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LIMITED LIABILITY COMPANY AGREEMENT
OF
CAT NMS, LLC
a Delaware Limited Liability Company

This Limited Liability Company Agreement (includimg Recitals and the Exhibits,
Appendices, Attachments, Recitals and Scheduledifee herein, this “Agreement”) of CAT
NMS, LLC, a Delaware limited liability company (th€ompany”), dated as of the __ day of

, , is made and entered into by and atth@nBarticipants.

RECITALS

A. Prior to the formation of the Company, in respeto SEC Rule 613 requiring national
securities exchanges and national securities aggnts to submit a national market system plan
to the Securities and Exchange Commission (“Comioné®r “SEC”) to create, implement and
maintain a consolidated audit trail, such nati@®alurities exchanges and national securities
associations, pursuant to SEC Rule 608(a)(3), waithorizes them to act jointly in preparing,
filing and implementing national market system glasteveloped the National Market System
Plan Governing the Process for Selecting a PlaneRBemr and Developing a Plan for the
Consolidated Audit Trail (the “Selection Plan”) hd Selection Plan was approved by the
Commission on February 27, 2014 and, by its tesinall automatically terminate upon the
Commission’s approval of this Agreement.

B. The Participants have now determined thatatigantageous and desirable to conduct in a
limited liability company the activities they hakeretofore conducted as parties to the Selection
Plan, and have formed the Company for this purpd$es Agreement, which takes the place of
the Selection Plan, is a National Market Systenm Radefined in SEC Rule 600(b)(43), and
serves as the National Market System Plan reqbiye8EC Rule 613. The Participants shall
jointly own the Company, which shall create, impéat) and maintain the CAT and the Central
Repository pursuant to SEC Rule 608 and SEC Ru8e 61

ARTICLE |

DEFINITIONS

Section 1.1. Definitions. As used throughout this Agreement (including, fo t
avoidance of doubt, the Exhibits, Appendices, Attaents, Recitals and Schedules identified in
this Agreement):

“Advisory Committee” has the meaning set forth acton 4.13(a).

“Affiliate” of a Person means any Person contr@linontrolled by, or under common
control with such Person.

“Affiliated Participant” means any Participant cooiling, controlled by, or under common
control with another Participant.

“Agreement” has the meaning set forth in the prdartithis Agreement.



“Allocation Report” means a report made to the CadriRepository by an Industry Member
that identifies accounts, including subaccountsylach executed shares are allocated; provided
that, such accounts may be identified by a Firmidgdeded ID in lieu of an account number and,
for the avoidance of doubt, any such report stalbe required to be linked to particular orders or
executions.

“Bid” means a proposal submitted by a Bidder irpmesse to the RFP or subsequent
request for proposal (or similar request).

“Bidder” means any entity, or any combination gbaeate entities, submitting a Bid.

“Bidding Participant” means a Participant that: gapmits a Bid; (b) is an Affiliate of an
entity that submits a Bid; or (c) is included, sian Affiliate of an entity that is included, as a
Material Subcontractor as part of a Bid.

“Business Clock” means a clock used to record tte dnd time of any Reportable Event
required to be reported under SEC Rule 613.

“Capital Account” has the meaning set forth in 8et.1(a).

“CAT” means the consolidated audit trail contemg@thby SEC Rule 613.

“CAT Data” means Patrticipant Data, Industry Membata, SIP Data, and such other data
as the Operating Committee may designate as “CA&Deom time to time.

“CAT NMS Plan” means the plan set forth in this Agment, as amended from time to
time.

“CAT-Order-ID” has the same meaning provided in S&@e 613(j)(1).

“CAT Reporter’ means each national securities emgkRanational securities association
and Industry Member that is required to record r@part information to the Central Repository
pursuant to SEC Rule 613(c).

“CAT System” means all data processing equipmenraunications facilities, and other
facilities, including equipment, utilized by the @pany or any third parties acting on the
Company’s behalf in connection with operation & @AT and any related information or
relevant systems pursuant to this Agreement.

“Central Repository” means the repository respdeditx the receipt, consolidation, and
retention of all information reported to the CATrpuant to SEC Rule 613 and this Agreement.

“Certificate” has the meaning set forth in Sect®a.
“Chair” has the meaning set forth in Section 4.2(b)

“Chief Compliance Officer” means the individual thgerving (even on a temporary basis)
as the Chief Compliance Officer pursuant to Sedli@) Section 6.1(b), and Section 6.2(a).
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“Chief Information Security Officer” means the indiual then serving (even on a
temporary basis) as the Chief Information Secuitfjcer pursuant to Section 4.6, Section 6.1(b),
and Section 6.2(b).

“Code” means the Internal Revenue Code of 1986.

“Company” has the meaning set forth in the preartdléis Agreement.

“Company Interest” means any membership interetftarCompany at any particular time,
including the right to any and all benefits to whet Participant may be entitled under this
Agreement and the Delaware Act, together with thiegations of such Participant to comply with
this Agreement.

“Commission” or “SEC” means the United States Siiesrand Exchange Commission.

“Compliance Rule” means, with respect to a Paréiotpthe rule(s) promulgated by such
Participant as contemplated by Section 3.11.

“Compliance Subcommittee” has the meaning set fiorection 4.12(b).

“Compliance Threshold” has the meaning set fortAppendix C.

“Conflict of Interest” means that the interest dParticipant (e.g., commercial,
reputational, regulatory or otherwise) in the mattat is subject to a vote: (a) interferes, or ldou
be reasonably likely to interfere, with that Papant's objective consideration of the matter; or
(b) is, or would be reasonably likely to be, inastent with the purpose and objectives of the
Company and the CAT, taking into account all refg\@nsiderations including whether a
Participant that may otherwise have a conflicihdéiest has established appropriate safeguards to
eliminate such conflict of interest and taking iatmount the other guiding principles set forth in
this Agreement. If a Participant has a “Conflittrderest” in a particular matter, then each sf it
Affiliated Participants shall be deemed to hav€ariflict of Interest” in such matter. A “Conflict
of Interest” with respect to a Participant includles situations set forth in Sections 4.3(b)(iv),
4.3(d)(i) and 4.3(d)(ii).

“Customer” has the same meaning provided in SE@ BLB(j)(3).

“Customer Account Information” has the same meapiryided in SEC Rule 613(j)(4),
provided that the effective date of an accountldieprovided in lieu of the “date account
opened” when such account opening date is notablaibr it is more appropriate to do so as
described in the Exemptive Request Letter.

“Customer-ID"has the same meaning provided in SEC Rule 613(j)(5)
“Delaware Act” means the Delaware Limited Liabil®pmpany Act.

“Disclosing Party” has the meaning set forth int®et9.6(a).

“Effective Date” means the date of approval of thggeement by the Commission.
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“Eligible Security” includes (a) all NMS Securitiasd (b) all OTC Equity Securities.

“Error Rate” has the meaning provided in SEC Rulg(f(6).
“Exchange Act” means the Securities Exchange Adi9#4.

“Execution Venue” means a Participant or an altévadrading system (“ATS”) (as
defined in Rule 300 of Regulation ATS) that opesaiarsuant to Rule 301 of Regulation ATS
(excluding any such ATS that does not execute sjder

“Exemptive Request Letter” means the request subdiliy the Participants to the
Commission seeking exemptive relief from certaiovsions of SEC Rule 613, as described
further in Appendix C.

“EINRA” means Financial Industry Regulatory Authgrilnc.

“Firm Designated ID” means a unique identifier &ach trading account designated by
Industry Members for purposes of providing datéhe Central Repository.

“Fiscal Year” means the fiscal year of the Compdetermined pursuant to Section 9.2(a).
“ES-ISAC” has the meaning set forth in Section B)@().
“GAAP” means United States generally accepted autbog principles.

“Independent Auditor” has the meaning set fortisection 6.2(a)(v)(B).

“Industry Member” means a member of a national sees exchange or a member of a
national securities association.

“Industry Member Data” has the meaning set fortBaction 6.4(d)(ii).

“Information” has the meaning set forth in Sectthf(a).

“Initial Plan Processor” means the first Plan Pesoe selected by the Operating
Committee in accordance with SEC Rule 613, Sed@idrand the Selection Plan.

“Last Sale Report” means any last sale report teggursuant to the Plan for Reporting of
Consolidated Options Last Sale Reports and Quaotatformation filed with the SEC pursuant to,
and meeting the requirements of, SEC Rule 608.

“Latency” means the delay between input into aesysand the outcome based upon that
input. In computer networks, latency refers todbkay between a source system sending a packet
or message, and the destination system receiviclysacket or message.

“Listed Option” or “Option” have the meaning settfoin Rule 600(b)(35) of Regulation

NMS.



“Majority Vote” means the affirmative vote of al&t a majority of all of the members of
the Operating Committee or any Subcommittee, abcayte, authorized to cast a vote with
respect to a matter presented for a vote (whetheotosuch a member is present at any meeting at
which a vote is taken) by the Operating Committearty Subcommittee, as applicable
(excluding, for the avoidance of doubt, any mendi¢he Operating Committee or any
Subcommittee, as applicable, that is recused gesuto a vote to recuse from such matter
pursuant to Section 4.3(d)).

“Manual Order Event” means a non-electronic commaition of order-related
information for which CAT Reporters must record aedort the time of the event.

“Material Amendment” has the meaning set forth @tt®n 6.9(c).

“Material Contract” means any: (a) contract betwd#enCompany and the Plan Processor;
(b) contract between the Company and any Offiagrg@ntract, or group of related contracts,
resulting in a total cost or liability to the Conmyeof more than $900,000; (d) contract between the
Company, on the one hand, and a Participant orfeilirefe of a Participant, on the other; (e)
contract containing other than reasonable armsietegms; (f) contract imposing, or purporting
to impose, non-customary restrictions (including4eompetition, non-solicitation or
confidentiality (other than customary confidentyalgreements entered into in the ordinary
course of business that do not restrict, or puroréstrict, any Participant or any Affiliate afya
Participant)) or obligations (including indemnitgipst-favored nation requirements, exclusivity,
or guaranteed minimum purchase commitments) otmpany or any Participant or any
Affiliate of a Participant; (g) contract containitgyms that would reasonably be expected to
unduly interfere with or negatively impact the &jibf the Company, any Participant or any
Affiliate of any Participant to perform its reguay functions (including disciplinary matters), to
carry out its responsibilities under the Exchange & to perform its obligations under this
Agreement; (h) contract providing for a term lontien twelve (12) months or the termination of
which would reasonably be expected to materialty adversely affect the Company, any
Participant or any Affiliate of a Participant; @pntract for indebtedness, the disposition or
acquisition of assets or equity, or the leaseaanise of assets or properties; or (j) joint venturre
similar contract for cost or profit sharing.

“Material Subcontractor” means any entity thatm®wn to the Participant to be included
as part of a Bid as a vendor, subcontractor, semiovider, or in any other similar capacity and,
excluding products or services offered by the Eigdint to one or more Bidders on terms subject
to a fee filing approved by the SEC: (a) is anttgal to derive 5% or more of its annual revenue in
any given year from services provided in such ciyaar (b) accounts for 5% or more of the total
estimated annual cost of the Bid for any given ye@m entity shall not be considered a “Material
Subcontractor” solely due to the entity providirgvices associated with any of the entity’s
regulatory functions as a self-regulatory orgammategistered with the SEC.

“Material Systems Change” means any change or efddhe CAT System made by the
Plan Processor which will cause a significant clesioghe functionality of the Central Repository.

“Material Terms of the Order” includes: the NMS 88ty or OTC Equity Security
symbol; security type; price (if applicable); sizisplayed and non-displayed); side (buy/sell);
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order type; if a sell order, whether the ordepisy, short, short exempt; open/close indicatoretim
in force (if applicable); if the order is for a késl Option, option type (put/call), option symbol o
root symbol, underlying symbol, strike price, egpion date, and open/close; and any special
handling instructions.

“National Best Bid” and “National Best Offer” hatlee same meaning provided in SEC
Rule 600(b)(42).

“NMS Plan” has the same meaning as “National Magyettem Plan” provided in SEC
Rule 613(a)(1) and SEC Rule 600(b)(43).

“NMS Security” means any security or class of sems for which transaction reports are
collected, processed, and made available pursoant éffective transaction reporting plan, or an
effective national market system plan for reportiragnsactions in Listed Options.

“Non-SRO Bid” means a Bid that does not includeiddig Participant.

“Officer” means an officer of the Company, in hisher capacity as such, as set forth in
Section 4.6.

“Operating Committee” means the governing bodyhef€ompany designated as such and
described in Article V.

“Options Exchange” means a registered nationalrgexsiexchange or automated trading
facility of a registered securities associatiort tredes Listed Options.

“Options Market Maker” means a broker-dealer regesd with an exchange for the
purpose of making markets in options contractseaah the exchange.

“Order” or “order” has, with respect to Eligible Geities, the meaning set forth in SEC
Rule 613(j)(8).

“OTC Equity Security” means any equity securityhertthan an NMS Security, subject to
prompt last sale reporting rules of a registerdtbnal securities association and reported to dne o
such association’s equity trade reporting facsitie

“Other SLAS” has the meaning set forth in Sectiak(i®).

“Participant” means each Person identified as sucExhibit A hereto, and any Person
that becomes a Participant as permitted by thiémgent, in such Person’s capacity as a
Participant in the Company (it being understood tha Participants shall comprise the
“members” of the Company (as the term “member’ared in Section 18-101(11) of the
Delaware Act)).

“Participant Data” has the meaning set forth int®eds.3(d).

“Participation Fee” has the meaning set forth intlea 3.3(a).




“Payment Date” has the meaning set forth in Secidib).

“Permitted Legal Basis” means the Participant lelne exempt from, or otherwise has
ceased to be subject to, SEC Rule 613 or has a&dangcomply with SEC Rule 613 in some
manner other than through participation in thiségnent, in each instance subject to the approval
of the Commission.

“Permitted Person” has the meaning set forth irtiGee.9.

“Permitted Transferee” has the meaning set fortBantion 3.4(c).

“Person” means any individual, partnership, limibedbility company, corporation, joint
venture, trust, business trust, cooperative or@agon and any heirs, executors, administrators,
legal representatives, successors and assignslofParson where the context so permits.

“PlI” means personally identifiable informationciading a social security number or tax
identifier number or similar information.

“Plan Processor” means the Initial Plan Processang other Person selected by the
Operating Committee pursuant to SEC Rule 613 actddes 4.3(b)(i) and 6.1, and with regard to
the Initial Plan Processor, the Selection Plapgidorm the CAT processing functions required by
SEC Rule 613 and set forth in this Agreement.

“Pledge” and any grammatical variation thereof nsganth respect to an interest, asset, or
right, any pledge, security interest, hypothecatd®ed of trust, lien or other similar encumbrance
granted with respect to the affected interest,tagseght to secure payment or performance of an
obligation.

“Primary Market Transaction” means any transactitrer than a secondary market
transaction and refers to any transaction whererso® purchases securities in an offering.

“Prime Rate” means the prime rate published in Wadl Street Journal (or any successor
publication) on the last day of each month (ongif a publication day, the prime rate last publishe
prior to such last day).

“Proceeding” has the meaning set forth in Secti@&db).

“Qualified Bid” means a Bid that is deemed by tleeStion Committee to include
sufficient information regarding the Bidder’s atyjlto provide the necessary capabilities to create,
implement, and maintain the CAT so that such Bl loa effectively evaluated by the Selection
Committee. When evaluating whether a Bid is a QiedliBid, each member of the Selection
Committee shall consider whether the Bid adequatdtiresses the evaluation factors set forth in
the RFP, and apply such weighting and prioritynie fiactors as such member of the Selection
Committee deems appropriate in his or her professjodgment. The determination of whether a
Bid is a Qualified Bid shall be determined pursuarthe process set forth in Section 5.2.

“Qualified Bidder” means a Bidder that has submdiéeQualified Bid.




“Quotation Information” means all bids (as defingdler SEC Rule 600(b)(8)), offers (as
defined under SEC Rule 600(b)(8)), all bids anémsfiof OTC Equity Securities, displayed
guotation sizes in Eligible Securities, market eemdentifiers (including, in the case of FINRA,
the FINRA member that is registered as a marketemakelectronic communications network or
otherwise utilizes the facilities of FINRA pursudatapplicable FINRA rules, that entered the
guotation), withdrawals and other information peitay to quotations in Eligible Securities
required to be reported to the Plan Processor patga this Agreement and SEC Rule 613.

“Raw Data” means Participant Data and Industry Mentkata that has not been through
any validation or otherwise checked by the CAT &yst

“Received Industry Member Data” has the meanindaséh in Section 6.4(d)(ii).

“Receiving Party” has the meaning set forth in ®&c9.6(a).

“Recorded Industry Member Data” has the meanindas#t in Section 6.4(d)(i).

“Registered Person” means any member, principal@tkve, registered representative, or
other person registered or required to be regdteneler a Participant’s rules.

“Reportable Event” includes, but is not limited tloe original receipt or origination,
modification, cancellation, routing, execution {iole or in part) and allocation of an order, and
receipt of a routed order.

“Representatives” has the meaning set forth iniSe&.6(a).

“REP” means the “Consolidated Audit Trail Natiohdrket System Plan Request for
Proposal” published by the Participants on Febr@éry2013 attached as Appendix A, as amended
from time to time.

“Securities Information Processor” or “SIP” has #ane meaning provided in Section
3(a)(22)(A) of the Exchange Act.

“Selection Committee” means the committee formedpant to Section 5.1.

“Selection Plan” has the meaning set forth in Redt

“Shortlisted Bid” means a Bid submitted by a QuadifBidder and selected as a
Shortlisted Bid by the Selection Committee pursuar8ection 5.2(b) and, if applicable, pursuant
to Section 5.2(c)(iii).

“Shortlisted Bidder” means a Qualified Bidder thas submitted a Bid selected as a
Shortlisted Bid.

“SIP Data” has the meaning set forth in Sectiorfeg(b).

“SLA” has the meaning set forth in Section 6.1(h).



“Small Industry Member” means an Industry Membext tualifies as a small
broker-dealer as defined in SEC Rule 613.

“*SRO” means any self-regulatory organization witthe meaning of Section 3(a)(26) of
the Exchange Act.

“SRO-Assigned Market Participant Identifier” meamrsidentifier assigned to an Industry
Member by an SRO or an identifier used by a Papditi.

“Subcommittee” has the meaning set forth in Seclidi2(a).

“Supermajority Vote” means the affirmative voteabfieast two-thirds of all of the
members of the Operating Committee or any Subcotaejias applicable, authorized to cast a
vote with respect to a matter presented for a (heether or not such a member is present at any
meeting at which a vote is taken) by the Operafinogimittee or any Subcommittee, as applicable
(excluding, for the avoidance of doubt, any mendigehe Operating Committee or any
Subcommittee, as applicable, that is recused gesuto a vote to recuse from such matter
pursuant to Section 4.3(d)); provided that if tagrds of all of such members authorized to cast a
vote is not a whole number then that number slaatblinded up to the nearest whole number.

“Tax Matters Partner” has the meaning set fortBaation 9.5(a).

“Transfer” and any grammatical variation thereofame any sale, exchange, issuance,
redemption, assignment, distribution or other timnslisposition or alienation in any way
(whether voluntarily, involuntarily or by operatioflaw). Transfer shall specifically include any:
(a) assignment or distribution resulting from bamtcy, liquidation, or dissolution; or (b) Pledge.

“Technical Specifications” has the meaning setifamtSection 6.9(a).

“Trading Day” shall have such meaning as is deteealiby the Operating Committee. For
the avoidance of doubt, the Operating Committee estgblish different Trading Days for NMS
Stocks (as defined in SEC Rule 600(b)(47), Listptidns, OTC Equity Securities, and any other
securities that are included as Eligible Securities) time to time.

“Voting Senior Officer” has the meaning set fonthSection 5.1(a).

Section 1.2. Principles of Interpretation. In this Agreement (including, for the
avoidance of doubt, the Exhibits, Appendices, Attaents, Recitals and Schedules identified in
this Agreement), unless the context otherwise regui

(@  words denoting the singular include the plural gice versa;
(b)  words denoting a gender include all genders;

(c) all exhibits, appendices, attachments, recitald,sammedules to the
document in which the reference thereto is conthstall, unless the context otherwise requires,
constitute an integral part of such document fopatposes;
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(d) a reference to a particular clause, section, artethibit, appendix,
attachment, recital, or schedule shall be a reberém a clause, section or article of, or an exhibi
appendix, attachment, recital, or schedule to,Algieement;

(e) areference to any statute, regulation, amendrmetihance or law
includes all statutes, regulations, proclamatiansendments or laws varying, consolidating or
replacing the same from time to time, and a refegda a statute includes all regulations, policies,
protocols, codes, proclamations, interpretatiorts@dinances issued or otherwise applicable
under that statute unless, in any such case, ofeeexpressly provided in any such statute or in
the document in which the reference is contained,;

() a reference to a “SEC Rule” refers to the corredpaly numbered Rule
promulgated under the Exchange Act;

(g)  adefinition of or reference to any document, unstent or agreement
includes an amendment or supplement to, or restatemeplacement, modification or novation
of, any such document, instrument or agreemensamdtherwise specified in such definition or in
the context in which such reference is used,

(n)  areference to any Person includes such Personistper successors and
assigns in that designated capacity;

0] a reference to “$”, “Dollars” or “US $” refers tagency of the United
States of America;

()] unless otherwise expressly provided in this Agregmeherever the
consent of any Person is required or permittediesach consent may be withheld in such
Person’s sole and absolute discretion;

(K) words such as “hereunder”, “hereto”, “hereof” amérein” and other
words of similar import shall refer to the wholetbé applicable document and not to any
particular article, section, subsection or clalszdof; and

()] a reference to “including” (and grammatical vanas thereof) means
“including without limitation” (and grammatical viations thereof).

ARTICLE Il

EFFECTIVENESS OF AGREEMENT; ORGANIZATION

Section 2.1. Effectiveness This Agreement shall become effective upon aygdrby
the Commission and execution by all Participangidied on_Exhibit A and shall continue until
terminated. Notwithstanding any provision in tAgreement to the contrary and without the
consent of any Person being required, the Compaxgsution, delivery and performance of this
Agreement are hereby authorized, approved andedhiii all respects.
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Section 2.2. Formation. The Company was formed as a limited liabilityngany
under the Delaware Act by filing a certificate ofrhation (the “Certificate”) with the Delaware
Secretary of State.

Section 2.3. Name The name of the Company is “CAT NMS, LLC.” Tihame of the
Company may be changed at any time or from tintarte with the approval of the Operating
Committee. All Company business shall be conduictédat name or such other names that
comply with applicable law as the Operating Comeeittnay select from time to time.

Section 2.4. Registered Office; Reqistered Agent; Principal Offce; Other Offices
The registered office of the Company required leyDlelaware Act to be maintained in the State
of Delaware shall be the office of the initial relgired agent named in the Certificate or such other
office (which need not be a place of business eiGbmpany) as the Operating Committee may
designate from time to time in the manner providgdaw. The registered agent of the Company
in the State of Delaware shall be the initial resgisd agent named in the Certificate or such other
Person or Persons as the Operating Committee nsigynadge from time to time in the manner
provided by law. The principal office of the Comgashall be at such place as the Operating
Committee may designate from time to time, whicadmeot be in the State of Delaware. The
Company may have such other offices as the Opgr@ommittee may designate from time to
time.

Section 2.5. Certain Filings. The Company shall cause to be filed such ceati#is and
documents as may be necessary or appropriate tplgavith the Delaware Act and any other
applicable requirements for the organization, cardtion and operation of a limited liability
company in accordance with the laws of the Stafeeddware and any other jurisdiction in which
the Company shall conduct business, and shallmaatio do so for so long as the Company
conducts business therein. Each member of theabpgrCommittee is hereby designated as an
“authorized person” within the meaning of the DedagvAct.

Section 2.6. Purposes and Powers The Company may engage in: (a) the creation,
implementation, and maintenance of the CAT purst@®EC Rule 608 and SEC Rule 613; and
(b) any other business or activity that now or bhéisx may be necessary, incidental, proper,
advisable or convenient to accomplish the foregpungpose and that is not prohibited by the
Delaware Act, the Exchange Act or other applicédole The Company shall have and exercise all
of the powers and rights conferred upon limite8@ilisy companies formed pursuant to the
Delaware Act.

Section 2.7. Term. The term of the Company commenced on the dat€émtificate
was filed with the office of the Secretary of Statdelaware, and shall be perpetual unless
dissolved as provided in this Agreement.

ARTICLE Il

PARTICIPATION

Section 3.1. Patrticipants. The name and address of each Participant aferebn
Exhibit A. New Participants may only be admittediie Company in accordance with Section
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3.5. No Participant shall have the right or poteeresign or withdraw from the Company, except:
(a) upon a Transfer of record ownership of alludlsParticipant’'s Company Interest in
compliance with, and subject to, the provisionSettion 3.4; or (b) as permitted by Section 3.6.
No Participant may be expelled or required to mesigwithdraw from the Company except upon
a Transfer of record ownership of all of such Rgrtint's Company Interest in compliance with,
and subject to, the provisions of Section 3.4,sop@vided by Section 3.7(a)(ii) or Section
3.7(a)(iii).

Section 3.2. Company Interests Generally

(@)  All Company Interests shall have the same righasygrs, preferences and
privileges, and shall be subject to the same otiginis, qualifications and limitations. Additional
Company Interests may be issued only as permitesiistion 3.3.

(b)  Without limiting Section 3.2(a), each Participahal be entitled to: (i) one
vote on any matter presented to the Participamtth&r consideration at any meeting of the
Participants (or by written action of the Particifsin lieu of a meeting); and (ii) participate
equally in any distribution made by the Companyé¢othan a distribution made pursuant to
Section 10.2, which shall be distributed as proditterein).

(© Company Interests shall not be evidenced by ceatis.

(d) Each Participant shall have an equal Company siteeeach other
Participant.

Section 3.3. New Participants.

(@) Any Person approved by the Commission as a natgewlrities exchange
or national securities association under the Exgbaict after the Effective Date may become a
Participant by submitting to the Company a completeplication in the form provided by the
Company. As a condition to admission as a Paditisaid Person shall: (i) execute a counterpart
of this Agreement, at which time Exhibit A shall&®ended to reflect the status of said Person as
a Participant (including said Person’s addresptmposes of notices delivered pursuant to this
Agreement); and (ii) pay a fee to the Company ia@ount determined by a Majority Vote of the
Operating Committee as fairly and reasonably corsgiamy the Company and the Participants for
costs incurred in creating, implementing, and naamng the CAT, including such costs incurred
in evaluating and selecting the Initial Plan Preoesaind any subsequent Plan Processor and for
costs the Company incurs in providing for the peasiye Participant’s participation in the
Company, including after consideration of the fagidentified in Section 3.3(b) (the
“Participation Fee”). The amendment to this Agreatireflecting the admission of a new
Participant shall be effective only when: (x) iigproved by the Commission in accordance with
SEC Rule 608 or otherwise becomes effective putdoa®EC Rule 608; and (y) the prospective
Participant pays the Participation Fee. Neitheragpective Participant nor any Affiliate of such
prospective Participant that is already a Partidighall vote on the determination of the amount
of the Participation Fee to be paid by such prospe@articipant. Participation Fees paid to the
Company shall be added to the general revenuéed@ompany and shall be allocated as
provided in Article VIII.
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(b) In determining the amount of the Participation Eebe paid by any
prospective Participant, the Operating Committesd stonsider the following factors:

0] the portion of costs previously paid by the Compfmythe
development, expansion and maintenance of the CAichwunder GAAP, would have been
treated as capital expenditures and would have &eemtized over the five (5) years preceding
the admission of the prospective Participant;

(i) an assessment of costs incurred and to be inchyréte Company
for modifying the CAT or any part thereof to accooudate the prospective Participant, which are
not otherwise required to be paid or reimbursetheyprospective Participant;

(i)  Participation Fees paid by other Participants ahids such after
the Effective Date;

(iv)  elapsed time from the Effective Date to the antitaol date of
admittance of the prospective Participant; and

(v) such other factors, if any, as may be determindux tappropriate by
the Operating Committee and approved by the Comomss

In the event the Company (following the vote of @erating Committee contemplated by
Section 3.3(a)) and a prospective Participant dagree on the amount of the Participation Fee,
such amount shall be subject to review by the Casion pursuant to 8 11A(b)(5) of the
Exchange Act.

(c) An applicant for participation in the Company maypky for limited access to the
CAT System for planning and testing purposes paniignadmission as a Participant by
submitting to the Company a completed ApplicationLiimited Access to the CAT System in a
form provided by the Company, accompanied by payroka deposit in the amount established
by the Company, which shall be applied or refunaedescribed in such application. To be
eligible to apply for such limited access, the a@pit must have been approved by the SEC as a
national securities exchange or national securdt#ssciation under the Exchange Act but the
applicant has not yet become a Participant, o6& must have published such applicant’s Form
1 application or Form X-15AA-1 application to beo®ia national securities exchange or a
national securities association, respectively.

Section 3.4. Transfer of Company Interest

€)) No Participant may Transfer any Company Interesepkin compliance
with this Section 3.4. Any Transfer or attemptednsfer in contravention of the foregoing
sentence or any other provision of this Agreemkall e null and voi@db initio and ineffective to
Transfer any Company Interest and shall not binldearecognized by or on the books of the
Company, and any transferee in such transactidhrsftato the maximum extent permitted by
applicable law, be or be treated as or deemed &oHagticipant (or an assignee within the meaning
of § 18-702 of the Delaware Act) for any purpose.
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(b) No Participant may Transfer any Company Interesepkto a national
securities exchange or national securities assogifiat succeeds to the business of such
Participant as a result of a merger or consoligatdh such Participant or the Transfer of all or
substantially all of the assets or equity of suahiBipant.

(c) Notwithstanding anything to the contrary containethis Agreement, no
Participant may Transfer any Company Interest joteansferee as permitted by Section 3.4(b) (a
“Permitted Transferee”) unless: (i) such Permiffeainsferee executes a counterpart of this
Agreement, at which time Exhibit A shall be amenteceflect the status of said Permitted
Transferee as a Participant (including said Peeahifiransferee’s address for purposes of notices
delivered pursuant to this Agreement); and (i) dn@endment to this Agreement reflecting the
Transfer of a Company Interest to a Permitted Teaas is approved by the Commission in
accordance with SEC Rule 608 or otherwise becofffedtige pursuant to SEC Rule 608. Subject
to compliance with this Section 3.4, such amendraadtsuch Transfer shall be effective only
when it is approved by the SEC in accordance Wi Rule 608 or otherwise becomes effective
pursuant to SEC Rule 608, as applicable.

(d)  The Company shall not be required to recognizeTaagsfer of any
Company Interest until the instrument conveyinghsGompany Interest, in form and substance
satisfactory to the Company, has been deliverédec@Company at its principal office for
recordation on the books of the Company and tmstearing Participant or Permitted Transferee
has paid all costs and expenses of the Compargninection with such Transfer. The Company
shall be entitled to treat the record owner of @oynpany Interest as the absolute owner thereof in
all respects, and neither the Company nor anydfaatit shall incur liability for distributions of
cash or other property made in good faith to swehev until such time as the instrument
conveying such Company Interest, in form and suostaatisfactory to the Company, has been
received and accepted by the Company and recorddtedooks of the Company.

(e) Notwithstanding anything to the contrary contaiiethis Agreement,
without prior approval thereof by the Operating Goittee, no Transfer of any Company Interest
shall be made if the Company is advised by its selthat such Transfer: (i) may not be effected
without registration under the Securities Act 0B29(ii) would result in the violation of any
applicable state securities laws; (iii) would reguhe Company to register as an investment
company under the Investment Company Act of 194@adify the exemption from such
registration upon which the Company has chosealyo (iv) would require the Company to
register as an investment adviser under statederdésecurities laws; or (v) if the Company is
taxed as a partnership for U.S. federal incomeptaposes, (A) would result in a termination of
the Company under § 708 of the Code, or (B) woesdiit in the treatment of the Company as an
association taxable as a corporation or as a “plydiiaded limited partnership” for tax purposes.

Section 3.5. Admission of New Participants. Any Person acquiring a Company
Interest pursuant to Section 3.3, or any Permilieghsferee acquiring a Participant’'s Company
Interest pursuant to Section 3.4, shall, unlesh sgquiring Permitted Transferee is a Participant
as of immediately prior to such acquisition, berded to have been admitted to the Company as a
Participant, automatically and with no further antbeing necessary by the Operating Committee,
the Participants or any other Person, by virtuaonfl upon the consummation of, such acquisition
of a Company Interest and compliance with Secti@8 Section 3.4, as applicable.
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Section 3.6. Voluntary Resignation from Participation. Any Participant may
voluntarily resign from the Company, and therebthaiaw from and terminate its right to any
Company Interest, only if (a) a Permitted LegaliBésr such action exists and (b) such
Participant provides to the Company and each d@adicipant no less than thirty (30) days prior
to the effective date of such action written nospecifying such Permitted Legal Basis, including
appropriate documentation evidencing the existefseich Permitted Legal Basis, and, to the
extent applicable, evidence reasonably satisfa¢tottye Company and other Participants that any
orders or approvals required from the Commissiotoimection with such action have been
obtained. A validly withdrawing Participant shiallve the rights and obligations provided in
Section 3.7.

Section 3.7. Termination of Participation.

(@  The participation in the Company of a Participami its right to any
Company Interest, shall terminate as of the eaniegi) the effective date specified in a valid
notice delivered pursuant to Section 3.6 (whicle dfatr the avoidance of doubt, shall be no earlier
than the date that is thirty (30) days after thievdey of such notice); (ii) such time as such
Participant is no longer registered as a natioealisties exchange or national securities
association; or (iii) the date of termination pusuto Section 3.7(b).

(b) Each Participant shall pay all fees or other am®uequired to be paid
under this Agreement within thirty (30) days afteceipt of an invoice or other notice indicating
payment is due (unless a longer payment periothexwise indicated) (the “Payment Date”). If a
Participant fails to make such a required paymgrihb Payment Date, any balance in the
Participant’s Capital Account shall be appliedhe vutstanding balance. If a balance still remains
with respect to any such required payment, thadiaaht shall pay interest on the outstanding
balance from the Payment Date until such fee oruanig paid at a per annum rate equal to the
lesser of: (i) the Prime Rate plus 300 basis pportéi) the maximum rate permitted by applicable
law. If any such remaining outstanding balanagoispaid within thirty (30) days after the
Payment Date, the Participants shall file an amemdrio this Agreement requesting the
termination of the participation in the Companysath Participant, and its right to any Company
Interest, with the SEC. Such amendment shall feetefe only when it is approved by the SEC in
accordance with SEC Rule 608 or otherwise becofffiestige pursuant to SEC Rule 608.

(© In the event a Participant becomes subject to omeooe of the events of
bankruptcy enumerated in 8 18-304 of the Delawante that event by itself shall not cause the
termination of the participation in the Companytiod Participant so long as the Participant
continues to be registered as a national secueakelsange or national securities association.
From and after the effective date of terminatiom ¢farticipant’s participation in the Company,
profits and losses of the Company shall cease @ilbeated to the Capital Account of the
Participant in accordance with Article VIl belovA terminated Participant shall be entitled to
receive the balance in its Capital Account as efdtiective date of termination adjusted for psofit
and losses through that date, payable within ni(@Qy days of the effective date of termination,
and shall remain liable for its proportionate shafreosts and expenses allocated to it pursuant to
Article VIII for the period during which it was aaRicipant, for obligations under Section 3.8(c),
for its indemnification obligations pursuant to ea 4.1, and for obligations under Section 9.6,
but it shall have no other obligations under thgggement following the effective date of
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termination. This Agreement shall be amendedfteaeany termination of participation in the
Company of a Participant pursuant to this Secti@n@ovided that such amendment shall be
effective only when it is approved by the Commisgio accordance with SEC Rule 608 or
otherwise becomes effective pursuant to SEC Rue 60

Section 3.8. Obligations and Liability of Participants.

€)) Except as may be determined by the unanimous V@t the Participants
or as may be required by applicable law, no Paditi shall be obligated to contribute capital or
make loans to the Company, and the opening baiaribe Capital Account of each Participant
that is established in accordance with Sectiora] difall be zero. No Participant shall have the
right to withdraw or to be repaid any capital cdnited by it or to receive any other payment in
respect of any Company Interest, including as altre$ the withdrawal or resignation of such
Participant from the Company, except as specifiqaibvided in this Agreement.

(b) Except as provided in this Agreement and exceptlarwise required by
applicable law, no Participant shall have any peabability whatsoever in its capacity as a
Participant, whether to the Company, to any Padict or any Affiliate of any Participant, to the
creditors of the Company or to any other Persanthie debts, liabilities, commitments or any
other obligations of the Company or for any lossiethe Company. Without limiting the
foregoing, the failure of the Company to observe fanmalities or requirements relating to
exercise of its powers or management of its businegffairs under this Agreement or the
Delaware Act shall not be grounds for imposing peas liability on any Participant or any
Affiliate of a Participant for any liability of th€ompany.

(c) In accordance with the Delaware Act, a memberlohied liability
company may, under certain circumstances, be medjtir return amounts previously distributed
to such member. It is the intent of the Partictpdahat no distribution to any Participant pursuant
to Article VIII shall be deemed a return of moneyother property paid or distributed in violation
of the Delaware Act. The payment of any such maregistribution of any such property to a
Participant shall be deemed to be a compromisamiitie meaning of the Delaware Act, and the
Participant receiving any such money or properalistot be required to return any such money or
property to any Person. However, if any courtahpetent jurisdiction holds that,
notwithstanding the provisions of this Agreementy Rarticipant is obligated to make any such
payment, such obligation shall be the obligatioswth Participant and not of the Operating
Committee, the Company or any other Participant.

(d) A negative balance in a Participant’s Capital Aatoin and of itself, shall
not require such Participant to make any paymetiteddCompany or any other Participant.

Section 3.9. Loans. If the Company requires additional funds to gawut its purposes,
to conduct its business, to meet its obligationspanake any expenditure authorized by this
Agreement, the Company may borrow funds from sutha more of the Participants, or from
such third party lender(s), and on such terms anditions, as may be approved by a
Supermajority Vote of the Operating Committee.
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Section 3.10. No Partnership. The Company is not intended to be a generaheestip,
limited partnership or joint venture for any purppand no Participant shall be considered to be a
partner or joint venturer of any other Participdot,any purpose, and this Agreement shall not be
construed to suggest otherwise.

Section 3.11. Compliance Undertaking. Each Participant shall comply with and
enforce compliance, as required by SEC Rule 60B{cits Industry Members with the provisions
of SEC Rule 613 and of this Agreement, as appledblthe Participant and its Industry Members.
The Participants shall endeavor to promulgate sbesi rules (after taking into account
circumstances and considerations that may impattiants differently) requiring compliance
by their respective Industry Members with the psavis of SEC Rule 613 and this Agreement.

ARTICLE IV

MANAGEMENT OF THE COMPANY

Section 4.1. Operating Committee. Except for situations in which the approvalloé t
Participants is required by this Agreement or bg-m@ivable provisions of applicable law, the
Company shall be managed by the Operating Committeieh shall have general charge and
supervision of the business of the Company and bbalonstituted as provided in Section 4.2.
The Operating Committee: (a) acting collectivelyaotordance with this Agreement, shall be the
sole “manager” of the Company within the meaning d8-101(10) of the Delaware Act (and no
individual member of the Operating Committee sfialbbe a “manager” of the Company within
the meaning of Section 18-101(10) of the Delawartedh (ii) have any right, power or authority to
act for or on behalf of the Company, to do anythat would be binding on the Company, or to
incur any expenditures on behalf of the Comparb))sfall have the right, power and authority to
exercise all of the powers of the Company exceptlasrwise provided by applicable law or this
Agreement; and (c) except as otherwise expresshjiged herein, shall make all decisions and
authorize or otherwise approve all actions taketo dre taken by the Company. Decisions or
actions relating to the Company that are made prayed by the Operating Committee, or by any
Subcommittee within the scope of authority grartesich Subcommittee in accordance with this
Agreement (or, with respect to matters requiringte, approval, consent or other action of the
Participants hereunder or pursuant to non-waivptgeisions of applicable law, by the
Participants) in accordance with this Agreementl gloastitute decisions or actions by the
Company and shall be binding on the Company ankl Badticipant. Except to the extent
otherwise expressly provided to the contrary is thgreement, no Participant shall have authority
to act for, or to assume any obligation or resgalisi on behalf of, the Company, without the
prior approval of the Operating Committee, and daatticipant shall indemnify and hold
harmless the Company and each other Participaanfpbreach of the provisions of this sentence
by such breaching Participant. Without limiting tipenerality of the foregoing, except as
otherwise expressly provided in this Agreement,@perating Committee shall make all policy
decisions on behalf of the Company in furtherarfdbefunctions and objectives of the Company
under the Exchange Act, any rules thereunder, dnetySEC Rule 613, and under this Agreement.
Notwithstanding anything to the contrary, the OgagpCommittee may delegate all or part of its
administrative functions under this Agreement, fiooitits policy making (except to the extent
determinations are delegated as specifically s#t fo this Agreement) authority, to one or more
Subcommittees, and any other Person. A Persohithvadministrative functions are so
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delegated shall perform the same as agent for dinep@ny, in the name of the Company. Each
Person who performs administrative functions oralfesf the Company (including the Plan
Processor) shall be required to: (i) agree to hentddy the confidentiality obligations in Section
9.6(a) as a “Receiving Party”; and (ii) agree @@ nonpublic business information pertaining to
any Participant or any Affiliate of such Participéimat becomes known to such Person shall be
held in confidence and not shared with the othetidi@ants or any other Person, except for
information that may be shared in connection wethtjactivities permitted under this Agreement.

Section 4.2. Composition and Selection of Operating Committee; Gair.

(@) The Operating Committee shall consist of one votmamber representing
each Participant and one alternate voting memlipeesenting each Participant who shall have a
right to vote only in the absence of that Partinifsavoting member of the Operating Committee.
Each of the voting and alternate voting membeth®Operating Committee shall be appointed by
the Participant that he or she represents, shak s the will of the Participant appointing such
member and shall be subject to the confidentialitygations of the Participant that he or she
represents as set forth in Section 9.6. One iddalimay serve as the voting member of the
Operating Committee for multiple Affiliated Pargeints, and such individual shall have the right
to vote on behalf of each such Affiliated Participa

(b) No later than the date the CAT System commencestpes, the
Operating Committee shall elect, by Majority Vadee member thereof to act as the initial chair
of the Operating Committee (the “Chair”). SuchialiChair, and each successor thereto, shall
serve in such capacity for a two (2)-year termrdil the earliest of his death, resignation or
removal in accordance with the provisions of thggdement. The Operating Committee shall
elect, from the members thereof, a successor tthéreserving Chair (which successor, subject to
the last sentence of this Section 4.2(b), may bdé”#rson then serving in such capacity) no later
than three (3) months prior to the expiration & then current term of the Person then serving as
Chair. The Operating Committee, by Supermajoribge/ may remove the Chair from such
position. In the case of any death, removal, regtign, or other vacancy of the Chair, a successor
Chair shall be promptly elected by the Operatingn@uttee, by Majority Vote, from among the
members thereof who shall serve until the end ethien current term. The Chair shall preside at
all meetings of the Operating Committee, shall gieste a Person to act as Secretary to record the
minutes of each such meeting, and shall perforrh stizer duties and possess such other powers
as the Operating Committee may from time to timespribe. The Chair shall not be entitled to a
tie-breaking vote at any meeting of the Operatiogn@ittee. Notwithstanding anything in this
Agreement to the contrary: (i) no Person shall s@w Chair for more than two successive full
terms; and (ii) no Person then appointed to ther@jmg Committee by a Participant that then
serves, or whose Affiliate then serves, as the Ptagessor shall be eligible to serve as the Chair.

Section 4.3. Action of Operating Committee.

@) Except as otherwise provided herein, each of thalpees of the Operating
Committee, including the Chair, shall be authorittedast one (1) vote for each Participant that he
or she represents on all matters voted upon b@perating Committee, and action of the
Operating Committee shall be authorized by Majovibge, subject to the approval of the SEC
whenever such approval is required under appligatgeisions of the Exchange Act and the rules
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of the SEC adopted thereunder. Action of the Qpey&ommittee authorized in accordance with
this Agreement shall be without prejudice to tlghts of any Participant to present contrary views
to any regulatory body or in any other approprfatem. Without limiting the generality of the
foregoing, the Company shall not take any of thieWwang actions unless the Operating
Committee, by Majority Vote, authorizes such action

0] select the Chair pursuant to Section 4.2(b);

(i) select the members of the Advisory Committee pursteaSection
4.13;

(i)  interpret this Agreement (unless otherwise notedihg

(iv)  approve any recommendation by the Chief Compli&iieer
pursuant to Section 6.2(a)(v)(A);

(v) determine to hold an Executive Session of the Qpgr&ommittee
pursuant to Section 4.4(a);

(vi)  determine the appropriate funding-related poligeecedures and
practices consistent with Article XI; or

(vii) any other matter specified elsewhere in this Age@niwhich
includes, as stated in the definition of “Agreemtetite Appendices to this Agreement) as
requiring a vote, approval or other action of thee€ating Committee (other than those matters
expressly requiring a Supermajority Vote or a ddfé vote of the Operating Committee).

(b) Notwithstanding Section 4.3(a) or anything elséh@contrary in this
Agreement, the Company shall not take any of tHevieng actions unless such action shall have
been authorized by the Supermajority Vote of ther@png Committee, subject to the approval of
the SEC whenever such approval is required undadicaple provisions of the Exchange Act and
the rules of the SEC adopted thereunder:

(1) select a Plan Processor, other than the Initial Ptacessor selected
in accordance with Article V;

(i) terminate a Plan Processor without cause in acnoedaith
Section 6.1(p);

(i)  approve the Plan Processor’s appointment or renaitake Chief
Information Security Officer, the Chief Complian©éficer, or any Independent Auditor in
accordance with Section 6.1(b);

(iv)  enter into, modify or terminate any Material Contr@f the
Material Contract is with a Participant or an Afite of a Participant, such Participant and
Affiliated Participant shall be recused from anyevander this Section 4.3(b)(iv));

(v) make any Material Systems Change,;
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(vi)  approve the initial Technical Specifications purduta Section 6.9
or any Material Amendment to the Technical Speatfans proposed by the Plan Processor in
accordance with Section 6.9;

(vi)  amend the Technical Specifications on its own nmytay

(viii) any other matter specified elsewhere in this Age@niwhich
includes, as stated in the definition of “Agreemtetite Appendices to this Agreement) as
requiring a vote, approval or other action of thee€ating Committee by a Supermajority Vote.

(c) Any action required or permitted to be taken at mr@eting of the
Operating Committee or any Subcommittee may bentakihout a meeting, if all of the members
of the Operating Committee or Subcommittee, as#se may be, then serving consent to the
action in writing or by electronic transmissionuc8 written consents and hard copies of the
electronic transmissions shall be filed with thauates of proceedings of the Operating Committee
or Subcommittee, as applicable.

(d) If a member of the Operating Committee or any Subudtee determines
that voting on a matter under consideration byQperating Committee or such Subcommittee
raises a Conflict of Interest, such member shallse himself or herself from voting on such
matter. If the members of the Operating Committeany Subcommittee (excluding the member
thereof proposed to be recused) determine by Swgperity VVote that any member voting on a
matter under consideration by the Operating Coneaitr such Subcommittee raises a Conflict of
Interest, such member shall be recused from vatimguch matter. No member of the Operating
Committee or any Subcommittee shall be automagicaiused from voting on any matter, except
as provided in Section 4.3(b)(iv) or as otherwizsecsfied elsewhere in this Agreement, and except
as provided below:

0] if a Participant is a Bidding Participant whose Bithains under
consideration, members appointed to the Operatorgr@ittee or any Subcommittee by such
Participant or any of its Affiliated Participantsadl be recused from any vote concerning: (A)
whether another Bidder may revise its Bid; (B) $leéection of a Bidder; or (C) any contract to
which such Participant or any of its Affiliates wdube a party in its capacity as Plan Processor;
and

(i) if a Participant is (A) then serving as Plan Preoes(B) is an
Affiliate of the Person then serving as Plan Preogsor (C) is an Affiliate of an entity that is a
Material Subcontractor to the Plan Processor, themach case members appointed to the
Operating Committee or any Subcommittee by suctidfznt or any of its Affiliated Participants
shall be recused from any vote concerning: (1ptioposed removal of such Plan Processor; or (2)
any contract between the Company and such Plare§soc

Section 4.4. Meetings of the Operating Committee

(@) Meetings of the Operating Committee may be attertgeech
Participant’s voting Representative and its altervating Representative and by a maximum of
two (2) nonvoting Representatives of each Partidigay members of the Advisory Committee,
by the Chief Compliance Officer, by other Repreagwes of the Company and the Plan
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Processor, by Representatives of the SEC, anddiyather Persons that the Operating
Committee may invite to attend; provided that thgefating Committee may, where appropriate,
determine to meet in an Executive Session, durimiglwonly voting members of the Operating
Committee shall be present; provided, that the &pey Committee may invite other
Representatives of the Participants, of the Compainyre Plan Processor (including the Chief
Compliance Officer and the Chief Information Setgu@fficer), or the SEC, or such other Persons
that the Operating Committee may invite to atteéade present during an Executive Session.
Any determination of the Operating Committee to mean Executive Session shall be made
upon a Majority Vote and shall be reflected intmautes of the meeting. Regular meetings of the
Operating Committee shall be held not less tham @ach calendar quarter at such times as shall
from time to time be determined by the Operatingn@uottee, on not less than ten (10) days’
notice. Special meetings of the Operating Commnitbay be called upon the request of two or
more Participants on not less than two (2) daystepprovided that each Participant, collectively
with all of such Participant’s Affiliated Participts, shall be deemed a single Participant for
purposes of this sentence. Emergency meetindseeddperating Committee may be called upon
the request of two (2) or more Participants and owayr as soon as practical after calling for such
meeting;_provided that each Participant, colledyivath all of such Participant’s Affiliated
Participants, shall be deemed a single Particifuargurposes of this sentence. In the case of an
emergency meeting of the Operating Committee, ditih to those Persons otherwise entitled to
attend such meeting: (i) each Participant shalehthe right to designate a reasonable number of
its employees or other Representatives with subat&kmowledge or expertise relevant to the
subject matter of such meeting to attend such mgedind (ii) each Participant shall use
commercially reasonable efforts to designate anl@yep or other Representative of such
Participant with substantial knowledge or expentedevant to the subject matter of such meeting
to attend such meeting; provided, for the avoidafaoubt, that no Person attending any such
meeting solely by virtue of this sentence shallenine right to vote on any matter submitted for a
vote at any such meeting. The Chair, or in hiserabsence, a member of the Operating
Committee designated by the Chair or by membetkeoOperating Committee in attendance,
shall preside at each meeting of the Operating Citieen and a Person in attendance designated
by the Chair (or the member of the Operating Corntemipresiding in the Chair’'s absence) shall
act as Secretary to record the minutes thereoé |Idd¢ation of the regular and special meetings of
the Operating Committee shall be fixed by the OfpegaCommittee, provided that in general the
location of meetings shall be rotated among thatlons of the principal offices of the
Participants. Members of the Operating Committeg be present at a meeting by conference
telephone or other electronic means that enablgs @ahem to hear and be heard by all others
present at the meeting. Whenever notice of anyingeef the Operating Committee is required to
be given by law or this Agreement, a written waj\géggned by the Person entitled to notice, or a
waiver by electronic transmission by the Persoitledtto notice, whether before, at or after the
time stated in such notice, shall be deemed eqnvéb notice. Attendance at a meeting of the
Operating Committee by a member thereof shall doresta waiver of notice of such meeting,
except when such member of the Operating Commatteads any such meeting for the express
purpose of objecting, at the beginning of the nmegtio the transaction of any business because
the meeting is not lawfully called or convened.

(b)  Any Person that is not a Participant, but for which SEC has published a
Form 1 Application or Form X-15AA-1 Application tiecome a national securities exchange or a
national securities association, respectively,lsf@permitted to appoint one primary
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Representative and one alternate Representatatéetad regularly scheduled Operating
Committee meetings in the capacity of a non-votihgerver but shall not be permitted to have
any Representative attend a special meeting, emeygeeeting or meeting held in Executive
Session of the Operating Committee. If such Pesdeorm 1 Application or Form X-15AA-1
Application is withdrawn or returned for any reastiren such Person shall no longer be eligible to
be represented in regularly scheduled Operatingrittee meetings. The Operating Committee
shall have the discretion, in limited instancesjewiate from this policy if it determines, by
Majority Vote, that circumstances so warrant.

Section 4.5. Interpretation of Other Requlations. Interpretive questions arising
during the operation or maintenance of the CeRegdository with respect to applicable laws,
rules or regulations shall be presented to the &gy Committee, which shall determine whether
to seek interpretive guidance from the SEC or atippropriate regulatory body and, if so, in what
form.

Section 4.6. Officers of the Company

(@) Each of the Chief Compliance Officer and the Clmébrmation Security
Officer (each of whom shall be employed solely oy Plan Processor and neither of whom shall
be deemed or construed in any way to be an emplzfytee Company) shall be an Officer with the
same respective title, as applicable, as the @woefpliance Officer of the Company and the Chief
Information Security Officer of the Company. Neitlsuch Officer shall receive or be entitled to
any compensation from the Company or any Partitibgvirtue of his or her service in such
capacity (other than, if a Participant is then say\as the Plan Processor, compensation paid to
such Officer as an employee of such ParticipaBgch such Officer shall report directly to the
Operating Committee. The Chief Compliance Offigieall work on a regular and frequent basis
with the Compliance Subcommittee and/or other Sooittees as may be determined by the
Operating Committee. Except to the extent otherprevided herein, including Section 6.2, each
such Officer shall have such fiduciary and othdreduwith regard to the Plan Processor as
imposed by the Plan Processor on such individuairbye of his or her employment by the Plan
Processor.

(b) The Plan Processor shall inform the Operating Cdtemof the individual
who has direct management responsibility for treMrocessor’s performance of its obligations
with respect to the CAT. Subject to approval by @perating Committee of such individual, the
Operating Committee shall appoint such individusaha Officer. In addition, the Operating
Committee by Supermajority Vote may appoint oth#rc@rs as it shall from time to time deem
necessary, and may assign any title to any sudbddfis it deems appropriate. Any Officer
appointed pursuant to this Section 4.6(b) shalel@dy such duties and responsibilities as set
forth in this Agreement or as the Operating Conesihall from time to time expressly
determine, but no such Officer shall have any aitthto bind the Company (which authority is
vested solely in the Operating Committee) or beraployee of the Company, unless in each case
the Operating Committee, by Supermajority Vote,regply determines otherwise. No person
subject to a “statutory disqualification” (as defthin Section 3(a)(39) of the Exchange Act) may
serve as an Officer. It is the intent of the Pgrtiats that the Company have no employees.
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Section 4.7. Interpretation of Certain Rights and Duties of Participants, Members
of the Operating Committee and Officers To the fullest extent permitted by the Delawaog
and other applicable law:

(@) the respective obligations of the Participantsjg@fts, and the members of
the Operating Committee, to each other and to tiragainy are limited to the express obligations
set forth in this Agreement;

(b) the Participants hereby expressly acknowledge grekdhat each member
of the Operating Committee, individually, is sexyimereunder solely as, and shall act in all
respects hereunder solely as, an agent of theciparit appointing such member of the Operating
Committee;

(© no Participant, Officer, or member of the Operat@wmnmittee, in such
Person’s capacity as such, shall have any fiduciasymilar duties or obligations to the Company
or any other Participant, Officer, or member of @gerating Committee, whether express or
implied by the Delaware Act or any other law, itleaase subject only to the implied contractual
covenant of good faith and fair dealing, and eamti¢pant, Officer, and the Company, to the
fullest extent permitted by applicable law, waiaegy claim or cause of action against any
Participant, Officer, or member of the Operatingr@attee that might otherwise arise in respect
of any such fiduciary duty or similar duty or oldigpn; provided, however, that the provisions of
this Section 4.7(c) shall have no effect on thengeof any relationship, agreement or arrangement
between any member of the Operating Committee e articipant appointing such member of
the Operating Committee or between any Patrticifather than solely in its capacity as a
Participant) and the Company such as a contrasteleet such Participant and the Company
pursuant to which such Participant serves as the Plocessor or between an Officer and the Plan
Processor;

(d) subject to Section 4.7(c), each Participant ant eaember of the
Operating Committee may, with respect to any vod@sent or approval that such Person is
entitled to grant or withhold pursuant to this Agmeent, grant or withhold such vote, consent or
approval in its sole and absolute discretion, witlhvithout cause; and

(e) for the avoidance of doubt, no Participant shalkebttled to appraisal or
dissenter rights for any reason with respect to@ompany Interest.

Section 4.8. Exculpation and Indemnification.

@) Except for the indemnification obligations of Paipieints under Section
4.1, no Participant or member of the Operating Catemshall be liable to the Company or to any
Participant for any loss suffered by the Companlgyoany other Participant unless such loss is
caused by: (i) the fraud, gross negligence, wilifisconduct or willful violation of law on the part
of such Participant or member of the Operating Cdtest or (ii) in the case of a Participant, a
material breach of this Agreement by such Partiipd he provisions of this Section 4.8(a) shall
have no effect on the terms of any relationshipe@gent or arrangement between any member of
the Operating Committee and the Participant apparsuch member to the Operating Committee
or between any Participant (other than solelysrcapacity as a Participant) and the Company
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such as a contract between such Participant anddhgany pursuant to which such Participant
serves as the Plan Processor.

(b) Subject to the limitations and conditions as predith this Section 4.8(b),
the Company shall indemnify any Participant and rmmynber of the Operating Committee (and
may, upon approval of the Operating Committee, nmaiéy any employee or agent of the
Company) who was or is made a party or is threatémée made a party to or is involved in any
threatened, pending or completed action, suit ocgeding, whether civil, criminal,
administrative, arbitrative (hereinafter a "Prodegt), or any appeal in such a Proceeding or any
inquiry or investigation that could lead to sudAraceeding, by reason of the fact that such Person
is or was a Participant, a member of the Operafiogimittee or any Subcommittee, or an
employee or agent of the Company against judgmpatglties (including excise and similar
taxes and punitive damages), fines, settlementsesasbnable expenses (including attorneys’
fees) actually incurred by such Person in conneatith such Proceeding, if and only if the
Person seeking indemnification is entitled to egatibn pursuant to Section 4.8(a).
Indemnification under this Section 4.8(b) shall tbame as to a Person who has ceased to serve in
the capacity which initially entitled such Personridemnification hereunder. As a condition
precedent to an indemnified Person’s right to loemnified pursuant to this Section 4.8(b), such
indemnified Person must notify the Company in wgtas soon as practicable of any Proceeding
for which such indemnified Person will or could k@sdemnification. With respect to any
Proceeding of which the Company is so notified,Gloenpany shall be entitled to participate
therein at its own expense and/or to assume tlendefthereof at its own expense, with legal
counsel reasonably acceptable to the indemnifiesioRe If the Company does not assume the
defense of any such Proceeding of which the Compaasives notice under this Section 4.8(b),
reasonable expenses incurred by an indemnifiedRénsconnection with any such Proceeding
shall be paid or reimbursed by the Company in adear the final disposition of such Proceeding
upon receipt by the Company of: (i) written affiriioa by the indemnified Person of such
Person’s good faith belief that such Person hagmeettandard of conduct necessary for such
Person to be entitled to indemnification by the @any (which, in the case of a Person other than
a Participant or a member of the Operating Commitball be, unless otherwise determined by
the Operating Committee, that (A) such Person deterd, in good faith, that such conduct was
in, or was not opposed to, the best interestseoCibimpany and (B) such conduct did not constitute
gross negligence or willful misconduct); and (igvatten undertaking by such Person to repay
such expenses if it shall ultimately be determibg@ court of competent jurisdiction that such
Person has not met such standard of conduct dnéswaise not entitled to indemnification by the
Company. The Company shall not indemnify an indéethPerson to the extent such Person is
reimbursed from the proceeds of insurance, anddrevent the Company makes any
indemnification payments to an indemnified Persot such Person is subsequently reimbursed
from the proceeds of insurance, such Person stoatitly refund such indemnification payments
to the Company to the extent of such insurancelrersement. The rights granted pursuant to this
Section 4.8(b) shall be deemed contract rights,rendmendment, modification or repeal of this
Section 4.8(b) shall have the effect of limitingd@nying any such rights with respect to actions
taken or Proceedings arising prior to any amendymeodlification or repeal. It is expressly
acknowledged that the indemnification providedhis tSection 4.8(b) could involve
indemnification for negligence or under theoriestoict liability. For Persons other than
Participants or members of the Operating Committelsmnification shall only be made upon the
approval of the Operating Committee. Notwithstagdanything to the contrary in this Section

-24 -



4.8 or elsewhere in this Agreement, no Person bleathdemnified hereunder for any losses,
liabilities or expenses arising from or out of alation of federal or state securities laws or any
other intentional or criminal wrongdoing. Any indaeification under this Section 4.8 shall be paid
from, and only to the extent of, Company assetd,remParticipant shall have any personal
liability on account thereof in the absence of pasate written agreement to the contrary.

Section 4.9. Freedom of Action Each Participant and such Participant’'s Afféstand
their respective Representatives (individually,rtRiéted Person” and collectively, the “Permitted
Persons”) may have other business interests ancengage in any business or trade, profession,
employment, or activity whatsoever (regardless loétlier any such activity competes, directly or
indirectly, with the Company’s business or actes, for its own account, or in partnership with,
or as a Representative of, any other Person. NuoiRed Person (other than, if a Participant is
then serving as the Plan Processor, any Officer ¢éineployed by the Plan Processor) shall be
required to devote its entire time (business oewtise), or any particular portion of its time
(business or otherwise) to the business of the @ompNeither the Company nor any Participant
nor any Affiliate thereof, by virtue of this Agreemt, shall have any rights in and to any such
independent venture or the income or profits deriverefrom, regardless of whether or not such
venture was initially presented to a Permitted &ees a direct or indirect result of such Permitted
Person’s relationship with the Company. No Perdi®erson shall have any obligation
hereunder to present any business opportunityet@€timpany, even if the opportunity is one that
the Company might reasonably have pursued or leadhlity or desire to pursue, in each case, if
granted the opportunity to do so, and no PermReon shall be liable to the Company or any
Participant (or any Affiliate thereof) for breachamy fiduciary or other duty relating to the
Company (whether imposed by applicable law or otiss), by reason of the fact that the
Permitted Person pursues or acquires such busipesstunity, directs such business opportunity
to another Person or fails to present such busm@ssrtunity, or information regarding such
business opportunity, to the Company. Each Ppditiand the Company, to the fullest extent
permitted by applicable law, waives any claim arsmof action against any Permitted Person for
breach of any fiduciary duty or other duty (contuat or otherwise) by reason of the fact that the
Permitted Person pursues or acquires any oppoytiamiitself, directs such opportunity to another
Person, or does not present such opportunity t€tmepany. This Section 4.9 shall have no effect
on the terms of any relationship, agreement ongement between any Participant (other than
solely in its capacity as a Participant) and thex@any such as a contract between such Participant
and the Company pursuant to which such Participames as the Plan Processor.

Section 4.10. Arrangements with Participants and Members of the ®erating
Committee. Subject to the terms of this Agreement, inclgdiection 4.3(b)(iv) and Section
4.3(d), and any limitations imposed on the Compamy the Participants under applicable law,
rules, or regulations, the Company may engage simkss with, or enter into one or more
agreements, leases, contracts or other arrangefoetiie furnishing to or by it of goods, services,
technology or space with, any Participant, any mamolb the Operating Committee or any
Affiliate of any Participant or member of the Oparg Committee, and may pay compensation in
connection with such business, goods, serviceBntdogy or space.

Section 4.11. Participant Action Without a Meeting. Any action required or permitted
to be taken by Participants pursuant to this Age@r{including pursuant to any provision of this
Agreement that requires the consent or approvBbaticipants) may be taken without a meeting,
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by unanimous consent in writing, setting forth #a#ion so taken, which consent shall be signed
by all Participants entitled to consent.

Section 4.12. Subcommittees

(@  The Operating Committee may, by Majority Vote, desite by resolution
one (1) or more subcommittees (each, a "Subcomefijtiedeems necessary or desirable in
furtherance of the management of the business féaidsaof the Company. For any
Subcommittee, any member of the Operating Committeewants to serve thereon may so serve,
and if Affiliated Participants have collectively@gnted one member to the Operating Committee
to represent them, then such Affiliated Particisanay have only that member serve on the
Subcommittee or may decide not to have only thi¢cively appointed member serve on the
Subcommittee. Such member may designate an indivather than himself or herself who is
also an employee of the Participant or Affiliateatti€ipants that appointed such member to serve
on a Subcommittee in lieu of the particular memlb¥ry Subcommittee, to the extent provided in
the resolution of the Operating Committee desigwgitiand subject to Section 4.1 and
non-waivable provisions of the Delaware Act, shale and may exercise all the powers and
authority of the Operating Committee in the manageinof the business and affairs of the
Company as so specified in the resolution of ther@mg Committee. Each Subcommittee shall
keep minutes and make such reports as the Opefadimgnittee may from time to time request.
Except as the Operating Committee may otherwiserahete, any Subcommittee may make rules
for the conduct of its business, but unless otherwrovided by the Operating Committee or in
such rules, its business shall be conducted a$/resapossible in the same manner as is provided
in this Agreement for the Operating Committee.

(b) The Operating Committee shall maintain a complig®glecommittee (the
“Compliance Subcommittee”). The Compliance Subcdteis purpose shall be to aid the Chief
Compliance Officer (who shall directly report tet®perating Committee in accordance with
Section 6.2(a)(iii)) as necessary, including wibkpect to issues involving:

(1) the maintenance of the confidentiality of infornosatisubmitted to
the Plan Processor or Central Repository purswa8EIC Rule 613, applicable law, or this
Agreement by Participants and Industry Members;

(i) the timeliness, accuracy, and completeness ofrnimditon
submitted pursuant to SEC Rule 613, applicable tavthis Agreement by Participants and
Industry Members; and

(i) the manner in and extent to which each Particifgamteeting its
obligations under SEC Rule 613, Section 3.11, anskaforth elsewhere in this Agreement and
ensuring the consistency of this Agreement’s emdoent as to all Participants.

Section 4.13. Advisory Committee.

(&  Anadvisory committee to the Company (the "Advis@gmmittee”) shall
be formed and shall function in accordance with $&@ 613(b)(7) and this Section 4.13.
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(b) No member of the Advisory Committee may be empldygdr affiliated
with any Participant or any of its Affiliates orcitities. The SEC’s Chief Technology Officer (or
the individual then currently employed in a compéggosition providing equivalent services)
shall serve as an observer of the Advisory Commffteit shall not be a member thereof). The
Operating Committee shall select one (1) membesetee on the Advisory Committee from
representatives of each category identified iniSest4.13(b)(i) through 4.13(b)(xii) to serve on
the Advisory Committee on behalf of himself or lefrsdividually and not on behalf of the entity
for which the individual is then currently employguiovided that the members so selected
pursuant to Sections 4.13(b)(i) through 4.13(b)(xiust include, in the aggregate, representatives
of no fewer than three (3) broker-dealers thatatie in the options business and representatives
of no fewer than three (3) broker-dealers thataateve in the equities business; and provided
further that upon a change in employment of anjnsuember so selected pursuant to Sections
4.13(b)(i) through 4.13(b)(xii) a Majority Vote tifie Operating Committee shall be required for
such member to be eligible to continue to servéherAdvisory Committee:

(1) a broker-dealer with no more than 150 RegistereddPs;

(i) a broker-dealer with at least 151 and no more #®nhRegistered
Persons;

(i)  a broker-dealer with 500 or more Registered Persons

(iv)  abroker-dealer with a substantial wholesale custdmse;

(v) a broker-dealer that is approved by a nationalr#ezsiexchange
(A) to effect transactions on an exchange as aapcmarket maker, or floor broker; or (B) to
act as an institutional broker on an exchange;

(vi)  a proprietary-trading broker-dealer;

(vii) aclearing firm;

(viii) an individual who maintains a securities accourthairegistered
broker or dealer but who otherwise has no matbtiainess relationship with a broker or dealer or

with a Participant;

(ix)  amember of academia with expertise in the seearitidustry or
any other industry relevant to the operation of@#€l' System;

x) an institutional investor trading on behalf of @i entity or
entities;

(xi)  aninstitutional investor trading on behalf of &/pte entity or
entities; and

(xii)  anindividual with significant and reputable redalg expertise.
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(c) Four of the twelve initial members of the Advis@gmmittee, as
determined by the Operating Committee, shall havmiial term of one (1) year. Four of the
twelve initial members of the Advisory Committes,determined by the Operating Committee,
shall have an initial term of two (2) years. Alher members of the Advisory Committee shall
have a term of three (3) years. No member of tthagory Committee may serve thereon for more
than two consecutive terms.

(d) The Advisory Committee shall advise the Participaont the
implementation, operation, and administration &f @entral Repository, including possible
expansion of the Central Repository to other séesrand other types of transactions. Members
of the Advisory Committee shall have the right tiead meetings of the Operating Committee or
any Subcommittee, to receive information concertinggoperation of the Central Repository
(subject to Section 4.13(e)), and to submit theswg to the Operating Committee or any
Subcommittee on matters pursuant to this Agreeiment to a decision by the Operating
Committee on such matters; provided that membettsecAdvisory Committee shall have no right
to vote on any matter considered by the Operatmg@ittee or any Subcommittee and that the
Operating Committee or any Subcommittee may meEkatutive Session if, by Majority Vote,
the Operating Committee or Subcommittee deterntimetssuch an Executive Session is
advisable. The Operating Committee may solicit emasider views on the operation of the
Central Repository in addition to those of the Adwy Committee.

(e) Members of the Advisory Committee shall have tigatrio receive
information concerning the operation of the Cenf@pository; provided that the Operating
Committee retains the authority to determine tlmpeand content of information supplied to the
Advisory Committee, which shall be limited to thafiormation that is necessary and appropriate
for the Advisory Committee to fulfill its functionsAny information received by members of the
Advisory Committee in furtherance of the performaot their functions pursuant to this
Agreement shall remain confidential unless othezwgisecified by the Operating Committee.

ARTICLE V
INITIAL PLAN PROCESSOR SELECTION
Section 5.1. Selection Committee The Participants shall establish a Selection

Committee in accordance with this Article V to exatk and review Bids and select the Initial Plan
Processor.

€)) Composition. Each Participant shall select frogrstaff one (1) senior
officer (“Voting Senior Officer”) to represent thiarticipant as a member of the Selection
Committee. In the case of Affiliated Participartse (1) individual may be (but is not required to
be) the Voting Senior Officer for more than onalbof the Affiliated Participants. Where one (1)
individual serves as the Voting Senior Officer oore than one Affiliated Participant, such
individual shall have the right to vote on behdleach such Affiliated Participant.
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(b)  Voting.

0] Unless recused pursuant to Sections 5.1(b)(ii{o¥ii), or
5.1(b)(iv), each Participant shall have one vot@albmatters considered by the Selection
Committee.

(i) No Bidding Participant shall vote on whether a Sisted Bidder
shall be permitted to revise its Bid pursuant tot®a 5.2(c)(ii) or 5.2(d)(i) below if a Bid
submitted by or including the Participant or anilidte of the Participant is a Shortlisted Bid.

(i)  No Bidding Participant shall vote in the processoaing the set of
Shortlisted Bidders as set forth in Section 5.4(r){ a Bid submitted by or including the
Participant or an Affiliate of the Participant iShortlisted Bid.

(iv)  No Bidding Participant shall vote in any round Bia submitted by
or including the Participant or an Affiliate of tiarticipant is a part of such round.

(v) All votes by the Selection Committee shall be cdefitial and
non-public. All such votes shall be tabulated hyredependent third party approved by the
Operating Committee, and a Participant’s individu@tes shall not be disclosed to other
Participants or to the public.

(c) Quorum.

0] Any action requiring a vote by the Selection Contedtcan only be
taken at a meeting in which all Participants esditlo vote are present. Meetings of the Selection
Committee shall be held as needed at such time®aations as shall from time to time be
determined by the Selection Committee. Meetingg beheld by conference telephone or other
acceptable electronic means if all Participant&ledtto vote consent thereto in writing or by athe
means the Selection Committee deems acceptable.

(i) For purposes of establishing a quorum, a Partitigaconsidered
present at a meeting only if the Participant’s ¥gtSenior Officer is either in physical attendance
at the meeting or is participating by conferendepieone or other acceptable electronic means.

(i) Any Participant recused from voting on a particaetion pursuant
to Section 5.1(b) above shall not be consideretitfed to vote” for purposes of establishing
whether a quorum is present for a vote to be takethat action.

(d)  Qualifications for Voting Senior Officer of Biddin@articipants. The
following criteria must be met before a Voting SerDfficer is eligible to represent a Bidding
Participant and serve on the Selection Committee:

0] the Voting Senior Officer is not responsible foe tBidding
Participant’s market operations, and is responghtearily for the Bidding Participant’s legal
and/or regulatory functions, including functionsated to the formulation and implementation of
the Bidding Participant’s legal and/or regulatorggram;
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(i) the Bidding Participant has established functieegaration of its
legal and/or regulatory functions from its markpemations and other business or commercial
objectives;

(i)  the Voting Senior Officer ultimately reports (inding through the
Bidding Participant’s CEO or Chief Legal Officer/@al Counsel) to an independent governing
body that determines or oversees the Voting Séiiiicer's compensation, and the Voting Senior
Officer does not receive any compensation (othan thihat is determined or overseen by the
independent governing body) that is based on atlgdwsiness or commercial objectives;

(iv)  the Voting Senior Officer does not have responisybibr any
non-regulatory functions of the Bidding Participasther than the legal aspects of the
organization performed by the Chief Legal Officezf@ral Counsel or the Office of the General
Counsel,

(v) the ultimate decision making of the Voting Senidfié@r position
is tied to the regulatory effectiveness of the BigdParticipant, as opposed to other business or
commercial objectives;

(vi)  promotion or termination of the Voting Senior O#ids not based
on achieving business or commercial objectives;

(vii)  the Voting Senior Officer has no decision-makinghauty with
respect to the development or formulation of the ibmitted by or including the Participant or
an Affiliate of the Participant; however, the sta$isigned to developing and formulating such Bid
may consult with the Voting Senior Officer, provibleuch staff members cannot share
information concerning the Bid with the Voting SenOfficer;

(viii)  the Voting Senior Officer does not report to angiseofficers
responsible for the development or formulationha& Bid submitted by or including the
Participant or by an Affiliate of the Participahwever, joint reporting to the Bidding
Participant’s CEO or similar executive officer etVoting Senior Officer and senior staff
developing and formulating such Bid is permissibig, the Bidding Participant’'s CEO or similar
executive officer cannot share information conaggrsuch Bid with the Voting Senior Officer;

(ix)  the compensation of the Voting Senior Officer i$ separately tied
to income earned if the Bid submitted by or inchglthe Participant or an Affiliate of the
Participant is selected; and

x) the Voting Senior Officer, any staff advising thetWig Senior
Officer, and any similar executive officer or membé&an independent governing body to which
the Voting Senior Officer reports may not disclés@ny Person any non-public information
gained during the review of Bids, presentation lyaldied Bidders, and selection process. Staff
advising the Voting Senior Officer during the Bal/rew, presentation, and selection process may
not include the staff, contractors, or subcontnactbat are developing or formulating the Bid
submitted by or including a Participant or an A#fie of the Participant.
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Section 5.2. Bid Evaluation and Initial Plan Processor Selection

€)) Initial Bid Review to Determine Qualified Bids.

(1) The Selection Committee shall review all Bids ie@dance with
the process developed by the Selection Committee.

(i) After review, the Selection Committee shall votesaich Bid to
determine whether such Bid is a Qualified Bid. il Biat is deemed unqualified by at least a
two-thirds (2/3rds) vote of the Selection Commitséall not be deemed a Qualified Bid and shall
be eliminated individually from further considerati

(b) Selection of Shortlisted Bids.

0] Each Qualified Bidder shall be given the opportytat present its
Bid to the Selection Committee. Following the mr@stions by Qualified Bidders, the Selection
Committee shall review and evaluate the QualifiegdsBo select the Shortlisted Bids in
accordance with the process in this Section 5.1(b).

(i) If there are six (6) or fewer Qualified Bids, alich Qualified Bids
shall be Shortlisted Bids.

(i) If there are more than six (6) Qualified Bids bemvér than eleven
(11) Qualified Bids, the Selection Committee skalkect five (5) Qualified Bids as Shortlisted
Bids, subject to the requirement in Section 5.B@dw. Each Voting Senior Officer shall select a
first, second, third, fourth, and fifth choice framong the Qualified Bids.

(A) A weighted score shall be assigned to each chaice a
follows:

(2) First choice receives five (5) points;

(2) Second choice receives four (4) points;
3) Third choice receives three (3) points;

(4) Fourth choice receives two (2) points; and
(5) Fifth choice receives one (1) point.

(B)  The five (5) Qualified Bids receiving the higheshaulative
scores shall be Shortlisted Bids.

(C) Inthe event of a tie to select the five ShorttisBads, all
such tied Qualified Bids shall be Shortlisted Bids.

(D) To the extent there are Non-SRO Bids that are Qewhli
Bids, the Shortlisted Bids selected pursuant t® Saction 5.2(b)(iii) must,
if possible, include at least two Non-SRO Bids. fdéflowing the vote set
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forth in this Section 5.2(b)(iii), no Non-SRO Bich#/selected as a
Shortlisted Bid, the two Non-SRO Bids receiving thighest cumulative
votes (or one Non-SRO Bid if a single Non-SRO BiciQualified Bid)
shall be added as Shortlisted Bids. If one Non-&RDwas selected as a
Shortlisted Bid, the Non-SRO Bid receiving the nleghest cumulative
vote shall be added as a Shortlisted Bid.

(iv)  If there are eleven (11) or more Qualified Bidg 8election
Committee shall select fifty percent (50%) of thead)fied Bids as Shortlisted Bids, subject to the
requirement in Section 5.2(d) below. If therensoald number of Qualified Bids, the number of
Shortlisted Bids chosen shall be rounded up toéx whole number (e.g., if there are thirteen
Qualified Bids, then seven Shortlisted Bids shalsblected). Each Voting Senior Officer shall
select as many choices as Shortlisted Bids to bserh

(A) A weighted score shall be assigned to each chnisengle
point increments as follows:

Q) Last receives one (1) point;

(2) Next-to-last choice receives two (2) points;

3) Second-from-last choice receives three (3)130pin
4) Third-from-last choice receives four (4) points
(5) Fourth-from-last choice receives five (5) psirand
(6) Fifth-from-last choice receives six (6) points.

For each additional Shortlisted Bid that must beseim, the points assigned
shall increase in single point increments.

(B)  The fifty percent (50%) of Qualified Bids (or, tie¢re is an
odd number of Qualified Bids, the next whole numédeove fifty percent
(50%) of Qualified Bids) receiving the highest cdative scores shall be
Shortlisted Bids.

(C) Inthe event of a tie to select the ShortlistedsBall such
tied Qualified Bids shall be Shortlisted Bids.

(D) To the extent there are Non-SRO Bids that are Qewhli
Bids, the Shortlisted Bids selected pursuant t® Saction 5.2(b)(iv) must,
if possible, include at least two Non-SRO Bids. fdéflowing the vote set
forth in this Section 5.2(b)(iv), no Non-SRO Bid svselected as a
Shortlisted Bid, the two Non-SRO Bids receiving thighest cumulative
votes (or one Non-SRO Bid if a single Non-SRO Bi&iQualified Bid)
shall be added as Shortlisted Bids. If one Non-3RDwas selected as a
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Shortlisted Bid, the Non-SRO Bid receiving the nlexghest cumulative
vote shall be added as a Shortlisted Bid.

(© Formulation of the CAT NMS Plan.

0] The Selection Committee shall review the Shoriligels to
identify optimal proposed solutions for the CAT girdvide descriptions of such proposed
solutions for inclusion in this Agreement. Thi®pess may, but is not required to, include
iterative discussions with Shortlisted Bidders dd@ess any aspects of an optimal proposed
solution that were not fully addressed in a patdceid.

(i) Prior to the approval of the CAT NMS Plan, all Shsted Bidders
will be permitted to revise their Bids one or mtirees if the Selection Committee determines, by
majority vote, that such revision(s) are necessa@gppropriate.

(i) Prior to approval of the CAT NMS Plan, and eithefdoe or after
any revisions to Shortlisted Bids are acceptedStlection Committee may determine, by at least
a two-thirds vote, to narrow the number of SharlisBids to three Bids, in accordance with the
process in this Section 5.2(c)(iii).

(A)  Each Voting Senior Officer shall select a first;@ed, and
third choice from among the Shortlisted Bids.

(B) A weighted score shall be assigned to each chaice a
follows:

Q) First receives three (3) points;
(2) Second receives two (2) points; and
3) Third receives one (1) point.

(C)  The three Shortlisted Bids receiving the higleesnulative
scores will be the new set of Shortlisted Bids.

(D) Inthe event of a tie that would result in mtran three final
Shortlisted Bids, the votes shall be recountedttorgieach Voting Senior
Officer’s third choice, in order to break the tiéthis recount produces a tie
that would result in a number of final Shortlisi&ds larger than or equal to
that from the initial count, the results of thetimicount shall constitute the
final set of Shortlisted Bids.

(E)  To the extent there are Non-SRO Bids that a@tbsted
Bids, the final Shortlisted Bids selected pursuarthis Section 5.2(c)(iii)
must, if possible, include at least one Non-SRQ Bfdollowing the vote
set forth in this Section 5.2(c)(iii), no Non-SR@iBvas selected as a final
Shortlisted Bid, the Non-SRO Bid receiving the l@ghcumulative votes
shall be retained as a Shortlisted Bid.
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(F The third party tabulating votes, as specifre@ection
5.1(b)(5), shall identify to the Selection Comnettbe new set of
Shortlisted Bids, but shall keep confidential theividual scores and
rankings of the Shortlisted Bids from the procesthis Section 5.2(c)(iii).

(iv)  The Participants shall incorporate information gtirnal proposed
solutions in this Agreement, including cost-bengfibormation as required by SEC Rule 613.

(d) Review of Shortlisted Bids Under the CAT NMS Plan.

0] A Shortlisted Bidder shall be permitted to reviseBid only upon
approval by a majority of the Selection Commit&ahject to the recusal provision in Section
5.1(b)(ii) above, that revisions are necessaryprapriate in light of the content of the Shor#ibt
Bidder’s initial Bid and the provisions in this Aggment. A Shortlisted Bidder may not revise its
Bid unless approved to do so by the Selection Cdteenpursuant to this Section 5.2(d)(i).

(i) The Selection Committee shall review and evalukishertlisted
Bids, including any permitted revisions theretomaiited by Shortlisted Bidders. In performing
the review and evaluation, the Selection Committeg consult with the Advisory Committee
established pursuant to paragraph (b)(7) of SE€ BRLB and Section 4.13, and such other Persons
as the Selection Committee deems appropriate.

(e)  Selection of Plan Processor Under this Agreement.

(1) There shall be two rounds of voting by the Selec@ommittee to
select the Initial Plan Processor from among thertBsted Bidders. Each round shall be scored
independently of prior rounds of voting, includitige scoring to determine the Shortlisted Bids
under Section 5.2(b).

(i) Each Participant shall have one vote in each roexckpt that no
Bidding Participant shall be entitled to vote iryanund if the Participant’s Bid, a Bid submitted
by an Affiliate of the Participant, or a Bid inclag the Participant or an Affiliate of the Partiang
is considered in such round.

(i) First Round Voting by the Selection Committee.

(A) Inthe first round of voting, each Voting SeniorfiCédr,
subject to the recusal provisions in Section 5(#)eghall select a first and
second choice from among the Shortlisted Bids.

(B) A weighted score shall be assigned to each chaice a
follows:

Q) First choice receives two (2) points; and

(2) Second choice receives one (1) point.
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(C) The two Shortlisted Bids receiving the highest clative
scores in the first round shall advance to thersgcound.

(D) Inthe event of a tie that would result in morentthao
Shortlisted Bids advancing to the second roundii¢hehall be broken by
assigning one point per vote, with the Shortlidgd{s) receiving the
highest number of votes advancing to the seconarolif, at this point, the
Shortlisted Bids remain tied, a revote shall bertawith each vote
receiving one point. If the revote results ineg the Participants shall
identify areas for further discussion and, follogvginy such discussion,
voting shall continue until two Shortlisted Bide aelected to advance to
the second round.

(iv)  Second Round Voting by the Selection Committee.

(A) Inthe second round of voting, each Voting Senitiicer,
subject to the recusal provisions in Section 5(R(&bove, shall vote for
one Shortlisted Bid.

(B) The Shortlisted Bid receiving the most votes ingheond
round shall be selected, and the proposed entityded in the Shortlisted
Bid to serve as the Plan Processor shall be sdlastéhe Plan Processor.

(C) Inthe event of a tie, a revote shall be takerthdfrevote
results in a tie, the Participants shall identifgas for further discussions
with the two Shortlisted Bidders. Following anykuliscussions, voting
shall continue until one Shortlisted Bid is seldcte

ARTICLE VI

FUNCTIONS AND ACTIVITIES OF CAT SYSTEM

Section 6.1. Plan Processor

(@) The Initial Plan Processor shall be selected imaance with Article V
and shall serve as the Plan Processor until itgmason or removal from such position in
accordance with this Section 6.1. The Companyeutite direction of the Operating Committee
shall enter into one or more agreements with the Processor obligating the Plan Processor to
perform the functions and duties contemplated s/Algreement to be performed by the Plan
Processor, as well as such other functions anésltiie Operating Committee deems necessary or
appropriate.

(b)  The Plan Processor may appoint such officers oPtae Processor as it
deems necessary and appropriate to perform itgifunscunder this Agreement and SEC Rule
613; provided that the Plan Processor shall, ahamm, appoint, in accordance with Section 6.2:
(i) the Chief Compliance Officer; (ii) the Chiefformation Security Officer; and (iii) the
Independent Auditor. Notwithstanding anythinghe tontrary, the Operating Committee, by
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Supermajority Vote, shall approve any appointmememoval of the Chief Compliance Officer,
the Chief Information Security Officer, or the Inmbndent Auditor.

(© The Plan Processor shall develop and, with the ppproval of the
Operating Committee, implement policies, proceduaes control structures related to the CAT
System that are consistent with SEC Rule 613(e@pendix C, and Appendix D.

(d)  The Plan Processor shall:

(1) comply with applicable provisions of 15 U.S.C. &1/ (Securities
Whistleblower Incentives and Protection) and tlemreékeeping requirements of SEC Rule
613(e)(8);

(i) consistent with Appendix D, Central Repository Reguents,
ensure the effective management and operatioreaCéntral Repository;

(i) consistent with Appendix D, Data Management, enthee
accuracy of the consolidation of the CAT Data régabto the Central Repository pursuant to
Section 6.3 and Section 6.4; and

(iv)  consistent with Appendix D, Upgrade Process andeld@ment of
New Functionality, design and implement appropriaikcies and procedures governing the
determination to develop new functionality for BAT including, among other requirements, a
mechanism by which changes can be suggested bgdwgwCommittee members, Participants, or
the SEC. Such policies and procedures also gBalprovide for the escalation of reviews of
proposed technological changes and upgrades (ingad required by Section 6.1(i) and Section
6.1(j) or as otherwise appropriate) to the Opegalommittee; and (B) address the handling of
surveillance, including coordinated, SEC Rule 17a-Regulatory Service Agreement(s)
(“RSA”) surveillance queries and requests for data.

(e)  Any policy, procedure or standard (and any mateniadlification or
amendment thereto) applicable primarily to the genance of the Plan Processor’s duties as the
Plan Processor (excluding, for the avoidance obtlany policies, procedures or standards
generally applicable to the Plan Processor’s omeratand employees) shall become effective
only upon approval thereof by the Operating Conamitt

)] The Plan Processor shall, subject to the prior@a@rof the Operating
Committee, establish appropriate procedures falason of matters to the Operating Committee.

(9) In addition to other policies, procedures and statsi generally applicable
to the Plan Processor’'s employees and contra¢ch@$lan Processor shall have hiring standards
and shall conduct and enforce background checgyjs {mgerprint-based) for all of its employees
and contractors to ensure the protection, safegupeihd security of the facilities, systems,
networks, equipment and data of the CAT System saiatl have an insider and external threat
policy to detect, monitor and remedy cyber and otheeats.

(h) The Plan Processor shall enter into appropriatei@elevel Agreements
(“SLAs") governing the performance of the Centrag@sitory, as generally described in
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Appendix D, Functionality of the CAT System, witketprior approval of the Operating
Committee. The Plan Processor in conjunction wighOperating Committee shall regularly
review and, as necessary, update the SLAs, in danoe with the terms of the SLAs. As further
contemplated in Appendix C, System Service Levealeggents (SLAs), and in Appendix D,
System SLAs, the Plan Processor may enter intcopppte service level agreements with third
parties applicable to the Plan Processor’s funstrefated to the CAT System (“Other SLAS”),

with the prior approval of the Operating Committ@ée Chief Compliance Officer and/or the
Independent Auditor shall, in conjunction with flan Processor and, as necessary, the Operating
Committee, regularly review and, as necessary, tepgtia Other SLAS, in accordance with the
terms of the applicable Other SLA.

0] The Plan Processor shall, on an ongoing basis @mslstent with any
applicable policies and procedures, evaluate apieiment potential system changes and
upgrades to maintain and improve the normal dagatpoperating function of the CAT System.

()] In consultation with the Operating Committee, th@nAProcessor shall, on
an as needed basis and consistent with any aplaiopbrational and escalation policies and
procedures, implement such material system chaampgtsipgrades as may be required to ensure
effective functioning of the CAT System (i.e., teag/stem changes and upgrades beyond the
scope contemplated by Section 6.1(i)).

(k) In consultation with the Operating Committee, th@nAProcessor shall, on
an as needed basis, implement system changes gratlap to the CAT System to ensure
compliance with any applicable laws, regulationsubes (including those promulgated by the
SEC or any Patrticipant).

() The Plan Processor shall develop and, with the ppproval of the
Operating Committee, implement a securities tragiolicy, as well as necessary procedures,
control structures and tools to enforce this polidye securities trading policy shall include:

0] the category(ies) of employees, and as appropdatgractors, of
the Plan Processor to whom the policy will apply;

(i) the scope of securities that are allowed or nowadt for trading;
(i) the creation and maintenance of restricted trabiss;
(iv) amechanism for declaring new or open accountiggtiv

(v) a comprehensive list of any exclusions to the pdkcg., blind
trust, non-discretionary accounts);

(vi)  requirements for duplicative records to be receivethe Plan
Processor for periodic review; and

(vii) a mechanism to review employee trading accounts.
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(m)  The Operating Committee will review the Plan Prece's performance
under this Agreement at least once each year, o pften than once each year upon the request
of two Participants that are not Affiliated Pappiants. The Operating Committee shall notify the
SEC of any determination made by the Operating Citi@enconcerning the continuing
engagement of the Plan Processor as a result @gheating Committee’s review of the Plan
Processor and shall provide the SEC with a congfreports that may be prepared in connection
therewith.

(n)  The Plan Processor shall provide the Operating Gittearegular reports
on the CAT System’s operation and maintenance. r&perts shall address:

0] operational performance management informationrdagg the
capacity and performance of the CAT System as Bpédy the Operating Committee. Such
reports shall at a minimum address:

(A) the capacity and performance of the Central Repgsit
including at a minimum the requirements set fonth\ppendix D, Central
Repository Requirements;

(B) the basic functionality of the CAT System, incluglitne
functions set forth in Appendix D, Functionalitytbie CAT System.

(i) data security issues for the Plan Processor anGéhéral
Repository taking into account the data securitpinements set forth in Appendix D, Data
Security;

(i)  Participant usage statistics for the Plan Procemsorthe Central
Repository, including capacity planning studies daily reports called for by Appendix D,
Capacity Requirements, as well as business cotytiplanning and disaster recovery issues for
the Plan Processor and the Central Repositoryngakio account the business continuity
planning and disaster recovery requirements s#t forAppendix D, BCP / DR Process;

(iv)  system improvement issues with the Plan Processbttee Central
Repository as contemplated by Appendix D, Upgradeéss and Development of New
Functionality;

(v) Error Rates relating to the Central Repositbirygluding, in each
case to the extent the Operating Committee det@smecessary or advisable, Error Rates by day
and by delta over time, and Compliance ThreshoyjdSAT Reporter, by Reportable Event, by
age before resolution, by symbol, by symbol typg.(&€TF and Index) and by event time (by hour
and cumulative on the hour) as set forth in Appei@]iError Communication, Correction, and
Processing;

(vi)  financial statements of the Plan Processor preparadcordance
with GAAP (A) audited by an independent public agating firm or (B) certified by the Plan

! This Error Rate includes errors by CAT Reportens linkage validation errors. In addition, erratsibutable to the
Plan Processor will be memorialized and reportetiécOperating Committee.
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Processor’s Chief Financial Officer (which finarl@gtatements contemplated by this Section
6.1(n)(vi) shall be provided no later than 90 daifger the Plan Processor’s fiscal year end);

(vii)  continued solvency of the Plan Processor;
(viii)  budgetary status of any items subject to Sectid(aii);

(ix) internal audit analysis and the status of any makeaudit related
deliverables; and

x) additional items as requested by the Operating Citteemn any
Officer of the Company, or the Independent Auditor.

(o) Upon the request of the Operating Committee or&utycommittee, the
Plan Processor shall attend any meeting of thea@@ipgrCommittee or such Subcommittee.

(p) The Operating Committee, by Supermajority Vote, meaygove the Plan
Processor from such position at any time.

(@) The Operating Committee may, by Majority Vote, remohe Plan
Processor from such position at any time if it deiaes that the Plan Processor has failed to
perform its functions in a reasonably acceptablameain accordance with the provisions of this
Agreement or that the Plan Processor’s expensesbenome excessive and are not justified. In
making such determination, the Operating Commagtes| consider, among other factors: (i) the
reasonableness of the Plan Processor’s responsguests from Participants or the Company for
technological changes or enhancements; (ii) resfiény assessments performed pursuant to
Section 6.6; (iii) the timeliness of conducting yweatative and corrective information technology
system maintenance for reliable and secure opeamt{tv) compliance with requirements of
Appendix D; and (v) such other factors relatedxpegience, technological capability, quality and
reliability of service, costs, back-up facilitidajlure to meet service level agreement(s) and
regulatory considerations as the Operating Comenitiay determine to be appropriate.

n The Plan Processor may resign from such positimviged that no such
resignation shall be effective earlier than twoy@ars (or such other shorter period as may be
determined by the Operating Committee by Superntgjdote) after the Plan Processor provides
written notice of such resignation to the Company.

(s) The Operating Committee, by Supermajority Vote]ldhlany vacancy in
the Plan Processor position, and shall establRlaa Processor Selection Subcommittee in
accordance with Section 4.12 to evaluate and reBiels and make a recommendation to the
Operating Committee with respect to the selectidh®successor Plan Processor. Any successor
Plan Processor appointed pursuant to this Sectiqs)&hall be subject to all the terms and
conditions of this Agreement applicable to the FRancessor commencing from such
appointment effective date.

(® The Plan Processor shall afford to ParticipantstaadCommission such
access to the Representatives of the Plan Procassory Participant or the Commission may
reasonably request solely for the purpose of perifag such Person’s regulatory and oversight
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responsibilities pursuant to the federal securlaess, rules, and regulations or any contractual
obligations, and shall direct such Representativeésasonably cooperate with any inquiry,
investigation, or proceeding conducted by or oralfedf any Participant or the Commission
related to such purpose.

Section 6.2. Chief Compliance Officer and Chief Information Secuity Officer .

€)) Chief Compliance Officer.

0] The Plan Processor shall designate an employde d¢tlan
Processor to serve, subject to the approval oDierating Committee by Supermajority Vote, as
the Chief Compliance Officer. The Plan Proceshall@lso designate at least one other employee
(in addition to the person then serving as Chiagh@liance Officer), which employee the
Operating Committee has previously approved, teesesmporarily as the Chief Compliance
Officer if the employee then serving as the Chiefmpliance Officer becomes unavailable or
unable to serve in such capacity (including by eeasf injury or illness). Any person designated
to serve as the Chief Compliance Officer (includiogerve temporarily) shall be appropriately
gualified to serve in such capacity based on thesland responsibilities assigned to the Chief
Compliance Officer under this Agreement and shedlichte such person’s entire working time to
such service (or temporary service) (except fortang required to attend to any incidental
administrative matters related to such person’sleyngent with the Plan Processor that do not
detract in any material respect from such perssersice as the Chief Compliance Officer). The
Plan Processor may, at its discretion: (A) desgyaabther employee previously approved by the
Operating Committee by Supermajority Vote to semveuch capacity to temporarily serve as the
Chief Compliance Officer if the employee then segvas the Chief Compliance Officer becomes
unavailable or unable to serve as the Chief CompéiaOfficer (including by reason of injury or
illness) for a period not in excess of thirty (8@ys; or (B) designate another employee of the Plan
Processor to replace, subject to approval of ther&@mg Committee by a Supermajority Vote, the
Chief Compliance Officer. The Plan Processor ghainptly designate another employee of the
Plan Processor to replace, subject to the appodthke Operating Committee by Supermajority
Vote, the Chief Compliance Officer if the Chief Cplrance Officer's employment with the Plan
Processor terminates or the Chief Compliance Qffgetherwise unavailable or unable to serve
as the Chief Compliance Officer (including by reaséinjury or illness) for a period in excess of
thirty (30) days. The Operating Committee shasome any action taken pursuant to Section
6.2(a)(i) to the SEC.

(i) The Plan Processor, subject to the oversight oOherating
Committee, shall ensure that the Chief Complianffe€ has appropriate resources to fulfill the
obligations of the Chief Compliance Officer settfoin SEC Rule 613 and in this Agreement.

(i) Inrespect of all duties and responsibilities & @hief Compliance
Officer in such capacity (including those set fartlihis Agreement), the Chief Compliance
Officer shall be directly responsible and shaledity report to the Operating Committee,
notwithstanding that he or she is employed by the Processor.

(iv)  The compensation (including base salary and barfute Chief
Compliance Officer shall be payable by the PlarcBseor, but subject to review and approval by
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the Operating Committee, and the Operating Comenghall render the Chief Compliance
Officer's annual performance review.

(v) The Chief Compliance Officer shall:

(A) regularly review the operation of the Central Reéjoog to
ensure its continued effectiveness based on markktechnological
developments and consistent with Appendix D, Upgmarbcess and
Development of New Functionality, and make any appate
recommendations for enhancements to the natureeahformation
collected and the manner in which it is processed,;

(B) identify and assist the Company in retaining an
appropriately qualified independent auditor of oaél recognition (subject
to the approval of the Operating Committee by Sonagority Vote, the
“Independent Auditor”) and, in collaboration withch Independent
Auditor, create and implement an annual audit fdaibject to the approval
of the Operating Committee) which shall at a mimiminclude a review of
all Plan Processor policies, procedures and costrottures;

(C) incollaboration with the Chief Information Secyr®fficer,
and consistent with Appendix D, Data Security, any other applicable
requirements related to data security and Custémweount Information,
identify and assist the Company in retaining arreppately qualified
independent auditor (based on specialized techaxgartise, which may
be the Independent Auditor or subject to the apgrof/ithe Operating
Company by Supermajority Vote, another appropiyagelalified
independent auditor), and in collaboration withrsir@ependent auditor,
create and implement an annual audit plan (subpettte approval of the
Operating Committee), which shall at a minimum unle a review of all
Plan Processor policies, procedures and contrattsires, and real time
tools that monitor and address data security iskrg¢le Plan Processor
and the Central Repository;

(D) have the ability to hire or retain adequate resesias
needed (e.g., advisors and counsel) to fulfilbliigations;

(E) perform reviews with respect to the matters refeeenn
Section 4.12(b) and report periodically, and oraameeded basis, to the
Operating Committee concerning the findings of amgh reviews;

(F)  report to the Operating Committee and conduct atgvant
review of the Plan Processor or the Central Repysiequested by the
Operating Committee, including directing internakaternal auditors, as
appropriate, to support any such review;

(G) perform and provide the regular written assessitetite
SEC required by Section 6.6 and SEC Rule 613;
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(H) regularly review the information security program
developed and maintained by the Plan Processougnirto Section 6.12
and determine the frequency of such reviews;

() report in a timely manner to the Operating Comraitiay
instances of non-compliance by the Plan Procesgbrany of the Central
Repository’s policies or procedures with respechformation security;

@)] conduct regular monitoring of the CAT System for
compliance by each Participant and each Industmnive with SEC Rule
613, this Agreement and Appendix D, Reporting aimkage
Requirements, and provide the results: (1) wittarddgo Industry
Members, to each Participant with oversight of simclustry Member or to
such Participant’s agent pursuant to a regulateryices agreement, or to
the Participant responsible for enforcing compleabg such Industry
Member pursuant to an agreement entered into bggpkcable Participant
pursuant to SEC Rule 17d-2; and (2) with regaredch Participant, to the
chief regulatory officer or equivalent of such Rapant;

(K)  develop a mechanism to conduct regular monitorirtge
CAT System for compliance by each Participant @BC Rule 613, this
Agreement, and Appendix D, Reporting and LinkagguRements;

(L)  develop and implement a notification and escalgti@tess
to resolve and remediate any alleged noncomplibg@eParticipant or
Industry Member with the rules of the CAT, whictopess will include
appropriate notification and order of escalatioa ®articipant, the
Operating Committee, or the Commission;

(M)  develop and conduct an annual assessment of Basines
Clock synchronization as specified in Section 6;8(c

(N)  have access to Plan Processor staff and docunmengeti
appropriate fulfill its obligations;

(O) have access to the Operating Committee, including
attending all regular, special and emergency megeiif the Operating
Committee as a non-voting observer; provided, h@nahat the Chief
Compliance Officer shall not have the right to att@any Executive Session
that the Operating Committee may hold;

(P)  work on a more regular and frequent basis with the
Compliance Subcommittee or other Subcommittee ashmaletermined
by the Operating Committee; and

(Q) oversee the Plan Processor’'s compliance with egdgbc
laws, rules and regulations related to the CAT &wsiin its capacity as
Plan Processor.
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(b) Chief Information Security Officer.

0] The Plan Processor shall designate an employédw d?lan
Processor to serve, subject to the approval oDterating Committee by Supermajority Vote, as
the Chief Information Security Officer. The Plaro&ssor shall also designate at least one other
employee (in addition to the person then servinGlaef Information Security Officer), which
employee the Operating Committee has previouslyagal, to serve temporarily as the Chief
Information Security Officer if the employee theamang as the Chief Information Security
Officer becomes unavailable or unable to servaighapacity (including by reason of injury or
illness). Any person designated to serve as thef@iformation Security Officer (including to
serve temporarily) shall be appropriately qualifiegerve in such capacity based on the duties and
responsibilities assigned to the Chief Informat8mcurity Officer under this Agreement and shall
dedicate such person’s entire working time to sesfvice (or temporary service) (except for any
time required to attend to any incidental admiatste matters related to such person’s
employment with the Plan Processor that do noadein any material respect from such person’s
service as the Chief Information Security Officefhe Plan Processor may, at its discretion: (A)
designate another employee previously approvetépperating Committee by Supermajority
Vote to serve in such capacity to temporarily setw¢he Chief Information Security Officer if the
employee then serving as Chief Information Secitijcer becomes unavailable or unable to
serve as Chief Information Security Officer (indlugl by reason of injury or illness) for a period
not in excess of thirty (30) days; or (B) desigrextether employee of the Plan Processor to
replace, subject to approval of the Operating Catemioy a Supermajority Vote, the Chief
Information Security Officer. The Plan Procesdmlkpromptly designate another employee of
the Plan Processor to replace, subject to the appod the Operating Committee by
Supermajority Vote, the Chief Information Secuf@ificer if the Chief Information Security
Officer's employment with the Plan Processor temat@s or the Chief Information Security
Officer is otherwise unavailable or unable to seaseChief Information Security Officer
(including by reason of injury or illness) for arjmel in excess of thirty (30) days. The Operating
Committee shall report any action taken pursua@dction 6.2(b)(i) to the SEC.

(i) The Plan Processor, subject to the oversight oOfherating
Committee, shall ensure that the Chief Informagacurity Officer has appropriate resources to
fulfill the obligations of the Chief Information Serity Officer set forth in SEC Rule 613 and in
this Agreement, including providing appropriatep@sses to questions posed by the Participants
and the SEC.

(i) Inrespect of all duties and responsibilities & @hief Information
Security Officer in such capacity (including thes forth in this Agreement), the Chief
Information Security Officer shall be directly ressible and directly report to the Operating
Committee, notwithstanding that he or she is engaldyy the Plan Processor.

(iv)  The compensation (including base salary and barfuse Chief
Information Security Officer shall be payable bg fdlan Processor, but subject to review and
approval by the Operating Committee, and the Opgr&ommittee shall render the Chief
Information Security Officer’'s annual performanesgiew.
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(v) Consistent with Appendices C and D, the Chief Imfation
Security Officer shall be responsible for creatamgl enforcing appropriate policies, procedures,
and control structures to monitor and address skxtarity issues for the Plan Processor and the
Central Repository including:

(A) data security, including the standards set fortAppendix
D, Data Security;

(B)  connectivity and data transfer, including the stadd set
forth in Appendix D, Connectivity and Data Transfer

(C) data encryption, including the standards set forth
Appendix D, Data Encryption;

(D) data storage and environment, including the stalsdset
forth in Appendix D, Data Storage and Environment;

(E) data access and breach management, includingaiingestls
set forth in Appendix D, Data Access, and ApperiadjBreach
Management;

(F) Pl data requirements, including the standard$ostt in
Appendix D, PIl Data Requirements;

(G) industry standards, including the standards sét far
Appendix D, Industry Standards; and

(H) penetration test reviews, which shall occur attleasry
year or earlier, or at the request of the Operafiogimittee, set forth in
Appendix D, Data Storage and Environment.

(vi)  Atregular intervals, to the extent that such infation is available
to the Company, the Chief Information Security &dfi shall report to the Operating Committee
the activities of the Financial Services Informat®haring and Analysis Center (*ES-ISAC”) or
other comparable body.

Section 6.3. Data Recording and Reporting by Participants This Section 6.3 shall
become effective on the first anniversary of thieéifve Date and shall remain effective thereafter
until modified or amended in accordance with thevgions of this Agreement and applicable
law.

(@) Format. As contemplated in Appendix D, Data Tyaed Sources, each
Participant shall report Participant Data to thetCd Repository for consolidation and storage in
a format or formats specified by the Plan Procesguproved by the Operating Committee and
compliant with SEC Rule 613.
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(b) Timing of Recording and Reporting.

0] As further described in Appendix D, Reporting annkiage
Requirements, each Participant shall record PpatitiData contemporaneously with the
applicable Reportable Event.

(i) Each Participant shall report Participant DatehtoCentral
Repository by 8:00 a.m. Eastern Time on the Tradiayg following the day the Participant
records such Participant Data. A Participant malyntarily report Participant Data prior to the
8:00 a.m. Eastern Time deadline.

(© Applicable Securities.

0] Each Participant that is a national securities arge shall report
Participant Data for each NMS Security registeneliisted for trading on such exchange or
admitted to unlisted trading privileges on suchhexwe.

(i) Each Participant that is a national securities@asion shall report
Participant Data for each Eligible Security for afntransaction reports are required to be
submitted to such association.

(d) Participant Data. Subject to Section 6.3(c), appendix D, Reporting and
Linkage Requirements, each Participant shall reaattelectronically report to the Central
Repository the following details for each order aagh Reportable Event, as applicable
(“Participant Data”):

0] for original receipt or origination of an order:
(A)  Firm Designated ID($)for each Customer;
(B) CAT-Order-ID;

(C) SRO-Assigned Market Participant Identifief the Industry
Member receiving or originating the order;

(D) date of order receipt or origination;

(E) time of order receipt or origination (using timesfzs
pursuant to Section 6.8);

(F)  Material Terms of the Order; and

(G) other information as may be determined by the Qpeya
Committee;

2 The Exemptive Request Letter requested an exemfiten the requirement to report Customer-ID urBie€ Rule
613(c)(7), in order to permit the reporting of Fibesignated ID.

® The Exemptive Request Letter requested an exemfiten the requirement to provide the CAT-Repott2rin
order to permit the reporting of SRO-Assigned MaRarticipant Identifiers.
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information:

(i) for the routing of an order:
(A) CAT-Order-ID;
(B) date on which the order is routed;

(C) time at which the order is routed (using timestapyorsuant
to Section 6.8);

(D) SRO-Assigned Market Participant Identifier of tinelustry
Member or Participant routing the order;

(E) SRO-Assigned Market Participant Identifier of tinelustry
Member or Participant to which the order is beiogted,;

(F) ifrouted internally at the Industry Member, themdty and
nature of the department or desk to which the oslssuted;

(G) Material Terms of the Order; and

(H) other information as may be determined by the Qpeya
Committee;

(i) for the receipt of an order that has been routezfdllowing

(A)  CAT-Order-ID;
(B) date on which the order is received;

(C) time at which the order is received (using timegam
pursuant to Section 6.8);

(D) SRO-Assigned Market Participant Identifier of tihheustry
Member or Participant receiving the order;

(E) SRO-Assigned Market Participant Identifier of tihheustry
Member or Participant routing the order;

(F)  Material Terms of the Order; and

(G) other information as may be determined by the Qpeya
Committee;

(iv)  if the order is modified or cancelled:

(A) CAT-Order-1D,
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(B) date the modification or cancellation is received o

originated;

(C) time at which the modification or cancellationeéseived or

originated (using timestamps pursuant to Secti8ijy 6.

(D)  price and remaining size of the order, if modified,;

(E) other changes in the Material Terms of the Order, i

modified:;

(F)  whether the modification or cancellation instruntigas

given by the Customer or was initiated by the Indusliember or
Participant; and

(G) other information as may be determined by the Qpeya

Committee;

(v)

6.8);

if the order is executed, in whole or in part:
(A)  CAT-Order-ID,
(B) date of execution;

(C) time of execution (using timestamps pursuant tdiGec

(D) execution capacity (principal, agency or risklpsacipal);
(E) execution price and size;

(F)  SRO-Assigned Market Participant Identifier of the

Participant or Industry Member executing the order;

(G) whether the execution was reported pursuant tdfaotive

transaction reporting plan or the Plan for RepgrohConsolidated
Options Last Sale Reports and Quotation Informatoml

(vi)

other information or additional events as may kemeined by the

Operating Committee or otherwise prescribed in Apipe D, Reporting and Linkage

Requirements.

(€)

Means of Transmission. As contemplated in Appeiirach Participant

may utilize such methods as may be provided bytae Processor and approved by the Operating
Committee to transmit Participant Data to the CadrRepository.

Section 6.4. Data Reporting and Recording by Industry Members The
requirements for Industry Members under this Sedsid shall become effective on the second
anniversary of the Effective Date in the case duktry Members other than Small Industry

-47 -



Members, or the third anniversary of the EffeciDege in the case of Small Industry Members,
and shall remain effective thereafter until modife amended in accordance with the provisions
of this Agreement and applicable law.

€)) Format. As contemplated in Appendix D, Data Tyaed Sources, each
Participant shall, through its Compliance Ruleuiegjits Industry Members to report Industry
Member Data to the Central Repository for consaditsieand storage in a format or formats
specified by the Plan Processor, approved by trexdlipg Committee and compliant with SEC
Rule 613.

(b) Timing of Recording and Reporting.

0] As further described in Appendix D, Reporting annkiage
Requirements, each Participant shall, through as@liance Rule, require its Industry Members
to record Recorded Industry Member Data contempanasly with the applicable Reportable
Event.

(i) Consistent with Appendix D, Reporting and LinkagsgRirements,
each Patrticipant shall, through its Compliance Rudgquire its Industry Members to report: (A)
Recorded Industry Member Data to the Central Réggsby 8:00 a.m. Eastern Time on the
Trading Day following the day the Industry Membecaords such Recorded Industry Member
Data; and (B) Received Industry Member Data toGkatral Repository by 8:00 a.m. Eastern
Time on the Trading Day following the day the IndlydMember receives such Received Industry
Member Data. Each Participant shall, through asn@liance Rule, permit its Industry Members
to voluntarily report Industry Member Data priortte applicable 8:00 a.m. Eastern Time
deadline.

(© Applicable Securities.

0] Each Participant that is a national securities argle shall, through
its Compliance Rule, require its Industry Membersgport Industry Member Data for each NMS
Security registered or listed for trading on sueth@nge or admitted to unlisted trading privileges
on such exchange.

(i) Each Participant that is a national securities@asion shall,
through its Compliance Rule, require its Industrgrivbers to report Industry Member Data for
each Eligible Security for which transaction repate required to be submitted to such
association.

(d) Required Industry Member Data.

0] Subject to Section 6.4(c) and Section 6.4(d)(iithwespect to
Options Market Makers, and consistent with ApperidlpReporting and Linkage Requirements,
each Participant shall, through its Compliance Rudquire its Industry Members to record and
electronically report to the Central Repository éach order and each Reportable Event the
information referred to in Section 6.3(d), as amgdble (“Recorded Industry Member Data”).
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(i) Subject to Section 6.4(c) and Section 6.4(d)(iithwespect to
Options Market Makers, and consistent with ApperdlpReporting and Linkage Requirements,
each Participant shall, through its Compliance Rudquire its Industry Members to record and
report to the Central Repository the following agplicable (“Received Industry Member Data”
and collectively with the information referred to$ection 6.4(d)(i) “Industry Member Data”):

(A) ifthe order is executed, in whole or in part:

(2) An Allocation Report that includes th@m
Designated ID when agxecution is allocated (in
whole or in part);

(2) SRO-Assigned Market Participant Identifier loét
clearing broker or prime broker, if applicapdad

3 CAT-Order-ID of any contra-side order(s);
(B) ifthe trade is cancelled, a cancelled trade irtdigcand

(C) for original receipt or origination of an orderfonmation of
sufficient detail to identify the Customer.

(i)  With respect to the reporting obligations of aniGps Market
Maker with regard to its quotes in Listed OptioRgportable Events required pursuant to Section
6.3(d)(ii) and (iv) shall be reported to the CehiRapository by an Options Exchange in lieu of the
reporting of such information by the Options Mark&tker. Each Participant that is an Options
Exchange shall, through its Compliance Rule, rexjws Industry Members that are Options
Market Makers to report to the Options Exchangetithe at which a quote in a Listed Option is
sent to the Options Exchange (and, if applicabig,saubsequent quote modifications and/or
cancellation time when such modification or caratedh is originated by the Options Market
Maker). Such time information also shall be repdtio the Central Repository by the Options
Exchange in lieu of reporting by the Options Markiztker.

(iv)  Each Participant shall, through its Compliance Rrdquire its
Industry Members to record and report to the CéRepository other information or additional
events as may be prescribed in Appendix D, Repgpetimd Linkage Requirements.

(e) Means of Transmission. As contemplated in Appemjiata Types and
Sources, each Industry Member may utilize such austlas may be provided by the Plan
Processor and approved by the Operating Commdatgansmit Industry Member Data to the
Central Repository.
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Section 6.5. Central Repository.

€)) Collection of Data.

(1) The Central Repository, under the oversight ofRten Processor,
and consistent with Appendix D, Central Reposi®eguirements, shall receive, consolidate, and
retain all CAT Data.

(i) The Central Repository shall collect (from a SiRorsuant to an
NMS Plan) and retain on a current and continuirgjdyan a format compatible with the
Participant Data and Industry Member Data, all datduding the following (collectively, “SIP
Data”):

(A) information, including the size and quote condition
guotes including the National Best Bid and NatidBest Offer for each
NMS Security;

(B) Last Sale Reports and transaction reports reppresliant
to an effective transaction reporting plan filedlwthe SEC pursuant to, and
meeting the requirements of, SEC Rules 601 and 608;

(C) trading halts, LULD price bands, and LULD indicatpand
(D) summary data.

(b) Retention of Data.

0] Consistent with Appendix D, Data Retention Requeats, the
Central Repository shall retain the informationlecied pursuant to paragraphs (c)(7) and (e)(7)
of SEC Rule 613 in a convenient and usable starelaatronic data format that is directly
available and searchable electronically without m@nual intervention by the Plan Processor for
a period of not less than six (6) years. Such d&tn available to the Participant regulatory staff
and the SEC shall be linked.

(i) The Plan Processor shall implement and comply thighrecords
retention policy contemplated by Section 6.1(dgB such policy is reviewed and updated
periodically in accordance with Section 6.1(d)(i)).

(c) Access to the Central Repository

(1) Consistent with Appendix D, Data Access, the Pleot€ssor shall
provide Participants and the SEC access to the&@depository (including all systems operated
by the Central Repository), and access to and e AT Data stored in the Central
Repository, solely for the purpose of performingitlespective regulatory and oversight
responsibilities pursuant to the federal securlaess, rules and regulations or any contractual
obligations.
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(i) The Plan Processor shall create and maintain actethaccess to
CAT Data stored in the Central Repository thatudels the ability to run searchesd generate
reports. The method in which the CAT Data is starethe Central Repository shall allow the
ability to return results of queries that are cagmgh nature, including market reconstruction and
the status of order books at varying time intervals

(i)  The Plan Processor shall, at least annually asdcit earlier time
promptly following a request by the Operating Comted, certify to the Operating Committee that
only Participants and the SEC have access to theal&epository (other than access provided to
any Industry Member for the purpose of correctidglMata previously reported to the Central
Repository by such Industry Member).

(iv)  Appendix C, The Security and Confidentiality ofdniation
Reported to the Central Repository, and Appendi&ta Security, describes the security and
confidentiality of the CAT Data, including how assgo the Central Repository is controlled.

(d) Data Accuracy

(1) The Operating Committee shall set and periodicaiiyew a
maximum Error Rate for data reported to the Cefegdository. The initial maximum Error Rate
shall be set to 5%.

(i) Consistent with Appendix D, Reporting and LinkagegRirements
and Data Security, the Operating Committee shalptagolicies and procedures, including
standards, requiring CAT Data reported to the GéiRepository be timely, accurate, and
complete, and to ensure the integrity of such CAatafe.g., that such CAT Data has not been
altered and remains reliable). The Plan Processat be responsible for implementing such
policies and procedures.

(i)  Appendix D, Receipt of Data from Reporters, desgithe
mechanisms and protocols for Participant Data adddtry Member Data submission for all key
phases, including:

(A) file transmission and receipt validation;
(B) validation of CAT Data; and
(C) validation of linkages.

(e)  Appendix D, Receipt of Data from Reporters, alssctibes the
mechanisms and protocols for managing and handbngctions of CAT Data. The Plan
Processor shall require an audit trail for corr@c@AT Data in accordance with mechanisms and
protocols approved by the Operating Committee.

() Data Confidentiality

(1) The Plan Processor shall, without limiting the gations imposed
on Participants by this Agreement and in accordanttethe framework set forth in, Appendix D,
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Data Security, and Functionality of the CAT Systémresponsible for the security and
confidentiality of all CAT Data received and repamtto the Central Repository. Without limiting
the foregoing, the Plan Processor shall:

(A)  require all individuals who have access to the &ént
Repository (including the respective employees@mtsultants of the
Participants and the Plan Processor) to agre¢o (13e appropriate
safeguards to ensure the confidentiality of CATeD&tbred in the Central
Repository; and (2) not to use CAT Data storedvenCentral Repository
for purposes other than surveillance and regulati@ccordance with such
individual’'s employment duties; provided that atRgvant will be
permitted to use the CAT Data it reports to thet@iiRepository for
regulatory, surveillance, commercial or other pggmas permitted by
applicable law, rule, or regulation;

(B) require all individuals who have access to the G&ént
Repository (including the respective employees@ntsultants of the
Participants and the Plan Processor) to execueesapal “Safeguard of
Information Affidavit” in a form approved by the ®mting Committee
providing for personal liability for misuse of data

(C) develop and maintain a comprehensive informaticnu sy
program with a dedicated staff for the Central Refpoy, consistent with
Appendix D, Data Security, that employs state efdh technology, which
program will be regularly reviewed by the Chief Gaiance Officer and
Chief Information Security Officer;

(D) implement and maintain a mechanism to confirm the
identity of all individuals permitted to access tDAT Data stored in the
Central Repository and maintain a record of allanses where such CAT
Data was accessed; and

(E) implement and maintain appropriate policies regaydi
limitations on trading activities of its employessd independent
contractors involved with all CAT Data consistenthwSection 6.1(m).

(i) Each Participant shall adopt and enforce policres@ocedures
that:

(A) implement effective information barriers betweenlsu
Participant’s regulatory and non-regulatory stathwegard to access and
use of CAT Data stored in the Central Repository;

(B) permit only persons designated by Participantsateh
access to the CAT Data stored in the Central Repgsand
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(C) impose penalties for staff non-compliance with ahyts or
the Plan Processor’s policies or procedures wipeet to information
security.

(i)  Each Participant and the Commission, as applicabld| as
promptly as reasonably practicable, and in any ew&hin 24 hours, report to the Chief
Compliance Officer, in accordance with the guidapivided by the Operating Committee, any
instance of which such Participant becomes awar@®honcompliance with the policies and
procedures adopted by such Participant pursugétcton 6.5(e)(ii); or (B) a breach of the
security of the CAT.

(iv)  The Plan Processor shall:

(A) ensure data confidentiality and security during all
communications between CAT Reporters and the RlaceBsor, data
extractions, manipulation and transformation, lagdb and from the
Central Repository and data maintenance by ther@drépository;

(B) require the establishment of secure controls fta dztrieval
and query reports by Participant regulatory staff the Commission; and

(C) otherwise provide appropriate database securitthior
Central Repository.

(v) The Company shall endeavor to join the FS-ISAC @rdparable
bodies as the Operating Committee may determine.

Section 6.6. Reqgular Written Assessment

@ Requirement.

(1) At least every two (2) years, or more frequentlgamnection with
any review of the Plan Processor’s performance ikt Agreement pursuant to Section 6.1(m),
the Participants shall provide the SEC with a wntassessment of the operation of the CAT that
meets the requirements of SEC Rule 613, Appendind,this Agreement.

(i) The Chief Compliance Officer shall oversee the sssent
contemplated by Section 6.6(a)(i) and shall provigeParticipants a reasonable time to review
and comment upon such assessment prior to its sglanito the SEC. In no case shall the written
assessment be changed or amended in responsertoreeat by a Participant; rather, any
comment by a Participant shall be provided to tB€ &t the same time as the written assessment.

(b) Contents of Written Assessment. The written assessrequired by this
Section 6.6 shall include:

0] an evaluation of the performance of the CAT, ingigdhe items
specified in SEC Rule 613(b)(6)(i) and other perfance metrics identified by the Chief
Compliance Officer, and a description of such nastri
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(i) a detailed plan, based on the evaluation condymteztiant to
Section 6.6(b)(i), for any potential improvemenighe performance of the CAT with respect to
the items specified in SEC Rule 613(b)(6)(ii) amg ather items identified and described by the
Chief Compliance Officer;

(i)  an estimate of the costs associated with any patemiprovements
to the performance of the CAT, including an assesgraf the potential impact on competition,
efficiency, and capital formation; and

(iv)  an estimated implementation timeline for any po&nt
improvements to the performance of the CAT, if agztile.

Section 6.7. Implementation.

(@) Unless otherwise ordered by the SEC:

0] within two (2) months after the Effective Date, ®articipants shall
jointly select the winning Shortlisted Bid and fPlan Processor pursuant to the process set forth in
Article V. Following the selection of the Initi&gllan Processor, the Participants shall file with th
Commission a statement identifying the Plan Prawemsd including the information required by
SEC Rule 608;

(i) within four (4) months after the Effective Datechd&articipant
shall, and through its Compliance Rule shall regjiis Industry Members to, synchronize its or
their Business Clocks as required by Section 6dBcantify to the Chief Compliance Officer (in
the case of Participants) or the applicable Paditi (in the case of Industry Members) that such
Participant has met this requirement;

(i) within one (1) year after the Effective Date, e&@mticipant shall
report to the Central Repository Participant Data;

(iv)  within fourteen (14) months after the Effective Batach
Participant shall implement a new or enhanced dlamee system(s) in accordance with Section
6.10;

(v) within two (2) years after the Effective Date, eddrticipant shall,
through its Compliance Rule, require its Industrgrivbers (other than Small Industry Members)
to report to the Central Repository Industry Membata; and

(vi)  within three (3) years after the Effective DategleRarticipant shall,
through its Compliance Rule, require its Small Istdyt Members to report to the Central
Repository Industry Member Data.

(b) The Chief Compliance Officer shall appropriatelycdment objective
milestones to assess progress toward the impletrentd this Agreement.

(c) Industry Members and Participants shall be requwmezhrticipate in testing
with the Central Repository on a schedule to berdghed by the Operating Committee.
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(d) Appendix C, A Plan to Eliminate Existing Rules éybktems (SEC Rule
613(a)(1)(ix)), and Appendix D, Data Types and $esr set forth additional implementation
details concerning the elimination of rules andeyss.

Section 6.8. Timestamps and Synchronization of Business Clocks

(@) Each Participant shall:

0] other than such Business Clocks used solely foruda@rder
Events, synchronize its Business Clocks at a mimrntmwithin 50 milliseconds of the time
maintained by the National Institute of Standanad &echnology, consistent with industry
standards;

(i) other than such Business Clocks used solely foruda@rder
Events, through its Compliance Rule, require ittustry Members to:

(A)  synchronize their respective Business Clocks aingnmam
to within fifty (50) milliseconds of the time maaihed by the National
Institute of Standards and Technology, and mairdaagh a
synchronization;

(B) certify periodically (according to a schedule todedined by
the Operating Committee) that their Business Clookst the requirements
of the Compliance Rule;

(C) and report to the Plan Processor and the Particgran
violation of the Compliance Rule pursuant to thesholds set by the
Operating Committee; and

(i) synchronize its Business Clocks and, through im@l@ance Rule,
require its Industry Members to synchronize theisiBess Clocks used solely for Manual Order
Events at a minimum to within one second of theetmmaintained by the National Institute of
Standards and Technology (“NIST”), consistent wiithustry standards, and maintain such
synchronization. Each Participant shall requsdntdustry Members to certify periodically
(according to a schedule defined by the Operatimgp@ittee) that their Business Clocks used
solely for Manual Order Events meet the requiremehthe Compliance Rule. The Compliance
Rule of a Participant shall require its Industryrivteers using Business Clocks solely for Manual
Order Events to report to the Plan Processor aslgtion of the Compliance Rule pursuant to the
thresholds set by the Operating Committee.

(b) Each Participant shall, and through its CompliaRaé shall require its
Industry Members to, report information required3&C Rule 613 and this Agreement to the
Central Repository in millisecondsTo the extent that any Participant utilizes titag®s in
increments finer than the minimum required in thggeement, such Participant shall utilize such

* The Exemptive Request Letter requested an exemfston the requirement to report information to @entral
Repository in milliseconds for Manual Order Evenit$ie approach proposed in the Exemptive Requetriweould,
instead, permit the reporting of such order evesisg time stamps at the granularity of one seaorktter.
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finer increment when reporting CAT Data to the CalnRepository so that all Reportable Events
reported to the Central Repository can be adequségjuenced. Each Participant shall, through
its Compliance Rule: (i) require that, to the extdat its Industry Members utilize timestamps in
increments finer than the minimum required in thggeement, such Industry Members shall
utilize such finer increment when reporting CAT ®&&b the Central Repository; and (ii) provide
that a pattern or practice of reporting eventsidatsf the required clock synchronization time
period without reasonable justification or excepéibcircumstances may be considered a violation
of SEC Rule 613 and the CAT NMS Plan. Notwithstagdhe preceding sentences, each
Participant and Industry Member shall be permittececord and report Manual Order Events to
the Central Repository in increments up to anduiticlg one second, provided that Participants
and Industry Members shall be required to recoddraport the time when a Manual Order Event
has been captured electronically in an order hagdind execution system of such Participant or
Industry Member (“Electronic Capture Time”) in nskconds.

(c) In conjunction with Participants’ and other appiafe Industry Member
advisory groups, the Chief Compliance Officer shalhually evaluate and make a
recommendation to the Operating Committee as tdhvenéndustry standards have evolved such
that: (i) the synchronization standard in Sectid@{& should be shortened; or (ii) the required
time stamp in Section 6.8(b) should be in fineremsents.

Section 6.9. Technical Specifications

@) Publication. The Plan Processor shall publishnieeth specifications that
are at a minimum consistent with Appendices C andrid updates thereto as needed, providing
detailed instructions regarding the submission&T @®ata by Participants and Industry Members
to the Plan Processor for entry into the Centrgdd?eory (collectively, the “Technical
Specifications”). The Technical Specificationslsha made available on a publicly available
web site to be developed and maintained by the Plaocessor. The initial Technical
Specifications and any Material Amendments thesatdl be provided to the Operating
Committee for approval by Supermajority Vote.

(b) Content. The Technical Specifications shall ineladdetailed description
of the following:

0] the specifications for the layout of files and netsosubmitted to the
Central Repository;

(i) the process for the release of new data formaifsgmn changes;

(i)  the process for industry testing for any changegata format
specifications;

(iv)  the procedures for obtaining feedback about anthgtibg
corrections to information submitted to the CenRapository;

(V) each data element, including permitted valuesnintgpe of report
submitted to the Central Repository;
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(vi)  any error messages generated by the Plan Progeskercourse of
validating the data;

(vii)  the process for file submissions (and re-submissioncorrected
files);

(viii)  the storage and access requirements for all filbmgted,;
(ix)  metadata requirements for all files submitted ®@@AT System;
x) any required secure network connectivity;

(xi)  data security standards, which shall, at a minimi@#&phsatisfy all
applicable regulations regarding database secumitiyding provisions of Regulation Systems
Compliance and Integrity under the Exchange Ace@/SCI1"); (B) to the extent not otherwise
provided for under this Agreement (including Appen@ hereto), set forth such provisions as
may be necessary or appropriate to comply with 8@ 613(e)(4); and (C) comply with
industry best practices; and

(xii)  any other items reasonably deemed appropriateeoi ldm
Processor and approved by the Operating Committee.

(c) Amendments. Amendments to the Technical Spedificatmay be made
only in accordance with this Section 6.9(c). Forgmses of this Section 6.9(c), an amendment to
the Technical Specifications shall be deemed “nadtéf it would require a Participant or an
Industry Member to engage in significant changdbleaoding necessary to submit information to
the Central Repository pursuant to this Agreemeiittibis required to safeguard the security or
confidentiality of the CAT Data (“Material Amendmi&n

0] Except for Material Amendments to the TechnicalcHjations,
the Plan Processor shall have the sole discrasiamend and publish interpretations regarding the
Technical Specifications as needed in furtheramdkeopurposes and requirements of this
Agreement. All non-Material Amendments made toTkehnical Specifications and all
published interpretations shall be provided to@perating Committee in writing at least ten (10)
days before being published. Such non-Material Agngents and published interpretations shall
be deemed approved ten (10) days following promisicthe Operating Committee unless two (2)
unaffiliated Participants call for a vote to bedalon the proposed amendment or interpretation. If
an amendment or interpretation is called out fovte by two or more unaffiliated Participants, the
proposed amendment must be approved by Majorite @bthe Operating Committee. Once a
non-Material amendment has been approved, or deap@dved, by the Operating Committee,
the Plan Processor shall be responsible for detémmthe specific changes to the Central
Repository and providing technical documentatiothoke changes, including an implementation
timeline.

(i) The Operating Committee, by Supermajority Vote]lsk@prove
any Material Amendments to the Technical Speciforest
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(i)  The Operating Committee, by Supermajority Vote, ramend the
Technical Specifications on its own motion.

Section 6.10. Surveillance

(@  Surveillance Systems. Using the tools providedrigkppendix D,
Functionality of the CAT System, each Participdrdlsdevelop and implement a surveillance
system, or enhance existing surveillance systemasonably designed to make use of the
consolidated information contained in the Centrap&sitory. Unless otherwise ordered by the
SEC, within fourteen (14) months after the Effeetiyate, each Participant shall initially
implement a new or enhanced surveillance systeas(s2quired by SEC Rule 613 and the
preceding sentence.

(b) Coordinated Surveillance. Participants may, betrent required to,
coordinate or share surveillance efforts throughuse of regulatory services agreements and
agreements adopted pursuant to SEC Rule 17d-2.

(c) Use of CAT Data by Reqgulators.

(1) Consistent with Appendix D, Functionality of the T&ystem, the
Plan Processor shall provide Participants and E@ Bith access to all CAT Data stored in the
Central Repository. Regulators will have accegataessed CAT Data through two different
methods; an online targeted query tool, and usgnatbdirect queries and bulk extracts.

(A)  The online targeted query tool will provide autlzed users
with the ability to retrieve CAT Data via an onligaery screen that
includes the ability to choose from a variety ofolefined selection
criteria. Targeted queries must include date(djartime range(s), as well
as one or more of a variety of fields.

(B) The user-defined direct queries and bulk extradis w
provide authorized users with the ability to reteae€CAT Data via a query
tool or language that allows users to query alllalske attributes and data
sources.

(i) Extraction of CAT Data shall be consistent withgkmission
rights granted by the Plan Processor. All CAT Datarned shall be encrypted, and PIl data shall
be masked unless users have permission to vie@AfieData that has been requested.

(i)  The Plan Processor shall implement an automatetianesm to
monitor direct query usage. Such monitoring simelude automated alerts to notify the Plan
Processor of potential issues with bottleneckscoessively long queues for queries or CAT Data
extractions. The Plan Processor shall providédperating Committee or its designee(s) details
as to how the monitoring will be accomplished amel metrics that will be used to trigger alerts.

(iv)  The Plan Processor shall reasonably assist regylstiaff
(including those of Participants) with creating ges.
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(v) Without limiting the manner in which regulatory ftancluding
those of Participants) may submit queries, the Placessor shall submit queries on behalf of a
regulatory staff (including those of Participaras)reasonably requested.

(vi)  The Plan Processor shall staff a CAT help deskeasribed in
Appendix D, CAT Help Desk, to provide technical exse to assist regulatory staff (including
those of Participants) with questions about thdexttrand structure of the CAT Data.

Section 6.11. Debt Securities and Primary Market Transactions Unless otherwise
ordered by the Commission, within six (6) montheiathe Effective Date, the Participants shall
jointly provide to the SEC a document outlining htihe Participants could incorporate into the
CAT information with respect to equity securitiésit are not NMS Securities, including Primary
Market Transactions in securities that are not NB&Surities and in debt securities, which
document shall include details for each order aeddRable Event that may be required to be
provided, which market participants may be requtcegrovide the data, the implementation
timeline, and a cost estimate.

Section 6.12. Information Security Program. The Plan Processor shall develop and
maintain a comprehensive information security paogfor the Central Repository, to be
approved and reviewed at least annually by the &imgy Committee, and which contains at a
minimum the specific requirements detailed in ApprD, Data Security.

ARTICLE VII

CAPITAL ACCOUNTS

Section 7.1. Capital Accounts.

(@) A separate capital account (“Capital Account”) sbalestablished and
maintained by the Company for each Participantgoedance with § 704(b) of the Code and
Treasury Regulation 8 1.704-1 (b)(2)(iv). Theralshe credited to each Participant’s Capital
Account the capital contributions (at fair markatue in the case of contributed property) made by
such Participant (which shall be deemed to be ferthe initial Participants), and allocations of
Company profits and gain (or items thereof) to daahicipant pursuant to Article VIl (excluding
those allocated in Section 8.3). Each Particiga@tpital Account shall be decreased by the
amount of distributions (at fair market value ie ttase of property distributed in kind) to such
Participant, and allocations of Company lossesith $articipant pursuant to Article VIl
(including expenditures which can neither be cdipigd nor deducted for tax purposes,
organization and syndication expenses not subjemtortization and loss on sale or disposition
of Company property, whether or not disallowed ur§fe267 or 707 of the Code). Capital
Accounts shall not be adjusted to reflect a Pgaict’s share of liabilities under 8 752 of the Code

(b) If, following the date hereof, money or propertantributed to the
Company in other than a de minimis amount in exghdor an equity interest in the Company
(which shall not include the Participation Fee pgaych new Participant pursuant to Section 3.3,
which is not treated as a contribution to capita)noney or property is distributed to a Partioipa
in exchange for an interest in the Company buttbmpany is not liquidated, the Capital
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Accounts of the Participants shall be adjusteddbasehe fair market value of Company property
at the time of such contribution or distributiordahe unrealized income, gain, loss, or deduction
inherent in the Company property which has notipresty been reflected in the Capital Accounts
shall be allocated among the Participants as iethad been a taxable disposition of the Company
property at its fair market value on such datee Tir market value of contributed, distributed, or
revalued property shall be approved by the Opeg&immmittee or, if there is no such agreement,
by an appraisal by an independent third party tedodirm selected by the Operating Committee
by Majority Vote.

(© The foregoing provisions and the other provisiohthis Agreement
relating to the maintenance of Capital Accountsistended to comply with Treasury Regulation
8 1.704-1(b) promulgated under § 704(b) of the Cadd shall be interpreted and applied in a
manner consistent with such Regulations.

Section 7.2. Interest. Except as otherwise provided herein, no Partntishall be
entitled to receive interest on amounts in its @a@iccount.

ARTICLE VIII

ALLOCATIONS OF INCOME AND LOSS; DISTRIBUTIONS

Section 8.1. Periodic Allocations. As of the end of each calendar quarter or sticéro
period selected by the Operating Committee, theradit or net loss of the Company (and each
item of income, gain, loss, deduction, and credliféderal income tax purposes) for the period
shall be determined, and in the event the bookevaliany Company property is adjusted pursuant
to Treasury Regulation § 1.704-1(b)(2)(iv)(f), peofit, net losses and items thereof shall be
determined as provided in Treasury Regulation 84:-1(b)(2)(iv)(g). Except as provided in
Section 8.2, such net profit or net loss (and é&ch of income, gain, loss, deduction, and credit)
shall be allocated equally among the Participants.

Section 8.2. Special Allocations Notwithstanding Section 8.1, this Agreement idbal
deemed to contain, and the allocations of net paoid net loss as set forth in Section 8.1 shall be
subject to, each of the following: (a) a “qualifistome offset” as described in Treasury
Regulation § 1.704-1(b)(2)(ii)(d); (b) a “partnesiminimum gain chargeback” as described in
Treasury Regulation 8 1.704-2(f); and (c) a “partmen-recourse debt minimum gain
chargeback” as described in Treasury Regulatiorr@41t2(i)(4). The Participants intend that the
allocations required to be made pursuant to Se&ibmand this Section 8.2 shall satisfy the
requirements of § 704(b) of the Code and the TmgaRagulations promulgated thereunder.
Without the consent of the Participants, the Opregaommittee shall have the power to interpret
and amend the provisions of Section 8.1 and thiti&@e8.2 in the manner necessary to ensure
such compliance; provided that such amendmentsrabiathange the amounts distributable to a
Participant pursuant to this Agreement.

Section 8.3. Allocations Pursuant to 8 704(c) of the Code In accordance with
8 704(c) of the Code and the Treasury Regulatioosplgated thereunder, income, gain, loss,
and deduction with respect to any property contaduo the capital of the Company shall, solely
for tax purposes, be allocated among the Partitspemas to take account of any variation
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between the adjusted basis of such property t&€tmpany for federal income tax purposes and
its initial fair market value. In the event thedBovalue of any Company property is adjusted
pursuant to Treasury Regulation § 1.704-1 (b)(Xfjivallocations of income, gain, loss, and
deduction with respect to such asset shall takewst®f any variation between the adjusted basis
of such asset for federal income tax purposestaratijusted book value in the same manner as
under 8§ 704(c) of the Code and the Treasury Ragakpromulgated thereunder. Such
allocations shall be made by the Operating Commii@ng the “traditional method” set forth in
Treasury Regulation § 1.704-3(b). Allocations piars to this Section 8.3 are solely for purposes
of federal, state, and local taxes and shall rfecgfor in any way be taken into account in
computing, any Participant’s share of distributipossuant to any provision of this Agreement.

Section 8.4. Changes in Participants’ Interests If during any fiscal period of the
Company there is a change in any Participant’s Gampnterest as a result of the admission or
withdrawal of one or more Patrticipants, the nefiproet loss or any other item allocable to the
Participants under this Article VIl for the perigtiall be allocated among the Participants so as to
reflect their varying interests in the Company dgrihe period. In the event that the change in the
Company Interests of the Participants results fileenadmission or withdrawal of a Participant,
the allocation of net profit, net loss, or any otitem allocable among the Participants under this
Article VIl shall be made on the basis of an imeclosing of the Company’s books as of each
date on which a Participant is admitted to or widlwes from the Company; provided that the
Company may use interim closings of the books aketnd of the month preceding and the
month of the admission or withdrawal, and prorateitems for the month of withdrawal on a
daily basis, unless the Operating Committee detesihat such an allocation would be
materially unfair to any Participant. In the evérdt the change in the Company Interests of the
Participants results from a Transfer of all or poytion of a Company Interest by a Participant, the
net profit, net loss, or any other items allocateong the Participants under this Article VIII dhal
be determined on a daily, monthly, or other bassjetermined by the Operating Committee
using any permissible method under § 706 of theeGoul the Treasury Regulations promulgated
thereunder.

Section 8.5. Distributions.

(&)  Subject to Section 10.2, cash and property of th@g@any shall not be
distributed to the Participants unless the Opegaliommittee approves by Supermajority Vote
(subject to § 18-607 of the Delaware Act) a disttidn after fully considering the reason that such
distribution must or should be made to the Pardicip, including the circumstances contemplated
under Section 8.3, Section 8.6, and Section 9@8th& extent a distribution is made, all
Participants shall participate equally in any sdidtribution except as otherwise provided in
Section 10.2.

(b) No Participant shall have the right to require drsgribution of any assets
of the Company in kind. If any assets of the Conypare distributed in kind, such assets shall be
distributed on the basis of their fair market vahee of any liabilities as reasonably determined by
the Operating Committee. Any Participant entitie@ny interest in such assets shall, unless
otherwise determined by the Operating Committezeive separate assets of the Company and
not an interest as a tenant-in-common with oth&id@ants so entitled in any asset being
distributed.
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Section 8.6. Tax Status

(@)  The Operating Committee by Supermajority Vote, withthe consent of
any Participant, may cause the Company to: (i) naekelection to be treated as a corporation for
U.S. federal income tax purposes by filing FormB8&h the Internal Revenue Service; or (ii) be
treated a “trade association” as described in §§0) of the Code.

(b) If the Company so elects to be taxed as a corporatiis treated as a “trade
association” as described in 8 501(c)(6) of the&; atcshall continue to maintain Capital Accounts
in the manner provided in this Agreement, constsieti provisions of § 704 of the Code, to
determine the economic rights of the Participantdeu this Agreement, notwithstanding that it is
not taxed as a partnership for U.S. federal inctargurposes, as interpreted by the Operating
Committee and the Company’s counsel in a mannereserve the economic rights and
obligations of the Participants under this Agreeme$ections 8.2, 8.3 and 9.5 shall not be
applicable with respect to any period during wita Company is treated as a corporation for U.S.
federal income tax purposes; provided, howevehafCompany is initially treated as a
partnership for U.S. federal income tax purpose&stas made allocations under Section 8.2, it
shall adjust the Capital Accounts to reflect theoant the Capital Accounts would have been had
all allocations been made pursuant to Section 8.1.

ARTICLE IX

RECORDS AND ACCOUNTING; REPORTS

Section 9.1. Books and Records The Company shall maintain complete and accurate
books and records of the Company in accordanceS#th Rule 17a-1, which shall be maintained
and be available, in addition to any documentsiafotmation required to be furnished to the
Participants under the Act, at the office of tharPProcessor and/or such other location(s) as may
be designated by the Company for examination apglicg by any Participant or its duly
authorized representative, at such Participandsaoreable request and at its expense during
ordinary business hours for any purpose reasomal@ted to such Participant’s involvement with
the CAT NMS Plan, including for compliance and otreggulatory purposes, and in compliance
with such other conditions as may be reasonab@béshed by the Operating Committee. For the
avoidance of doubt, all CAT Data and other boolks r@&eords of the Company shall be the
property of the Company, rather than the Plan Rsmre and, to the extent in the possession or
control of the Plan Processor, shall be made auailay the Plan Processor to the Commission
upon reasonable request. Except as providedsrSection 9.1 or required by non-waivable
provisions of applicable law, no Participant skal/e any right to examine or copy any of the
books and records of the Company.

Section 9.2. Accounting.

(@) Except as provided in Section 9.2(b) and Secti@nthe Operating
Committee shall maintain a system of accountingldished and administered in accordance with
GAARP (or other standard if determined appropriaténe Operating Committee), and all financial
statements or information that may be supplieth¢oRarticipants shall be prepared in accordance
with GAAP (except that unaudited statements stabubject to year-end adjustments and need
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not include footnotes) (or other standard if detaad appropriate by the Operating Committee).
To the extent the Operating Committee determinadvtsable, the Company shall prepare and
provide to each Participant (1) within 30 daysafie end of each calendar month, an unaudited
balance sheet, income statement, statement oflcaghand statement of changes in each
Participant’s Capital Account for, or as of the @fidx) such month and (y) the portion of the then
current Fiscal Year ending at the end of such manth(2) as soon as practicable after the end of
each Fiscal Year, an audited balance sheet, instaiement, statement of cash flows and
statement of changes in each Participant's Capdebunt for, or as of the end of, such year. The
Fiscal Year shall be the calendar year unless wiberdetermined by the Operating Committee.

(b)  Assets received by the Company as capital contabsitshall be recorded
at their fair market values, and the Capital Acdaurintained for each Participant shall comply
with Treasury Regulations § 1.704-1 (b)(2)(iv) prdgated under § 704(b) of the Code. In the
event fair market values for certain assets ofzbmpany are not determined by appraisals, the
fair market value for such assets shall be readp@goeed to among the Participants as if in
arm’s-length negotiations.

(c) All matters concerning accounting procedures db@llietermined by the
Operating Committee.

Section 9.3. Tax Returns. The Operating Committee shall cause federak sta
provincial, and local income tax returns for then@uany to be prepared and timely filed with the
appropriate authorities. If the Company is taxe@ @artnership, it shall arrange for the timely
delivery to the Participants of such informatiorisaeecessary for such Participants to prepare
their federal, state and local tax returns.

Section 9.4. Company Funds Pending use in the business of the Company or
distribution to the Participants, the funds of @@mpany shall be held and/or invested in
accordance with the then effective cash managearehinvestment policy adopted by the
Operating Committee.

Section 9.5. Tax Matters Partner.

(@ A Participant designated by the Operating Commitesd| serve as the
“Tax Matters Partner” of the Company for all pureggursuant to 88 6221-6231 of the Code. As
Tax Matters Partner, the Tax Matters Partner sfiafiurnish to each Participant affected by an
audit of the Company income tax returns a copyashenotice or other communication received
from the Internal Revenue Service or applicableesaathority (except such notices or
communications as are sent directly to the Pa#rdip (ii) keep such Participant informed of any
administrative or judicial proceeding, as requibgd8 6623(g) of the Code; (iii) allow each such
Participant an opportunity to participate in altswadministrative and judicial proceedings; and
(iv) advise and consult with each such Particiartio proposed adjustments to the federal or state
income tax returns of the Company.

(b)  The Tax Matters Partner, as such, shall not hazadithority to: (i) enter
into a settlement agreement with the Internal Rege®ervice that purports to bind any
Participant, without the written consent of suchtiegant; or (ii) enter into an agreement
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extending the period of limitations as contemplate8 6229(b)(1)(B) of the Code without the
prior approval of the Operating Committee.

(© The Company shall not be obligated to pay any ée@ther compensation
to the Tax Matters Partner in its capacity as shahmay pay compensation to the Tax Matters
Partner for services rendered to the Company iro#mgr capacity. However, the Company shall
reimburse the Tax Matters Partner for any andwhod-pocket costs and expenses (including
reasonable attorneys and other professional faesjred by it in its capacity as Tax Matters
Partner. The Company shall indemnify, defend awld the Tax Matters Partner harmless from
and against any loss, liability, damage, costxpegrse (including reasonable attorneys’ fees)
sustained or incurred as a result of any act asigrconcerning Company tax matters and within
the scope of such Participant’s responsibilitie3 as Matters Partner, so long as such act or
decision does not constitute gross negligence kfuivinisconduct.

Section 9.6. Confidentiality .

€)) For purposes of this Agreement, “Information” meariermation
disclosed by or on behalf of the Company or a Eigent (the “Disclosing Party”) to the Company
or any other Participant (the “Receiving Party”comnection with this Agreement or the CAT
System, but excludes any CAT Data or informatidreowise disclosed pursuant to the
requirements of SEC Rule 613. The Receiving Ragtges to maintain the Information in
confidence with the same degree of care it hodswtn confidential information (but in any event
not less than reasonable care). A Receiving Paaty only disclose Information to its
Representatives (as defined below) on a need-te+kasis, and only to those of such
Representatives whom shall have agreed to abideeayon-disclosure and non-use provisions in
this Section 9.6. Each Receiving Party that isi€tpant agrees that he, she or it shall nofoise
any purpose, other than in connection with the aipen of the Company, and the Company agrees
not to use for any purpose not expressly authotigetthie Disclosing Party, any Information. The
“Representatives” of a Person are such PersoniBadds and the respective directors, managers,
officers, employees, consultants, advisors andtag#rsuch Person and such Person’s Affiliates;
provided, however, that a Participant is not a Begntative of the Company. The obligations set
forth in this Section 9.6(a) shall survive indetighly (including after a Participant ceases to hold
any Company Interest) but shall not apply to: iy énformation that was already lawfully in the
Receiving Party’s possession and, to the knowleddglee Receiving Party, free from any
confidentiality obligation to the Disclosing Padythe time of receipt from the Disclosing Party;
(i) any Information that is, now or in the futuggyblic knowledge through no act or omission in
breach of this Agreement by the Receiving Pariy;any Information that was lawfully obtained
from a third party having, to the knowledge of Receiving Party, the right to disclose it free from
any obligation of confidentiality; or (iv) any Infimation that was independently developed by the
Receiving Party prior to disclosure to it pursulagteto and without recourse to or reliance upon
Information disclosed to it pursuant hereto ashdistaed by its written records or other competent
evidence. The obligations set forth in this Setfdb(a) shall not restrict: (x) disclosures that a
in the opinion of the Receiving Party after corstidtn with counsel; required to be made by
applicable laws and regulations, stock market charge requirements or the rules of any
self-regulatory organization having jurisdictiog) ¢isclosures required to be made pursuant to an
order, subpoena or legal process; or (z) disclestg@sonably necessary for the conduct of any
litigation or arbitral proceeding among the Papiits (and their respective Representatives)
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and/or the Company; provided that the ReceivingyPsrall, to the extent not prohibited by
applicable law, notify the Disclosing Party priormaking any disclosure permitted by the
foregoing clause (x) or clause (y), and, in theea#sa disclosure permitted by the foregoing clause
(y), shall consult with the Disclosing Party wiéhspect to such disclosure, and prior to making
such disclosure, to the extent not prohibited Iptiapble law, shall permit the Disclosing Party, at
such Disclosing Party’s cost and expense, to s@e@tactive order or similar relief protecting the
confidentiality of such Information.

(b)  The Company shall not, and shall cause its Reptathezs not to, disclose
any Information of a Participant to any other Raptant without the prior written approval of the
disclosing Participant.

(© A Participant shall be free, in its own discretitmshare Information of
such Participant to other Participants withoutdpproval of the Company.

ARTICLE X
DISSOLUTION AND TERMINATION
Section 10.1. Dissolution of Company The Company shall, subject to the SEC’s

approval, dissolve and its assets and businedsoghalbund up upon the occurrence of any of the
following events:

(@) unanimous written consent of the Participants $salve the Company;

(b)  an event that makes it unlawful or impossible fr Company business to
be continued,

(c) the termination of one or more Participants suett tiere is only one
remaining Participant; or

(d)  the entry of a decree of judicial dissolution un8ection 18-802 of the
Delaware Act.

Section 10.2. Liguidation and Distribution . Following the occurrence of an event
described in Section 10.1, the Operating Commghed! act as liquidating trustee and shall wind
up the affairs of the Company by: (a) selling gsets in an orderly manner (so as to avoid the loss
normally associated with forced sales); and (b)yapg and distributing the proceeds of such sale,
together with other funds held by the Companyfiis}, to the payment of all debts and liabilities
of the Company; (ii) second, to the establishmehé&ny reserves reasonably necessary to provide
for any contingent recourse liabilities and obligas; and (iii) third, to the Participants in
proportion to the balances in their positive Cdpgdacounts (after such Capital Accounts have
been adjusted for all items of income, gain, degdacloss and items thereof in accordance with
Article VIl through the date of the such distrilmrt) at the date of such distribution.

Section 10.3. Termination. Each of the Participants shall be furnished wigtatement
prepared by the Company’s independent accountahish shall set forth the assets and liabilities
of the Company as of the date of the final distidouof the Company’s assets under Section 10.2
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and the net profit or net loss for the fiscal péremding on such date. Upon compliance with the
distribution plan set forth in Section 10.2, thetiegpants shall cease to be such, and the
liquidating trustee shall execute, acknowledge,@nde to be filed a certificate of cancellation of
the Company. Upon completion of the dissolutiomding up, liquidation and distribution of the
liquidation proceeds, the Company shall terminate.

ARTICLE Xl

FUNDING OF THE COMPANY

Section 11.1. Funding Authority .

(@  On an annual basis the Operating Committee shptbap an operating
budget for the Company. The budget shall inclingeprojected costs of the Company, including
the costs of developing and operating the CAT Hierupcoming year, and the sources of all
revenues to cover such costs, as well as the fgrafiany reserve that the Operating Committee
reasonably deems appropriate for prudent operafitime Company.

(b) Subject to Section 11.2, the Operating Committed| lave discretion to
establish funding for the Company, including: @jablishing fees that the Participants shall pay;
and (ii) establishing fees for Industry Memberg steall be implemented by Participants. The
Participants shall file with the SEC under Secti®b) of the Exchange Act any such fees on
Industry Members that the Operating Committee apgspand such fees shall be labeled as
“Consolidated Audit Trail Funding Fees.”

(c) To fund the development and implementation of tAd Ghe Company
shall time the imposition and collection of all $e@n Participants and Industry Members in a
manner reasonably related to the timing when th@amy expects to incur such development
and implementation costs. In determining fees amiépants and Industry Members the
Operating Committee shall take into account feestscand expenses (including legal and
consulting fees and expenses) incurred by thediaatits on behalf of the Company prior to the
Effective Date in connection with the creation amglementation of the CAT, and such fees,
costs and expenses shall be fairly and reasonbbhgd among the Participants and Industry
Members.

(d) Consistent with this Article XI, the Operating Cotitbee shall adopt
policies, procedures, and practices regarding tiigét and budgeting process, assignment of
tiers, resolution of disputes, billing and collectiof fees, and other related matters. For the
avoidance of doubt, as part of its regular reviédees for the CAT, the Operating Committee
shall have the right to change the tier assigneshyoparticular Person pursuant to this Article XI.
Any such changes will be effective upon reasonabtee to such Person.

Section 11.2. Funding Principles. In establishing the funding of the Company, the
Operating Committee shall seek:

(@) to create transparent, predictable revenue stréantise Company that are
aligned with the anticipated costs to build, opeid administer the CAT and the other costs of
the Company;
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(b)  toestablish an allocation of the Company’s relatests among Participants
and Industry Members that is consistent with thelaxge Act, taking into account the timeline
for implementation of the CAT and distinctions lnetsecurities trading operations of Participants
and Industry Members and their relative impact uompany resources and operations;

(c) to establish a tiered fee structure in which tlesfeharged to: (i) CAT
Reporters that are Execution Venues, including AB8s based upon the level of market share;
(i) Industry Members’ non-ATS activities are basgmbn message traffic; and (iii) the CAT
Reporters with the most CAT-related activity (measguby market share and/or message traffic,
as applicable) are generally comparable (wherehfese comparability purposes, the tiered fee
structure takes into consideration affiliationsvietn or among CAT Reporters, whether
Execution Venues and/or Industry Members).

(d)  to provide for ease of billing and other adminiswa functions;

(e) toavoid any disincentives such as placing an ingppate burden on
competition and a reduction in market quality; and

() to build financial stability to support the Compaag/a going concern.
Section 11.3. Recovery.

(@) The Operating Committee will establish fixed fee®é payable by
Execution Venues as provided in this Section 1}).3(a

0] Each Execution Venue that: (A) executes transastion(B) in the
case of a national securities association, hassresported by its members to its trade reporting
facility or facilities for reporting transactionffected otherwise than on an exchange, in NMS
Stock or OTC Equity Securities will pay a fixed f@epending on the market share of that
Execution Venue in NMS Stock and OTC Equity Se@sjtwith the Operating Committee
establishing at least two and no more than fives tié fixed fees, based on an Execution Venue’s
NMS Stock and OTC Equity Securities market sh&er. these purposes, market share will be
calculated by share volume.

(i) Each Execution Venue that executes transactiobsiad Options
will pay a fixed fee depending on the Listed Opsianarket share of that Execution Venue, with
the Operating Committee establishing at least tmrao more than five tiers of fixed fees, based
on an Execution Venue's Listed Options market sh&@ these purposes, market share will be
calculated by contract volume.

(b)  The Operating Committee will establish fixed fee®é payable by
Industry Members, based on the message trafficrgeateby such Industry Member, with the
Operating Committee establishing at least five mmdnore than nine tiers of fixed fees, based on
message traffic. For the avoidance of doubt, ittexiffees payable by Industry Members pursuant
to this paragraph shall, in addition to any otlpleable message traffic, include message traffic
generated by: (i) an ATS that does not executersitthat is sponsored by such Industry Member;
and (ii) routing orders to and from any ATS spoesidoy such Industry Member.
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(© The Operating Committee may establish any othex deeillary to the
operation of the CAT that it reasonably determiaggsropriate, including fees: (i) for the late or
inaccurate reporting of information to the CAT) {or correcting submitted information; and (iii)
based on access and use of the CAT for regulatahpaersight purposes (and not including any
reporting obligations).

(d)  The Company shall make publicly available a scheedtieffective fees and
charges adopted pursuant to this Agreement agdotéfom time to time. The Operating
Committee shall review such fee schedule on at Beaannual basis and shall make any changes
to such fee schedule that it deems appropriate Qperating Committee is authorized to review
such fee schedule on a more regular basis, butrabtahake any changes on more than a
semi-annual basis unless, pursuant to a Superiyaytte, the Operating Committee concludes
that such change is necessary for the adequatenfuatithe Company.

Section 11.4. Collection of Fees The Operating Committee shall establish a sy$tem
the collection of fees authorized under this Adi¥ll. The Operating Committee may include
such collection responsibility as a function of Blan Processor or another administrator.
Alternatively, the Operating Committee may useftiadities of a clearing agency registered
under Section 17A of the Exchange Act to providethe collection of such fees. Participants
shall require each Industry Member to pay all aggtile fees authorized under this Article Xl
within thirty (30) days after receipt of an invoigeother notice indicating payment is due (unless
a longer payment period is otherwise indicate@lanlindustry Member fails to pay any such fee
when due (as determined in accordance with theedneg sentence), such Industry Member shall
pay interest on the outstanding balance from suetddte until such fee is paid at a per annum rate
equal to the lesser of: (a) the Prime Rate plusk#@s points; or (b) the maximum rate permitted
by applicable law. Each Participant shall paypjplicable fees authorized under this Article Xl as
required by Section 3.7(b).

Section 11.5. Fee Disputes Disputes with respect to fees the Company clsarge
Participants pursuant to this Article XI shall bt@rmined by the Operating Committee or a
Subcommittee designated by the Operating Commieeisions by the Operating Committee or
such designated Subcommittee on such mattersk&hblhding on Participants, without prejudice
to the rights of any Participant to seek redressfthe SEC pursuant to SEC Rule 608 or in any
other appropriate forum. The Participants shatiphdules requiring that disputes with respect to
fees charged to Industry Members pursuant to thisla XI be determined by the Operating
Committee or a Subcommittee. Decisions by the &jpar Committee or Subcommittee on such
matters shall be binding on Industry Members, witharejudice to the rights of any Industry
Member to seek redress from the SEC pursuant toFBE€608 or in any other appropriate forum.

ARTICLE XlI

MISCELLANEOUS

Section 12.1. Notices and AddressesAll notices required to be given under this
Agreement shall be in writing and may be delivesgaertified or registered mail, postage
prepaid, by hand, or by any private overnight caiuservice. Such notices shall be mailed or
delivered to the Participants at the addressdsigbton Exhibit A to this Agreement or such other
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address as a Participant may notify the other é¥patnts of in writing. Any notices to be sent to
the Company shall be delivered to the principat@laf business of the Company or at such other
address as the Operating Committee may specifyotiee sent to all of the Participants. Notices
shall be effective: (i) if mailed, on the date #(8) days after the date of mailing; or (ii) ifrich
delivered or delivered by private courier, on tlagedof delivery.

Section 12.2. Governing Law; Submission to Jurisdiction This Agreement shall be
governed by and construed in accordance with thaviee Act and internal laws and decisions of
the State of Delaware without giving effect to ampice or conflict of law provision or rule
(whether of the State of Delaware or any othesgidtion) that would cause the application of
laws of any jurisdictions other than those of th&&of Delaware; provided that the rights and
obligations of the Participants, Industry Membard ather Persons contracting with the Company
in respect of the matters covered by this Agreerakal at all times also be subject to any
applicable provisions of the Exchange Act and args and regulations promulgated thereunder.
Each of the Company and the Participants: (a) cusage submit itself to the exclusive personal
jurisdiction of the Court of Chancery of the Stat®elaware, New Castle County, or, if that court
does not have jurisdiction, a federal court sitimgVilmington, Delaware in any action or
proceeding arising out of or relating to this Agret or any of the transactions contemplated by
this Agreement; (b) agrees that all claims in respésuch action or proceeding shall be heard and
determined only in any such court; (c) agreesittsdtall not attempt to deny or defeat such
personal jurisdiction by motion or other requestléave from any such court; and (d) agrees not
to bring any action or proceeding arising out ofalating to this Agreement or any of the
transaction contemplated by this Agreement in @hgrocourt. Each of the Company and the
Participants waives any defense of inconvenientrfoto the maintenance of any action or
proceeding so brought and waives any bond, suretyher security that might be required of any
other Person with respect thereto. The CompamypiParticipant may make service on the
Company or any other Participant by sending owvedelig a copy of the process to the party to be
served at the address and in the manner provideélddaiving of notices in Section 12.1. Nothing
in this Section 12.2, however, shall affect thétigf any Person to serve legal process in any othe
manner permitted by law.

Section 12.3. Amendments Except as provided by Section 3.3, SectionSettion 3.7,
Section 5.3, and Section 8.2, this Agreement magniended from time to time only by a written
amendment authorized by the affirmative vote ofless than two-thirds of all of the Participants
or with respect to Section 3.8 by the affirmatiwgevof all of the Participants, in each case that h
been approved by the SEC pursuant to SEC Rule i6b8sootherwise become effective under
SEC Rule 608. Notwithstanding the foregoing orthmg else to the contrary, to the extent the
SEC grants exemptive relief applicable to any miowi of this Agreement, Participants and
Industry Members shall be entitled to comply witicls provision pursuant to the terms of the
exemptive relief so granted at the time such rédigfranted irrespective of whether this
Agreement has been amended.

Section 12.4. Successors and AssignsSubject to the restrictions on Transfers sehfor
herein, this Agreement: (a) shall be binding ugord inure to the benefit of, the Company and the
Participants, and their respective successors amdifped assigns; and (b) may not be assigned
except in connection with a Transfer of Compangrests permitted hereunder.
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Section 12.5. Counterparts. This Agreement may be executed in multiple cerpdrts,
each of which shall be deemed an original, bubfalVhich shall constitute one instrument. Any
counterpart may be delivered by facsimile transioiser by electronic communication in
portable document format (.pdf) or tagged imagenfr(.tif), and the parties hereto agree that
their electronically transmitted signatures shalldnthe same effect as manually transmitted
signatures.

Section 12.6. Modifications to be in Writing; Waivers. This Agreement constitutes the
entire understanding of the parties hereto witpeesto the subject matter hereof, and no
amendment, modification or alteration shall be igdinless the same is in writing and adopted
in accordance with Section 12.3. No waiver of prvision of this Agreement shall be valid
unless the same shall be in writing and signedaai @erson granting the waiver. No waiver by
any Person of any default or breach hereunder,heh@ttentional or not, shall be deemed to
extend to any prior or subsequent default or breacffect in any way any rights arising by virtue
of any prior or subsequent such occurrence.

Section 12.7. Captions. The captions are inserted for convenience @fregice only and
shall not affect the construction of this Agreement

Section 12.8. Validity and Severability. If any provision of this Agreement shall be
held invalid or unenforceable, that shall not aftée validity or enforceability of any other
provisions of this Agreement, all of which shalim&n in full force and effect. If the final
judgment of a court of competent jurisdiction deetathat any term or provision hereof is invalid
or unenforceable, each of the Company and thediaatits agrees that the body making the
determination of invalidity or unenforceability $hiaave the power to reduce the scope, duration
or area of the term or provision, to delete speeiufords or phrases, or to replace any invalid or
unenforceable term or provision with a term or jsmn that is valid and enforceable and that
comes closest to expressing the intention of thalith or unenforceable term or provision, and
this Agreement shall be enforceable as so modified.

Section 12.9. Third Party Beneficiaries. Except to the extent provided in any separate
written agreement between the Company and ano#reoR, the provisions of this Agreement are
not intended to be for the benefit of any credaoother Person (other than a Participant in its
capacity as such) to whom any debts, liabilitiesldrgations are owed by (or who otherwise has
any claim against) the Company or any ParticipaMereover, notwithstanding anything
contained in this Agreement (but subject to the ediately following sentence), no such creditor
or other Person shall obtain any rights underAlgieement or shall, by reason of this Agreement,
make any claim in respect of any debt, liabilityobtigation (or otherwise) against the Company
or any Participant. Notwithstanding the foregopngvisions of this Section 12.9, each Person
entitled to indemnification under Section 4.8 tisatot a party to this Agreement shall be deemed
to be an express third party beneficiary of thisefggnent for all purposes relating to such Person’s
indemnification and exculpation rights hereunder.

Section 12.10Expenses Except as may be otherwise specifically provittethe
contrary in this Agreement, including in Article Xdr as may be otherwise determined by the
Operating Committee, each of the Company and thecants shall bear its own internal costs
and expenses incurred in connection with this Agued, including those incurred in connection
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with all periodic meetings of the Participants loe Operating Committee, and the transactions
contemplated hereby.

Section 12.11Specific Performance Each of the Company and the Participants
acknowledges and agrees that one or more of thartdvee damaged irreparably in the event any
of the provisions of this Agreement are not perfednm accordance with their specific terms or
otherwise are breached. Accordingly, each suckdPeagrees that each other such Person may be
entitled to an injunction or injunctions to prevéneaches of the provisions of this Agreement and
to enforce specifically this Agreement and the ®end provisions hereof in any action instituted
in any court having jurisdiction over the Partiesl ahe matter, in each case with no need to post
bond or other security.

Section 12.12Waiver of Partition. Each Participant agrees that irreparable damage
would be done to the Company if any Participanugha an action in court to partition the assets
or properties of the Company. Accordingly, eachiBipant agrees that such Person shall not,
either directly or indirectly, take any action emuire partition or appraisal of the Company or of
any of the assets or properties of the Companynatwlithstanding any provisions of this
Agreement to the contrary, each Participant (amth Rarticipant’s successors and permitted
assigns) accepts the provisions of this Agreemeatiah Person’s sole entitlement on termination,
dissolution and/or liquidation of the Company armddby irrevocably waives any and all right to
maintain any action for partition or to compel &aje or other liquidation with respect to such
Person’s interest, in or with respect to, any asseproperties of the Company. Each Participant
agrees not to petition a court for the dissoluttenmnination or liquidation of the Company.

Section 12.13Construction. The Company and all Participants have partieghgintly
in negotiating and drafting this Agreement. Ifaanbiguity or a question of intent or interpretation
arises, this Agreement shall be construed as ffedtgointly by the Company and all Participants,
and no presumption or burden of proof shall ars@ifing or disfavoring any Person by virtue of
the authorship of any provision of this Agreement.

Section 12.14Incorporation of Exhibits, Appendices, Attachments,Recitals and
Schedules The Exhibits, Appendices, Attachments, Reciéald Schedules identified in this
Agreement are incorporated herein by referencenzantke a part hereof.

[SGNATURE PAGE FOLLOWS
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IN WITNESS WHEREOF, the Participants have execthelLimited Liability Company
Agreement as of the day and year first above writte

PARTICIPANTS:
BATS EXCHANGE, INC.

By:

Name:

Title:

BATS Y-EXCHANGE, INC.

By:

Name:

Title:

BOX OPTIONS EXCHANGE LLC

By:

Name:

Title:

C2 OPTIONS EXCHANGE, INCORPORATED

By:

Name:

Title:

CHICAGO BOARD OPTIONS EXCHANGE,
INCORPORATED

By:

Name:




Title:

CHICAGO STOCK EXCHANGE, INC.

By:

Name:

Title:

EDGA EXCHANGE, INC.

By:

Name:

Title:

EDGX EXCHANGE, INC.

By:

Name:

Title:

FINANCIAL INDUSTRY REGULATORY AUTHORITY,
INC.

By:

Name:

Title:

ISE GEMINI, LLC

By:




Name:

Title:

INTERNATIONAL SECURITIES EXCHANGE, LLC

By:

Name:

Title:

MIAMI INTERNATIONAL SECURITIES EXCHANGE LLC

By:

Name:

Title:

NASDAQ OMX BX, INC.

By:

Name:

Title:

NASDAQ OMX PHLX LLC

By:

Name:

Title:

THE NASDAQ STOCK MARKET LLC

By:

Name:




Title:

NATIONAL STOCK EXCHANGE, INC.

By:

Name:

Title:

NEW YORK STOCK EXCHANGE LLC

By:

Name:

Title:

NYSE MKT LLC

By:

Name:

Title:

NYSE ARCA, INC.

By:

Name:

Title:




EXHIBIT A

PARTICIPANTS IN CAT NMS, LLC

BATS Exchange, Inc.
8050 Marshall Drive,
Lenexa, KS 66214

BATS Y-Exchange, Inc.
8050 Marshall Drive
Lenexa, KS 66214

BOX Options Exchange LLC
101 Arch St., Suite 610
Boston, MA 02110

C2 Options Exchange,
Incorporated

400 South LaSalle St.
Chicago, IL 60605

Chicago Board Options
Exchange, Incorporated
400 South LaSalle St.
Chicago, IL 60605

Chicago Stock Exchange, Inc.
400 South LaSalle St.
Chicago, IL 60605

EDGA Exchange, Inc.
8050 Marshall Drive
Lenexa, KS 66214

EDGX Exchange, Inc.
8050 Marshall Drive
Lenexa, KS 66214

Financial Industry Regulatory
Authority, Inc.

1735 K Street, NW
Washington DC, 20006

ISE Gemini, LLC
60 Broad Street
New York, New York 10004

International Securities
Exchange, LLC

60 Broad Street

New York, New York 10004

Miami International Securitie$
Exchange LLC

7 Roszel Road, 5th floor
Princeton, NJ 08540

NASDAQ OMX BX, Inc.
One Liberty Plaza

165 Broadway

New York, NY 10006

NASDAQ OMX PHLX LLC
1900 Market Street
Philadelphia, PA 19103

The NASDAQ Stock Market
LLC

One Liberty Plaza

165 Broadway

New York, NY 10006

National Stock Exchange, Inc
101 Hudson Street Suite 120
Jersey City, NJ 07302

>.New York Stock Exchange
OLLC

11 Wall St.

New York, NY 10005

NYSE MKT LLC
11 Wall St.
New York, NY 10005

NYSE Arca, Inc.
11 Wall St.
New York, NY 10005
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APPENDIX A

Consolidated Audit Trail National Market System Plan Request for Proposal, issued
February 26, 2013, version 3.0 updated March 4, 2@1
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APPENDIX C

DISCUSSION OF CONSIDERATIONS
SECRULE 613(a)(1)CONSIDERATIONS

SEC Rule 613(a) requires the Participants to dseasous “considerations” related to
how the Participants propose to implement the requents of the CAT NMS Plan, cost estimates
for the proposed solution, and a discussion ottsts and benefits of alternate solutions
considered but not proposedThis Appendix C discusses the considerationstifiteshin SEC
Rule 613(a). The first section below provides ekigagound of the process the Participants have
undertaken to develop and draft the CAT NMS PBection A below addresses the requirements,
set forth in SEC Rule 613(a)(1)(i) through (a)(1)(that the “Participants specify and explain the
choices they made to meet the requirements speaifiSEC Rule 613] for the [CAT]* In many
instances, details of the requirements (i.e., pffeeific technical requirements that the Plan
Processor must meet) will be set forth in the Fescessor Requirements document (“PPR”).
Relevant portions of the PPR are outlined and desdthroughout this Appendix C, as well as
included as Appendix D.

Section B below discusses the requirements in SHE &13(a)(1)(vii) and SEC Rule
613(a)(1)(viii) that the CAT NMS Plan include déea estimates of the costs, and the impact on
competition, efficiency, and capital formation, foeating, implementing, and maintaining the
CAT. The information in Section B below is intedde aid the Commission in its economic
analysis of the CAT and the CAT NMS Plan.

Section C below, in accordance with SEC Rule 61B)J&), establishes objective
milestones to assess the Participants’ progresartbilie implementation of the CAT in
accordance with the CAT NMS Plan. This sectioudes a plan to eliminate existing rules and
systems (or components thereof) that will be reedieuplicative by the CAT, as required by SEC
Rule 613(a)(1)(ix).

Section D below addresses how the Participantsitdithe input of their Industry
Members and other appropriate parties in desigta@CAT NMS Plan as required by SEC Rule
613(a)(1)(xi).

Capitalized terms used and not otherwise defingdicnAppendix C have the respective
meanings ascribed to such terms in the Agreememhich this Appendix C is attached.

BACKGROUND

SEC Rule 613 requires the Participants to jointé/d national market system plan to
govern the creation, implementation, and mainteaafithe CAT, and the Central Repository.
Early in the process, the Participants concludatittie publication of a request for proposal

® Securities Exchange Act Release No. 67457 (JulR082), 77 Fed. Reg. 45722, 45789 (Aug. 1, 20%)dpting
Release”).

% See Adopting Release at 45790. Section B below indutiscussions of reasonable alternatives to appigthe
creation, implementation, and maintenance of th& @rat the Participants considerefkee SEC Rule 613(a)(1)(xii).
" See Adopting Release at 45793.
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soliciting Bids from interested parties to servelsesPlan Processor for the CAT was necessary
prior to filing the CAT NMS Plan to ensure that @uatial alternative solutions to creating the CAT
could be presented and considered by the Partisigen that a detailed and meaningful
cost/benefit analysis could be performed, both loicty are required considerations to be
addressed in the CAT NMS Plan. To that end, tliedifzants published the RFP on February 26,
20132 and 31 firms formally notified the Participantstbéir intent to bid.

On September 3, 2013, the Participants filed with@ommission the Selection Plan, a
national market system plan to govern the proaasBdrticipant review of the Bids submitted in
response to the RFP, the procedure for evaludte@ids, and, ultimately, selection of the Plan
Processor. Several critical components of thadiaants’ process for formulating and drafting
the CAT NMS Plan were contingent upon approvahef$election Plan, which occurred on
February 21, 2014. Bids in response to the RF dee four weeks following approval of the
Selection Plan, on March 21, 2014. Ten Bids walsrstted in response to the RFP.

The Participants considered each Bid in great det@&nsure that the Participants can
address the considerations enumerated in SEC RGlar&luding analysis of the costs and
benefits of the proposed solution(s), as well tesr@dtive solutions considered but not proposed,
so that the Commission and the public will havdisigintly detailed information to carefully
consider all aspects of the CAT NMS Plan the Pgditts ultimately submit. Soon after receiving
the Bids, and pursuant to the Selection Plan, #redipants determined that all ten Bids were
“qualified” pursuant to the Selection PIArOn July 1, 2014, after the Participants had fibste
Bidder presentations to learn additional detaidmrding the Bids and conducted an analysis and
comparison of the Bids, the Participants voteceted six Shortlisted Bidders.

Under the terms of the Selection Plan, and as parated into the CAT NMS Plan, the
Plan Processor for the CAT has not been selectgdvdimnot be selected until after approval of
the CAT NMS Plart® Any one of the six remaining Shortlisted Biddessild be selected as the
Plan Processor, and because each Shortlisted Biddegroposed different approaches to various
issues, the CAT NMS Plan does not generally margjseific technical approaches; rather, it
mandates specific requirements that the Plan Psocesust meet, regardless of approach. Where
possible, this Appendix C discusses specific tezdimequirements the Participants have deemed
necessary for the CAT; however, in some instanuesjded the Plan Processor meets certain
general obligations, the specific approach takamplementing aspects of the CAT NMS Plan
will be dependent upon the Bidder ultimately seddas the Plan Processor.

SEC Rule 613 also includes provisions to facilitafgit on the implementation, operation,
and administration of the Central Repository frdva broker-dealer industry. To this end, the
Participants formed a Development Advisory GroUpAG”) to solicit industry feedback.
Following multiple discussions between the Partoig and both the DAG and the Bidders, as
well as among the Participants themselves, theckamts recognized that some provisions of

8 The initial RFP was amended in March 20B&e Consolidated Audit Trail National Market Systenaf®Request
for Proposal (last updated Mar. 3, 201a)gilable at
http [lcatnmsplan. com/web/groups/catnms/documerttmhs/p213400 Zip (the “RFP”).

% See Selection Plan, 78 Fed. Reg. 69910, Ex. A §§ I(@Jifing “Qualified Bid"), VI(A) (providing the proess for
determlnlng whether Bids are determined to be * ‘fiedIBids”).

% See Selection Plan § &eealso id. Article V.
" See SEC Rules 613(a)(1)(xi) and 613(b)(7).
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SEC Rule 613 would not permit certain solutionbédncluded in the CAT NMS Plan that the
Participants determined advisable to effectuatertbst efficient and cost-effective CAT.
Consequently, the Participants submitted the EximaRequest Letter seeking exemptive relief
from the Commission with respect to certain praisi of SEC Rule 613 regarding (1) options
market maker quotes; (2) Customer-IDs; (3) CAT-RepaDs; (4) linking of executions to
specific subaccount allocations on allocation regand (5) timestamp granularity for Manual
Order Events? Specifically, the Participants requested that@benmission grant an exemption
from:

* Rule 613(c)(7)(ii) and (iv) for options market makevith regard to their options
quotes.

* Rule 613(c)(7)())(A), (c)(7)(iv)(F), (c)(7)(viii)(Band (c)(8) which relate to the
requirements for Customer-I

*Rule 613(c)(7)(1)(C), (c)(7)(ii)(D), ()(7)(I)(EXc)(7)([i)(D), (c)(7)(ii)(E),
©@)v)(F), ©)(MV)(F), (c)(7)(vi)(B) and (c8) which relate to the requirements for
CAT-Reporter-1Ds.

* Rule 613(c)(7)(vi)(A), which requires CAT Reporteéosrecord and report the account
number of any subaccounts to which the executiatiosated.

* The millisecond timestamp granularity requiremenRule 613(d)(3) for certain
Manual Order Events subject to timestamp reponimger Rules 613(c)(7)(i)(E),
613(c)(7)(ii)(C), 613(c)(7)(iii))(C), and 613(c)(NY(C).

The Participants believe that the requested rdiefitical to the development of a
cost-effective approach to the CAT.

The Participants also will seek to comply with thabligations related to the CAT under
Reg SCI as efficiently as possible. When it addfiteg SCI, the Commission expressed its belief
that the CAT “will be an SCI system of each SCI StRét is a member of an approved NMS plan
under Rule 613, because it will be a facility ofle&Cl SRO that is a member of such pl&h.”
The Participants intend to work together and whih Plan Processor, in consultation with the
Commission, to determine a way to effectively affetiently meet the requirements of Reg SCI
without unnecessarily duplicating efforts.

12 50 Exemptive Request Letteayailable at
http [lcatnmsplan. com/web/groups/catnms/@catnmahieots/appsupportdocs/p602383 pdf.

% See Participants’ Proposed RFP Concepts Documentiffassated Jan. 16, 2013) (the “Proposed RFP Concepts
Document”). The Proposed RFP Concepts Documenpusied on the Consolidated Audit Trail NMS Plambsite,
http /lcatnmsplan (the “CAT NMS Plan Website”).

* See Securities Exchange Act Release No. 73639 (Noy20®94), 79 Fed. Reg. 72252, 72275 n. 246 (De2054)
(adopting Reg SCI and citing the Adopting Releasb&@74).
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A. Features and Details of the CAT NMS Plan

1. Reporting Data to the CAT

As required by SEC Rule 613(a)(1)(i), this secti@scribes the reporting of data to the
Central Repository, including the sources of suata @nd the manner in which the Central
Repository will receive, extract, transform, loadd retain such data. As a general matter, the
data reported to the Central Repository is of twatintct types: (1) reference data (e.g., data
concerning CAT Reporters and customer informatgsye symbology information, and data
from the SIPs); and (2) order and trade data subdiity CAT Reporters, including national
securities exchanges, national securities assoogatind broker-dealers. Each of these types of
data is discussed separately below.

€)) Sources of Data

In general, data will be reported to the Centrgéd#tory by national securities exchanges,
national securities associations, broker-dealbesStiPs for the CQS, CTA, UTP and Plan for
Reporting of Consolidated Options Last Sale ReportsQuotation Information(*OPRA”) Plans,
and certain other vendors or appropriate thirdigg(tData Submitters”)> Specifically, in
accordance with SEC Rule 613(c)(5) and Sectionsu6d36.4 of the CAT NMS Plan, each
national securities exchange and its members repsttrto the Central Repository the
information required by SEC Rule 613(c)(7) for edtS Security registered or listed for trading
on such exchange or admitted to unlisted tradingl@ged on such exchange (subject to relief
pursuant to the Exemptive Request LettérBimilarly, in accordance with SEC Rule 613(c)(6),
each national securities association and its mesnbest report to the Central Repository the
information required by SEC Rule 613(c)(7) for edl?iS Security for which transaction reports
are required to be submitted to the associatidoigstito relief pursuant to the Exemptive Request
Letter). Additionally, the Participants, in consuiion with the DAG and with industry support,
have determined to include OTC Equity Securitietha@initial phase-in of the CAT; thus, CAT
Reporters must also include order and trade infaamaiegarding orders for OTC Equity
Securities in addition to those involving NMS Sétes !’

15 see Adopting Release at 45748 n.278 (noting that Riaée does not preclude the NMS plan from allowing
broker-dealers to use a third party to report @ dequired to the central repository on theirath The
Participants note that CAT Reporters using thirdypservice providers to submit information on theéhalf would
still be responsible for all the data submittedtusir behalf. The term “CAT Reporters” is genegralked to refer to
those parties that are required by SEC Rule 613l@en@AT NMS Plan to submit data to the CAT (irational
securities exchanges, national securities assong@tand members thereof). The term “Data Subrsitiecludes
those third-parties that may submit data to the ©ADehalf of CAT Reporters as well as outsideigaithat are not
required to submit data to the CAT but from whibla CAT may receive data (e.g., SIPs). Thus, all ®&porters
are Data Submitters, but not all Data SubmitteesGAT Reporters.

16 As noted, the Participants submitted the ExempRigquest Letter to facilitate compliance with tloalg and
purposes of the rule while minimizing the impactexisting market practices and reducing burdenisath
Part|C|pants and broker-dealers.

" See SIFMA Industry Recommendations for the Creatiohef Consolidated Audit Trail (CAT) at 70 (Mar. 28,
2013) (“SIEMA Recommendations 3yvailable at
http://lwww.sifma.org/workarea/downloadasset.aspx8&89942773. Section 1.1 of the CAT NMS Plan idek
OTC Equity Securities as “Eligible Securities.” éiscussed in Appendix C, Plan to Eliminate ExigtiRules and
Systems (SEC Rule 613(a)(1)(ix)), inclusion of OB@uity Securities in the initial phase of the CAibald facilitate
the retirement of FINRA’s Order Audit Trail Systdh®ATS") and reduce costs to the industry.
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In addition to order and execution data, SEC Rur@quires Industry Members to report
customer information, including Customer-IDs, te @AT so that order and execution data can be
associated with particular Customers. HowevethenExemptive Request Letter, the Participants
request relief that would permit CAT Reporters tovide information to the Central Repository
using Firm Designated IDs instead of Customer-IDsaddition, Industry Members are permitted
to use Data Submitters that are not national seesiexchanges, national securities associations,
or members thereof to report the required dataeédentral Repository on their behalf. The
approach proposed in the Exemptive Request Lddeneuld permit Data Submitters to provide
information to the Central Repository using Firmsigmated 1D for purposes of reporting
information to the CAT.

The Central Repository also is required to coliational Best Bid and National Best
Offer information, transaction reports reportecioeffective transaction reporting plan filed with
the SEC pursuant to SEC Rule 601, and Last SalerReported pursuant to the OPRA Pian.
Consequently, the Plan Processor must receivenadion from the SIPs for those plans and
incorporate that information into the CAT. Lasthg set forth in Appendix D, the Plan Processor
must maintain a complete symbology database, ingjugistorical symbology. CAT Reporters
will submit data to the CAT with the listing exclggnsymbology format, and the CAT must use
the listing exchange symbology format in the digméalinked data. The Participants will be
responsible for providing the Plan Processor valué symbol information, and issue symbol
validation must be included in the processing dddabmitted by CAT Reporters.

After reviewing the Bids and receiving industry inipthe Participants do not believe there
is a need to dictate that the Plan Processor adpatticular format for the submission of data to
the Central Repository. Rather, regardless ofdheat(s) adopted, the CAT must be able to
monitor incoming and outgoing data feeds and baldapof performing the following functions:

» Support daily files from each CAT Reporter;

» Support files that cover multiple days (for re-gamssion);

» Support error correction files;

» Capture operational logs of transmissions, sucéatsre reasons, etc.; and
» Support real-time and batch feeds.

The Plan Processor will be required to ensuredhalh CAT Reporter is able to access its
submissions for error correction purposes and mértkeir data to the Central Repository on a
daily basis. The Plan Processer must have a réilustanagement tool that is commercially
available, including key management. In additetrg minimum, the Plan Processor must be able
to accept data from CAT Reporters and other Datarfiiters via automated means (e.g., Secure
File Transfer Protocol (“SFTP”)) as well as maneialry means (e.g., GUI interface).

The Plan Processor will be required to ensuredahdéite processing stages are handled
correctly. This will include the start and stopdaita reception, the recovery of data that is

18 SEC Rule 613(e)(7).
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transmitted, the retransmission of data from CAp&teers, and the resynchronization of data
after any data loss. At a minimum, this will reguihe Plan Processor to have logic that identifies
duplication of files. If transmission is interrept, the Plan Processor must specify:

» data recovery process for partial submissions;
» operational logs/reporting;

» operational controls for receipt of data; and

* managing/handling failures.

The Plan Processor is required to establish a rddtiraleveloping an audit trail of data
submitted to and received by the Central Repositdiyis must include a validation of files to
identify file corruption and incomplete transmigsso As discussed more fully below, an
acknowledgement of data receipt and informatiomepected data must be transmitted to CAT
Reporters.

0] Data Submission for Orders and Reportable Evemtiiding
Manual Submission

Sections 6.3 and 6.4 of the CAT NMS Plan requireTG¥eporters to provide details for
each order and each Reportable Event to the Céemository:’ In the RFP, the Participants
requested that the Bidders describe the following:

« system interfaces, including data submission, detass and user interfac8s;

» the proposed messaging and communication protgasésl in data submission
and retrieval and the advantage(s) of such prote)dl

« the process and associated protocols for accepéitup submissioné? and
« the process and any associated protocols for stipponanual data submissiofts.

(i) The Timing of Reporting Data

Pursuant to SEC Rule 613(c)(3), Sections 6.3 ahadfothe CAT NMS Plan require that
CAT Reporters report certain order and transadtiormation recorded pursuant to SEC Rule
613 or the CAT NMS Plan to the Central Repositor8t90 a.m. Eastern Time on the Trading
Day following the day such information is record&dSEC Rule 613(c)(3) notes, however, that
the CAT NMS Plan “may accommodate voluntary repgrprior to 8:00 a.m. Eastern Time, but

19 5ee SEC Rule 613(c)(7).
20 RFP Question 49.
2; RFP Questions 59-60.
RFP Question 62.
2 RFP Question 63.
2 SEC Rule 613 and Sections 6.3 and 6.4 of the CMBNPlan permit certain other information to be mgd by
8:00 a.m. Eastern Time on the Trading Day followiimg day the CAT Reporter receives the informatisee SEC
Rule 613(c)(4), (c)(7)(vi)-(viii).
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shall not impose an earlier deadline on the repgarties.” Sections 6.3 and 6.4 of the CAT
NMS Plan explicitly permit, but do not require, CA&Reporters to submit information to the CAT
throughout the day. Because of the amount oftthatawill ultimately be reported to the CAT, the
Participants have decided to permit Data Submittersport data to the CAT as end of day files
(submitted by 8:00 a.m. Eastern Time the followlmgding Day) or throughout the day. The
Participants believe that permitting Data Submstterreport data throughout the day may reduce
the total amount of bandwidth used by the Plan &sar to receive data files and will allow CAT
Reporters and other Data Submitters to determinehahethod is most efficient and
cost-effective for them. However, the Plan Prooessll still be required to have the capacity to
handle two times the historical peak daily volumensure that, if CAT Reporters choose to
submit data on an end-of-day basis, the Plan Psocean handle the influx of defa.

(i)  Customer and Customer Account Information

In addition to the submission of order and trada daroker-dealer CAT Reporters must
also submit customer information to the CAT so thatorder and trade data can be matched to the
specific custome?® SEC Rule 613(c)(7) sets forth data recordingrapdrting requirements that
must be included in the CAT NMS Plan. Under SEGR13(c)(7)(i)(A), the CAT NMS Plan
must require each CAT Reporter to record and réarstomer-ID(s) for each customer” when
reporting to the CAT order receipt or originatimidrmation?’ When reporting the modification
or cancellation of an order, the rule further regsithe reporting of “the Customer-ID of the
Person giving the modification or cancellation fostion.”?® In addition, SEC Rule 613(c)(8)
mandates that all CAT Reporters “use the same @ustdD . . . for each customer and
broker-dealer® For purposes of SEC Rule 613, “Customer-ID” me&mih respect to a
customer, a code that uniquely identifies sucharust for purposes of providing data to the
central repository®* Also, SEC Rule 613(c)(7)(viii) requires that, fmiginal receipt or
origination of an order, CAT Reporters report “aumser account information,” which is defined as
including “account number, account type, custoryipe t date account opened, and large trader
identifier (if applicable).®

After considering the requirements of SEC Rule witB respect to recording and
reporting Customer-IDs, Customer Account Inform@tiand information of sufficient detail to
identify the Customer as well as industry input #melCommission’s reasons for adopting these
requirements, the Participants requested that tndiveembers and other industry participants
provide ideas on implementing the Customer-1D regjaent. After careful consideration,
including numerous discussions with the DAG, theiBipants concluded that the CAT NMS
Plan should use a reporting model that requirekdsrdealers to provide detailed account and
Customer information to the Central Repositoryludmg the specific identities of all Customers
associated with each account, and have the C&wgaisitory correlate the Customer information

% SIFMA’s recommendations to the Participants remarthe CAT indicates support for the ability oftBa
Submitters to submit data in batch or near-reaktigporting. See SIFMA Recommendations, at 55.

® As noted above, the term “customer” means “(Hgthccount holder(s) of the account at a broketedesginating
an order, and (ii) [a]ny person from whom the bre#tealer is authorized to accept trading instruifor such
account, if different than the account holder(s3EC Rule 613(j)(3).

2T SEC Rule 613(c)(7)(i)(A).

2 SEC Rule 613(c)(7)(iv)(F).

29 SEC Rule 613(c)(8).

30 SEC Rule 613(j)(5).

31 SEC Rule 613())(4).
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across broker-dealers, assign a unique customatifideto each Customer (i.e., the
Customer-ID), and use that unique customer identdonsistently across all CAT Data
(hereinafter, the “Customer Information Approach”).

Under the Customer Information Approach, the CAT 8IMlan would require each
broker-dealer to assign a unique Firm Designatetbl®ach customer, as that term is defined in
SEC Rule 613. For the Firm Designated ID, brokeaters would be permitted to use an account
number or any other identifier defined by the fipnovided each identifier is unique across the
firm for each business date (i.e., a single firmymat have multiple separate customers with the
same identifier on any given date). Under the @ust Information Approach, broker-dealers
must submit an initial set of customer informattorthe Central Repository, including, as
applicable, the Firm Designated ID for the custamame, address, account identifier, date of
birth, account effective date, Individual Tax IDTIN")/social security number (“SSN”),
Employer Identification Number (“EIN")/Legal Entitglentifier (‘LEI"),3? and/or Large Trader
ID (“LTID"). * Under the Customer Information Approach, brokeateles would be required to
submit to the Central Repository daily updateséactivated accounts, newly established or
revised Firm Designated IDs, or associated replert@hstomer informatiort’

Within the Central Repository, each Customer wdnddiniquely identified by identifiers
or a combination of identifiers such as TIN/SSNgedat birth, and, as applicable, LEl and LTID.
The Plan Processor would be required to use thageeiidentifiers to map orders to specific
customers across all broker-dealers. Broker-dealeuld therefore be required to report only
Firm Designated IDnformation on each new order submitted to the @2é&Repository rather than
the “Customer-ID” as set forth in SEC Rule 613(}%;)&hd the Plan Processor would associate
specific customers and their Customer-1Ds withvidlial order events based on the repoFiech
Designated ID

The Customer-ID approach is strongly supportechieyinndustry as it believes that to do
otherwise would interfere with existing businesagtices and risk leaking proprietary order and
customer information into the mark&t.To adopt such an approach, however, requireainert
exemptions from the requirements of SEC Rule 6lli%erefore, the Participants included the
Customer Information Approach in the Exemptive Resjuietter so that this approach could be
included in the CAT NMS Plan.

32\Where a validated LE| is available for a Customeentity, it may obviate the need to report oildentifier
information (e.g., Customer name, address, EIN).

¥ The Participants anticipate that Customer inforomethat is initially reported to the CAT could bmited to only
customer accounts that have, or are expected & KT-reportable activity. For example, accouhtt are
considered open, but have not traded Eligible S&esiin a given timeframe may not need to be @teddished in the
CAT, but rather could be reported as part of dafigates after they have CAT-reportable activity.

34 Because reporting to the CAT is on an end-of-dasid) intra-day changes to information could beurapl as part
of the daily updates to the informatiofee SEC Rule 613(c)(3). To ensure the completenedsacuracy of
Customer information and associations, in addittodaily updates, broker-dealers would be requioeslbmit
periodic full refreshes of Customer informatiorttte CAT. The scope of the “full” Customer inforriaat refresh
would need to be further defined, with the assistasf the Plan Processor, to determine the extemhich inactive or
otherwise terminated accounts would need to bertego

% SIFMA Recommendations at 30-31; Financial InduSmyum (FIF) Consolidated Audit Trail (CAT) Working
Group Response to Proposed RFP Concepts DocumEat(dan. 18, 2013xavailable at
http://catnmsplan.com/industryFeedback/P197808H ‘Résponse”).
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In addition to the approach described above, th& GMS Plan details a number of
requirements which the Plan Processor must meatdizg Customer and Customer Account
Information.

The Plan Processor must maintain information dicaht detail to uniquely and
consistently identify each Customer across all GXeporters, and associated accounts from each
CAT Reporter. The Plan Processor must documenpahlish, with the approval of the
Operating Committee, the minimum list of attributede captured to maintain this association.

The CAT Processor must maintain valid Customer@mstomer Account Information for
each Trading Day and provide a method for Partidgpand the SEC to easily obtain historical
changes to that information (e.g., name changekeasd changes).

The CAT Processor will design and implement a rodasa validation process for
submitted Customer and Customer Account Information

The Plan Processor must be able to link accouatabve from one CAT Reporter to
another due to mergers and acquisitions, divessfiand other events. Under the approach
proposed by the Participants, broker-dealers wiifially submit full account lists for all active
accounts to the Plan Processor and subsequenthitsydates and changes on a daily bisis
addition, the Plan Processor must have a procgs=imdically receive full account lists to ensure
the completeness and accuracy of the account databa

In the RFP, the Participants asked for a descnptichow Customer and Customer
Account Information will be captured, updated atated with associated detail sufficient to
identify each Customé. All Bidders anticipated Customer and CustomerdAet Information
to be captured in an initial download of data. Pphecise method(s) by which CAT Reporters
submit Customer data to the Central Repositorylvalset out in the Technical Specifications
provided by the Plan Processor in accordance vathi@ 6.9 of the CAT NMS Plan. Data
capture would occur using both file-based and estrgen methods. Data validation would check
for potential duplicates with error messages beemgerated for follow-up by CAT Reporters.
Data Reporters can update data as needed or @detg@mined schedule.

(iv)  Error Reporting

SEC Rule 613(e)(6) requires the prompt correctioerars in data submitted to the
Central Repository. As discussed in Appendix @& and Method by which CAT Data will be
Available to Regulators, initial validation, lifeche linkages, and communications of errors to
CAT Reporters will be required to occur by 12:0thpEastern Time T+1 and corrected data will
be required to be resubmitted to the Central Répgsby 8:00 a.m. Eastern Time on T+3. Each
of the Bidders indicated that it was able to mkesé timeframes.

However, the industry expressed concern that redubie error repair window will
constitute a significant burden to Data Submitterd also question whether the proposed error

% «Active accounts” are defined as accounts thaehaad activity within the last six months.
3" RFP Question 1.
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correction timeframe is possibie.Financial Information Forum (“FIF”) supports m&iming the
current OATS Error Handling timelines, which allofes error correction within five OATS
business days from the date of original submis&lo8ecurities Industry and Financial Markets
Association (“SIFMA”) also recommends a five-dayndow for error correctiof? Nevertheless,
the Participants believe that it is imperativete utility of the Central Repository that corrected
data be available to regulators as soon as possibleecommend the three-day window for
corrections to balance the need for regulatoretess corrected data in a timely manner while
considering the industry’s concerns.

(b) The Manner in which the Central Repository will Re@ive, Extract,
Transform, Load, and Retain Data

The Central Repository must receive, extract, fansg load, and retain the data
submitted by CAT Reporters and other Data Subrsittém addition, the Plan Processor is
responsible for ensuring that the CAT containgeisions of data submitted by a CAT Reporter or
other Data Submitter (i.e., the Central Repositonst include different versions of the same
information, including such things as errors andected dataj*

In the RFP, the Participants requested that eagtidBiperform a detailed analysis of
current industry systems and interface specificatito propose and develop their own format for
collecting data from the various data sources sieunder SEC Rule 613, as outlined in the RFP.
Bidders also were requested to perform an anatystbeir ability to develop, test and integrate
this interface with the CAT* In addition, the Participants sought input frdra industry
regarding different data submission mechanismsndrether there needs to be a method to allow
broker-dealers with very small order volumes torsitltheir data in a non-automated manffer.

As noted above, since the Central Repository igired to collect and transform customer,
order and trade information from multiple sourdbg, RFP requested that Bidders describe:

* how Customer and Customer Account Information ballcaptured, updated and
stored with associated detail sufficient to idgnéich customef®

« the system interfaces, including data submissiata éccess and user interfates;

» the proposed messaging and communication protQasésl in data submission
and retrieval and the advantage(s) of such profsx0l

« the process and associated protocols for accepétulp submissior¥;and

:3 FIF Response at 35.

9 SIFMA Recommendations at 62.

“1 Data retention requirements by the Central Reposiire discussed more fully in Appendix D, Funaéility of the
CAT System.

“RFP'§ 2.3 at 19.

3 SEC Rule 613: Consolidated Audit Trail (CAT), Qiiess for Industry Consideratioayailable at
http://catnmsplan.com/QuestionsforindustryConsitiena

“ RFP Question 1.

S RFP Question 49.

6 RFP Questions 59-60.
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« the process and any associated protocols for stipponanual data submissioffs.

Various Bidders proposed multiple methods by wiidelta Reporters could report
information to the Central Repository. Bidderspmesed secure VPN, direct line access through
TCP/IP or at co-location centers, and web-baseduaiatata entry.

The RFP also requested that Bidders describe:
« the overall technical architectuf®and

» the network architecture and describe how the solwtill handle the necessary
throughput, processing timeline and resubmissidns.

There are two general approaches by which the @ldRépository could receive
information. Approach 1 described a scenario irctvbroker-dealers would submit relevant data
to the Central Repository using their choice os8rg industry messaging protocols, such as the
Financial Information eXchange_(“*F1X") protocol. proach 2 provided a scenario in which
broker-dealers would submit relevant data to thet@éRepository using a defined or specified
format, such as an augmented version of OATS.

Following receipt of data files, the Plan Processitirbe required to send an
acknowledgement of data received to CAT Reportedsthird party Data Submitters. This
acknowledgement will enable CAT Reporters to creataudit trail of their data submissions and
allow for tracing of data breakdowns if data is rexteived. The minimum requirements for
receipt acknowledgement are detailed in AppendiR&xeipt of Data from Reporters.

Once the Central Repository has received the data the CAT Reporters, it will extract
individual records from the data, and validatedh&a through a review process that must be
described in the Technical Specifications involvaogtext, syntax, and matching validations.
The Plan Processor will need to validate data apdrt back to any CAT Reporter any data that
has not passed validation checks according toetipgirements in Appendix D, Receipt of Data
from Reporters. To ensure the accuracy and irtjegfithe data in the Central Repository, data
that does not pass the basic validation checkeeed by the Plan Processor must be rejected
until it has been corrected by the CAT Reportepoesible for submitting the data/file. After the
Plan Processor has processed the data, it musterdaily statistics regarding the number of
records accepted and rejected to each CAT Reporter.

The Plan Processor also will be required to captjexted records for each CAT Reporter
and make them available to the CAT Reporter. Thgtts” file must be accessible via an
electronic file format, and the rejections and ylathtistics must also be available via a web
interface. The Plan Processor must provide funatity for CAT Reporters to amend records that
contain exceptions. The Plan Processor must algoost bulk error correction so that rejected
records can be resubmitted as a new file with gppate indicators for rejection repairs. The Plan

“"RFP Question 62.
“8 RFP Question 63.
49 RFP Question 43.
0 RFP Question 50.
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Processor must, in these instances, reprocessaepacords. In addition, a web GUI must be
available for CAT Reporters to make updates, inag@orrections, to individual records or
attributes. The Plan Processor must maintainailddtaudit trail capturing corrections to and
replacements of records.

The Plan Processor must provide CAT Reporters eottumentation that details how to
amend/upload records that fail the required valat and if a record does not pass basic
validations, such as syntax rejections, then ittrbagejected and sent back to the CAT Reporter
as soon as possible, so it can be repaired andmétsed>" In order for regulators to have access
to accurate and complete data as expeditiouslyaasigable, the Plan Processor will provide CAT
Reporters with their error reports as they becovadable, and daily statistics must be provided
after data has been uploaded and validated. Twetsewill include descriptive details as to why
each data record was rejected by the Plan Processor

In addition, on a monthly basis, the Plan ProcesBould produce and publish reports
detailing CAT Reporter performance and comparigatissics, similar to the report cards
published for OATS presently. These reports shondhlide data to enable CAT Reporters to
assess their performance in comparison to theofdkeir industry peers and to help them assess
the risk related to their reporting of transmittida.

CAT Reporters will report data to the Central Refoog either in a uniform electronic
format, or in a manner that would allow the CenRapository to convert the data to a uniform
electronic format, for consolidation and storadée Technical Specifications will describe the
required format for data reported to the Centrgddory. Results of a study conducted of
broker-dealers showed average implementation amut@nance costs for use of a new file format
to be lower than those for use of an existingféitenat (e.g., FIXY?, although an FIF “Response to
Proposed RFP Concepts Document” dated Januaryd18,dd indicate a preference among its
members for use of the FIX protocol.

As noted above, the specific formats of data susiomsand loading will depend upon the
Bidder chosen as the Plan Processor. Regardléls aftimate Plan Processor, however, data
submitted to the CAT will be loaded into the CehRapository in accordance with procedures
that are subject to approval by the Operating Cateet® The Central Repository will retain
data, including the Raw Data, linked data, andezed data, for at least six years. Data submitted
to the Central Repository, including rejections andections, must be stored in repositories
designed to hold information based on the clasgiba of the Data Submittee.§., whether the
Data Submitter is a Participant, a broker-dealeg third party Data Submitter). After ingestion
by the Central Repository, the Raw Data must hestoamed into a format appropriate for data
guerying and regulatory output.

SEC Rule 613 reflects the fact that the Particpaan choose from alternative methods to
link order information to create an order lifecyfem origination or receipt to cancellation or

*1 The industry supports receiving information onawimg errors as soon as possible to enable CAToReys to
address errors in a timely manné&ee FIF Response at 36.

%2 See Appendix C, Analysis of Expected Benefits and fistied Costs for Creating, Implementing, and Maifitaj
the Consolidated Audit Trail (SEC Rule 613(a)(l)jvifor additional details on cost studies.

%3 See Section 6.1(c) of the CAT NMS Plan.
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executior? After review of the Bids and discussions withustty Members, the CAT NMS Plan
reflects the fact that the Participants have deatexththat the “daisy chain” approach to
CAT-Order-ID that requires linking of order evensésher than the repeated transmission of an
order ID throughout an order’s lifecycle is appiap. This approach is widely supported by the
industry, and using the daisy chain approach shmuhtmize impact on existing OATS reporters,
since OATS already uses this type of linkfigThe RFP asked Bidders to propose any additional
alternatives to order lifecycle creation; howe\ah pf the Bidders indicated that they would use
the daisy chain approach to link order evéfits.

In the daisy chain approach, a series of uniqueradentifiers assigned by CAT Reporters
to individual order events are linked together iy CAT and assigned a single CAT-generated
CAT-Order-ID that is associated with each individoi@er event and used to create the complete
lifecycle of an order. Under this approach, ea®T Reporter generates its own unique order 1D
but can pass a different identifier as the ordeoiged to another CAT Reporter, and the CAT will
link related order events from all CAT Reportergdived in the life of the ordeY.

The Participants believe that the daisy chain aggra@an handle anticipated order
handling scenarios, including aggregation and djsaggtion, and generally apply to both equities
and options. The Participants created a subcomenitt DAG members and Participants to walk
through multiple complex order-handling scenarmsnsure that the daisy chain approach can
handle even the most complex of order handling ouktf?

Additionally, the daisy chain approach can handf@esentative order reporting
scenario¥ and order handling scenarios sometimes referred toomplex orders” that are
specific to options and may include an equity congm and multiple option components (e.g.,
buy-write, straddle, strangle, ratio spread, bilttemd qualified contingent transactions).
Typically, these orders are referenced by exchaggems on a net credit/debit basis, which can
cover between two and twelve different compone8tsch “complex orders” must also be handled
and referenced within the CAT. The Bidder mustaliep, in close consultation with Industry
Members, a linking mechanism that will allow the Tt link the option leg(s) to the related
equity leg or the individual options componentg#ch other in a multi-leg strategy scenario.

Once a lifecycle is assembled by the CAT, individiiecycle events must be stored so
that each unique event (e.g., origination, routecation, modification) can be quickly and easily
associated with the originating customer(s) fohltargeted queries and comprehensive data
scans. For example, an execution on an exchangebaudinked to the originating customer(s)

>4 See SEC Rule 613(j)(1).

%5 See SIFMA Recommendations at 13, 39-42; FIF Respond® at

%6 See RFPQuestions 11 and 12.

>" A detailed example of the application of the daibgin approach to an order routed to an exchangm@gency
basis can be found in the Proposed RFP Conceptsnbent at 26.

%8 This subcommittee included 21 Industry MembersEhRarticipants. It met 11 times over the coofsES months
to discuss order handling and CAT reporting reqa@ets. Examples of order handling scenarios that ivel
addressed include, in addition to the agency seenaflerenced above: orders handled on a risklgssipal basis,
orders routed out of a national securities exchahgrigh a broker-dealer router to another natisealrities
exchange, orders executed on an average pricedrabarders aggregated for further routing andei@e. Detailed
examples of these types of scenarios can be foutieeiProposed RFP Concepts Document at 27-30.

*¥ These scenarios, and how the daisy chain appaadt be applied, can be found in the Represeet@ider
Proposal (Feb. 201 3yailable at

http://catnmsplan.com/web/idcplg?ldcService=SS_GEAGE &ssDocName=P197815.
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regardless of how the order may have been aggekghsaggregated, and routed through multiple
broker-dealers before being sent to the exchangextecution.

The Plan Processor must transform and load thamatevay that provides the Participants
with the ability to build and generate targetedrggseagainst data in the Central Repository across
product classes submitted to the Central Repositbhe Participants’ regulatory staff and the
SEC must be able to create, adjust, and save adtw®ies to provide data to the regulators that
can then be used for their market surveillance gagp. All data fields may be included in the
result set from targeted queries. Because ofiieeas the Central Repository and its use by
multiple parties simultaneously, online queried vatjuire a minimum set of criteria, including
data or time range as well as one or more of thenpaters specified in Appendix D, Functionality
of the CAT Systen{’

Because of the potential size of the possible test$, the Plan Processor must have
functionality to create an intermediate result dafrrecords before running the full query so that
the query can be refined if warranted. The Plart@ssor must include a notification process that
informs users when reports are available, and tbleoald be multiple methods by which query
results can be obtained (e.g., web download, Hfatd). Regulatory staff also must have the
ability to create interim tables for access / fartimvestigation. In addition, the Plan Processor
must provide a way to limit the number of rows framesult set on screen with full results being
created as a file to be delivered via a file trangfotocol.

The Plan Processor will be reasonably requireddkwith the regulatory staff at the
Participants and other regulattreo design report generation screens that wilkatioem to
request on-demand pre-determined report querieeselwould be standard queries that would
enable regulators quick access to frequently-ustedmation and could include standard queries
that will be used to advance the retirement oftexgsreports, such as Large Trader reporting.

The Central Repository must, at a minimum, be ab&ipport approximately 3,000 active
users, including Participants’ regulatory staff aimel SEC, authorized to access data representing
market activity (excluding the PIl associated witlstomers and accounfs).

2. Time and Method by which CAT Data will be Availableto Regulators (SEC
Rule 613(a)(1)(ii)

SEC Rule 613(a)(1)(ii) requires the Participantdiszuss the “time and method by which
the data in the Central Repository will be maddlalske to regulators to perform surveillance or
analyses, or for other purposes as part of thgirlatory and oversight responsibiliti€$.”As the
Commission noted, “[t]he time and method by whieledwill be available to regulators are
fundamental to the utility of the Central Repositbecause the purpose of the repository is to

%0 Although the Plan Processor must account for plalsimultaneous queries, the Central Repositorst miso
support the ability to schedule when jobs are run.

%1 |nitially, only the SEC and Participants will hasecess to data stored in the Central Repository.

%2 The RFP required support for a minimum of 3,00€rsis The actual number of users may be highedhasen
regulator and Participant usage of the system.

3 SEC Rule 613(a)(1)(ii).
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assist regulators in fulfilling their responsibgs to oversee the securities markets and market
participants.®

(@) Time Data will be Made Available to Regulators

At any point after data is received by the CerfR@pository and passes basic format
validations, it will be available to the Participsrand the SEC. The Plan Processor must ensure
that regulators have access to corrected and liokiet and Customer data by 8:00 a.m. Eastern
Time on T+5.

As noted above, SEC Rule 613(e)(6) requires thept@orrection of data reported to the
Central Repository, and the Participants belieat tine timeframes established in Appendix D,
Data Availability, meet this requirement. Additadly, each of the Bidders indicated that it would
be able to process the reported data within thesdrames. However, the FIF, an industry trade
group, expressed concern that the error repairawndill constitute a significant burden to CAT
Reporters and questioned whether the error repaidow “can be reasonably mét”FIF
supports maintaining the current OATS Error Hargltimelines, which allow for error correction
within five OATS-business days from the date ofjiral submissiofi® SIFMA also recommends
a five-day window for error correctidil. Nevertheless, the Participants believe that it is
imperative to the utility of the Central Repositdmat corrected data be available to regulators as
soon as possible, and therefore the Participant®tisupport adopting the five-day repair window
permitted under OATS, but instead are providingrad-day repair window for the Central
Repository?®

(b) Method by which Data will be Available to Regulatos

As required by SEC Rule 613(a)(1)(ii), this sectilmscribes the ability of regulators to use
data stored in the Central Repository for invesioges, examinations and surveillance, including
the ability to search and extract such datdhe utility of the Central Repository is dependem
regulators being able to have access to data éomusarket reconstruction, market analysis,
surveillance and investigatioh.The Participants anticipate that the Plan Prares#l adopt
policies and procedures with respect to the hagdifrsurveillance (including coordinated, SEC
Rule 17d-2 or RSA surveillance) queries and reguiestdata. In the RFP, the Participants asked
that the Bidders describe:

« the tools and reports that would allow for the agtion of data search criteria;

* how the system will accommodate simultaneous uUsems Participants and the SEC
submitting querie&?

® Adopting Release at 45790.

% FIF Response at 35.

% FIF Response at 35.

" SIFMA Recommendations at 62.

8 One example of why the Participants believe adiag repair window is too long is that regulatomymeed access
to the data as quickly as possible in order to aohtharket reconstruction.

%9 SEC Rule 613(a)(1)(ii).

9 Adopting Release at 45790.

"L RFP Question 81.
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» the expected response time for query results, traer in which simultaneous queries
will be managed and the maximum number of conctiqearies and users that can be
supported by the systeffy;

« the format in which the results of targeted quewiékbe provided to user§:

» the methods of data delivery that would be maddabia to Participant regulatory
staff and the Commissiof;

* any limitations on the size of data that can bévdetd at one time, such as number of
days or number of terabytésand

* how sggultaneous bulk data requests will be managethsure fair and equitable
access.

All Bidders provide means for off-line analy§isind dynamic search and extraction. The
Bids described a variety of tools that could beduse providing access and reports to the
Participants and the SEC, including: Oracle Businetelligence Experience Edition, SAS
Enterprises Business Intelligence, and IBM Cognbise Bids proposed data access via direct
access portals and via web-based applicationaddition, the Bids proposed various options for
addressing concurrent users and ensuring fair sa¢adlse data, including: processing queries on a
firstin, first out (FIFO) basis; monitoring to @emine if any particular user is using more systems
resources than others and prioritizing other usgusties; or evaluating each users’ demands on
the systems over a predetermined timeframe amloeii€ is an imbalance, working with users to
provide more resources needed to operate the systemefficiently.

The Bids included a multitude of options for fortivag the data provided to regulators in
response to their queries, including but not lichite FIX, Excel, Binary, SAS data sets, PDF,
XML, XBRL, CSV, and .TXT. Some Bidders would prdei Participants and the SEC with a
“sandbox” in which the user could store data anldagbits own analytical tools and software to
analyze the data within the Central Repositoryiein of performing off-line analyses.

The Participants anticipate that they will be abletilize Central Repository data to
enhance their existing regulatory schemes. ThiecRamts do not endorse any particular
technology or approach, but rather set forth statgdahich the Plan Processor must meet. By
doing so, the Participants are seeking to maxirhieeutility of the data from the Central
Repository without burdening the Plan Processaotaply with specific format or application
requirements which will need to be updated oveetirtn addition, the Participants wanted to
ensure that the Bidders have the ability to pubftine ideas they believe are the most effective.

2 RFP Question 82.

3 RFP Question 83.

" RFP Question 84.

> RFP Question 85.

" RFP Question 86.

""RFP Question 87.

8 The SEC defined “off-line” analysis as “any aniyserformed by a regulator based on data thattiaeed from
the [CAT] database, but that uses the regulataris analytical tools, software, and hardware.” Afilogp Release at
45798 n.853.
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(© Report Building - Analysis Related to Usage of Data by Regulators

It is anticipated that the Central Repository pilbvide regulators with the ability to, for
example, more efficiently conduct investigationsaminations, conduct market analyses, and to
inform policy-making decisions. The Participanmesgulatory staff and the SEC will frequently
need to be able to perform queries on large amairtata. The Plan Processor must provide the
Participants and other regulators the access td Bod generate targeted queries against data in
the Central Repository. The Plan Processor muasigh the regulatory staff at the Participants
and regulators with the ability to create, adjasi] save any ad-hoc queries they run for their
surveillance purposes via online or direct acceshe Central Repository. Queries will require
a minimum set of criteria that are detailed in Apgie D2° The Plan Processor will have controls
to manage load, cancel queries, if needed, andecag@quest process for complex queries to be
run®" The Plan Processor must have a notification m®t®inform users when reports are
availab{lg, provide such reports in multiple formatsd have the ability to schedule when queries
are run.

In addition, the Plan Processor will be requirecetmsonably work with the regulatory staff
at the Participants and other regulators to daspgort generation screens that will allow them to
request on-demand pre-determined report quétidhese would be standard queries that would
enable regulators quick access to frequently-usidmation. This could include standard
queries that will be used to advance the retireroakisting reports, such as Large TraHfer.

The Plan Processor should meet the following respdmes for different query types.
For targeted search criteria, the minimum accepteddponse times would be measured in time
increments of less than one minute. For the coxmgpleries that either scan large volumes of data
(e.g., multiple trade dates) or return large resets (>1M records), the response time should
generally be available within 24 hours of the sugsinin of the request.

The Central Repository will support a permissiorchanism to assign data access rights to
all users so that CAT Reporters will only have asde their own reported data, the regulatory
staff at the Participants and other regulators hlle access to data; except forPIRegulators
that are authorized to access PII will be requicecomplete additional authentications. The
Central Repository will be able to provide accesthe data at the working locations of both the
Participants’ and SEC’s regulatory staff as welbtdger non-office locations. The Central
Repository must be built with operational contt@lsontrol access to make requests and to track
data requests to support an event-based and tiseetsaheduler for queries that allows
Participants to rely on the data generated.

In addition to targeted analysis of data from tleaifal Repository, regulators will also
need access to bulk data for analysis. The Paatits and other regulators will need the ability to

84,4

Id.
8 As documented in Appendix D, each CAT Reportetvélissued a public key pair (“PKI”) that it caseuto submit
data, and access confirmation that their data Bas beceived.
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do bulk extraction and download of data, based smeaified date or time range, market, security,
and Customer-ID. The size of the resulting datarsey require the ability to feed data from the
Central Repository into analytical “alert” progragesigned to detect potentially illegal activify.
“For example, the Commission is likely to use dadan the Central Repository to calculate
detailed statistics on order flow, order sizes,katidepth and rates of cancellation, to monitor
trends and inform Participant and SEC rulemakfig.”

The Plan Processor must provide for bulk extractiott download of data in industry
standard formats. In addition, the Plan Proceissaquired to generate data sets based on market
event data to the Participants and other regulafine Central Repository must provide the ability
to define the logic, frequency, format, and disitibn method of the data. It must be built with
operational controls to track data requests toseeethe bulk usage environment and support an
event-based and time-based scheduler for quea¢sifows Participants to rely on the data
generated. Extracted data should be encryptedp Hrtthta should be masked unless users have
permission to view the data that has been requested

The Plan Processor must have the capability analcgdo provide bulk data necessary
for the Participants and the other regulators toand operate their surveillance processing. Such
data requests can be very large; therefore, thePlacessor must have the ability to split large
requests into smaller data sets for data processiddiandling. All reports should be generated
by a configurable workload manager that is coseawhile also ensuring that no single user is
using a disproportionate amount of resources ferygeneration.

(d)  System Service Level Agreements (SLAS)

As further described in Appendix D, Functionalify®AT Systems, the Participants and
the Plan Processor will enter into appropriate SlnAgrder to establish system and operational
performance requirements for the Plan Processohalpdensure timely Regulator access to
Central Repository data. Among the items to b&iged in the SLA(S) will be specific
requirements regarding query performance, linkagieoader event processing performance of the
Central Repository (e.g., linkage and data avditgliimelines, linkage errors not related to
invalid data, and data retention) as well as systeailability requirements (e.g., system uptime
and DR/BCP performance). The Operating Committélgreriodically review the SLAs
according to the terms to be established in netymtiavith the Plan Processor.

3. The Reliability and Accuracy of the Data (SEC Rulé13(a)(1)(iii))

As required by SEC Rule 613(a)(1)(iii), this sentaiscusses the reliability and accuracy
of the data reported to and maintained by the @EeR&pository throughout its lifecycle,
including: transmission and receipt from CAT Repwst data extraction, transformation and
loading at the Central Repository; data maintenattlee Central Repository; and data access by
the Participants and other regulators. In the AidgRelease, the Commission noted that the
usefulness of the data to regulators would be fogmitly impaired if it is unreliable or inaccurate
and as such, the Commission requested that thieipants discuss in detail how the Central

8 Adopting Release at 4579%ee also RFP § 2.8.2.
87 Adopting Release at 45799.
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Repository will be designed, tested and monitooeghisure the reliability and accuracy of the data
collected and maintained in%f.

(@) Transmission, Receipt, and Transformation

The initial step in ensuring the reliability anccacacy of data in the Central Repository is
the validation checks made by the Plan Processenwlhata is received and before it is accepted
into the Central Repository. In the RFP, the Bgrdints stated that validations must include
checks to ensure that data is submitted in thenegjformats and that lifecycle events can be
accurately linked by 12:00 p.m. Eastern Time on,Te@r hours following the submission
deadline for CAT ReportefS. Once errors are identified, they must be effitieand effectively
communicated to CAT Reporters on a daily basis.T ®&porters will be required to correct and
resubmit identified errors within established tina@fies (as discussed in Appendix D, Data
Avalilability).

The Plan Processor must develop specific dataatadias in conjunction with
development of the Central Repository which mugpliglished in the Technical Specifications.
The objective of the data validation process iertsure that data is accurate, timely and complete
at or near the time of submission, rather thadeatify submission errors at a later time afteadat
has been processed and made available to regul&torachieve this objective, a comprehensive
set of data validations must be developed thatemdeis both data quality and completeness. For
any data that fails to pass these validationsPthe Processor will be required to handle data
correction and resubmission within established fiiames both in a batch process format and via
manual web-based entry.

To assess different validation mechanisms andriyeghecks, the RFP required Bidders
to provide information on the following:

* how data format and context validations for orded quote events submitted by CAT
Reporters will be performed and how rejectionsroors will be communicated to
CAT Reporters®

» asystem flow diagram reflecting the overall datarfat, syntax and context validation
process that includes when each types of validatiirbe completed and errors
communicated to CAT Reporters, highlighting anyetegencies between the different
validations and impacts of such dependencies oviging errors back to CAT
Reporters™

* how related order lifecycle events submitted byasajg CAT Reporters will be linked
and how unlinked events will be identified and conmicated to CAT Reporters for
correction and resubmission, including a descniptibhow unlinked records will be

8 Adopting Release at 45790-91, 45799.
8 RFP Section 2.2.4.

' RFP Question 14.

1 RFP Question 15.
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provided to CAT Reporters for correction (e.g.,afetransmission methods and/or
web-based download®j;

* how Customer and Customer Account Information stiechby broker-dealers will be
validated and how rejections or errors will be caminated to CAT Reporters;and

» the mechanisms that will be provided to CAT Repsrter the correction of both
market data (e.g., order, quotes, and trades)semad Customer and account data
errors, including batch resubmissions and maneatbased submissiofs.

Most Bidders indicated that Customer Account Infation including SSN, TIN or LEI
will be validated in the initial onboarding procegs Additional validation of Customer Account
Information, such as full name, street address, wtmuld occur across CAT Reporters and
potential duplications or other errors would beéed for follow-up by the CAT Reporters.

All Bidders recommended that order data validaherperformed via rules engines, which
allow rules to be created and modified over timenaler to meet future market data needs.
Additionally, all Bidders indicated that data valitbns will be real-time and begin in the data
ingestion component of the system. Standard ddidation techniques include format checks,
data type checks, consistency checks, limit ant lcigecks, or data validity checks. Some
Bidders mentioned the ability to schedule the datalation at a time other than submission,
because there may be a need to have rules engirfesnp validation in a batch mode or
customized schedule during a different time. Addgrs indicated that when errors are found, the
Raw Data will be stored in an error database atificaiions would be sent to the CAT Reporters.
Most Bidders permitted error correction to be sutediby CAT Reporters at any time.

Section 6.3(b) of the CAT NMS Plan sets forth tbiéqees and procedures for ensuring the
timeliness, accuracy and completeness of the dataded to the Central Repository as required
by SEC Rule 613(e)(4)(ii) and the accuracy of tamaonsolidated by the Plan Processor
pursuant to SEC Rule 613(e)(4)(ilD.It also mandates that each Participant and dsdimy
Members that are CAT Reporters must ensure thdatts reported to the Central Repository is
accurate, timely, and complete. Each Participadti® Industry Members that are CAT Reporters
must correct and resubmit such errors within estlabtl timeframes. In furtherance thereof, data
related to a particular order will be reported aately and sequenced from receipt or origination,
to routing, modification, cancellation and/or exgon. Additionally each Participant and its
Industry Members that are CAT Reporters must test teporting systems thoroughly before
beginning to report data to the Central Repositony Appendix D sets forth that the Plan
Processor must make testing facilities availabtesteh testing.

Pursuant to SEC Rule 613(e)(4)(iii), the Plan Pssoewill design, implement and
maintain (1) data accuracy and reliability contfolsdata reported to the Central Repository and
(2) procedures for testing data accuracy and riétiaduring any system release or upgrade

92 RFP Question 16.
9 RFP Question 17.
% RFP Question 18.
% SEC Rule 613(e)(4)(ii) and (iii).

Appendix C - 20



affecting the Central Repository and the CAT Regrs® The Operating Committee will, as
needed, but at least annually, review policies@odedures to ensure the timeliness, accuracy,
and completeness of data reported to the Centfzdsery.

In order to validate data receipt, the Plan Pramess| be required to send an
acknowledgement to each CAT Reporter notifying tleémeceipt of data submitted to the Central
Repository to enable CAT Reporters to create ait trad of their own submissions and allow for
tracking of data breakdowns when data is not reckivi he data received by the Plan Processor
must be validated at both the file and individweadard level if appropriate. The required data
validations may be amended based on input fronOgerating Committee and the Advisory
Committee. Records that do not pass basic vabidstisuch as syntax rejections, will be rejected
and sent back to the CAT Reporter as soon as pessit can repair and resubmit the data.

(b) Error Communication, Correction, and Processing

The Plan Processor will define and design a proesficiently and effectively
communicate to CAT Reporters identified errorsl| idéntified errors will be reported back to the
CAT Reporter and other Data Submitters who subthitte data to the Central Repository on
behalf of the CAT Reporter, if necessary. The @diRRepository must be able to receive error
corrections and process them at any time, incluimgframes after the standard repair window.
The industry supports a continuous validation pseder the Central Repository, continuous
feedback to CAT Reporters on error identificatiod ¢ghe ability to provide error correction at any
time even if beyond the error correction timefrath&he industry believes that this will better
align with the reporting of complex transactionsl aHocations and is more efficient for CAT
Reporters® CAT Reporters will be able to submit error cotius through a web-interface or via
bulk uploads or file submissions. The Plan Promessist support bulk replacement of records,
subject to approval by the Operating Committee, rapdocess such replaced records. A GUI
must be available for CAT Reporters to make updat@sdividual records or attributes.
Additionally, the Plan Processor will provide a rhagism to provide auto-correction of identified
errors and be able to support group repairs {he.wrong issue symbol affecting multiple reports).

SEC Rule 613(e)(6) also requires the Participangpécify a maximum Error Rate for
data reported to the Central Repository pursua8f6 Rule 613(c)(3) and (2. The Participants
understand that the Central Repository will requiee reporting elements and methods for CAT
Reporters and there will be a learning curve whait ®eporters begin to submit data to the

% SEC Rule 613(e)(4)(iii).

" FIF Consolidated Audit Trail Working Group ProcesBroposed Optimal Solution Recommendations & (
15, 2014) available at http://www.sec.gov/comments/4-668/4668-16.pdf (i€ Optimal Solution
Recommendations”).

*FIF Response at 36.

% SEC Rule 613(e)(6)(i) defines “Error Rate” to méflhe percentage of reportable events collectgthe central
repository for which the data reported does ndy fahd accurately reflect the order event that osxlin the market.”
All CAT Reporters, including the Participants, Wik included in the Error Rate. CAT Reporters bdlrequired to
meet separate compliance thresholds, which will AT Reporter-specific rate that may be used abésis for
further review or investigation into CAT Reportarformance (the “Compliance Thresholds”). Compat&an
Thresholds will compare a CAT Reporter’s error tatthe aggregate Error Rate over a period of tonkee defined by
the Operating CommitteeSee infra note 110 and accompanying text (discussing Compdéid hresholds). A CAT
Reporter’s performance with respect to the Compgahhreshold will not signify, as a matter of lahat such CAT
Reporter has violated SEC Rule 613 or the rulemgfParticipant concerning the CAT.
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Central Repository?® However, the utility of the CAT is dependent oprioviding a timely,
accurate and complete audit trail for the Participand other regulatots: Therefore, the
Participants are proposing an initial maximum ERate of 5%, subject to quality assurance
testing performed prior to launch, and it is ap@ated that it will be reset when Industry Members,
excluding Small Industry Members, begin to reportite Central Repository and again when
Small Industry Members begin to report to the CarRepository. The Participants believe that
this rate strikes the balance of making allowariceadapting to a new reporting regime, while
ensuring that the data provided to regulatorsvalcapable of being used to conduct surveillance
and market reconstruction. Periodically, the FRamcessor will analyze reporting statistics and
Error Rates and make recommendations to the Opgr@abmmittee for proposed changes to the
maximum Error Rate. Changes to the maximum Erede Rill be approved by the Operating
Committee. The maximum Error Rate will be revievaad reset at least on an annual basis.

In order to help reduce the maximum Error RatePlla@ Processor will measure the Error
Rate on each business day and must take the foldpsteps in connection with error reporting: (1)
the Plan Processor will provide CAT Reporters wlikir error reports as they become available
and daily statistics will be provided after data baen uploaded and validated by the Central
Repository; (2) error reports provided to CAT Repy will include descriptive details as to why
each data record was rejected by the Central Repgsand (3) on a monthly basis, the Plan
Processor will produce and publish reports detgiiarformance and comparison statistics,
similar to the Report Cards published for OATS prely, which will enable CAT Reporters to
identify how they compare to the rest of their istily peers and help them assess the risk related to
their reporting of transmitted data.

All CAT Reporters exceeding the Error Rate willrbified each time that they have
exceeded the maximum allowable Error Rate andbailinformed of the specific reporting
requirements that they did not fully meet (e.gneiiness or rejections). Upon request from the
Participants or other regulators, the Plan Processloproduce and provide reports containing
Error Rates and other metrics as needed on eachRefyorter's Compliance Thresholds so that
the Participants as Participants or the SEC mag aplpropriate action for failing to comply with
the reporting obligations under the CAT NMS Plad &EC Rule 613.

SEC Rule 613(e)(6) requires the prompt correctiodata to the Central Repository. As
discussed in the NMS Plan, there are a minimurhrekt validation processes that will be
performed on data submitted to the Central Repgsitdhe Plan Processor will be required to
identify specific validations and metrics to defthe Data Quality Governance requirements, as
defined in Appendix D, Receipt of Data from Reprste

The Plan Processor will identify errors on CAT flgbmissions that do not pass the
defined validation checks above and conform tdtae Quality Governance requirements. Error
Rates will be calculated during the CAT Data an#tdge validation processes. As a result, the

190 As indicated by FINRA in its comment to the AdoptiRelease, OATS compliance rates have steadilgovepl as
reporters have become more familiar with the systéhen OATS was first adopted compliance rateewéfb, but
current compliance rates are 99%&e Letter from Marcia E. Asquith, Senior Vice Presitland Corporate Secretary,
FINRA, to Elizabeth M. Murphy, Secretary, Commissi@ug. 9, 2010).

101 Adopting Release at 45790-91.
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Participants propose an initial maximum overalloERate of 59’2 on initially submitted data,
subject to quality assurance testing period peréarprior to launch?® It is anticipated that this
Error Rate will be evaluated when Industry Membergluding Small Industry Members, begin
to report to the Central Repository and then agdien Small Industry Members begin to report to
the Central Repository.

In determining the initial maximum Error Rate of b#te Participants have considered the
current and historical OATS Error Rates, the maglatof new reporting requirements on the
CAT Reporters and the fact that many CAT Reporteag have never been obligated to report
data to an audit trail.

The Participants considered industry experienck RINRA’s OATS system over the last
10 years. During that timeframe there have besretmajor industry impacting releases. These
three releases are known as (1) OATS Phase lIcwigiquired manual orders to be reported to
OATS;}** (2) OATS for OTC Securities which required OTC iéggecurities to be reported to
OATS®and (3) OATS for NMS which required all NMS stodksbe reported to OATE®
Each of these releases was accompanied by signifigpalates to the required formats which
required OATS reporters to update and test thpmnteng systems and infrastructure.

The combined average error rates for the time gsrimmediately following release
across five significant categories for these thedeases follow. The average rejection percentage
rate, representing order events that did not padermic validations, was 2.42%. The average late
percentage rate, representing order events notigedrm a timely manner, was 0.36%. The
average order / trade matching error rate, reptegp@®ATS Execution Reports unsuccessfully
matched to a TRF trade report was 0.86%. The gedeachange/Route matching error rate,
representing OATS Route Reports unsuccessfullymedtto an exchange order was 3.12%.
Finally, the average Interfirm Route matching eraie, representing OATS Route Reports
unsuccessfully matched to a report representingettapt of the route by another reporting entity
was 2.44%. Although the error rates for the 198@al OATS implementation were significantly
higher than those laid out above, the Participbeligve that technical innovation and institutional
knowledge of audit trail creation over the pasy&ars makes the more recent statistics a better
standard for the initial Error Rat&” Based upon these historical error rates, anchdivat
reporting to the Central Repository will involvepating on new products (i.e., options) and
reporting by new reporters (including both brokeekrs and Participants who have not
previously been required to report to OATS), theiBipants believe that the initial Error Rate will

102 As required by SEC Rule 613(e)(6)(ii), the Errat&will be calculated on a daily basis as the remoberroneous
records divided by the total number of recordsikezkon any given day and will be inclusive of daliion of CAT
Data and linkage validations. Error Rates areutaled for reporting groups as a whole, not foiniiatial firms.
Individual firms within a reporting group may hakigher or lower Error Rates, though they would b#l subject to
any penalties or fines for excessive Error Ratdsetdefined by the Operating Committee. Additibnahis Error
Rate will be considered for the purpose of repgrtiretrics to the SEC and the Operating Committekiradhividual
firms will need to maintain Compliance Thresholdgdascribed below.

193 The Participants expect that error rates afteroegssing of error corrections will e minimis.

194 see FINRA, OATS Phase IlI, http://www.finra.org/Indugt€ompliance/MarketTransparency/OATS/Phaselll/.
195 e FINRA, OATS Reporting Requirements to OTC EquigcSrities,
http://www.finra.org/Industry/Compliance/MarketTsparency/ OATS/OTCEquitySecurities/.

1%'see FINRA, OATS Expansion to all NMS Stocks,
https://www.finra.org/Industry/Compliance/Marketfigparency/ OATS/NMS/.

97 The initial rejection rates for OATS were 23% anléte reporting rate of 2.79%.

Appendix C - 23



be higher than the recent rates associated with®w&leases and that an initial Error Rate of 5%
is an appropriate standard.

The Participants believe that to achieve this ERate, however, the Participants and the
industry must be provided with ample resourceduiting a stand-alone test environment
functionally equivalent to the production enviromjeand time to test their reporting systems and
infrastructure. Additionally, the Technical Spéwations must be well written and effectively
communicated to the reporting community with sudfnt time to allow proper technical updates,
as necessary. The Participants believe that ttoe Rate strikes the balance of adapting to a new
reporting regime, while ensuring that the data jes to regulators will be capable of being used
to conduct surveillance and market reconstrucegnyell as having a sufficient level of accuracy
to facilitate the retirement of existing regulateeports and systems where possible.

The Participants are proposing a phased approdowasing the maximum Error Rate.
Under the proposed approach, one year after a C&pbRer’s respective filing obligation has
begun, their maximum Error Rate would become'{%4vlaximum Error Rates under the
proposed approach would thus be as follows:

One Yeal™ Two Years Three Yearg Four Years
Participants 5% 1% 1% 1%
Large broker-dealers N/A 5% 1% 1%
Small broker-dealers N/A N/A 5% 1%

In addition to the above mentioned daily Error R&AT Reporters will be required to
meet separate Compliance Threshdfdsyhich rather than the Error Rate, will be a CAT
Reporter-specific rate that may be used as the barsiurther review or investigation into CAT
Reporter performance. Although Compliance Thregshulill not be calculated on a daily basis,
this does not: (1) relieve CAT Reporters from tlodaligation to meet daily reporting requirements
set forth in SEC Rule 613; or (2) prohibit disanalry action against a CAT Reporter for failure to
meet its daily reporting requirements set fortlsEEC Rule 613. The Operating Committee may
consider other exceptions to this reporting oblayabased on demonstrated legal or regulatory
requirements or other mitigating circumstances.

In order to reduce the maximum Error Rate and B&{ Reporters to meet their
Compliance Thresholds, the Plan Processor mustdqe®upport for CAT Reporter “go-live”
dates, as specified in Appendix D, User Support.

(c) Sequencing Orders and Clock Synchronization

SEC Rule 613(c)(1) requires the Central Repostimyrovide “an accurate,
time-sequenced record of orders,” and SEC Ruledj(B(requires the CAT NMS Plan to require

198 Error rate reporting will be bifurcated by reponggoup (e.g., Large Broker/Dealers) rather thapct type to
minimize the complexity of Error Rate calculations

199 As used in this table, “years” refer to yearsraéféectiveness of the NMS Plan.

110 compliance Thresholds will be set by the Operafiognmittee. Compliance Thresholds for CAT Repsrteitl
be calculated at intervals to be set by the Opaga@iommittee. All CAT Reporters, including the ®apants, will be
subject to Compliance Thresholds. Compliance Ttolels will include, among other items, compliandghwelock
synchronization requirements.
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each CAT Reporter “to synchronize its businesskddhat are used for the purposes of recording
the date and time of any reportable event . thedime maintained by the National Institute of
Standards and Technology (NIST), consistent witlugtry standards.” As an initial matter,
because of the drift between clocks, an accuratetytenced record of orders cannot be based
solely on the time stamps provided by CAT Reportés discussed above, the CAT NMS Plan
requires that CAT Reporters synchronize their cdackwithin 50 milliseconds of the NIST.
Because of this permitted drift, any two separéieks can vary by 100 milliseconds: one clock
can drift forward 50 milliseconds while another chift back 50 milliseconds. Thus, it is possible
to have, for example, one firm report the routammbrder at 10:40:00.005 while the firm receiving
the routed order reports a receipt time of 10:3983 (i.e., the time stamps alone indicate that the
routed order was received before it was sent).tlismreason, the Participants plan to require that
the Plan Processor develop a way to accuratelly thecsequence of order events without relying
entirely on time stamps?

There were several different approaches suggestdtelBidders to accomplish the
accurate sequencing of order events. Some Biddggested using time stamp-based
sequencing; however, most Bidders recognized wiate all CAT Reporters should have their
time stamp clocks synchronized, in practice thichyonization cannot be wholly relied upon due
to variations in computer systems. These Biddagsan linkage logic to derive the event
sequencing chain, such as parent/child ordershelresolve time stamp issues, one Bidder
proposed adding unique sequence ID numbers asonthlé event information to help with time
clock issues and a few others would analyze thatans on clock time and notify those CAT
Reporters that need to resynchronize their clocks.

The Participants believe that using a linking logaot dependent on time stamps would
enable proper sequencing of an order. This detisisupported by the industry since time stamps
across disparate systems cannot be guaranteedeslitcely to be error-prong? The Participants
believe that this type of sequencing can be sutidgsased for both simple and complex orders
that will be reported to the Central RepositorheTndustry supports using event sequencing that
is already built into the exchange protocols, whinposes sequencing and determines the true
market environment:®

As required by Section 6.8(a) of the CAT NMS Plaach Participant will synchronize its
Business Clocks (other than Business Clocks usetydor Manual Order Events, which will be
required to be synchronized to within one seconti®@time maintained by the NIST) used for the
purposes of recording the date and time of any Raple Event that must be reported under SEC
Rule 613 to within 50 milliseconds of the time ntained by the NIST, and will adopt a
Compliance Rule requiring its Industry Members ¢atlde same. Furthermore, in order to ensure
the accuracy of time stamps for Reportable EvéinésParticipants anticipate that Participants and
Industry Members will adopt policies and proceducegerify such required synchronization each
Trading Day (1) before the market opens and (2pparally throughout the Trading Day.

11 Events occurring within a single system that ukessame clock to time stamp those events shoudtleeto be
accurately sequenced based on the time stampurelated events, e.g., multiple unrelated ordenrs different
broker-dealers, there would be no way to definijigequence order events within the allowable cldrift as defined
in_Article 6.8.

112 gee | etter from Manisha Kimmel, Executive Director, &ircial Information Forum, to Participant Represtves
of the CAT (June 12, 2013jyailable at http://catnmsplan.com/industryFeedback/P284394K Ikdtter”).

"3EIF Letter at 11.
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As noted above, Rule 613(d)(1) requires the CAT NRIS to impose a clock
synchronization requirement “consistent with indystandards.” The Participants believe that
the 50 millisecond clock synchronization drift t@ace included in Section 6.8(a) represents the
current industry clock synchronization standard tredefore satisfies the Rule. To determine the
current industry standard, the Participants retiedurvey feedback provided by industry
members, as further discussed in Appendix C, D.12.

Importantly, Section 6.8 requires, pursuant to Ra1l8(c)(2), that Participants, together
with the Plan Processor’s Chief Compliance Offiesaluate the clock synchronization standard
on an annual basis to reflect changes in indusarydsrds. Accordingly, to the extent existing
technology that synchronizes business clocks wittwar tolerance (i.e., within less than 50
milliseconds drift from NIST) becomes widespreadwgh throughout the industry to constitute a
new standard, the clock synchronization requirernétite CAT NMS Plan would be revised to
take account of the new standard.

In accordance with SEC Rule 613(d), Section 6.8{the CAT NMS Plan states that “[i]n
conjunction with Participants and other approprlatiustry Member advisory groups, the Chief
Compliance Officer shall annually evaluate wheihdustry standards have evolved such that: (i)
the synchronization standard in Section 6.8(a) shio& shortened; or (ii) the required time stamp
in Section 6.8(b) should be in finer increments.”

The Participants anticipate that compliance with gnovision will require Participants
and Industry Members to perform the following ongrarable procedures. The Participants and
their Industry Members will document their clocksiironization procedures and maintain a log
recording the time of each clock synchronizatiorigrened, and the result of such
synchronization, specifically identifying any symchization revealing that the discrepancy
between its Business Clock and the time maintdoyetie NIST exceeded 50 milliseconds. At all
times such log will include results for a periochet less than five years ending on the then ctirren
date.

In addition to clock synchronization requiremenii® Participants considered the
appropriate level of time granularity to be reqdine the CAT NMS Plan. Although millisecond
increments are generally the industry standardr&mling systems, there is a wide range of time
stamp granularity across the industry commonly iregn§rom seconds to milliseconds to
micro-seconds for Latency sensitive applicatibfisThe disparity is largely attributed to the age
of the system being utilized for reporting, as olsigsstems cannot cost effectively support, finer
time stamp granularit}:> To comply with a millisecond time stamp require¢he Participants
understand that firms may face significant costsath time and resources to implement a
consistent time stamp across multiple syst&fhahis may include a need to upgrade databases,
internal messaging applications/protocols, datetwauses, and reporting applications to enable
the reporting of such time stamps to the Centrpid@iory’*’ Because of this, FIF recommended
to the Participants a two year grace period foetstamp compliancg® FIF and SIFMA also

114 etter from T.R. Lazo, Managing Director, SIFMAdaThomas Price, Managing Director, SIFMA (June 11,
2013),available at http://catnmsplan.com/industryFeedback/P284395-\V&A Letter”); FIF Letter at 10.
USEIE Letter at 10.
i‘; FIF Letter at 10; SIFMA Comments on Selected Topicl1.
116 FIF Letter at 10.
FIF Letter at 10.
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supported an exception for millisecond reportingdader events that are manually processed,
which is discussed belott®

To the extent that any CAT Reporter uses time ssampcrements finer than the
minimum required by the CAT NMS Plan, each Par#oipwill, and will adopt a rule requiring its
Industry Members that are CAT Reporters to, ush ner increments when providing data to the
Central Repository.

With respect to the requirement under SEC Rule®X8(d (d)(3) that time stamps “reflect
current industry standards and be at least to ihisecond,” the Participants believe that time
stamp granularity to the millisecond reflects catnadustry standards. However, after careful
consideration, including numerous discussions WEhDAG, the Participants have determined
that time stamp granularity at the level of a redliond is not practical for order events that
involve non-electronic communication of informati@fManual Order Events”). In particular, it
is the Participants’ understanding that recordiraplvbl Order Events to the millisecond would be
both very costly, requiring specialized softwarefggurations and expensive hardware, and
inherently imprecise due to the manner in which aanmteraction is required. The industry
feedback that the Participants received througiDih€ suggests that the established business
practice with respect to Manual Order Events ismémually capture time stamps with granularity
at the level of a second because finer incremertsat be accurately captured when dealing with
manual processes which, by their nature, take lologeerform than a time increment of under one
second. The Participants agree that, due to tlueenaf transactions originated over the phone, it
is not practical to attempt granularity finer thaare second, as any such finer increment would be
inherently unreliable. Further, the Participarasndt believe that recording Manual Order Events
to the second will hinder the ability of regulattosdetermine the sequence in which Reportable
Events occur.

As a result of these discussions, the ExemptivaiBsid_etter requested exemptive relief
from the Commission to allow the CAT NMS Plan tquige Manual Order Events to be captured
with granularity of up to and including one secamdetter, but also require CAT Reporters to
report the time stamp of when a Manual Order Ewext captured electronically in the relevant
order handling and execution system of the partheécevent. Granularity of the Electronic
Capture Time will be consistent with the SEC Rul8(@l)(3) requirement that time stamps be at
least to the millisecond.

Thus, the Participants have determined that adtiedtlectronic Capture Time would be
beneficial for successful reconstruction of theeprdandling process and would add important
information about how the Manual Order Events ace@ssed once they are entered into an
electronic system. Additionally, Manual Order Etggrwhen reported, must be clearly identified
as such.

(d) Data Maintenance and Management

Data Maintenance and Management of the Central $tepy “refers to the process for
storing data at the [C]entral [R]epository, indexthe data for linkages, searches, and retrieval,

H9E|E Letter at 10; SIFMA Letter at 11.
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dividing the data into logical partitions when nesary to optimize access and retrieval, and the
creation and storage of data backuf3s.”

The Plan Processor must create a formal recordstren policy to be approved by the
Operating Committee. All of the data (includinghboorrected and uncorrected or rejected data)
in the Central Repository must be kept online foylang six year period, which would create a six
year historical audit trail. This data must beedily available and searchable by regulators
electronically without any manual intervention. diibnally, the Plan Processor is required to
create and maintain for a minimum of six yearsralsyl history and mapping table, as well as to
provide a tool that will display a complete issyebol history that will be accessible to CAT
Reporters, Participants and the SEC.

Assembled lifecycles of order events must be storedinked manner so that each unique
event (e.g., origination, route, execution, modifion) can be quickly and easily associated with
the originating customer(s) for both targeted qgeeand comprehensive data scans. For example,
an execution on an exchange must be linked torigaating customer(s) regardless of how the
order may have been aggregated, disaggregatealtedrthrough multiple broker-dealers before
being sent to the exchange for execution.

Most Bidders recommended dividing data in the Gémepository into nodes based on
symbol, date or a combination thereof in ordeipieesl query response times. The Participants are
not specifying how the data is divided, but willjoere that it be partitioned in a logical manner in
order to optimize access and retrieval.

All of the Bidders addressed data loss through dgikcation and redundancy. Some of
the Bidders proposed a hot-hot design for replicator primary and secondary data, so both sites
are fully operational at all times and there waokdno recovery time necessary in the case of
fall-over to the secondary site. However, thia imore costly solution, and many Bidders
therefore proposed data loss prevention by operatia hot-warm design for replication to a
secondary site. The Participants are requiringttieaPlan Processor implement a disaster recover
capability that will ensure no loss of data and support the data availability requirements fa th
Central Repository and a secondary processingviliteeed to be capable of recovery and
restoration of services at the secondary site widl@ hours of a disaster event.

(e) Data Access by Regulators

As detailed in Appendix C, Time and Method by whigZAT Data will be Available to
Regulators, the Participants and other regulatdrfhawe access to raw unprocessed data that has
been ingested by the Central Repository prior toiNBastern Time on T +£! Between Noon
Eastern Time on T +1 and T+5, the Participantsahdr regulators should have access to all
iterations of processed ddfd. At T+5, the Participants and other regulatoraisthbave access to
corrected dat&® The Plan Processor must adopt policies and puwesdo reasonably inform
Participants and the SEC of material data correstinade after T+5. The Participants and other

120 Adopting Release at 45790 n.782.

E;SeeAppendix C, Time and Method by which CAT Data vbiét Available to Regulators.
Id.

123 Id
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regulators will be able to build and generate teegeueries against data in the Central
Repository. More information about the report,guand extraction capabilities can be found in
Appendix D, Functionality of the CAT System.

() Data Recovery and Business Continuity

As noted above, in addition to describing data sgcand confidentiality, all of the
Bidders were required to set forth an approactata thss recovery and business continuity in the
event of data loss. All of the Bidders addressad tbss through data replication and redundancy.
Some of the Bidders proposed a hot-hot desigrefaiiaation for primary and secondary data, so
both sites are fully operational at all times ameré would be no recovery time necessary in the
case of fall-over to the secondary site. Howetlas,is a more costly solution, and many Bidders
therefore proposed data loss prevention by operatia hot-warm design for replication to a
secondary site.

The Plan Processor must comply with industry besttces for disaster recovery and
business continuity planning, including the staddand requirements set forth in Appendix D,
BCP / DR Process.

With respect to business continuity, the Participdrave developed the following
requirements that the Plan Processor must meeagenaral, the Plan Processor will implement
efficient and cost-effective backup and disasteovery capability that will ensure no loss of data
and will support the data availability requiremeatsl anticipated volumes of the Central
Repository. The disaster recovery site must hagesame level of availability / capacity /
throughput and data as the primary site. In aalditihe Plan Processor will be required to design
a Business Continuity Plan that is inclusive of tisghnical and business activities of the Central
Repository, including the items specified in Appierid, BCP / DR Process (e.g., bi-annual DR
testing and an annual Business Continuity Audit).

4, The Security and Confidentiality of the Information Reported to the Central
Repository (SEC Rule 613(a)(1)(iv))

As required by SEC Rule 613(a)(1)(iv), this secti@scribes the security and
confidentiality of the information reported to tBentral Repository. As the Commission noted in
the Adopting Release, keeping the data secure @mfitlential is critical to the efficacy of the
Central Repository and the confidence of marketigpants. There are two separate categories
for purposes of treating data security and contidéty: (1) PIl; and (2) other data related to
orders and trades reported to the CAT.

Because of the importance of data security, thedjsants included in the RFP numerous
guestions to Bidders requesting detailed infornmatin their data security approaches. In the
RFP, the Participants requested general informatigarding the following:

124 Some trade data (e.g., trade data feeds dissadibgtthe SIPs) is public and therefore of littecern from a
security standpoint. However, because this databredinked to confidential order data or other 1pablic
information, the Participants are requiring thenFPaocessor to store this public data in the samamener as the
non-public order and trade information submittethi® Central Repository by Data Submitters.
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* how the Bidder’s solution protects data during $raission, processing, and at rest
(i.e., when stored in the Central Repositdfy):;

» the specific security governance/compliance metlugies utilized in the proposed

solution??®

* how access to the data is controlled and how teeesys) confirms the identity of
persons (e.g., username/password), monitors wpermitted to access the data and
logs every instance of user acc&ss;

» what system controls for users are in place totgidierent levels of access depending
on their role or functiod®®

» the strategy, tools and techniques, and operatamhimanagement practices that will
be used to maintain security of the systém:

« the proposed system controls and operational pest’

» the organization’s security auditing practices|udig internal audit, external audit,
third-party independent penetration testing, ahdthker forms of audit and testirfd

* how security practices may differ across systeneldgpment lifecycles and
environments that support them (e.g., developniesting, and productiorty?

» experiences in developing policies and procedwea fobust security environment,
including the protection of Pif®

» the use of monitoring and incident handling tool$og and manage the incident
handling lifecycle'*

» the approach(es) to secure user access, includmgity features that will prevent
unauthorized users from accessing the systém:

« the processes/procedures followed if security éatned:*®

» the infrastructure security architecture, includivegwork, firewalls, authentication,
encryption, and protocols; afd

125 RFP Question 65.
126 RFP Question 66.
27 RFP Question 67.
128 RFP Question 68.
129 RFP Question 69.
130 RFP Question 70.
131 RFP Question 71.
132 RFP Question 72.
133 RFP Question 75.
13RFP Question 76.
132FP Question 77.
13_FP Question 78.
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» the physical security controls for corporate, dagater and leased data center

locations'®®

All Bidders acknowledged the importance of dataisgg however, the proposals varied
in the details about security policies, data acogsmsagement, proactive monitoring and intrusion
prevention, and how data security will be impleneeint Some Bidders intend to leverage their
experience in financial services and adopt thdicigs and technologies to control data, and many
Bidders supported such measures as role-basedamrésols, two factor authentication, detailed
system logs, and segmentation of sensitive datasisolated in both logical and physical layers.
Other Bidders indicated that they would use rolselasecurity policies, data and file encryption,
and redundant and layered controls to prevent hoautd access. Additionally, Bidders noted
that the physical locations at which data is storeeld security measures to ensure data is not
compromised. Some Bidders indicated that physicatrols would include background checks
for employees working with the system; physicalding security measures (e.g., locks, alarms,
key control programs, CCTV monitoring for all ccdil areas, and computer controlled access
systems with ID badges).

The RFP also requested additional information $jeta the treatment and control over
Pll. The RFP required Bidders to specifically asd.

« how PII will be stored®® and
« how PII access will be controlled and trackéd.

All of the Bidders proposed segregating PII frora dther data in the Central Repository.
Additionally, all of the Bidders recommended limgiaccess to Pll to only those regulators who
need to have access to such information, and iaguadditional validations to access PII.
Although all Bidders proposed to keep a log of asde the Central Repository by user, the
Bidders suggested different methods of authentinadind utilized varying security policies,
including the use of VPNs or HTTPS.

The RFP also requested information from Biddergata loss prevention (“DLP”) and
business continuity to ensure the continued sgcantl availability of the data in the Central
Repository. Specifically, the RFP asked Bidderddscribe:

« their DLP programt®! and

» the process of data classification and how it eslab the DLP architecture and
strategy-*?

132FP Question 79.

13RFP Question 80.

13RFP Question 5.

12FP Question 6.

141 RFP Question 73. The Bidders were asked to ircinfbrmation pertaining to strategy, tools anchtégues, and
OPerationaI and management practices that willdeselu

142 RFP Question 74.
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Based upon the RFP responses, as well as inputfrefarticipants’ information security
teams and discussions with the DAG, informatioruggcrequirements were developed and are
defined in Appendix D, Data Security. These regmients are further explained below.

(@  General Security Requirements

SEC Rule 613 requires that the Plan Processoretiseisecurity and confidentiality of all
information reported to and maintained by the GarRepository in accordance with the policies,
procedures, and standards in the CAT NMS PtarBased on the numerous options and proposals
identified by the Bidders, the Participants haviined multiple security requirements the Plan
Processor will be required to meet to ensure thergg and confidentiality of data reported to the
Central Repository. The Plan Processor will bpaasible for ensuring the security and
confidentiality of data during transmission andgassing as well as data at rest.

The Plan Processor must provide a solution adamggdiysical security controls for
corporate, data center and any leased facilitiey@lany of the above data is transmitted or stored.
In addition to physical security, the Plan Processost provide for data security for electronic
access by outside parties, including Participantstbe SEC and, as permitted, CAT Reporters or
Data Submitters. Specific requirements are detaneppendix D, Data Security, and include
requirements such as role-based user access &matualit trails for data access, and additional
levels of protection for PII.

Pursuant to SEC Rule 613(i)(C), the Plan Procdsasito develop and maintain a
comprehensive security program for the Central Rigpy with dedicated staff: (1) that is subject
to regular reviews by the Chief Compliance Offiq@), that has a mechanism to confirm the
identity of all persons permitted to access tha;datd (3) that maintains a record of all such
instances where such persons access the datartHareince of this obligation, the CAT NMS
Plan requires the Plan Processor to designateed Compliance Officer and a Chief Information
Security Officer, each subject to approval by theefating Committee. Each position must be a
full-time position. Section 6.2(a) of the CAT NM&an provides that the Chief Compliance
Officer must develop a comprehensive compliancgnamm covering all CAT Reporters,
including the Participants and Industry Memb#fsSection 6.2(b) of the CAT NMS Plan
provides that the Chief Information Security Offiehall be responsible for creating and
enforcing appropriate policies, procedures, staigland control structures to monitor and address
data security issues for the Plan Process andAffeSystem as detailed in Appendix D, Data
Security.

Section 6.12 of the CAT NMS Plan requires thatRlen Processor develop and maintain a
comprehensive information technology security pangifor the Central Repository, to be
approved and reviewed at least annually by the &gy Committee. To effectuate these
requirements, Appendix D sets forth certain pravisidesigned to (1) limit access to data stored
in the Central Repository to only authorized persbmand only for permitted purposes; (2) ensure

143SEC Rule 613(e)(4). This section of Appendix 6vides an outline of the policies and procedurdseto
implemented. When adopting this requirement, tam@ission recognized “the utility of allowing thedrticipants]
flexibility to subsequently delineate them in gezadetail with the ability to make modificationsraseded.”
Adopting Release at 45782. Additional detail isided in Appendix D, Data Security.

144 See Section 6.2(a)(v) of the CAT NMS Plan for a moréaded list of the activities to be performed by iBhief
Compliance Officer.
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data confidentiality and security during all comrnoations between CAT Reporters and the Plan
Processor, data extractions, manipulation andfwamstion, loading to and from the Central
Repository, and data maintenance by the Centrab&epy; (3) require the establishment of
secure controls for data retrieval and query repoytParticipants’ regulatory staff and the SEC;
and (4) otherwise provide appropriate databaseisgtor the Central Repository. Section 6.2(a)
of the CAT NMS Plan provides that the Chief Compdia Officer, in collaboration with the Chief
Information Security Officer, will retain indepentehird parties with appropriate data security
expertise to review and audit on an annual basigditicies, procedures, standards, and real time
tools that monitor and address data security iskudbe Plan Processor and the Central
Repository**°

The Plan Processor must have appropriate solugieti€ontrols in place to ensure data
confidentiality and security during all communicatibetween CAT Reporters and the CAT
System, data extraction, manipulation and transétion, loading to and from the Central
Repository and data maintenance by the system.sdloéon must also address secure controls
for data retrieval and query reports by Participagulatory staff and the SEC. The solution must
provide appropriate tools, logging, auditing andess controls for different components of the
system, such as access to the Central Repositmgsafor CAT Reporters, access to rejected
data, processing status and CAT Reporter calculatent Rates.

In addition, pursuant to SEC Rule 613(e)(4)(i)(¢)(8e Plan Processor will develop and
maintain a mechanism to confirm the identity ofp@tsons permitted to access the data. The Plan
Processor is responsible for defining, assignirdyrannitoring CAT Reporter entitlements.
Similarly, pursuant to SEC Rule 613(e)(4)(i))(C)(®)e Plan Processor will record all instances
where a person accesses the data.

Pursuant to SEC Rule 613(e)(4)(i)(B), Section §(bjeof the CAT NMS Plan requires
each Participant to adopt and enforce rules tlogtire information barriers between its regulatory
staff and non-regulatory staff with regard to asdamesand use of data in the Central Repository,
and permit only persons designated by such Paatitgto have access to and use of the data in the
Central Repository.

The Plan Processor will also develop a formal cyheident response plan to provide
guidance and direction during security incidenis] @ill also document all information relevant
to any security incidents, as detailed in ApperidipData Security.

(b) Pl

As noted above, because of the sensitivity oftRd,Participants have determined PII
should be subject to more stringent standards esuinements than other order and trading data.
In response to the RFP questions, many Biddersiomeat that a range of techniques were
required to ensure safety of Pll. These technigqueaded development of Pl policies and
managerial processes for use by Plan ProcessalbastParticipants’ staff and the SEC, physical
data center considerations and strong automatetslesuch as application, mid-tier, database, and
operating systems levels, and use of role-basezsa@nd other parameters such as time-limited,

145 5ee SEC Rule 613(e)(5).
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case-restricted, and compartmentalized privildgest Bidders advocated for separate storage of
Pll in a dedicated repository to reduce the abflityhacking events to occur.

In accordance with SEC Rule 613(e)(4)(i)(A), alttiRgpants and their employees, as well
as all employees of the Plan Processor, will baired to use appropriate safeguards to ensure the
confidentiality of data reported to the Central Bgifory and not to use such data for any purpose
other than surveillance and regulatory purpose®anicipant, however, may use the data that it
reports to the Central Repository for regulatowyysillance, commercial, or other purposes.

The Participants anticipate that access to Pllvallimited to a “need-to-know” basis.
Therefore, it is expected that access to Pll aasstiwith customers and accounts will have a
much lower number of registered users, and acodhbsstdata will be limited to Participants’ staff
and the SEC who need to know the specific ideofitgn individual. For this reason, PIll such as
SSN and TIN will not be made available in the gahguery tools, reports, or bulk data
extraction**® The Participants will require that the Plan Pesce provide for a separate workflow
granting access to PII (including an audit traisath requests) that allows this information to be
retrieved only when required by specific regulatsigff of a Participant or the SEC, including
additional security requirements for this sensitta¢a. Specifically, the Plan Processor must take
steps to protect Pll as defined in Appendix D, D#gaurity and including items such as storage of
Pll separately from order and transaction datatirfadtor authentication for access to PII data,
and a full audit trail of all PII data access.

It is anticipated that the Technical Specificationb set forth additional policies and
procedures concerning the security of data repadéide Central Repository; however, any such
policies and procedures must, at a minimum, meetduirements set forth in the CAT NMS
Plan and Appendix D.

5. The Flexibility and Scalability of the CAT (SEC Rule 613(a)(1)(Vv))

(@) Overview

As required by SEC Rule 613(a)(1)(v), this sectistusses the flexibility and scalability
of the systems used by the Central Repository leatpconsolidate and store CAT Data,
including the capacity of the Central Repositorgtiiciently incorporate, in a cost-effective
manner, improvements in technology, additional capgadditional order data, information about
additional Eligible Securities or transactions, s in regulatory requirements, and other
developments.

The Plan Processor will ensure that the CentrabBiggry’s technical infrastructure is
scalable, adaptable to new requirements and ogewatslin a rigorous processing and control
environment. As a result, the technical infragnee will require an environment with significant
throughput capabilities, advanced data manageneevites and robust processing architecture.
The technical infrastructure should be designetihabin the event of a capacity upgrade or

146 As described in Appendix C, Reporting Data to@#eT, general queries can be carried out using tretd@ner-1D
without the need to know specific, personally-idféatble information (i.e., who the individual Persassociated with
the Customer-ID is). The Customer-ID will be asatad with the relevant accounts of that Persaus,tthe use of
Customer-ID for querying will not reduce surveiltan
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hardware replacement, the Central Repository cahimeee to receive data from CAT Reporters
with no unexpected issues.

The Plan Processor will perform assessments aCémdral Repository’s technical
infrastructure to ensure the technology employedeiin continues to meet the functional
requirements established by the Participants. Plae Processor will provide such assessments to,
and review such assessments with, the Operating'@ibee within one month of completion.

The Operating Committee will set forth the frequenath which the Plan Processor is required to
perform such assessments. The Operating Commitiseapprove all material changes /
upgrades proposed by the Plan Processor beforedimelye acted upon. The Operating
Committee may solicit feedback from the Advisoryn@oittee for additional comments and/or
suggestions on changes to the capacity study &3pgbeating Committee determines necessary.

The Central Repository will employ optimal techrpfdor supporting (1) scalability to
increase capacity to handle a significant increéasige volume of data reported, (2) adaptability to
support future technology developments and newireauents and (3) maintenance and upgrades
to ensure that technology is kept current, suppaated operational.

Participants will provide metrics and forecasteavgh to facilitate Central Repository
capacity planning. The Plan Processor will mamtaicords of usage statistics to identify trends
and processing peaks. The Central Repository’aaigplevels will be determined by the
Operating Committee and used to monitor resoungelsiding CPU power, memory, storage, and
network capacity.

The Plan Processor will ensure the Central Repgstocompliance with all applicable
service level agreements concerning flexibility andlability of the Central Repository, including
those specified in the CAT NMS Plan and by the @reg Committee.

(b)  Approaches proposed by Bidders

Information received from Shortlisted Bidders irated that all six Shortlisted Bidders
considered incoming transaction volumes to be dnleeir most significant drivers of cost across
hardware, software, and full-time employees (“FT)Ew/ith the expected rate of increase in
transaction volumes and retention requirementslaswy prominent drivers of cost. The
approaches described above will facilitate effectivanagement of these factors to provide for a
cost-effective and flexible Central Repository.

As noted in the RFP, the Bidders were required¢é@igde comments on how the Central
Repository would be scalable for growth in thedwling aspects: number of issues accepted by
the CAT, types of messages accepted by the CATtiadaf fields stored on individual data
records or increases in any data type due to mgrketth. The Bidders were also requested to
describe how the system can be scaled up for peradds and scaled down as needed.

Bidders using a network infrastructure of dataexdibn hubs noted the use of Ethernet
links throughout a single hub as a method of hagdhidditional throughput and capacity. Other
Bidders note access points will be load balanckalyang for additional capacity. Some Bidders
note the need for continued monitoring to faciétamely addition of capacity or other upgrades.
Other Bidders highlighted the ability to scale mesing horizontally by adding nodes to the
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database structure which will allow for additiomapacity. In this instance, adding nodes to an
existing clustered environment allows for the preasgon of processing speed in the existing
processing environment. In a cloud solution, Brdd®te the systems will scale automatically.
That is, the processing load or capacity is deteechiat the instance the tool is ‘run’ by the
processet?’” Some Bidders broadly note that the selectionatfgrm components or features of
their proposed solution infrastructure was the ikegeveloping a scalable system. It is further
noted that the selection of these elements allowsethnological upgrades to incorporate newer
technologies without a system replacement. Biddienstify the use of additional server and
storage capacity as a key proponent of providiagadable system.

6. The Feasibility, Benefits, and Costs for Broker-Dears Reporting Allocations
in Primary Market Transactions to the ConsolidatedAudit Trail (SEC Rule

613(a)(1)(vi))

SEC Rule 613(a)(1)(vi) requires the Participantsgsess the feasibility, benefits and costs
of broker-dealers reporting to the consolidatedtauail in a timely manner:

* The identity of all market participants (includibgoker-dealers and customers) that
are allocated NMS Securities, directly or indirgcth a Primary Market
Transaction*®

» The number of such NMS Securities each such magicipant is allocated; and
« The identity of the broker-dealer making each saltation™*?

The objective of this CAT NMS Plan is to provideanprehensive audit trail that “allows
regulators to efficiently and accurately trackaadtivity in NMS securities throughout the U.S.
markets.” The Participants believe that an evédrgaansion of the CAT to gather complete
information on Primary Market Transactions woulddeseficial to achieving that objective.
However, based on the analysis directed to be catagbls part of this plan, the Participants have
concluded that it is appropriate to limit CAT sulssions related to allocations in Primary Market
Transactions to sub-account allocations, as de=tilelow.

Specifically, based on comments received by thadiaants on this and other topics
related to the consolidated audit traflthe Participants believe that information related
sub-account allocations — the allocation of sharesprimary market offering to the accounts that
ultimately will own them — currently is maintainbg broker-dealers in a manner that would allow
for reporting to the Central Repository without e@sonable costs and could assist the
Commission and the Participants in their regulatdygations, including a variety of rulemaking
and policy decisions. By contrast, the reportihgamcalled “top account” information in Primary
Market Transactions to the Central Repository wanlalve significantly more costs which,

147 ee, e.g., Google Cloud Platform,
https://cloud.google.com/developers/articles/ag@misg-on-the-google-cloud-platform/.

18'All observations and costs as provided in thigiseanclude secondary offerings.

149 SEC Rule 613(a)(1)(vi).

150 Questions for Public Comment re the CAT NMS Plapr( 22, 2013)available at
http://cathnmsplan.com/web/groups/catnms/@ catnmsfdeats/appsupportdocs/p246652.pdf (“April Reqgémst
Comment”).
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when balanced against the marginal benefit, igusdified at this time. These issues are discussed
further below.

As a preliminary matter, the analysis required pans to this section is limited to Primary
Market Transactions in NMS Securities that invalecations. As the Commission has noted,
“a primary market transaction is any transactitimeo than a secondary market transaction and
refers to any transaction where a person purctsesesities in an offering.*** The Participants
understand that Primary Market Transactions gelydralolve two phases that implicate the
allocation of shares. The “book building” phasedives the process “by which underwriters
gather and assess investor demand for an offefisganrities and seek information important to
their determination as to the size and pricingmisaue.*** This process may involve road shows
to market an offering to potential investors, tybig institutional investors, including the
discussion of the prospective issuer, and its mamagt and prospects. The book building phase
also involves efforts by the underwriter to asdartadications of interest in purchasing quantities
of the underwritten securities at varying pricesrirpotential investorS?> Using this and other
information, the underwriter will then decide howvallocate IPO shares to purchasers. The
Participants understand that these are so-caligddtcount” allocations — allocations to
institutional clients or retail broker-dealers, ahdt such allocations are conditional and may
fluctuate until the offering syndicate terminat&ib-account allocations occur subsequently, and
are made by top account institutions and brokeledearior to settlement. Sub-account
allocations represent the allocation of IPO sharélse actual account receiving the shares and are
based on an allocation process that is similaetoisdary market transactiotté.

(@) Feasibility

In the April 2013 Request for Comment, the Partois requested information on how
firms handle Primary Market Transactions. In resgoto the request, FIF, SIFMA and Thomson
Reuters submitted comments explaining current imgysactice with respect to Primary Market
Transaction$® Both SIFMA and FIF noted that broker-dealers geifyemaintain top account
allocation information in book building systemstthee separate from their systems for secondary
market transactions and that differ across thestrgluincluding the use of applications provided
by third parties, in house systems and spreadsfeetmall firms*>® The Participants also
understand that the investment banking divisionsroker-dealers typically use different
compliance systems than those used for secondaketteansactions>’ The DAG also
provided feedbadk® indicating that the impacted systems differ actbssindustry, given

151 > Adopting Release at 45792 n.792.
152 5ee generally, Securities Act Release No. 8565, 70 Fed. Regr4 9Apr. 13, 2005) (Commission guidance
reggardlng prohibited conduct in connection with Imcatlons) (“1PO Allocation Release”).

l5“See FIF Letter at 4.
15 See FIF Letter; SIFMA Letter; Thomson Reuters (May 2013) (“Thomson Reuters Letterjyailable at
http://catnmsplan.com/industryFeedbadae also Thomson Reuters Letter,
http://cathnmsplan.com/industryFeedback/P284396€rys used for primary market allocations diffemfrthose
used for secondary market transactions).
L FIF Letter at 4; SIFMA Letter at 3

>"FIF Letter at 4. The Participants also understaatitop account allocation systems do not gelyenalve
execution reporting capacity, since reporting afyary market transactions is not currently requineder OATS and
other transaction reporting systems. SIFMA Ledte?.

*8 See DAG Cost Estimate for Adding Primary Market Tractians into CAT (Feb. 17, 2015vailable at
http://catnmsplan.com/industryFeedback/P602480.
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differing processes for Primary Market Transactidepending upon the structure of the deal, and
that initial allocations are stored in book-builgisystems with varying levels of sophistication
across the industry, including third-party systeoustom-built systems, and spreadsheets. The
Participants thus believe that capturing indicaiohinterest and other information about top
account allocations in an accurate and consistanter across the industry would be challenging.

By contrast, the Participants believe that it wdagdmore feasible to gather information
relating to sub-account allocations in Primary M#rkransactions. The Participants understand
that sub-account allocations are received in a maand level of detail similar to allocations in
secondary market transaction$and that the same middle and back office systbatsare used
for the processing of sub-account allocations émosidary market transactions generally are also
used for the sub-account allocations for PrimarykdaTransaction&®® Similarly, sub-account
allocations for Primary Market Transactions gergrale maintained in an electronic format that
could be converted into a reportable format acddptior the CAT System. Therefore, these
systems could more easily report information atsoit-account allocations to the Central
Repository than systems containing information reigg top-account allocations.

(b) Benefits

As the Commission notes, data about the final ations of NMS Securities in Primary
Market Transactions could improve compliance mamitpand market analyses by the
Commission and the Participants, which, in turylddelp inform rulemaking and other policy
decisions®* For example, such data could enhance the Conuonissinderstanding of the role of
the allocations in the capital formation proceslsewand how investors receiving allocations sell
their Eligible Securities and how allocations diffenong broker-dealefé? Such data also could
assist the Commission and Participants in condgi¢hiair respective examinations and
investigations related to Primary Market Transaci5®

The Participants believe that most of these paebénefits could be achieved through the
gathering of information relating to sub-accoumb@dtions rather than top account information.
For example, sub-account allocation information Mdaid the Commission and the Participants
in gaining a better understanding of how sharexated in Primary Market Transactions are sold
in the secondary market, or how allocations diffenoss broker-dealers. By contrast, because top
account information of conditional and interim alidions for NMS Securities fluctuates
throughout the syndicate process and may varyfgigntly among firms, the marginal benefits of
such information over final sub-account allocatians much less clear.

(c) Costs

The cost of reporting Primary Market Transactidioimation will depend on the scope of
allocation information subject to the rule, as vedlthe related technology upgrades that would be

9FIF Letter at 4.

10 For example, commenters noted that “firms gengerade the same clearance and settlement systeroleéoing
and settling final allocations in primary markegdrtsactions as they do for clearing and settlingregary market
trades.” SIFMA Letter at 4.

ig; Adopting Release at 45792-93.

Id.
163 |4
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necessary to report such information to the CeRegdository. Based on the response of
commenters, the Participants believe that repottpgaccount information about conditional
allocations to the Central Repository would reqgignificant technology enhancements. As
noted above, current market practices capturedopuent allocations using systems and data
sources that are different and separate from these in secondary market transactions.
Commenters also noted that there may be significamdbility among underwriters in terms of
the systems and applications used to gather suah da

The DAG provided cost estimates associated withaperting of Primary Market
Transactions® These estimates indicated that to report botalrand sub-account allocations
would cost the industry as a whole at least $284l8on*®° and require approximately 36
person-months per firm to implement. The DAG’sreate to report sub-account allocations only
was approximately $58.7 millioff for the industry and would require approximategy 1
person-months per firm to implement. The DAG comted that given the higher costs
associated with reporting initial allocations, rirRary Market Transactions are required to be
reported to the Central Repository, that only répgrfinal sub-account allocations be required.

Based upon this analysis, the Participants areatipe of considering the reporting of
Primary Market Transactions, but only at the suteaat level, and will incorporate analysis of
this requirement, including how and when to implatrgich a requirement, into their document
outlining how additional Eligible Securities coldd reported to the Central Repository, in
accordance with SEC Rule 613(i) and Section 6.lthePlan.

B. ANALYSIS oF THE CAT NMS PLAN: These considerations are intended to help infoen th
Commission about the cost for development, implaatem and maintenance of the CAT
and to help determine if such plan is in the puinlierest.

7. Analysis of Expected Benefits and Estimated Costseif Creating,
Implementing, and Maintaining the Consolidated Audt Trail (SEC Rule

613(a)(1)(vii))

The analysis of expected benefits and estimateid possented here is informed by the
Commission’s public guidance on conducting econamialysis in conjunction with SEC
rulemaking®®” The analysis begins with a statement of the feegkgulatory action, describes
the sources of information used in the analysid,@ovides a description of the economic
baseline used to evaluate the impacts associatadivei CAT NMS Plan. The analysis then

164 See supra note 158.

185 Based upon an assumption of 12 person-monthssiriéss analysis, an implementation timeline ot@dusiness
analysis timeline, 21.741 person-days per mor#{i, 200 daily FTE rate, and a multiplier of 250¢éflect the costs of
the 250 largest reporting firms. 12 person-monftrenalysis * 3 * 21.741 person-days per month *280, daily FTE
rate = $939,211 * 250 = $234.8 million.

186 Based upon an assumption of 3 person-months @iésssanalysis, an implementation timeline of 3xhhsiness
analysis timeline, 21.741 person-days per mon#i,200 daily FTE rate, and a multiplier of 250efect the costs of
the 250 largest reporting firms. 3 person-monthamaflysis * 3 * 21.741 person-days per months 28Q,daily FTE
rate = $234,802 * 250 = $58.7 million.

167 see, e.9., Memorandum to File Re: Current Guidance on Ecaadmalysis in SEC Rulemakings (Mar. 16, 2012),
available at http://mww.sec.gov/divisions/riskfin/rsfi_guidanascon_analy_secrulemaking.pdf (outlining
foundational elements of regulatory economic arnsjys
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provides estimates of the costs to build, implemamd maintain the CAT, as contemplated, and
ends with a description of the alternatives conside

€)) Need for Regulatory Action

SEC Rule 613 further requires the Participantotwsier and discuss in the CAT NMS
Plan detailed estimated costs for creating, imptegng, and maintaining the CAT as
contemplated by the CAT NMS Plan. SpecificallyCSRule 613 requires that the estimated costs
should specify: (1) an estimate of the costs tcPthgicipants in establishing and maintaining the
Central Repository; (2) an estimate of the costsd@er-dealers, initially and on an ongoing basis,
for reporting the data required by the CAT NMS PI&@&) an estimate of the costs to the
Participants, initially and on an ongoing basis,reporting the data required by the CAT NMS
Plan; and (4) the Participants’ proposal to furel¢heation, implementation, and maintenance of
the CAT, including the proposed allocation of sestimated costs among the Participants and
broker-dealers. Set forth below is a discussiorost estimates, including the studies undertaken
to obtain relevant data, as well as the proposedifig model.

(b) Economic Analysis

0] Sources of Cost Information

Participants relied on two primary sources of infation to estimate current audit trail
costs (i.e., costs associated with the economielipa3, the costs incurred to meet the
requirements of SEC Rule 613 for both the Partrdipand other CAT Reporters and the costs
associated with the creation, implementation anshteaance of the CAT. First, to assess the
costs associated with Participant and CAT Repatbégations, Participants solicited study
responses from Participants, broker-dealers and pairty vendors. These three constituencies
are the primary parties with direct costs arisirogrf SEC Rule 613, as discussed further below.
Second, to assess the costs associated with geatiplementing and maintaining the CAT, this
analysis relies on estimated costs submitted bitiders as part of the bidding process.

(A)  Studies

(2) Costs to Participants Study

The first study undertaken collected informatiaonfrthe Participants about current audit
trail reporting costs under the existing regulat@pyorting framework and the potential costs of
reporting to the Central Repository (the “CostRanticipants Study”). Respondents were asked to
estimate separately hardware, FTE staffing costsilard party provider costs, where applicable.
The study also requested information about costsceeted with retiring current regulatory
systems that would be rendered redundant by the. CAT

The Costs to Participants Study was distributeithéol9 Participants on August 11, 2014.
The initial due date for responses was August @542however due to the complexity of the data
collection effort, the due date for the study weerded to September 24, 2014. Discussions with
respondents suggested that at least some of tteeveese more appropriate to measure at the level
of the group of Affiliated Participants that holdiltiple licenses (“Affiliated Participants Group”).
Based on this approach, study results are presémtéalr Participants holding a single exchange
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registration and FINRA, which also is a Participhuat is a registered securities association, and
another five Affiliated Participants Groups reprassy the remaining fourteen registered
exchanges. Subsequent to the filing of the CAT N, the Participants determined that
additional detail about anticipated costs coulgtmvided to enhance the data collected as part of
the Costs to Participants Study and a second dd&xiton was conducted.

(2) Costs to CAT Reporters Study

The study sent to broker-dealers (the “Costs to @&porters Study”) was distributed to
4,406 broker-dealer$® and requested estimates for current costs undenisting regulatory
reporting framework as well as future costs fororéipg to the Central Repository. Broker-dealer
respondents were asked to estimate the future twostport to the Central Repository under two
separate scenarids. Approach 1 described a scenario in which broleatets would submit data
to the Central Repository using their choice osBrg industry messaging protocols, such as the
FIX protocol. Approach 2 provided a scenario inchhbroker-dealers would submit data to the
Central Repository using a defined or specifiedniat; such as an augmented version of OATS.
For each approach, respondents were asked to ésseyaarately hardware, FTE staffing costs,
and third party provider costs, where applicalbimally, broker-dealers were requested to provide
the cost of retirement of existing systems to Ipai@ed by the CAT.

The development of the Costs to CAT Reporters Stoadl place over two months,
starting in May 2014, and included detailed dismrsswith the DAG. The Participants
developed an initial outline of questions basedhenrequirements in SEC Rule 613, as well as a
detailed assumptions document. To make the CosI&\T Reporters Study effective and
informative, the Participants spent two months falating the Costs to CAT Reporters Study with
detailed input from the DAG. The initial draftibfe Costs to CAT Reporters Study was presented
to the DAG in May 2014, and was discussed in twditewhal meetings with the DAG until
mid-June 2014. In addition, on June 4, 2014, dx¢idpants received and subsequently
incorporated detailed written feedback from DAG rbens on the Costs to CAT Reporters Study
and associated assumptions documéht.

The study link was sent on June 23, 2014, to thepti@ance contact at each recipient CAT
Reporter identified by the applicable designateahairing authority or designated options
examining authority to receive regulatory update imfiormation requests. The initial due date for
the study was August 6, 2014. On June 25, 2014 aly®, 2014, the Participants hosted a
webinat’* to review the materials associated with the Cws@AT Reporters Study, and to
answer any questions from the CAT Reporters. Onliy 2014, July 30, 2014, and August 4,
2014, reminders were sent to the CAT Reportersibong their final responses to the Costs to
CAT Reporters Study by August 6, 2014. In addititve Participants requested that industry

188 A unique study link was distributed to 4,406 bnellealers. For 381 of the broker-dealers, theiblistion email
either was undeliverable or the broker-dealer redpd that the study did not apply to them.

169 5ee SEC Rule 613 — Consolidated Audit Trail (CAT) C8sudy Overview and Assumptioresailable at
http://cathmsplan.com/web/groups/catnms/@ catnmsfdeats/appsupportdocs/p535485.pdf.

1"0'see Past Events and Announcements, SROs Launch Stullyalyze Implementation Cost of the Consolidated
Audit Trail (last updated Dec. 10, 2014yailable at http://catnmsplan.com/PastEvents/.

171 See SEC Rule 613: Consolidated Audit Trail (CAT), SR@sgtkd Consolidated Audit Trail Cost Study Webinar
(July 9, 2014)available at http://cathmsplan.com/PastEvents/P551992.
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associations that are part of the DAG encourage tfiembers to respond to the Costs to CAT
Reporters Study.

On August 6, 2014, the first extension was grafwedhe Costs to CAT Reporters Study,
extending the due date to August 20, 2014. On Aug0, 2014, an additional extension was
granted, extending the due date to September 3,201

During the process of collecting responses to th&t<Cto CAT Reporters Study, CAT
Reporters were informed that all responses wertigaghon an anonymous basis and would only
be reported to the Participants in an aggregatesyanous format. The third party facilitator of
the Costs to CAT Reporters Study reviewed all raspse received through the study portal. Study
respondents had the option of identifying themfishould additional follow-up be required; any
such follow-up was undertaken by the third-pargylii@tor, as necessary, to enhance the overall
quality of responses received.

The Participants received 422 responses. Of ttesgmnses, 180 were deemed to be
materially incomplet€? and, thus, they were considered effectively nggoesive. An additional
75 responses were determined to be clearly errenémuexample the responses had repeating
values that could not be used in analysis, or thgnitude of reported FTES or other costs was so
high as to be considered an oufifér As a result, the Participants excluded thesenptete and
clearly erroneous responses from the data settirgsin a population of 167 responses that was
used for purposes of conducting the cost analysssribed herein.

3) Costs to Vendors Study

A study requested information from various serypoaviders and vendors about the
potential costs of reporting to the Central Reogi{the “Costs to Vendors Study”). The
Participants developed the content of the Cost&etalors Study, based on the structure and
content of the Costs to CAT Reporters Study. Tikeidution list for the Costs to Vendors Study
was provided by the DAG, and was distributed tsd®&ice bureaus and technology vendors on
August 13, 2014. The initial due date for respensas September 1, 2014; however, due to the
complexity of the data collection effort, the duwselfor the study was extended to September 12,
2014. The Participants received five completegaases to the Costs to Vendors Study.

(B) Bidder Estimates

To estimate the costs to Participants for creatmglementing and maintaining the CAT,
Bidders were asked to provide in their Bid docura¢atal one-year and annual recurring cost
estimates. As part of the RFP process, the Bidders asked to provide a schedule of the
anticipated total cost of creating, implementing amintaining the CAT. As noted above in the
Background Section of Appendix C, any one of tlkeStiortlisted Bidders could be selected as the
Plan Processor and each Shortlisted Bitldéas proposed different approaches to varioussssue
The Bidder selected as the Plan Processor musttheegpecific requirements set forth in the Plan
and Appendix D and may be given the opportunityetase its Bid prior to the final selection of a

172 Materially incomplete responses were those thatiged responses for less than half of the costedlquestions.
3 Responses were outliers if their values were tmes greater than the next highest value.
174 Section 5.2(b) of the CAT NMS Plan describes hoevRarticipants selected the Shortlisted Bidders.
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Plan Processor. Accordingly, the Participantscgrdie that the cost estimates to create,
implement and maintain the CAT may differ from wisaset forth below’®

In its final rule for the Consolidated Audit Traihe Commission amended its proposal to
include enhanced security and privacy requireme8gsecifically, SEC Rule 613(e)(4) requires
the NMS Plan to include policies and proceduredufing standards, to be used by the Plan
Processor to ensure the security and confidentiadiall information reported to the Central
Repository. Participants did not ask Bidders fmasately assess the costs associated with the
enhanced security requirements in SEC Rule 613eraihese costs were embedded in the Bids as
a component of the total costs.

The RFP requested that Bidders provide an estiofdate total one-time cost to build the
CAT, including technological, operational, admirasive, and any other material costs. The six
Shortlisted Bidders provided estimates ranging feolow of $30,000,000 to a high of
$91,600,000, with an average one-time cost of $EBMO" "

The RFP also requested that Bidders provide amatgiof annual recurring operating and
maintenance costs for the five year period follgyine selection of the Plan Processor, and an
estimate of the annual peak year costs (i.e.,fooshe year during which it will cost the most to
operate the CAT). The six Shortlisted Bidders pied estimates ranging from a low of
$135,000,000 to a high of $465,100,000 over thesmaf the first five years of operation, with an
average five-year cost of $255,600,000 and an geeaanual cost of $51,100,000. Estimates of
peak year recurring costs range from a low of $27,@00 to a high of $109,800,000, with an
average of $59,400,000. The table presented balparts the low, median, average, and
maximum expected costs for the build, maintenaacd,peak year maintenance of the Central
Repository arising from the Shortlisted Bids. Td&gures are subject to change as Bidders may
update their cost estimates.

Bidder Estimates Summary

Minimum Median Mean Maximum
Build Costs | $30,000,000| $46,100,000| $53,000,000  $91,600,000
(One-time)
Maintenance | $27,000,000| $42,200,000( $51,100,000| $93,000,000
Costs
(Annual)
Maintenance | $135,000,000 $211,200,000 $255,600,000 $465,100,000
Costs (5
year)
Peak Year $27,000,000{ $52,400,000| $59,400,000| $109,800,000
Maintenance

75 More specifically, Participants anticipate thatiteology costs and technological solutions mayevoler the
bidding process and may affect the Bids. For mstaone Bidder recently provided an update tdPgmicipants,
noting “We expect continued cost reductions as Miocaw is applied to cloud pricing and to haves thiing down
total cost to the industry on an ongoing basiss’afother example, evolving technologies for detaisty may either
increase or decrease estimated costs.

7 Due to the complexity of the cost estimation effatl figures provided in this analysis sectiowvé®een rounded
to a reasonable degree of accuracy and shouldrisdesed approximate.
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The Participants note, however, that there may ie¢aion between the initial
construction costs and maintenance costs basextbndlogical choices, among other factors. To
better compare estimates, the Participants aragingva range based on the reported combined
build and annual recurring costs for the five yeanod following Plan Processor selection,
discounted by a factor of 28’ Estimates of total costs range from $159,800t600
$538,700,000.

Participants sought insight into the economic dewa the cost estimates from the
Shortlisted Bidders. Specifically, Participantkexs each Shortlisted Bidder to identify the
factors, such as the amount of message trafficptmaty of order life cycles, number and
complexity of Participant and Commission data ratgiand administration and support costs that
were material to its Bid. Bidders identified tleidwing as primary drivers of their Bid costs: (1)
reportable volumes of data ingested into the CeRipository; (2) number of technical
environments that would be have to be built to refmothe Central Repository; (3) likely future
rate of increase of reportable volumes; (4) dathigal requirements; and (5) user support and/or
help desk resource requiremetfts.

(i) Economic Baseline

In publishing SEC Rule 613, the Commission stabed it “believes that the regulatory
infrastructure on which the Participants and then@ission currently must rely generally is
outdated and inadequate to effectively overseargtax, dispersed, and highly automated
national market systent® The purpose of the CAT NMS Plan is to developldoand maintain
a system that provides an infrastructure to appaitgdy monitor, surveil and oversee the national
market system in its current state and providei@afit flexibility to reasonably adjust for future
financial market innovations.

Such a system will necessarily impact the Commisdrarticipants, potential future
Participant entrants, broker-dealers and other etgr&rticipants, issuers and investors. Each
party may derive costs, benefits and other econampects, depending upon plan
implementation, the relevant economic activitiegath entity and the allocation of costs and
responsibilities across those entities. Thesenestid costs, benefits, and other economic impacts
must be assessed against the current economidneasapturing the existing state of regulatory
audit trail activity in the markets. The economéseline for different affected parties is desatibe
in greater detail below.

(A)  Description of Current Audit Trail Reporting

Currently, separate audit trails exist within eagbhange in addition to the audit trail
requirements for FINRA members to report to OATSFor equities, all broker-dealers that are
members of FINRA must report their orders in NM8c&s and OTC Equity Securities, including

" The discount factor represents an estimate cdvieeage yield on AAA-rated corporate debt for thenth period
August 28, 2014 to September 27, 2014. Costsipated to be accrued after the first year (yeatg@ugh 5) are
discounted back to the first year to permit Pguticits to compare the anticipated costs associdthdlifferent Bids
on a constant dollar basis.

178 Bidders indicated that user support costs primadnsisted of FTE costs.

79 Adopting Release at 45723.

180 see FINRA Rule 7410t seq.
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executions or cancellations, to OATS. Accordinfty, FINRA members, it is possible to match
OATS reports to related exchange audit trail esjneovided that the related exchange has a
regulatory services agreement with FINRA such HIBRA has access to the exchange data.
Broker-dealers that are not FINRA members do neelaaregular equity audit trail reporting
requirement, although NYSE and NASDAQ member peipry firms that are not FINRA
members have an obligation to record OATS datarepalrt to FINRA upon request.

Additionally, each exchange creates its own audit for each order received that it receives and
processes.

For options, the options exchanges utilize the Glasted Options Audit Trail System
(“COATS”) to obtain and review information on opt®transactions. COATS data includes
trades, the National Best Bid and National Bese@Odt the time of the trade and clearing
information for customers at the clearing firm levi also identifies clearing firm proprietary
trading and individual marker maker transactiortbdy are reported correctly at the time of the
trade. However, COATS does not include adjustrdatd from the Options Clearing
Corporation; these adjustments include changetherehe account type or size of the position.
Additionally, order information is only available the Commission upon request from the options
exchanges. Currently reports need to be constiletsed on order information received from the
various options exchanges. As previously notet, thre National Best Bid and National Best
Offer at the time of the trade is included in tHeATS data; however, this is optional data that the
exchanges may or may not provide. The optionsan@és utilize their independent quote
information to build their reports.

In sum, each equities and options exchange is tmiiits own unique platform, utilizes
unique entry protocols and requirements and thestes uniquely formatted audit trails.

The existence of multiple non-integrated auditgrhas direct consequences on the
accuracy and efficiency of regulatory oversighheTCommission has stated that:

...there are shortcomings in the completeness, acgura
accessibility, and timeliness of these existingitatnall
systems. Some of these shortcomings are a rdghk o
disparate nature of the systems, which make itactpral,
for example, to follow orders through their entifecycle as
they may be routed, aggregated, re-routed, and
disaggregated across multiple markets. The ladepf
information in the audit trails that would be uddbr
regulatory oversight, such as the identity of thstomers
who originate orders, or even the fact that tws sébrders
may have been originated by the same customenpiher
shortcoming™®*

In addition, the Intermarket Surveillance Groupl§G”) consolidated equity audit trail
combines transaction data from all exchanges anddd by all Participants for surveillance
purposes. However, the ISG audit trail is limibtegtause it contains clearing member and

181 Adopting Release at 45722.
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executing broker’s CRD numbers, but does not contdormation about the beneficial owner to a
trade. It also does not contain order detail imfation such as a complete order entry time or
routing history.

COATS and the ISG equity audit trails are utilizedyenerate various option cross
market/cross product exception reports, such ad-ftonning and anticipatory hedges. Since the
current data is unable to drill down to beneficainer or order information, these reports are less
effective and produce a large number of false pesit

(B)  Costs, Benefits, and Other Economic Impacts of Aldiil
Reporting on Requlators and Market Participants

(1) Participants

There are 19 Patrticipants of varying sizes thaelestablished audit trail reporting
requirements for NMS Securities. Of these, oneregyestered securities association. The other 18
Participants are exchanges. Fourteen of theseapgels permit quotation and transactions in
NMS Securities and 12 permit transactions and quoisin Listed Options.

Participants expend resources currently to mairgatupdate their audit trail reporting
systems. Costs for current surveillance prograsriadicated by Participants responding to the
Costs to Participants Study vary significantly)eefing the various sizes of Participants: total
annual costs associated with meeting current regylaequirements are estimated to be
$6,900,000. Total annual costs for current sulasedle programs for all Participants are
$147,200,000.

(2) Broker-Dealers

Broker-dealers benefit from the current regimeuddittrail reporting to the extent that
reporting today permits the Commission and Pasditip to monitor for rule compliance.
Effective regulatory and compliance oversight easuncreased market integrity and supports
investor confidence in participating in financiahrkets. Conversely, if investors believe that
regulators are unable to adequately and effectivegitor activities in a complex market (through
current audit trail reporting), broker-dealers be@me of the cost in the form of lower market
activity.

Broker-dealers that are FINRA members must haviesysand processes in place to
provide FINRA with the reportable data in the regdiformat. These systems also require
resources to ensure that data quality and consigtemd timeliness of reporting are maintained,
and record-keeping obligations are fulfill®d. Additionally, firm trading and order routing
systems send orders and quotations to each exchatigeformat required by such exchange. In
turn, each exchange must store and convert thdatatae purposes of creating internal exchange
audit trails. Broker-dealers also commit stafféespond to Participant and Commission requests
for additional data and related information baspdrusurveillance.

18250 e.g., SEC Rules 17a-3, 17a-4; FINRA Rules 4511-13.
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Broker-dealers may take varied approaches tolfafjitheir regulatory reporting
obligations. For instance, many broker-dealersehlbgvinternal systems for the purpose of
compiling order and trading data into a reportdbtenat. In these instances, the firms may need
to centralize varied and disparate systems. Qitoer-dealers typically use third parties to help
them comply with their reporting obligations. Thehird parties may include service bureaus that
provide the firms with order management systemeng-may also contract with their clearing
firms to package and submit order data files oir tehalf.

Some broker-dealers that are FINRA members maxémgt from OATS reporting, or
are excluded under FINRA rules from OATS requiretseriexempt firms go through a formal
exemption request process through which they gdtidt they meet the exemption criteria which
includes: (1) the member firm has total annual nexeeof less than $2,000,000; (2) the member
firm and current control affiliates and associgbedsons of the member have not been subject
within the last five years to any final discipligaaction, and within the last 10 years to any
disciplinary action involving fraud; (3) the memlziyes not conduct any clearing or carrying
activities for other firms; (4) the member does cadduct any market making activities in NMS
Stocks and OTC Equity Securities; and (5) the merdbes not execute principal transactions
with its customer$®® FINRA also excludes some members from the dédimiof a reporting
member. The criteria to receive this exclusionude: (1) the member must engage in a
non-discretionary order routing process where itine immediately routes all of its orders to a
single receiving reporting member; (2) the memlaemot direct or maintain control over
subsequent routing or execution by the receivipgmeng member; (3) the receiving reporting
member must record and report all information uragbgrlicable FINRA rules; and (4) the member
must have a written agreement with the receivipgmng member specifying the respective
functions and responsibilities of each pdffy. Approximately 660 broker-dealers are either
exempt or excluded from OATS requirements, but bellrequired to report to the Central
Repository. These broker-dealers are includeterestimate of broker-dealers currently quoting
or executing trades in NMS Securities and/or Lisbgdions.

Additionally, the OATS rules do not require thabprietary orders generated in the normal
course of market-making be report&d.While some firms have chosen to voluntarily résoch
orders, there may be current gaps in the audit trai

Broker-dealers that are members of other Partitgoanust also have systems and
processes in place to provide the necessary régp@data in the required format. These systems
also require resources to ensure data quality ansistency, timeliness of reporting, and
record-keeping obligation8® Broker-dealers that are members of more tharPangcipant must
maintain and manage systems that provide the nelexatlit trail data to each Participant for
which they have an obligation to report such datée manner and by the rules proscribed by
each Patrticipant, as applicable.

Upon request, broker-dealers must submit ElectrBhie Sheet (“EBS”) data to the
requesting Participant by the specified due dakeghvis generally ten business days after receipt

183 See FINRA Rule 7470.

184 See FINRA Rule 7410(0).

185 See FINRA Rule 7410()).

18 50 e.g., SEC Rules 17a-3, 17a-4; FINRA Rules 4511-13.
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of the initial request. An EBS request is mad@itmduct and trade date range, with the data
providing detailed information about the underlyamrounts that transacted in the requested
security. EBS requests can only be made for settémsactions in equity, option, or fixed income
products, and they include information on alloaasiand executions of the requested product and
may cover a time period of up to seven years filoendate requested. Large Trader Reports are
similar to EBS reports, except they are requestdyl lwy the Commission. Large trader requests
may only be requested for NMS Securities, which majude unsettled transactions. In addition
to requests being made by security and trade datgger a Large Trader request may be made by a
LTID and trade date range. An LTID is an SEC idesrtused to identify related entities under the
same beneficial ownership structure. Broker-dealaust have systems and processes in place to
provide EBS or large trader reportable data inrdggiired format. These systems require
resources to ensure that the data quality anditiesd of reporting are maintained, and
record-keeping obligations are met. As with OAB&ker-dealers must commit staff to respond
to requests for EBS or large trader data and niay\aried approaches to fulfilling their
regulatory reporting obligations.

PHLX Rule 1022 initially required members to subspetcified data to PHLX for all
accounts, however this rule was amended in May 20iore closely mirror NYSE Rule 757,
ARCA Rule 6.39, and CBOE Rule 8.9, and to only negbroker-dealers to report data for all of
the accounts for which they engage in trading aws/or which they exercise investment
discretion upon request, rather than on a contgqhbasis. PHLX Rule 1022 was in place prior to
the existence of the compliance data files from (SGATS and ECAT) and OCC (position). The
remaining requirement for members to provide datanurequest is to enable a review if required
for regulatory purposes. PHLX Rule 1022 is anatgal to be retired once all CAT Reporters are
submitting data to the CAT as the information wolddobtainable from CAT, rather than from
Industry Members.

CBOE Rule 8.9(b) requires clearing firms to submiit,a daily basis and in a manner
prescribed by CBOE, every executed order enteraddrket makers for securities underlying
options traded on CBOE or convertible into suctusges or for securities traded on CBOE, as
well as for opening and closing positions in altfsgecurities held in each market maker account.
To the extent that clearing firms do not reportsarders and information, the market maker who
entered the order is responsible for reportingtider information. These data files are commonly
known as Market Maker Equity Trade (MMET) and Marktaker Stock Position (MMSTK)
files. The CBOE daily reporting requirement forrket makers is comparable to other option
exchange reporting requirements. CBOE Rule 8i8(ahticipated to be amended once all CAT
Reporters are submitting data to the CAT as thamétion would be obtainable from CAT rather
than from Industry Members.

As of June 30, 2014, there were 4,406 registerekidordealers that were members of at
least one Participant. The Participants determihat] as of July 31, 2014, approximately 1,800
of these registered broker-dealers quoted or ezdduinsactions in NMS Securities, Listed
Options or OTC Equity Securities. Of these 1,8@kbr-dealers, approximately 1,700 are
FINRA members and are either reporting to OATS erendentified as routing firms in OATS
reports submitted by other OATS reporting brokesteles, but are otherwise excluded from the
definition of an OATS reporting member or exemptifirthe OATS rules. In addition, there are an
estimated 100 broker-dealers that reported tralosecto another SRO, but that are not FINRA
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members. This determination was made throughiaweaf the number of broker-dealers that
transmitted order information to OATS, reportedaction information or quoted messages to a
Participant for each month, over the previous 18tm& The Participants also reviewed message
traffic data in the same month in the prior yeat Bound that July 2014 was a reasonable
representation of such activity.

Cost components considered in this process incltetgthology costs (hardware /
software costs), FTE costs (including, technolaperational, and compliance staffing
requirements), and any outsourcing co&tdhe study also contained questions related tentirr
costs that are intended to capture the baselirie tmbroker-dealers for regulatory reporting,
including costs related to compliance with OATS; BEBS and Large Trader reporting, and other
reporting requirements, such as NYSE Rule 410B,®Rule 1022, FESC/NYSE Rule123(e)/(f),
and CBOE Rule 8.9.

(C) Description of Costs to CAT Reporters Study Results

Of the 167 responses to the Costs to CAT RepoBtierdy used in the analysis of costs
associated with reporting to the Central Reposjté®&were from large firms and 118 were from
small firms*®® Fifty-one respondents indicated that they havel ®Aeporting obligations and
116 respondent?’ stated that they do not currently have OATS répgmbligations:™® Of these
51 OATS reporters, 21 were large and 30 were donaler-dealers, with one firm completing all
reporting using in-house staffing, 26% using a coration of in-house staffing and outsourcing,
44% of firms outsourcing to clearing firms, and theaining 26% outsourcing their reporting to
service bureaus. Of the remaining 116 broker-deaself-identified as non-OATS reportérs,

28 were large and 88 were small. Figures for easpondent category have been provided for

187 These costs are not mutually exclusive, and redgras may have included a combination of costssacath
categories.
188 Firms were requested to self-select as “smathiéfy would qualify under Exchange Act Rule 0-1@(g) broker or
dealer that:
(1) had total capital (net worth plus subordindtablilities) of less than $500,000 on the datehi prior
fiscal year as of which its audited financial staémts were prepared pursuant to 240.17a5(d) oot if
required to file such statements, a broker or dehbg had total capital (net worth plus subordidat
liabilities) of less than $500,000 on the last hask day of the preceding fiscal year (or in tmetihat it has
been in business, if shorter); and
(2) is not affiliated with any Person (other thamadural Person) that is not a small business atlsm
organization as defined in this section.
189 participants recognize that 116 respondents stag¢dhey do not currently report to OATS and thisnber is
greater than the Participants’ estimate of thd taianber of broker-dealers with reporting obligasdo SROs other
than FINRA. Participants assume that some brokateds who are FINRA members and currently exempt o
excluded from OATS reporting requirements identifieBemselves as having no OATS reporting requirém@iven
that these study responses provided data that cotldtherwise be presumed to be incomplete orcurade, the
Participants have chosen to include these respamsles analysis.
19 The distinction between cost estimates for OAT& ran-OATS reporters is being made so that Pastitipmay
assess potential differences in estimated costssithe two identified scenarios in order to cappotential
differences in costs that might arise from curreprting practices.
1 The distinction between cost estimates for OAT& mon-OATS reporters is made so that Plan Partitipaay
assess potential differences in estimated costssithe two identified scenarios in order to cappotential
differences in costs that may arise from curreporegng practices.
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reference to support the cost analysis and indloel@verage, median, minimum, maximum, and
number of responses received equal to zero (O)pokh™

In analyzing responses to the Costs to CAT Remo&ardy, Participants found responses
to specific questions to be outliers. Howevethd overall response from that respondent was
otherwise deemed to be reasonably complete, tpemes was included in the analysis. As a
result, in some cases, this may result in averagagedians being higher or lower than may be
expected. In addition, a significant number afnfs; in particular large firms, indicated that their
current cost for regulatory obligations is $0islthe Participants’ understanding that this islik
due to current operational practices among broketeis that do not differentiate between
technology and headcount costs that support bissfnastionality and regulatory reporting.

Tables 1 and 2 describe the costs associated witértt regulatory reporting
requirements. Current costs for study respondmntsisted of hardware / software costs, FTE
costs consisting of development / maintenance abipial, and compliance staffing as well as
third party outsourcing costs. Current averagedfar® hardware / software costs for the 49 large
firms were equal to $310,000 ($0) and the 118 sfirailk were equal to $130,000 ($0).

Large firms reported that they employ an averaged{em) of 9.56 (0.00) FTEs for OATS,
EBS and other regulatory reporting requirementslengmall firms employed 2.36 (0.00) FTEs
for the same reporting requirements. Participastisnate the dollar costs associated with these
FTEs by applying an annual expenditure of $401gIOFTE® to determine cost. The resulting
average (median) FTE costs were equal to $3,80¢®0)dor the 49 large firms and $950,000
($0) for the 118 small firms.

Third party / outsourcing costs were also variedilny size. Average (median) third party
/ outsourcing costs for large firms was $180,00H) éhd $130,000 ($0) for small firm:.

Based on the costs associated with current regylegporting requirements, large firms
provided an average cost of $4,290,000, and sinai$ freported an average cost of $1,210,000
for current reporting costs, with a median estintdt®0 for both large and small firms.

192 Some respondents provided no response to a speu#stion, i.e., left that response blank, whitevjgling
responses to the other questions in the study.taliles provided throughout this section provid®ant of such
blank responses for each question.

® Participants assume an annual cost per FTE df,840, consistent with the rate applied by the Céssion in the
Adopting Release. Participants do note, howevat,ah part of the Costs to CAT Reporters Studypamrdents were
solicited to provide a cost for FTEs. Based onwoesps, the estimated annual cost per FTE woul®bé,$00 for
large firms and $167,000 for small firms. Applyitigese estimates instead of the Commission’s assanmaghl cost
would lead to dollar costs for FTEs on the ordenalf as large as reported here.

* One anonymous small firm in the sample reporteata current regulatory reporting cost of $14limil. The
Participants are not in a position to verify thiswmber or determine whether it is due to an erroseesponse (e.g., the
respondent may not have recognized that the stoitcted responses to the cost questions in $lif@éments).
Therefore, Participants believe median numbers nligtier represent the typical costs across langdesenall firms
instead of reported averages.
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Table 1: Current Costs: Large Respondents Summary (49 Firms)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $310,000 9.56 $3,800,000 $180,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 0.13 $52,000 $1,000
Maximum $6,000,000 190.00| $76,300,000 $6,000,000
Count of Zero 31 o5 o5 36
Responses
Count of Blank 0 0 0 0
Responses

Table 2: Current Costs: Small Respondents Summary (118 Firms
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $130,000 2.36 $950,000 $130,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 0.15 $60,000 $1,000
Maximum $14,000,000 68.00| $27,300,000 $6,500,000
Count of Zero 96 89 89 93
Responses
Count of Blank 0 0 0 0
Responses

Tables 3 to 6 describe the current regulatory dostsespondents who identified
themselves as having OATS reporting obligationswthose that do not (referred to as
non-OATS). For the 21 large OATS reporters, curhemdware / software costs averaged
$720,000, with a median cost of $10,000, whileZBdarge non-OATS reporters reported an
average hardware / software cost of $2,600, witiedian cost of $0. For the 30 small OATS
reporters, current hardware / software costs aeer&g90,000, with a median value of $3,000,
with the 88 small non-OATS reporters reporting e@rage hardware / software cost of $900 and a
median cost of $0.

Large OATS reporters stated they required, on @eerh7.88 FTES, with a median value
of 7.00 FTEs. Applying the FTE rate described ahatkis translates into an average FTE cost of
$7,200,000, and a median value of $2,800,000. . aogn-OATS reporters indicated an average
FTE requirement of 3.32 and a median requireme0t@f, translating into an average cost of
$1,300,000 and a median cost of $0. On the otterd the spectrum, small OATS reporters
stated they required, on average, 6.11 FTEs, witledian value of 3.50 FTEs. Applying the FTE
rate described previously, this translates intaxarage FTE cost of $2,500,000, and a median
value of $1,400,000. Small non-OATS reportersaatid average FTE requirements of 1.08 and
a median requirement of 0.00, translating intoarage cost of $430,000 and median cost of $0.
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Third party / outsourcing costs for Large OATS ngers averaged $400,000, with a
median value of $0; large non-OATS reporters ingidaverage third party / outsourcing costs of
$22,000, with a median value of $0. For small OA&gorters, third party / outsourcing costs
averaged $510,000 with a median value of $3,00@jlsmon-OATS reporters provided average
costs of $2,900, with median costs of $0.

Based on the cost estimates above, large OATStegpastimated an average (median)
cost equal to $8,320,000 ($2,810,000) while large-©ATS respondents estimated an average
(median) cost equal to $1,324,600 ($0). Small OAgirters estimated an average (median) cost
equal to $3,500,000 ($1,406,000) while small nonfSAespondents estimated an average
(median) cost equal to $433,800 ($0).

Table 3: Current Costs: Large OATS Respondents Sumary (21 Firms)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $720,000 17.88 $7,200,000 $400,000
Median $10,000 7.00 $2,800,000 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 0.13 $52,000 $1,000
Maximum $6,000,000 190.00| $76,300,000 $6,000,000
Count of Zero 6 5 5 11
Responses
Count of Blank 0 0 0 0
Responses

Table 4: Current Costs: Large Non-OATS Respondents Summary28 Firms)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $2,600 3.32 $1,300,000 $22,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 1.00 $400,000 $60,000
Maximum $50,000 60.00| $24,100,000 $300,000
Count of Zero o5 23 23 o5
Responses
Count of Blank 0 0 0 0
Responses
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Table 5: Current Costs: Small OATS Respondents Summary (30ifns)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $490,000 6.11 $2,500,000 $510,000
Median $3,000 3.50 $1,400,000 $3,000
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 0.15 $60,000 $1,000
Maximum $14,000,000 29.00| $11,600,00Q $6,500,000
Count of Zero 11 6 6 8
Responses
Count of Blank 0 0 0 0
Responses

Table 6: Current Costs: Small Non-OATS Respondents Summary8g Firms)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $900 1.08 $430,000 $2,900
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $3,000 3.00 $1,200,000 $3,000
Maximum $72,000 68.00) $27,300,000 $220,000
Count of Zero 85 83 83 85
Responses
Count of Blank 0 0 0 0
Responses

To understand the current costs associated witllatgy reporting and estimate the direct
costs associated with the CAT NMS Plan, the Paditis also conducted the Costs to Vendors
Study. CAT Reporters may currently rely on thimHpes to provide key services necessary to
meet the reporting obligations. Smaller brokerlelsamay rely wholly or in part on third-party
providers for the infrastructure to manage and taairtheir electronic records, including all of the
data required for audit trail reporting. Largeoker-dealers and Participants may augment their
own internal IT capacity and capabilities by pusihg the services of one or more third-party
vendor. As a result, it is important to understdr@current reporting cost as well as the likely
impact of SEC Rule 613 on these vendors and todiecthem in the estimate of aggregate
economic impacts.

The Participants received five completed respotsése Costs to Vendors Study. One of
the respondents indicated that the vendor did maently have any reporting expenses on behalf
of its clients and did not expect to face any castder the CAT. Of the remaining responses, three
respondents supported more than 100 clients, aadwpported between 50 and 99 clients. Two
of the respondents supported up to 25 million aotgyuand two supported up to 50 million
accounts. Two of the respondents serviced clientsinstitutional and retail businesses, while
the remaining two supported clients with institnabbusinesses only.
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For equity order reporting, two respondents indidahat they process up to 1 million
equity orders per day on behalf of their clients] &awo respondents indicated that they process up
to 2 million equity orders per day on behalf ofitletients. For options order reporting, three
respondents indicated that they report up to lionilbptions orders per day on behalf of their
clients, and one respondent indicated that it tspgy to 2 million options orders per day on behalf
of its clients. All four respondents indicatedtttieey report between 3 million and 100 million
OATS reportable order eveht3per day on behalf of their clients. Three of finar respondents
submitted EBS reports for their clients, with twibmitting up to 200 responses per month and
one submitting up to 400 responses per month.

Reported costs for current regulatory reportingviemdors varied widely across both
dollar costs and FTE requirements. Each respormtentded an FTE rate associated with their
FTE requirements; therefore, FTE costs for the gemdre reported using rates provided by each
respondent. Dollar costs for hardware and softwaarged from $50,000 to $15,000,000, and FTE
requirements (cost) ranged from 11 ($2,700,000pt¢$8,600,000). While the respondent with
the largest number of clients reported the higbests, costs did not always correlate uniformly
with the number of clients for other firms.

(i)  Estimated Costs, Benefits, and Other Economic Itspafdhe CAT
NMS Plan on Affected Parties

As required by SEC Rule 613(a)(1)(vii), this sextpyovides detailed estimated costs for
creating, implementing, and maintaining the CATeafying (1) an estimate of the costs to
Participants for establishing and maintaining t#el'C(2) an estimate of the costs to members of
the Participants, initially and on an ongoing basisreporting the data required by the CAT NMS
Plan; (3) an estimate of the costs to the Partntganitially and on an ongoing basis, for repayti
the data required by the CAT NMS Plan; and (4)Rbdicipants’ proposal to fund the creation,
implementation, and maintenance of the CAT, ineigdhe proposed allocation of such estimated
costs among the Participants, and between thecpariis and members of the Participants. The
Participants are sensitive to the economic impaicBEC Rule 613. Throughout the development
of the CAT NMS Plan, the Participants have contihteefocus on minimizing the costs associated
with the CAT. The Participants note that the fegipresented in this analysis are estimates based
on research completed and currently available aladsare inherently subject to uncertainties.

Through the RFP, review of proposals received,iatataction with industry, the
Participants have identified the sources of théscassociated with the CAT NMS Plan. These
include direct costs associated with creating, @n@nting and maintaining the CAT necessary to
meet the requirements of the CAT NMS Plan. Theeeatso direct costs associated with
developing and adapting applicable CAT Reportetesgs to meet the requirements of the CAT
NMS Plan and comply with the Plan on an ongoingsha&dditionally, Participants and
broker-dealers may incur direct costs associatélu tve retirement of redundant reporting
systems, although there may also be significaringauo broker-dealers associated with retiring
those systems over time.

195 see FINRA, OATS Frequently Asked Questions at D8 (lasdated July 6, 19983yailable at
http://www.finra.org/Industry/Compliance/MarketTsparency/ OATS/FAQ/P085541.
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In order to meet the responsibilities outlined BCSRule 613, the Participants have
accrued, and will continue to accrue, direct castociated with the development of the CAT
NMS Plan. These costs include staff time conteduty each Participant to, among other things,
determine the technological requirements for thet@&Repository, develop the RFP, evaluate
Bids received, design and collect the data necgssa&valuate costs and other economic impacts,
meet with Industry Members to solicit feedback, anthplete the CAT NMS Plan submitted to
the Commission for consideration. The Participastemate that they have collectively
contributed 20 FTEs over the past 30 months. thtia, the Participants have incurred public
relations, legal, and consulting costs in the pragoan of the CAT NMS Plan. The Participants
estimate the costs of these services to be $7,000,Dhese public relations, legal, and consulting
costs are considered reasonably associated wakirggeimplementing, and maintaining the CAT
upon the Commission’s adoption of the CAT NMS Plan.

Given the size and scope of the CAT initiativeimeating the costs of the creation,
implementation and maintenance of the CAT is a derfask, and one that necessarily relies on
input from parties not directly charged under SEZeR513 with the responsibility to create and
file the CAT NMS Plan. In light of this, the Paipants have used a multi-pronged approach to
assess the potential costs of the CAT. Among dthegs, the Participants have evaluated the
many cost-related comments received in respon$e tGommission’s rule proposal for SEC Rule
613 and during the CAT NMS Plan development pracéssddition, the Participants have
considered cost analyses and considerations pebbg@&idders as well as the views and related
information provided by the DAG and written feedb&om the SIFMA and the FIF.

The economic baseline against which the potentisiiscand benefits of the CAT must be
compared are discussed above in Section B(7)(b){he potential impacts and estimated costs of
the CAT are discussed separately below, presestudy results where applicable.

(A) Investors

Approximately 52% of Americans hold individual sks¢ stock mutual funds or stocks
through their retirement plafi® and the retail options industry continues to gfé{v

Investors benefit from the protections provideatiyh the use of audit trail data,
permitting regulators to adequately and effectivabnitor activities in today’s complex securities
markets. In SEC Rule 613, the Commission idemtifieveral ways that the CAT would enhance
the protections to investors. These include: itatihg risk-based examinations, better
identification of potentially manipulative tradiragtivity, improved processes for evaluating tips,
complaints and referrals of potential misconductlent regulators, increased efficiency of
cross-market and principal order surveillance, mwpd analysis and reconstruction of
broad-based market events, improved ability to reo@ind evaluate changes to market structure,
and efficiencies from a potential reduction in disgie reporting requirements and data requests.

19 See Hibah YousufOnly Half of All Americans Invested in Stocks, CNN Money (May 9, 2014),

http //money.cnn.com/2013/05/09/investing/ameristotk-ownership/ (includes Gallup Poll results).
"See, e.g., Andy Nybo, The Retail Options Renaissance, TABB Forum (Jan. 27, 2014),

http://tabbforum.com/opinions/the-retail-optionsieéssance.
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For instance, as shown in academic literature esilamce has been demonstrated to
increase investor confidence, by mitigating marapiué behavior and increasing trading
activity.'®® Academic literature provides support for the ootihat investors associate enhanced
surveillance with greater investment opportunitsoas a larger number of listed companies and
with higher market capitalizatior’d’ Cross-market surveillance — an opportunity exga:td be
improved by CAT —is likely more effective in detig manipulative behavior than single-market
surveillance. A more recent study provides evigethat better surveillance is associated with
reduced insider trading, as it would be harderide such trade®?

To the extent that better surveillance leads toeneifective rulemaking’* investors
should also benefit from the improvements in macdketlity that might arise from such
rulemaking. For example, one study shows thatlddt&rading rules are positively correlated
with liquidity measures evidenced by lower volgitaind bid-ask spread¥ Similarly, a separate
study finds that European Union countries that hawvee effective rules to prevent market abuse
and enhance transparency experience higher maghitity.?%

Investors may also bear the costs associated vathtaining and enhancing the current
audit trail systems. In some cases, broker-deatesspass on regulatory charges that support
Participant supervision, such as with respect ti&e 31 fee$’* In other cases, broker-dealers
may cover some of their regulatory charges thraxgghmissions and other charges. Similarly,
broker-dealers may seek to pass on to investonsdb&ts to build and maintain the CAT, which
may include their own costs and any costs passed threm by Participants. This analysis does
not measure either the likelihood of these cositsgygassed through to investors nor the potential
dollar impact on investors. The extent to whicbsth costs are passed on to investors depends on
the materiality of the costs and the ease with Wwimeestors can substitute away from any given
broker-dealer.

(B) Participants

Participants are expected to benefit from the reguents to report to the Central
Repository. To the extent that the CAT enhancespewability of audit trail data — thereby
enhancing order lifecycle comparability acrossedéht trading venues — Participants may better
fulfill their obligations to “prevent fraudulent dmmanipulative acts and practices, to promote just
and equitable principles of trade, to foster coapen and coordination with persons engaged in

198 cumming et al.Global Market Surveillance, 10(2) Am. Law & Econ. Rev. at 454-506 (July 2008).

199500 eg., La Porta, et allegal Determinants of External Finance, 52(3) J. Finance 1131-1150 (1997).

200 cumming et al.Exchange Trading Rules, Surveillance and Insider Trading (working paper, Oct. 29, 2013),
available at http://papers.ssrn.com/sol3/papers.cfm?abstrac2 1i0it826.

1 where better surveillance identifies behaviors prattices that are manipulative and harmful toinkesting
public more quickly and more accurately, the Consinis and Participants may be able to adopt rulssoj these
ractices more quickly and in a more tailored fashi

92 Cumming et al.Exchange Trading Rules and Sock Market Liquidity, 99(3) J. Financial Economics 651-71 (Mar.
2011).

203 Christensen et alGapital-Market Effects of Securities Regulation: Prior Conditions, Implementation, and
Enforcement (Dec. 31, 2013)vailable at http://papers.ssrn.com/sol3/papers.cfm?abstract 7id5105.

294 pyrsuant to Section 31 of the Exchange Act, Rpaiitts are required to pay transaction fees aresas®nts to the
Commission that are designed to recover the cektted to the government’s supervision and reqiaif the
securities markets and securities professionadstidipants, in turn, may collect their Sectionf8&s and assessments
from their broker-dealer members. 15 U.S.C. § 78ee
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regulating, clearing, settling, processing infonmatwith respect to, and facilitating transactions
in securities” as set forth in Section 6 of the lkamge Act.

Participants would also incur direct costs assediatith creating, implementing and
maintaining the CAT infrastructure. The full cassociated with the build and maintenance of the
CAT would be shared among Participants and Indidamnbers, consistent with the CAT NMS
Plan. Participants would also be subject to cass®ciated with updating and maintaining their
own systems to comply with their obligations toaggo the Central Repository.

Q) Central Repository Build and Maintenance Costs

The CAT NMS Plan provides that the costs arisingifthe build and maintenance of the
CAT will be collected from all CAT Reporters, whiatcludes Participants. As described in
Article X1 of the CAT NMS Plan and in Section C(B)(iii)below, Participants will be required to
pay their allocated portion of these costs on amuahbasis.

The CAT NMS Plan also contemplates that Particgpamy impose greater requirements
on the Central Repository based on their use ofindtion in the repository for regulatory
purposes. These requirements may take the fofreqiient and complex analyses of data which
may likely require more resources from the CerRRgpository. It is critical that the Company
recover its costs in a manner consistent with tireciples articulated in the CAT NMS Plan,
which include both the need to allocate costsrraaner consistent with the cost to operations and
that the CAT NMS Plan not create significant disimitves to Participants in seeking to meet their
regulatory obligations. As such, the CAT NMS Pemmits the Company to assess additional
charges to Participants associated with their ifeeoCentral Repository’s data and reporting
facilities as it deems necessary.

(2) Costs to Participants to Meet Reporting
Requirements

The Costs to Participants Study was distributetthéoParticipants to collect information
about the potential costs of the CAT to the Pautinis. The Costs to Participants Study was
designed to provide insight into the current totadts associated with regulatory reporting and
surveillance programs discussed above, as wel@eceéed implementation and maintenance costs
associated with reporting to and surveillance tgtotihe Central Repository.

The anticipated costs associated with the impleatiemt of regulatory reporting to the
Central Repository were estimated to be a tot&l1Gf 900,000 across all ten Participants.
Included in this cost, Participants reported al wi&770,000 in legal and consulting costs, ad wel
as total FTE costs of $10,300,000 for operatiaieaghnical/development and compliance-type
functions.

Maintenance costs associated with regulatory reygptd Central Repository were
estimated to be a total of $14,700,000 acros&alParticipants. Included in this estimate are
legal, consulting, and other costs associatedwémtenance, a total of $720,000, and $7,300,000
to FTEs for operational, technical/development, emahpliance functions regarding the
maintenance of regulatory reporting associated @A .
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The Participants were also asked to identify thecassociated with the implementation
of surveillance programs within the Central Repogit The estimated total costs across all ten
Participants were $23,200,000 including estimaggal, consulting, and other costs of $560,000.
Also included in the total, Participants reportedttthey would allocate a total of $17,500,000 to
FTEs to operational, technical/development, andpiiamce staff to be engaged in the creation of
surveillance programs.

The estimated total costs associated with the mxa@mice of surveillance programs were
$87,700,000, including $1,000,000 for legal, cotisg| and other costs. Of the total cost, the
Participants estimated that they would allocateta bf $66,700,000 to FTESs to operational,
technical/development and compliance staff.

Retirement costs for current systems were estintatbd $310,000 across all Participants.
However, Participants expect that by no longer megetb maintain these legacy systems due to
adoption of the CAT, they will realize aggregateisgs of $10,600,000, which will partially
offset some of the costs expected to be bornedR #nticipants as described further below. To the
extent that the Participants are able to retiradggystems and replace them with more efficient
and cost effective technologies, they may expeeeauditional cost savings. The Costs to
Participants Study does not attempt to quantifysarch additional cost savings to broker-dealers.

(C)  Broker-Dealers

The CAT is expected to provide a more resilientitatuail system that may benefit
broker-dealers. For instance, as noted above, efteetive oversight of market activity may
increase investor confidence and help expand trestment opportunity set through increased
listings. Broker-dealers may benefit from increhswestor confidence, provided that it results in
increased trading activity. In addition, brokerti#s may experience less burden, to the extent
that, data provided to the Central Repository redube number of direct requests by regulators
for their surveillance, examination and enforcenm@ograms. For example, after the
implementation of CAT, regulators seeking to idigraictivity for NMS Securities at the customer
account level, would access that information frowe €entral Repository, rather than making a
Blue Sheet request.

More broadly, one benefit identified to broker-agalof the CAT may arise from
consolidating the collection and transmission dafiatrail data into a uniform activity, regardless
of where the quoting and trading occur. Such aabaation may permit some broker-dealers to
reduce the number of systems they operate to praudit trail data to Participants and to retire
legacy systems, at an appropriate time. Additignt#chnological advances may make the
operation of the new CAT Systems more efficienhttieose associated with the legacy systems.
The Costs to CAT Reporters Study did not attempjuiantify any such cost savings to firms, and
as such, the cost estimates provided here do doid@ consideration that such cost savings may
be low.

Broker-dealers would also incur costs associatél eveating, implementing and
maintaining the CAT infrastructure. These costsi@rise from building and maintaining the
CAT and updating and maintaining their own systéonsomply with their reporting obligations.
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(2) CAT Build and Maintenance Costs

Broker-dealers will also be required to contribilteir portion of the direct costs associated with
building and maintaining the CAT, as required byCIRule 613 and implemented by the CAT
NMS Plan. Broker-dealers with CAT reporting obtigas will be required to pay their allocated
portion of these costs on an annual basis, purdadahe Funding Model.

The Funding Model acknowledges that the operatindets of broker-dealers and
Execution Venues are substantially different. €fane, the Funding Model imposes different fee
structures for broker-dealers and Executions Ven#dsSs that execute orders, which are
operated by registered broker-dealers pursuanetuiation ATS, are considered Execution
Venues, for purposes of the CAT NMS Plan.

(2) CAT Reporters Costs to Meeting Reporting
Requirements

Responses to the Costs to CAT Reporters Studygeastimates of the direct costs to
broker-dealers associated with meeting requirententsport to the Central Repository. The
Costs to CAT Reporters Study contained questidasagkto future costs related to both the
retirement of existing systems and compliance vatfjuirements of SEC Rule 613.

Respondents were asked to evaluate the future wodes two separate approach®&sFor
each approach, respondents were asked to estiwtatéob CAT implementation and
maintenance: (1) the associated hardware and seftvests; (2) the number of required FTES;
and (3) third-party provider costs.

a. Implementation Phase of Approach 1

Tables 7 and 8 describe the costs associatedhatimiplementation of Approach 1. Based
on the 167 study responses for the implementafidgpproach 1, large firms provided an average
(medium) hardware / software cost of $580,000 &b@) small firms provided an average (median)
cost estimates of $5,200 ($0).

Large firms provided an average (median) FTE cofiitl.00 (0.00). Multiplying these
counts by the rate employed by the Commission i@ 8ile 613 as described above, FTE costs
are estimated as $4,400,000, with a median FTEE@Q. Small firms provided an average FTE
count requirement of 1.17, with the median respanseided by small respondents equal to 0.00.
Participants estimate a dollar cost for the snespondent FTE requirements to be on average
$470,000, with a median estimated cost of $0.

Participants estimate large firms would incur agerémedian) third party / outsourcing
costs of $72,000 ($0) and small firms would incureatimated average (median) cost of $76,000
(%0).

25 The two approaches are described in detail in AgpeC, Analysis of Expected Benefits and Estimafedts for
Creating, Implementing, and Maintaining the Cordstied Audit Trail (SEC Rule 613(a)(1)(vii)).
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Total average (median) costs for Approach 1 Implaateon are estimated to be
$5,052,000 ($0) for large firms, and $551,200 ®0)xsmall firms.

Table 7: Approach 1 Implementation Costs: Large RespondentSummary (49

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $580,000 11.00 $4,400,000 $72,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 0.02 $8,000 $1,000
Maximum $10,000,000 142.00| $57,000,000 $2,000,000
Count of Zero o8 27 27 41
Responses
Count of Blank 0 0 0 0
Responses

Table 8: Approach 1 Implementation Costs: Small RespondentSummary (118

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $5,200 1.17 $470,000 $76,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 0.20 $80,000 $1,000
Maximum $500,000 20.00 $8,000,000 $8,000,000
Count of Zero 95 94 94 95
Responses
Count of Blank 5 0 0 1
Responses

Tables 9 and 10 describe the costs associatedhvatimplementation of Approach 1 for

large respondents with current OATS and non-OAT®ENg obligations. Large OATS

respondents provided an average (median) hardwsafavare cost estimate of $750,000 ($0), and

large non-OATS respondents providing average (nm¢distimated costs of $450,000 ($0).

Large OATS reporters provided an average (medidi) fequirement of 14.92 (7.00),

translating into estimated costs of $6,000,0008@®2,000), while large non-OATS respondents

provided an average (median) FTE requirement & @M0), translating into an average
(median) estimated cost of $3,200,000 ($0).

Large OATS respondents estimated an average (metliesh party / outsourcing cost of

$150,000 ($0), while large non-OATS respondentyidenl an average (median) estimate of

$9,500 ($0).
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Table 9: Approach 1 Implementation Costs: Large OATS Responents Summary (21

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $750,000 14.92 $6,000,000 $150,000
Median $60,000 7.00 $2,800,000 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 0.02 $8,000 $1,000
Maximum $7,000,000 63.00| $25,300,000 $2,000,000
Count of Zero 6 5 5 15
Responses
Count of Blank 0 0 0 0
Responses

Table 10: Approach 1 Implementation Costs: Large Non-OATS Rgsondents
Summary (28 Firms)

Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $450,000 8.05 $3,200,000 $9,500
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 1.00 $400,000 $15,000
Maximum $10,000,000 142.00| $57,000,000 $250,000
Count of Zero 29 29 29 26
Responses
Count of Blank 0 0 0 0
Responses

Tables 11 and 12 describe the costs associatedheiiimplementation of Approach 1 for
small respondents with current OATS and non-OAT#®ring obligations, small OATS
respondents provided an average (median) hardveafenvare cost estimate of $21,000 ($1,000),
with small non-OATS respondents providing an estidaverage (median) cost of $100 ($0).

Small OATS reporters provided an average (medidik) fFequirement of 3.51 (2.00),
translating into estimated an average (medianksaufs$1,400,000 ($800,000), while small
non-OATS respondents provided an average (mediBB)y&quirement of 0.38 (0.00), translating
into an estimated average (median) cost of $150($0p0

Finally, small OATS respondents estimated an awefagdian) third party / outsourcing
cost of $300,000 ($1,000), while small non-OATSoslents provided an average (median)
estimate of $1,100 ($0).
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Table 11: Approach 1 Implementation Costs: Small OATS Responehts Summary

(30 Firms)

Hardware / | FTE Counts | FTE Costs Third Party /

Software Outsourcing

Average $21,000 3.51 $1,400,000 $300,000
Median $1,000 2.00 $800,000 $1,000
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 0.20 $80,000 $1,000
Maximum $500,000 20.00 $8,000,000 $8,000,000
Count of Zero 12 12 12 12
Responses
Count of Blank 1 0 0 1
Responses

Table 12: Approach 1 Implementation Costs: Small Non-OATS Rgsondents
Summary (88 Firms)

Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $100 0.38 $150,000 $1,100
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 3.00 $1,200,000 $1,000
Maximum $5,000 15.00 $6,000,000 $72,000
Count of Zero 33 82 82 83
Responses
Count of Blank 1 0 0 0
Responses

b. Maintenance Phase of Approach 1

Tables 13 and 14 describe the costs associatedheitmaintenance of CAT reporting
obligations for the full set of study responsesarfpproach 1. Based on the 167 study responses
for the maintenance of Approach 1, large firms reggban average (median) hardware / software
cost estimate of $210,000 ($0), and small firm®reu an estimated cost of $1,600 ($0).

Large firms provided an average FTE count requirdra€8.54, with the median response
provided by large firms equaled to 0.00. Multiplyithese counts by the rate employed by the
Commission in SEC Rule 613 as described above,do§Es are estimated to be $3,400,000, with
a median FTE cost of $0. Small firms provided eerage FTE count requirement of 1.12, with
the median response provided by small respondent € 0.00. Participants estimated the
average dollar cost for the small respondent FHirement | to be $450,000, and a median cost
of $0.
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Large firms estimated that the average (median) fharty / outsourcing cost is equal to

$52,000 ($0) and small firms estimated average i@é¢dosts to be equal to $24,000 ($0).

Total average (median) costs for Approach 1 Maeaer are estimated to be $3,662,000

(%0) for large firms and $475,600 ($0) for smatirfs.

Table 13: Approach 1 Maintenance Costs: Large Respondents Sunary (49 Firms)

Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $210,000 8.54 $3,400,000 $52,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $2,000 0.02 $8,000 $1,000
Maximum $5,200,000 152.00] $61,000,000 $1,000,000
Count of Zero o8 27 27 a1
Responses
Count of Blank 1 0 0 0
Responses

Table 14: Approach 1 Maintenance Costs: Small Respondents Sumary (118 Firms)

Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $1,600 1.12 $450,000 $24,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $500 0.15 $60,000 $500
Maximum $120,000 18.00 $7,200,000 $1,500,000
Count of Zero 96 93 93 96
Responses
Count of Blank 0 0 0 0
Responses

Tables 15 and 16 show the costs associated withhéngtenance of CAT reporting

obligations for Approach 1 for large respondentthwurrent OATS and non-OATS reporting
obligations. Large OATS respondents provided esttioh average (median) hardware / software
requirements of $380,000 ($22,000), with large QFS respondents providing estimated
average (median) costs of $80,000 ($0).

Large OATS reporters provided average (median) FEffgirements of 10.03 (4.00),
translating to estimated costs of $4,000,000 (¥L@W), while large non-OATS respondents
provided average (median) FTE requirements of {0410), translating to estimated costs of
$3,000,000 ($0).
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Large OATS respondents estimated average (medhmd)darty / outsourcing costs of
$120,000 ($0), while large non-OATS respondentsigeal estimates of $1,300 ($0).

Table 15: Approach 1 Maintenance Costs: Large OATS RespondestSummary (21

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $380,000 10.03 $4,000,000 $120,000
Median $22,000 4.00 $1,600,000 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $2,000 0.02 $8,000 $1,000
Maximum $5,200,000 50.00| $20,100,000 $1,000,000
Count of Zero 6 5 5 14
Responses
Count of Blank 1 0 0 0
Responses

Table 16: Approach 1 Maintenance Costs: Large Non-OATS Respalents Summary

(28 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $80,000 7.41 $3,000,000 $1,300
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $8,000 1.00 $400,000 $35,000
Maximum $900,000 152.00 $61,000,000 $35,000
Count of Zero 29 29 29 27
Responses
Count of Blank 0 0 0 0
Responses

Tables 17 and 18 describe the costs associatedheitmaintenance of CAT reporting
obligations for Approach 1 for small respondentthweurrent OATS and non-OATS reporting
obligations. Small OATS respondents provided estitt average (median) hardware / software
requirements of $6,000 ($1,000), with small non-@GA/€spondents providing estimated average
(median) costs of $100 ($0).

Small OATS reporters provided average (median) Feldtirements of 3.52 (2.00),
translating to estimated costs of $1,400,000 (¥8m), while small non-OATS respondents
provided average (median) FTE requirements of (0310), translating to estimated costs of
$120,000 ($0).

Finally, small OATS respondents estimated averagal{an) third party / outsourcing
costs of $90,000 ($1,000), while small non-OAT$oeslents provided estimates of $1,100 ($0).
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Table 17: Approach 1 Maintenance Costs: Small OATS RespondestSummary (30

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $6,000 3.52 $1,400,000 $90,000
Median $1,000 2.00 $800,000 $1,000
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $500 0.15 $60,000 $500
Maximum $120,000 18.00 $7,200,000 $1,500,000
Count of Zero 12 10 10 12
Responses
Count of Blank 0 0 0 0
Responses

Table 18: Approach 1 Maintenance Costs: Small Non-OATS Respaients Summary

(88 Firms)

Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $100 0.31 $120,000 $1,100
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 3.00 $1,200,000 $1,000
Maximum $2,000 14.00 $5,600,000 $72,000
Count of Zero 84 83 83 84
Responses
Count of Blank 0 0 0 0
Responses

C. Implementation Phase of Approach 2

Tables 19 and 20 show the costs associated witimgplementation phase of Approach 2
for the full set of study responses. Based orl@¥estudy responses for the implementation phase
of Approach 2, large firms provided average (medierdware / software costs of $570,000 ($0),
and small firms provided costs estimates of $5 ($00).

Large firms provided average FTE count requiremehf®.15, with the median response
provided by a large firm equal to 0.00. Multiplgithese counts by the rate employed by the
Commission in SEC Rule 613 as described above,doE can be estimated to be $4,100,000,
with a median FTE cost of $0. Small firms provigegrage FTE count requirements of 1.08, with
the median response provided by a small respordgratl to 0.00. Participants estimate the dollar
cost for the small respondent FTE requirement®t$420,000, and a median cost of $0.

Large firms estimated that average (median) thamdyp’ outsourcing costs are equal to
$68,000 ($0) and small firms estimated average i@é¢dosts to be equal to $16,000 ($0).
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Total average (median) costs for Approach 2 Implaateon are estimated to be
$4,738,000 ($0) for large firms, and $461,000 ®0)xsmall firms.

Table 19: Approach 2 Implementation Costs: Large RespondentSummary (49

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $570,000 10.15 $4,100,000 $68,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 0.02 $8,000 $1,000
Maximum $10,000,000 116.00] $46,600,000 $2,000,000
Count of Zero o8 o8 o8 41
Responses
Count of Blank 0 0 0 0
Responses

Table 20: Approach 2 Implementation Costs: Small RespondentSummary (118

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $5,000 1.08 $440,000 $16,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 1.00 $400,000 $1,000
Maximum $500,000 20.00 $8,000,000 $1,000,000
Count of Zero 93 96 96 97
Responses
Count of Blank 1 0 0 1
Responses

Tables 21 and 22 show the costs associated witimgplementation phase of Approach 2

for large respondents with current OATS and non-SAg@porting obligations. Large OATS

respondents provided estimated average (mediadjvaae / software requirements of $740,000

($60,000), with large non-OATS respondents progdistimated average (median) costs of

$450,000 ($0).

Large OATS reporters provided average (median) FEffgirements of 14.81 (7.00),

translating to estimated costs of $5,900,000 (¥2(8MD), while large non-OATS respondents

provided average (median) FTE requirements of @6®), translating to estimated costs of

$2,700,000 ($0).

Finally, large OATS respondents estimated averagslian) third party / outsourcing

costs of $140,000 ($0), while large non-OATS resjemts provided estimates of $10,000 ($0).
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Table 21: Approach 2 Implementation Costs: Large OATS Responents Summary

(21 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $740,000 14.81 $5,900,000 $140,000
Median $60,000 7.00 $2,800,000 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 0.02 $8,000 $1,000
Maximum $7,000,000 63.00 $25,300,000 $2,000,000
Count of Zero 6 5 5 15
Responses
Count of Blank 0 0 0 0
Responses

Table 22: Approach 2 Implementation Costs: Large Non-OATS Rgsondents
Summary (28 Firms)

Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $450,000 6.66 $2,700,000 $10,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $5,000 1.00 $400,000 $35,000
Maximum $10,000,000 116.00| $46,600,000 $250,000
Count of Zero 29 23 23 26
Responses
Count of Blank 0 0 0 0
Responses

Tables 23 and 24 show the costs associated witimgplementation of Approach 2 for
small respondents with current OATS and non-OAT#®rng obligations. Small OATS
respondents provided estimated average (mediad\vaae / software requirements of $20,000
($1,000), with small non-OATS respondents providistimated average (median) costs of $100
($0).

Small OATS reporters provided average (median) Feldtirements of 3.33 (2.00),
translating to estimated costs of $1,300,000 ($8m), while small non-OATS respondents
provided average (median) FTE requirements of (031D), translating to estimated costs of
$130,000 ($0).

Finally, small OATS respondents estimated averagal{an) third party / outsourcing
costs of $60,000 ($1,000), while small non-OAT$oeslents provided estimates of $1,100 ($0).
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Table 23: Approach 2 Implementation Costs: Small OATS Responehts Summary

(30 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $20,000 3.33 $1,300,000 $60,000
Median $1,000 2.00 $800,000 $1,000
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 1.00 $400,000 $1,000
Maximum $500,000 20.00 $8,000,000 $1,000,000
Count of Zero 14 13 13 13
Responses
Count of Blank 1 0 0 1
Responses

Table 24: Approach 2 Implementation Costs: Small Non-OATS Rgsondents
Summary (88 Firms)

Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $100 0.32 $130,000 $1,100
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 3.00 $1,200,000 $1,000
Maximum $5,000 15.00 $6,000,000 $72,000
Count of Zero 84 83 83 84
Responses
Count of Blank 0 0 0 0
Responses

d. Maintenance Phase of Approach 2

Tables 25 and 26 show the costs associated withméngtenance of CAT reporting

obligations for Approach 2 for the full set of syugtsponses. Based on the 167 study responses
for the maintenance phase of Approach 2, largesfipnovided average (median) hardware /
software costs of $200,000 ($0) and small firms/jged costs estimates of $1,500 ($0).

Large firms provided average FTE count requiremehi&27, with the median response
provided by a large firm equal to 0.00. Multiplgithese counts by the rate employed by the
Commission in SEC Rule 613 as described above,do§E can be estimated to be $2,900,000,
with a median FTE cost of $0. Small firms provigegrage FTE count requirements of 1.06, with
the median response provided by a small resporderatl to 0.00. Participants estimate the dollar
cost for the small respondent FTE requirement®t$480,000, with a median cost of $0.

Large firms estimated that average (median) thamdyp outsourcing costs are equal to
$48,000 ($0) and small firms estimated average i@é¢dosts to be equal to $10,000 ($0).
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Total average (median) costs for Approach 2 Maeer are estimated to be $3,148,000
(%0) for large firms, and $441,500 ($0) for smatnis.

Table 25: Approach 2 Maintenance Costs: Large Respondents Sunary (49 Firms)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $200,000 7.27 $2,900,000 $48,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $2,000 0.00 $0 $1,000
Maximum $5,200,000 102.00/ $40,900,000 $1,000,000
Count of Zero o8 o8 o8 a1
Responses
Count of Blank 1 0 0 0
Responses

Table 26: Approach 2 Maintenance Costs: Small Respondents Sumary (118 Firms)
Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $1,500 1.06 $430,000 $10,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $500 1.00 $400,000 $500
Maximum $100,000 18.00 $7,000,000 $1,000,000
Count of Zero 97 94 94 93
Responses
Count of Blank 5 0 0 5
Responses

Tables 27 and 28 provide the costs associatedtigtmaintenance of CAT reporting
obligations for Approach 2 for large respondentthwurrent OATS and non-OATS reporting
obligations. Large OATS respondents provided esttioh average (median) hardware / software
requirements of $370,000 ($14,000), with large QFS respondents providing estimated
average (median) costs of $79,000 ($0).

Large OATS reporters provided average (median) FEfdirements of 9.79 (5.60),
translating to estimated costs of $3,900,000 (¥2(XW), while large non-OATS respondents
provided average (median) FTE requirements of 0)38), translating to estimated costs of
$2,200,000 ($0).

Finally, large OATS respondents estimated averageiinum) third party / outsourcing
costs of $110,000 ($0), while large non-OATS resjemts provided estimates of $1,300 ($0).
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Table 27: Approach 2 Maintenance Costs: Large OATS RespondestSummary (21

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $370,000 9.79 $3,900,000 $110,000
Median $14,000 5.60 $2,200,000 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $2,000 0.02 $8,000 $1,000
Maximum $5,200,000 50.00f $20,100,000 $1,000,000
Count of Zero 6 5 5 14
Responses
Count of Blank 1 0 0 0
Responses

Table 28: Approach 2 Maintenance Costs: Large Non-OATS Respalents Summary

(28 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $79,000 5.38 $2,200,000 $1,300
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $3,000 1.00 $400,000 $36,000
Maximum $900,000 102.00| $40,900,000 $36,000
Count of Zero 29 23 23 27
Responses
Count of Blank 0 0 0 0
Responses

Tables 29 and 30 show the costs associated withéngtenance of CAT reporting

obligations for Approach 2 for small respondentthweurrent OATS and non-OATS reporting
obligations. Small OATS respondents provided estitt average (median) hardware / software
requirements of $6,000 ($500), with small non-OA&Spondents providing estimated average
(median) costs of $100 ($0).

Small OATS reporters provided average (median) Feldtirements of 3.28 (2.00),
translating to estimated costs of $1,300,000 ($8m), while small non-OATS respondents
provided average (median) FTE requirements of (0310), translating to estimated costs of
$120,000 ($0).

Finally, small OATS respondents estimated averagal{an) third party / outsourcing
costs of $42,000 ($1,000), while small non-OAT$oeslents provided estimates of $1,100 ($0).
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Table 29: Approach 2 Maintenance Costs: Small OATS RespondestSummary (30

Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $6,000 3.28 $1,300,000 $42,000
Median $500 2.00 $800,000 $1,000
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $500 1.00 $400,000 $500
Maximum $120,000 18.00 $7,000,000 $1,000,000
Count of Zero 14 11 11 12
Responses
Count of Blank 1 0 0 5
Responses

Table 30: Approach 2 Maintenance Costs: Small Non-8TS Respondents Summary

(88 Firms)

Hardware / FTE Counts | FTE Costs Third Party /

Software Outsourcing
Average $100 0.31 $120,000 $1,100
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 3.00 $1,200,000 $1,000
Maximum $2,000 14.00 $5,600,000 $72,000
Count of Zero 33 83 83 81
Responses
Count of Blank 1 0 0 3
Responses

e. Implementation and Maintenance Costs for

Approach 1 vs. Approach 2

Participants compared the estimated implementainchmaintenance costs for Approach
1 and Approach 2 to determine if one solution wdaddnore cost effective for the industry than
the other. In general, respondents indicatedApatoach 1 would lead to larger costs than
Approach 2. Large firms estimated that it will tapproximately $5,052,000 to implement
Approach 1, versus an estimated $4,738,000 for d@guyr 2, a cost difference of $314,000. From
a maintenance perspective, large firms estimatadttivould cost $3,662,000 for Approach 1
versus $3,148,000 for Approach 2, a cost differexfck14,000. Small firms also indicated that
Approach 1 would be more expensive to implementraahtain than Approach 2. Small firms
indicated that it would cost $551,200 to implem&pproach 1 versus $475,600 for Approach 2,
indicating a cost difference of $90,200. For trentenance phases, small firms estimated it
would cost approximately $475,600 for Approach Intemance, versus $441,500 for Approach 2
maintenance, a cost difference of $34,100 betwpproaches. However, the cost estimates
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between these two approaches are not statistgigiyficant and Participants conclude that there
would likely be no incremental costs associatedh wither Approacf®®

f. Retirement of Systems Costs

Participants recognize that in implementing thecgrdated requirements in the CAT NMS
Plan, broker-dealers would likely replace some comepts of their current systems. The costs
associated with retiring current systems were cansd as part of the impacts associated with the
CAT NMS Plan.

Tables 31 and 32 describe the cost associatedetitment of systems for the full set of
study responses. Based on the 167 study respanrse fretirement of systems large firms
provided average (median) hardware / software afs$420,000 ($0) and small firms provided
cost estimates of $31,000 ($0).

Large firms provided average FTE count requiremeh&80, with the median response
provided by a large firm equal to 0.00. Multiplyitigese counts by the rate employed by the
Commission in SEC Rule 613 as described above,d68E are estimated to be $2,700,000, with
a median FTE cost of $0. Small firms provided agerFTE count requirements of 1.92, with the
median response provided by a small respondenD6f @articipants estimate the dollar cost for
the small respondent FTE requirements to be arageerosts of $770,000, and a median cost of
$0.

Large firms estimated that average (median) thindy outsourcing costs to be $10,000
($0) and small firms estimated average (medianfsdosbe $63,000 ($0).

Total average (median) costs for the Retiremeystems are estimated to be $2,830,000
(%0) for large firms and $864,000 ($0) for smatirfs.

Table 31:Retirement of Systems Costs: Large Respondents Surany (49 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $120,000 6.80 $2,700,000 $10,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,500 0.06 $24,000 $5,000
Maximum $4,000,000 206.00| $82,700,000 $360,000
Count of Zero 37 32 32 44
Responses
Count of Blank 0 0 0 0
Responses

2% participants arrive at this conclusion on the ®asia standard t-test of the hypothesis that itierdnce between
Approach 1 and Approach 2 costs is different fr@aroz The t-test is unable to reject the null hizgsts (i.e., that the
difference in costs between the two approachestidistinguishable from zero) at the 0.05% levEhe t-test rejects
the null hypothesis for estimates of hardware thgfe costs, FTE costs, vendor costs, and totés.cdhe t-test also
rejects any significant difference in estimatedtsamder the two approaches separately for largéreporters,
small OATS reporters, large non-OATS reporters, smdll non-OATS reporters.
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Table 32:Retirement of Systems Costs: Small Respondents Surarg (118 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $31,000 1.92 $770,000 $63,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 1.00 $400,000 $1,000
Maximum $3,500,000 68.00| $27,300,000 $7,000,000
Count of Zero 98 100 100 97
Responses
Count of Blank 0 0 0 0
Responses

Tables 33 and 34 describe the costs associatedheittetirement of systems for large
respondents with current OATS and non-OATS repgrtibligations. Large OATS respondents
provided estimated average (median) hardware Waddtrequirements of $270,000 ($0), with
large non-OATS respondents providing estimatedame(median) costs of $4,300 ($0).

Large OATS reporters provided average (median) FEfdirements of 4.92 (3.10),
translating to estimated costs of $2,000,000 (¥L®), while large non-OATS respondents
provided average (median) FTE requirements of @Z10), translating to estimated costs of
$3,300,000 ($0).

Finally, large OATS respondents estimated averagslian) third party / outsourcing
costs of $18,000 ($0), while large non-OATS resgmsl provided estimates of $4,800 ($0).

Table 33:Retirement of Systems Costs: Large OATS RespondenB&immary
(21 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $270,000 4.92 $2,000,000 $18,000
Median $0 3.10 $1,200,000 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,500 0.06 $24,000 $5,000
Maximum $4,000,000 33.00] $13,200,000Q $360,000
Count of Zero 11 6 6 18
Responses
Count of Blank 0 0 0 0
Responses
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Table 34: Retirement of Systems Costs: Large Non-OATS Respoadts Summary
(28 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $4,300 8.21 $3,300,000 $4,800
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $10,000 24.00 $9,600,000 $60,000
Maximum $110,000 206.00]  $82,700,000 $75,000
Count of Zero 26 26 26 26
Responses
Count of Blank 0 0 0 0
Responses

Tables 35 and 36 show the costs associated wittetinement of systems for small
respondents with current OATS and non-OATS repgntibligations for the full set of study
respondents. Small OATS respondents provided atohaverage (median) hardware / software
requirements of $3,600 ($500), with small non-OA&Spondents providing estimated average
(median) costs of $40,000 ($0).

Small OATS reporters provided average (median) Femirements of 4.60 (0.00),
translating to estimated costs of $1,800,000 (#@)le small non-OATS respondents provided
average (median) FTE requirements of 1.00 (0.@)stating to estimated costs of $400,000 ($0).

Finally, small OATS respondents estimated averagal{an) third party / outsourcing
costs of $240,000 ($1,500), while small non-OATSomndents provided estimates of $3,000
($0).

Table 35:Retirement of Systems Costs: Small OATS Responders&mmary
(30 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $3,600 4.60 $1,800,000 $240,000
Median $500 0.00 $0 $1,500
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 1.00 $400,000 $1,000
Maximum $39,000 30.00| $12,000,00Q $7,000,000
Count of Zero 15 16 16 13
Responses
Count of Blank 0 0 0 0
Responses
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Table 36: Retirement of Systems Costs: Small Non-OATS Respoedts Summary
(88 Firms)
Hardware / FTE Counts | FTE Costs Third Party /
Software Outsourcing
Average $40,000 1.00 $400,000 $3,000
Median $0 0.00 $0 $0
Minimum $0 0.00 $0 $0
Minimum
(non-zero) $1,000 3.00 $1,200,000 $3,000
Maximum $3,500,000 68.00| $27,300,000 $220,000
Count of Zero 83 84 84 84
Responses
Count of Blank 0 0 0 0
Responses

In comparing the two approaches and their costise@urrent costs incurred by a
broker-dealer for current regulatory reporting pa@sdents have indicated that they estimate both
Approach 1 and Approach 2 to be less expensivedhaent regulatory reporting requirements.
Overall, firms estimated that current costs wowddbd,290,000 for large firms versus $1,210,000
for small firms, while maintenance costs of Apptoddor large firms would cost $3,662,000 and
$475,600 for small firms, indicating cost savin§$628,000 for large firms and cost savings of
$734,400 for small firms. For maintenance codtged to Approach 2, large firms indicated costs
of $3,148,000 with an expected savings of $1,142yBile small firms estimated maintenance
costs of $441,500 with expected savings of $768,500

Although there are differences in the current amitgated maintenance costs discussed
above, the Participants conclude that there woelddstatistical difference in costs associated
with the maintenance of the CAT, compared to maiatee costs for existing regulatory reporting
requirements. Participants arrive at this conolugin the basis of a standard t-test of the
hypothesis that the difference in costs to brolealers between Approach 1 and Approach 2 is
different from zero. The t-test is unable to rejbe null hypothesis (i.e., that the difference in
costs between the two approaches is not distinghlsHrom zero) at the 0.05% level separately
for estimates of hardware / software costs, FTEscegndor costs, and total costs across large
OATS reporters, small OATS reporters, large non-SAg&porters, and small non-OATS
reporters.

g. Industry Feedback on Costs to CAT
Reporters Study

Participants’ understanding of broker-dealer chasbeen enhanced through frequent
dialogue with Industry Members. The DAG has laygeovided written feedback on costs
through the industry association members. In Ma@t3, SIFMA provided feedback on industry
costs in its Consolidated Audit Trail White Paf¥r The association group stated that the industry
is likely to face costs related to upgrading thgutatory reporting infrastructure. SIFMA
highlighted that additional costs borne will betdisited across the front office, middle office,

207 50 SIFMA Recommendations.
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customer master data, compliance and risk anddatagement. Additionally, in February 2012,
the FIF conducted a study to assess the costsiaesbwith the implementation of OAT In a
summary of the study, FIF highlights that “futusgimates of cost should consider the FIF cost
model, most importantly the effort expended on hess analysis and testing as part of the
implementation effort.” One key view presentedty DAG was that retiring legacy systems will
likely reduce costs to the industry, given thetunedancies with the CAT. However, the FIF
highlighted that existing timelines do not takeviatcount costs associated with concurrent
reporting for existing regulatory reporting and negulatory requirements associated with the
Central Repositor$”?® Additional detail around the plan to retire eixigtregulatory reports can be
found in Appendix C, Section C.9.

(D) Vendors

The Costs to Vendors Study requested informatigarding various third party service
provider and vendor costs to comply with the reguients of SEC Rule 613.

Based upon the responses to the Costs to Vendaty, $he expected dollar costs for
implementation and maintenance of the CAT are lgripe same for both approaches, and ranged
widely between $0 and $20,000,000 for implementatind $50,000 and $6,000,000 for ongoing
maintenance. One firm did indicate that Approaeboild have substantially higher maintenance
costs ($400,000 for Approach 1 versus $50,000 fipréach 2). For headcount and costs
associated with implementation and maintenancheQAT, all respondents indicated that
Approach 1 would require more FTE resources (céstshplement (ranging from 14
($9,600,000) to 170 ($35,900,000) FTEs for Approaemd from 4 ($2,700,000) to 45
($24,200,000) for Approach 2), while Approach 2 Vdoequire more FTE resources to maintain
(ranging from 4.5 ($4,100,000) to 35 ($9,300,0@0)Approach 1 and from 2 ($2,500,000) to 56
($11,200,000) for Approach 2). As with currentukegory reporting costs, the firm with the
largest number of clients reported the highestsgdistt number of clients did not always correlate
uniformly with higher expected costs for the otfiens.

Three of the four respondents to the vendor stadicated that they would incur costs to
retire current regulatory reporting systems, witts ranging from $500,000 to $5,000,000, with
the firm with the highest expected retirement casts having the highest current reporting costs.
FTE requirements ranged from 1.5 ($250,000) to$23200,000) FTEs.

Under Approach 1, two respondents expected onguoaigtenance to cost less than the
maintenance of current regulatory reporting reqaests, with the remaining two expecting
higher costs. Under Approach 2, two responderis@®rd ongoing maintenance to cost less than
the maintenance of current regulatory reportingiiregnents, one expected costs to be the same,
and the final firm expected costs to be greatdrfitths expected headcount associated with
ongoing maintenance of the CAT to be less than uculgent reporting requirements.

208 5ee SEC Memorandum to File No. S7-11-10, Re: Staff Mepwith the Financial Information Forum (Feb. 29,
2012),available at http://www.sec.gov/comments/s7-11-10/s71110-112.pdf

29 see FIF, Comment Letter Re: Consolidated Audit Traitiiaal Market System Plan Submission (Nov. 19, 3014
available at http://catnmsplan.com/web/groups/catnms/@ catnmafdeats/appsupportdocs/p601972.pdf.
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(E) Issuers

Issuers also benefit from an effective regulategime supported by a reliable and
complete audit trail. Specifically, issuers mapéig from enhanced investor confidence
associated with better and more efficient oversigtite increase in investor confidence may draw
more investors into the market, relative to otimestment opportunities that do not provide the
same protections. Increasing the pool of invesidligng to invest in a primary offering may
manifest itself in a lower cost of capital. Ined investor participation in secondary trading may
also increase demand in the primary market, astiieased interest would be associated with
greater efficiency in pricing and lower adverse&sgbn costs. To the extent that the issuers tlo no
have independent reporting obligations to the GéRepository (i.e., they are not otherwise CAT
Reporters), they are not anticipated to incur dicests associated with the CAT NMS Plan.

(F)  Indirect Costs

The Participants recognize that in addition todim®sts, there may be indirect costs borne
by parties as a result of the implementation ofG#d NMS Plan. As discussed further below, it
is not possible for the Participants to quantifgs costs, and as such, we present a qualitative
discussion.

The Participants have identified at least thre@rdisways for indirect costs to arise as a
result of the implementation of the CAT NMS Pldirst, all CAT Reporters are subject to direct
fees to pay for the creation, implementation, amthtenance of the CAT along with other direct
costs to meet CAT NMS Plan obligations. CAT Reparimay endeavor to shift these fees and
other costs to their clients. Where CAT Reportans do so successfully, the clients bear an
indirect cost arising from the CAT NMS Plan. Setoto the extent that the Commission and the
Participants amend their surveillance program&énpresence of the Central Repository, the
broker-dealers may incur costs to adjust theirirdlecompliance programs. And third, as
described more fully in Appendix C, Analysis of tingpact on Competition, Efficiency and
Capital Formation, broker-dealer competition mayrbpacted if the direct and indirect costs
associated with meeting the CAT NMS Plan’s requeeta materially impact the provision of
their services to the public. Such a reductioth@provision of these services may impose an
indirect cost on the public as well.

The Participants considered the potential for CASp&ters to shift fees and other costs
associated with the CAT NMS Plan. Participants fearge their members to cover the CAT
NMS Plan costs either explicitly or subsume thasgisin other fees or assessments.
Broker-dealers may charge their clients for thein@osts, whether incurred directly or indirectly,
either through explicit fees associated with CAThoough their existing fee structures. This
analysis does not measure either the likelihoozbsts being passed from the Participant to the
broker-dealers or from the broker-dealers to ttients, or the potential associated dollar impacts
The extent to which these costs may be passed drends is related to alternative sources of
revenue available to the CAT Reporters, the madtigriaf those costs, and the ease with which
clients can substitute away from any given Pardéictpor broker-dealer. Participants note,
however, that Participants and broker-dealers ruaently have incentives and opportunity to
shift regulatory compliance costs to their custaraerd that nothing in the CAT NMS Plan alters
those incentives or the likelihood of those cosisidy passed on.
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In addition, indirect costs to broker-dealers mageaas a result of the implementation of
the CAT NMS Plan. First, broker-dealers may inadditional costs related to training and
professional development, to equip the staff whih hnecessary knowledge necessary for
compliance with the SEC Rule 613. Broker-dealezsvgpecifically asked to consider these costs
as part of their study response. Second, the eeldeand standardized data to be captured by the
Central Repository is anticipated to increase tfexgveness of surveillance by regulators, which
may impact broker-dealer compliance programs.

(iv)  Estimate of Aggregate Direct Costs and the Allaratf Costs
across CAT Reporters

(A) Estimate of Aggregate Costs

In order to create the regulatory data infrastmectequired by SEC Rule 613, this Plan
proposes to build and maintain the CAT, along wétbources necessary to generate regulatory
reports and related analysis. CAT Reporters, tholy Participants and broker-dealers engaging
in trading and quoting activities in Eligible Seitis, will be jointly responsible for providingeh
capital to build and maintain the CAT. Costs eligito be allocated jointly include any associated
liabilities accrued during the planning and buitglphases of the project that are directly
attributable to the CAT NMS Plan, for example, lemad consulting fees, and will be allocated
according to the funding model described in Artileof the CAT NMS Plan.

In order to calculate to the implementation anduahmaintenance costs of the CAT, the
Participants considered the relevant cost factmrthie following entities: Plan Processor,
Participants, broker-dealers (large and small)aratiors. All implementation costs reflected
below are in dollar costs for the year they areeetgd to be incurred, while all maintenance costs
are estimated for the fifth year after the apprafahe CAT NMS Plan, when all CAT Reporters
are expected to be live.

Q) Plan Processor

Implementation Costs. For implementation costs associated with the Pltaed3sor, the
Participants reviewed the build costs received ftbenShortlisted Bidders and identified the high
and low costs to use as a component of the ovadalstry cost. The lowest cost received was
$30,000,000 and the highest estimate received @h$80,000.

Maintenance Costs. For maintenance costs associated with the RiaceBsor, the
Participants also reviewed the cost schedulesweddrom the Shortlisted Bidders to build the
range. To define the range of maintenance cdsRarticipants reviewed the peak year
maintenance costs from the Shortlisted Biddersaduhition to the costs received from the
Shortlisted Bidders associated with the maintenafioperating and running the CAT, the
Participants also included a yearly technical uggrastimate to conservatively take into account
changes in technology that may take place duriagrthintenance of the CAT. These additional
costs begin at approximately 20% in year one, &l decrease to 5% during year five of
operation. As such, the annual maintenance costsséimated to range from $35,200,000 to
$134,900,000.
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Retirement of Systems Costs. The Plan Processor is not expected to incuscgesdted to
the retirement of systems.

(2) Participants

Upon review of the requirements associated withrdaph 1 and Approach 2, the
Participants identified that they do not favor @pproach over the other.

Implementation Costs. To estimate implementation costs for the Paudicts, the
Participants used the aggregated results from tdsts@o Participants Study. Based on the
responses received from the Participants, the imgaitgéation of regulatory reporting is expected to
cost $17,900,000 and the implementation of suasmié functions is estimated to cost
$23,200,000.

Maintenance Costs. To estimate the maintenance costs for the Haatits, the
Participants reviewed the results from the CosRaudicipants Study for regulatory reporting and
surveillance costs. The Participants estimatetahaual aggregate regulatory reporting costs
would be equal to $14,700,000 and that annual ggtgesurveillance maintenance costs would
cost $87,700,000.

Retirement of Systems Costs. To estimate the costs related to the retirerobsystems for
the Participants, the Participants reviewed thelteérom the Costs to Participants Study for
retirement of systems costs. The Participantsn@séid that costs associated with retirement of
systems would be equal to $310,000.

3) Broker-Dealers

Implementation and maintenance costs related t€&iE for broker-dealers were
extrapolated from the results of the Costs to CA&pdtters Study. As described above, the
Participants believe there to be approximately Q [@@ker-dealers that would be CAT Reporters.
Of the 167 respondents to the Costs to CAT Remo8ardy, 49 were large firms, and 118 were
small firms, indicating a large to small firm ratiothe overall population of 29% to 71%.
Applying this ratio to the total population of 1(BBroker-dealers, results in 522 large firms and
1,278 small firms. In comparing the costs betwthentwo approaches, the Participants have
identified that Approach 1 is more expensive th@nApproach 2, which causes Approach 1 to
form the upper bound of the broker-dealer costeaagd Approach 2 to form the lower bound of
the broker-dealer cost range.

Implementation Costs. For Approach 1, large firm respondents estimatatl th
implementation costs would be equal to $5,052,@{ipm, for a total estimated implementation
cost of approximately $2.6 billion. Small firm pegidents estimated that implementation costs
for Approach 1 would be equal to $551,200 per fifon,a total estimated implementation cost of
$740 million. For Approach 2, large firm respontieestimated that implementation costs would
be equal to $4,738,000 per firm, for a total estedamplementation cost of approximately $2.5
billion, while small firms estimated implementatioosts for Approach 2 to be equal to $461,000
per firm, for a total cost of $619 million. Thiesults in a cost range of $2.5 billion to $2.6idil
for large firms, and a cost range of $619 millior$740 million for small firms for the
implementation of the CAT.
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Maintenance Costs. For Approach 1, large firm respondents estimatat taintenance
costs would be equal to $3,662,000 per firm per,yeaa total estimated annual maintenance cost
of approximately $2.3 billion. Small firm respomdg estimated that maintenance costs for
Approach 1 would be equal to $475,600 per firmygar, for a total estimated annual maintenance
cost of approximately $739 million. For Approachdge firm respondents estimated that
maintenance costs would be equal to $3,148,00@rpeper year, for a total estimated annual
maintenance cost of approximately $2.0 billion, lvlsimall firms estimated maintenance costs for
Approach 2 to be equal to $441,500 per firm per,yfeaa total annual cost of approximately $686
million. This implies an annual cost range of apgmately $2.0 billion to $2.3 billion for large
firms, and an annual cost range of approximate86&@illion to $739 million for small firms for
maintenance of reporting to the Central Repositdityese maintenance costs are discrete costs for
the maintenance of CAT reporting, and are not uéeinto show incremental costs against current
regulatory reporting requirements. Based on thet<Cim CAT Reporters Study, Participants
estimate these incremental costs to be negligible.

Retirement of Systems Costs. To estimate the costs related to the retireroksystems for
the broker dealers, the Participants revieweddhelts from the Costs to CAT Reporters Study for
retirement of systems costs. Large firm resporglestimated costs to be equal to $2,830,000, for
a total retirement of systems cost equal to apprately $1.47 billion. Small firms estimated that
costs related to the retirement of systems wousd $864,000, for a total retirement of systems
cost of approximately $1.10 billion.

(4) Vendors

Implementation Costs. For implementation costs associated with VendbesParticipants
reviewed the aggregate build costs received frarCibsts to Vendors Study and identified that
Approach 1 would cost $118,200,000 to implementlenhwould cost $51,600,000 to implement
Approach 2.

Maintenance Costs. For maintenance costs associated with Vendor® dingcipants also
reviewed the cost schedules received from the Gostendors Study. Vendors indicated an
aggregate estimated annual cost of $38,600,00@&mtenance of Approach 1, and annual
estimated maintenance costs of $48,700,000 for dgur 2.

Retirement of Systems Costs. Vendors indicated an aggregate cost of $21,300@0Me
retirement of existing regulatory reporting systems

(5)  Total Aggregate Costs

Based on the analysis of responses to the studsesided above, and cost estimates
provided by the Shortlisted Bidders, the Partictpastimate the initial aggregate cost to the
industry related to building and implementing th&TGvould range from $3.2 billion to $3.6
billion. Estimated annual aggregate costs fontaentenance and enhancement of the CAT would
range from $2.8 billion and $3.4 billion. Additialfy, costs to retire existing systems would be
approximately $2.6 billion.
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(B) Impacts of Not Receiving Requested Exemptions

On January 30, 2015, the Participants submittedterlto request that the Commission
grant exemptions, pursuant to its authority undsati8n 36 of the Exchange Act, from the
requirement to submit a national market system filabhmeets certain reporting requirements
specified in SEC Rule 613(c) and (d). Specificaihe Participants requested exemptive relief
related to: (1) options market maker quotes; (Jt@umer-IDs; (3) CAT-Reporter-IDs; (4) linking
executions to specific subaccount allocations docation Reports; and (5) time stamp
granularity.

First, SEC Rule 613(c)(7) requires both optionskaamakers and the options exchanges
to record and report the details of options mankaker quotes received by the options exchanges
to the Central Repository. The Participants regpeethat the Commission provide the
Participants with an exemption so that only optiershanges would record and report details for
each options market maker quote and related Rdperarent to the Central Repository, while
options market makers would be relieved of theligaltion to record and report their quotes and
related Reportable Events to the Central Repositdhe Participants estimated that having both
parties report options market maker quotes to th€ ®Would impose significant costs on the Plan
Processor due to increased data storage and tatmfrastructure, and on the options market
makers due to a higher volume of reporting oblmati The Participants estimated that having
both parties report options market maker quotesadCAT would increase the size of data
submitted to the CAT by approximately 18 billiorcoeds each day. Bidders estimated that
requiring dual reporting of options market makeotgs would, over a five year period, lead to
additional costs of between $2 million and $16 imrillfor data storage and technical infrastructure
for the Plan Processor. In addition, accordintheoresults of a cost study conducted by three
industry associatiornfs? the cost to options market makers to meet thetejteporting
obligations ranges from $307 million to $382 mitliover a five year period.

Second, the Plan requires each CAT Reporter tadenad report “Customer-1D(s) for
each customer” when reporting order receipt orinaion information to the Central Repository.
The Commission noted that including a unique custadentifier could enhance the efficiency of
surveillance and regulatory oversight. The Paréiots, however, favor the Customer Information
Approach, that would require broker-dealers to mtevetailed account and Customer
information to the CAT, and have the Plan Proceseoelate the Customer information across
broker-dealers, assign a unique Customer identdgieach Customer and use that unique
Customer identifier consistently across all CAT &af he Participants believe that the
Customer-ID approach imposes a significant costidiuion market participants and on the Plan
Processor. According to cost estimates providetheyYDAG?** the cost for the top 250 CAT
reporters to implement the Customer-ID as requimesEC Rule 613 would be at least $195
million. The Participants believe that this cestimate is conservative, since it only represents
the cost estimate for 11% of the total broker-dealleat are expected to be CAT Reporters.

210 Cost Survey Report on CAT Reporting of Options @ady Market Makers, conducted by the Financial
Information Forum, Securities Industry and FinahMarkets Association and Securities Traders Asgamni (Nov.

5, 2013) available at http://catnmsplan.com/web/groups/catnms/@ catnmafdeats/appsupportdocs/p601771.pdf.
I Cost estimates provided by the DAG on topics wileedParticipants have requested exemptive rediefoe found
at: http://catnmsplan.com/web/groups/catnms/@catthoas ments/appsupportdocs/p602494.pdf
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Third, SEC Rule 613(c)(7) requires that a CAT-RégelD be reported to the Central
Repository for each order and Reportable Eventhabregulators can determine which market
participant took action with respect to an ordegath Reportable Event. The Participants,
however, have proposed to leverage existing busipexctices and identifiers_(“Existing
Identifier Approach”), rather than requiring neverdifiers be established, as the former is deemed
more efficient and cost-effective in implementihg CAT-Reporter-ID. The Participants believe
that the CAT-Reporter-ID approach would impose &ema cost burden on broker-dealers and
Participants, as compared to the Existing Idemtfpproach, since it would require major
changes to broker-dealer systems. According tbegignates provided by the DAG, the cost for
the 250 largest CAT Reporters to implement the GReporter-1D as required by SEC Rule 613
would be $78 million.

Fourth, the Plan requires each CAT Reporter torckand report the “the account number
for any subaccounts to which the execution is alied (in whole or part)” if an order is executed.
The Participants acknowledge that this informatsounseful to regulators to fulfill their
obligations to protect investors. However, the iegudnts estimate that meeting the obligations of
the Rule would be unduly burdensome and costlghieae given the existing allocation
practices. As an alternative, the Participants gseg that allocations will be reported by CAT
Reporters via a tool described as an AllocationdRehat will contain, at a minimum, the number
of shares allocated, th&rm Designated IDf the entity to which shares are allocated, theFi
Designated ID of any subaccounts to which the share allocated, and the time of allocation. To
create linkages from the order execution to thecalion process by means of an order identifier,
the broker-dealers would be required to perfornemsitze re-engineering of their front, middle,
and back office systems, and thus incur significaists. According to cost estimates provided by
the DAG, the cost for the 250 largest CAT Reporternk allocations to executions would be
$525 million.

Finally, the Plan requires the recording and rapgrof the time of certain Reportable
Events to the Central Repository with time stantgeast to the millisecond. The Participants
understand that time stamp granularity to the sationd reflects current industry standards with
respect to electronically-processed events in therdifecycle. However, due to the lack of
precision, the industry practice with respect tonaa orders is to capture manual time stamps
with granularity at the level of one second. Tlaetieipants believe that compliance with the time
stamp granularity requirements of the Plan for Ma@rder Events would result in added costs to
the industry as there may be a need to upgradbakas, internal messaging applications/
protocols, data warehouses, and reporting appicatio enable the reporting of such time stamps
to the Central Repository. The Participants edtnttaat the total minimum cost to the industry to
comply with a singular time stamp requirement IbCAT reporting would be approximately
$10.5 million. This estimate is based on a curcest of $1,050 per manual timestamp clock
which stamps to the second, with approximately Q@ €locks requiring replacement across the
industry. Upgrading this to millisecond granuhkamtould likely add to the cost to the industry.

(C)  Allocation of Costs Across CAT Reporters

Article XI of the CAT NMS Plan provides the procdes determining the funding of the
Company. In general, the Participants’ approadhrding of the Company is: (A) to operate the
Company on a break-even basis, which means hagegiinposed and collected that cover the
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Company’s costs and an appropriate reserve; antb (@tablish a fee structure that is equitable
based on funding principlés> Such equitable funding principles include: (1xteate

transparent, predictable revenue streams alignédanticipated costs; (2) to allocate costs among
Participants and Industry Members taking into actdlie timeline for implementation of the

CAT and the distinctions in the securities tradapgrations of Participants and Industry Members
and their impact on the Company’s resources anthtipes; (3) to establish a tiered fee structure
in which there is general comparability in the leMdees charged to CAT Reporters with the most
CAT-related activity as measured by market shar&kecution Venues, including ATSs, and by
message traffic for non-ATS activities of Indusiembers, where, for these comparability
purposes, the tiered fee structure takes into deraiion affiliations between or among CAT
Reporters, whether Execution Venues and/or Indidembers; (4) to provide ease of
administrative functions; (5) to avoid disincensv&ich as burdens on competition and reduction
in market quality; and (6) to build financial stétyifor the Company as a going concétn.

Based on these principles, the Operating Committkestablish the Company’s funding,
which is expected to arise primarily from fees gealto Participants and Industry Members. The
Participants have sought input from the DAG ash®dpecific types of fees. Accordingly, the
Participants propose to include the following fyeets: (i) fixed fees payable by each Execution
Venue that trades NMS Securities and OTC EquityuBes based on its market share
(establishing two to five tiers of fixed fees)) fiixed fees payable by each Execution Venue that
trades Listed Options (as defined in Rule 600(h)(B3Regulation NMS) based on its market
share (establishing two to five tiers of fixed fg€si) fixed fees payable by each Industry Member
based on message traffic generated by such Inddstmber (for the avoidance of doubt, the fixed
fees payable by Industry Members pursuant to thiagraph shall, in addition to any other
applicable message traffic, include message trgéicerated by: (i) an ATS that does not execute
orders that is sponsored by such Industry Memiggrp(ting orders to and from any ATS
sponsored by such Industry Member); and (iii) dacilfees (e.qg., fees for late or inaccurate
reporting, corrections, and access and use of #&f6r regulatory and oversight purposé).

The Operating Committee will use two different eria to establish fees — market sR&te
for Execution Venues, including ATSs, and messeaféd for Industry Members’ non-ATS
activities — due to the fundamental differencesvieen the two types of entities. While there are
multiple factors that contribute to the cost ofl@ing, maintaining and using the CAT, Bidders
stated during workshops and in response to spegpiistions posed by the Participants that
processing and storage of incoming message tiafé6oe of the most significant cost drivers for
the CAT. Thus, the Participants believe that ljp$ees on message traffic for non-Execution
Venue Industry Members is consistent with an egietallocation of the costs of the CAT. On the
other hand, message traffic would not provide Hraesdegree of differentiation between
Participants that it does for Industry Members c&ese the majority of message traffic at the
Participants consists of quotations, and Parti¢gpasually disseminate quotations in all
instruments they trade, regardless of executionnael Execution Venues that are Participants
generally disseminate similar amounts of messafkctr In contrast, execution volume more

212 gpe Section 11.2 of the CAT NMS Plan.

23 geeid.

214 gee Section 11.3 (a)-(c) of the CAT NMS Plan.

215 Market share for Execution Venues is defined agdtal trade volume executed on an individual Etiea Venue
as a percentage of total trades executed acrogsialies.
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accurately delineates the different levels of mgdactivity of the Participants. For these reasons
the Participants believe that market share is pipeapriate metric to use in establishing fees for
Participants. Moreover, given the similarity beénehe activity of exchange Participants and
ATSs, both of which meet the definition of an “eaadlge” as set forth in the Exchange Act, the
Participants believe that ATSs should be treatélersame manner as the exchange Participants
for the purposes of determining the level of feesoaiated with the CAT.

Costs are allocated across the different typesAdf Beporters (broker-dealers, Execution
Venues) on a tiered basis, in order to equitallbcate costs to those CAT Reporters that
contribute more to the costs of creating, implenmgnand maintaining the CAT. The fees to be
assessed at each tier are calculated so as tqragmoportion of costs appropriate to the message
traffic from firms in each tier. Therefore, lardaoker-dealers, generating the majority of
message traffic, will be in the higher tiers, aherefore be charged a higher fee. Smaller
broker-dealers with low levels of message traffit e in lower tiers and will be assessed a
minimal fee for the CAT. The Participants estinthit up to 75% of broker-dealers will be in the
lower tiers of the Funding Model.

All fees under Article XI charged directly to Parpants and indirectly to Industry
Members will be reviewed by the Operating Commitiekeast annuall§:® All proposed fees to
be charged to Industry Members by Participants vlfiled with the Commission pursuant to
Section 19(b) of the Exchange A&{. In addition, all disputes with respect to thesféeee
Company charges Participants will be resolved kyQperating Committee or a Subcommittee
designated by the Operating Committee, subjedtdaight of Participants to seek redress from
the Commission pursuant to SEC Rule 608 or in ahgrappropriate forufl® The Participants
will adopt rules requiring that disputes with resi® fees charged to Industry Members will be
resolved by the Operating Committee or a Subcoremitubject to the right of any Industry
Member to seek redress from the SEC pursuant toRE€608 or in any other appropriate

forum2*°

Section 8.5 of the CAT NMS Plan addresses the Maited situations in which the
Company may need to make distributions of cashpamlerty of the Company to the Participants.
Any distribution to the Participants requires ap@ldoy a Supermajority Vote of the Operating
Committee’?® The Participants do not expect any distributinise made to them except in two
possible situations. One situation is if the Rgytints incur tax liabilities due to their ownersbf
the Company. An example of tax liabilities beingurred would be if the Company generates
profits. Those profits could be taxable to thetiegrants even if the profits are not distributed t
the Participants. In such situation, the Partigip&ould be taxed on amounts they have not
received, in which case the Company would makeiligtons to the Participants, but only to the
extent to permit each Participant to pay its inedrtax liability. As discussed, the Participanis d
not expect the Company to generate profits ancratkpect the Company to operate on a
break-even basis. The other situation that mayireglistributions to the Participants would be if
the Company dissolves. In that situation, the Camy{s assets would be distributed first to the

21 gee Section 11.3(d) of the CAT NMS Plan.

27 gee Section 11.1(b) of the CAT NMS Plan.

218 5ee Section 4.1 and Section 11.5 of the CAT NMS Plan.
219 geeid.

220 5ee Section 8.5(a) of the CAT NMS Plan.
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Company’s creditors such as the Plan Processdher third parties, second to a reserve for
contingent or future liabilities (such as taxesy ¢hird (assuming there are any amounts
remaining) to the Participants in proportion tati@apital Accounts. Each Participant is expected
to make a nominal contribution of cash or serviceiss Capital Account at the beginning of the
operation of the CAT System. Therefore, any disiion to the Participant of an amount equal to
its Capital Account would be limited to the nomiaahount contributed. Other than these two
limited situations, the Participants do not exgbetCompany to make any distributions.

The CAT NMS Plan contemplates that the Plan Pracegdl be responsible for
developing and executing administrative procesedgpaocedures to effectuate the smooth
functioning of the CAT, consistent with the prinieip articulated in Article XI. These processes
and procedures would include, but are not limitedestablishing budget, notice, billing and
collection cycles that provide transparency, priadbitity and ease of administrative functions to
CAT reporters. Criteria and schedules for angilfaes that might be collected pursuant to Article
Xl are also anticipated to be published by the @jpeg Committee.

In articulating the funding principles of the CATM$ Plan, Participants have established
the need for the CAT NMS Plan to, among other thiiig)) create transparent, predictable revenue
streams for the Company that are aligned with theigated costs to build, operate, and
administer the CAT and the other costs of the Camppand (2) provide for ease of billing and
other administrative functions. The funding prpies articulated in Article Xl should also inform
the policies and procedures adopted by the Opgr&ommittee in executing the associated
functions. To that end, to promote fairness aaddparency with respect to fees, the Participants
expect that the Operating Committee will adopt@es, procedures, and practices around
budgeting, assignment of tiers, adjudicating dispubilling, and collection of fees that provide
appropriate transparency to all CAT Reporters.titpants expect that policies or procedures
adopted to implement the administration of feecatmn and collection among CAT Reporters
would be subject to comment by impacted partiesreedidoption.

(V) Alternatives Considered

(A)  Technical Solution

SEC Rule 613(a)(1)(xii) directs Participants tocdiss reasonable alternative approaches
to creating, implementing and maintaining the CASE part of the development of the CAT NMS
Plan, the Participants considered a variety of@dtieves with respect to technical and user support
considerations. The technical considerations delprimary storage, data ingestion format,
development process, quality assurance staffingiaadsupport staffing. The analysis presented
in Appendix C, D.12, below, describes alternatigpraaches considered for each technical
consideration and the ultimate choice of the CAT ®Flan based on factors that consider
feasibility, cost and efficiency.

In addition, the questions included in the Cost€AT Reporters Study described above
permitted the Participants to evaluate cost conaiabs to Industry Members associated with two
different technical formats for reporting audititidata to the Central Repository. One approach
might permit broker-dealers to submit informatiatadto the Central Repository using their
choice among existing industry protocols, suchlXs Fhe second approach provided a scenario
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where CAT Reporters would submit relevant datda&oGentral Repository using a defined or
specified format, such as an augmented versionAgi$)

(B)  Funding Model

As discussed above, Article XI of the CAT NMS P#ats forth the provisions for
establishing the funding of the Company and reaogdhe costs of operating the CAT. The
Participants recognize that there are a numbeiffefent approaches to funding the CAT and
have considered a variety of different funding aaost allocation models. Each model has its
potential advantages and disadvantages. For eramptructure in which all CAT Reporters are
charged a fixed fee regardless of reportable agtwould provide CAT Reporters greater
certainty regarding their fee obligations, but mé&ce undue burden on small CAT Reporters. A
variable fee structure focused on specific repdetatformation may make it easier for Industry
Members to pass fees to their customers. Howsueh fees would be more complex and difficult
to administer. Participants were particularly s@resto the possibility that the fee structure hiig
create distortions to the economic activities offlCRReporters if not set appropriately.

The Participants considered alternatives to céstation ranging from a strict pro-rata
distribution, regardless of the type or size of @T Reporters, to a distribution based purely on
CAT Reporter activity. Participants also considesevariety of ways to measure activity,
including notional value of trading (as currentsed for purposes of Section 31 fees), number of
trades or quotations, and all message traffic seatther, Participants considered the
comparability of audit trail activity across diftert Eligible Securities. The Participants discdsse
the potential approaches to funding, includingghaciples articulated in Article Xl and an
illustrative funding model, with the DAG multipleries, beginning on September 3, 2014.

After extensive analysis and taking into considerateedback from the DAG, the
Participants determined that a tiered fixed feecstire would be fair and relatively
uncomplicated. The Participants discussed seaprabaches to developing a tiered model,
including defining fee tiers based on such facawsize of firm, message traffic or trading dollar
volume. For example, a review of OATS data for@ent month shows the wide range in activity
among broker-dealers, with a number of broker-deaebmitting fewer than 1,000 orders for the
month and other broker-dealers submitting milliand even billions of orders in the same period.
The Participants also considered a tiered modetev8AT Reporters would be charged different
variable fees based on tier assignment. HoweveR#rticipants believe a tiered fixed fee model
is preferable to a variable model because a variagdel would lack the transparency,
predictability, and ease of calculation affordedikgd fees. Such factors are crucial to estingatin
a reliable revenue stream for the Company andrmigggng CAT Reporters to reasonably predict
their obligations. Moreover, the Participants &l that the tiered approach would help ensure
that fees are equitably allocated among similatlyased CAT Reporters and would further the
goal of the Participants to lessen the impact oallemfirms. Irrespective of the approach taken
with fees, the Participants believe that revenwseated should be aligned to the costs of
building, implementing and maintaining the CAT, ahckvenues collected are in excess of costs
for any given year, such excess should be congldersetting fees for the following year.

Finally, the Participants believe that it is im@ot to establish a simple fee structure that is
easy to understand and administer. The Partigmaetcommitted to establishing and billing fees
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so that Industry Members will have certainty aneldbility to budget for them. In that regard, the
CAT NMS Plan expressly provides that the Opera@ognmittee shall not make any changes to
any fees on more than a semi-annual basis unles)gnt to a Supermajority Vote, the Operating
Committee concludes that such change is necessatlyef adequate funding of the Compéfly.

8. An Analysis of the Impact on Competition, Efficieng, and Capital Formation
(SEC Rule 613(a)(1)(viii))

As required by SEC Rule 613(a)(1)(viii), this seatprovides an analysis of the impact on
competition, efficiency and capital formation ogating, implementing, and maintaining the CAT
NMS Plan. In recognition of the complexity of tlasalysis, the Participants have evaluated a
variety of sources of information to assist in #malysis of the impact of the CAT NMS Plan on
competition, efficiency and capital formation. Sibieally, the Participants have evaluated the
many comments related to competition, efficiency eapital formation received in response to
the Commission’s proposal of SEC Rule 613 and duhie CAT NMS Plan development process.
In addition, the Participants considered the imgguhe DAG. Finally, the Participants used
information derived from three cost studies desatilm the prior section on costs. Based on a
review and analysis of these materials, the Ppéeits believe that the CAT NMS Plan, as
submitted, is justified given its estimated impamtcompetition, efficiency and capital formation.

@) Impact on Competition

Through an analysis of the data and informatiorcidlesd above, the Participants have
evaluated the potential impact of the CAT NMS Rdarcompetition, including the competitive
impact on the market generally and the competithygact on each type of Person playing a role in
the market (e.g., Participants, broker-dealersgdwoes) investors). Potential negative impacts on
competition could arise if the CAT NMS Plan werdtoden a group or class of CAT Reporters in
a way that would harm the public’s ability to accéseir services, either through increasing costs
or decreased provision of those services. Thepadta may be direct, as in the provision of
brokerage services to individual investors, orriecl, as in the aggregate costs of managing,
trading and maintaining a securities holding. Bhiespacts should be measured relative to the
economic baseline, described above.

The Participants have identified a series of paaéimpacts on competition that may arise
as a result of the terms and conditions of the GIMS Plan. These potential impacts may be
related to: (1) the technology ultimately usedhy CAT and differences across CAT Reporters in
their efforts necessary to meet the CAT NMS Plaetgiirements; (2) the method of cost
allocation across CAT Reporters; and (3) changesgulatory reporting requirements, and their
attendant costs, particularly to smaller entitveélsp may previously have benefited from
regulatory exemptions.

In general, the Participants believe that the CATS\Plan will avoid disincentives such as
placing an inappropriate burden on competitiornenW.S. securities markets. The discussion
below focuses on competition in the Participant laroker-dealer communities, where the
Participants believe there is the greatest poteiatiampact on competition.

221 5ee Section 11.3(d) of the CAT NMS Plan.
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0] Participants

The Participants already incur significant costenintain and surveil an audit trail of
activity for which they are responsible. Each iegrant bears these costs whether it expends
internal resources to monitor relevant activitglitsor whether it contracts with others to perform
these services on its behalf. The CAT NMS Plamgugh the funding principles it sets forth in
Section 11.2, seeks to distribute the regulatosgscassociated with the development and
maintenance of a meaningful and comprehensive #radiin a principled manner. By calibrating
the CAT NMS Plan’s funding according to these pptes, the Participants sought to avoid
placing undue burden on exchanges relative to toee characteristics, including market share
and volume of message traffic. Thus, the Partidgdo not believe that any particular exchange
in either the equities or options markets woulgplaeed at a competitive disadvantage in a way
that would materially impact the respective ExamutVenue marketplaces for either type of
security.

In addition, because the CAT NMS Plan seeks t@at®costs in a manner consistent with
the Participants’ activities, the Participants @t Ioelieve that it would discourage potential new
entrants. For instance, an equity ATS — which walteady incur costs under the CAT NMS Plan
as a reporting broker-dealer — should not be disgmd from becoming a national securities
exchanges because of the costs it would incurRegticipant based on its business model or
pricing structure. As proposed here, the entitydde assessed exactly the same amount for a
given level of activity whether it acted as an AdiSas an exchange. Accordingly, the Participants
do not believe that adoption of the CAT NMS Plarulddavor existing exchanges or types of
exchanges vis-a-vis potential new competitorswag that would degrade available Execution
Venue services or pricing. For similar reasons Rhrticipants also do not believe that the cdsts o
the CAT NMS Plan would distort the marketplacedgisting or potential registered securities
associations.

(i) Broker-Dealers

Broker-dealer competition may be impacted if thectiand indirect costs associated with
meeting the CAT NMS Plan’s requirements materiatigact the provision of their services to the
public. Further, competition may be harmed if dipalar class or group of broker-dealers bears
the costs disproportionately, and as a result sitore have more limited choices or increased costs
for certain types of broker-dealer services.

For larger broker-dealers, the Participants relyh@ninformation obtained from the Costs
to CAT Reporters Study and discussions with thesiry to preliminarily conclude that the CAT
NMS Plan will not likely have an adverse impactammpetition. Under the CAT NMS Plan,
broker-dealers would be assessed charges, as detdriyy the Operating Committee, for the
build and maintenance of the CAT. They would &eoir costs to build and maintain systems and
processes necessary to submit and retain theiirdanmation to the Central Repository. The
Participants’ efforts to align costs with marketity leads to an outcome where dollar costs are
borne significantly more by larger entities.

Additionally, large broker-dealers may view themsslas direct competitors to large
Participants, in that they may provide similar axemn services. The CAT NMS Plan seeks to
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mitigate competitive impacts by aligning the cditaation in a manner that seeks comparability
among the largest CAT Reporters regardless of thgirlatory statu&’?

According to the Costs to CAT Reporters Study |doge broker-dealers, the average
decrease in maintenance costs associated withAflgi., the cost that CAT would impose on
firms beyond the current economic baseline) wod&651,924, and the average decrease in
maintenance costs for small firms would be $72624i6g Approach 1. For Approach 2, large
broker-dealers would see a decrease in maintertaste associated with the CAT of $1,170,548,
and small firms would see a decrease in the saste 06$763,371. These averages could suggest
that the decreased costs imposed by the CAT weplesent a benefit to both large and small
broker-dealers’ regulatory budgets. The Partidipaelieve that the CAT NMS Plan would not
materially disadvantage small broker-dealers velange broker-dealers.

For small broker-dealers, the Participants consediéneir contribution to market activity
as an important determinant of the amount of tis¢ abthe CAT that they should bear. While this
allocation of costs may be significant for some Kifitans, and may even impact their business
models materially, SEC Rule 613 requires thesdiestio report. The Participants have not
identified a way to further minimize the costshede firms within the context of the funding
principles established as part of the CAT NMS Plan.

The Participants were particularly sensitive dutimg development of the CAT NMS Plan
to the potential burdens it could place on smalkbr-dealers. These broker-dealers may incur
minimal costs under existing audit trail requiretsdmecause they are OATS-exempt or excluded
broker-dealers or limited purpose broker-dealdiigse Participants note that the CAT NMS Plan
contemplates steps to diffuse the potential cd&trential between large and small firms. For
instance, small broker-dealers generally will hameadditional year before they are required to
start reporting data under the CAT NMS Plan toGeatral Repository. This will permit these
firms greater time to implement the changes ta then systems necessary to comply with the
Plan. Furthermore, the Participants have sougimetive relief concerning time stamps for
recording the time of Manual Order Events.

The Participants are cognizant that the method ltigiwcosts are allocated to
broker-dealers may have implications for their hass models that might ultimately impact
competition. For instance, if the method of cdkstcation created disincentives to quoting
activity, certain broker-dealer’s business modalghinbe affected more greatly than others. The
Participants are unable to determine whether amddin@nging these incentives may impact
competition. Participants intend to monitor chantgeoverall market activity and market quality
and consider appropriate changes to the cost sitbocanodel where merited.

The Participants note that if the exemption requtsit have been submitted to the
Commission are not granted, the requirements of BHE 613 may impose significantly greater

22 There is empirical evidence that firms’ order ingtdecisions respond to changes in trading f&&h evidence
finds that an increase in the level of an exchanget fee is associated with a decrease in tradihgme and market
share relative to other exchanges. This evidemggests that there is sufficient competition amBrgcution Venues
such that where the Participant’s costs for the @A material it may be difficult for Execution Mess to fully pass
those costs to broker-dealers. This argument faddsng as broker-dealers are not able to passcasts on to their
customers.See Cardella et al.Make and Take Feesin the U.S. Equity Market (working paper, Apr. 29, 2013),
available at http://papers.ssrn.com/sol3/papers.cfm?abstrax21id9302.
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costs that could potentially cause small brokeletsdo exit the marketplace, discourage new
entrants to the small broker-dealer marketplacanpact the broker-dealer landscape in other
ways that may dampen competitive pressures.

(b) Impact on Efficiency

Through an analysis of the data and informatiorcidlesd above, the Participants have
evaluated the impact of the CAT NMS Plan on efficig including the impact on the time,
resources and effort needed to perform variouslagémy and other functions. In general, the
Participants believe that the CAT NMS Plan showdeha net positive effect on efficiency.

Overall, the Participants believe that the CAT NRI&n could improve market efficiency
by reducing monitoring costs and increasing efficiein the enforcement of Participant and
Commission rules. Additionally, the Participangdiéve that the CAT will enable the Participants
and the Commission to detect more quickly wrongdain a cross-market basis, which may deter
some market participants from taking such actidas: example, FINRA’s equity cross-market
surveillance patterns have already demonstratedaiue of integrating data from multiple
markets. FINRA has found that approximately 44&est of the manipulation-based alerts it
generated involved conduct on two or more equityketa and 43 percent of the alerts involved
conduct by two or more market participaffts.A reduction in prohibited activity, as well asfer
identification of such activity by regulators, wddead to a reduction in losses to investors and
increased efficiency.

The CAT could also create more focused efficienfoe®roker-dealers and Participants
by reducing the redundant and overlapping systemdsequirements identified above. For all
CAT Reporters, the standardization of various tetdgy systems will provide, over time,
improved process efficiencies, including efficieexcgained through the replacement of outdated
processes and technology with cost saving andecethaffing reductions. Standardization of
systems will improve efficiency, for both Particijga and broker-dealers, in the form of resource
consolidation, sun-setting of systems, consolidetgdcy systems and processes and consolidated
data processing. In addition, more sophisticateditaring may reduce the number of ad hoc
information requests, thereby reducing the ovénaitlen and increasing the operational efficiency
of CAT Reporters.

CAT Reporters may also experience various long &ffiaiencies from the increase in
surveillance capabilities, such as greater effadesrelated to administrative functions provided
by enhanced regulatory access, superior systend sgmekreduced system downtime. Moreover,
the Commission and the Participants expect to hawe fulsome access to unprocessed
regulatory data and timely and accurate informatiormarket activity, thus providing the
opportunity for improved market surveillance andnitaring.

Note, however, that uniform reporting of data te @entral Repository may require the
development of data mapping and data dictionahiaswill impose burdens in the short term.
CAT Reporters also may incur additional time anécticosts to comply with new encryption

22 Remarks of Robert Ketchum, Chairman and Chief Biee Officer, FINRA (Sept. 17. 20143yailable at
http://www.finra.org/Newsroom/Speeches/Ketchum/P&H
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mechanisms in connection with the transmissionlbfi&a (although the quality of the process
will improve).

The Participants are cognizant that the method ltogiwcosts are allocated to
broker-dealers may have implications for their hass models that might ultimately impact
efficiency. For instance, if the method of co$b@tion created disincentives to the provision of
liquidity, there may be an impact on the qualitytttéd markets and an increase in the costs to
investors to transact. As a result, the Partidgaet forth the funding principles that will guitthe
selection of the cost allocation model. The Pgudicts have also sought out evidence available to
best understand how cost allocation models mayaimparket participation, and more
importantly, ultimately market outcom&s.

The Participants intend to monitor changes to dverarket activity and market quality
and will consider appropriate changes to the déstation model where merited.

(© Impact on Capital Formation

Through an analysis of the data and informatiortiilesd above, the Participants also
have assessed the impact of the CAT NMS Plan atat&mrmation, including the impact on both
investments and the formation of additional capitalgeneral, the Participants believe that the
CAT NMS Plan will have no deleterious effect onitalformation.

In general the Participants believe that the endxdusarveillance of the markets may instill
greater investor confidence in the markets, whiclyrn, may prompt greater participation in the
markets. It is possible that greater investorigigdtion in the markets could bolster capital
formation by supporting the environment in whiclmganies raise capital.

Moreover, the Participants believe that the CAT NM&n would not discourage capital
formation. As discussed in greater detail abdwve Rarticipants have analyzed the degree to
which the CAT NMS Plan should cover Primary Markednsactions. Based on this analysis, the
Participants believe that the CAT NMS Plan has lzggmopriately tailored so it does not create an
undue burden on the primary issuances that compamy use to raise capital.

In addition, the Participants do not believe tihat ¢osts of the CAT NMS Plan would
come to bear on investors in a way that would nrtgtimit their access to or participation in the
capital markets.

Finally, the Participants believe that, given ti 8 TONMS Plan’s provisions to secure the
data collected and stored by the Central RepositbeyCAT NMS Plan should not discourage
participation by market participants who are watradout data security and data breaches. As
described more fully in the CAT NMS Plan and Apper@, The Security and Confidentiality of
the Information Reported to the Central Repositand Appendix D, Data Security, the Plan
Processor will be responsible for ensuring the sgcand confidentiality of data during
transmission and processing, as well as at regtfarensuring that the data is used only for

224 5ee e.g., IIROC's analysis of its market regulation fee mip@gailable at
http://www.iiroc.ca/Documents/2011/5f95e549-10d B4-B3cf-3250e026a476_en.pdffiiroc.ca] and
http://wwwe.iiroc.ca/Documents/2012/bf393b26-7bd 41 fc-3904d1de3983_en.pdffiiroc.ca].
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permitted purposes. The Plan Processor will beired to provide physical security for facilities
where data is transmitted or stored, and must gediar the security of electronic access to data by
outside parties, including Participants and the @dsaion, CAT Reporters, or Data Submitters.
The Plan Processor must include in these measeigistned security for populating, storing, and
retrieving particularly sensitive data such as RMloreover, the Plan Processor must develop and
maintain this security program with a dedicatedf staluding, among others, a Chief Information
Security Officer dedicated to monitoring and addiesg data security issues for the Plan Processor
and Central Repository, subject to regular revigvwthie Chief Compliance Officer. The Plan
Processor also will be required to provide regrggorts to the Operating Committee on a number
of items, including any data security issues ferBhan Processor and Central Repository.

(d) Impacts of the CAT NMS Plan Governance on Efficieny,
Competition, and Capital Formation

Participants considered the impacts of the CAT NRIES governance on efficiency,
competition, and capital formation. Participarsagnize that without effective governance, it
will become harder for the CAT NMS Plan to achiggantended outcome, namely, enhanced
investor protection, in an efficient manner. R#p@nts specifically considered two areas where
ineffective governance might lead to economic digins or inefficiencies: (i) the voting
protocols defined in the CAT NMS Plan both for Rapants in developing the CAT, and for the
Operating Committee after the adoption of the CAMIRNPIlan; and (ii) the role of industry
advisors within the context of CAT NMS Plan goveroe.

Participants understand that there may be detrehenpacts to adopting voting protocols
that might impede the effective administrationled CAT System. For instance, too high a
threshold for decision making may limit the abildlthe body to adopt broadly agreed upon
provisions. The extreme form of this would haverbéor the CAT NMS Plan to require
unanimity on all matters. In such case, one digsgopinion could effectively derail the entire
decision-making apparatus. The inability to ach itimely way may create consequences for
efficiency, competition, and capital. Conversélyarticipants set a voting threshold that is too
low, it might have the impact of not giving sufcit opportunity to be heard or value to dissenting
opinions and alternative approaches. As an exaniftarticipants were to set voting thresholds
too low, it might be possible for a set of Partarips to adopt provisions that might provide them a
competitive advantage over other Participantshegitorms (a too high or too low threshold)
could result in negative impacts to efficiency, gatition, and capital formation. These issues
apply in the context of efforts of the Participatasievelop the CAT NMS Plan submitted here or
in the context of the Operating Committee’s respalitses after approval of the CAT NMS Plan.

To address these concerns, Participants carefotigidered which matters should require
a Supermajority Vote and which matters should neqaiMajority Vote??®> The decision required
Participants to balance the protection of rightalbparties with the interest of avoiding
unnecessary deadlock in the decision making prockss result, Participants have determined
that use of a Supermajority Vote should be foranses considered by the Participants to have a

% Further discussion of the Participants’ consideraf the use of the Majority Vote and Supermajoviote is
contained in Appendix C, 11, Process by Which Bigdints Solicited Views of Members and Other Appiate
Parties Regarding Creation, Implementation, anchidaiance of CAT; Summary of Views; and How Spon3ask
Views Into Account in Preparing NMS Plan (SEC Rede3(a)(1)(xi)).
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direct and significant impact on the functioningamagement, and financing of the CAT System.
This formulation, relying on Majority Vote for rane decisions and Supermajority Vote for
significant matters, is intended to meet the Corsiarss direction for “efficient and fair operation
of the NMS plan governing the consolidated audi.t*>°

Participants also considered the role of industpresentation as part of the governance
structure. Participants recognize the importarigeauding industry representation in order to
assure that all affected parties have a represemiatdiscussing the building, implementation,
and maintenance of the CAT System. Participantsedg sought insight and information from
the DAG and other industry representatives in dguab the CAT NMS Plan. The CAT NMS
Plan also contemplates continued industry reprasentthrough an Advisory Committee,
intended to support the Operating Committee andmote continuing efficiency in meeting the
objective of the CAT.

C. | MPLEMENTATION AND MILESTONES OF THE CAT

9. A Plan to Eliminate Existing Rules and Systems (SERule 613(a)(1)(ix))

As required by SEC Rule 613(a)(1)(ix), this secsets forth a plan to eliminate rules and
systems (or components thereof) that will be reedieluplicative by the consolidated audit trail,
including identification of such rules and systegmscomponents thereof); to the extent that any
existing rules or systems related to monitoringtgaporders and executions provide information
that is not rendered duplicative by the consolidatedit trail, an analysis of, among other things,
whether the collection of such information remaapgropriate; if still appropriate whether such
information should continue to be separately codlé®r should instead be incorporated into the
CAT; or if no longer appropriate, how the collectiof such information could be efficiently
terminated.

Milestone Projected Completion Date

Identification of Duplicative Rules and Systems

Each Participant will initiate an analysis of Each Participant has begun reviewing its
its rules and systems to determine which | existing rulebooks and is waiting for the
require information that is duplicative of thepublication of the final reporting
information available to the Participants | requirements to the Central Repository
through the Central Repository. ExamplesEach Participant should complete its
of Participants’ rules to be reviewed includenalysis within twelve (12) months after
Industry Members (other than Small
* The Participants’ rules that Industry Members) are required to begin
implement the exchange-wide reporting data to the Central Repository
Consolidated Options Audit Trail | or, if such Participant determines
sufficient data is not available to complete

226 ndopting Release at 45787.
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System (e.g., CBOE Rule 6.24, etc.5uch analysis by such date, a subsequent
date needs to be determined by such
* FINRA rules that implement the Participant based on the availability of
Order Audit Trail System (OATS) | such data.
including the relevant rules of the
NASDAQ Stock Market, NASDAQ
OMX BX, NASDAQ OMX PHLX,
New York Stock Exchange, NYSE
MKT, and NYSE ARCA
* Option exchange rules that require
the reporting of transactions in the
equity underlier for options products
listed on the options exchange (e.g.,
PHLX Rule 1022, portions of CBOE
Rule 8.9, etc.)
Identification of Partially Duplicative Rules angistfems
Each Participant will initiate an analysis of Each Participant has begun reviewing its
its rules and systems to determine which | existing rulebooks and is waiting for
rules and/ or systems require information| publication of the final reporting
that is partially duplicative of the requirements to the Central Repository
information available to the Participants | Upon publication of the Technical
through the Central Repository. The Specifications, each Participant should
analysis should include a determination as¢omplete its analysis within eighteen (18)
(1) whether the duplicative information months after Industry Members (other
available in the Central Repository should than Small Industry Members) are
continue to be collected by the Participant;required to begin reporting data to the
(2) whether the duplicative information Central Repository or, if such Participant
made available in the Central Repository caetermines sufficient data is not available
be used by the Participant without degrading complete such analysis by such date, a
the effectiveness of the Participant’s rules subsequent date needs to be determined
systems; and (3) whether the non-duplicatitsg such Participant based on the
information should continue to be collectgdavailability of such data.
by the Participant or, alternatively, should|be
added to information collected by the
Central Repository.
Examples of Participants’ rules to be
reviewed include:
* Options exchange rules that require
the reporting of large options
positions (e.g., CBOE Rule 4.13,
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etc.)

NYSE Rule 410B which requires th
reporting of transactions effected ir
NYSE listed securities by NYSE

members which are not reported tc
the consolidated reporting systems

Portions of CBOE Rule 8.9

e
L

concerning position reporting detai

S

Identification of Non-Duplicative Rules or
and Executions

Systeglated to Monitoring Quotes, Orde

[S

Each Participant will initiate an analysis o
its rules and systems to determine which
the Participant’s rules and systems relate
monitoring quotes, orders, and execution
provide information that is not rendered
duplicative by the consolidated audit trail.
Each Participant must analyze (1) whethe
collection of such information should
continue to be separately collected or sha
instead be incorporated into the consolida
audit trail; (2) if still appropriate, whether
such information should continue to be
separately collected or should instead be
incorporated into the consolidated audit
trail.; and (3) if no longer appropriate, how

the collection of such information could be

efficiently terminated, the steps the
Participants propose to take to seek
Commission approval for the elimination ¢
such rules and systems (or components
thereof), and a timetable for such
elimination, including a description of the
phasing-in of the consolidated audit trail a
phasing-out of such existing rules and
systems (or components thereof).

[ Each Participant should complete its

o&nalysis within eighteen (18) months af

ditaustry Members (other than Small

5 Industry Members) are required to begi
reporting data to the Central Repository
or, if such Participant determines

such analysis by such date, a subsequ
uldte needs to be determined by such
itBarticipant based on the availability of
such data.

1%

nd

rsufficient data is not available to comple¢

ter

Identification of Participant Rule and System ChesBue to Elimination or

Modification of SEC Rules
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To the extent the SEC eliminates SEC ru
that require information that is duplicative
information available through the Central
Repository, each Participant will analyze
rules and systems to determine whether &
modifications are necessary (e.g., delete
references to outdated SEC rules, etc.) tq
support data requests made pursuant to g
SEC rules. Examples of rules the SEC mi
eliminate or modify as a result of the
implementation of CAT include:

* SEC Rule 17a-25 which requires
brokers and dealers to submit
electronically to the SEC informatiq
on Customers and firms securities
trading

SEC Rule 17h-1 concerning the
identification of large traders and tf
required reporting obligations of
large traders

elSach Participant should complete its
adnalysis within three (3) months after th

SEC approves the deletion or
tsnodification of an SEC rule related to t
amyformation available through the Centr
Repository.

uldre Participants will coordinate with thé

ghEC regarding modification of the CAT
NMS Plan to include information
sufficient to eliminate or modify those
Exchange Act rules or systems that the
SEC deems appropriate.

nWVith respect to SEC Rule 17a-25, such
coordination will include, among other
things, consideration of EBS data
elements and asset classes that would
need to be included in the Plan, as wel
1éhe timing of when all Industry Member
will be subject to the Plaff’

Based on preliminary industry analyses
broker-dealer large trader reporting

be eliminated via the CAT. The same
appears true with respect to broker-dea
recordkeeping. Large trader reporting
responsibilities on Form 13H and

self-identification would not appear to b
covered by the CAT?®

e

ne
al

D

as

[

requirements under SEC Rule 17h-1 could

ler

Participant Rule Changes to Modify or El

iminatetiegpant Rules

Each Participant will prepare appropriate
rule change filings to implement the rule
modifications or deletions that can be ma
based on the Participant’s analysis of
duplicative or partially duplicative rules.

Each Participant will file to the SEC the
relevant rule change filing to eliminate
denodify its rules within six (6) months of
the Participant’s determination that suc

=

227 5ee SEC Rule 613 — Consolidated Audit Trail (CAT) Rréhary EBS-CAT Gap Analysisvailable at
http://catnmsplan.com/web/groups/catnms/@ catnmsfdeats/appsupportdocs/p450537.pdf.

?%'see FIF CAT WG: Preliminary Large Trader Rule (RulehiB) — CAT (Rule 613) Gap Analysis (Feb. 11, 2014),
available at
https://fif.com/fif-working-groups/consolidated-ats#ttail/member-resources/current-documents?dowt#d221 :fe
bruary-11-2014-fif-cat-wg-preliminary-large-tradere-rule-13h-1-cat-rule-613-gap-analysis&start=35.
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The rule change filing should describe the modification or deletion is appropriate.
process for phasing out the requirements
under the relevant rule.

Elimination (including any Phase-Out) of Relevaridiing Rules and Systems

After each Participant completes the abovdJpon the SEC’s approval of relevant rule
analysis of its rules and systems, each | changes, each Participant will implement
Participant will analyze the most appropriagich timeline. One consideration in the
and expeditious timeline and manner for | development of these timelines will be
eliminating such rules and systems. when the quality of CAT Data will be
sufficient to meet the surveillance needs
of the Participant (i.e., to sufficiently
replace current reporting data) before
existing rules and systems can be
eliminated.

Order Audit Trail System (“OATS”)

The OATS Rules impose obligations on FINRA memlergcord in electronic form and
report to FINRA, on a daily basis, certain inforroatwith respect to orders originated, received,
transmitted, modified, canceled, or executed by bemrelating to OTC equity securitiesand
NMS Securitie$®® OATS captures this order information and integgat with quote and
transaction information to create a time-sequemeeard of orders, quotes, and transactions. This
information is then used by FINRA staff to condsgtveillance and investigations of member
firms for potential violations of FINRA rules andderal securities laws. In general, the OATS
Rules apply to any FINRA member that is a “Repgrfilember,” which is defined in Rule 7410
as “a member that receives or originates an ongighas an obligation to record and report
information under Rules 7440 and 7450.”

Although FINRA is committed to retiring OATS in afficient and timely a manner as
practicable, its ability to retire OATS is depentlen a number of events. Most importantly,
before OATS can be retired, the Central Reposiaougt contain CAT Data sufficient to ensure
that FINRA can effectively conduct surveillance ameestigations of its members for potential
violations of FINRA rules and federal laws and ragjons, which includes ensuring that the CAT
Data is complete and accurate. Consequently, bt dirst steps taken by the Participants to
address the elimination of OATS was an analysgapls between the informational requirements
of SEC Rule 613 and current OATS recording andntepprules. In particular, SEC Rule
613(c)(5) and (6) require reporting of data onlydach NMS Security that is (a) registered or
listed for trading on a national securities exclerflg) or admitted to unlisted trading privileges o

229 gpa FINRA Rule 7410(1).
230 Other SROs have rules requiring their membergpont information pursuant to the OATS Rul&se, eq.,
NYSE Rule 7400 Series; NASDAQ Rule 7400 Series.
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such exchange; or (c) for which reports are reguioebe submitted to the national securities
association. SEC Rule 613(i) requires the Paditipto provide to the Commission within six
months after the Effective Date a document out§jriiow the Participants could incorporate into
the consolidated audit trail information with resp® equity securities that are not NMS
Securities (*OTC Equity Securities”) and debt sé@es (and Primary Market Transactions in
such securities). Even though SEC Rule 613 doeseqgaire reporting of OTC Equity Securities,
the Participants have agreed to expand the regadiguirements to include OTC Equity
Securities to facilitate the elimination of OATE.

Next, the Participants performed a detailed anslysthe current OATS requirements and
the specific reporting obligations under SEC RUl8 énd concluded that there are 42 data
elements found in both OATS and SEC Rule 613; hewdhere are 33 data elements currently
captured in OATS that are not specified in SEC Rd8*** The Participants believe it is
appropriate to incorporate data elements into #eti@l Repository that are necessary to retire
OATS and the OATS Rules. The Participants beltbaethese additional data elements will
increase the likelihood that the Central Repositeityinclude sufficient order information to
ensure FINRA can continue to perform its survedwwith CAT Data rather than OATS data and
can, thus, more quickly eliminate OATS and the OAJ8es.

The purpose of OATS is to collect data to be useHINRA staff to conduct surveillance
and investigations of member firms for potentialations of FINRA rules and federal securities
laws and regulations. SEC Rule 613 requires tigciants to include in the CAT NMS Plan a
requirement that all Industry Members report infation to the Central Repository within three
years after the Effective Date. Consistent with grovision, under the terms of Sections 6.4 and
6.7 of the CAT NMS Plan, some Reporting Members$ mot be reporting information to the
Central Repository until three years after the &ffe Date. Because FINRA must continue to
perform its surveillance obligations without intgstion, OATS cannot be entirely eliminated
until all FINRA members who currently report to O8&re reporting CAT Data to the Central
Repository. However, FINRA will monitor its abiito integrate CAT Data with OATS data to
determine whether it can continue to perform itvsillance obligations. If it is practicable to
integrate the data in a way that ensures no irgéam in FINRA'’s surveillance capabilities,
FINRA will consider exempting firms from the OATSuRs provided they report data to the
Central Repository pursuant to the CAT NMS Plan amglimplementing rules.

FINRA'’s ability to eliminate OATS reporting obligahs is dependent upon the ability of
the Plan Processor and FINRA to work together tegirate CAT Data with the data collected by
OATS. FINRA is committed to working diligently vitthe Plan Processor to ensure this process
occurs in a timely manner; however, it is antiogobthat Reporting Members will have to report to
both OATS and the Central Repository for some eoiotime until FINRA can verify that the
data into the Central Repository is of sufficientlity for surveillance purposes and that all

%1 This expansion of the CAT reporting requiremeat®T C Equity Securities was generally supportedieynbers
of the broker-dealer industry and was discusseld thit DAG on July 24, 2013.

#325EC Rule 613(c)(7) lists the minimum order infotima that must be reported to the CAT and spectfies
information that must be included in the CAT NM&u?l The Commission noted in the Adopting Relehat“the
SROs are not prohibited from proposing additiorsthcelements not specified in Rule 613 if the SB&rve such
data elements would further, or more efficienthgifitate the requirements of [SEC Rule 613].” pting Release at
45750.
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reporting requirements meet the established ststadiy Error Rates set forth in Section A.3(b).
Once this is verified, FINRA’s goal is to minimitee dual-reporting requirement.

Finally, the Participants note that, pursuant tcti®a 19 of the Exchange Act, the
amendment or elimination of the OATS Rules can d&&ylone with Commission approval.
Approval of any such filings is dependent upon mhber of factors, including public notice and
comment and required findings by the Commissiooteeit can approve any amendments;
therefore, FINRA cannot speculate how long thixpss may ultimately take.

10. Objective Milestones to Assess Progress (SEC Rul&éXa)(1)(x))

As required by SEC Rule 613(a)(1)(x), this secBets forth a series of detailed objective
milestones, with projected completion dates, towamolementation of the consolidated audit
trail.

@) Publication and Implementation of the Methods for Poviding
Information to the Customer-ID Database

Milestone Projected Completion Date

Selection of Plan Processor

Participants jointly select the Initial | 2 months after Effective Date
Plan Processor pursuant to the process

set forth in Article V of the CAT NMS
Plan

Industry Members (other than Small Industry Members™)

Plan Processor publishes the 6 months before Industry Members
procedures, connectivity requirements(other than Small Industry Members
and Technical Specifications for are required to begin reporting data to
Industry Members to report Customer the Central Repository
Account Information to the Central
Repository

Industry Members (other than Small | 3 months before Industry Members
Industry Members) begin connectivity (other than Small Industry Members
and acceptance testing with the Centralre required to begin reporting data to
Repository the Central Repository

Industry Members (other than Small | 1 month before Industry Members

Industry Members) begin reporting | (other than Small Industry Members
customer / institutional / firm account| are required to begin reporting data to
information to the Central Repository| the Central Repository

233 Small broker-dealers are defined SEC Rule 0-10(c).
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for processing

Small Indust

ry Members

Small Industry Members begin
connectivity and acceptance testing
with the Central Repository

3 months before Small Industry
Members are required to begin
reporting data to the Central
Repository

Small Industry Members begin
reporting customer / institutional / firn
account information to the Central
Repository for processing

1 month before Small Industry
' Members are required to begin
reporting data to the Central
Repository

(b)

Milestone

Projected Completion Date

Partici

pants

Plan Processor begins developing
Technical Specification(s) for
Participant submission of order and
MM Quote data

10 months before Participants are
required to begin reporting data to th
Central Repository

Plan Processor publishes iterative drg
of Technical Specification(s)

s needed before publishing of the
final document

Plan Processor publishes Technical
Specification(s) for Participant
submission of order and MM Quote
data

6 months before Participants are
required to begin reporting data to th
Central Repository

Plan Processor begins connectivity
testing and accepting order and MM
Quote data from Participants for testi
purposes

3 months before Participants are
required to begin reporting data to th
ngentral Repository

Plan Processor plans specific testing
dates for Participant testing of order g
MM Quote submission

Beginning 3 months before
Melarticipants are required to begin
reporting data to the Central
Repository

Industry Members (other than Small Industry Members)

Plan Processor begins developing

15 months before Industry Members|

Technical Specification(s) for Industry

(other than Small Industry Members
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Members submission of order data

are required gonbreporting data to
the Central Repository

Plan Processor publishes iterative dr:
of Technical Specification(s)

s needed before publishing of the
final document

Plan Processor publishes Technical
Specification(s) for Industry Member
submission of order data

1 year before Industry Members (oth
than Small Industry Members) are
required to begin reporting data to th
Central Repository

er

e

Participant exchanges that support
options MM quoting publish
specifications for adding Quote Sent
time to Quoting APIs

6 months before Industry Members
(other than Small Industry Members
are required to begin reporting data
the Central Repository

[0

Plan Processor begins connectivity
testing and accepting order data from
Industry Members (other than Small

Industry Members) for testing purpos

6 months before Industry Members
(other than Small Industry Members
are required to begin reporting data
pthe Central Repository

[0

Plan Processor plans specific testing
dates for Industry Members (other tha
Small Industry Members) testing of
order submission

Beginning 3 months before Industry
aMembers (other than Small Industry
Members) are required to begin
reporting data to the Central
Repository

Participant exchanges that support
options MM quoting begin accepting
Quote Sent time on Quotes

1 month before Industry Members
(other than Small Industry Members
are required to begin reporting data
the Central Repository

(0]

Small Indust

ry Members

Plan Processor begins connectivity
testing and accepting order data from
Small Industry Members for testing
purposes

6 months before Small Industry
Members are required to begin
reporting data to the Central
Repository

Plan Processor plans specific testing
dates for Small Industry Members
testing of order submissions

Beginning 3 months before Small

Industry Members are required to

begin reporting data to the Central
Repository
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(€)

Linkage of Lifecycle of Order Events

Milestone

Projected Completion Date

Partici

pants

Using order and MM Quote data

submitted during planned testing, Planrequired to begin reporting data to th

Processor creates linkages of the
lifecycle of order events based on the
received data

3 months before Participants are

Central Repository

e

Participants must synchronize Busine
Clocks in accordance with Section 6.
of the CAT NMS Plan

s months after effectiveness of the
BCAT NMS Plan

Industry Members (other than Small Industry Members)

Using order and MM Quote data

6 months before Industry Members

submitted during planned testing, Plan(other than Small Industry Members

Processor creates linkages of the
lifecycle of order events based on the
received data

are required to begin reporting data
the Central Repository

[0

Industry Members must synchronize
Business Clocks in accordance with
Section 6.8 of the CAT NMS Plan

4 months after effectiveness of the
CAT NMS Plan

Small Indust

ry Members

Using order and MM Quote data

6 months before Small Industry

submitted during planned testing, PlanMembers are required to begin

Processor creates linkages of the
lifecycle of order events based on theg
received data

reporting data to the Central
Repository

Industry Members must synchronize
Business Clocks in accordance with
Section 6.8 of the CAT NMS Plan

4 months after effectiveness of the
CAT NMS Plan
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(d)

Access to the Central Repository for Regulators

Milestone

Projected Completion Date

Plan Processor publishes a draft
document detailing methods of acces
to the Central Repository for regulato

6 months before Participants are

r€entral Repository

srequired to begin reporting data to th

e

Plan Processor publishes a finalized
document detailing methods of acces
to the Central Repository for regulato
including any relevant APIs, GUI

descriptions, etc. that will be supplied
for access

1 month before Participants are

r<;entral Repository

srequired to begin reporting data to th

e

Plan Processor provides (1) test
information, either from Participant
testing or from other test data, for
regulators to test use of the Central
Repository and (2) regulators
connectivity to the Central Repository
test environment and production
environments

1 month before Patrticipants are

Central Repository

required to begin reporting data to th

e

Plan Processor provides regulators
access to test data for Industry Memb
(other than Small Industry Members)

6 months before Industry Members

efsther than Small Industry Members
are required to begin reporting data
the Central Repository

[0

Plan Processor provides regulators
access to test data for Small Industry|
Members

6 months before Small Industry
Members are required to begin
reporting data to the Central
Repository
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(e) Integration of Other Data (“Other Data” includes, but is not limited to,
SIP quote and trade data, OCC data, trade and quotaformation
from Participants and reference data)

Milestone Projected Completion Date

Operating Committee finalizes Other| 10 months before Participants are
Data requirements required to begin reporting data to the
Central Repository

Plan Processor determines methods gBanonths before Participants are
requirements for each additional datg required to begin reporting data to the
source and publish applicable Technic@entral Repository
Specifications, if required

Plan Processor begins testing with | 1 month before Participants are
Other Data sources required to begin reporting data to the
Central Repository

Plan Processor begins accepting Othe€oncurrently when Participants repart
Data sources to the Central Repository

D. PrRocEssFoLLOWED TO DeVELOP THE NMS PLAN: These considerations require the
CAT NMS Plan to discuss: (i) the views of the Raptants’ Industry Members and other
appropriate parties regarding the creation, implgaten, and maintenance of the CAT;
and (ii) the alternative approaches to creatingl@menting, and maintaining the CAT
considered and rejected by the Participants.

11. Process by Which Participants Solicited Views of Mabers and Other
Appropriate Parties Reqgarding Creation, Implementaion, and Maintenance
of CAT; Summary of Views; and How Sponsors Took Vieis Into Account in
Preparing NMS Plan (SEC Rule 613(a)(1)(xi))

@) Process Used to Solicit Views:

When the Participants first began creating a CAspant to SEC Rule 613, the
Participants developed the following guiding prpies (the “Guiding Principles”):

I.  The CAT must meet the specific requirements of &g 613 and achieve the
primary goal of creating a single, comprehensiwditarail to enhance regulators’
ability to surveil the U.S. markets in an effectaved efficient way.

ii.  The reporting requirements and technology infrastme developed must be adaptable
to changing market structures and reflective afitrg practices, as well as scalable to
increasing market volumes.

Appendix C - 104



The costs of developing, implementing, and opegdtie CAT should be minimized to
the extent possible. To this end, existing repgrsitructures and technology interfaces
will be utilized where practicable.

Industry input is a critical component in the creatof the CAT. The Participants will
consider industry feedback before decisions areematth respect to reporting
requirements and cost allocation models.

The Participants explicitly recognized in the GoglPrinciples that meaningful input by
the industry was integral to the successful creadiod implementation of the CAT, and as
outlined below, the Participants have taken nunesbeps throughout this process to ensure the
industry and the public have a voice in the process

(1) General Industry Solicitation

SEC Rule 613 was published in the Federal Registé&ugust 1, 2012, and the following
month, the Participants launched the CAT NMS Plab¥ite, which includes a dedicated email
address for firms or the public to submit viewsamy aspect of the CAT. The CAT NMS Plan
Website has been used as a means to communicateation to the industry and the public at
large since that time. Also beginning in Septenf#tidr2, the Participants hosted several events
intended to solicit industry input regarding the TAMS Plan. A summary of the events is
provided below***

CAT Industry Call (September 19, 2012). The Participants provided an overview of
SEC Rule 613, the steps the Participants wereddkinevelop a CAT NMS Plan as
required by SEC Rule 613, and how the Participplatisned to solicit industry
comments and feedback on key implementation issues.

CAT Industry Events (October 2012). The Participants provided an overview of SEC
Rule 613 and the steps the Participants were takidgvelop an NMS Plan as required
by SEC Rule 613. The events included an open Qaadfeedback session so that
Industry Members could ask questions of the Paditis and share feedback on key
implementation issues. Two identical sessions Wwelé on October 15, 2012 from
2:00 p.m. to 4:00 p.m. and on October 16, 2012 ft@90 a.m. to 12:00 p.m. A total
of 89 Industry Members attended the October 15tawgperson, and a total of 162
Industry Members attended it by phone. A total®® Industry Members attended the
October 16 event in person, and a total of 48 Itvgidembers attended it by phone.

CAT Industry Call and WebEx (November 29, 2012). The Participants provided an
update on CAT NMS Plan development efforts inclgdime process and timeline for
issuing the RFP to solicit Bids to build and operidte CAT.

CAT Industry Events (February 27, 2014 and April 9, 2014). During these two events,
the Participants provided an overview of the lapesgress on the RFP process and the

24 These events are also described on the CAT NM$\Rlebsite at www.catnmsplan.corBee SEC Rule 613:
Consolidated Audit Trail (CAT), Past Events and Aancements (last updated Dec. 10, 20&ilable at
http://catnmsplan.com/PastEvents/.
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overall development of the NMS Plan. A total oD18dustry Members attended the
February event in person, and a total of 123 Ingtddembers attended it by phone. A
total of 46 Industry Members attended the Aprilréva person, and a total of 76
Industry Members attended it by phone.

» CAT Cost Sudy Webinars (June 25, 2014 and July 9, 2014). The Participants hosted
two Webinars to review and answer questions relatelde Reporter Cost Study.
There were approximately 100 to 120 Industry Merslzgr each call.

e CAT Industry Call and WebEx (December 10, 2014). The Participants provided an
update on CAT NMS Plan development efforts, inatgdiling of the CAT NMS Plan
on September 30, 2014, the development of a fundiodel, and the PPR, which
documents additional requirements for the CAT.

For the above events, documentation was develapgre@sented to attendees, as well as
posted publicly on the CAT NMS Plan Website.

In addition to the above events, some Participawlisidually attended or participated in
additional industry events, such as SIFMA confeesrand FIF working groups, where they
provided updates on the status of CAT NMS Plan ldgveent and discussed areas of expected
CAT functionality.

The Participants received general industry feediack broker-dealers and software
vendors’® The Participants reviewed such feedback in detad addressed as appropriate while
developing the RFP.

The Participants also received industry feedbacksponse to solicitations by the
Participants for industry viewpoints as follows:

*  Proposed RFP Concepts Document (published December 5, 2012, updated January
16, 2013). The Participants published via the CAT NMS Rldabsite this document
to solicit feedback on the feasibility and costroplementing the CAT reporting
requirements being considered by the Participafegdback was received from seven
organizations, including software vendors, indussgociations and broker-dealers,
and the Participants discussed and addressedetileaiek as appropriate in the final
RFP document.

* Representative Order Scenarios Solicitation for Feedback (February 1, 2013). The
Participants solicited feedback via the CAT NMSrPldebsite on potential CAT
reporting requirements to facilitate the reportorigepresentative orders.
Approximately 30 responses were received.

» CAT Industry Solicitation for Feedback Concerning Selected Topics Related to NMS
Plan (April 22, 2013). The Participants solicited feedback via the OIS Plan
Website on four components of the CAT NMS PlanRdinary Market Transactions;

235 5ee generally Industry Feedback on the Consolidated Audit Tlast(updated Feb. 17, 2018yailable at
http://catnmsplan.com/industryFeedback/.
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(2) Advisory Committee; (3) Time Stamp Requiremeamigl (4) Clock
Synchronization. Approximately 80 Industry Membpravided responses. FIF,
SIFMA, and Thomson Reuters submitted detailed resg®to the request for
comments.

» CAT Industry Solicitation for Feedback Concerning Selected Topics Related to NMS
Plan (June 2013). The Participants solicited feedback via the OMMIS Plan Website
concerning Customer identifiers, Customer inforomatiCAT-Reporter-IDs,
CAT-Order-1Ds, CAT intra-firm order linkages, CAfter-firm order linkages,
broker-dealer CAT order-to-exchange order linkagesa transmission, and error
correction.

Feedback on these topics was received primaributit discussion during meetings of the
DAG.

(i) The Development Advisory Group (DAG)

In furtherance of Guiding Principle (iv) above, tharticipants solicited members for the
DAG in February 2013 to further facilitate inpubin the industry regarding various topics that are
critical to the success of the CAT NMS Plan. Hii§i, the DAG consisted of 10 firms that
represented large, medium, and small broker-dedlexOptions Clearing Corporation (OCC), a
service bureau and three industry associationsSéoerity Traders Association (STA), SIFMA,
and FIF.

In March 2014, the Participants invited additiofaahs to join the DAG in an effort to
ensure that it reflected a diversity of perspeetivAt this time, the Participants increased the
membership of the DAG to include 12 additional BtnAs of January 2015, the DAG consisted of
the Participants and Representatives from 24 fantsindustry associations.

The DAG has had 43 meetings since April 2013. d®piscussed with the DAG have
included:

» CAT Plan Feedback. The Participants shared draft versions of the GIMS Plan,
including the PPR, as it was being developed iiéhDAG, who provided feedback to
the Participants. The Participants reviewed asdudised this feedback with the DAG,
and incorporated portions of it into the CAT NM&uRl

* Options Market Maker Quotes. The DAG discussed the impact of options market
maker quotes on the industry. A cost analysiseeasiucted by the industry trade
associations to analyze the impact of market mquete reporting, as well as adding a
“quote sent” time stamp to messages sent to exelsamgall options market makers
The Participants included in the Exemptive Requeter a request for exemptive
relief related to option market maker quotes githeat exchanges will be reporting this
data to the CAT.

* Customer-ID. The DAG discussed the requirements for capturingi@uer-ID. The
Participants proposed a Customer Information Apgnaa which broker-dealers
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assign a uniqueirm Designated Io each Customer and the Plan Processor creates
and stores the Customer-ID. This concept was stgghby the DAG and the
Participants included in the Exemptive Requestdrettrequest for exemptive relief
related to the Customer-ID to reduce the repoim@AT Reporters.

Time Stamp, Clock Synchronization and Clock Drift. The DAG discussed time stamps
in regards to potential exemptive relief on theetistamp requirements for allocations
and Manual Order Events. In addition, industryckleynchronization processes were
discussed as well as the feasibility of specifackldrift requirements (e.g., 50ms),
with the DAG and the FIF conducting an industryveyrto identify the costs and
challenges associated with various levels of cigichronization requiremerfts.

The Participants included in the Exemptive Requeter a request for exemptive
relief related to manual time stamps.

Exemptive Request Letter. In addition to the specific areas detailed abi@etions
Market Maker Quotes, Customer-ID, and Time Stamp¢ckCSynchronization, and
Clock Dirift), the DAG provided input and feedbaakdraft versions of the Exemptive
Request Letter prior to its filing on January 3013, including cost estimates to firms
and the Industry as a whole should the exemptigeasts not be granted. This
feedback was discussed by the Participants anDAl@& and incorporated into the
Exemptive Request Letter.

Primary Markets. At the request of the Participants, the DAG assed with the
Participants the feasibility, costs, and beneftsoaiated with reporting allocations of
NMS Securities in Primary Market Transactions. D#eG further provided estimated
costs associated with reporting allocations of NBM&surities in Primary Market
Transactions at the top-account and sub-accouelslewhich was incorporated into
the CAT NMS Plarf®’

Order Handling Scenarios. The DAG discussed potential CAT reporting requiretae
for certain order handling scenarios and additiaoatesponding sub-scenarios (e.g.,
riskless principal order and sub-scenarios invg\post-execution print-for-print
matching, pre-execution one-to-one matching, pesseton many-to-one matching,
complex options and auctions) An Industry Membet Barticipant working group
was established to discuss order handling scenarimere detail.

Error Handling and Correction Process. The DAG discussed error handling and
correction process. Industry Members of the DAGvated recommendations for
making the CAT error correction processes moreiefit. The Participants have
reviewed and analyzed these recommended solutioesrbr correction processes and
incorporated them in the requirements for the Pleotessor.

23 see FIF, Clock Offset Survey Preliminary Report (lapdated Feb. 17, 2015%)vailable at
http://cathmsplan.com/web/groups/catnms/@ catnmsifdeats/appsupportdocs/p602479.pdf (the “FIF Clotfked
Survey Preliminary Report”).

“"See DAG, Cost Estimate for Adding Primary Market Traatons into CAT (Feb. 17, 201%)vailable at
http://catnmsplan.com/industryFeedback/P602480.

Appendix C - 108



* Elimination of Systems. The DAG discussed the gaps between CAT and bothSOAT
and EBS. An OATS-EBS-CAT gap analysis was devealgyeal published on the CAT
NMS Plan Website to identify commonalities and metdlncies between the systems
and the functionality of the CAT. Additionally, gsibetween LTID and the CAT were
also developed. Additional examples of systemsraled being analyzed include, but
are not limited to: CBOE Rule 8.9, PHLX Rule 10€2)ATS, Equity Cleared Reports,
LOPR, and FINRA Rule 4560.

* Cost and Funding of the CAT. The DAG helped to develop the cost study that was
distributed to Industry Members. Additionally, tRarticipants have discussed with
the DAG the funding principles for the CAT and pudtal funding models.

In addition, a subgroup of the DAG has met six srtediscuss equity and option order
handling scenarios, order types, how and whetteeottlers are currently reported and how
linkages could be created for the orders withinGiAg".

(b)  Summary of Views Expressed by Members and Other P#es and
How Participants Took Those Views Into Account in lreparing the
CAT NMS Plan

The various perspectives of Industry Members ahdraappropriate parties informed the
Participants’ consideration of operational and tecél issues during the development of the CAT
NMS Plan. In addition to the regular DAG meetiagsl special industry calls and events noted
above, the Participants conducted multiple grougkiag sessions to discuss the industry’s unique
perspectives on CAT-related operational and teahmsues. These sessions included
discussions of options and equity order scenandstfae RFP specifications and requirements.

Industry feedback was provided to Participantsughogap analyses, cost studies,
comment letters and active discussion in DAG megstand industry outreach events. Specific
topics on which the industry provided input include

Overall Timeline. Industry Members expressed a concern that iganal timeline for
implementation of the CAT is significantly shortban the timeline for other large scale
requirements such as Large Trader Reporting. fidhasiry requested that, in developing the
overall timeline for development and implementatdrthe CAT NMS Plan, the Participants
account for additional industry comment/input oeafications in the official timeline and
discussed risk mitigation strategies for implemgaoteof the Central Repository.

Request for proposal. The Participants provided relevant excerpts oRR® to DAG
members for review and input. These sections dsissed by the Participants, and appropriate
feedback was incorporated prior to publishing ti’R

Options Market Maker Quotes. Industry Members expressed the view that requiring
market makers to provide quote information to t@el'Qvill be duplicative of information already
being submitted to the CAT by the exchanges. &paints worked closely with DAG members to
develop an alternative approach that will meeigibals of SEC Rule 613, and which is detailed in
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the Exemptive Request Letter that the Participanisnitted to the Commission related to manual
time stamps.

Customer-1D. Extensive DAG discussions reviewed the Customereliirements in
SEC Rule 613. The industry expressed significantern that the complexities of adding a
unique CAT customer identifier to order reportingul introduce significant costs and effort
related to the system modifications and businessgss changes broker-dealers would face in
order to implement this requirement of SEC Rule.6®0&rking with Industry Members, the
Participants proposed a Customer Information Apgnraa which broker-dealers would assign a
uniqueFirm Designated 1o each Customer which the Plan Processor woudahreAdditional
feedback was provided by the DAG for the use ofLibgal Entity Identifier (“LEI”) as a valid
unique customer identifier as an alternative to Meentification Numbers to identify non-natural
person accounts. This Customer Information Apgraadncluded in the Exemptive Request
Letter that the Participants submitted to the Cossron.

Error Correction. DAG members discussed the criticality of CAT Datelify to market
surveillance and reconstruction, as well as thel fieea robust process for the timely
identification and correction of errors. Indusifigmbers provided feedback on error correction
objectives and processes, including the importahtieose data errors not causing linkage breaks.
This feedback was incorporated into the RFP areVagit portions of the PPR.

Industry Members also suggested that CAT Repobersrovided access to their
submitted data. Participants discussed the dataiseand cost considerations of this request and
determined that it was not a cost-effective request for the CAT.

Governance of the CAT. Industry Members provided detailed recommenddio the
integration of Industry Members into the governaotthe CAT, including an expansion of the
proposed Advisory Committee to include industryoasations such as FIF and SIFMA. Industry
Members also recommended a three-year term wittitoregeturnover per year is recommended to
provide improved continuity given the complexity@AT processing.

The Participants have discussed CAT governancadsmasions with the DAG at several
meetings. The Participants incorporated industeglback into the CAT NMS Plan to the extent
possible in light of the regulatory responsibiktiglaced solely upon the Participants under the
provisions of SEC Rule 613. The proposed struancecomposition of the Advisory Committee
in Article 4.12 was discussed with the DAG in adwaof the submission of this Plan.

Role of Operating Committee. The Operating Committee, consisting of one voting
member representing each Participant, is structioredisure fair and equal representation of the
Participants in furtherance of SEC Rule 613(b)(Ihe overarching role of the Operating
Committee is to manage the Company and the CATe8ysimilar to the manner in which a board
of directors manages the business and affaircoforation. The primary and more specific role
of the Operating Committee is to make all policgid®ns on behalf of the Company in
furtherance of the functions and objectives of@lmenpany under the Exchange Act, any rules
thereunder, including SEC Rule 613, and the CAT NRE. In connection with its role, the
Operating Committee has the right, power and atuthtar exercise all of the powers of the
Company, to make all decisions, and to authorizatleerwise approve all actions by the
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Company, except as otherwise provided by applicaeor as otherwise provided in the CAT
NMS Plan (Section 4.1 of the CAT NMS Plan). Thes€ting Committee also monitors,
supervises and oversees the actions of the Plae$yor, the Chief Compliance Officer and the
Chief Information Security Officer, all of whom airevolved with the CAT System on a more
detailed and day-to-day basis.

The decisions made by the Operating Committee dlechaatters that are typically
considered ordinary course for a governing body kboard of directors (e.g., approval of
compensation of the Chief Compliance Officer (Set.2(a)(iv) the CAT NMS Plan) and
approval to hold an executive session of the Opgy&ommittee (Section 4.3(a)(v) of the CAT
NMS Plan)), in addition to matters that are spediithe functioning, management and financing
of the CAT System (e.g., changes to Technical Sipations (Sections 4.3(b)(vi)-(vii) of the CAT
NMS Plan) and significant changes to the CAT Sygt®ection 4.3(b)(v) of the CAT NMS Plan)).

The CAT NMS Plan sets forth a structure for deaisithat the Operating Committee may
make after approval of the CAT NMS Plan by the SHGese decisions relate to events that may
occur in the future as a result of the normal ojp@neof any business (e.g., additional capital
contributions (Section 3.8 of the CAT NMS Plan)payval of a loan to the Company (Section 3.9
of the CAT NMS Plan)) or that may occur due to ¢iperation of the CAT System (e.g., the
amount of the Participation Fee to be paid by apeotive Participant (Section 3.3(a) of the CAT
NMS Plan)). These decisions cannot be made aintieeof approval of the CAT NMS Plan
because the Operating Committee will need to miakeeatermination based on the facts and
circumstances as they exist in the future. Fomgte, in determining the appropriate
Participation Fee, the Operating Committee willlgppe factors identified in Section 3.3 of the
CAT NMS Plan (e.g., costs of the Company and preyiees paid by other new Participants) to
the facts existing at the time the prospectivei€lpént is under consideration. Another example
is the establishment of funding for the Company feed for Participants and Industry Members.
Section 11.2 of the CAT NMS Plan sets forth factord principles that the Operating Committee
will use in determining the funding of the Companihe Operating Committee then has the
ability to review the annual budget and operatiamd costs of the CAT System to determine the
appropriate funding and fees at the relevant fuiare. This approach, which sets forth standards
at the time the CAT NMS Plan is approved that dlapplied to future facts and circumstances,
provides the Operating Committee with guiding piphes to aid its decision-making in the future.

The Participants also recognize that certain deassthat are fundamental and significant
to the operation of the Company and the CAT Systarst require the prior approval of the SEC,
such as the use of new factors in determining adjzation Fee (Section 3.3(b)(v) of the CAT
NMS Plan). In addition, any decision that requemesamendment to the CAT NMS Plan, such as
termination of a Participant (Section 3.7(b) of @&T NMS Plan), requires prior approval of the
SEC (Section 12.3 of the CAT NMS Plan).

The Operating Committee has the authority to dééegdministrative functions related to
the management of the business and affairs of timep@ny to one or more Subcommittees and
other Persons; however, the CAT NMS Plan exprestalgs that the Operating Committee may
not delegate its policy-making functions (excepth® extent policy-making determinations are
already delegated as set forth in the CAT NMS Ridrich determinations will have been
approved by the SEC) (Section 4.1 of the CAT NM&| For example, the CAT NMS Plan
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provides for the formation of a Compliance Subcottesito aid the Chief Compliance Officer in
performing compliance functions, including (1) thaintenance of confidentiality of information
submitted to the CAT; (2) the timeliness, accurangt completeness of information; and (3) the
manner and extent to which each Participant isimgé&s compliance obligations under SEC Rule
613 and the CAT NMS Plan (Section 4.12(b) of theTG¥MS Plan). The Operating Committee
also has delegated authority to the Plan Procegiorespect to the normal day-to-day operating
function of the Central Repository (Section 6.1 CAT NMS Plan). Nevertheless, decisions
made by the Plan Processor that are more significarature remain subject to approval by the
Operating Committee, such as decisions relateldeantplementation of policies and procedures
(Section 6.1(c) of the CAT NMS Plan), appointmehthe Chief Compliance Officer, Chief
Information Officer, and Independent Auditor (Sent6.1(b) of the CAT NMS Plan), Material
System Changes or any system changes for reguladorgliance (Sections 6.1(i) and 6.1(j) of the
CAT NMS Plan). In addition, the Operating Comnetteill conduct a formal review of the Plan
Processor’s performance under the CAT NMS Plamamaual basis (Section 6.1(m) of the CAT
NMS Plan). As to Subcommittees that the Operafiogimittee may form in the future, the
Participants have determined that the OperatingrGittee will establish a Selection
Subcommittee to select a successor Plan Procebssor tive time arises (Section 6.1(s) of the CAT
NMS Plan). In the future, the Operating Committektake a similar approach when delegating
authority by providing Subcommittees or other Pesseith discretion with respect to
administrative functions and retaining authorityafgprove decisions related to policy and other
significant matters of the Company and the CAT &yst

The role of the Operating Committee, including deéegation of its authority to
Subcommittees and other limited Persons, as prdvidéhe CAT NMS Plan is similar to that of
other national market system plans, including tmeited Liability Company Agreement of the
Options Price Reporting Authority, LLC. It alsoliased on rules and regulations under the
Exchange Act, and general principles with respethé governance of a limited liability
company. All decisions made by the Operating Cameiwill be governed by the guiding
principles of the CAT NMS Plan and SEC Rule 613.

Voting Criteria of the Operating Committee: This section describes the voting criteria for
decisions made by the Operating Committee, whicisists of a representative for each
Participant, and by any Subcommittee of the Opsgafilommittee in the management and
supervision of the business of the Company anCE System.

A Majority Vote (an affirmative vote of at leastrajority of all members of the Operating
Committee or any Subcommittee authorized to vota particular matter) is the default standard
for decisions that are typically considered ordynasurse matters for a governing body like a
board of directors or board of managers or thatesidthe general governance and function of the
Operating Committee and its Subcommittees. Albastof the Company requiring a vote by the
Operating Committee or any Subcommittee requirdscaization by a Majority Vote except for
matters specified in certain sections of the CATSIRlan described below, which matters require
either a Supermajority Vote or a unanimous vots.aAeneral matter, the approach adopted by
the Operating Committee is consistent with thengptcriteria of the NASDAQ Unlisted Trading
Privileges Plan (the “NASDAQ UTP Plan”), the Lindt&iability Company Agreement of the
Options Price Reporting Authority, LLC, the Conslalied Quotation Plan and the Consolidated
Tape Association Plan.
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A Supermajority Vote (an affirmative vote of at$e¢awvo-thirds of all of the members of
the Operating Committee or any Subcommittee autbdrio vote on a particular matter) is
required to authorize decisions on matters thabatside ordinary course of business and are
considered by the Participants to have a directsggrdficant impact on the functioning,
management and financing of the CAT System. Th@ach was informed by similar plans
(e.g., the NASDAQ UTP Plan, which requires a unanisvote in many similar circumstances);
however, the CAT NMS Plan has the lower requirenaéat Supermajority Vote because overuse
of the unanimity requirement makes management gesight difficult. This approach takes into
account concerns expressed by the Participantsdiagananagement of the CAT NMS Plan, and
is consistent with suggestions in the Adopting Redefor the Participants to take into account the
need for efficient and fair operation of the CAT ISN®lan and to consider the appropriateness of a
unanimity requirement and the possibility of a goxamce requirement other than unanimity, or
even supermajority approval, for all but the magportant decisions.

The Participants believe that certain decisionsrtiey directly impact the functioning and
performance of the CAT System should be subjethddeightened standard of a Supermajority
Vote, such as: selection and removal of the Pland&sor and key officers; approval of the initial
Technical Specifications; approval of Material Arderents to the Technical Specifications
proposed by the Plan Processor; and direct amertdritethe Technical Specifications by the
Operating Committee. In addition, the Participd@bleve the instances in which the Company
enters into or modifies a Material Contract, incdebt, makes distributions or tax elections or
changes fee schedules should be limited, giverthliea€ompany is intended to operate on a
break-even basis. Accordingly, those matters shalslo require the heightened standard of a
Supermajority Vote.

A unanimous vote of all Participants is requireainy three circumstances. First, a
decision to obligate Participants to make a loacamital contribution to the Company requires a
unanimous vote (Section 3.8(a) of the CAT NMS PlaRgquiring Participants to provide
additional financing to the Company is an event imposes an additional and direct financial
burden on each Patrticipant, thus it is importaat #ach Participant’s approval is obtained.
Second, a decision by the Participants to dissibleeCompany requires unanimity (Section 10.1
of the CAT NMS Plan). The dissolution of the Comypé& an extraordinary event that would have
a direct impact on each Participant’s ability toatiés compliance requirements so it is criticaltth
each Participant consents to this decision. Thinghanimous vote is required if Participants
decide to take an action by written consent in 6€a meeting (Section 4.10 of the CAT NMS
Plan). In that case, because Participants wilhawe the opportunity to discuss and exchange
ideas on the matter under consideration, all Rpaints must sign the written consent. This
approach is similar to the unanimity requiremerdanthe Delaware General Corporation Law for
decisions made by written consent of the direabbis corporation in lieu of a meeting.

Voting on Behalf of Affiliated Participants: Each Participant has one vote on the Operating
Committee to permit equal representation amonthalParticipants. Initially, the Operating
Committee will have 19 Participants. Of the 19tiegrants, there are five Participants that are
part of the Affiliated Participants Group and fiRarticipants without any Affiliated Participants.
Because of the relationship between the respeafileated Participants and given the large
number of Participants on the Operating Committee Participants believe an efficient and
effective way of structuring the Operating Comnatie order to have an orderly and
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well-functioning committee is to permit but not vége one individual to serve as a voting member
for multiple Affiliated Participants. This apprdadoes not change the standard rule that each
Participant has one vote. This approach providéiated Participants with the flexibility to
choose whether to have one individual represenboneore of the Affiliated Participants or to
have each of them represented by a separate individ\ffiliated Participants may likely vote on
a matter similarly, and allowing them to choosedame individual as a voting member would be
a convenient and practical way of having the Adtidid Participants’ votes cast. Because there is
no requirement that the representative of multdfdiated Participants cast the same vote for all
represented Participants, there is no practicémihce between this approach and an approach
that mandates a separate representative for eaitizant. In addition, the Participants
considered whether this approach would resultsa ferticipation because of a reduced number
of individuals on the Operating Committee. If egcbup of Affiliated Participants were to choose
one individual to serve as a voting member, theyeldvbe still be 10 individuals on the Operating
Committee, which the Participants do not believeia@ause less active representation or
participation or would otherwise lead to unwantedaentration on the Operating Committee.

Affiliated Participant Groups and Participants without Affiliations:

1. New York Stock Exchange LLC; NYSE Arca, Inc.; NYSKT LLC

2. The NASDAQ Stock Market LLC; NASDAQ OMX BX, Inc.; ASDAQ OMX PHLX
LLC

3. BATS Exchange, Inc.; BATS Y-Exchange, Inc.; EDGXcBange, Inc.; EDGA
Exchange, Inc.

Chicago Board Options Exchange, Incorporated; C2o@p Exchange, Incorporated
International Securities Exchange, LLC; ISE GemlihiC

National Stock Exchange, Inc.

Chicago Stock Exchange, Inc.

BOX Options Exchange LLC

Miami International Securities Exchange LLC

© ©o N o 0 s

10. Financial Industry Regulatory Authority, Inc.

Conflicts of Interest Definition: The Participants arrived at the definition of @Giats of
Interest set forth in Article | of the CAT NMS Plaased on a review of existing rules and
standards of securities exchanges, other plarigding the Selection Plan as to qualifications of a
Voting Senior Officer of a Bidding Participant, ageneral corporate and governance principles.

Transparency in the Bidding and Selection Process: DAG members requested input into
the bidding and selection process for the Pland¥smr, citing the extensive impact of CAT
requirements on the industry as well as proposstifoocompliance. Specifically, Industry
Members requested that non-proprietary aspectseatisponses to the RFP should be available to
the public to inform the discussion regarding thsts and benefits of various CAT features and
the technological feasibility of different solut®nParticipants, working with counsel, determined
that such information could be appropriately shaved DAG members pursuant to the provisions
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of a non-disclosure agreement (“NDA”) that was cstesit with the terms of the NDA executed
between the Participants and the Bidders. Aftégrestve discussion, DAG members declined to
sign such an NDA. The Participants continued raimon-bid specific information and to solicit
the views and perspective of DAG members as itldpeel a Plan approach and related solutions.

Time Samp Granularity and Clock Synchronization Requirement: Industry Members
recommended a millisecond time stamp for electrorder and execution events and a time stamp
in seconds for manual order handling. Industry Mera suggested a grace period of two years
after the CAT requirements are finalized to allowKker-dealers sufficient time to meet the
millisecond time stamp granularity. In additiongdustry Members recommended maintaining the
current OATS rule of a one second clock drift tatexe for electronic order and execution events,
citing a significant burden to Industry Memberstmply with a change to the current one-second
clock drift**® Participants conducted active discussions withusitry Members on this topic, and
included in the Exemptive Request Letter a reqgieestxemptive relief related to time stamp
granularity for Manual Order Events.

Equitable Cost and Funding: Industry Members expressed the view that any fundi
mechanism developed by the Participants shouldgeder equitable funding among all market
participants, including the Participants. The iegrénts recognized the importance of this
viewpoint and have incorporated it within the gaglprinciples that were discussed with the
Industry.

Order ID/Linkages: The DAG formed an order scenarios working graudiscuss
approaches to satisfy the order linkage requiresn@g$EC Rule 613. On the topic of allocations,
Industry Members provided feedback that the orddrexecution processes are handled via front
office systems, while allocation processes are gotadl in the back office. Industry Members
expressed the view that creating linkages betwleesetsystems, which currently operate
independently, would require extensive reengingesirmiddle and back office processes not just
within a broker-dealer but across broker-dealenposing significant additional costs on the
industry as a whole. Given the widespread use@fage price processing accounts, clearing
firms, prime brokers and self-clearing firm canabtays determine which specific order results in
a given allocation or allocations. Industry Mensbenrked closely with Participants on a
proposed alternative approach which the Particgpanbmitted to the Commission in the
Exemptive Request Letter.

Elimination of Systems and Rules. The elimination of duplicative and redundant system
and rules is a critical aspect of the CAT develophpeocess. Industry DAG members including
SIFMA and FIF provided broad based and comprehernsaight on the list of existing regulatory
systems and Patrticipant rules that they deem ttupécative, including, among others, OATS,
the EBS reporting system, and Large Trader repprtin addition, FIF provided a gap analysis of
CAT requirements against Large Trader transactimdrting obligations.

The Participants discussed feedback from the imgrsta variety of forums: (i) during
DAG meetings; (ii) in relevant Subcommittee meedindepending on the topic; and (iii) at two
multi-day offsite meetings where Representativesazh Participant gathered in a series of

238 gee FIF Clock Offset Survey Preliminary Report.
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in-person workshops to discuss the requirementiseoPlan Processor, both technical and
operational. This was in addition to numerous eidenference meetings when Participants
discussed and developed the RFP document inconmpgprathere appropriate, feedback from the
industry.

12. Discuss Reasonable Alternative Approaches that tHearticipants Considered
to Create, Implement, and Maintain the CAT (SEC Rué 613(a)(1)(xii))

The Participants, working as a consortium, selettiecapproach reflected in the Plan
through a detailed analysis of alternatives, rg)yon both internal and external knowledge and
expertise to collect and evaluate information eslab the CAT. For some of the requirements of
SEC Rule 613, the Participants’ analysis indicdited the required approach would be unduly
burdensome or complex. In these cases, the Pamisihave requested exemption from these
requirements in the Exemptive Request Letter, wHitails the analysis performed and
alternatives considered for these specific requargsn

The Participants leveraged their own extensive eapee with regulatory, technical and
securities issues in formulating, drafting andhfilthe CAT NMS Plan. Specifically, the nineteen
Participants formed various Subcommittees to faruspecific critical issues during the
development of the CAT NMS Plan. The Subcommitteesided:

» a Governance Committee, which developed recommiemdaior decision-making
protocols and voting criteria critical to the deyaient of the CAT NMS Plan, in
addition to developing formal governance and opagagtructures for the CAT NMS
Plan;

* aTechnical Committee, which developed the techsmape requirements of the CAT,
the CAT RFP documents, and the PPR;

* an Industry Outreach Committee, which provided new@ndations on effective
methods for soliciting industry input, in additiomfacilitating industry involvement in
CAT-related public event®’ and development of the CAT NMS Plan and the
Exemptive Request Letter;

* aPress Committee as a Subcommittee of the Ind@stimpeach Committee, which
coordinated interactions with the press;

* a Cost and Funding Committee, which drafted a fraomk for determining the costs
of the CAT, and provided recommendations on revéanding of the CAT for both
initial development costs and ongoing costs; and

239 A summary of industry outreach events is incluedppendix C, General Industry Solicitation.
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» an Other Products Committee, which is designedsstathe SEC, as necessary, when
the SEC is determining whether and how other prtsdsfwould be added to the CAY.

Representatives from all Subcommittees met to dsstie overall progress of the CAT
initiative in the Operating Committee.

To support the Participants’ internal expertise, Barticipants also engaged outside
experts to assist in formulating the CAT NMS PI&pecifically, the Participants engaged the
consulting firm Deloitte & Touche LLP as a projecanager, and engaged the law firm Wilmer
Cutler Pickering Hale and Dorr LLP to serve as legansel in drafting the CAT NMS Plan, both
of which have extensive experience with issueedaiy/ the CAT. Additionally, the Participants
engaged the services of the public relations fispgercomm to assist with public relations and
press engagement in formulating the CAT NMS Plan.

Furthermore, as discussed in more detail aboveppeAdix C, Process by Which
Participants Solicited Views of Members and Othppropriate Parties Regarding Creation,
Implementation, and Maintenance of CAT; SummarYiefws; and How Sponsors Took Views
Into Account in Preparing NMS Plan, the Particigagngaged in meaningful dialogue with
Industry Members with respect to the developmenthefCAT through the DAG and other
industry outreach events.

Using this internal and external expertise, the¢i€lpants developed a process to identify,
evaluate and resolve issues so as to finalize &leIMS Plan. As discussed above in Appendix
C, the Participants have, among other things, dgeel the Selection Plan to describe the process
for selecting the Plan Processor, created andghdadian RFP, evaluated Bids, and chosen a
shortlist of Bids. Contemporaneously, the Partioig have drafted the Plan set forth herein to
reflect the recommendations that have resulted tlr@rapproach and analysis described above.

For certain technical considerations for the dgmelent and maintenance of the CAT that
do not materially impact cost, required functiotyatir data security, the Participants did not
mandate specific approaches, but rather chosensidsr solutions proposed by the Bidders.

€)) Request for Proposal

The Participants considered multiple alternatiwrgtie best approach to gathering the
information necessary to determine how to creatplement and maintain the CAT, including
issuance of a Request for Information (“RFI”) anejRest for Proposal (“RFP”). After due
consideration, with a view to meeting the demagdieadline set forth in SEC Rule 613, the
Participants decided to use their expertise td ea@RFP seeking proposals to implement the
main requirements to successfully build and opdreteCAT. This approach was designed to
solicit imaginative and competitive proposals frima private sector as well as to provide an
adequate amount of insight into the costs assabvaith creating, implementing, and maintaining
the CAT.

24%\When adopting the CAT, the Commission directed@benmission staff “to work with the SROs, the CFataff,
and other regulators and market participants terdghe how other asset classes, such as futurghf bé added to
the consolidated audit trail.” Adopting Releasd&i44-5 n.241.
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To design the RFP process, the Participants catswlith their technology subject matter
resources to determine technical implications a&ugiirements of the CAT and to develop the
RFP. Based on these requirements, the Participentdoped the Proposed RFP Concepts
Document** which identified the high level requirements fdnieh potential Bidders would be
expected to design a solution, ahead of publistiedull RFP on February 26, 2013. The
Participants received 31 intents to bid, and thestdd a Bidder conference on March 8, 2013 to
discuss the requirements and provide additionakcto the industry and potential Bidders. Two
additional conference calls to discuss additiongsgions on the RFP were held on April 25, 2013
and May 2, 2013. The Participants also establigimeelmail box through which questions on the
RFP were received.

Ten competitive proposals were submitted on Mafkg?P14. Each of the ten proposals
was carefully reviewed by the Participants, inahggdin-person meetings with each of the ten
Bidders. Following this review, the Bids were redd to six proposals in accordance with the
Selection Plan approved by the Commission in Felpr2@14. As described more fully
throughout this Appendix C, the proposals offeaaaty of solutions for creating, implementing
and maintaining the CAT.

As stated above, the Participants received propdsah ten Bidders that were deemed
qualified, including many from large and well-resfeal information technology firms. The open
ended nature of the questions contained in the&B®Red Bidders to provide thoughtful and
creative responses with regards to all aspectseahtplementation and the operation of the CAT.
The RFP process also resulted in the submissiamutifple competitively-priced Bids. The six
Shortlisted Bids remaining under considerationt®yParticipants, inclusive of the initial system
build and the first five years of maintenance cdsése ranges between $165 million and $556
million, and encompass a number of innovative apgnes to meeting the requirements of SEC
Rule 613, such as use of non-traditional databadetactures and cloud-based infrastructure
solutions.

The Participants conducted the RFP process aneviwy of Bids pursuant to the
Selection Plan approved by the Commission, which designed to mitigate the conflicts of
interest associated with Participants that areqaating in developing the CAT while also
seeking to become the Plan Processor and to easenvel playing field for all potential Bidders to
be considered on a fair and equal basis.

(b)  Organizational Structure

The Participants considered various organizatistractures of the Bidders to assess
whether a particular structure would be a matéaietior in the ability of a Bidder to effectively
operate as the Plan Processor. Of the Bids swdainttiree general organizational structures for
the Plan Processor emerged: (1) consortiums angrattips (i.e., the Plan Processor would consist
of more than one unaffiliated entity that would gie the CAT); (2) single firms (i.e., one entity
would be the Plan Processor and that entity wopé&tate the CAT as part of its other ongoing
business operations); and (3) dedicated legalesnfite., CAT operations would be conducted in a
separate legal entity that would perform no othesiess activities). Each type of organizational

241 ee supra note 13.
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structure has strengths and limitations, but thréidiaants did not find that a particular
organizational structure should be a material factselecting a Bidder. Accordingly the
Participants have not mandated a specific orgaonizatstructure for the Plan Processor.

(c) Primary Storage

The Bidders proposed two methods of primary dateage: traditionally-hosted storage
architecture, and infrastructure-as-a-service.dificmally-hosted storage architecture is a model
in which an organization would purchase and mampaoprietary servers and other hardware to
store CAT Data. Infrastructure-as-a-service isavigioning model in which an organization
outsources the equipment used to support operatrmigding storage, hardware, servers and
networking components to a third party who chafgeshe service on a usage basis.

Each data storage method has a number of consatexdhat the Participants will take
into account when evaluating each Bidder’s propasddgtion. Such considerations include the
maturity, cost, complexity, and reliability of thata storage method as used in each Bidder’'s
proposal. The Participants are not mandating eifspenethod for primary data storage provided
that the data storage solution can meet the sgcteltability, and accessibility requirements for
the CAT, including storage of Pl data, separately.

(d) Customer and Account Data

All Bidders proposed solutions consistent with @hestomer Information Approach in
which broker-dealers would report a unidtien Designated I0or each Customer to the Plan
Processor and the Plan Processor would createtamedtise CAT Customer-1D without passing
this information back to the broker-dealer. The akexisting unique identifiers (such as internal
firm customer identifiers) could minimize poteniydiarge overhead in the CAT System that
otherwise would be required to create and transatk to CAT Reporters a CAT
System-generated unique identifiers. Allowing nmlét identifiers also will be more beneficial to
CAT Reporters. This approach would still requirgpping of identifiers to connect all trading
associated with a single Customer across multigdewnts, but it would also ease the burden on
CAT Reporters because each CAT Reporter would tépfmrmation using existing identifiers it
currently uses in its internal systems. Moreollecause the CAT System would not be sending a
CAT System-generated Customer-ID back to the CApdrers, CAT Reporters would not need
to process CAT Customer-IDs assigned by the PlanodBsor. This approach would reduce the
burden on the CAT Reporters because they would@ed to build an additional process to
receive a Customer-ID and append that identifieach order origination, receipt or cancellation.
This approach may also help alleviate storage ancegsing costs and potentially reduce the
security risk of transmission of the Customer-I0He CAT Reporter.

The Participants support the use of the Custonferriration Approach and included the
approach in the Exemptive Request Letter so tleaCéntral Repository could utilize this
approach to link Customer and Customer Accountrinégion. The Participants believe this
approach would be the most efficient approach @h bhe Plan Processor and CAT Reporters.
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(e) Personally Identifying Information (PII)

All Bidders proposed encrypting all Pll, both astrand in motion. This approach allows
for secure storage of Pll, even if servers shoelddmpromised or data should be leaked.
However, encryption can be highly complex to impéerneffectively (e.g., the poor choice of
password salting or an insecure storage of prik@ys can compromise security, even without
knowledge of the system administrator).

All Bidders also proposed imposing a Role BasedesscContrdfto PIl. These controls
would allow for varying levels of access dependinguser needs, and would allow
compartmentalizing access based on “need to kndlewwever, multiple layers of access can add
further complexity to the implementation and usa gfystem.

Some Bidders also proposed implementing multi-faatahenticatioff>. This greatly
enhances security and can prevent a leak of padswoikeys from completely compromising
security. However, it increases system overhead jracreases the difficulty of accessing data.

The Participants are requiring multi-factor autleatton and Role Based Access Control
for access to PIl, separation of PIl from other GAdta, restricted access to PlI (only those with a
“need to know” will have access), and an auditabberd of all access to Pll data contained in the
Central Repository. The Participants believe pidémcreased costs to the Plan Processor and
delays that this could cause to accessing Pll @anbed by the need to protect PII.

) Data Ingestion Format

Bidders proposed several approaches for the irgge&irmat for CAT Data: uniform
defined format, use of existing messaging protoooks hybrid approach whereby data can be
submitted in a uniform defined format or using &rig message protocols. There are benefits to
the industry under any of the three formats. Adgportion of the industry currently reports to
OATS in a uniform defined format. These firms haweested time and resources to develop a
process for reporting to OATS. The uniform formasommended by the Bidders would leverage
the OATS format and enhance it to meet the requaresof SEC Rule 613. This uniform format,
therefore, may reduce the burden on certain CAToRegs and simplify the process for those
CAT Reporters to implement the CAT. However, sdiitmes use message protocols, like FIX, as
a standard point of reference with Industry Memlbleas is typically used across the order
lifecycle and within a firm’s order management meges. Leveraging existing messaging
protocols could result in quicker implementatiands and simplify data aggregation for
Participants, CAT Reporters, and the Plan Proce#saugh it is worth noting that message
formats may need to be updated to support CAT Bafairements.

The Patrticipants are not mandating the data ingefdrmat for the CAT. The Participants
believe that the nature of the data ingestion yst&ehe architecture of the CAT. A cost study of
members of the Participants did not reveal a stomsgpreference for using an existing file format

42 Role Based Access Control (RBAC) is a mechanismatithentication in which users are assigned tooomeany
roles, and each role is assigned a defined segrafipsions. Additional details are provided in Apgix D, Data
Security.

43 Multifactor authentication is a mechanism thatuiegs the user to provide more than one factor,(bigmetrics/
personal information in addition to a passworddiider to be validated by the system.
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for reporting vs. creating a new fornfat. However, FIF did indicate there was an industry
preference among its members for using the FIXooa*®

(g)  Process to Develop the CAT

Bidders proposed several processes for developofi¢imé CAT: the agile or iterative
development model, the waterfall model, and hybr@tels that incorporate aspects of both the
waterfall and agile methodologies. An agile methlogy is an iterative model in which
development is staggered and provides for contis@eolution of requirements and solutions. A
waterfall model is a sequential process of softveeneelopment with dedicated phases for
Conception, Initiation, Analysis, Design, Constrant Testing, Production/ Implementation and
Maintenance. The agile or iterative model is ftdgito changes and facilitates early delivery of
usable software that can be used for testing asgutbfeck, helping to facilitate software that meets
users’ needs. However, at the beginning of areamiiterative development process, it can be
difficult to accurately estimate the effort and éimequired for completion. The waterfall model
would provide an up-front estimate of time and dféond would facilitate longer-term planning
and coordination among multiple vendors or progdetams. However, the waterfall model could
be less flexible to changes, particularly chanpeas déccur between design and delivery (and
thereby potentially producing software that meptscgications but not user needs).

The Participants are not mandating a developmemegs. The Participants believe that
either agile or iterative development or watenfaithod or even a combination of both methods
could be utilized to manage the development of CAT.

(h) Industry Testing

Bidders also proposed a range of approaches tatirydiesting, including dedicated
environments, re-use of existing environments, dalegl testing events, and ongoing testing.

Dedicated industry test environments could prottdepossibility of continuous testing by
participants, rather than allow for testing onlysmmeduled dates. Use of dedicated industry test
environments also would not impact other ongoingrafions (such as disaster recovery sites).
However, developing and maintaining dedicatedeastronments would entail additional
complexity and expense. Such expenses may bestighleosted architecture systems where
dedicated hardware would be needed, but potentialgly used.

The re-use of existing environments, such as disastovery environment, would provide
simplicity and lower administrative costs. Howeviecould impact other ongoing operations,
such as disaster recovery.

Scheduled testing events (which might be heldek@mple, on weekends only, or on
specific dates throughout the year) could provateniore realistic testing by involving multiple
market participants. This approach also wouldraquire the test environment to be available at
all times. However, scheduled events would navallisers to test on the CAT System until a
dedicated time window is open.

244 5ee Appendix C, Analysis of the CAT NMS Plan, for aduiital details on cost studies.
245 ee FIF Response.
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Ongoing testing would allow users to test the CAEt8m as often as needed. However,
this approach would require the test environmeriet@available at all times. It also may lead to
lower levels of test participation at any givengimwvhich may lead to less realistic testing.

The Participants are requiring that the CAT provadidedicated test environment that is
functionally equivalent to the production envirommhand available on a 24x6 basis. The
Participants believe that an ongoing testing madikbe more helpful to the industry because it
will provide an environment in which to test anyamal system changes or updates that may
occur in the course of their business that maycafegporting to the CAT. Additionally, this
environment will provide a resource through whilsb CAT Reporters can continually test any
CAT System mandated or rule associated changeemdify and reduce data errors prior to the
changes being implemented in the production enxient.

0] Quiality Assurance (QA)

The Participants considered a number of QA appemeahd methodologies, informed by
the Bidder’s proposals as well as discussions thighParticipants’ own subject matter resources.
Some of the approaches considered included “comtisitntegration,” where developer working
copies are merged into the master and tested $éwees a day, test automation, and various
industry standards such as ISO 20000/ITIL. Thei¢ants are not mandating a single approach
to QA beyond the requirements detailed in the RéPywhich each Bidder provided a detailed
approach.

One key component of the QA approaches proposé¢dedgidders was the staffing levels
associated with QA. Initial QA proposals from Baild included staffing ranges from between 2
and 90 FTEs, although some Bidders indicated tieat QA function was directly incorporated
into their development function. Some Bidders psmal allocating QA resources after the third
month. A larger number of QA resources may fad#itstructured, in-depth testing and validation
of the CAT System. However, a larger set of QAueses could lead to higher fixed costs and
administrative overhead.

The Participants are not mandating the size fors@a#fing; however, the Participants will
consider each Bidder’s QA staffing proposals indbetext of the overall Bid, and the selected
Bidder must ensure that its QA staffing is suffitieo perform the activities required by the CAT
NMS Plan. The Participants believe the QA staffiignbers varied in the Bids because they are
largely dependent on both the staffing philosophthe Bidder as well as the organizational
structure for the proposed Central Repository.

(0) User Support and Help Desk

The RFP required that the CAT Help Desk be avaslall a 24x7 basis, and that it be able
to manage 2,500 calls per month. To comply witsséhrequirements, Bidders proposed user
support staffing ranges from five to 36 FTEs. Th&o proposed dedicated support teams and
support teams shared with other groups.

A larger number of FTE user support staff couldvide a higher level and quality of
support. However, a higher number of staff woulgppose additional overhead and administrative
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costs. Additionally, as the support organizatioows, it may become less closely integrated with
the development team, which could decrease supfferdtiveness.

A dedicated CAT support team would facilitate deepwledge of the CAT System and
industry practices. However, it would create adddl overhead and costs. Additionally,
management of support teams may not be the manfagirig primary business, which could lead
to inefficiencies. A support staff shared with IGAT teams could provide for increased
efficiency, if the team has greater experienceauppsrt more broadly. However, support
resources may not have the depth of knowledgediditated support teams could be expected to
develop.

The Participants are not requiring specific FTEsuger support staffing; however, the
Participants will consider each Bidder’s user supptaffing proposals in the context of the
overall Bid, and the selected Bidder must ensuaieith staffing is sufficient to perform the
activities required by the CAT NMS Plan. The Raptnts believe that the number of FTES
varied in the Bids because they are largely depgrateboth the staffing philosophy of the Bidder
as well as the organizational structure for theopsed Central Repository.

Some Bidders proposed a US-based help desk, whiéesoproposed basing it offshore. A
U.S.-based help desk could facilitate a higherllet/service, and could provide a greater level of
security (given the sensitive nature of the CAHpwever, a U.S.-based help desk may have
greater labor costs. An offshore help desk wouol@iptially have lower labor costs, but could
provide (actual or perceived) lower level of seeviand could raise security concerns (particularly
where the help desk resources are employed bydaphrty).

The Participants are not requiring a specific lmrator the help desk. The Participants
believe that as long as the Bidder’s solution m#etservice and security requirements of the
CAT, it is not necessary to prescribe the location.

(k) CAT User Management

Bidders proposed several approaches to user maeagéirhelp desk creation of user
accounts, user (e.g., broker-dealer) creation odaats, and multi-role. Help desk creation of
accounts would allow for greater oversight anddatlon of user creation. However, it would
increase administrative costs, particularly ineaey stages of the CAT (as an FTE must setup
each user). User creation of accounts would redawer staffing levels but would provide less
oversight and validation of user creation.

A multi-role approach would allow for a blended egach in which the Plan Processor
could, for example, set up an administrator at émoker-dealer, and then allow the broker-dealer
to set up additional accounts as needed. Thisoapprcould allow users with different levels of
access to be provisioned differently, with thosgureng greater oversight being provisioned
manually. However, it would add complexity to theer creation system, and would provide less
oversight and validation than would a fully mansygstem.

248 User management is a business function that gremsrols, and maintains user access to a system.
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For CAT Reporters entering information into the CAffe Participants are requiring that
each user be validated by the Plan Processor-apsatcess to the system. However, for staff at
regulators that will be accessing the informationregulatory purposes only, the Plan Processor
can establish a set-up administrator who has thigyab provide access to other users within its
organization. However, such administrators casebup access for Pll information. Staff at
regulators who need access to Pl information rgaghrough an authentication process directly
with the Plan Processor. The Participants belibaethis approach balances the demand on the
staff at the Plan Processor with the need to erma@er oversight and validation for users of the
CAT.

()] Required Reportable Order Events

The Participants considered multiple order evepesyfor inclusion in the Plan. Of the
order event types considered, the results ordertéype and the CAT feedback order event were
not required. The Participants determined thatsalts order event type would not provide
additional value over a “daisy chain” linkage maethd CAT feedback order event can be
generated by the Plan Processor, thereby remolvengeporting burden from reporting firms.
Therefore the Participants are not requiring CAPpéteers to provide data for these two event
types to the CAT. The required reportable ordengw are listed in Section 6.3(d).

(m) Data Retention Requirements

SEC Rule 613(e)(8) requires data to be availablesgarchable for a period of not less
than five years. Broker-dealers are currently iregto retain data for six years under the
Exchange Act Rule 17a-4(a).

The Participants support the use of a six yeantiete timeframe as it complies with
Exchange Act Rule 17a-4(a). The Participants @geiring data for six years to be kept online in
an easily accessible format to enable regulatonsate access to six years of audit trail materials
for purposes of its regulation.

The Participants understand that requiring thithsyear of data storage may increase the
cost to run the CAT; however, they believe theaenoental cost would be outweighed by the needs
of regulators to have access to the informationaAalysis of the six Shortlisted Bidder proposals
indicated that the average expected year-on-yearahcost increase during years four and five
(i.e., once all reporters were reporting to thet@diRepository) was approximately 4%.
Extending this increase to another year would tesuhcremental annual costs to the Plan
Processor ranging from approximately $1.15 millioi$4.44 million depending upon the Bidder.
Based on the assumption that the cumulative arcosalincrease from year five to year six will
also be 4% (including all the components providgedhe Bidders in their respective cost
schedule¥"), the maximum cost increase for data retentiorafoadditional year would be 4%.

(n) Data Feed Connectivity

Bidders proposed either real-time SIP connectiortgnd-of-day batch SIP connectivity.
Real-time SIP connectivity would provide for moepid access to SIP Data, but may require

2TREP at 57.
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additional processing support to deal with out-@dtgence or missing records. End-of-day batch
SIP connectivity provides the possibility of simpi@plementation, but data from SIPs would not
be available in the CAT until after overnight presig. Because CAT Reporters are only
required to report order information on a next-tagis, the Participants are not requiring that the
Plan Processor have real-time SIP connectivity.

(0) Disaster Recovery

Participants discussed two commonly accepted sirestfor disaster recovery: hot-fit
and hot-warrf*>. While hot-hot allows for immediate cutover, farticipants agreed that
real-time synchronization was not required, btheathat data must be kept synchronized to
satisfy disaster recovery timing requirements (€§.hour cutover). A hot-warm structure meets
the requirements of SEC Rule 613, and costs fehhbtvere considered to be higher than
hot-warm. Therefore, the Participants are reqgidarhot-warm disaster recovery structure,
provided it meets the requirements set forth inémpx D, BCP / DR Process.

(p)  Synchronization of Business Clocks

The Participants considered multiple levels of @iea for the clock synchronization
standard set forth in the plan, ranging from 1 sdg@) to 100 microsecondss). The
Participants determined based on their expertiddesdback from industry that an initial clock
synchronization of 50 milliseconds (ms) would be thost practical and effective choice and
represents the current industry standard. Pursa&&EC Rule 613(d), the initial standard of 50ms
will be subject to annual analysis as to whetharaira more stringent clock synchronization
tolerance could be implemented consistent with gharin industry standards.

In order to identify the industry standard the Rgrants and Industry Members reviewed
their own internal technology around Network TinretBcol (“NTP”) and Precision Time
Protocol (“PTP")**° potentially used in conjunction with Global Pasiting System (“GPS™>*

In reviewing internal infrastructure, the Partiaipmand Industry Members noted that the majority
of firms had indicated that they leveraged at I®&&P clock synchronization technology. In
addition, the FIF conducted a clock synchronizasiorvey>? (“FIF Clock Offset Survey”) of 28
firms to identify costs and challenges associatik @ock synchronization tolerances of 50ms,
5ms, 1ms, and 108. The FIF Clock Offset Survey indicated that 98fesponding firms
leverage NTP technology, while fewer than halfefponding firms use SNTP, PTP, or GPS. In
reviewing the standards for NTP technology, thei€lpants determined that this technology can
accommodate a 50ms tolerance. In addition, theJfdEk Offset Survey demonstrated that 60%
of responding firms currently synchronize theiradle with an offset of 50ms or greater, with
approximately 20% of responding firms currentlyngsan offset of 50ms. Only 18% of
responding firms used a clock offset of 30ms os.lds light of these reviews and the survey data,

248 1n a hot-hot disaster recovery design, both tleelpction site as well as the backup site are éne, the backup can
be brought online immediately.

°In a hot-warm disaster recovery design, the baskegs fully equipped with the necessary hardwanethe event
of a disaster, the software and data would neée toaded into the backup site for it to becomeaatnal.
ZONTP and PTP are protocols used to synchronizéslacross a computer network.
1 GPS is a radio navigation system that can be tsedpture a precise determination of time.
%2 F|F Clock Offset Survey Preliminary Report.
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the Participants concluded that a clock offset@hS represents an aggressive, but achievable,
industry standard.

In addition to determining current industry clodkset standards used in the industry, the
FIF Clock Offset Survey indicated that the costsuo/ey respondents were as follof%s:

_ d | . Estimated Annual
Proposed Clock Offset Estimate (:)rgfﬁerr:sntatlon Cost  Maintenance Cost
(per firm)
S50ms $554,348 $313,043
sms $887,500 $482,609
1ms $1,141,667 $534,783
10Qus $1,550,000 $783,333

As indicated in the above table, annual maintenansts of survey respondents for a 50ms
standard would be on average 31% higher than duccests, and would escalate to 102%, 123%,
and 242% increases over current maintenance costeck synchronization standards move to
5ms, 1ms, and 108 respectively, indicating that maintenance ccagiglly escalate as clock
synchronization standards increase beyond 50ms/e$uespondents also indicated that
increasing clock synchronization requirements waalfliire escalating technology changes,
including significant hardware changes (such amilagion of dedicated GPS or other hardware
clocks and network architecture redesign), migratenew time synchronization standards, and
widespread upgrades of operating systems and d&sbarrently in use. For example, to achieve
a 5ms clock offset would require firms to instaP&clocks in all locations and migrate from NTP
to PTP. The Participants believe, based on thedidEk Offset Survey, that fewer than half of
firms currently leverage GPS technology or PTRcfock synchronization.

As noted in Article VI, Section 6.8, the Participgnworking with the Processor’s Chief
Compliance Officer, shall annually evaluate and enadcommendations as to whether industry
standards have evolved such that changes to tbk sjmchronization standards should be
changed. It is the belief of the Participants,tiwdtile setting an initial clock synchronization of
5ms lower than 50ms may be achievable, it doesapoesent current industry standard and there
may be challenges with small broker-dealers’ paddiptsubstantial costs. However, once both
large and small broker-dealers begin reporting ttathe Central Repository, and as increased
time synchronization standards become more matwe?articipants will assess the ability to
tighten the clock synchronization standards teemfthanges in industry standards in accordance
with SEC Rule 613.

%53 The Participants consider the estimates providdmbtconservative as a majority of the study redpots fell into
the category of large broker-dealers.

Appendix C - 126



Q) Reportable Securities

SEC Rule 613(c)(6) requires NMS Securities to Ipored the Central Repository and
SEC Rule 613(i) requires the Participants to detgilan outlining how non-NMS Securities, debt
securities, and Primary Market Transactions intycécurities that are not NMS Securities can be
reported to the Central Repository in the futufl@e Participants considered whether to require
including OTC Equity Securities, non NMS Securitiesa future phase of the CAT NMS Plan, as
contemplated by the Commission in SEC Rule 613coelerating their inclusion into the first
phase of the Plan. As part of this consideratRarticipants weighed heavily the feedback from
the DAG and other market participants of the comsitions associated with the two alternatives,
and made the determination to include OTC Equitigke requirements under the CAT NMS
Plan.
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APPENDIX D

CAT NMS Plan Processor Requirements

Appendix D, CAT NMS Plan Processor Requirementtjr@as minimum functional and
technical requirements established by the Parttgoaf the CAT NMS Plan for the Plan
Processor. Given the technical nature of manhede¢ requirements, it is anticipated, as
technology evolves, that some may change over tifle Participants recognize that effective
oversight of, and a collaborative working relatioipswith, the Plan Processor will be critical to
ensure the CAT achieves its intended purpose, nyaenélanced investor protection, in an efficient
and cost-effective manner. The Participants asognize that maintaining the efficiency and
cost-effectiveness of the CAT requires flexibilioyrespond to technological innovations and
market changes. For example, these minimum furaitiamd technical requirements allow the
Plan Processor flexibility to make certain chantgethe Technical Specifications, while limiting
others to the Operating Committee, and anticipgteeanent between the Operating Committee
and the Plan Processor on SLAs relating to, amdimgy things, development, change
management, and implementation processes andrigseliMaintaining such flexibility to adapt
in these and other areas relating to the developar&hoperation of the CAT is a foundational
principle of this Appendix D.

1. Central Repository Requirements

1.1  Technical Architecture Requirements

The Central Repository must be designed and s@zewest, process, and store large
volumes of data. The technical infrastructure sdede scalable, adaptable to new requirements
and operable within a rigorous processing and obetrvironment. As a result, the technical
infrastructure will require an environment with sifgcant throughput capabilities, advanced data
management services and robust processing archigect

The technical architecture must be scalable argltalieadily expand its capacity to
process significant increases in data volumes lebtlom baseline capacity. The baseline capacity
requirements are defined in this document. Onc€#&E NMS Plan is approved, the Operating
Committee will define the baseline metrics on againg basis. CAT capacity planning must
include SIP, OPRA and exchange capacity and gréovétasts. The initial baseline capacity
requirements will be based on twice (2X) the histdrpeaks for the most recent six years, and the
Plan Processor must be prepared to handle peakdume that could exceed this baseline for
short periods. The SLA(s) will outline detailstb& technical performance and scalability
requirements, and will be specifically targetedh®e selected Bidder’s solution.

The Central Repository must have the capacity apdlaility to:
* Ingest and process throughput to meet baselineitgpaquirements as well as

scalability to meet peak capacity requirementdutiiog staging, loading, speed of
processing, and linking of data;

» Accommodate data storage and query compute, such as
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o Scalable for growth data storage and expansiorbdéagaincluding but not
limited to, resizing of database(s), data redistidn across nodes, and resizing
of network bandwidth;

o Robust processes to seamlessly add capacity wititaating the online
operation and performance of the CAT System; and

o Quantitative methods for measuring, monitoring, eaqbrting of excess
capacity of the solution;

» Satisfy minimum processing standards as describ#tei CAT RFP and that will be
further defined in the SLA(S);

» Adapt to support future technology developmentsraw requirements (including
considerations for anticipated/potential changespjalicable rules and market
behavior);

* Handle an extensible architecture that is capddemporting asset classes beyond the
initial scope of NMS Securities and OTC Equity S@®@s;

» Comply with the clock synchronization standardsetdorth in Article VI, Section 6.8;
and

» Handle an extensible data model and messagingqmistthat are able to support
future requirements such as, but not limited to:

o Expansion of trading hours, including capabilitylaupport for 24-hour
markets;

o Sessions for securitiéd* and

o New asset classes, such as debt securities oateevnstruments.

1.2 Technical Environments

The architecture must include environments for pobidn, development, quality
assurance testing, disaster recovery, industry-aodedinated testing, and individual on-going
CAT Reporter testing. The building and introdustaf environments available to CAT Reporters
may be phased in to align with the following agreedn implementation milestones:

» Development environment — the development envirarimmist be created to build,
develop, and maintain enhancements and new regeism This environment must
be separate from those listed below.

* Quality assurance environment — a quality assuré@£é environment must be
created to allow simulation and testing of all agadions, interfaces, and data
integration points contained in the CAT System.

%54 Equity markets currently have morning, primaryd @vening sessions. It is possible that over sgssions may
cross into the next calendar day.
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o The QA environment shall be able to simulate endrtd production
functionality and perform with the same operatiottaracteristics, including
processing speed, as the production environment.

o The QA environment shall support varied types @mnges, such as, but not
limited to, the following:

= Application patches;

= Bug fixes;

= Operating system upgrades;

= Introduction of new hardware or software components

= New functionality;

= Network changes;

= Regression testing of existing functionality;

= Stress or load testing (simulation of productiovelaisage); and
= Recovery and failover.

o A comprehensive test plan for each build and sulessigyeleases must be
documented.

Production environment — fully operational envir@mhthat supports receipt,
ingestion, processing and storage of CAT Data.kBpaflisaster recovery components
must be included as part of the production enviremm

Industry test environment —

o The Plan Processor must provide an environmentostipg industry testing
(test environment) that is functionally equivalemthe production
environment, including:

= End-to-end functionality (e.g., data validationpgassing, linkage,
error identification, correction and reporting matsm) from
ingestion to output, sized to meet the standardseoproduction SLA,

= Performance metrics that mirror the production mmnent; and

= Management with the same information security pegi@pplicable to
the production environment.

o The industry test environment must also contairctionality to support
industry testing, including:

=  Minimum availability of 24x6;

= Replica of production data when needed for testing;

= Data storage sized to meet varying needs, depengentscope and
test scenarios; and

= Support of two versions of code (current and peg)din
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o The industry test environment must support thefaihg types of industry
testing:

= Technical upgrades made by the Plan Processor;

= CAT code releases that impact CAT Reporters;

= Changes to industry data feeds (e.g., SIP, OPRA); et

= Industry-wide disaster recovery testing;

= Individual CAT Reporter and Data Submitter testrfigheir upgrades
against CAT interfaces and functionality; and

= Multiple, simultaneous CAT Reporter testing.

o The industry test environment must be a discreté@mment separate from the
production environment.

o The Plan Processor must provide the linkage protwgss$ data submitted
during coordinated, scheduled, industry-wide tegstiResults of the linkage
processes must be communicated back to Participamell as to the
Operating Committee.

o Data from industry testing must be saved for timeaths. Operational metrics
associated with industry testing (including but lmited to testing results,
firms who participated, and amount of data repoated linked) must be stored
for the same duration as the CAT production data.

o The Plan Processor must provide support for ingldesting, including testing
procedures, coordination of industry testing, mibhotifications, and provide
help desk support during industry testing.

o The Participants and the SEC must have accessdusthy test data.

1.3 Capacity Requirements

System capacity must have the following charadiesi§>
The Central Repository must be:

* Designed such that additional capacity can be dyuskd seamlessly integrated while
maintaining system access and availability requénetsy

» Able to efficiently and effectively handle data @sgion on days with peak and
above-peak data submission volumes; and

* Required to maintain and store data for a 6-yeadingj window of data. System access
and availability requirements must be maintainedngthe maintenance of the sliding
window. Itis expected that the Central Repositeiiygrow to more than 29 petabytes
of raw, uncompressed data.

%5 References to data sizing refer to raw, uncompredata and do not account for benefits of comjmessverhead
of data storage or indices. Data sizing estimétasot include meta-data and are based on delipfiked! length data
sets. The Plan Processor is responsible for edinglits platform capacity capabilities basedtemproposed solution.
Three years after the finalization of the CAT NMI&1R when all CAT Reporters submit their data & @entral
Repository, the Central Repository must be size@teive process and load more than 58 billionndper day.
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The Plan Processor must:

» Define a capacity planning process to be approyetido Operating Committee, with
such process incorporating industry utility capaaitetrics; and

» Develop a robust process to add capacity, includotp the ability to scale the
environment to meet the expected annual increase®laas to rapidly expand the
environment should unexpected peaks in data voluoressch the defined capacity
baseline. Capacity forecasts from systems, inoly@PRA, UTP, and CTA, must also
be included for capacity planning purposes. Thjgacity planning process must be
approved by the Operating Committee.

1.3.1 Monitoring Capacity Utilization and Performance Optimization

In order to manage the data volume, operationaagpplanning must be conducted on a
periodic basis. The Plan Processor must subméaitypplanning metrics to the Operating
Committee for review to ensure that all partiesaavare of the system processing capabilities and
changes to assumptions. Changes to assumptioltslead to positive or negative adjustments in
the costs charged to CAT Reporters. Reports tatice daily disk space, processing time,
amount of data received and linkage completiongimest be provided by the Plan Processor to
the Operating Committee.

14 Data Retention Requirements

The Plan Processor must develop a formal recoestien policy and program for the
CAT, to be approved by the Operating Committee ctvlwill, at a minimum:

» Contain requirements associated with data retenti@ntenance, destruction, and
holds;

» Comply with applicable SEC record-keeping requiretage

* Have arecord hold program where specific CAT zata be archived offline for as
long as necessary;

» Store and retain both raw data submitted by CATdReps and processed data; and

* Make data directly available and searchable eleatadly without manual intervention
for at least six years.

2. Data Management

The Plan Processor must develop data manageméciepand procedures to govern and
manage CAT Data, reference data, and metadataiwedta and used by the Central Repository.

The CAT must capture, store, and maintain curradthastorical reference data
information. This master / reference databaseimglude data elements such as, but not limited
to, SRO-assigned market participant identifiersdpict type, trading unit size, trade / quote
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minimum price variation, corporate actions, symiglchanges, and changes in listings market
center. The Plan Processor must support bi-terhpolestones (e.g., Effective Date and
as-of-date) of the reference data.

CAT Reporters will submit data to the Central Rejopog with the listing exchange
symbology format. The Central Repository mustthedisting exchange symbology format for
output of the linked data. Instrument validationsinbe included in the processing of data
submitted by CAT Reporters.

The Central Repository must be able to link insiatrdata across any time period so that
data can be properly displayed and linked regasddéshanges to issue symbols or market class.
The Plan Processor is required to create and nra@isymbol history and mapping table, as well
as to provide a tool that will display a completgue symbol history that will be accessible to CAT
Reporters, Participants and the SEC. In additloePlan Processor will be required to create a
start-of-day (*SOD”) and end-of-day (‘EOD”) CAT reqable list of securities for use by CAT
Reporters. This list must be available online ena machine readable (e.g., .csv) format by 6
a.m. on each Trading Day.

Queries, reports, and searches for data that sgias @here there are changes to reference
data must automatically include data within theuesjed date range. For example, if a query is
run for a symbol that had three issue symbol cheudgeng the time window of the query
parameters, the result set must automatically dechlata for all three symbols that were in use
during the time window of the query.

The Plan Processor must also develop an end-tpeicess and framework for technical,
business and operational metadata.

2.1 Data Types and Sources

The Plan Processor will be responsible for develgppletailed data and interface
specifications for data to be submitted by CAT Re&grs. These specifications will be contained
in the Technical Specifications, the initial versiaf which will be presented to the Operating
Committee for approval. The Technical Specificasionust be designed to capture all of the data
elements required by SEC Rule 613, as well as atifiemmation the Participants determine
necessary to facilitate elimination of reportingteyns that the CAT may cause to be redundant,
such as EBS and OATS. In the future, new data sswsach as public news may be added to the
specifications.

CAT Reporters and Data Submitters will transmiadatan electronic data format(s) that
will be defined by the Plan Processor. The Teddripecifications must include details for
connectivity and electronic submission, transmissietransmission and processing. It is possible
that more than one format will be defined to supgwe various senders throughout the industry.

The Participants anticipate that some broker-dsalél not directly report to the CAT but
will rely on other organizations to report on theehalf. However, the CAT will need to have the
flexibility to adapt on a timely basis to changeshe number of entities that report CAT Data.
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2.2 Data Feed Management

The Plan Processor must monitor and manage incoamdgutgoing data feeds for, at a
minimum, the following:

» Data files from each CAT Reporter and Data Submitte

» Files that cover multiple trade dates (e.qg., taaot for clearing and changes);

* Full and partial file submissions that contain ections from previously rejected files;
* Full and partial file submissions based on CAT Reppand

* Receipt and processing of market data feeds (SHRA) OCC).

The Plan Processor must also develop a procesiefecting, managing, and mitigating
duplicate file submissions. It must create andestperational logs of transmissions, success, and
failure reasons in order to create reports for GReporters, Participants, and the SEC. Outgoing
data feeds must be logged and corresponding matatiahents must be monitored and captured.

2.2.1 Managing connectivity for data feeds (e.g., SIPsrbker-dealers and
regulators)

The Plan Processor will be required to ensureitipaovides all CAT Reporters with the
ability to transmit CAT Data to the Central Reposjtas required to meet the reporting
requirements. The Plan Processer is requiredv® &aobust managed file transfer (“MFT”) tool,
including full monitoring, permissioning, auditinggcurity, high availability>® file integrity
checks, identification of data transmission faifuf@rrors, transmission performance metrics,
multiple transmission protocols, Latency / netwbdittlenecks or delays, key management, etc.
CAT Reporters must also have the ability to congo@hual data entry via a GUI interface or the
uploading of a file, subject to a maximum recorgdazaty, which will be defined by the Plan
Processor in consultation with the Operating Cortaait

3. Reporting and Linkage Requirements

All CAT Data reported to the Central Repository inoes processed and assembled to
create the complete lifecycle of each ReportablenEvReportable Events must contain data
elements sufficient to ensure the same regulatovgrage currently provided by existing
regulatory reporting systems that have been idedtds candidates for retirement.

Additionally, the Central Repository must be alde t

* Assign a unique CAT-Reporter-ID to all reports sithed to the system based on
sub-identifiers, (e.g., MPIDs, ETPID, trading mnemu) currently used by CAT
Reporters in their order handling and trading psses.

%% To be defined in the SLAs to be agreed to betvikearticipants and the Plan Processor, as eiailAppendix
D, Functionality of the CAT System.
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» Handle duplicate sub-identifiers used by membeuiftérent Participants to be
properly associated with each Participant.

* Generate and associate one or more Customer-lbsaWiReportable Events
representing new orders received from a Customef@)CAT Reporter. The
Customer-1D(s) will be generated from a Firm Deatga 1D provided by the CAT
Reporter for each such event, which will be inctide all new order events.

» Accept time stamps on order events handled eldctlbyto the finest level of
granularity captured by CAT Reporters. Additiogathe CAT must be able to expand
the time stamp field to accept time stamps to amdwner granularity as trading
systems expand to capture time stamps in ever giragrularity. The Plan Processor
must normalize all processed date/time CAT Data énstandard time zone/format.

In addition, the data required from CAT Reporteii§imclude all events and data elements
required by the Plan Processor in the TechnicatiBpations to build the:

» Life cycle of an order for defined events withi€CAT Reporter;

» Life cycle of an order for defined events intra-CR€&porter; and

» State of all orders across all CAT Reporters at@oigt in time.

The Plan Processor must use the “daisy chain agipid¢a link and create the order
lifecycle. In the daisy chain approach, a serfasnaque order identifiers, assigned to all order
events handled by CAT Reporters are linked togdiighe Central Repository and assigned a

single CAT-generated CAT-Order-ID that is associateh each individual order event and used
to create the complete lifecycle of an order.

By using the daisy chain approach the Plan Processst be able to link all related order
events from all CAT Reporters involved in the liyete of an order. At a minimum, the Central
Repository must be able to create the lifecyclevben:

» All order events handled within an individual CAEporter, including orders routed to
internal desks or departments with different fumasi (e.g., an internal ATS);

» Customer orders to “representative” orders cregtdidn accounts for the purpose of
facilitating a customer order (e.g., linking a @mser order handled on a riskless
principal basis to the street-side proprietary grde

* Orders routed between broker-dealers;

* Orders routed from broker-dealers to exchanges;

* Orders sent from an exchange to its routing braleater;

» Executed orders and trade reports;
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» Various legs of option/equity complex orders; and

* Order events for all equity and option order hamgiscenarios that are currently or
may potentially be used by CAT Reporters, including

o Agency route to another broker-dealer or exchange;

o Riskless principal route to another broker-deategxexhange capturing within
the lifecycle both the customer leg and street precipal leg;

o Orders routed from one exchange through a routiogdr-dealer to a second
exchange;

o Orders worked through an average price accountidagtboth the individual
street side execution(s) and the average prictftthe Customer;

o Orders aggregated with other orders for furthetinguand execution capturing
both the street side executions for the aggregaiger and the fills to each
customer order;

o Complex orders involving one or more options legd an equity leg, with a
linkage between the option and equity legs;

o Complex orders containing more legs than an exasiarmyder management
system can accept, causing the original order torbleen into multiple orders;

o Orders negotiated over the telephone or via a ngot system;

o Orders routed on an agency basis to a foreign exgeha

o Execution of customer order via allocation of skdrem a pre-existing
principal order;

o Market maker quotes; and

o Complex orders involving two or more options legs.

Additionally, the Central Repository must be alde t
* Link each order lifecycle back to the originatingstomer;

* Integrate and appropriately link reports represgntepairs of original submissions
that are rejected by the CAT due to a failure t@naeparticular data validation;

* Integrate into the CAT and appropriately link regaepresenting records that are
corrected by a CAT Reporter for the purposes afembing data errors not identified in
the data validation process;

» Assign a single CAT-Order-ID to all events containgthin the lifecycle of an order
so that regulators can readily identify all everdatained therein; and

* Process and link Manual Order Events with the radwi of the associated order
lifecycle.

3.1 Timelines for Reporting

CAT Data for the previous Trading Day must be régubto the Central Repository by 8:00
a.m. Eastern Time on the Trading Day following diag the Industry Member receives such data;
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however, the Plan Processor must accept datatprtbat deadline, including intra-day
submissions.

3.2 Other Items

The Plan Processor must anticipate and manage @ateprocessing over holidays, early
market closures and both anticipated and unantedgp@arket closures. The Plan Processor must
allow and enable entities that are not CAT Repsrterg., service bureaus) to report on behalf of
CAT Reporters only upon being permissioned by tAd Keporter, and must develop appropriate
tools to facilitate this process.

3.3 Required Data Attributes for Order Records Submitted by CAT Reporters

At a minimum, the Plan Processor must be abledeive the data elements as detailed in
the CAT NMS Plan.

4, Data Security
41  Qverview

SEC Rule 613 requires that the Plan Processorettseisecurity and confidentiality of all
information reported to and maintained by the CABecordance with the policies, procedures
and standards in the CAT NMS Plan.

The Plan Processor must have appropriate solugieti€ontrols in place to ensure data
confidentiality and security during all communicatibetween CAT Reporters and Data
Submitters and the Plan Processor, data extractianipulation and transformation, loading to
and from the Central Repository and data maintemagdhe CAT System. The Plan Processor
must address security controls for data retriendlguery reports by Participant and the SEC. The
solution must provide appropriate tools, logginggliting and access controls for all components
of the CAT System, such as but not limited to as¢eshe Central Repository, access for CAT
Reporters, access to rejected data, processing statl CAT Reporter performance and
comparison statistics.

The Plan Processor must provide to the Operatingrittee a comprehensive security
plan that covers all components of the CAT Sysiantyding physical assets and personnel. The
security plan must be updated annually. The sgcplian must include an overview of the Plan
Processor’s network security controls, processdancedures pertaining to the CAT Systems.
Details of the security plan must document howRlan Processor will protect, monitor and patch
the environment; assess it for vulnerabilities g pf a managed process, as well as the process
for response to security incidents and reportinguzh incidents. The security plan must address
physical security controls for corporate, data egrénd leased facilities where Central Repository
data is transmitted or stored. The Plan Processst have documented “hardening baselines” for
systems that will store, process, or transmit CAakalor Pll data.
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4.1.1 Connectivity and Data Transfer

The CAT System(s) must have encrypted internetectinity. CAT Reporters must
connect to the CAT infrastructure using secure oaglsuch as private lines or (for smaller
broker-dealers) Virtual Private Network connectionsr public lines. Remote access to the
Central Repository must be limited to authorizeahAProcessor staff and must use secure
multi-factor authentication that meets or excebdsRederal Financial Institutions Examination
Council (“EFIEC”) security guidelines surroundingtientication best practicéy.

The CAT databases must be deployed within the n&timfrastructure so that they are not
directly accessible from external end-user netwotkgpublic cloud infrastructures are used,
virtual private networking and firewalls/access trohlists or equivalent controls such as private
network segments or private tenant segmentatiorn beussed to isolate CAT Data from
unauthenticated public access.

4.1.2 Data Encryption

All CAT Data must be encrypted in flight using irsdity standard best practices (e.qg.,
SSL/TLS). Symmetric key encryption must use a mimn key size of 128 bits or greater (e.qg.,
AES-128), larger keys are preferable. Asymmeteig &ncryption (e.g., PGP) for exchanging data
between Data Submitters and the Central Reposgatgsirable.

All P1l data must be encrypted both at rest antligit, including archival data storage
methods such as tape backup. Storage of unendripptelata is not permissible. PII encryption
methodology must include a secure documented keyagemnent strategy such as the use of
HSM(s). The Plan Processor must describe howrelygtion is performed and the key
management strategy (e.g., AES-256, 3DES).

CAT Data stored in a public cloud must be encryptiecest. Non-PIl CAT Data stored in
a Plan Processor private environment is not requode encrypted at rest.

If public cloud managed services are used that avklerently have access to the data
(e.g., BigQuery, S3, Redshift), then the key manaage surrounding the encryption of that data
must be documented (particularly whether the clowdider manages the keys, or if the Plan
Processor maintains that control). Auditing arad-tene monitoring of the service for when cloud
provider personnel are able to access/decrypt CAfR bhust be documented, as well as a
response plan to address instances where unawti@izess to CAT Data is detected. Key
management/rotation/revocation strategies and kaynof custody must also be documented in
detail.

%7 Federal Financial Institutions Examination Coun8ilpplement to Authentication in an Internet Bagki
Environment (June 22, 201 Hyailable at
http://www.ffiec.gov/pdf/Auth-1TS-Final%206-22-11%g-FIEC%20Formated).pdf.
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4.1.3 Data Storage and Environment

Data centers housing CAT Systems (whether publgrieate) must, at a minimum, be
SOC 2 certified by an independent third party aardifThe frequency of the audit must be at least
once per year.

CAT compute infrastructure may not be comminglethwther non-regulatory systems
(or tenets, in the case of public cloud infrastmue}. Systems hosting the CAT processing for any
applications must be segmented from other systernfer as is feasible on a network level
(firewalls, security groups, ACL’s, VLAN's, authecdtion proxies/bastion hosts and similar). In
the case of systems using inherently shared imfretsire/storage (e.g., public cloud storage
services), an encryption/key management/accessotaiategy that effectively renders the data
private must be documented.

The Plan Processor must include penetration teatidgan application security code audit
by a reputable (and named) third party prior towtduas well as periodically as defined in the
SLA(s). Reports of the audit will be provided ke tOperating Committee as well as remediation
plan for identified issues. The penetration testaws of the Central Repository’s network,
firewalls, and development, testing and productigstems should help the CAT evaluate the
system’s security and resiliency in the face ddrafited and successful systems intrusions.

4.1.4 Data Access

The Plan Processor must provide an overview of dovess to Pll and other CAT Data by
Plan Processor employees and administrators isctest This overview must include items such
as, but not limited to, how the Plan Processor mdinage access to the systems, internal
segmentation, multi-factor authentication, separatif duties, entittement management,
background checks, etc.

The Plan Processor must develop and maintain pslamnd procedures reasonably
designed to prevent, detect, and mitigate the itnplaecnauthorized access or usage of data in the
Central Repository. Such policies and procedunestiime approved by the Operating Committee,
and should include, at a minimum:

» Information barriers governing access to and usagita in the Central Repository;

* Monitoring processes to detect unauthorized adcessusage of data in the Central
Repository; and

» Escalation procedures in the event that unauthazeess to or usage of data is
detected.

A Role Based Access Control (“RBAC”) model mustused to permission user with
access to different areas of the CAT System. TA& System must support an arbitrary number
of roles with access to different types of CAT Datawn to the attribute level. The administration
and management of roles must be documented. Periglrts detailing the current list of
authorized users and the date of their most rexm@ss must be provided to Participants, the SEC
and the Operating Committee. The reports of thedjzants and the SEC will include only their

Appendix D - 12



respective list of users. The Participants andSfB€ must provide a response to the report
confirming that the list of users is accurate. Téguired frequency of this report will be defined
by the Operating Committee. The Plan Processot log®very instance of access to Central
Repository data by users.

Passwords stored in the CAT System must be sta@atding to industry best practices.
Reasonable password complexity rules should berdented and enforced, such as, but not
limited to, mandatory periodic password changespratibitions on the reuse of the recently used
passwords.

Password recovery mechanisms must provide a sebarmel for password reset, such as
emailing a one-time, time-limited login token t@e-determined email address associated with
that user. Password recovery mechanisms that ailplace changes or email the actual forgotten
password are not permitted.

Any login to the system that is able to accessIBi& must follow non-Pll password rules
and must be further secured via multi-factor autication (“MFA”). The implementation of
MFA must be documented by the Plan Processor. lslifAentication capability for all logins
(including non-PlII) is required to be implementgdthe Plan Processor.

4.1.5 Breach Management

The Plan Processor must develop policies and puvesdjoverning its responses to
systems or data breaches. Such policies and proedill include a formal cyber incident
response plan, and documentation of all informatéevant to breaches.

The cyber incident response plan will provide gamkaand direction during security
incidents. The plan will be subject to approvatly Operating Committee. The plan may
include items such as:

» Guidance on crisis communications;

» Security and forensic procedures;

e Customer notifications;

* “Playbook” or quick reference guides that allowp@sders quick access to key
information;

* Insurance against security breaches;
* Retention of legal counsel with data privacy anotgetion expertise; and
* Retention of a Public Relations firm to manage raediverage.

Documentation of information relevant to breachssufd include:
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» A chronological timeline of events from the bredlcitoughout the duration of the
investigation;

* Relevant information related to the breach (e.gte dliscovered, who made the
discovery, and details of the breach);

* Response efforts, involvement of third parties, suary of meetings/conference calls,
and communication; and

* The impact of the breach, including an assessnfatdta accessed during the breach
and impact on CAT Reporters.

4.1.6 PIl Data Requirements

Pll data must not be included in the result sét¢h online or direct query tools, reports or
bulk data extraction. Instead, results will digpéisting non-Pl1l unique identifiers (e.qg.,
Customer-ID or Firm Designated ID). The PIl copasding to these identifiers can be gathered
using the PII workflow described in Appendix D, B&ecurity, Pll Data Requirements. By
default, users entitled to query CAT Data are ntharized for Pll access. The process by which
someone becomes entitled for PIl access, and heyhien go about accessing Pll data, must be
documented by the Plan Processor. The chief reqylafficer, or other such designated officer
or employee at each Participant and the Commissigst, at least annually, review and certify
that people with Pll access have the appropriate lef access for their role.

Using the RBAC model described above, access tddé# shall be configured at the PII
attribute level, following the “least privilegedtarctice of limiting access as much as possible.

Pll data must be stored separately from other CAfaD It cannot be stored with the
transactional CAT Data, and it must not be accés$ibm public internet connectivity. A full
audit trail of PIl access (who accessed what @atd,when) must be maintained. The Chief
Compliance Officer and the Chief Information Segu®fficer shall have access to daily PII
reports that list all users who are entitled fdrd@icess, as well as the audit trail of all Pllessc
that has occurred for the day being reported on.

4.2 Industry Standards

The following industry standards, at a minimum, trhesfollowed as such standards and
requirements may be replaced by successor publnsator modified, amended, or supplemented
and as approved by the Operating Committee (iretleat of a conflict between standards, the
more stringent standard shall apply, subject tag@oval of the Operating Committee):

» National Institute of Standards and Technology:

o 800-23 — Guidelines to Federal Organizations oruffigcAssurance and
Acquisition / Use of Test/Evaluated Products

o 800-53 — Security and Privacy Controls for Federdrmation Systems and
Organizations
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800-115 — Technical Guide to Information Securigsiing and Assessment
800-118 — Guide to Enterprise Password Management

800-133 — Recommendation for Cryptographic Key G

800-137 — Information Security Continuous Monitgrior Federal
Information Systems and Organizations

O O O O

* Federal Financial Institutions Examination Council:

o Authentication Best Practices

* International Organization for Standardization:

o ISO/IEC 27001 — Information Security Management

The Company shall endeavor to join the FS-ISAC@mdparable bodies as the Operating
Committee may determine. The FS-ISAC providesties security updates, industry best
practices, threat conference calls, xml data feedisa member contact directory. The FS-ISAC
provides the Company with the ability to work witie entire financial industry to collaborate for
the purposes of staying up to date with the latdstmation security activities.

5. BCP / DR Process
51 Overview

The Plan Processor must develop and implementtdis&zovery (“‘DR”) and business
continuity plans (“BCP”) that are tailored to thgesific requirements of the CAT environment,
and which must be approved and regularly reviewetthé Operating Committee. The BCP must
address the protection of data, service for tha sabmissions, processing, data access, support
functions and operations. In the context of tlusuiment, BCP generally refers to how the
business activities will continue in the event afidespread disruption and the DR requirements
refer to how the CAT infrastructure will be desigrte support a full data center outage. In
addition, the Plan Processor must have SLAs iregiagovern redundancy (i.e., no single point of
failure) of critical aspects of the CAT System (eedectrical feeds, network connectivity,
redundant processors, storage units, etc.) andmaustan architecture to support and meet the
SLA requirements. Any SLAs between the Plan Premeand third parties must be approved by
the Operating Committee.

5.2 Industry Standards

The following National Institute of Standards arethinology standards, at a minimum,
must be followed in association with Disaster R&rgyin each case as such standards and
requirements may be replaced by successor publnsator modified, amended, or supplemented
and as approved by the Operating Committee:

* 800-34 — Contingency Planning for Federal Informatsystems; and
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» Specifically, the following sections as minimum weégments for designing and
implementing BCP and DR plans:

o Chapter 3: Information System Contingency Planirarcess, which identifies
seven steps to use when developing contingencg;plan

o Chapter 4: Information System Contingency Plan Dipraent, which outlines
the key elements of a contingency plan;

o Chapter 5: Technical Contingency Planning Constamra (using the specific
sections applicable to the Plan Processor’s sy$temmsh provides
considerations specific to different types of teabgy; and

o Other sections and the appendices should be takeconsideration as
warranted.

In addition, the Plan Processor will need to degpe@rocess to manage and report all
breaches.

5.3 Business Continuity Planning

The Plan Processor will design a BCP that supartsitinuation of the business activities
required of the CAT in the event of a widespreafuption.

With respect to the team supporting CAT businessaipns, a secondary site must be
selected that is capable of housing the criticHf stecessary for CAT business operations. The
site must be fully equipped to allow for immediate. The selection of the site must take into
account diversity in utility and telecommunicationgastructure as well as the ability for CAT
staff to access the site in the event of transitddwns, closure of major roadways and other
significant disruptions that may affect staff. ftiang should consider operational disruption
involving significant unavailability of staff.

A bi-annual test of CAT operations where CAT stagderates the facility from the
secondary site is required. This will ensure gfaine systems, operational tools and other help
desk functions all work as expected and the Pland3sor still functions as usual even in the event
of a disruption.

CAT operations staff must maintain, and annuaksy, teemote access capabilities to ensure
smooth operations during a site un-availabilityraveCertain critical staff may be required to
report directly to the secondary office site. Hoere an effective telecommuting solution must be
in place for all critical CAT operations staff. fwermore, any telecommuting strategy must
require a remote desktop style solution where Cp@rations and data consoles remain at the
primary data center and must further ensure thal DAta may not be downloaded to equipment
that is not CAT-owned and compliant with CAT seturequirements.

The BCP must identify critical third party dependies. The Plan Processor will
coordinate with critical suppliers regarding theirangements and involve these parties in tests on
an annual basis. Critical third party firms mayreeguired to provide evidence of their BCP
capabilities and testing.
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The Plan Processor must conduct third party riskssments at regular intervals to verify
that security controls implemented are in accordamith NIST SP 800-53. These risk
assessments must include assessment schedulistjpquaire completion and reporting. The
Plan Processor should provide assessment repdhs @perating Committee.

The Plan Processor will develop and annually tettailed crisis management plan to be
invoked following certain agreed disruptive circuarses.

The processing sites for business continuity mdiseee to the “Interagency Paper on
Sound Practices to Strengthen the Resilience dfitBe Financial Systenf>®

The Plan Processor will conduct an annual Busi@esginuity Audit using an
Independent Auditor approved by the Operating Camei The Independent Auditor will
document all findings in a detailed report providedhe Operating Committee.

5.4 Disaster Recovery Requirements

The Plan Processor will implement a DR capabihstwill ensure no loss of data and will
support the data availability requirements andcgrdied volumes of the CAT.

A secondary processing site must be capable oVeeg@nd restoration of services at the
secondary site within a minimum of 48 hours, butwvtine goal of achieving next day recovery
after a disaster event. The selection of the stayrsite must consider sites with geographic
diversity that do not rely on the same utilityet@m and other critical infrastructure serviceke T
processing sites for disaster recovery and busc@m#suity must adhere to the “Interagency
Paper on Sound Practices to Strengthen the Re=ligithe U.S. Financial System.”

The secondary site must have the same level oliaday / capacity / throughput and
security (physical and logical) as the primary.sitde requirement implies and expects that fully
redundant connectivity between the primary and m@axy processing sites be established and
fully available. Further, given this recovery wawd, this connectivity must be used to replicate
repositories between the primary and secondary.skeally, CAT Reporter and Data Submitter
submissions must be replicated to the secondayaifpossible replay if recent replications are
incomplete. Replication must occur as deliverigsplete to ensure that a widespread
communications failure will have minimal impactttee state of the secondary site.

On an annual basis, the Plan Processor must exacutelustry DR test, which must
include Plan Participants and a critical mass of-Rtan Participant CAT Reporters and Data
Submitters. The tests must be structured sucrath@AT Reporters and other Data Submitters
can upload to the DR site and the data be ingdstéde CAT Data loaders. All DR tests are
required to realistically reflect the worst-casersrio.

Failover processes must be transparent to CAT Rexgoas well as failback. In the event
of a site failover, CAT Reporters must be abledbwver their daily files without changing

28 gee Interagency Paper on Sound Practices to StrengfiieeResilience of the U.S. Financial System (ApR@3),
available at http://www.sec.gov/news/studies/34-47638.htm.
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configuration. This avoids requiring all CAT Reps to update configurations, which is an
error-prone effort.

After a DR event, the primary processing site ningsinade available as quickly as
possible. For short duration DR events, the prnséte must be returned to primary within 48
hours after the DR event. Longer duration outagédave differing SLAs. The DR plan must
include designs that allow the re-introductionted primary site or the introduction of a new
primary site as the event dictates and an indicatfdhe time required for this re-introduction.

6. Data Availability

6.1 Data Processing

CAT order events must be processed within estaddisimeframes to ensure data can be
made available to Participants’ regulatory staff #me SEC in a timely manner. The processing
timelines start on the day the order event is v@atkby the Central Repository for processing.
Most events must be reported to the CAT by 8:0Q &astern Time the Trading Day after the
order event occurred (referred to as transactioe) dd he processing timeframes below are
presented in this context. All events submittadraf+1 (either reported late or submitted later
because not all of the information was availablaytie processed within these timeframes based
on the date they were received.

The Participants require the following timeframEgy(re A) for the identification,
communication and correction of errors from theetiam order event is received by the processor:

* Noon Eastern Time T+1 (transaction date + one ddgitial data validation, lifecycle
linkages and communication of errors to CAT Repsrte

e 8:00 a.m. Eastern Time T+3 (transaction date +etkisg/s) — Resubmission of
corrected data; and

* 8:00 a.m. Eastern Time T+5 (transaction date +dags) — Corrected data available to
Participant regulatory staff and the SEC.

Late submissions or re-submissions (after 8:00)amay be considered to be processed
that day if it falls within a given time period aftthe cutoff. This threshold will be determinad b
the Plan Processor and approved by the Operating@itee. In the event that a significant
portion of the data has not been received as mmewitioy the Plan Processor, the Plan Processor
may decide to halt processing pending submissidhatfdata.
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Figure A: CAT Central Repository Data Processing Tinelines

Key Timeline Milestones
Access to uncorrected data
8:00AM ET 12:00PMET 8:00AM ET T+4 T+S
T+1 T+1 T+3
Data Ready for
Regulators
- Initial Validation, Life Reprocessing of
Initial Data Cycle Linkage, Resubmission Error
Submission Communication of of Errors Due Corrections |—>
Errors
Access to

corrected data

6.2 Data Availability Requirements

Prior to 12:00 p.m. Eastern Time on T+1, raw unpssed data that has been ingested by
the Plan Processor must be available to Particshesgulatory staff and the SEC.

Between 12:00 p.m. Eastern Time on T+1 and T+%s&cto all iterations of processed
data must be available to Participants’ regulastayf and the SEC.

The Plan Processor must provide reports and natiifics to Participant regulatory staff
and the SEC regularly during the five-day procesficating the completeness of the data and
errors. Notice of major errors or missing data intnésreported as early in the process as possible.
If any data remains un-linked after T+5, it mustailable and included with all linked data with
an indication that the data was not linked.

If corrections are received after T+5, Participarggulatory staff and the SEC must be
notified and informed as to how re-processing dlcompleted. The Operating Committee will
be involved with decisions on how to re-processddi@; however, this does not relieve the Plan
Processor of notifying the Participants’ regulatstgff and the SEC.

Figure B: Customer and Account Information (Including PII)

Timeline for Customer and Account Information (including PII)
| Access to Uncorrected Data >
8:00 AM ET 5:00 PM ET 5:00 PM ET 5:00 PM ET 8:00 AM ET
T+1 T+1 T+3 T+4 T+5
Initial Data Initial Resubmission Reprocessing Data Ready
Submission Validation, of Errors Due of Error for
Communication Corrections Regulators
of Errors
Access to
Corrected Data
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CAT PIl data must be processed within establishmedftames to ensure data can be made
available to Participants’ regulatory staff and tC in a timely manner. Industry Members
submitting new or modified Customer information mpovide it to the Central Repository no
later than 8:00 a.m. Eastern Time on T+1. The @eRepository must validate the data and
generate error reports no later than 5:00 p.meEadtime on T+3. The Central Repository must
process the resubmitted data no later than 5:00fastern Time on T+4. Corrected data must be
resubmitted no later than 5:00 p.m. Eastern Tim&€® The Central Repository must process
the resubmitted data no later than 5:00 p.m. BaStene on T+4. Corrected data must be
available to regulators no later than 8:00 a.mtdtasTime on T+5.

Customer information that includes PII data musawailable to regulators immediately
upon receipt of initial data and corrected dataspant to security policies for retrieving PII.

7. Receipt of Data from Reporters

7.1 Receipt of Data Transmission

Following receipt of data files submitted by the TReporter or Data Submitter, the Plan
Processor must send an acknowledgement of dataedde the CAT Reporter and Data
Submitter, if applicable. Such acknowledgment wiiihble CAT Reporters to create an audit trail
of their submissions and allow for tracing of dataakdowns when data is not received. At a
minimum, the receipt acknowledgement will include:

* SRO-Assigned Market Participant Identifier;

* Date of Receipt;

* Time of Receipt;

* File Identifier; and

» Value signifying the acknowledgement of receipt, fot processing, of the file.

7.2 Data Validation

The Plan Processor will implement data validatianthe file and individual record level
for data received by the Plan Processor includusjaner data. If a record does not pass basic
validations, such as syntax rejections, then ittrhagejected and sent back to the CAT Reporter
as soon as possible, so it can repair and resdbhifthe required data validations may be
amended based on input from the Operating Commattdehe Advisory Committee. All
identified exceptions will be reported back to @&T Reporter submitting the data and/or the
CAT Reporter on whose behalf the data was submitted

%9f needed — data validation may be a process avitmitial validation phase for data errors andlasgequent
validation phase later in processing where more iBmeeded to assess the context of the recoedaition to data
that may be submitted to the CAT later in the susioh window. The Plan Processor must have ariiauiali
“matching” process for the purposes of linking tithge order data passed between CAT Reporters.
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The data validations must include the followingecmtries and must be explained in the
Technical Specifications document:

» File Validations — Confirmation of file transmiesi and receipt are in the correct
formats. This includes validation of header amdldrs on the submitted report,
confirmation of a valid SRO-Assigned Market Papanit Identifier, and verification
of the number of records in the file.

» Validation of CAT Data — Syntax and context chedksluding:

o Format checks:
» Check that the data is entered in the specifieahdébr
Data Type checks:
= Check that the data type of each attribute is asgecification
o Consistency checks:
= Check that all attributes for a record of a spedifiype are consistent
o Range/logic checks:
= Range check — Validate that each attribute foryexerord has a value
within specified limits
= Logic check — Validate that the values providedrgaeach attribute
are associated with the event type they represent
o Data validity checks:
= Validate that each attribute for every record has@eptable value
o Completeness checks:
= Verify that each mandatory attribute for every mecis not null
o Timeliness checks:
= Verify that records were submitted within the sussion timelines

o

« Linkage Validatioi®®— Process by which related CAT Reportable Evergt$raa
linked daisy chain method

CAT Reporters must have the ability to correct)aeg or delete records that have passed
initial validations within the CAT.

After the Central Repository has processed the ttaaPlan Processor must provide daily
statistics, including at a minimum, the followingarmation:

* SRO-Assigned Market Participant Identifier;
» Date of Submission;
* Number of files received,

* Number of files accepted;

20 A Jinkage validation error should only populate foe CAT Reporter that the Plan Processor detesriio have
broken the link.
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Individual records contained in files that do nasg the file validation process must not be
included for further processing. Once a file pagke initial validation, individual records
contained therein may then be processed for fuxthletation. Individual records that do not pass
the data validation processes will not be incluthetthe final audit trail but must be retained.
Additionally, records not passing the validation$f mot be included for matching processes.

7.3

The Plan Processor must capture rejected recorésibthn CAT Reporter and make them
available to the CAT Reporter. The “rejects” fikeist be accessible via an electronic file format
and the rejections and daily statistics must bdaia via a web interface. The Plan Processor
must provide functionality for CAT Reporters to ardeany exceptions.

Number of files rejected,;

Number of total order events received;
Number of order events accepted,;

Number of order events rejected;

Number of each type of report received;
Number of each type of report accepted;
Number of each type of report rejected,;
Number of customer records received;
Number of total customer records accepted;
Number of total customer records rejected;
Number of unknown accounts;

Number of late submissions;

Order-IDs rejected;

Reason(s) for rejection;

Number of records attempted to be matched;
Number of records matched; and

Percentage of records matched.

Exception Management

Appendix D - 22



The Plan Processor must support bulk error coomectRejected records can be
resubmitted as a new file with appropriate indicaito identify the rejection record, which is
being repaired. The Plan Processor will then regss repaired records.

A GUI must be available for CAT Reporters to makeates to individual records or
attributes and must include, at a minimum, the:

» Count of each type of rejection;

* Reason for each rejection;

» Ability to download the rejections;

* Firm assigned order ID of each rejection;
* Details of each rejection;

* Type of report rejected; and

* Repair status.

The Plan Processor must support bulk replacemaetofds, and reprocess such replaced
records. The Plan Processor must provide CAT Regsowith documentation that detail the
process how to amend and upload records thatiawalidations that are outlined as part of
Section 7.4. The Plan Processor must maintairiaalele audit trail capturing corrections to and
replacements of records.

The Plan Processor will provide CAT Reporters whikir error reports as they become
available, and daily statistics will be provideteafdata has been uploaded and validated by the
Plan Processor. The Plan Processor must supporit@uous validation and feedback model so
that CAT Reporters can identify and correct ref@wdion an ongoing basis. The rejected reports
will include descriptive details, or codes relatediescriptive details, as to why each data record
was rejected by the Plan Processor.

On a monthly basis, the Plan Processor must praaluggublish reports detailing
performance and comparison statistics for CAT Reepsf® similar to the Report Cards
published for OATS presently. This will enable CREporters to assess their performance in
relation to their industry peers and help them sste risk related to their reporting of transeaitt
data.

Breaks in intermittent lifecycle linkages must natise the entire lifecycle to break nor
cause a reject to the CAT Reporter that correejbprted.

%1 see Appendix C, Error Communication, Correction, andd@ssing.
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7.4 Error Corrections

Error corrections must be able to be submittedmndessed at any time, including
timeframes after the standard repair window. Adddlly, in order to make corrections, CAT
Reporters must have access to the Central Reppsiter weekends.

CAT Reporters must be able to submit error coroastifor data errors identified by CAT
Reporters that passed format validations.

Additionally, the Plan Processor must:
* Provide feedback as to the reason(s) for errors;

* Prevent a linkage break between reports from rieguit additional events being
rejected;

* Allow broken linkages to be repaired without havtogsubmit or resubmit additional
reports;

» Allow error corrections to be submitted both vidioa and bulk uploads or via file
submission;

» Support auto-correction of identified errors andifgyageporters of any
auto-corrections;

* Support group repairs (i.e., the wrong issue syraffetcting multiple reports).

7.5 Data Ingestion

Data submitted to the Central Repository, includigjgctions and corrections, must be
stored in repositories designed to hold informabased on the classification of the CAT Reporter
(i.e., whether the CAT Reporter is a Participariir@ker-dealer, or a third party Data Submitter).
After ingestion by the Central Repository, the Raata must be transformed into a format
appropriate for data querying and regulatory output

8. Functionality of the CAT System

8.1 Reqgulator Access

The Plan Processor must provide Participants’ eggoy staff and the SEC with access to
all CAT Data for regulatory purposes only. Pap#its’ regulatory staff and the SEC will access
CAT Data to perform functions, including economnabyses, market structure analyses, market
surveillance, investigations, and examinations.

The CAT must be able to support, at a minimum, @ j@@ulatory users within the system.
It is estimated that approximately 20% of all usetisuse the system on a daily or weekly basis
while approximately 10% of all users will requirdvanced regulator-user access, as described
below. Furthermore, it is estimated that there imagpproximately 600 concurrent users
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accessing the CAT at any given point in time. Ehesers must be able to access and use the
system without an unacceptable decline in systerfiomeance’®?

As stated in Appendix D, Data Security, the PlancBssor must be able to support an
arbitrary number of user roles. Defined roles misliude, at a minimum:

Basic regulator users — Individuals with approvedeas who plan to use the Central
Repository to run basic queries (e.g., pullingratles in a single stock by a specific

party).

Advanced reqgulator users — Individuals with apptbaecess who plan to use the
Central Repository to construct and run their o@mplex queries.

Regulators will have access to processed CAT Dataugh two different methods, an
online-targeted query tool and user-defined digeries and bulk extracts.

8.1.1 Online Targeted Query Tool

The online targeted query tool will provide autized users with the ability to retrieve
processed and/or validated (unlinked) data viardim@ query screen that includes the ability to
choose from a variety of pre-defined selectioreciat Targeted queries must include date(s)
and/or time range(s), as well as one or more @freety of fields, including the following:

Instrument(s);

Related instruments (e.qg., single stock and albaptwith for the stock);
Data type (executions, orders, cancelations, quetes;
Product type (equity, option, etc.);

Processed data, unlinked data or both;

Listing market;

Exchange;

CAT-Reporter-ID(s) — CAT assigned and Participasigned;
Customer-ID(s) — CAT assigned and CAT Reportergass;
CAT-Order-ID(s) — CAT assigned and CAT Reportetigrssd,;
ISO flag;

Put/call;

%2 gpecific performance requirements will be incluitethe SLA.
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» Strike price (include ability to select range);

e Size;
* Price;
* Side;

» Short-sale identifier;

* Time-in-force (IOC, GTC, etc.);

* Orders, quotes, BBOs or trades above or belowtainesize;
» Orders, quotes, BBOs or trades within a range icEpr

» Canceled orders and/or trades;

» CAT Reporters exceeding specified volume or pesgmdf volume thresholds in a
single instrument or market-wide during a specipedod of time;

» CAT Reporter correction rate over time;
* Audit trail of order linkages;

» Corporate action events;

* Instrument history; and

» Others to be defined.

The tool must provide a record count of the resetlf the date and time the query request is
submitted, and the date and time the result ggbiaded to the users. In addition, the tool must
indicate in the search results whether the retdelaga was linked or unlinked (e.qg., using a flag).
In addition, the online targeted query tool mustdisplay any Pll data. Instead, it will display
existing non-Pll unique identifiers (e.g., Custori@ror Firm Designated IR The PII
corresponding to these identifiers can be gatheset the Pll workflow described in Appendix
D, Data Security, Pll Data Requirements. The Plastessor must define the maximum number
of records that can be viewed in the online toala as the maximum number of records that can
be downloaded. Users must have the ability to doadhthe results to .csv, .txt, and other formats,
as applicable. These files will also need to kedlable in a compressed format (e.qg., .zip, .gz).
Result sets that exceed the maximum viewable ontad limits must return to users a message
informing them of the size of the result set argldption to choose to have the result set returned
via an alternate method.

The Plan Processor must define a maximum numbmecofds that the online targeted
guery tool is able to process. The minimum nunabeecords that the online targeted query tool

Appendix D - 26



is able to process is 5,000 (if viewed within timéiree query tool) or 10,000 (if viewed via a
downloadabile file).

Once query results are available for download,suaes to be given the total file size of the
result set and an option to download the resuléssimgle or multiple file(s). Users that selé t
multiple file option will be required to define timeaximum file size of the downloadable files.
The application will then provide users with thdisgoto download the files. This functionality is
provided to address limitations of end-user netwearkironment that may occur when
downloading large files.

The tool must log submitted queries and parametszd in the query, the user ID of the
submitter, the date and time of the submissiomyedkas the delivery of results. The Plan
Processor will use this logged information to pdevmonthly reports to each Participant and the
SEC of its respective metrics on query performamskdata usage of the online query tool. The
Operating Committee must receive all monthly reportorder to review items, including user
usage and system processing performance.

8.1.2 Online Targeted Query Tool Performance Requirements

For targeted search criteria, the minimum acceptedgdponse times will be increments of
less than one minute. For the complex querieseitiadr scan large volumes of data (e.g., multiple
trade dates) or return large result sets (>1M d=)othe response time must generally be available
within 24 hours of the submission of the requéstgardless of the complexity of the criteria used
within the online query tool, any query requestdata within one business date of a 12-month
period must return results within 3 hours.

Performance requirements listed below apply to:data

* Online targeted query tool searches that includetieg and options trade data only in
the search criteria must meet minimum requirememttding:

o Returning results within 1 minute for all tradeslaalated lifecycle events for a
specific Customer or CAT Reporter with the abitibyfilter by security and
time range for a specified time window up to anduding an entire day;

o Returning results within 30 minutes for all tradesl related lifecycle events
for a specific Customer or CAT Reporter in a spedifiate range (maximum 1
month);

o Returning results within 6 hours for all trades asldted lifecycle events for a
specific Customer or CAT Reporter in a specifietedange (maximum
12-month duration from the most recent 24 montis)t

o Returning results for the full 6 years of datadfitrades and lifecycle events
across daily, weekly, and multi-year periods.

* Online targeted query tool searches that includetieg and options order and

National Best Bid and National Best Offer datagargh criteria must meet minimum
requirements, including:
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o Returning results within 5 minutes for all ordenglaheir complete lifecycles
for a single security from a specific Participaatass all markets (note: a
Participant could have multiple participant ideeti§) in a specified time
window not to exceed 10 minutes for a single date;

o Returning results within 5 minutes for all orderancelations, and the National
Best Bid and National Best Offer (or the protediedt bid and offer) at the time
the order is created for a single security in asigel time window not to
exceed 10 minutes for a single date;

o Returning results within 5 minutes for all equitydeoptions orders,
cancelations, and executions from a specific mgykgicipant in a single
underlying instrument in a specified time windowt tmexceed 10 minutes for
a single date;

o Returning results within 5 minutes for all ordegaptes, routes, cancelations
and trades (complete life-cycle) for related instemts (e.g., single stock and
all options series for the same stock) in a spettifime window not to exceed
10 minutes for a single date;

o Returning results within 5 minutes for all ordenslauotes entered during a
specific time period by a list of specific CAT Refmos, with the ability to drill
down to show the complete life-cycle must retusutes in a specified time
window not to exceed 10 minutes for a single daet

o Returning results within 5 minutes for all ordenslauotes entered during a
specific time period for a specified list of ingtrants must return results in a
specified time window not to exceed 10 minutesafgingle date.

The online targeted query tool architecture muduithe an automated application-level
resource management component. This feature marsige query requests to balance the
workload to ensure the response times for targateccomplex queries meet the defined response
times. The resource management function will acaieg and prioritize query requests based on
the input parameters, complexity of the query, tiedvolume of data to be parsed in the query.
Additionally, the source of the query may also bedito prioritize the processing. The Plan
Processor must provide details on the prioritizaptan of the defined solution for online query
requests.

The online targeted query tool must support pdrpitecessing of queries. At a minimum,
the online targeted query tool must be able togssap to 300 simultaneous query requests with
no performance degradation.

8.1.3 Online Targeted Query Tool Access and Administratia

Access to CAT Data is limited to authorized regutptusers from the Participants and the
SEC. Authorized regulators from the Participamid the SEC may access all CAT Data, with the
exception of Pll data. A subset of the authoriagilators from the Participants and the SEC will
have permission to access and view PIl data. Tdre ®rocessor must work with the Participants
and SEC to implement an administrative and autatidm process to provide regulator access.
The Plan Processor must have procedures and aspringelace to verify the list of active users on
a regular basis.
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A two-factor authentication is required for acces€AT Data. PIll data must not be
available via the online targeted query tool oruker-defined direct query interface.

8.2 User-Defined Direct Queries and Bulk Extraction ofData

The Central Repository must provide for direct geserbulk extraction, and download of
data for all regulatory users. Both the user-afidirect queries and bulk extracts will be used by
regulators to deliver large sets of data that ban be used in internal surveillance or market
analysis applications. The data extracts mustasemon industry formats.

Direct queries must not return or display Pl ddtestead, they will return existing non-PlI
unique identifiers (e.g., Customer-ID or Firm Desited ID). The PII corresponding to these
identifiers can be gathered using the Pl workfldegcribed in Appendix D, Data Security, PlI
Data Requirements.

Participants and regulators must have the abdityréate, save, and schedule dynamic
gueries that will run directly against processed/anunlinked CAT Data. The examples below
demonstrate robust usage of the CAT Data to perbowariety of complex query, surveillance,
and market analysis use cases. User-defined djuectes will be used to perform tasks such as
market reconstruction, behavioral analysis, andszroarket surveillance.

The method(s) for providing this capability is degent upon the architecture of the CAT
and will be defined by the final solution. The CAdnnot be web-based due to the volumes of
data that could be extracted.

The Participants are agnostic as to how user-defiimect queries or bulk extracts are
implemented as long as the solution provides an &#d that allows regulators to use analytic
tools (e.g., R, SAS, Python, Tableau) and can i3B@JDBC drivers to access the CAT Data.
Queries invoked through the open API must be ablditaThe CAT System must contain the same
level of control, monitoring, logging and reportiag the online targeted query tool. The Plan
Processor may define a limited set of basic requiedds (e.g., date and at least one other field
such as symbol, CAT-Reporter ID, or CAT-Custome)itat regulators must use in direct
dynamic queries.

The Plan Processor must provide procedures amdrigatio regulators that will use the
direct query feature. The Plan Processor may &twrequire that user-defined direct query
users participate in mandatory training sessions.

The bulk extract feature will replace the currertetmarket Surveillance Group (ISG)
ECAT and COATS compliance data files that are autygrocessed and provided to Participants
for use in surveillance applications. These fdes used extensively across all Participants in a
variety of surveillance applications and are acaitdata input to many surveillance algorithms.
With the initial implementation of the CAT, opponities exist to improve the content and depth
of information available in these data files. Tian Processor will need to work with ISG to
define new layouts that will include additional @@lements that will be available in the CAT
Data.
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The Plan Processor is responsible for providing dabdels and data dictionaries for all
processed and unlinked CAT Data.

8.2.1 User-Defined Direct Query Performance Requirements

The user-defined direct query tool is a controtechponent of the production
environment made available to allow the Participarggulatory staff and the SEC to conduct
gueries. The user-defined direct query tool must:

Provide industry standard programmatic interfacd(@) allows Participants’
regulatory staff and the SEC with the ability teate, save, and run a query;

Provide query results that are extractable / doaddble and can be used to refine
subsequent queries;

Support complex, multistage queries;

Run at a minimum 3,000 queries on a daily basisth€se, it is anticipated that
roughly 60% would be simple queries (e.g., pullrigll trades in a given symbol
traded during a certain time period) and 40% wdngdadtomplex (e.g., looking for
guotes or orders more than 5% away from the NatBest Bid and National Best
Offer);

Process and run approximately 1,800 queries coerilyr

Support SQL 92 as well as recursive queries withroon table expressions (recursive
CTEs), bulk load utility, interface for dimensioramagement, windowing functions,
JBDC and ODBC, or provide another API with equagjaater query capabilities, so
long as ODBC and JDBC are supported. Supporttéoed procedures and
user-defined functions are optional;

Include data presentation tools / query tools shaport query results that produce data
sets ranging from less than 1 gigabyte to at [E@s$erabytes or more of uncompressed
data;

Provide query owners with the ability to schedulerigs;

Provide query owners with the ability to cancebary during execution or prior to the
scheduled running of a query;

Provide Participants with a means to view all sagpaeries owned by the Participants
as well as the scheduling of query executionsdtaries that have been scheduled);

Provide an automated delivery method of scheduledlygresults to the appropriate

Participant. Delivery methods must comply withiafbrmation security guidelines
(encryption, etc.);
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* Provide technical expertise to assist regulatotls guestions and/or functionality
about the content and structure of the CAT quepabdity;

* Include workload balancer to allow prioritizationdaprocessing of queries and
delivery of results; and

» Support parallel processing of queries. At a minimthe user-defined direct query
tool must be able to process up to 300 simultangaasy requests with no
performance degradation.

8.2.2 Bulk Extract Performance Requirements

For bulk extracts of an entire day of data, theiminm acceptable transfer time of equity
and options data is four hours. This requiremesumes that there are no limitations within the
regulator's own network environment that will prav¢he Plan Processor from meeting this
requirement.

A consideration was made to require an online Repenter that would include
pre-canned reports that could be delivered to etgtd or pulled upon request. The reports would
be predefined based on requirements developediigiPants and the SEC. Due to the added
complexity and the lack of quantifiable use ca#ies Participants determined that this was
something that may be useful in the future butatdhe initial implementation and launch of the
CAT. This will be reassessed when broker-dealegsnbsubmitting data to the CAT.

It is envisioned that non-Participant CAT Reportgils be unable to access their data
submissions through bulk data exports with theahimplementation of CAT. Only Participants
and the SEC will have access to full lifecycle eoted bulk data exports.

Extraction of data must be consistently in linehvatl permissioning rights granted by the
Plan Processor. Data returned must be encrypasdword protected and sent via secure methods
of transmission. In addition, PIl data must be kedsunless users have permission to view the
data that has been requested.

The Plan Processor must have an automated mechenpate to monitor user-defined
direct query usage. This monitoring must includemated alerts to notify the Plan Processor of
potential issues with bottlenecks or excessivahglqueues for queries or data extractions. The
Plan Processor must provide details as to how tratoring will be accomplished and the metrics
that will be used to trigger alerts.

The user-defined direct query and bulk extractaol tnust log submitted queries and
parameters used in the query, the user ID of thegter, the date and time of the submission and
the date and time of the delivery of results. Phen Processor will use this logged information to
provide monthly reports to the Operating Committearticipants and the SEC of their respective
usage of the online query tool.
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The bulk extract tool must support parallel procegsf queries. At a minimum, the bulk
extract tool must be able to process up to 300 Isameous query requests with no performance
degradation.

8.3 Identifying Latency and Communicating Latency Warnings to CAT
Reporters

The Plan Processor will measure and monitor Latevittyin the CAT network.
Thresholds for acceptable levels of Latency wilidentified and presented to the Operating
Committee for approval. The Plan Processor walbalefine policies and procedures for handling
and the communication of data feed delays to CApdrers, the SEC, and Participants’
regulatory staff that occur in the CAT. Any delayil be posted for public consumption, so that
CAT Reporters may choose to adjust the submisditimear data appropriately, and the Plan
Processor will provide approximate timelines foramtsystem processing will be restored to
normal operations.

8.4  Technical Operations

The Plan Processor will develop policies, proceslusad tools to monitor and manage the
performance of the Central Repository, to be apgidwy the Operating Committee. Such
policies, procedures, and tools will include, atiaimum:

* Monitoring and management of system availabilitg paerformance, to include both
Online Targeted Query Tool and User-Defined Dif@uetries;

* Monitoring and management of query tool usage ,(&agdentify long-running or
“stuck” queries); and

* Segregation of query queues by regulator or Ppditi(i.e., one regulator or
Participant’s queries should not prevent anothguledor or Participant’s queries from
running).

8.5 System SLAs

Service Level Agreements for system and operatipadbrmance will be established for
areas, including the following:

» Linkage and order event processing performance;

* Query performance and response times;

» System availability;

» User support/help desk performance;

» Application, network, and data security performarared

* Development, change management, and implementatomesses and timelines.
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The actual terms of the SLAs will be negotiatedusein the Plan Participants and the eventual
Plan Processor.

9. CAT Customer and Customer Account Information

9.1 Customer and Customer Account Information Storage

The CAT must capture and store Customer and Custdn@®unt Information in a secure
database physically separated from the transattitatabase. The Plan Processor will maintain
information of sufficient detail to uniquely andrn=istently identify each Customer across all CAT
Reporters, and associated accounts from each CAdriee. The following attributes, at a
minimum, must be captured:

» Social security number (SSN) or Individual Taxpalglmtification Number (ITIN);

» Date of birth;

e Current name;

* Current address;

* Previous name; and

* Previous address.

For legal entities, the CAT must capture the folloyvattributes:

* Legal Entity Identifier (LEI) (if available);

» Tax identifier;

* Full legal name; and

* Address.

The Plan Processor must maintain valid CustomeCarsiomer Account Information for
each trading day and provide a method for Partntgdaiegulatory staff and the SEC to easily
obtain historical changes to that information (engme changes, address changes, etc.).

The Plan Processor will design and implement agbfata validation process for
submitted Customer and Customer Account Informatmae must continue to process orders
while investigating Customer information mismatch®alidations should:

» Confirm the number of digits on a SSN,

* Confirm date of birth, and

* Accommodate the situation where a single SSN id bgemore than one individual.
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The Plan Processor will use the Customer informagidomitted by all broker-dealer CAT
Reporters to assign a unique Customer-ID for eadtdner. The Customer-ID must be
consistent across all broker-dealers that haveeouat associated with that Customer. This
unique CAT-Customer-1D will not be returned to CREporters and will only be used internally
by the CAT.

Broker-Dealers will initially submit full accounists for all active accounts to the Plan
Processor and subsequently submit updates andethang daily basis. In addition, the Plan
Processor must have a process to periodicallywedeil account lists to ensure the completeness
and accuracy of the account database. The C&wpasitory must support account structures that
have multiple account owners and associated Custiofieemation (joint accounts, managed
accounts, etc.), and must be able to link accamatsmove from one CAT Reporter to another
(e.g., due to mergers and acquisitions, divesstuete.).

9.2 Required Data Attributes for Customer Information D ata Submitted by
Industry Members

At a minimum, the following Customer informationtdattributes must be accepted by the
Central Repository:

* Account Owner Name,;

* Account Owner Mailing Address;

* Account Tax Identifier (SSN, TIN, ITIN);

* Market Identifiers (Larger Trader ID, LEI);
* Type of Account;

* Firm Identifier Number;

o The number that the CAT Reporter will supply oncatlers generated for the
Account;

* Prime Broker ID;
» Bank Depository ID; and
» Clearing Broker.

9.3 Customer-ID Tracking

The Plan Processor will assign a CAT-Customer-liDefach unique Customer. The Plan
Processor will determine a unique Customer usifgyimation such as SSN and DOB for natural
persons or entity identifiers for Customers thatrawt natural persons and will resolve
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discrepancies. Once a CAT-Customer-ID is assighedl] be added to each linked (or unlinked)
order record for that Customer.

Participants and the SEC must be able to use tlggeiCAT-Customer-ID to track orders
from any Customer or group of Customers, regardiesdat brokerage account was used to enter
the order.

9.4 Error Resolution for Customer Data

The Plan Processor must design and implement puoeednd mechanisms to handle both
minor and material inconsistencies in Customerrmftdion. The Central Repository needs to be
able to accommodate minor data discrepancies suchrations in road name abbreviations in
searches. Material inconsistencies such as tviereift people with the same SSN must be
communicated to the submitting CAT Reporters asdlved within the established error
correction timeframe as detailed in Section 8.

The Central Repository must have an audit trailxshg the resolution of all errors. The
audit trail must, at a minimum, include the:

» CAT Reporter submitting the data,

* Initial submission date and time;

» Data in question or the ID of the record in quastio
» Reason identified as the source of the issue, asich
duplicate SSN, significantly different Name;
duplicate SSN, different DOB,;

discrepancies in LTID; or
others as determined by the Plan Processor;

O O O O

* Date and time the issue was transmitted to the RAporter, included each time the
issue was re-transmitted, if more than once;

» Corrected submission date and time, including eactected submission if more than
one, or the record ID(s) of the corrected datafteigindicating that the issue was
resolved and corrected data was not required; and

+ Corrected data, the record ID, or a link to theecied data.

10.  User Support

10.1 CAT Reporter Support

The Plan Processor will provide technical, operati@nd business support to CAT
Reporters for all aspects of reporting. Such suppil include, at a minimum:
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» Self-help through a web portal;

» Direct support through email and phone,;

* Support contact information available throughititernet; and

» Direct interface with Industry Members and Data 18iiters via industry events and
calls, industry group meetings and informational &raining sessions.

The Plan Processor must develop tools to allow €#¢h Reporter to:

* Monitor its submissions;

* View submitted transactions in a non-bulk format.(inon-downloadable) to facilitate
error corrections;

* ldentify and correct errors;

* Manage Customer and Customer Account Information;

* Monitor its compliance with CAT reporting requirentg; and

* Monitor system status.

The Plan Processor will develop and maintain comoatiion protocols (including email
messaging) and a secure website to keep CAT Repanfermed as to their current reporting
status, as well as issues with the CAT that mayach@AT Reporters’ ability to submit or correct
data. The website will use user authenticatioprévent users for seeing information about firms
other than their own, and will contain:

« Daily reporting statistics for each CAT Report&tincluding items such as:

O O OO OO0 OO0 o o o oo

SRO-Assigned Market Participant Identifier;
Date of submission;

Number of files received;

Number of files accepted;

Number of files rejected;

Number of total order events received,
Number of order events accepted,;

Number of order events rejected;

Number of each type of report received;
Number of each type of report accepted,;
Number of each type of report rejected,;
Number of total customer records accepted,;
Number of total customer records rejected;

53 Each CAT Reporter or Data Submitter must only e & view its own data and data it submits oreltfedf

others.
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Order-IDs rejected,;

Reason for rejection;

Number of records attempted to be matched;

Number of records matched;

Percentage of records matched;

Number of customer records received,;

Number of unknown accounts;

Latest view of statistics inclusive of re-submissido get a trade-date view of
exceptions and correction statistics availableZAl Reporters to know when
everything for a given trade date has been congleied

o Mostrecent CAT Reporter Compliance Report Cardedismed in section 12.4;

O O O OO0 O o o

» CAT System status, system notifications, systerntaaance, and system outages;
and

* A mechanism for submitting event data and corrgcdind resubmitting rejections or
inaccurate data.

The Plan Processor will develop and maintain aipuwitbsite containing comprehensive
CAT reporting information, including:

» Technical Specifications;

* Reporting guidance (e.g., FAQSs);

* Pending rule changes affecting CAT reporting;

» CAT contact information;

* Availability of test systems;

» Testing plans;

» Proposed changes to the CAT; and

* Fee schedule.

The Plan Processor will develop and maintain a mesim for assigning CAT Reporter-
IDs. A mechanism will also be developed and maiethto change CAT Reporter-IDs should
this be necessary (e.g., due to a merger), witletpectations that such changes should be
infrequent. Changes to CAT-Reporter-IDs must beemeed and approved by the Plan Processor.

Initially, non-Participant CAT Reporters will noaie access to their data submissions
through bulk data exports with the initial implertegion of the Central Repository. Only

Participants and the SEC will have access to ifeltycle corrected bulk data exports.
Non-Participant CAT Reporters will be able to viweir submissions online in a read-only,
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non-exportable format to facilitate error ident#imn and correction. Data Submitters will be
able to export bulk file rejections for repair agrgor correction purposes.

The Plan Processor will define methods by whichkilitconsult with and inform CAT
Reporters and industry groups on updates and chdogeser support.

The Plan Processor will define pre- and post-prodnsupport programs to minimize the
Error Rate and help CAT Reporters to meet theirgl@nce thresholds. Such pre-production
support program shall include, but are not limitedthe following activities:

» Educational programs — Includes the following:

o Publication and industry-wide communication (incghgdFAQs) of the
Technical Specifications, including:

= Appropriate definitions / expected usages for aadhe in field format
= All available attribute values for each field

o

Establishment of a dedicated help desk for Repottecontact;
Industry participation in order linkage methodokxgji

o

» Include information on new order / trade types;

Hosting of industry educational calls; and
Hosting of industry-wide training.

o O

» Registration — Requires all firms to:

Register and be certified as CAT Reporters;

Attend industry-wide training;

Establish internal controls to capture potentianeporting scenarios; and
Work with the Plan Processor to understand scett@sed reporting and
expected outputs.

O O O O

» Communications Plan — A strong communications plahe timeline to reporting
go-live shall:

o Include communication on how Error Rates and Coamgke Thresholds are
calculated; and
o Describe how errors will be communicated back torTGReporters.

* Industry-wide testing — Industry-wide test resufigst be available for all CAT
Reporters.

o As mentioned in Appendix C, Objective Milestoneg\&8sess Progress,
appropriate time must be provided between Tech@pactification publication
and production go-live.
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o Ample testing time must be provided.
o Appropriate scenario-based testing, includingtak¢ validation processes,
shall be established.
o A separate test environment for CAT Reportersithators the production
environment shall be provided.
Post-production support program activities shallude, but are not limited to the following:

* Issuing a monthly Report Card on reporting statgstwith information on how
reporters stand against similar entities;

» Publishing daily reporting statistics;

* Maintaining Technical Specifications with definexddrvals for new releases/updates;
» Posting FAQs and other informational notices tapdated as necessary;

» Hosting of industry educational calls;

» Hosting of industry-wide training;

» Emailing outliers, meaning firms significantly reting outside of industry standards;

» Conducting annual assessments of dedicated hetptaléetermine appropriate
staffing levels;

» Using the test environment prior to releasing nedecto production; and
* Imposing CAT Reporter requirements:

o Attendance/participation of industry testing sessjo

o Attendance in industry educational calls; and

o Attendance in industry-wide training.

10.2 CAT User Support

The Plan Processor will develop a program to pewgthnical, operational and business
support to CAT users, including Participants’ regoty staff and the SEC. The CAT help desk
will provide technical expertise to assist regulatwith questions and/or functionality about the
content and structure of the CAT query capability.

The Plan Processor will develop tools, includingrdarface, to allow users to monitor the
status of their queries and/or reports. Such wehgil show all in-progress queries/reports, as
well as the current status and estimated complétos of each query/report.
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The Plan Processor will develop communication moi®to notify regulators of CAT
System status, outages and other issues that \atfalt Participants’ regulatory staff and the
SEC's ability to access, extract, and use CAT Datba minimum, Participants’ regulatory staff
and the SEC must each have access to a securdemghsre they can monitor CAT System
status, receive and track system notifications,sarfmmit and monitor data requests.

The Plan Processor will develop and maintain docuat®n and other materials as
necessary to train regulators in the use of thér@eRepository, including documentation on how
to build and run reporting queries.

10.3 CAT Help Desk

The Plan Processor will implement and maintainlp tesk to support broker-dealers,
third party CAT Reporters, and Participant CAT Reps (the “CAT Help Desk”). The CAT
Help Desk will address business questions andssssewell as technical and operational
guestions and issues. The CAT Help Desk will alssist Participants’ regulatory staff and the
SEC with questions and issues regarding obtainiguaing CAT Data for regulatory purposes.

The CAT Help Desk must go live within a mutuallyregd upon reasonable timeframe
after the Plan Processor is selected, and mustdikalale on a 24x7 basis, support both email and
phone communication, and be staffed to handle ainmim 2,500 calls per month. Additionally,
the CAT Help Desk must be prepared to support areased call volume at least for the first few
years. The Plan Processor must create and maataioust electronic tracking system for the
CAT Help Desk that must include call logs, incidematking, issue resolution escalation.

CAT Help Desk support functions must include:

» Setting up new CAT Reporters, including the assigninof CAT-Reporter-IDs and
support prior to submitting data to CAT,;

* Managing CAT Reporter authentication and entitletsien
* Managing CAT Reporter and third party Data Submsttesting and certification;
* Managing Participants and SEC authentication atiteanents;

» Supporting CAT Reporters with data submissionsaatd corrections, including
submission of Customer and Customer Account Inftiona

» Coordinating and supporting system testing for G2eporters;

* Responding to questions from CAT Reporters abdasplects of CAT reporting,
including reporting requirements, technical daséas$mission questions, potential
changes to SEC Rule 613 that may affect the CAffiwace/hardware updates and
upgrades, entitlements, reporting relationshipd,@restions about the secure and
public websites;
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* Responding to questions from Participants’ regujestaff and the SEC about
obtaining and using CAT Data for regulatory purgpsecluding the building and
running of queries; and

* Responding to administrative issues from CAT Repertsuch as billing.

10.4 CAT Reporter Compliance

The Plan Processor must include a comprehensivel@me program to monitor CAT
Reporters’ adherence to SEC Rule 613. The Chiefffliance Officer will oversee this
compliance program, and will have responsibility feporting on compliance by CAT Reporters
to the Participants. The compliance program coa#ISAT Reporters, including broker-dealers
and Participants.

As a fundamental component of this program, the Piacessor will identify on a daily
basis all CAT Reporters exceeding the maximum allade Error Rate established by the
Participants. The Error Rate will initially be ¢8tthe CAT NMS Plan, and will be reviewed and
adjusted on an ongoing basis by the Operating Ctteeni Error Rates will be based on
timeliness, correctness, and linkages.

The Plan Processor will, on an ongoing basis, aealgporting statistics and Error Rates
and recommend to Participants proposed changég tmaximum allowable Error Rates
established by the Participants. All CAT Reporexseeding this threshold will be notified that
they have exceeded the maximum allowable Error Radewill be informed of the specific
reporting requirements that they did not fully mgeg., timeliness or rejections).

The Plan Processor will develop and publish CATdregs compliance report cards on a
periodic basis to assist CAT Reporters in monigporerall compliance with CAT reporting
requirements. The Plan Processor will also recontheeiteria and processes by which CAT
Reporters will be fined for inaccurate, incompletelate submissions. The compliance report
cards will include the following information:

* Number of inaccurate transactions submitted;
* Number of incomplete transactions submitted; and
* Number of transactions submitted later than repgrtieadlines.

The CAT Reporter compliance program will includeiesvs to identify CAT Reporters
that may have failed to submit order events tddA&, as well as to ensure CAT Reporters correct
all identified errors even if such errors do noteed the maximum allowable Compliance
Threshold.

The Plan Processor will, on a monthly basis, predartd provide reports containing
performance and comparison statistics as needeacto Participant on its members’ CAT
reporting compliance thresholds so that Particpaah monitor their members’ compliance with
CAT reporting requirements and initiate disciplyaction when appropriate. The Plan Processor
will also produce and provide, upon request fromPRlarticipants and the SEC, reports containing
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performance and comparison statistics as needed@dnCAT Reporter's compliance thresholds
so that the Participants or the SEC may take apiategction if a Participant fails to comply with
its CAT reporting obligations.

The Plan Processor will produce and make availake monthly basis reports for all CAT
Reporters, benchmarking their performance and casgrastatistics against similar peers. The
reports will be anonymized such that it will notfessible to determine the members of the peer
group to which the CAT Reporter was compared.

The Plan Processor will produce and make avail@btegulators on a monthly basis a
report detailing Error Rates, transaction volunaes] other metrics as needed to allow regulators
to oversee the quality and integrity of CAT Reporaporting to the Central Repository.

11. Upgrade Process and Development of New Functionalfit

11.1 CAT Functional Changes

The Plan Processor must propose a process govehargtermination to develop new
functionality, which process must be reviewed appraved by the Operating Committee. The
process must, at a minimum:

» Contain a mechanism by which changes can be swgh&sthe Operating Committee
by Advisory Committee members, the ParticipantsherSEC;

» Contain a defined process for developing impaatsssaents, including
implementation timelines, for proposed changes; and

» Contain a mechanism by which functional changeswthie Plan Processor wishes to
undertake can be reviewed and approved by the Gug@ommittee.

The Plan Processor shall not unreasonably withleolagition, or delay implementation of
any changes or modifications reasonably requestekdebOperating Committee.

11.2 CAT Infrastructure Changes

The Plan Processor must implement a process tamgohanges to CAT. This process
must contain provisions for:

* Business-as-usual changes (e.qg., replacing fadediNare, adding capacity to deal
with expected increases in transaction volumes)vioald require the Plan Processor
to provide the Operating Committee with a summaport (e.g., infrastructure
changes, acquired costs, etc.); and

» Isolated infrastructure changes (e.g., moving camepts of the system from a
self-hosted to an Infrastructure-as-a-Service pieyithat would require the Plan
Processor to provide a request to the Operatingmitiee for review and approval
before commencing any actions.
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11.3 Testing of New Changes

The Plan Processor must implement a process gogeuser testing of changes to CAT
functionality and infrastructure, which process trhesreviewed and approved by the Operating
Committee. The process must:

» Define the process by which changes are to bedtbst€AT Reporters and regulators;

» Define the criteria by which changes will be ap@drior to their deployment into
the production environment(s); and

» Define the environment(s) to be used for userngsti
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