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Re: File No. SR-NYSE Arca-2012-28 - Response to Comment 

Dear Ms. Murphy: 

This letter replies to the comment dated June 19,2012 that NYSE Euronext 
("NYSE ARCA or the "Exchange") submitted to the Securities and Exchange Commission in 
response to this firm's comment regarding the above-referenced rule filing, in which the 
Exchange proposes to list and trade shares of the JPM XF Physical Copper Trust (the "Trust") 
pursuant to NYSE Arca Equities Rule 8.201. 

We represent Southwire Company, Encore Wire Corporation, Luvata, and 
AmRod, as well as RK Capital LLC. Southwire is based in Georgia, Encore in Texas, Amrod in 
New Jersey, and Luvata has plants in Ohio, Connecticut, Missouri, Kentucky, California, 
Wisconsin, Texas and Florida. Together these companies comprise about 50% of the copper 
fabricating capacity of the United States. RK is an international copper merchant with offices in 
London and New York. 

The Exchange asserts that the arguments set forth in our comment letter dated 
May 9, 2012 are based on "incorrect information" or "insufficiently substantiated." We disagree. 

I. The Trust's Physical Copper Holdings 

First, the Exchange states that, contrary to assertion in our letter, "The Trust will 
not invest in London Metals Exchange ("LME") warranted copper" and that "moreover, the 
Exchange understands that it is unlikely that the Trust or its authorized participants (Aps") would 
take LME-warranted copper "off-warrant" in connection with the Trust's operations. In fact, as 
demonstrated below, the only substantial source of copper available to meet the Trust's 
requirements, i.e., that it be acceptable brands meeting LME specifications for warranted copper, 
is warranted copper in LME warehouses. The Exchange can point to no substantial sources of 
such copper available for immediate delivery to the Trust other than warranted copper in LME 
warehouses because, as we shall show, there are none. 

60 EAST 42N 0 STREET. NEW YORK. NY 10165 . TELEr HON E: 212-763-6800 . FAX: 646-599-9553 . WWW.VANFEL1LJ.COM 

http:WWW.VANFEL1LJ.COM


Second, the Exchange suggests that our concern that the Trust may pull as much 
as 61,800 metric tons of copper off-market is exaggerated because only a fraction of that amount 
will be required under the rules of the Exchange for the shares initially to be offered. In fact, as 
we shall show, that is the specific amount identified in the Trust's draft prospectus from July 11, 
2011. 

The Exchange next suggests that we did not substantiate our assertion that the 
"sole purpose" of the Trust is "to remove from the market a physical metal in short supply." In 
fact, as shown below, that purpose is amply supported by statements from the Trust's draft 
registration statements, from analyses showing only a small amount of copper is actually 
available for immediate delivery, the amount of which will be substantially if not completely 
depleted by the Trust if its offering (and the companion offering by BlackRock) are both 
successful, and by statistics showing that more copper is consumed annually than is produced, 
i.e., that copper is in deficit. For these reasons, the copper to be removed from the market by the 
Trust (and by others marketing the same form of derivative) will not only result in sharp price 
spikes and price volatility, but certain suppliers, most likely from the United States, will be 
unable to get supply. 

More specifically, the Exchange states that we were wrong to suggest that the 
Trust will remove LME-warranted copper from the LME system. The Exchange thus states that 
"As both the Notice and the Registration Statement make clear, the Trust will only be permitted 
to hold copper that is not LME warranted." (emphasis in text) However, that is beside the point. 
The fact that the Trust will only be permitted to hold copper that is not warranted does not mean 
the Trust will not be acquiring warranted copper and then taking it off-warrant when, as we have 
said, and will show, that is the only physical copper likely to be available to satisfy the Trust's 
requirements. Indeed, the Trust would have to take such copper "off-warrant" because otherwise 
the holding of such warranted copper in an LME warehouse would subject the Trust to the 
LME's lending obligations and the draft registration statement makes clear that, consistent with 
its intent to take the Trust's copper off-market, the Trust does not intend to be subject to any of 
the LME's rules, including rules that would require the Trust to lend any of its copper. 

The Exchange then quotes the draft Registration statement's assertion that "LME­
approved warehouses may hold copper that is not registered with the LME (i.e., not underlying 
the issuance of an LME Warrant." That, of course, is precisely the point. The Trust can take 
delivery of copper that is registered with the LME, i.e., warranted, from LME-approved 
warehouses in the United States, such as the Henry Bath warehouses in New Orleans, which are 
owned by JPM and, without even having to incur the costs of moving the tonnage, simply take 
the warrants "off-warrant," thus transferring ownership of the metal to the Trust by keeping it 
exactly where it is. 

The Exchange next states that "[t]he Exchange understands that the Sponsor 
currently anticipates that the Trust will be permitted to hold copper in both LME-approved 
warehouses and warehouses in LME-approvedjurisdictions that are not part of the LME 
system." That statement, even if true, doesn't mean that the Trust will be able to acquire copper 
from non-registered sources. All that means is that, once acquired, the Trust is reserving the 
right to transfer such metal to a warehouse in an LME location, such as New Orleans, St. Louis 
or Baltimore, where storage costs might be less. The Exchange adds that it "understands that 



none of the copper held by the Trust in any such warehouse locations will be LME-warranted." 
Again, this is beside the point because once acquired by the Trust, the copper will have to be 
taken off-warrant to avoid being subject to LME lending rules which would potentially force the 
copper back into the market. 

The Exchange also states that "The Sponsor has informed [the Exchange] that it 
currently expects that the Trust will initially be permitted to hold copper located in Shanghai, 
which does not presently have any LME-approved warehouses, and copper may also initially be 
held in the Netherlands (Rotterdam), Singapore, South Korea and the United States." However, 
as we have demonstrated, the Notice and draft Registration Statement make clear that the Trust 
will be acquiring copper from the locations with the lowest cost premiums. And, as we have also 
already demonstrated, the premiums right now are the lowest in the United States and have been 
the lowest in the United States for the past seven years. That means that, even if the Trust is 
permitted to hold copper elsewhere, it will almost certainly be getting most of its copper from 
LME warehouses in the United States. What is more, given that China is the largest copper 
consuming country in the world - consuming 40% right now of the world's production - it is 
difficult to expect the Trust to be acquiring any significant quantities of copper from China. 

The Exchange further states that "the Sponsor has informed the Exchange that 
overall physical copper stocks - including stocks that are "immediately available for sale" - are 
substantially larger than the Comment Letter would suggest." Letter, p. 3. However, the only 
copper that can be acquired by the Trust from the physical market, either initially or by 
Authorized Participants is copper that is "immediately available for sale" and the only such 
LME-grade copper known to exist is copper registered in either LME or Comex warehouses 
Therefore, the fact that "overall physical copper stocks" may be substantially larger than stocks 
that are "immediately available for sale" is irrelevant because such stocks are simply not 
available to be acquired. These other stocks include copper that is subject to long-term contracts, 
and is generally held in the normal course by producers and consumers as buffer stocks to ensure 
smooth running of their logistics and to meet contingencies. Other such stocks consist of stock in 
bonded warehouses outside China - to avoid high Chinese tariffs - which are destined for the 
Chinese market. None of it, however, is available for purchase by the Trust. 

The Exchange compounds the misinformation by including a table it obtained 
from JPM which purports to break down "registered and non-registered market stocks as of May 
2012, as well as annual consumption and production estimates as of May 2012. 

The table claims to report "total market stocks" as ofMay 2012 (emphasis added) 
of2,798,000 metric tons, which is broken down to include 437,471 metric tons of copper in 
LME stocks, Shanghai Exchange stocks, and Comex stocks, and 2,360,529 metric tons in "total 
non-registered stocks." Use of the term "market" by the Exchange in reference to "total non­
registered stocks" suggests that such tonnage is actually available for purchase at market. 
However, there is no evidence that any of the 2,360,529 metric tons of "non-registered stocks" 
would be available for the Trust to purchase, and the tonnage in the Shanghai Exchange 
warehouses is for Chinese customers only. Consequently, the only tonnage that would be 
available to the Trust to purchase for its ETF would be the tonnage in the LME and Comex 
warehouses. 



The absence of these so-called "hidden" stocks of copper - here denominated as 
"non-registered stocks" supposedly available at "market" -- that proponents of copper-backed 
ETFs have been pointing to as proof that there exists an abundance of copper available for 
delivery to the ETF outside of LME warehouses was documented last year by forensic copper 
statistician Bloomsbury Minerals Economics Ltd. Consultants ("BME") and is reflected in the 
three charts attached hereto as Exhibit A. 

Table 1 is a summary table showing total annual refined output and consumption 
between 2002 and 2010, along with estimates for 2011 and 2012, plus exchange stocks and total 
stocks for that period. The data also shows pricing per metric ton increasing from $1560 per 
metric ton in 2002 to the much higher levels where they are today. 

Table 2 provides a breakdown of all refined copper stocks for each year from 
2002 through 2012. "Normal country stocks" refers to total amounts at producers, at consumers, 
and in domestic transit. "Other country stocks" refers to exchange stocks, strategic stocks held 
by government agencies in China (the Strategic Reserve Bureau") and to a lesser extent in South 
Korea's Public Prodcure Service, both of which hold what might be termed "emergency stocks," 
for release to local manufacturers in times of extreme supply stress. The term "abnormal country 
stocks" which is included as part of "other country stocks" refers to amounts held by producers 
and consumers as buffer stocks to ensure the smooth running of their logistics and to meet 
contingencies. 

BME has told us that it is usual for both producers and consumers to have a 
considerable holding of "abnormal" stock, but at present this is not the case because consumers, 
in particular, have drawn down inventories to the bare minimum in order to reduce working 
capital requirements at a time of high copper prices. 

The final category consists of "non country stocks" which is refined copper in 
international transit and miscellaneous bonded stocks, which are those that have not passed 
through customs in importing countries. BME reports that China is the major location for this 
bonded warehouse stock, as merchants with stock destined for China store the metal in such 
warehouses in order to avoid paying China's high value added tax on imported metal until such 
time as Chinese prices and premiums are attractive enough for them to do so. 

Table 3 shows the refined copper market in detail to reflect liquid stocks, i.e., 
those stocks available for immediate delivery to satisfy an ETF, and non-liquid stocks. Here, the 
chart shows the only stocks which would be available to meet an ETF's requirements are 
exchange stocks because the only other source of such liquidity would potentially be "abnormal 
country stocks" which, as indicated above in Table 2, is mostly held by producers to meet 
contingent demands from their customers, and bonded stocks, which is mostly held outside 
China for the Chinese market. 

Table 3 also shows that the total amount of liquid stocks in expected to drop from 
1.425 million metric tons in 2010 to 808,000 metric tons in 2011 and to 435,000 metric tons in 
2012 - before taking into account the removal of any metric tons from one exchange warehouses 
to satisfy the ETFs. All other stocks are already committed to the supply chain or held in 
strategic reserve and cannot be considered available for immediate delivery. Table 3 also shows 



how little liquid stock is currently available - and projected to be available in 2011 and 2012 - in 
terms of days of consumption. 

BME's analysis was the subject of a report by Reuters on September 9, 2011, a 
copy of which is attached hereto as Exhibit B. Reuters reported as follows: 

"BME provides a comprehensive estimate of stocks at every stage of the copper 
supply chain in its monthly "Copper Briefing Service." And, as it happens, its estimate for total 
refined copper stocks at the end oflast year is higher than CRU's [another UK-based 
commodities research house] at 4.027 million tons, including exchange inventory. Usefully, 
though, they provide a detailed breakdown of their assessment, which runs pretty much as 
follows. Refined metal stocks held by producer and consumers totaled 1.079 million tons at the 
end of2010. Such holdings are categorized by BME under the hearing "Normal County 
Stocks." This metal forms part of the "normal" physical copper supply chain. All producers 
hold inventory. So do all consumers. If they didn't, the supply chain would not function. Nor 
would it function were metal not always moving between producer and consumer. BME 
estimates that 332,000 tons were in domestic transit and another 499,000 tons in international 
transit at the end of last year. Add that to the "normal" industry stock figure and you already 
have close to 2 million tons that is either waiting to be shipped by producers, already en route to 
consumers, or waiting to be used by fabricators." 

The Reuters article points out that "[o]nly if the supply chain collapses will such 
metal ever see the statistical light of day in the form of exchange inventory." 

Because the 2.3 million tons of "total non-registered stocks" in the NYSE's chart 
consists mainly of metal in the supply chain, this is metal which by definition will not be 
available to be acquired by the Trust. Also not available to the Trust is metal which is being held 
as buffer stock by producers and consumers, as well as metal in strategic reserve by China and 
by South Korea. The balance of such "non-registered stock" consists of stock in bonded 
warehouses but here too the evidence is that such metal is in China destined for the Chinese 
market. In short, the only cover available to satisfy the Trust would be copper from the LME 
and Comex warehouses and, because the Trust represents that it intends to acquire copper from 
locations where premiums are the lowest, that copper will almost certainly come from LME 
warehouses in the United States. Significantly, the Exchange's comment letter nowhere 
disputes that premiums are lowest in the United States. 

The Exchange nevertheless suggests that "[t]he Sponsor has informed NYSE Arca 
that it currently expects that the Trust will initially be permitted to hold copper located in 
Shanghai, which does not presently have any LME-approved warehouses." Letter at 3, n. 7. 
Being permitted to hold copper in China, however, is quite different from actually being able to 
acquire it. China is the largest copper consuming country in the world, currently consuming at 
least 40% of the world's annual production. Even if such copper could be acquired for the Trust, 
it is difficult to imagine how the world's most copper dependent country could ever be deemed a 
viable source of supply for an ETF. We understand that from time to time a small portion of 
copper in bonded warehouses in China might become available to the market - but there is no 
guarantee that such copper will ever be available or that, even if it is, it will be copper that can be 
acquired at the least cost premium. 



The Exchange dismisses as speculative our comment that the Trust's "Authorized 
Participants" - broker-dealers who would be pennitted to acquire creation units from the Trust­
"will do so by acquiring LME-warranted copper and taking it off-warrant" so that it can be 
deposited with the Trust in exchange for Shares" because "[t]he Sponsor has informed the 
Exchange that the economics do not support the suggestion given the large supply of non­
warranted physical copper and the cost and time that would be required in order to take LME 
warranted copper off warrant solely for the purposes of creating Shares of the Trust." Letter at 3. 
We do not understand this comment. 

First, the Trust provides that "Authorized Participants" looking to acquire creation 
units must first obtain a minimum of 25 metric tons of LME grade copper per unit to get 2500 
shares. The only known market by which an Authorized Participant may obtain LME grade 
copper available for immediate delivery, which is what an AP needs to obtain a creation unit, is 
from owners of LME grade copper in LME warehouses. Authorized participants may easily 
obtain such copper by purchasing long positions on the LME and taking delivery. If they do so, 
they would acquire the inventory at "LME flat," i.e., the prevailing LME price with no premium. 
However, there is no guarantee where such copper might be. Thus, such copper might be at 
locations that might be too expensive to transfer to a Trust warehouse. 

The other way to acquire the copper is simply to purchase warrants from warrant­
holders of copper in LME warehouses with the least location cost premiums. As we have said, 
those would be warrants from locations in New Orleans, St. Louis and Baltimore, where 
premiums are the cheapest. Once acquired, the Authorized Participant would be responsible for 
transferring the copper to one of the Trust's warehouses. The Trust owns the Henry Bath 
warehouses in New Orleans, among other places, and represents that it expects to store its copper 
in such warehouses. Thus, if the Authorized Participant is able to acquire warrants for copper 
located in one of the Henry Bath warehouses in New Orleans, the Authorized Participant can pay 
the lowest premiums for delivery and "deliver" the required amount of copper without having to 
incur any material delivery costs at all. Indeed, for all intents and purposes, such copper can stay 
exactly where it is. Based on these economics, it is therefore reasonable to assume that that is 
how the Trust will acquire all or most of the copper it intends initially to remove from the 
market. 

The Exchange's suggestion that there is instead a "large supply of non-warranted 
physical copper" available is, as we have said, unsubstantiated and, based on the research we've 
seen, not credible. Equally unsubstantiated and lacking in credibility is the further suggestion 
that taking the warranted copper "off-warrant" would involve too much "cost and time." As 
demonstrated above, taking LME warranted copper off-warrant can be done with little or no cost 
by simply purchasing copper warrants at the least cost premiums from locations where Henry 
Bath already stores LME-warranted copper What is more, the ease with which market 
participants can already squeeze the copper market today - even without an ETF having been 
issued -- by simply acquiring a substantial percentage of LME warrants - likewise demonstrates 
that so-called "hidden" or stealth supplies of copper, which can ease an artificially induced 
squeeze, simply do not exist, and therefore cannot be counted on to address any near tenn supply 
shortages that were to result if one or more ETFs were to make things worse by, as will 
inevitably be the case, depleting LME copper stocks even more. Thus, one of our clients, 
Southwire, recently forwarded to us an article from Reuters dated July 2, 2012, entitled, "Copper 



Market Expects Squeeze, Big Holding Appears," which shows how fragile the market for copper 
available for immediate delivery already is, even without an ETF drawing down the supply. A 
copy of the article is attached as Exhibit C. 

The Exchange next suggests that any concern about copper being taken off 
warrant and thus off-market "does not account for the fact that Shares will be both purchased and 
sold, and redemptions of Creation units will return copper to the physical markets." Letter at 3. 
However, there is no guarantee that anyone purchasing shares of the Trust will have any interest 
in redeeming the shares for physical copper. Indeed, there are a number of reasons why investors 
would not want to bear that risk or assume that burden. First of all, if the Trust succeeds in 
removing enough metal from the market so as to inflate prices artificially, holders of shares can 
profit simply by selling their shares. Second, if any investor actually wanted to redeem shares 
for copper, the investor would not know from where the copper would be delivered or what 
brands would be received. Thus, the investor would have to bear logistical risks it would not 
otherwise have to bear. By contrast, a copper fabricator would be able to acquire metal direct 
from the LME warehouse closest to the fabricator's location and, at the same time, determine 
which brands of copper to take. Moreover, a copper fabricator is unlikely to invest in the Trust, 
and incur the risk that the price might fall - simply to acquire the right to redeem such shares for 
copper which may not be acceptable in terms of brand from locations which may be logistically 
too impractical. In short, it is possible that the Trust's redemption rights might not be exercised 
at all. 

II. Size of the Trust and Potential Copper Market Impact 

The Exchange tries to convey the impression that even if the Trust will be taking 
warranted copper from the LME warehouses off-market, there will be little or no impact because 
the initial size of the offering will be too small to make any difference. Thus, the Exchange says 
that even though the Trust initially seeks to register 6,180,000 shares, the Trust will not 
immediately issue that number of shares, but would rather only issue shares as investor demand 
warrants, and that even if there is sufficient investor demand, the Trust might not need to take 
more metal off market -- "to the extent that such issuances are offset by redemptions" of physical 
metal. 

Specifically, the Exchange states that "the Sponsor currently expects that the 
value of the initial Creation Units issued by the Trust will not exceed $75 million, which 
corresponds to approximately 10,185 metric tons in the "current cheapest to deliver location for 
the Trust as of June 6, 2012." (emphasis added.) However, we understand that these is the 
"initial" size of the Trust only because Exchange regulations require that, for liquidity purposes, 
in order for shares to be listed in the first place, they must meet this initial threshold level. Thus, 
there is no assurance that this Exchange-required minimum will have any bearing at all on the 
ultimate size of the offering. The Exchange states that based on this regulatory minimum, our 
claim that "the Trust will result in the 'immediate removal from the market of as much as 61,800 
metric tons of such copper' is unsubstantiated." Letter, page 4 (emphasis added). 

The 61,800 metric ton figure comes directly from the Trust's draft July 11,2011 
prospectus which states in pertinent part as follows: 



"The Trust estimates, based upon an LME settlement price of copper of $9,432 
per metric ton on July 6, 2011, that its registration of 6,800,00 shares under this registration 
statement is roughly equivalent to a hypothetical maximum offering price of $582,897,600, or 
the holding of approximately 61,800 metric tons of copper by the Trust (assuming all registered 
shares)." 

Draft Registration statement, p. 21. 

And far from representing that the offering "will not exceed $75 million" 
corresponding to approximately 10,185 metric tons, the Trust further states that "[t]he Trust 
Agreement places no limit on the amount of copper the Trust may hold. Moreover, the Trust 
may issue an unlimited number of shares, subject to registration requirements, and thereby may 
in theory acquire an unlimited amount copper." Id. at 20. 

The Exchange dismisses as "speculative and misplaced" our concern that the 
Trust will have the effect of enticing investors seeking quick profits to participate in an 
artificially inflated market because the more that is invested in physical copper backed ETFs, the 
more such copper will be removed from the market. .. thus forcing prices even higher." 
However, the Trust's draft registration statement states in pertinent part as follows, "[b]ecause 
there is no limit on the amount of copper that the Trust may acquire, the Trust, as it grows, may 
have an impact on supply and demand for copper that ultimately may affect the price of the 
shares in a manner unrelated to other factors affecting the global markets for copper." Id. at 20. 
In short, far from being "speculative and misplaced," our concern about the Trust creating an 
artificially inflated market is reflected directly in the Trust's draft registration statement. 

Similarly, the Exchange dismisses as "speculative and misplaced" our concern 
that "as investor demand for [the Trust's Shares] wanes ... the bubble will burst, leaving in its 
wake a glut of physical copper that the [Trust] will be forced to dump on the market," causing a 
decline in prices that harms both the physical copper market and investors in the Shares. 
Exchange Letter, p. 4. However, the Trust's draft prospectus warns of this as well, stating, "[i]f 
the amount of copper acquired by the Trust were large enough in relation to global copper supply 
and demand, in-kind creations and redemptions of shares could have an impact on the supply and 
demand for copper unrelated to other factors affecting the global markets for copper. Such an 
impact could affect the prices for copper and, as a result, could affect the price at which shares 
are traded on the Exchange or the value of future Creation Units created or redeemed by the 
Trust." Draft Registration Statement at 21. In short, the concerns we raised, which the 
Exchange dismisses as "speCUlative and misplaced," were expressly acknowledged by the Trust 
itself. 

The Exchange nevertheless dismisses these concerns as merely theoretical. Letter, 
p. 5. Thus, the Exchange concedes that "[i]f extremely high investor demand for shares of an 
ETV caused it to grow very rapidly relative to the size of the market for the underlying asset, 
such demand could place upward pressure on prices of the underlying asset." Here, as we have 
shown, the size ofthe market for copper available for immediate delivery is relatively small in 
that there is only 230,000 metric tons available on the LME, with an additional 60,000 metric 
tons available on the Comex. The Trust proposes to remove as much as 61,800 metric tons or 
about 21.3%, while BlackRock, which has, through the Exchange, recently asked that its own 



shares be listed, proposed to remove more than 120,000 metric tons, which together, constitutes 
about two thirds of the entire combined LME and Comex market. 

In short, given the small size of the overall market, one would need not 
"extremely high investor demand" in order for the size of the ETFs of the Trust and BlackRock 
to grow very rapidly relative to the size of the overall market for the underlying asset, which is 
copper available for immediate delivery and, as a result, even modest demand could place 
upward pressure on prices of the underlying asset. Indeed, the amount of copper proposed to be 
removed from the market, conceivably almost immediately, or certainly within a few weeks, 
would greatly exceed the amount of copper that normally flows in and out of the LME 
warehouses on any given day or week. In this regard, we are enclosing as Exhibit D a chart that 
tracks the total inflow and outflow of copper in LME warehouses over the past two years. These 
ETFs, if launched, could therefore trigger enormous price spikes simply because of the huge 
volumes that would be withdrawn from the market relative to the limited size of the market 
overall. The Exchange argues that our concerns about artificial price spikes and massive 
redemptions over a very short period of time are not supported by evidence and as such, they are 
"merely speculation." We believe these assertions are supported by the substantial evidence we 
have provided as to the size of the market we expect to be impacted, and that the Exchange'S 
assurances to the contrary are not in fact supported by evidence and are themselves mere 
speculation. 

III. Purpose and Objective of the Trust 

The Exchange takes issue with out assertion that the "sole purpose" of the Trust is 
to "remove from the market a physical metal in short supply" claiming that the letter offered no 
basis for this statement or for other claims regarding the intend of the Sponsor and the Exchange 
in seeking to list and trade the Shares. Letter, pp. 5-6. The Exchange asserts instead that its 
intent, and that of JP Morgan Chase, is to "create a competitive product that offers retail 
investors access to the copper market." However, there is substantial evidence to suggestion 
otherwise. First of all, it goes without saying that if JP Morgan Chase agreed with one of its 
customer to remove from the market substantial amounts of copper from the LME warehouses, 
with the understanding that such removal would artificially inflate prices, such conduct would be 
per se anticompetitive, i.e., a direct violation of Section 1 of the Sherman Act. Here, the effect of 
what the Trust is proposing is to do the same thing - except that instead of using one of its 
customers to underwriting the cost, the Trust proposes to use investors. 

The Exchange states that because the Authorized Participants will be permitted to 
acquire creation units of shares "using copper in multiple global locations," the Trust intends to 
provide a "larger, more liquid supply of copper than would be available if creations and 
redemptions were only permitted using copper held in a single location." However, the removal 
of tens of thousands of metric tons of copper from LME warehouses will make the supply of 
copper much less liquid - not more liquid as the Exchange contends. And the overall tightening 
of supply which will result will have spillover effects in a wide variety of markets, particularly in 
the United States. That is because the Trust makes clear that it intends to acquire copper from 
locations where the premiums are the lowest, and that, as we have said, is in the United States. 
Therefore, the United States is likely to suffer the great impacts. 



The Exchange claims that the Trust "offers complete transparency through its 
website, where all of the Trust's holdings as well as additional detailed data regarding the Trust's 
operations will be available." However, what the Trust is not disclosing is the fact that the only 
copper that it and its Authorized Participants can acquire is copper from the LME and Comex 
warehouses and that once that copper has been taken off market, the "transparency" the Trust 
promotes will merely inform prospective investors on a daily basis just how successful the Trust 
has been in cornering the market. Thus, every day investors will be able to compare how much 
copper has been removed from the LME and Comex warehouses with how much copper has 
been taken off market by the Trust. Such information is critical for those looking to see how 
much copper needs to be removed on any given day in order to artificially inflate prices and thus 
the price of the Trust's shares. 

The Exchange also touts the Trust's supposedly transparent "rules-based" process 
for "selecting copper lots" for various activities, such as satisfying redemption orders and 
calculating and paying expenses. However, what the Trust does not disclose is that absent an 
intent to profit by driving up copper prices artificially, the Trust's offering makes no sense 
economically. Thus, because of tight supplies, which the Trust will make even tighter, the Trust 
will either create or further enhance a backwardation in the copper futures market. A 
backwardation occurs when near term prices are higher than prices over the medium and long 
term. When a backwardation occurs, anyone who wants to invest in copper would generally be 
better off purchasing a cheaper long-dated futures position, waiting for the futures position to 
mature, and then either rolling it over at a profit or cash-settling it. By purchasing a physical 
copper backed ETF, however, not only is the investor purchasing copper for immediate delivery 
at a premium, but the investor must bear the cost of storage - a cost that the purchaser of a long­
dated futures position does not have to bear. In order to ensure that the ETF shares become 
profitable, the investor must hope that the amount of copper acquired is sufficient to artificially 
inflate the price just enough to cover the cost of storage every month. And as more and more 
copper gets acquired every month, the cost of storage goes up as well, as does the need to 
continually acquire more copper to move the price artificially upward. 

These are risks that a purchaser of a long-date futures position would not have to 
face. And it begs the question: if the Sponsor is so eager to give "retail investors access to the 
copper market" as the Exchange represents, then why isn't the Sponsor offering an ETF backed 
by copper futures? Instead, the entire premise of the investment here is based on removing from 
a very small market -- the market for copper available for immediate delivery, which is copper in 
the LME and Comex warehouses -- as much copper as needed to move the price upward, and to 
continue to do so until the monthly storage costs are met and the investment makes a profit, and 
to keep doing so, until investors lose interest, at which point the Trust will have no choice but to 
redeem its copper as quickly as possible, the effect of which will be force prices downward 
which, as is true whenever any commodity squeeze comes to an end, will create huge losses not 
just among investors but in industry as well. 

IV. Other Physical Metal ETFs 

In our opening comment letter, we pointed out that copper is not like gold, silver, 
platinum and palladium, because unlike copper, which is a base metal, these are not just precious 
metals, but these are the only precious metals trade-able worldwide as currencies. In response, 



the Exchange notes that platinum and palladium are used for "industrial purposes" and that 
"ETV s that include these metals as a significant component have been listed on the Exchange 
since 2009" with no empirical evidence suggesting these vehicles have "disrupted the markets 
for physical platinum and palladium or caused an increase in prices." In fact, platinum and 
palladium are used for both industrial and investment purposes and, unlike copper, there is 
enough of a supply of platinum and palladium available in storage and being produced that the 
introduction ofETFs backed by these metals did not cause the kind of disruption to the market 
that a copper-backed ETF would cause. Thus, recent years' palladium surplus condition has 
reportedly been caused by the Russian government selling off government stockpiles built up 
during the Soviet era at a pace of about 1.6 to 2 million ounces a year. The amount and status of 
this stockpile is kept as a state secret. Platinum is not nearly as plentiful, but there is reportedly 
about a year's supply in reserves above ground. Thus, unlike copper, which is in relatively short 
supply with only about a week or two of world supply available on the LME, supplies of 
platinum and palladium are sufficiently plentiful- and priced very high in any event -- so that an 
ETF containing these metals did not have, and was not expected to have, much of an impact on 
industrial supply. 

For these reasons, we continue to believe that the listing and trading of the Trust's 
Shares would be inconsistent with the requirements of the 1934 Securities Exchange Act. 
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TABLE 1 Summary Data Table 
Various 

Illdicator~ 

2002 2DOl 2004 2005 200E ux:n 2008 lOO9 2010 lOll lOI!2 

Indust.r1,1 P,roductio.n Inde" 100.6 10l.7 108.9 113.0 118.8 125.7 126.1 115.9 126.'5 B2.7 137.8 
50 (h U)'y 7.4j6 3.J% 5.0" .1.8% S. 1~ S.7% 0.4" ,8.1% 9.296 4.~. 3. ~ 

Mine Output jktl 13603 U707 14585 14'152 15061 15465 15635 lQ057 16129 16323 17157 
l¥ Ch 1'.0-1' -{)'3" o,~,. 6.4" 2,5~ 0.7')(, 2.m 1.J1' 2.7"-" 0:0116 J.2~,\ 5.1" 

Sm"lter Output (kt\ 122>14 12141 12679 U441 13904 14144 14555 14481 14938 15177 15195 
~ Ch r-O-Y -2,1~ a.s" 1.7~ G.1" 3.!I~'; J.7:!6 2.9~'" ·O.S~ 3.1% 1.6:16 ".:-1~'; 

Refined Output (kt\ 15323 15295 15890 16639 11389 18032 18383 lB428 19174 19132 2Q395 
~6 C/. 1'-0-1' -J.7" ·0,]96 3. 9~ 4.7% 4.5"; !OJ' J.9~ D·l9f. 4.J" 2.~ 3A~ 

Relined Use (kl\ 15027' 15736 16860 16!138 11469 1806! 18156 )7575 19475 20238 2077S 
%dI r·b·Y 3.J!¥ 4.7~ · 7,J~ D.5~ 3.1S 3.4% O.S!\< -J.ll¥ 10.816 .i.9l1: 2.7'J!. 

Rcflnlid BlIiance (~I .~9 -29'9 -80 -so 227 ti3 ·300 ·506 -260 

Exthange. Stocks (kt) 12g.j 808 124 lS6 253 239 390 686 515 503 197 
9(;Ch y-~y' n.8~\l ·37.5f<! ,S4,6!¥ 2S:a~ 6J.8~ -5.7'X 63. ~ 75.~ -lG.3~ -12,41t ·6o.-Sr>O 

Total Stocks jktl 5066 462S 3656 3357 3278 3248 347S 4327 4027 352.2 1262 
·~Ch Y·O-V 6.2'" -8.7% -1J.016 ~8.2~ ·2.4~ -O.91t~ 7.~ 14.Sf" ·6,9:¥ -l?M. ·7.4~ 

lME Cash (Current SIt) 1560 1779 28GS 3678 '6721 1U7 6939 S16S 1538 9320 9622 
<;(iCh Y·O-Y .1.2% J4. J~ 61.J~< 2S.4~ 82.7~ S.!lj(; ·2.5% ·2.S,6~ 46. 0~,~ 23.7)6 3.2;;; 

L'ME Cash (2010 SIt) 18n 2.106 3341 4211 7522 7783 .7323 5337 7538 9005 8983 
iii CI. Y·o--Y -3.7~ 12.591( 58.!l'AI 25.8~ 78.0% 3,5~ ·5.9" ·27.J9$ 41.206 19.5% -0. 3j\S 
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TABLE 2 Refilled Copper Balance and Stocks '000 tonnes CU 

2002 2001 2004 2005 2007 lOO!! 2010 2011 2012 

REFINED COPPER BAlANCE 

ProdJclion 1~3 )j IS2~, 15RW 1663~ 18037 IA-'A~ lA428 19174 1913) 2051 5 

COII .t,ur fl ptiun J;~)J l'>I.~h 16A60 : G93B 18061 lHb6 17575 1]475 2(l)"lH J ()I IS 

6ala~<e 296 ·440 ·969 ·299 · 311 227 &53 -300 -SOS -2£,() 

REFINED COPPER STOCKS 

Normal CountryStOlk, 1120 1147 11i!3 lle8 1237 1283 1289 1373 1384 1407 

.At ;Jf o('it... cr rs 416 413 431 157 4n 4g6 4% SJ I ,'>1> 


At con $um{~' ~ 128 '.55 1 H"\ 4/1 484 
 199 1AI 'i-,9 54g 558 

In do me stl[ tro.ln.'>.it In 277 ) 68 ) I g 2M 289 305 :iX\ 312 309 
Oth~r Country Sta[k~ 1733 2t;()4 13S7 1128 8&5 990 1834 1711 1462 1198 

_Mf BSG 433 4g q) lql 341 SO! 3 111 ~'>A 131 
()t~ r: r E)(ch Ol ngr.s 437 376 75 0'. F.2 ';c 184 191 '.4S 65 

Strt)t2p,i{: St cH.:k :) 734 881 1'>9 353 'l(] 245 61~ ns R20 8~5 

Anr:1~:""' i:1 ( ou .... try .; t !;( S 70S 91: 77J olQ "'>7) 3SS 472 111 ~. ='9 10£; 

Non Country Stod(s 12Jl6 86!l 1111 lOIS 1169 1195 1199 937 670 653 

Interna:ion,llranslt 411 412 4r.8 472 486 1RO 4SS 499 :'03 SIR 

Mi<c. llorrl on 5tnck, 1'lS 457 &42 543 (,83 Ib 743 438 166 B 2 

Tot.1 5059 4619 3650 1351 3271 ?468 4321 4021 3515 3256 

. . '000 tonnes Cu I
TABLE 3 Refmed Copper Balance Detail D C t' avs 011 sump Ion 

2002 2COS 2006 2007 2C08 2010 2011 2012 

PRODUCTION·CONSUMPTION BAlANCE (\<1:) 

Producf'on 1,3/3 15?Q, lSR~O 16r.;~ 173sg lB~32 JIYI )h 1~732 I.G;I; 


Con ilJmpti on 15·/36 ~~R60 16938 174m lBOG1 J IS ' '> 20238 
 2D" " 
Prod-Cons Bolanre -440 ·969 -299 -80 -30 853 ·506 -260 

EF FECTIVE MARKET BA'-"NCE (let) 
Added 10 Workin~ Stocks lA ?7 2~ 4., :8 22 ·13 1// 15 j l 

Ad ded 10 Strate~ic Steck< IOC 1'>0 106 -/6~ fill 430 ~U 9, 75 

Effective Market Balance 78 ·617 ·222 14() ·1(17 110 441 · 477 -616 · 372 

TOTAL STOacS AND LIQUID STOCKS (kt) 


Total5tDcia 5059 4619 3650 
 3271 3241 3468 4321 4Il11 3515 

wquid Stocks 2794 un 1540 14.58 1350 1461 1902 1425 IW8 

L'vIE 856 4.:!:I 49 
 191 199 j11 SO? 37R 358 

Other E)(ch i::H1Ce... 437 376 7'; 
 b) 39 , 0 1A4 197 115 


Ab nermal Country Steck, 7G5 911 113 
 ,,6~n Wi ~72 411 133 

1wchani,c Trade uFJnds o o a 
 11 () o o 1 

Mise Uon dcd Stocks 195 1'>/ &I) 
 flU ~S6 715 743 437 16~ 1.'\1 

TOTAL STOCKS, LIQUID STOCKS AIIIOWOIiKING, TRANSIT STOCK & OTHER NON UQUIDSTOC~S ID.y' Consumptionl 

Total Slocks 123 107 79 72 68 66 70 90 75 63 57 

liquid Stecks 50 H 2B 30 27 29 39 27 15 8 
l.M~ 10 1 4 7 10 I 6 
[)tr )f~r ~'l( (hilnbP.<; ~ 2 1 ~ 1 1 
I\lmorrnlil ((}untry .~tD["~ 21 17 13 11 11 10 8 3 2 
~ }( c:nal1lJC' 1ri1dr.n fund., o o o o o o o o o o 
MiK Bonded Stock< 11 14 12 H 11 H 15 8 3 

Working & Tr;lfl5it Stocks 36 :J4 36 35 3S 3S 37 33 34 H 33 
r 'oduce· St oLl< , 10 ~ ~ 9 10 10 10 9 9 9 

~arlsurner Sl:H.':b. lCl 10 10 :0 10 10 10 ~ 10 1n 10 
Darne!ili[ Tro'\:c; it 6 6 6 6 6 6 6 G 6 

tnt~r n dli wMllrOJnsit 10 q 10 10 10 10 10 9 9 q 

Otker Non liqUid Stocks 20 10 3 1 4 18 15 15 17 

Strat e!;-CRe.s~ rve:~ 2n 1~ 3 3 18 1~ 16 17 

Nore! .: Inc:r ~ rt~ F' in l ott.1Sm:b p.qIJ . ll OJ PrnnlJf:t1 o",\ -;on.,IIMrtl n n 8;:,1 ijrlr.p. , in r. re3,!Oe In l.j'1ui U Sl1J(..: k~ equal.s i..fiective Mtlrk l' t Fl. i! 1i-\nr.p. 


I\bnorr,, ~ 1 Co untry Sto r.k.. i-lrF' n\rHnly 11 0n -i": ()nn p. n n\prr:ilant ... t nc:~s imd f: ',( n=: .';~ ."tocb at pru c u( .:r; and (un;umc ' s 
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Refi ned Copper Stocks by lype in Tonnes 

nOC 0 kr sto<~ 
• Other l iquid Stoc<, 
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Robert Bernstein 

From: Robert Bernstein 
Sent: Monday, July 09, 2012 11:38 PM 
T,o: 

Subject: FW: Copper stocks 

From: David Lilley l[mailto:Davic:l.Lilley@rkca,pital.co,tJkl 
Sent: MQ/iI-da,y, September 12, 2.011 4:35 AM 
To: Ro'bert ,Bernstein 
Cc: Barry Feldman 
Subject: Copper stocks 

iii i', 

This is a very good and! acwrate article from Andy l-'iome of Rel!lter~, Interestingly enough it sources from SME who arre 
the peolPlle I was going to get to pr'epalre an independent study for us. II will see what I can get from them Ibut their 
numbers in this a,rticle a.re to my opinion pretty aCCl!Irate and highlight well t:he misinformation in trying to s·ay that these 
stocks are surpl'us,and availa'b'le for industry or investors in any meaningful way. 

COLUMN Those 'hidden' copper stocks fo-und (again)': 
Andy Home 
--Andy Home is a Reuters,columnist. The opinions expressed are his DWI1-­

LO~DON, Sept 9 (Reutelrs) - IDa you believe that the copper 
prke is aln illusion? An a'rtifice created by investment banks 
to. suc:ker the gullible into buying their structured Mtes, 
their indexes and exchange-traded funds? 
Do you believe that the n,arrative of copper market tightness lis a falirry tale, propagated by those same banks' rcsea,rch 
departments? 
fDo you bellieve tlmat even while the banks tell the wor'ld 
there i,s not enough metal to meet demans, they are qUietly 
squirreling away ever greater amounts of the stuff in 
"hidden" stocks? 
If you do, you're not alone. 
1\ small but lilflfJiuentiall groulP of market commeri'ltaltors has 
long argued that the copper bull narrative is an illusion, 
ma,intailfled by the systemaltic withholding of stocks from 
tihe marketplace. 
And now, they have found the prCJ)(l)fl! Eve.n better, with deHcious irony, it's one of those velry same ba,nks that has 
ilnadvertently lifted the Ilid on t'he scandal. 
"THIE SMOKING GUN" 

The "smo'king gun" comes in tine unllikel'y fo ~m .of an 
amended regulatory tilJing by jl,P. Morgan for its proposed 
physicall copper exchange-traded fund. 
Here's the key part, indllded within the "Risk FactNs" section of the filing, that has excited copper conspiracy 
theorls,ts: 
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"In 20ltO, there were approximatelly 3.1 mHrlion metric tOhS 
of coppelr stocks in tlhe overall globall copper market, of 
which ,approximately 568,000 metric tons of copper stocks 
we;re regiStered wiltlhin systems or exchanges such as the 
LIMIE. COMEX and the SHF'E and ap,proximatel,y 2.53 million 
metlric tons of copper stocks existed ill the p"'ysfcal market. !! 
Two and a hallf miWon tonnes oLa metal that lis supposed 
to be in short supply! 
And JP 1M0lgan , LME ring-deailing member and owner of 
t he l4enry B,ath warehousing company. Talk about being 
condemned "out of their own mouths"! 
You may w,ish to pause for a moment to relish the prospect 
of sham,e-face,d bankers being lied to the stocks to face 
public retribution for lying to the worlldl about copper 
stocks. 
OK. Finished? Now I'll t,ell yo tl why it's not going to happen. 
IHIDD£:N? 

Something of al due comes when the statemelnt quoted 
above is put ,into context. 

It is not j lP Morgan's assessment of the market . Rather, the 
f igures are taken from "the la'test data avail:able as provided 'by CH lJJ Analys'is". 
lJI K-oas'ed CRU irS lilot so much market whistle-blow,e;r <lIS 

heavy-we,ight commodities resea Kh !house. 

And allong with ot her forensic copper market statistici'ans 

such as Brook Hunt ane BloomsbuliY Minerals Economics 
(BME), it has the ulilenviable task of trying to ca,lculate 
what is happening "out there" In t,he dark Irecesses of the 
phYSIcal market. 
Exchange stocks we can alii ( D~nt. Other sorts of stocks we 
lCil:n't. They have to be estimated and that involves a lot of 
poring over trade data to identify f lows of metall amund the 
world. 

Such stocks are "hiddeo" ill so far as they are sta,tistically 
opaejue. It is possible that they inolude stocks which have 
been deliberately "hidden" by market players !tor thei ~ own 
purposes, mot always nef<]lrious,. 
The question is how to sepalrate out the Olhidde,n'" from the 
"h idden", as it were . 
METAL, METAL EVERYWHERE.. . 

SME provides a comprehensive estimate o,f stocks at every 

stage of the copper su~pl,y clhain in it s montlh ly "Copper 

Briefing Service". 


And', as i,t happens, its estima,te for tota,l refined copper 

stocks at the cl'ile of ,last year is higher than CRU's at 4.027 

milHolii tonn@s; including exchange inventory. 

U'sefulfly, though, they provide a detailed brealkdown of 

their assessment, which nJlrns pretty much as follows. 

Refined metal stocks held by producers and consumers 

total 'led 1.079 million tonnes at tlhe end of 2010. Such holdings are categorised by BME u,nder the Iheading "Normal, 

Country Stocks". 


This metail forms part of the "normal" physical copper supprly chalin. All producers hold ,inventory. So do,all cornsumers. If 


tlhey didn't, the supply chrairn woul'd not function. 
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Nor would it ,function were meta,llilot always moving between producer and consumer. 
IBME estimates that 332,000 tonnes we re in domestk transit and anotner 499,000 tonnes lilil in temaluion,al transit at 
the end of last year. 
Add th.at to the "normal" industry stock figure and you allready have close to 2 million tonnes that is eithe r waiting 
to be shipped by producers, a'iready en rout,e to COn5l!1me,rs 
or waiting to be Iused by fa,bricators. 
Only if the supply-chain collapses wil l such metal eve, see 
the statist,iccall,ight of day irn the form of exc~ange ilnventory. The Great CO lil tract ion of lalte 2008 wals t he last <t im e 
lit happened to aIlly s'ignificant extelil t 
And onl¥ if the supply chain fa,ils through extreme physical 
tightness will you see the 725,0 00 tonnes that BME estimates ·are held as "Stra1tegic Stocks". 
Thid China 's State lReserves Bureau and South Kor·ea 's 
Public Pwcuremen t Service, both of which rno 'id what might 
b@termed "emergency stocl<s" for release to locafl manUifiact'urers in t imes of extreme supply stress. 

... BUT SO LITTLE fOH DE.lIVEHY 
Strip out exchange stocl<.s from t~c remain'ing tota.l stocks 
figulre [)nd you're left wit h 817,000 tonnes of "hidden" inventory . 
BME categorises t fu is ulilder two head il'ilgs: "Abnormall 
Courntry Stocks" (379,000 totanes) and "Misccellalneous 
Bonded Stocks arrild ETFs" (438,0001 tonnes) . 
"Abnormal" stocks captures shlifts in the industry stocking 
cyd e. Com umers, for example, will collectively lift wo nking 
ilnventory Ileveis durirng times of low pritces and good .availabillity. 
Converselly, such stocks willi fa[IIIduring pedods of high 
price and low avail1abitlity. Itls worth notitng that BME fore€:a,sts. iii' d,ramauk sl ide in "Abnormal Country Stocks" to just 
1!43,000 tonnes over the course of thiis year and a move linto 
nega.tive t.en itory next yea.r. 
It is t he tonnage in bonded wa.rehouse tha t could best be 
described as "hidden" in 'So far as t he owners, ranging from 
invesltmernt banks to mer.,chants to,Chinese construction 
companies usin g ilt as colllatera'l, have chose /iil not to plaoe 
it on an exchange . 
Some of them will have very go(!)d reasons not to . What, for 
example, lis t he pOllnt of being itil the mercnan ti ng game if 
you< dorn 't [hoM consignme rn t stocks? 
S'uc,h sto£k does, Ihowever, have the potentia ll to destabilise 
market ba lance calcu llations and IPnice. 
Think, for example, oJ the copper in bonded warehouse in 
Shanghai . 
Such metal shoulld be mere ly pausing between d ealli ng 
Chinese customs and being sold on to a mainland buyer, at 
which stage VAT is payable. 
But if t he a1rbitrage is closedl or the Chinese authorities 
tighten the rules governing the finance trade, s\I.I ch stock 
(an tum around and head <towards the nearest LM Ewarehouse locatlion in Sout h Korea. 
lhiis is what happened in the seco:nd quarte r, when Ireexpo'rts mu,shroomed, ca l!lsing the downtrend 111 LMIE 
stocks to .reverse alnd halting the buill price run dead in its 
tracks . 

Shorngha i,bonded stocks are statistically "hidden'" but t hey 
are now a, "known unknown" in the markelt, crWca l to deciphering the Dragon's ftlt.!lctuating appetite for copper. Mo~e 

on which on Monday when we get the first snapshot of 



China's August import figures. 
But as for all the other copper that is "hidden" out there in 
the statistical murk. You can't see it. And you don't want to 
see it. If you do) it means something has gone very, very 
wrong with the industrial supply chain. 
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Copper market expects squeeze, big holding appears 
By Eric Onstad 
I ON DON, July 2 (Reuters) - Traders are bracing for a replay of 
the April squeeze thaI made copper expensive 10 obtain quickly, 
saying major trader Glencore controls almosll,alf the invenlories 
of the commodity held in London Metal Exchange registered 
warehouses worldwide. 
A potential rebound of demand in China, the world's top copper 
consumer, combined with strongly-held LME stocks. could constrict 
the market in coming months in an even more severe version 
of what happened this spring. 
A squeeze gripped the market in April as one entity took control 
of up to 90 percent of cash contracts and inventories on the 
LME. facing off against Chinese market participants who were 
caught with short positions. 
Glencore , which traders also named as holding the huge position 
in April, declined to comment. 
The tightness faded in May and the dominant position evaporated 
as Chinese copper prod ucers shifted metal into LME 
Asian warehouses and copper prices were swept lower along 
with other risk assets 01) renewed fears about the euro zone. 
Demand in China was disappointing in the second quarter, usually 
a peak period for buying, as an economic slowdown hit, but 
analysts expect a moderate revivol in the second half. 
"It's not a market that's particularly well supplied with metal at a 
time when demand globally has been pretty weak in the last SIX 

months," said analyst Wikto~ Bielski at VTB Capital Markets in 
London. 
"If you ignore the short-term noise, any sort of recovery in the 
second half would suggest that you should get a decent second 
half rally in copper." 

I ARGE POSITION REAPPEARS 
A combination of lacklustre demand and the European debt 
crisis hns weighed on bencllmark three-month copper futures 
prices, but nearby spreads are telling a different story. 
While three-month copper shed 9 percent in the second quarter, 
over the past week the nearby market has moved into backwardation, 
in which cash prices ar~ higher than three month 
futures. indicating tightness. 
On Monday, the premium of cash copper over the three month 
price was $8 a tonne , compared to a peal< of $155 per tonne in 
Arril at the height of the squeeze. the highest in 3-1/2 years. 
The backwardation has COincided With the reappearance of a 
large position In copper after having disappeared for many 
weeks . 
LME data showed that 40-50 percent of inventory warrants are 
controlled by one party. Warrants arc ownership documents for 
LME stocks. 
The LME b8gins reporting positions when one party moves 
above 30 percent and when the combined inventory and cash 
position rises above 50 perce"')!, it is regarded as dominant. 
At thai pain!. the exchange applies a mechanism to avoid disorderly 
markets and limit the exposure of short position holders . 
Under these I.ME: "lending guidance" rules a dominant position 
holder must supply metal al little or no premium to parties with 
expiring positions. 
The LME does not identify holders of large positions, but traders 
srlid Glencore had built up the position in copper. 
Large holdings of LME: stocks and futures can occur unintentionally 
and are not unusual for big companies with many divisions 
and with clients that participate in metals markets 
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7/9/2010 
Moving Av 

NLSCA Index NUCA lnde)( NLKCAlndex LME Chg 10 
LME Cu Stock (t) LME Cu Inflow LME Cu Outflow LME Cu Outflow LME Net CI LME Cu St() 

nNAME? nNAME? "NAME? #NAME? #NAME? #NAME? #NAME? 

7/6/2012 254450 2000 275 -275 1725 1502.5 
7/5/2012 252725 400 1200 -1200 -800 1542.5 
7/4/2012 253525 175 1825 -1825 -1650 1805 
7/3/2012 255175 375 1500 -1500 -1125 1795 
7/2/2012 256300 450 1300 -BOO -850 2110 

6/29/2012 257150 2650 1600 -1600 1050 2182.5 
6/28/2012 256100 2850 1625 -1625 1225 2440 
6/27/2012 254875 3325 1700 -1700 1625 2482 .5 
6/26/2012 253250 1025 975 -975 50 2667.5 
6/25/2012 253200 1775 1550 -1550 225 3170 
6/22/2012 252975 2400 1575 -1575 825 3692.5 
6/21/2012 252150 3025 1225 -1225 1800 3585 
6/20/2012 250350 75 1400 -1400 -1325 3507.5 
6/19/2012 251675 3525 975 -975 2550 3675 
6/18/2012 249125 1175 1500 -1500 -325 3550 
6/15/2012 249450 5225 850 -850 4375 3660 
6/14/2012 245075 3275 1625 -1625 1650 3365 
6/13/2012 243425 5175 1300 -1300 3875 3560 
6/12/2012 239550 6050 1700 -1700 4350 3172.5 
6/11/2012 235200 7000 1475 -1475 5525 2945 
6/8/2012 229675 1325 950 -950 375 2520 
6/7/2012 229300 2250 4150 -4150 -1900 2537.5 
6/6/2012 231200 1750 1425 -1425 325 2427.5 
6/5/2012 230875 2275 2075 -2075 0 2605 
6/4/2012 230875 2275 2075 -2075 0 2807.5 
6/1/2012 230875 2275 2075 -2075 200 3220 

5/31/2012 230675 5225 1650 -1650 3575 3552.5 
5/30/2012 227100 1300 0 0 1300 3622.5 
5/29/2012 225800 3775 1025 -1025 2750 3772.5 
5/28/2012 223050 2750 3200 -3200 -450 3777.5 
5/25/2012 223500 1500 2075 -2075 -575 3875 
5/24/2012 224075 1150 2775 -2775 -1625 4312.5 
5/23/2012 225700 3525 1800 -1800 1725 4542.5 
5/22/2012 223975 4300 4700 -4700 -400 4775 
5/21/2012 224375 6400 3200 -3200 3200 4685 
5/18/2012 221175 5600 1875 -1875 3725 4267.5 
5/17/2012 217450 5925 3825 -3825 2100 3930 
5/16/2012 215350 2800 3800 -3800 -1000 3597.5 
5/15/2012 216350 3825 5775 -5775 -1950 3502.5 
5/14/2012 218300 3725 6700 -6700 -2975 3320 
5/11/2012 221275 5875 4450 -4450 1425 3245 
5/10/2012 219850 3450 4525 -4525 -1075 2782.5 
5/9/2012 220925 5850 13375 -13375 -7525 2680 
5/8/2012 228450 3400 5575 -5575 -2175 2337.5 



5/7/2012 230625 2225 6800 -6800 0 2042.5 
5/4/2012 230625 2225 6800 -6800 -4575 1887.5 
5/3/2012 235200 2600 6350 -6350 -3750 1797.5 
5/2/2012 238950 1850 4450 -4450 -2600 2045 
5/1/2012 241550 2000 8800 -8800 -6800 2207.5 

4/30/2012 248350 2975 6450 -6450 -3475 2205 
4/27/2012 251825 1250 4775 -4775 -3525 1957.5 
4/26/2012 255350 2425 3475 -3475 -1050 1882.5 
4/25/2012 256400 2425 2900 -2900 -475 1800 
4/24/2012 256875 450 2425 -2425 -1975 1820 
4/23/2012 258850 675 2975 -2975 -2300 2295 
4/20/2012 261150 1325 2875 -2875 -1550 2877.5 
4/19/2012 262700 5075 3525 -3525 1550 3395 
4/18/2012. 261150 3475 3400 -3400 75 3537.5 
4/17/2012. 261075 1975 2600 -2600 -625 3457.5 
4/16/2012 261700 500 3200 -3200 -2700 3945 
4/13/2012. 264400 500 2175 -2175 -1675 4165 
4/12/2012. 266075 1600 2675 -2675 -1075 4315 
4/11/2.012 267150 2625 3875 -3875 -1250 4340 
4/10/2012 268400 5200 1575 -1575 3625 4147.5 
4/9/2012 264775 6500 1400 -1400 0 4130 
4/6/2012 264775 6500 1400 -1400 0 3592.5 
4/5/2012. 264775 6500 1400 -1400 5100 3120 
4/4/2012 259675 2675 3650 -3650 -975 2495 
4/3/2012 260650 6850 3750 -3750 3100 2287.5 
4/2/2012 257550 2700 1425 -1425 1275 1682.5 

3/30/2012 256275 2000 1350 -1350 650 1500 
3/29/2012 255625 1850 2375 -2375 -525 1302.5 
3/28/2012 256150 700 2125 -2125 -1425 1155 
3/27/2012 257575 5025 1450 -1450 3575 1175 
3/26/2012 254000 1125 2300 -2300 -1175 802.5 
3/23/2012 255175 1775 2050 -2050 -275 775 
3/22/2012 255450 2.50 3125 -3125 -2875 647 .5 
3/21/2012 258325 600 3100 -3100 -2500 867.5 
3/20/2012 260825 800 2550 -2550 -1750 807.5 
3/19/2012 262575 875 2125 -2125 -1250 830 
3/16/2012 2.63825 25 3950 -3950 -3925 742.5 
3/15/2012 267750 375 3250 -3250 -2875 740 
3/14/2012 270625 900 3275 ·3275 -2375 702.5 
3/13/2012 273000 1300 2225 -2225 -925 627.s 
3/12/2012 273925 850 2950 -2950 -2100 700 
3/9/2012. 276025 500 4500 -4500 -4000 615 
3/8/2012 280025 2450 3325 -3325 -875 567.5 
3/7/2012 280900 0 2675 -2675 -2675 340 
3/6/2012 283575 1025 3275 -3275 -2250 415 
3/5/2012 285825 0 3175 -3175 -3175 527.5 
3/2/2012 289000 0 3250 -3250 -3250 782.5 
3/1/2012 292250 0 4175 ·4175 -4175 782.5 

2/29/2012 296425 150 2575 -2575 -2425 832.5 



2/28/2012 298850 2025 3650 -3650 -1625 982 .5 
2/27/2012 300475 0 3025 -3025 -3025 1030 
2/24/2012 303500 25 1400 -1400 -1375 1280 
2/23/2012 304875 175 1025 -1025 -850 1332.5 
2/22/2012 305725 750 450 -450 300 1315 
2/21/2012 305425 2150 2600 -2600 -450 1240 
2/20/2012 305875 2550 3050 -3050 -500 1045 
2/17/2012 306375 0 4750 -4750 -4750 790 
2/16/2012 311125 500 2425 -2425 -1925 817 .5 
2/15/2012 313050 1650 2400 -2400 -750 782 .5 
2/14/2012 313800 2500 2200 -2200 300 617.5 
2/13/2012 313500 2500 1750 -1750 750 380 
2/10/2012 312750 550 1400 -1400 -850 130 

2/9/2012 313600 0 2750 -2750 -2750 175 
2/8/2012 316350 0 3650 -3650 -3650 175 
2/7 /2012 320000 200 3350 -3350 -3150 210 
2/6/2012 323150 0 2950 -2950 -2950 197.5 
2/3/2012 326100 275 2850 -2850 -2575 197.5 
2/2/2012 328675 150 775 -775 -625 170 
2/1/2012 329300 0 1525 -1525 -1525 155 

1/31/2012 330825 125 2425 -2425 -2300 175 
1/30/2012 333125 0 2300 -2300 -2300 237.5 
1/27/2012 335425 1000 3450 -3450 -2450 237.5 
1/26/2012 337875 0 1875 -1875 -1875 182.5 
1/25/2012 339750 350 2850 -2850 -2500 182.5 
1/24/2012 342250 75 3600 -3600 -3525 197.5 
1/23/2012 345775 0 2975 -2975 -2975 190 
1/20/2012 348750 0 2450 -2450 -2450 250 
1/19/2012 351200 0 1300 -1300 -1300 362.5 
1/18/2012 352500 200 1125 -1125 -925 412 .5 
1/17/2012 353425 750 1900 -1900 -1150 392.5 
1/16/2012 354575 a 2250 -2250 -2250 480 
1/13/2012 356825 450 1875 -1875 -1425 622.5 
1/12/2012 358250 0 6000 -6000 -6000 720 
1/11/2012 364250 500 1625 -1625 -1125 767 .5 
1/10/2012 365375 0 1525 -1525 -1525 742.5 
1/9/2012 366900 600 1825 -1825 -1225 930 
1/6/2012 368125 1125 1400 -1400 -275 1057.5 
1/5/2012 368400 500 1250 -1250 -750 1132.5 
1/4/2012 369150 0 2425 -2425 -2425 1175 
1/3/2012 371575 1625 950 -950 675 1252.5 
1/2/2012 370900 1425 925 -925 a 1125 

12/30/2011 370900 1425 925 -925 sao 1212.5 
12/29/2011 370400 475 1700 -1700 -1225 1262.5 
12/28/2011 371625 250 925 -925 -675 1390 
12/27/2011 372300 1875 1525 -1525 0 1415 
12/26/2011 372300 1875 1525 -1525 a 1230 
12/23/2011 372300 1875 1525 -1525 350 1070 
12/22/2011 371950 925 275 -275 650 957.5 



12/21/2011 371300 775 325 -325 450 915 
12/20/2011 370850 350 3450 -3450 -3100 952.5 
12/19/2011 373950 2300 9600 -9600 -7300 1067.5 
12/16/2011 381250 1925 2750 -2750 -825 990 
12/15/2011 382075 1750 1825 -1825 -75 1020 
12/14/2011 382150 500 1375 -1375 -875 930 

12/13/2011 383025 25 2575 -2575 -2550 925 
12/12/2011 385575 275 775 -775 -500 932.5 

12/9/2011 386075 750 2075 -2075 -1325 1025 
12/8/2011 387400 500 2550 -2550 -2050 1085 
12/7/2011 389450 1150 1800 -1800 -650 1065 
12/6/2011 390100 1500 900 -900 600 1130 
12/5/2011 389500 1525 175 -175 1350 1202.5 
12/2/2011 388150 2225 775 -775 1450 1152.5 
12/1/2011 386700 850 775 -775 75 952.5 

11/30/2011 386625 450 4350 -4350 -3900 930 
11/29/2011 390525 100 2350 -2350 -2250 990 
11/28/2011 392775 1200 3150 -3150 -1950 980 
11/25/2011 394725 1350 2600 -2600 -1250 917.5 
11/24/2011 395975 300 1850 -1850 -1550 782.5 
11/23/2011 397525 1800 1350 -1350 450 822 .5 
11/22/2011 397075 2225 1125 -1125 1100 707.5 
11/21/2011 395975 1025 3300 -3300 -2275 485 
11/18/2011 398250 225 1600 -1600 -1375 427.5 
11/17/2011 399625 625 1925 -1925 -1300 405 
11/16/2011 400925 1050 3425 -3425 -2375 472 .5 
11/15/2011 403300 0 2100 -2100 -2100 367.5 
11/14/2011 405400 575 2875 -2875 -2300 415 
11/11/2011 407700 0 2325 -2325 -2325 600 
11/10/2011 410025 700 2825 -2825 -2125 1022.5 
11/9/2011 412150 650 825 -825 -175 952 .5 
11/8/2011 412325 0 3000 -3000 -3000 967.5 
11/7/2011 415325 450 2975 -2975 -2525 1042.5 
11/4/2011 417850 0 4275 -4275 -4275 997.5 
11/3/2011 422125 1300 2450 -2450 -1150 1017.5 
11/2/2011 423275 0 1475 -1475 -1475 947.5 
11/1/2011 424750 475 5100 -5100 -4625 1385 

10/31/2011 429375 2425 5425 -5425 -3000 1872.5 
10/28/2011 432375 4225 6525 -6525 -2300 2157.5 
10/27/2011 434675 0 2750 -2750 -2750 1735 
10/26/2011 437425 800 2525 -2525 -1725 1735 
10/25/2011 439150 750 5875 -5875 -5125 1755 
10/24/2011 444275 0 3525 -3525 -3525 1722.5 
10/21/2011 447800 200 3250 -3250 -3050 1722.5 
10/20/2011 450850 600 1925 -1925 -1325 1820 
10/19/2011 452175 4375 4125 -4125 250 1760 
10/18/2011 451925 5350 5075 -5075 275 1482.5 
10/17/2011 451650 5275 3825 -3825 1450 1005 
10/14/2011 450200 0 2900 -2900 -2900 752.5 



10/13/2011 453100 0 3900 -3900 ·3900 1152.5 
10/12/2011 457000 1000 2525 -2525 ·1525 1707.5 
10/11/2011 458525 425 4425 -4425 -4000 1805 
10/10/2011 462525 0 4575 -4575 -4575 2245 

10/7/2011. 467100 1175 5800 -5800 -4625 2245 
10/6/2011 471725 0 3200 -3200 -3200 2147.5 
10/5/2011 474925 1600 1700 -1700 -100 2217.5 
10/4/2011 475025 575 SOO -500 75 2202.5 
10/3/2011 474950 2750 1500 -1500 1250 2200 
9/30/2011 473700 4000 1000 -1000 3000 2375 
9/29/2011 470700 5550 1525 -1525 4025 2030 
9/28/2011 466675 1975 2700 -2700 -725 1500 
9/27/2011 467400 4825 1000 -1000 3825 1415 
9/26/2011 463575 0 975 ·975 -975 1097.5 
9/23/2011 464550 200 1725 -1725 -1525 1097.5 
9/22/2011 466075 700 1575 -1575 -875 1077.5 
9/21/2011 466950 1450 1425 -1425 25 1030 
9/20/2011 466925 550 2750 -2750 -2200 900 
9/19/2011 469125 4500 1400 -1400 3100 860 
9/16/2011 466025 550 675 -675 -125 435 
9/15/2011 466150 250 875 -875 -625 555 
9/14/2011 466775 1125 350 -350 775 740 
9/13/2011 466000 1650 775 -775 875 805 
9/12/2011 465125 0 100 -100 -100 837.5 

9/9/2011 465225 0 50 -50 -50 1042.5 
9/8/2011 465275 225 200 -200 25 1247.5 
9/7/2011 465250 150 275 -275 -125 1250 
9/6/2011 465375 150 375 -375 -225 1235 
9/5/2011 465600 250 725 -725 -475 1220 
9/2/2011 466075 1750 300 -300 1450 1517.5 
9/1/2011 464625 2100 1300 -1300 800 1437.5 

8/31/2011 463825 1775 2325 -2325 -550 1252.5 
8/30/2011 464375 1975 2525 -2525 -550 1117.5 
8/29/2011 464925 2050 425 -425 0 1437.5 
8/26/2011 464925 2050 425 -425 1625 1232.5 
8/25/2011 463300 250 725 -725 -475 1032.5 
8/24/2011 463775 0 1250 -1250 -1250 1055 
8/23/2011 465025 0 1275 -1275 -1275 1105 
8/22/2011 466300 3225 400 -400 2825 1132.5 
8/19/2011 463475 950 450 -450 500 877.5 
8/18/2011 462975 250 1900 -1900 -1650 835 
8/17/2011 464625 425 1075 -1075 -650 850 
8/16/2011 465275 5175 500 -500 4675 945 
8/15/2011 460600 0 1175 -1175 -1175 555 
8/12/2011 461775 50 1425 ·1425 -1375 665 
8/11/2011 463150 475 1350 ·1350 -875 662.5 
8/10/2011 464025 500 1175 -1175 ·675 690 

8/9/2011 464700 275 875 -875 -600 897.5 
8/8/2011 465300 675 500 -500 175 920 



8/5/2011 465125 525 725 -725 -200 1007.5 
8/4/2011 465325 400 925 -925 -525 1045 
8/3/2011 465850 1375 1150 -1150 225 1755 
8/2/2011 465625 1275 1675 -1675 -400 1710 
8/1/2011 466025 1100 1625 -1625 -525 2205 

7/29/2011 466550 25 1825 -1825 -1800 2262.5 
7/28/2011 468350 750 2200 -2200 -1450 2340 
7/27/2011 469800 2575 1875 -1875 700 2370 
7/26/2011 469100 500 2600 -2600 -2100 2227.5 
7/25/2011 471200 1550 2675 -2675 -1125 2305 
7/22/2011 472325 900 2625 -2625 -1725 2195 
7/21/2011 474050 7500 1150 -1150 6350 2140 
7/20/2011 467700 925 625 -625 300 1552.5 
7/19/2011 467400 6225 1775 -1775 4450 1472.5 
7/18/2011 462950 1675 750 -750 925 885 
7/15/2011 462025 800 800 -800 0 852.5 
7/14/2011 462025 1050 1000 -1000 50 855 
7/13/2011 461975 1150 800 -800 350 752.5 
7/12/2011 461625 1275 1275 -1275 0 765 
7/11/2011 461625 450 675 -675 -225 697 .5 

7/8/2011 461850 350 450 -450 -100 740 
7/7/2011 461950 1625 950 -950 675 910 
7/6/2011 461275 125 1350 -1350 -1225 855 
7/5/2011 462500 350 575 -575 -225 1107.5 
7/4/2011 462725 1350 2075 -2075 -725 1325 
7/1/2011 463450 825 2625 -2625 -1800 1447.5 

6/30/2011 465250 25 1800 -1800 -1775 1472.5 
6/29/2011 467025 1275 2625 -2625 -1350 1570 
6/28/2011 468375 600 2750 -2750 -2150 1557.5 
6/27/2011 470525 875 4050 -4050 -3175 1555 
6/24/2011 473700 2050 2375 -2375 -325 1502.5 
6/23/2011 474025 1075 1575 -1575 -500 1432.5 
6/22/2011 474525 2650 950 -950 1700 1515 
6/21/2011 472825 2525 1550 -1550 975 1372.5 
6/20/2011 471850 2575 1550 -1550 1025 1330 
6/17/2011 470825 1075 2400 -2400 -1325 1370 
6/16/2011 472150 1000 1475 -1475 -475 1387.5 
6/15/2011 472625 1150 2200 -2200 -1050 1582.5 
6/14/2011 473675 575 2650 -2650 -2075 1925 
6/13/2011 475750 350 2525 -2525 -2175 1987.5 
6/10/2011 477925 1350 1275 -1275 75 2187.5 

6/9/2011 477850 1900 1200 -1200 700 2287.5 
6/8/2011 477150 1225 825 -825 400 2100 
6/7/2011 476750 2100 1050 -1050 1050 2112.5 
6/6/2011 475700 2975 750 -750 2225 2140 
6/3/2011 473475 1250 1275 -1275 -25 2152.5 
6/2/2011 473500 2950 300 -300 2650 2085 
6/1/2011 470850 4575 1500 -1500 3075 1870 

5/31/2011 467775 1200 2900 -2900 -1700 1570 



5/30/2011 469475 2350 1100 -1100 0 1612.5 
5/27/2011 469475 2350 1100 -1100 1250 1472.5 
5/26/2011 468225 25 1175 -1175 -1150 1452.5 
5/25/2011 469375 1350 1225 -1225 125 1557.5 
5/24/2011 469250 2375 1300 -1300 1075 1562.5 
5/23/2011 468175 3100 1175 -1175 1925 1457.5 
5/20/2011 466250 575 1350 -1350 -775 1437.5 
5/19/2011 467025 800 1575 -1575 -775 1537.5 
5/18/2011 467800 1575 1350 -1350 225 2030 
5/17/2011 467575 1625 1125 -1125 500 2302.5 
5/16/2011 467075 950 2400 -2400 -1450 2285 
5/13/2011 468525 2150 1350 -1350 800 2375 
5/12/2011 467725 1075 1700 -1700 -625 2345 
5/11/2011 468350 1400 1375 -1375 25 2422.5 
5/10/2011 468325 1325 1600 -1600 -275 2862.5 

5/9/2011 468600 2900 1475 -1475 1425 3215 
5/6/2011 467175 1575 1850 -1850 -275 3290 
5/5/2011 467450 5725 2200 -2200 3525 3497.5 
5/4/2011 463925 4300 4175 -4175 125 3290 
5/3/2011 463800 1450 1300 -1300 150 3157.5 
5/2/2011 463650 1850 1700 -1700 0 3160 

4/29/2011 463650 1850 1700 -1700 0 3315 
4/28/2011 463650 1850 1700 -1700 150 3180 
4/27/2011 463500 5800 2400 -2400 3400 3187.5 
4/26/2011 460100 4850 1025 -1025 3825 3040 
4/25/2011 456275 3650 1075 -1075 0 2735 
4/22/2011 456275 3650 1075 -1075 0 2637.5 
4/21/2011 456275 3650 1075 -1075 2575 2547.5 
4/20/2011 453700 2975 1225 -1225 1750 2467.5 
4/19/2011 451950 1475 1300 -1300 175 2170 
4/18/2011 451775 3400 2050 -2050 1350 2622.5 
4/15/2011 450425 500 875 -875 -375 2337.5 
4/14/2011 450800 1925 1050 -1050 875 2347.5 
4/13/2011 449925 4325 1100 -1100 3225 2275 
4/12/2011 446700 1800 800 -800 1000 2015 
4/11/2011 445700 2675 1150 -1150 1525 2002.5 
4/8/2011 444175 2750 950 -950 1800 1892.5 
4/7/2011 442375 2850 1350 -1350 1500 2207.5 
4/6/2011 440875 0 1450 -1450 -1450 2047.5 
4/5/2011 442325 6000 1575 -1575 4425 2097.5 
4/4/2011 437900 550 1500 -1500 -950 1955 
4/1/2011 438850 600 1600 -1600 -1000 2122.5 

3/31/2011 439850 1200 1075 -1075 125 2312.5 
3/30/2011 439725 1725 1500 -1500 225 2487.5 
3/29/2011 439500 1675 2075 -2075 -400 2515 
3/28/2011 439900 1575 950 -950 625 2487.5 
3/25/2011 439275 5900 1250 -1250 4650 2500 
3/24/2011 434625 1250 775 -775 475 2047.5 
3/23/2011 434150 500 700 -700 -200 1960 



3/22/2011 434350 4575 725 -725 3850 1910 
3/21/2011 430500 2225 1375 -1375 850 1552.5 
3/18/2011 429650 2500 1650 -1650 850 1595 
3/17/2011 428800 2950 1125 -1125 1825 1582.5 
3/16/2011 426975 2000 975 -975 1025 1485 
3/15/2011 425950 1400 1450 -1450 -SO 1697.5 
3/14/2011 426000 1700 1575 -1575 125 1557.5 
3/11/2011 425875 1375 975 -975 400 1897.5 
3/10/2011 425475 375 625 -625 -250 2345 

3/9/2011 425725 0 775 -775 -775 2510 
3/8/2011 426500 1000 1650 -1650 -650 2560 
3/7/2011 427150 2650 800 -800 1850 2560 
3/4/2011 425300 2375 1125 -1125 1250 2717.5 
3/3/2011 424050 1975 1475 -1475 500 2657.5 
3/2/2011 423550 4125 850 -850 3275 2705 
3/1/2011 420275 0 725 -725 -725 2705 

2/28/2011 421000 5100 925 -925 4175 2860 
2/25/2011 416825 5850 1700 -1700 4150 2980 
2/24/2011 412675 2025 1050 -1050 975 2515 
2/23/2011 411700 500 S50 -550 -50 2472.5 
2/22/2011 411750 1000 725 -725 275 2957.5 
2/21/2011 411475 4225 675 -675 3550 2912.5 
2/18/2011 407925 1775 1050 -1050 725 2515 
2/17/2011 407200 2450 1050 -1050 1400 2432.5 
2/16/2011 405800 4125 750 -750 3375 2317.5 
2/15/2011 402425 1550 900 -900 650 1975 
2/14/2011 401775 6300 1250 -1250 5050 1987.5 
2/11/2011 396725 1200 1425 -1425 -225 1800 
2/10/2011 396950 1600 1050 -1050 550 1985 
2/9/2011 396400 5350 975 -975 4375 2215 
2/8/2011 392025 550 2050 -2050 -1500 2390 
2/7/2011 393525 250 875 -875 -625 3230 
2/4/2011 394150 950 1275 -1275 -325 3362.5 
2/3/2011 394475 1300 600 -600 700 3507.5 
2/2/2011 393775 700 850 -850 -150 3412.5 
2/1/2011 393925 1675 1775 -1775 -100 3757.5 

1/31/2011 394025 4425 8475 -8475 -4050 3590 
1/28/2011 398075 3050 2250 -2250 800 3527.5 
1/27/2011 397275 3900 1325 -1325 2575 3222.5 
1/26/2011 394700 7100 1475 -1475 5625 2832.5 
1/25/2011 389075 8950 1375 -1375 7575 2132.5 
1/24/2011 381500 1575 1375 -1375 200 1442.5 
1/21/2011 381300 2400 1625 -1625 775 1285 
1/20/2011 380525 350 1575 -1575 -1225 1130 
1/19/2011 381750 4150 325 -325 3825 1157.5 
1/18/2011 377925 0 1075 -1075 -1075 927.5 
1/17/2011 379000 3800 1025 -1025 2775 940 
1/14/2011 376225 0 1125 -1125 -1125 720 
1/13/2011 377350 0 825 -825 -825 880 



1/12/2011 378175 100 1575 -1575 -1475 1490 
1/11/2011 379650 2050 700 -700 1350 1520 
1/10/2011 378300 0 1225 -1225 -1225 1652.5 
1/7/2011 379525 850 725 -725 125 1990 
1/6/2011 379400 625 475 -475 150 2242.5 
1/5/2011 379250 1850 275 -275 1575 2572.5 
1/4/2011 377675 125 0 0 125 2582.5 
1/3/2011 377550 1600 50 -so 0 2695 

12/31/2010 377550 1600 50 -so 1550 2757.5 
12/30/2010 376000 6100 1050 -1050 5050 2685 
12/29/2010 370950 400 175 -175 225 2417.5 
12/28/2010 370725 3375 375 -375 0 3160 
12/27/2010 370725 3375 375 -375 0 2955 
12/24/2010 370725 3375 375 -375 3000 2957.5 
12/23/2010 367725 3925 150 -150 3775 2652.5 
12/22/2010 363950 1950 725 -725 1225 2335 
12/21/2010 362725 1250 1100 -1100 150 2232.5 
12/20/2010 362575 2225 1050 -1050 1175 2107.5 
12/17/2010 361400 875 275 -275 600 1987.5 
12/16/2010 360800 3425 575 -575 2850 2157.5 
12/15/2010 357950 7825 775 -775 7050 1815 
12/14/2010 350900 1325 875 -875 450 1042.5 
12/13/2010 350450 3400 1575 -1575 1825 910 
12/10/2010 348625 325 1150 -1150 -825 570 

12/9/2010 349450 750 1550 -1550 -800 637.5 
12/8/2010 350250 925 2050 -2050 -1125 597.5 
12/7/2010 351375 0 1000 -1000 -1000 505 
12/6/2010 352375 1025 2275 -2275 -1250 540 
12/3/2010 353625 2575 1375 -1375 1200 577.5 
12/2/2010 352425 0 2425 -2425 -2425 370 
12/1/2010 354850 100 1000 -1000 -900 370 

11/30/2010 355750 0 800 -800 -800 365 
11/29/2010 356550 0 450 -450 -450 365 
11/26/2010 357000 1000 550 -550 450 377.5 
11/25/2010 356550 350 925 -925 -575 370 
11/24/2010 357125 0 925 -925 -925 382.5 
11/23/2010 358050 350 1300 -1300 -950 385 
11/22/2010 359000 1400 2225 -2225 -825 405 
11/19/2010 359825 500 1275 -1275 -775 265 
11/18/2010 360600 0 525 -525 -525 265 
11/17/2010 361125 50 900 -900 -850 437.5 
11/16/2010 361975 0 725 -725 -725 432.5 
11/15/2010 362700 125 200 -200 -75 462.5 
11/12/2010 362775 925 1100 -1100 -175 475 
11/11/2010 362950 475 1475 -1475 ·1000 557.5 
11/10/2010 363950 25 950 -950 -925 542.5 
11/9/2010 364875 550 875 -875 -325 785 
11/8/2010 365200 0 1150 -1150 -1150 730 
11/5/2010 366350 500 1475 -1475 ·975 800 



11/4/2010 367325 1725 475 -475 1250 750 
11/3/2010 366075 0 875 -875 -875 582.5 
11/2/2010 366950 300 925 -925 -625 717.5 
11/1/2010 367575 250 1175 -1175 -925 695 

10/29/2010 368500 1750 1275 -1275 475 700 
10/28/2010 368025 325 900 -900 -575 565 
10/27/2010 368600 2450 1325 -1325 1125 655 
10/26/2010 367475 0 900 -900 -900 465 
10/25/2010 368375 700 1150 -1150 -450 465 
10/22/2010 368825 0 1175 -1175 -1175 545 
10/21/2010 370000 50 800 -800 -750 545 
10/20/2010 370750 1350 550 -550 800 635 
10/19/2010 369950 75 575 -575 -500 640 
10/18/2010 370450 300 875 -875 -575 727.5 
10/15/2010 371025 400 875 -875 -475 937.5 
10/14/2010 371500 1225 1000 -1000 225 1027.5 
10/13/2010 371275 550 1025 -1025 -475 995 
10/12/2010 371750 0 725 -725 -725 1095 
10/11/2010 372475 1500 1025 -1025 475 1115 

10/8/2010 372000 0 1450 -1450 -1450 965 
10/7/2010 373450 950 1625 -1625 -675 1165 
10/6/2010 374125 1400 1375 -1375 25 1100 
10/5/2010 374100 950 1300 -1300 -350 1477.5 
10/4/2010 374450 2400 1750 -1750 650 1382.5 
10/1/2010 373800 1300 1650 -1650 -350 1202.5 
9/30/2010 374150 900 1850 -1850 -950 1072.5 
9/29/2010 375100 1550 1725 -1725 -175 982.5 
9/28/2010 375275 200 3050 -3050 -2850 1267.5 
9/27/2010 378125 0 2100 -2100 -2100 1340 
9/24/2010 380225 2000 1900 -1900 100 1375 
9/23/2010 380125 300 2275 -2275 -1975 1175 
9/22/2010 382100 5175 3100 -3100 2075 1220 
9/21/2010 380025 0 2475 -2475 -2475 702 .5 
9/20/2010 382500 600 2300 -2300 -1700 702.5 
9/17/2010 384200 0 2950 -2950 -2950 732 .5 
9/16/2010 387150 0 2350 -2350 -2350 732.5 
9/15/2010 389500 4400 5425 -5425 -1025 1020 
9/14/2010 390525 925 850 -850 75 767.5 
9/13/2010 390450 350 1300 -1300 -950 675 
9/10/2010 391400 0 1975 -1975 -1975 657.5 
9/9/2010 393375 750 1875 -1875 -1125 675 
9/8/2010 394500 0 975 -975 -975 600 
9/7/2010 395475 0 1400 -1400 -1400 600 
9/6/2010 396875 900 1700 -1700 -800 852.5 
9/3/2010 397675 0 1800 -1800 -1800 975 
9/2/2010 399475 2875 2175 -2175 700 977.5 
9/1/2010 398775 1875 1625 -1625 250 915 

8/31/2010 398525 0 1575 -1575 -1575 727 .5 
8/30/2010 400100 175 1325 -1325 0 727.5 



8/27/2010 400100 175 1325 -1325 -1150 710 
8/26/2010 401250 0 1175 -1175 -1175 812 .5 

8/25/2010 402425 0 1400 -1400 -1400 1175 
8/24/2010 403825 2525 900 -900 1625 1175 
8/23/2010 402200 2125 1650 -1650 475 957.5 
8/20/2010 401725 25 1825 -1825 -1800 745 

8/19/2010 403525 2250 2025 -2025 225 922.5 
8/18/2010 403300 0 1725 -1725 -1725 847.5 
8/17/2010 405025 0 1675 -1675 -1675 1030 
8/16/2010 406700 0 1850 -1850 -1850 1255 
8/13/2010 408550 1200 1725 -1725 -525 1397.5 
8/12/2010 409075 3625 875 -875 2750 1777.5 
8/11/2010 406325 0 2050 -2050 -2050 1695 
8/10/2010 408375 350 2450 -2450 -2100 1705 

8/9/2010 410475 0 2150 -2150 -2150 1752.5 
8/6/2010 412625 1800 2250 -2250 -450 1835 
8/5/2010 413075 1500 2375 -2375 -875 2130 
8/4/2010 413950 1825 1950 -1950 -125 2072.5 
8/3/2010 414075 2250 1250 -1250 1000 1947.5 
8/2/2010 413075 1425 1850 -1850 -425 1732.5 

7/30/2010 413500 5000 3025 -3025 1975 1590 

7/29/2010 411525 2800 2700 -2700 100 1207.5 

7/28/2010 411425 100 2475 -2475 -2375 1075 

7/27/2010 413800 825 3300 -3300 -2475 1065 

7/26/2010 416275 825 4200 -4200 -3375 982.5 

7/23/2010 419650 4750 1625 -1625 3125 1035 

7/22/2010 416525 925 2025 -2025 -1100 710 

7/21/2010 417625 575 2550 -2550 -1975 686.1111 

7/20/2010 419600 100 3350 -3350 -3250 700 

7/19/2010 422850 0 3575 -3575 -3575 785.7143 

7/16/2010 426425 1175 2475 -2475 -1300 916.6667 

7/15/2010 427725 1475 2250 -2250 -775 865 

7/14/2010 428500 0 4050 -4050 -4050 712.5 

7/13/2010 432550 0 2700 -2700 -2700 950 

7/12/2010 435250 1350 3000 -3000 -1650 1425 

7/9/2010 436900 1500 3600 -3600 0 1500 
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10 10 NLSAH Index COMXCOPR Comdty 10 
LME Cu Sto LME Cu Sto LME Cu Stocks (Days 0 LME AI StOI COMEX Cu COMEX Ne COMEX Stock Net Char 
#NAME? #NAME? #NAME? #NAME? #NAME7 #NAME? #NAME? #NAME? 

-1355 147.5 4.3 4818725 35.8 51848 -237 -295.2 
-1485 57.5 4.3 4809525 35.7 52085 -452 -307.9 

-1487.5 317.5 4.3 4805775 35.7 52537 0 -287.1 
-1445 350 4.3 4812625 35.8 52537 -411 -297.7 

-1392.5 717.5 4.3 4822650 35.8 52948 -387 -282 .3 
-1412.5 770 4.4 4833925 35.9 53335 -400 -288.9 
-1337.5 1102.5 4.3 4844725 36.0 53735 -126 -292 .9 
-1337.5 1145 4.3 4839150 36.0 53861 -148 -328.5 
-1297.5 1370 4.3 4849975 36.0 54009 -386 -354.5 

-1370 1800 4.3 4851700 36.1 54395 -405 -349.3 
-1362 .5 2330 4.3 4861375 36.1 54800 -364 -306.5 

-1300 2285 4.3 4847075 36.0 55164 -244 -314.4 
-1592.5 1915 4.2 4858075 36.1 55408 -106 -337.1 

-1595 2080 4.3 4860575 36.1 55514 -257 -335 .5 
-1705 1825 4.2 4849600 36.0 55771 -453 -329.9 

-1762.5 1857.5 4.2 4847550 36.0 56224 -440 -284.6 
-1885 1440 4.2 4860925 36.1 56664 -482 -308.8 

-1887.5 1632.5 4.1 4835125 35.9 57146 -408 -286.2 
-1757.5 1375 4.1 4848625 36.0 57554 -334 -272.3 

-1690 1215 4.0 4860200 36.1 57888 23 -280.9 
-1862.5 617.5 3.9 4864200 36.2 57865 -443 -283.2 

-1975 522.5 3.9 4875375 36.2 58308 -471 -280.8 
-1837.5 550 3.9 4904125 36.5 58779 -90 -269 

-1875 690 3.9 4917200 36.5 58869 -201 -294.9 
-2137.5 650 3.9 4917200 36.5 59070 o -309.8 

-2250 970 3.9 4917200 36.5 59070 -682 -402.3 
-2230 1322.5 3.9 4918925 36.6 59752 -256 -439.3 

-2447.5 1175 3.8 4929350 36.6 60008 -269 -499.7 
-2827.5 945 3.8 4937600 36.7 60277 -420 -566.2 
-3302.5 475 3.8 4945325 36.8 60697 o -626.4 
-3652.5 222.5 3.8 4943900 36.7 60697 -419 -745.7 

-3890 422 .5 3.8 4956325 36.8 61116 -353 -778.8 
-4065 477.5 3.8 4952975 36.8 61469 -349 -819.4 

-5222.5 -447.5 3.8 4958000 36.9 61818 -350 -869.6 
-5310 -625 3.8 4964850 36.9 62168 -925 -945.4 
-5670 -945 3.7 4975175 37.0 63093 -1052 -934.5 

-6162.5 -1775 3.7 4982900 37.0 64145 -860 -922.7 
-6415 -2360 3.6 4976500 37.0 65005 -934 -917.2 
-6480 -2520 3.7 4984650 37.1 65939 -1022 -911.2 

-6782.5 -3005 3.7 4949900 36.8 66961 -1193 -904.3 
-6757.5 -3055 3.7 4951125 36.8 68154 -750 -801.7 

-6790 -3550 3.7 4946825 36.8 68904 -759 -756.7 
-6685 -3547.5 3.7 4959425 36.9 69663 -851 -773.2 

-5637.5 -2842.5 3.9 4980300 37.0 70514 -1108 -748.7 
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-5322.5 -2822.5 3.9 4990075 37.1 71622 -816 -722.1 1( 

-4940 -3052 .5 3.9 4990075 37.1 72438 -934 -686 
-4547.5 -2750 4.0 5004200 37.2 73372 -805 -691.3 

-4265 -2220 4.0 5015500 37.3 74177 -874 -710 
-4160 -1952.5 4.1 5014500 37.3 75051 -953 -682.3 
-3540 -1335 4.2 5024900 37.3 76004 -167 -652.4 
-3215 -1257.5 4.3 5035625 37.4 76171 -300 -649.3 
-2955 -1072.5 4.3 5046350 37.5 76471 -924 -669.8 
-2875 -1075 4 .3 5055675 37.6 77395 -606 -615.7 

-2972.5 -1152.5 4.4 5046350 37 .5 78001 -842 -587.7 
-2887 .5 -592.5 4.4 5052700 37 .6 78843 -455 -542 .8 

-2730 -362.5 4.4 5058475 37.6 79298 -987 -523 .7 
-2582.5 -207.5 4.4 5062125 37.6 80285 -992 -425 

-2370 147.5 4.4 5071000 37.7 81277 -597 -379.9 
-2395 42.5 4.4 5079900 37.8 81874 -654 -393 
-2510 415 4.4 5045275 37.5 82528 -136 -388.6 

-2332.5 812.5 4.5 5052700 37.6 82664 -505 -385.9 
-2250 1045 4.5 5059875 37.6 83169 -383 -399.1 
-2220 1100 4.5 5050925 37.5 83552 -326 -456.6 
-2045 1082.5 4.5 5066625 37.7 83878 -393 -499.4 

-2032.5 1077.5 4.5 5059075 37.6 84271 -264 -550.7 
-2122.5 960 4.5 5059075 37.6 84535 o -542 .6 
-2187.5 932.5 4.5 5059075 37.6 84535 -541 -55l.7 

-2360 135 4.4 5064600 37.6 85076 -728 -508.4 
-2305 -17.5 4.4 5071100 37.7 85804 -610 -509.6 
-2185 -502.5 4.4 5076925 37.7 86414 -109 -451 
-2255 -755 4.3 5063350 37.6 86523 -637 -440.1 
-2515 -1212.5 4.3 5068575 37.7 87160 -958 -396.7 

-2602 .5 -1447.5 4.3 5072525 37 .7 88118 -754 -302.7 
-2717 .5 -1542.5 4.4 5078225 37.7 88872 -906 -227.3 

-2795 -1992.5 4.3 5083300 37.8 89778 -183 -138.1 
-2860 -2085 4.3 5089250 37.8 89961 -91 -119.8 
-3105 -2457.5 4.3 5083900 37.8 90052 -108 -117.1 
-3125 -2257.5 4.4 5088775 37.8 90160 -740 -101.7 

-3082.5 -2275 4.4 5081950 37.8 90900 -24 -29.8 
-3155 -2325 4.4 5068950 37.7 90924 o -63 .2 
-3260 -2517.5 4.5 5071950 37.7 90924 -203 -63 .2 
-3190 -2450 4 .5 5073350 37.7 91127 -18 -52 

-3282 .5 -2580 4 .6 5071675 37.7 91145 o -48.3 
-3212 .5 -2585 4.6 5079500 37.8 91145 -14 -41.4 

-3355 -2655 4.6 5087925 37.8 91159 o -26.4 
-3362.5 -2747.5 4.7 5090525 37.8 91159 -64 46.2 
-3052 .5 -2485 4.7 5098325 37.9 91223 46 50.4 
-2822.5 -2482.5 4.8 5088275 37.8 91177 -21 90.7 

-2600 -2185 4.8 5087975 37.8 91198 -358 113.5 
-2532.5 -2005 4.8 5096075 37.9 91556 o 131.5 

-2520 -1737.5 4.9 5101150 37 .9 91556 -91 131.5 
-2670 -1887.5 4.9 5103000 37.9 91647 19 134.4 
-2495 -1662.5 5.0 5107775 38.0 91628 69 168.8 



-2477 .5 -1495 5.1 5113425 38.0 91559 136 185.6 
-2332.5 -1302.5 5.1 5115775 38.0 91423 726 173.9 

-2205 -925 5.1 5115475 38.0 90697 -22 109.8 
-2205 -872.5 5.2 5118775 38.0 90719 449 123.4 

-2377.5 -1062.5 5.2 5124100 38.1 90270 207 129.2 
-2697.5 -1457.5 5.2 5125800 38.1 90063 -178 148.6 
-2772.5 -1727 .5 5.2 5117075 38.0 90241 o 192.2 
-2762.5 -1972 .5 5.2 5120650 38.1 90241 -62 179.7 
-2572.5 -1755 5.3 5117975 38.0 90303 363 171.4 
-2407.5 -1625 5.3 5121300 38.1 89940 237 119.4 

-2320 -1702.5 5.3 5114175 38.0 89703 19 64.3 
-2342.5 -1962.5 5.3 5064275 37.6 89684 85 3.3 
-2397.5 -2267.S 5.3 5027450 37.4 89599 114 -5.2 
-2602.5 -2427.5 5.3 5027475 37.4 89485 507 -56.6 

-2515 -2340 5.4 5031250 37.4 88978 401 -136.3 
-2435 ·2225 5.4 5019075 37.3 88577 258 -147.8 
-2460 -2262.5 5.5 5019525 37 .3 88319 -125 -191.7 

-2462.5 -2265 5.5 4989000 37 .1 88444 -145 -137.1 
-2422 .5 -2252.5 5.6 4992500 37.1 88589 -157 -123.8 

-2475 -2320 5.6 4996275 37.1 88746 -314 -87 .5 
-2435 -2260 5.6 4994425 37.1 89060 -591 -68.4 

-2382.5 -2145 5.6 4996475 37.1 89651 o -7.1 
-2377.5 -2140 5.7 4996650 37.1 89651 -400 -7.1 

-2220 -2037.5 5.7 5000150 37.2 90051 -290 35.1 
-2632.5 -2450 5.8 5003800 37.2 90341 286 128.7 

-2510 -2312.S 5.8 5007200 37.2 90055 -181 150.5 
-2302.5 -2112.5 5.9 5010750 37.2 90236 421 207 .3 
-2187.5 -1937 .5 5.9 5005050 37.2 89815 -12 165 .2 
-2082.5 -1720 5.9 5005225 37 .2 89827 206 175.4 
-2077 .5 -1665 6.0 5005150 37.2 89621 -123 163.8 
-2207.5 -1815 6.0 5006525 37.2 89744 22 176.1 
-2112.5 -1632.5 6.0 4967450 36.9 89722 o 173.9 

-1980 -1407.5 6.0 4970550 36.9 89722 22 173.9 
-1885 -1215 6.1 4973725 37.0 89700 646 171.7 
-1455 -737.5 6.2 4962650 36.9 89054 504 112.2 
-1385 -692.5 6.2 4966475 36.9 88550 387 80.8 
-1385 -540 6.2 4971075 36.9 88163 o 53.7 
-1355 -417.5 6.2 4975600 37.0 88163 90 53.7 

-1367.5 -355 6.2 4980625 37.0 88073 90 32.1 
-1270 -215 6.3 4983175 37.0 87983 o 17 
-1060 72.5 6.3 4978750 37 .0 87983 o 39.5 
-1310 -305 6.3 4970400 36.9 87983 o 40.3 

-2177.5 -1035 6.6 4970400 40.0 87983 o 40.3 
-2360 -1167.5 6.6 4969600 40.0 87983 51 29.5 

-2372.5 -1052.5 6.6 4971375 40.0 87932 190 25.1 
-2417.5 -1072.5 6.6 4950550 39.9 87742 116 -10.6 
-2522.5 -1327.5 6.6 4950550 39.9 87626 o -8.6 
-2447.5 -1377.5 6.6 4950550 39.9 87626 -126 -11.1 
-2502.5 -1545 6.6 4953025 39.9 87752 -61 1.5 



-2730 -1815 6.6 4953725 39.9 87813 225 9.1 

-2877.5 -1925 6.6 4922800 39.6 87588 8 -9.4 

-2622.5 -1555 6 .6 4873025 39.2 87580 o -1 

-1680 -690 6.8 4822725 38.8 87580 -108 0.9 
-1482 .5 -462.5 6 .8 4825475 38 .9 87688 7 36.4 
-1377.5 -447.5 6.8 4826275 38 .9 87681 -167 64.1 

-1675 -750 6.8 4811550 38.8 87848 136 110.5 
-1652.5 -720 6.8 4715700 38.0 87712 -25 125.7 

-1890 -865 6.8 4589050 37.0 87737 o 133 .2 
-1942.5 -857 .5 6.9 4546050 36.6 87737 15 133.2 
-1872 .5 -807.5 6.9 4549000 36.6 87722 40 131.7 
-1827.5 -697.5 6.9 4549800 36.6 87682 92 109.7 

-1850 -647 .5 6.9 4550075 36.6 87590 19 94.1 
-2162.5 -1010 6.9 4554975 36.7 87571 247 92.2 

-2245 -1292 .5 6.9 4557550 36.7 87324 284 33.9 
-2360 -1430 6.9 4560350 36.7 87040 297 -11.9 

-2267.5 -1277 .5 6.9 4563000 36.8 86743 288 -56 
-2242.5 -1262.5 7.0 4562675 36.7 86455 50 -111.4 

-2215 -1297.5 7 .0 4562675 36.7 86405 o -123.8 
-2187 .5 -1405 7.0 4565300 36.8 86405 o -172.5 

-2285 -1462.5 7 .0 4568375 36.8 86405 -180 -207 .7 

-2232..5 -1525 7.0 4554075 36.7 86585 -64 -200 
-2420 -1935 7.0 4557325 36.7 86649 o -222 .8 

-2387.5 -1960 7.1 4560275 36.7 86649 -336 -232 .9 
-2655 -2250 7.1 4561050 36.7 86985 -174 -228 .6 

-2707.5 -2235 7.1 4560975 36.7 87159 -144 -238.1 
-2512 .5 -2145 7 .2 4562600 36.7 87303 -266 -251.6 
-2812.5 -2397.5 7 .2 4530550 36.5 87569 -74 -234.8 
-3067.5 -2467.5 7.2 4533675 36.5 87643 -487 -204.2 
-3487.5 -2465 7.3 4536875 36 .5 88130 -352 -117.5 

-3480 -2527.5 7.3 4540925 36.6 88482 -103 ~51.8 

-3650 -2682.5 7.3 4543575 36.6 88585 -292 -7 .6 
-3937.5 -2895 7.4 4546475 36.6 88877 -101 21.3 
-3992.5 -2995 7.4 4545725 36.6 88978 -293 38.3 

-3890 -2872.5 7.5 4544850 36.6 89271 -269 76 
-3837.5 -2890 7.5 4546675 36.6 89540 -279 102 .9 
-4102.5 -2717.5 7.5 4548025 36.6 89819 -98 141.7 

-4100 -2227.5 7.6 4548025 36.6 89917 232 152 .5 
-3940 -1782.5 7.7 4551075 36.7 89685 380 135 .9 

-3577.5 -1842.5 7.7 4554450 36.7 89305 305 91 .4 
-3692.5 -1957 .5 7.8 4557000 36.7 89000 339 65 .7 
-3692.5 -1937 .5 7.8 4558850 36.7 88661 -3 54.3 
-3547.5 -1825 7.9 4561375 36.7 88664 69 63 .1 
-3652 .5 -1930 7.9 4564975 36.8 88595 84 54.7 
-3907.5 -2087.5 8.0 4569875 36 .8 88511 o 75.3 

-4035 -2275 8.0 4571625 36.8 88511 109 88.9 
-3792.5 -2310 8.0 4574350 36.8 88402 10 83.5 

-3335 -2330 8.0 4557400 36.7 88392 66 81.4 
-3102.5 -2350 8.0 4548575 36.6 88326 -65 81.1 



-2912.5 -1760 8.0 4551675 36.7 88391 48 104.4 
-2675 -967.5 8.1 4555700 36.7 88343 225 89.9 

-2692.5 -887.5 8.1 4558675 36.7 88118 85 72.8 
-2350 -105 8.2 4544725 36.6 88033 -15 74.8 
-1990 255 8.3 4548725 36.6 88048 290 113.1 

-1582.5 565 8.4 4551750 36.7 87758 136 100 
-1420 797.5 8.4 4556600 36.7 87622 55 107.2 

-1392.5 810 8.4 4558250 36.7 87567 -11 134.4 
-1617 .5 582 .5 8.4 4563750 36.8 87578 63 168 
-1607.5 767.5 8.4 4567325 36.8 87515 168 161.7 

-1575 455 8.3 4569075 36.8 87347 -97 142 .4 
-1510 -10 8.3 4573025 36.8 87444 54 152.1 
-1275 140 8.3 4578225 36.9 87390 105 155 .2 

-1252 .5 -155 8.2 4583800 36.9 87285 368 151.2 
-1165 -67.5 8.2 4588275 37.0 86917 159 133.9 

-997.5 80 8.3 4592625 37.0 86758 208 147 
-860 170 8.3 4592900 37.0 86550 327 128.7 
-745 155 8.3 4599350 37.0 86223 325 96.2 

-507.5 352.5 8.3 4579475 36.9 85898 o 63.7 
-440 -5 8.3 4581750 36.9 85898 -25 63 .7 

-402.5 152.5 8.3 4588400 37.0 85923 o 61.8 
-445 295 8.3 4595525 37.0 85923 85 44.2 

-642.5 162.5 8.3 4601225 37.1 85838 65 0.7 
-817.5 20 8.2 4608825 37.1 85773 195 -15.6 

-850 30 8.2 4604700 37.1 85578 290 -69.2 
-887.5 197.5 8.2 4609750 37.1 85288 25 -96.6 

-940 147.5 8.2 4614775 37.2 85263 2 -79.1 
-1037 .5 35 8.3 4618600 37.2 85261 o -32.1 
-1127.5 -70 8.3 4623900 37.2 85261 o 21.1 

-1095 260 8.3 4628125 37.3 85261 -44 21.1 
-1110 165 8.2 4632525 37.3 85305 -176 67.7 
-1170 -80 8.2 4632450 37.3 85481 -350 123.5 
-1045 -90 8.2 4642725 37.4 85831 -98 199 

-842.5 432.5 8.2 4649000 37.4 85929 -341 251.9 
-917 .5 315 8.2 4649000 37.4 86270 16 295.1 

-1017.5 15 8.2 4654275 37.5 86254 200 305.5 
-1080 -25 8.2 4646975 37.4 86054 472 303.5 

-1072.5 32.5 8.2 4654275 37.5 85582 532 272.2 
-1032.5 100 8.3 4662375 37.6 85050 o 225.5 
-1042.5 -165 8.2 4669850 37.6 85050 422 225.5 

-1070 -235 8.2 4565425 36.8 84628 382 187.5 
-972.5 -122 .5 8.2 4572250 36 .8 84246 405 149.3 

-980 -35 8.2 4579350 36.9 83841 431 108.8 
-1097.5 -542.5 8.2 4557675 36.7 83410 91 65.7 
-1142 .5 -477.5 8.2 4564225 36.8 83319 120 56.6 
-1182 .5 -520 8.2 4572575 36.8 83199 180 59.6 
-1267.5 -577.5 8.2 4580800 36.9 83019 159 73.2 
-1337.5 -440 8.2 4394825 35.4 82860 65 99.8 

-1510 -590 8.2 4404775 35.5 82795 o 119.9 



-1727.5 -720 8.2 4411175 35.5 82795 42 142.4 
-1917.5 -872 .5 8.3 4420175 35.6 82753 o 138.2 

-1940 -185 8.3 4429900 35.7 82753 o 153.7 
-1887.5 -177.5 8.3 4437475 35.7 82753 o 191.5 
-1897.5 307.5 8.3 4445600 35.8 82753 o 203.7 

-1810 452.5 8.3 4453250 35.9 82753 150 203.7 
-1707.5 632.5 8.3 4461425 35.9 82603 316 210.5 
-1587 .5 782.5 8.3 4369000 35.2 82287 425 196.9 

-1480 747.5 8.3 4376625 35.2 81862 266 167 .8 
-1347.S 957.5 8.4 4382225 35.3 81596 225 154 
-1147.5 1047.5 8.4 4392550 35.4 81371 o 130.8 

-930 1210 8.4 4400225 35.4 81371 155 123.3 
-910 642 .5 8.3 4407550 35.5 81216 378 112.6 

-982.5 490 8.3 4416425 35.6 80838 122 59.8 
-862.5 22 .5 8.2 4404225 35.5 80716 o 51.2 

-995 -142.5 8.2 4412175 35.5 80716 218 51.2 
-1177.5 -322.5 8.2 4410650 35.5 80498 180 39.3 
-1257.5 -505 8.2 4418550 35.6 80318 134 37.6 

-1440 -675 8.2 4424825 35.6 80184 128 42.5 
-1587.5 -890 8.2 4431325 35.7 80056 -7 45.6 

-1925 -1185 8.2 4440225 35.8 80063 -75 62.2 
-2117.5 -1207.5 8.2 4449175 35.8 80138 48 74.6 

-2180 -1325 8.2 4458800 35 .9 80090 -150 47.3 
-2140 -1032.5 8.2 4465125 36.0 80240 36 18.2 

-2237.5 -912.5 8.2 4475425 36.0 80204 o -0.4 
-2185 -737.5 8.2 4487600 36.1 80204 99 -0.4 

-2162.5 -690 8.2 4499650 36.2 80105 163 -25.7 
-2130 -560 8.3 4509950 36.3 79942 183 -42 

-2087.S -530 8.3 4523250 36.4 79759 159 -61.5 
-2077.5 -522.5 8.3 4533250 36.5 79600 159 -112 

-1925 -422.5 8.4 4544725 36.6 79441 49 -129 .1 
-1815 -382.5 8.4 4555550 36.7 79392 -225 -164.8 

-1777 .5 -262.5 8.4 4566675 36.8 79617 -441 -144.8 
-1765 -392.5 8.4 4579625 36.9 80058 -150 -104.4 
-1715 -385 8.4 4590300 37.0 80208 o -80.3 
-1635 -265 8.3 4602425 37.1 80208 -154 -80.3 

-1522.S -135 8.4 4612550 37.1 80362 o -64.9 
-1405 177.5 8.4 4621725 37 .2 80362 -12 -64 .9 
-1335 590 8.4 4631200 37.3 80374 -346 -63.7 
-1360 627.5 8.4 4636925 37.3 80720 -12 -29.1 

-1217.S 845 8.5 4645925 37.4 80732 -308 -27.9 
-1200 962.5 8.5 4653100 37.5 81040 -25 2.9 

-1197 .5 777.5 8.5 4660050 37.5 81065 -37 5.4 
-1237.5 750 8.5 4667850 37.6 81102 91 6.9 
-1262 .5 752.5 8.4 4673450 37.6 81011 o -9.2 

-1305 722.5 8.4 4680925 37 .7 81011 o -18 
-1312.5 647.5 8.4 4685100 37.7 81011 o -40.1 

-1440 305 8.3 4691450 37.8 81011 o -57.6 
-1425 20 8.3 4699300 37.8 81011 o -82.1 



-1247.5 240 8.3 4702825 37.9 81011 o -104 
-1377.5 95 8.3 4702825 37 .9 81011 o -106.2 
-1402.5 50 8 .3 4706100 37 .9 81011 o -108.4 

-1455 102.5 8.3 4706675 37.9 81011 -22 -114.9 
-1470 92.5 8.3 4707125 37.9 81033 -70 -125.9 
-1500 -42.5 8.3 4706425 37.9 81103 -88 -134.4 
-1530 -92.5 8.3 4708750 37.9 81191 -221 -127.7 
-1580 -42.5 8.3 4709825 37 .9 81412 -175 -124.9 

-1642.5 387 .5 8.3 4711875 37.9 81587 -245 -126.8 
-1925 377.5 8.3 4710550 37.9 81832 -219 -120 

-1942.5 342.5 8.3 4687925 37.8 82051 -22 -111.4 
-1872.5 487.5 8.3 4622825 37.2 82073 -22 -111.7 
-1907.5 407 .5 8.3 4590750 37.0 82095 -65 -104.4 
-1907.5 485 8.3 4592000 37.0 82160 -132 -97.9 

-2010 822.5 8.3 4594750 37.0 82292 -155 -75 .9 
-1952.5 1232.5 8.3 4596875 37.0 82447 -21 -52 .9 
-1912.5 1090 8.3 4600325 37.1 82468 -193 -55.1 

-1835 1117.S 8.3 4603350 37.1 82661 -194 -35.8 
-1722.5 1022.5 8.2 4606000 37.1 82855 -177 -38.1 
-1427.5 1185 8.2 4611375 37.1 83032 -133 -32.8 
-1427.5 1187.5 8.2 4612050 37.1 83165 -25 -53.5 
-1462.5 1322.5 8.2 4612050 37.1 83190 51 -51 

-1380 1285 8.2 4612050 37.1 83139 o -80A 

-1315 1357.5 8.2 4606100 37.1 83139 88 -102 .1 
-1185 1340 8 .2 4600175 37 .0 83051 75 -117.1 

-1162.5 1057.5 8.1 4603075 37.1 82976 -43 -151.2 
-1170 1210 8.1 4603075 37.1 83019 o -147.9 

-1157.5 1390 8.1 4603075 37.1 83019 -217 -163.5 
-1185 1282.5 8.0 4604800 37.1 83236 -124 -159.3 

-1207.5 962.5 8.0 4595525 37.0 83360 -340 -146.9 
-1235 1387.5 8.0 4564975 36.8 83700 o -112.9 
-1180 1157.5 8.0 4566375 36.8 83700 -243 -112.9 

-1252.5 1095 8.0 4569125 36.8 83943 -217 -78.2 
-1255 1020 8.0 4571200 36.8 84160 -62 -58.7 
-1295 720 7.9 4575250 36.8 84222 -266 -52 .5 

-1422.5 580 7.9 4577525 36.9 84488 -10 -23.7 
-1402.5 490 7.9 4581775 36.9 84498 -156 -22.7 
-1432.5 775 7.8 4584475 36.9 84654 -175 2.6 

-1375 672.5 7.8 4589000 37.0 84829 o 17.6 
-1300 797.5 7.8 4593175 37 .0 84829 o 11.4 
-1215 740 7.8 4588700 37.0 84829 o 34.3 

-1202.5 920 7.8 4592075 37.0 84829 104 32.2 
-1207.5 1105 7.8 4595375 37.0 84725 -22 8.1 
-1212.5 1275 7.8 4598925 37.0 84747 o -3.4 

-1160 1355 7.8 4602600 37.1 84747 22 -16.5 
-1097.5 1390 7.8 4606100 37.1 84725 o -27.7 

-1160 1340 7.8 4602950 37.1 84725 97 -30.4 
-1132.5 915 7.7 4608875 37.1 84628 -25 -4 

-1117.5 842.5 7.7 4594450 37.0 84653 -62 19 



-1125 785 7.7 4600925 37.1 84715 229 32.1 
-1217.5 335 7.6 4606175 37.1 84486 -21 121.6 

-1160 435 7.6 4612825 37.2 84507 -137 123.6 
-1107.5 475 7.6 4619400 37.2 84644 -137 136.1 
-1142.5 342.5 7.6 4620450 37.2 84781 -131 149.8 

-1130 567.5 7.6 4624925 37.2 84912 -90 162.9 
-1057.5 500 7.6 4585750 36.9 85002 -27 206.7 

-992.5 905 7.6 4590300 37.0 85029 361 212.9 
-1065 1280 7.5 4597350 37 .0 84668 205 241.2 

-1107.5 1402.5 7.5 4602725 37.1 84463 69 331 
-1085 1475 7.6 4601925 37.1 84394 1124 371.4 

-992.5 1567.5 7.6 4602250 37.1 83270 -1 292.1 
-980 1737.5 7.5 4606200 37.1 83271 -12 292.2 

-972 .5 1685 7.5 4598950 37.0 83283 o 335.7 
-930 1775 7.5 4604425 37.1 83283 o 541.6 
-920 1785 7.5 4606625 37.1 83283 348 583.3 

-937.5 1922.5 7.5 4611475 37.1 82935 35 582.7 
-970 2010 7.4 4610875 37.1 82900 644 619.1 

-942 .5 1572.5 7.3 4615500 37 .2 82256 1103 596.5 
-942.5 1530 7.3 4620500 37.2 81153 473 513.2 

-985 1972.5 7.3 4621350 37.2 80680 331 521.6 
-1117.5 1795 7.3 4621325 37.2 80349 o 564.7 
-1137.5 1377.5 7.2 4593175 37.0 80349 423 666.5 

-1160 1272.5 7.2 4598200 37.0 79926 2059 649.3 
-1115 1202.5 7.2 4597925 37.0 77867 417 464.7 
-1125 850 7.1 4600225 37.0 77450 342 538.1 

-1212.5 775 7.1 4594725 37.0 77108 399 643.8 
-1935 -135 7.0 4599450 37.0 76709 418 644 

-2017.5 -32 .5 7.0 4601775 37 .1 76291 270 639.7 
-2045 170 7.0 4600650 37.1 76021 557 737.9 
-2095 295 7.0 4561425 36.7 75464 762 937 .8 

-2027.5 1202.5 7.0 4562625 36.7 74702 1018 866.6 
-2077.5 1285 7.0 4530975 36.5 73684 251 764.8 
-2112.5 1395 7.0 4533875 36.5 73433 213 756 

-2210 1202.5 7.0 4525550 36.4 73220 1151 766.4 
-2157.5 1600 7.0 4525850 36.5 72069 1399 635.9 
-2087.5 1502.5 7.0 4521225 36.4 70670 401 529.5 
-1342.5 2185 7.1 4524675 36.4 70269 375 489.4 

-1230 1992.5 7.0 4530725 36.5 69894 1252 489.6 
-1180 1652.5 7.0 4536200 36.5 68642 2556 382.3 
-1190 942.5 6.9 4541175 36.6 66086 SO 131.1 

-1122.5 320 6.8 4545950 36.6 66036 o 123.8 
-1107.5 177.5 6.8 4550325 36.6 66036 163 126 
-1017.5 112 .5 6.7 4486325 36.1 65873 317 98.5 

-907 .5 250 6.8 4485675 36.1 65556 -154 66.8 
-902 .5 25 6.7 4461975 35.9 65710 335 82.2 

-795 145 6.7 4431350 35.7 65375 o 42.4 
-697.5 -132.5 6.7 4435000 35.7 65375 377 76.2 

-590 135 6.7 4434950 35.7 64998 179 38.5 



-612.5 722 .5 6.7 4408350 35.5 64819 44 21 
-472.5 892.5 6.7 4393700 35.4 64775 -23 11.6 

-440 757.5 6.7 4369500 35.2 64798 22 56.8 
-355 880 6.7 4272400 34.4 64776 -112 54.6 
-320 1167.5 6.7 4274875 34.4 64888 o 65.8 

-287.5 1530 6.7 4273950 34.4 64888 o 58.2 
-332.5 1495 6.7 4274975 34.4 64888 -63 55.4 
-442.5 1497.5 6.7 4277050 34.4 64951 338 73.1 
-542.5 1615 7.1 4277050 37.1 64613 o -0.8 

-565 1520 7.0 4280600 37.1 64613 4 -15.8 
-517 .5 1300 6.9 4272575 37 .0 64609 -SO -74 
-577.5 1982.5 6.9 4275275 37.1 64659 429 -130.7 
-627.5 2027.5 6.9 4275275 37 .1 64230 o -249 .6 
-747.5 2210 6.9 4275275 37.1 64230 o -330.9 

-825 1827.5 6.9 4281500 37.1 64230 -76 -384.7 
-965 1370 6.8 4275725 37.1 64306 -28 -405.4 

-1097,5 1135 6.8 4279575 37.1 64334 114 -444.5 
-1087.5 1020 6.8 4282900 37.1 64220 -401 -529.6 

-1210 777.5 6.8 4287600 37.2 64621 -150 -573.4 
-1320 837.5 6.7 4289300 37.2 64771 -578 -606 
-1505 310 6.7 4293925 37.2 65349 -617 -586.7 

-1527.5 -485 6.6 4283600 37.1 65966 -760 -575 
-1520 -610 6.5 4272375 37.0 66726 -813 -551.9 

-1407.5 -837.5 6.5 4274025 37.0 67539 -538 -485.7 
-1347.5 -710 6.5 4278300 37.1 68077 -283 -446.9 

-1285 -687.5 6.5 4281425 37.1 68360 -419 -418 .6 
-1172.5 -667.5 6.6 4287225 37.2 68779 -737 -406.7 
-1202 .5 -662.5 6.6 4291725 37.2 69516 -839 -355 .5 
-1197.5 -620 6.6 4285500 37.1 70355 -476 -279.1 
-1187.5 -817.5 6.6 4284300 37 .1 70831 -385 -261.5 

-997.5 -627.5 6.6 4288750 37.2 71216 -500 -239 .4 
-987.5 -622.5 6.6 4288125 37.2 71716 -529 -214.5 

-980 -615 6.7 4281325 37.1 72245 -151 -195 .3 
-955 -577.5 6.7 4284125 37.1 72396 -150 -188.9 

-1010 -640 6.7 4287900 37.2 72546 o -178.9 
-1065 -682.5 6.7 4291675 37.2 72546 -300 -178.9 

-1067 .5 -682.5 6.7 4294600 37.2 72846 -225 -148.9 
-1025 -620 6.7 4298025 37.3 73071 -75 -150.9 

-917.5 -652.5 6.7 4302125 37.3 73146 -300 -156.3 
-937.5 -672.5 6.7 4305125 37.3 73446 -164 -126.3 
-932.5 -495 6.7 4305900 37.3 73610 -251 -120.6 

-930 -497.5 6.8 4299125 37.3 73861 -337 -115.2 
-950 -487.5 6.8 4252125 36.9 74198 -87 -90.2 

-1047.5 -572.5 6.8 4252550 36.9 74285 -SO -81.5 
-1065 -507 .5 6.8 4255175 36.9 74335 o -91.8 

-1007 .5 -465 6.8 4262400 36.9 74335 o -112 .4 
-1045 -260 6.8 4270975 37.0 74335 -245 -128.7 

-1047 .5 -317.5 6.8 4281450 37.1 74580 -129 -113 
-1047.5 -247.5 6.8 4284275 37.1 74709 o -116.5 



-1017 .5 -267.5 6.9 4294625 37 .2 74709 -107 -156.8 
-1050 -467.5 6.8 4299075 37 .3 74816 -197 -194.6 

-1017.5 -300 6.9 4297675 37.3 75013 -87 -250.8 
-982.5 -287.5 6.9 4303075 37.3 75100 o ·266.5 
-952.5 -252.5 6.9 4306350 37.3 75100 -153 -332.4 
-912.5 -347.5 6.9 4307375 37.3 75253 -206 -418.3 
-922.5 -267.5 6.9 4310975 37.4 75459 -163 -493.5 
-892.5 -427.5 6.9 4315075 37.4 75622 -88 -558.2 

-875 -410 6.9 4319275 37.4 75710 -164 -588.7 
-862 .5 -317.5 6.9 4320950 37.5 75874 -403 -682.8 

-890 -345 6.9 4325125 37.5 76277 -485 -722.8 
-972.5 -337.5 6.9 4329825 37.5 76762 -759 -674.3 
-1055 -415 6.9 4316325 37.4 77521 -244 -636.6 

-1127.5 -400 6.9 4312375 37 .4 77765 -659 -642 .2 
-1215 -277.5 6.9 4313975 37 .4 78424 -1012 -615.9 

-1292.5 -265 6.9 4318100 37.4 79436 -958 -544.7 
-1377.5 -382.5 6.9 4322250 37.5 80394 -810 -468.1 
-1447.5 -352.5 6.9 4323750 37.5 81204 -393 -424.5 

-1680 -565 7.0 4327575 37.5 81597 -1105 -425 .3 
-1787.5 -822.5 7.0 4331600 37.5 82702 -803 -343.2 
-1832.5 -667.5 7.0 4336675 37.6 83505 o -374 
-1897.5 -797.5 7.0 4340675 37.6 83505 -382 -405.7 

-2070 -592.5 7.0 4344500 37.7 83887 -300 -442 .1 
-2187.5 -805 7.0 4348850 37.7 84187 -396 -462.8 
-2242.5 -1040 7.0 4352000 37.7 84583 -300 -483.3 
-2372.5 -1300 7.0 4355650 37.8 84883 -192 -548.9 
-2422.5 -1440 7.0 4358800 37.8 85075 -374 -577 .4 
-2792.5 -1525 7.0 4362150 37.8 85449 -401 -607.5 
-2572 .5 -1232.5 7.1 4365150 37.8 85850 -284 -730.7 
-2492 .5 -1117.5 7.1 4369550 37.9 86134 -1111 -729.5 

-2500 -1325 7.1 4374375 37.9 87245 -317 -682.3 
-2460 -1240 7.1 4378775 38.0 87562 -746 -687.3 

-2247.5 -1545 7.1 4384425 38.0 88308 -507 -651.3 
-2140 -1437.5 7.1 4388375 38.0 88815 -601 -623.1 
-2080 -1347.5 7.2 4393425 38.1 89416 -956 -563 
-1965 -1232.5 7.2 4397400 38.1 90372 -477 -497.4 

-1947 .5 -927.5 7.3 4402150 38.2 90849 -675 -449.7 
-1567.5 -800 7.3 4401525 38.2 91524 -1633 -382 .2 

-1640 -965 7.3 4400575 38.1 93157 -272 -256.2 
-1642.5 -870 7.3 4405700 38.2 93429 -639 -606.1 
-1577.5 -787 .5 7.4 4410800 38.2 94068 -367 -548.8 
-1507.5 -792.5 7.4 4415950 38.3 94435 -386 -525.2 

-1550 -835 7.4 4417075 38.3 94821 -225 -133 .5 
-1500 -532.5 7.4 4421650 38.3 95046 o -119.6 
-1495 -405 7.4 4426825 38.4 95046 -300 -141.6 

-1497.5 -405 7.5 4432200 38.4 95346 o -116 
-1482.5 -452.5 7.5 4435475 38.4 95346 o -129.2 
-1492.5 -650 7.4 4442475 38.5 95346 -373 -163.1 
-1502 .5 -660 7.5 4445600 38.5 95719 -3771 -150.1 



-1555 -845 7.5 4445600 38.5 99490 -66 210.3 
-1595 -782.5 7.5 4448800 38.6 99556 -131 193.7 
-1565 -390 7.5 4452700 38.6 99687 3531 169 
-1630 -455 7.5 4456375 38.6 96156 -86 -243 
-1785 -827.5 7.5 4460150 38.7 96242 -220 -281 
-1835 -1090 7.5 4464825 38.7 96462 -44 -314.1 

-1877.5 -955 7.5 4464675 38.7 96506 -132 -346.4 
-1912.5 -1065 7.5 4469775 38.7 96638 -339 -372.4 

-1935 -90S 7.6 4448800 38.6 96977 -243 -346.1 
-1892.5 -637 .5 7.6 4377975 38.0 97220 -167 -339.9 
-1892.5 -495 7.6 4382400 38.0 97387 -232 -334 
-2022.5 -245 7.6 4384250 38.0 97619 -378 -321 

-2205 -510 7.6 4388375 38.0 97997 -589 -296.1 
-2247.5 -542.5 7.6 4386475 38.0 98586 -466 -259.9 
-2332.5 -580 7.7 4391650 38.1 99052 -551 -213.3 
-2537.5 -702.5 7.7 4397675 38.1 99603 -367 -158.2 

-2475 -345 7.7 4400500 38.1 99970 -392 -121.5 
-2440 -367.5 7.7 4404975 38.2 100362 -76 -82 .3 
-2500 -552 .5 7.7 4403750 38.2 100438 -181 -74.7 
-2710 -977.5 7.7 4381100 38.0 100619 -108 -59.1 

-2882.5 -1292 .5 7.7 4385300 38.0 100727 -102 -48.3 

-2827.5 -1620 7.7 4390625 38.1 100829 -129 -38.1 

-2782.5 -1707 .5 7.7 4395125 38.1 100958 -227 -25.2 

-2940 -1875 7.7 4399775 38.1 101185 0 -2.5 

-2880 -1897.5 7.8 4404650 38.2 101185 0 -2.5 

-2760 -1725 7.8 4409975 38.2 101185 0 -5 

-2957.5 -2037.5 7.8 4415950 38.3 101185 0 -5 

-2755 -1927 .5 7 .8 4420025 38.3 101185 0 -5 

-2500 -1730 7.8 4417100 38.3 101185 -25 -5 

-2165 -1405 7.9 4368825 37.9 101210 0 -2.5 

-1807.5 -1047 .5 8.0 4375150 37.9 101210 0 -2.5 

-1560 -917 .5 8.0 4381725 38.0 101210 0 -2.5 

-1335 -840 8.0 4375900 37.9 101210 0 -2.5 

-930 -435 8.1 4383550 38.0 101210 0 -2.5 

-660 -165 8.1 4389925 38.1 101210 -25 -2 .5 

-360 0 8.2 4398000 38.1 101235 0 0 

0 0 #N/A tlN/A 0 0 

0 0 #N/A #N/A 0 0 

0 0 #N/A #N/A 0 0 

0 0 #N/A tlN/A 0 0 

0 0 #N/A #N/A 0 0 

0 0 #N/A #N/A 0 0 

0 0 #N/A #N/A 0 0 

0 0 #N/A tlN/A 0 0 

0 0 #N/A ttN/A 0 0 

0 0 #N/A tlN/A 0 0 

0 0 #N/A #N/A 0 0 




