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�$�/�$�1���&�+�(�1�¶�6��REPLY TO ENFORCEMENT 

Enforcement has filed a 95-page reply on the heels of its 84-page, single-spaced report 

attached to the show cause order.  Despite that ocean of text, however, Enforcement persistently 

refuses to engage our arguments.  It ignores many critical points.  It attempts to answer 

arguments we never made.  And it makes objectively inaccurate statements  about  Alan  Chen’s  

depositions (and other things).  This brief reply lays bare those manifest errors.   

POLICY OVERVIEW 

There is a powerful reason why Enforcement has filed almost 200 pages of text in this 

case.  It is because Enforcement’s position has no clearly explainable and explained logic that 

can be consistently   applied  across   the  Commission’s  docket.     Everything  about  Enforcement’s  

position in this case is ad hoc.  There are no limiting, or guiding, principles.  There is no line 

drawn between lawful and unlawful conduct.  Because Enforcement knows manipulation when it 

sees it, there is no need, from the perspective of that Office, to explain why the conduct here is 

considered fraud-based manipulation, and why other conduct is considered lawful. 

The problem here stretches far beyond this particular case.  But this case sits at a critical 

juncture.  The Commission creates and approves rules for RTO markets just about every day.  

Those rules can and do directly affect how market participants transact.  And that was the case 

here.  By requiring the payment of loss credits to up-to congestion trades that involved payment 

for transmission service, the Commission changed the economics of those trades.  It knew it was 
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doing so, and discussed the resulting incentives at considerable length.  But it did not prohibit the 

conduct Enforcement now seeks to penalize. 

This probably will not be the last time the Commission will confront the question 

whether to pursue enforcement action against market participants who followed incentives 

created by tariffs that the Commission later came to view as flawed.  This case probably will 

remain unusual, however, because the conduct at issue here was incentivized by Commission-

approved market rules in ways that not only were predictable but actually were predicted, by the 

Commission, in advance.  We respectfully submit that the Commission owes it to the regulated 

community—not to mention Alan Chen—to set forth a thoughtful and rationally explained 

approach to resolving this case.  Sometimes the right thing to do is to change the rules and move 

on.  This is such a case, for the reasons set forth in our Answer and here.   

If the Commission determines that RTO tariffs are producing outcomes it considers 

unjust and unreasonable, it has ample power to remedy that under sections 205 and 206 of the 

Federal Power Act.  It has, in fact, already done that here, so we are dealing with a locked-in 

period of two months during the summer of 2010.  The trading at issue can no longer occur 

because the distribution of transmission loss credits was changed long ago.   

As  Enforcement  freely  admits  (at  45,  62),  it  seeks  to  bend  the  Commission’s  authority  to  

pursue fraud-based market   manipulation   into   a   tool   to   enforce   the   Commission’s   separate  

statutory mandate to ensure just and reasonable rates.  But the Commission already has ample 

authority to craft just and reasonable market rules.  It is both unlawful and bad policy to cut the 

Commission’s   anti-manipulation mandate free from its statutory moorings, which irreducibly 

require fraud, in order to provide an unneeded secondary device to set just and reasonable rates.   
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These serious policy concerns are not held just by the lawyers defending this case.  Two 

of  the  country’s  most  prominent  economists  specializing  in  electric  markets—Professor William 

Hogan and Dr. Roy Shanker—share them too.  These gentlemen have devoted most of their 

professional lives to improving the efficient operation of organized electric markets to benefit 

consumers.  Enforcement nonetheless brusquely brushes their views aside, claiming that “policy” 

questions   “are   within   the   Commission’s   sole   purview”   (Reply   at   57).      That   unfortunate  

perspective is one reason why we have respectfully requested that OEMR, OEPI, and OGC 

become deeply involved in this case.  We commend the submissions of Professor Hogan and Dr. 

Shanker to the Commission and advisory staff as useful thinking that will help produce well-

rounded decisions on the important policy issues raised by this case.1   

We   also   continue   to   think   that   oral   argument   will   help   advance   the   Commission’s  

thinking.  Enforcement never mentions our argument request, which thus stands unopposed.  The 

Commission should grant it. 

ARGUMENT 

I. ENFORCEMENT MISSTATES �$�/�$�1�¶�6���7�(�6�7�,�0�2�1�< 

Enforcement persists in claiming that the prospect of one leg of an A to B – B to A trade 

“breaking,” creating the prospect of potentially large profit or loss, was invented after the fact by 

experts.  In its report (at 42-44), Enforcement suggested that the principal source was Dr. Tabors 

in 2012.  Now it claims (at 30 n.78) that Dr. Pirrong invented the point in his December 2010 

affidavit.   

                                                 
1  Enforcement asks the Commission to disregard the expert papers we attached to our answer because they were 

not affidavits.  As Enforcement knows, Powhatan submitted notarized versions of all but one of those papers 
(Dr.  Shanker’s) in its 1b.19 response.  We erroneously attached the earlier ones to our Answer.  We attach the 
affidavit versions to this Reply.   
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That is demonstrably false.  In his first deposition, on October 7, 2010, Alan testified at 

length about the risks and rewards posed by one leg breaking.  He gave at least a dozen answers 

explaining that very point.  10/7/10 Dep. at 50:3-15; 51:3-17; 52:1-17; 53:20-54:10; 54:11-55:5; 

63:13-22; 64:3-17; 66:9-23; 100:20-101:7; 104:13-105:2; 122:22-123:12; 123:14-124:2.  That 

was before we retained Dr. Pirrong, before Alan ever spoke to him, and before Alan ever talked 

to any of the numerous other experts who have supported his case.  The outcomes posed by one 

leg breaking were not post hoc thinking.  They were a feature  of  Alan’s  thinking  all  along. 

If a public utility filed a pleading with the Commission making such patently untrue 

misrepresentations, that would raise serious section 35.41 concerns.  We do not suggest that 

Enforcement’s   misrepresentations   here   are   intentional,   both   because   we   know   the   individuals  

involved and because the truth is so easily proven that any intentional falsehood would be a futile 

act laden with risk.  Instead, those misrepresentations show that prosecutorial zeal has left 

Enforcement blind to the truth.   

Enforcement’s   untrue   statements   are   all   the   more   puzzling   because   we   rebutted   the  

“after-the-fact” expert assertion in our Answer (at 4).  Alan also talked about this in detail in his 

affidavit (at ¦¦  13-21), where he pointed to his testimony in his first deposition.  The real facts 

thus already were front and center.   

Alan never has disputed  that  PJM’s  payment  of  transmission  loss  credits  affected  his  up-

to-congestion trading.  Collecting loss credits was one goal of his trading.  But it was not the 

only one.  He also always was focused on the potential profits, and losses, posed by one leg 

breaking.  Enforcement thus misses the mark in claiming   that   collecting   loss   credits  was   “the  

purpose”  of  the  A  to  B  – B to A trades (e.g., Reply at 4, 30), and, conversely, that the possibility 
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of  one   leg  breaking  was  not  “the  purpose”   (id. at 30).  There always were two objectives, not 

one.   

Enforcement can argue—and has argued—that the likelihood of congestion profit and 

loss outcomes was too small to matter.  We addressed that point in our Answer, and visit it again 

below.  But Enforcement cannot legitimately dispute the fact that Alan intentionally exposed the 

portfolio to the outcomes that could flow from one leg breaking during the summer of 2010. 

In a similar vein, Enforcement errs in claiming that it is an after-the-fact rationalization 

for Alan to claim that he offered at prices below the $50/MWh cap in order to increase, 

somewhat, the chance of a leg breaking.  Enforcement contends that, in our first submission in 

this case, we presented a different reason for Alan offering at prices below $50/MWh.  They 

claim  that  our  current  argument  appeared  for  the  first  time  in  Alan’s  second  deposition.  Reply at 

17 (citing 7/20/11 Dep. at 95:13-97:17).  That is inaccurate. 

Enforcement quotes one sentence from our first submission, where we said that Alan’s  

offers at prices below $50/MWh “could  limit  the  day-ahead  premium  paid  to  hold  his  position.”    

Reply at 15-16 (citing First Submission at 34).  But the only time the premium would matter in 

an A to B – B to A trade is if one leg failed to clear.  Our “limiting  the  premium” comment thus 

was part of the same point we always have made about increased exposure to congestion 

outcomes.  That becomes abundantly clear if one reads the rest of the paragraph Enforcement 

neglects to quote.  There we go on to explain that  offers  below  $50/MWh  “show  that  Dr.  Chen  

was not simply trying to maximize the chances that both legs would be cleared to maximize 

transmission loss credits.  The way to do that would be to bid the maximum $50 amount all the 

time.”    First  Submission at 34; see also id. at 33 n.39. 
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In sum, offering at prices below $50/MWh inherently made it more likely that one leg 

would   break,   but   also   decreased,   somewhat,   the   “size   of   the   bet”   if   that   did   occur.      That is a 

concrete fact, not an after-the-fact rationalization. 

In addition, Enforcement gains no ground by   pointing   to   Alan’s   testimony   regarding 

more aggressive trades he might have made if he were part of a big trading firm.  Reply at 28-29 

(quoting 10/7/10 Dep. at 52:13-35:19).  Just because Alan avoided the riskiest end of the 

spectrum does not mean he sought to entirely avoid the risk and reward posed by one leg 

breaking in his A to B – B to A trades.  His offers at prices below $50/MWh show 

contemporaneous action to increase exposure to congestion outcomes.  Once again, Enforcement 

can argue—mistakenly—that the increase was  “too  small  to  matter.”    It was, however,  real. 

Enforcement  makes  a  similar  mistake  in  dismissing  Alan’s  discussion, supported by Dr. 

Shanker, that the prospect of one leg breaking in his A to B – B to A trades presented 

asymmetric opportunities for profit, as opposed to loss.  Enforcement brushes this aside as 

“unsubstantiated   conjecture”   (Reply   at   6   (citing   Shanker at ¦  38)), arguing that we have not 

identified  “any  analysis  that  would  support  the  claim  that  [Alan]  expected  this  supposed gamble 

to  pay  off.”    But  that asymmetric profit opportunity is inherent in PJM’s two-settlement system.  

When significant congestion exists in the day-ahead market, it is more likely to decrease, rather 

than increase, once PJM runs its real-time market.  That is because PJM and numerous 

participants are likely to take steps between the day-ahead and real-time market runs to reduce 

congestion levels seen day-ahead.  Both Alan and Dr. Shanker have explained this.   

Enforcement has never shown any interest in exploring this area.  In his first deposition, 

Alan repeatedly testified that if one leg of an A to B – B to A trade failed to clear, the prospects 

for profit were larger than the prospects for loss.  See, e.g., 10/7/10 Dep. at 53:20-55:5, 122:22-
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123:12.  Enforcement never followed up, in either deposition, by asking the obvious question 

why he held that view.   

One reason we offered   Alan’s   affidavit   as   part   of   our   Answer   was   to   provide   an  

integrated explanation of his trading, including this asymmetric profit point, to counterbalance 

Enforcement’s  selective  quotes  from  Alan’s depositions—where the investigating lawyers asked 

their own questions, reflecting their own prejudgment of the case and leaving much relevant 

terrain uncovered.  Enforcement cannot meaningfully rebut our case by ignoring what Alan had 

to say in his affidavit (and in his depositions).   

II. ENFORCEMENT NEVER EXPLAINS HOW THE A TO B �± B TO A TRADES CAN BE 
WASH TRADES WHEN THEY MADE AND LOST MONEY ON A STAND-ALONE BASIS 

As we pointed out in our Answer, there is no case—certainly Enforcement has not cited 

one—finding trades that are either profitable or unprofitable on a stand-alone basis to be wash 

trades.  Enforcement’s  main response is to assert (at 76) that manipulative trades do not become 

lawful just because they make money.  That misses the point.  

Manipulative wash trades can make money for a trader on an all-in basis because, for 

example, they increase the value of related positions.  Therefore, in a related positions case, 

when determining whether trades are economically rational, one must analyze their profitability 

on a stand-alone basis, without taking into account any profits indirectly earned from related 

positions.  And wash trades, by definition, neither make nor lose money on a stand-alone basis.  

Because  Alan’s  A  to  B  – B to A trades both made and lost money on a stand-alone basis, they 

are not wash trades. 

Enforcement’s   response   is   to   baldly   assert,   with   no   support,   that   loss   credits   must   be  

excluded from any analysis of whether up-to congestion trades are profitable.  Enforcement  now 

claims, for the first time, that loss credits are “extrinsic   or   collateral   benefits,”   or   “related  
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benefits,”   as   opposed   to   an   intrinsic   part   of   calculating   whether   any   given   up-to congestion 

transaction was profitable.  Reply at 44-45.  It thus seeks to analogize this case to a number of 

other ones involving allegations that trading firms affected prices in one market to benefit 

positions in another market. 

Enforcement is inventing this “related   benefits”   theory   out   of   thin   air.      There is no 

support for it—no prior notice of any such counter-intuitive rule.  And the entire argument makes 

no sense, because loss credits were just as much a driver of profit and loss as transmission 

charges or congestion outcomes.  Because loss credits directly affect the profitability of up-to 

congestion trades on a stand-alone  basis,  they  cannot  be  considered  “related  benefits.”  They are 

not paid in some separate but related market.  They are direct compensation for up-to congestion 

trades that pay transmission rates.  They function exactly like a rebate.   

The basis for Enforcement’s   new theory seems to be its unsupported view that 

“legitimate”  up-to congestion trading cannot take account of loss credits.  As we noted in our 

Answer, Enforcement’s  report did not cite any authority for that proposition.  And its reply does 

not even attempt to fill that foundational failure.  Enforcement thus takes as a given, at the outset, 

its own preferred answer to one of the core issues in this case.  Circularity is not, however, 

sustainable logic. 

Enforcement stresses (at 55) a number of statements by Alan showing his understanding 

that, putting loss credits aside, a profitable up-to congestion trade would tend to converge prices, 

while unprofitable trades would not.  Alan understood that feature of up-to congestion trading.  

But that feature changed when the Commission required PJM to allocate loss credits to up-to 

congestion trades that paid transmission rates.  Neither the Commission nor PJM ever stated that 



 

9 
   
 

Alan was required to ignore the effect the loss credits had on profit and loss.  And it is 

impossible now to unring that bell.  

III. ENFORCEMENT CONCEDES THAT THE A TO B �± B TO A TRADES ARE NOT WASH 
TRADES UNDER THE COM�0�,�6�6�,�2�1�¶�6���3�5�(�&�(�'�(�1�7 

In   any   event,   even   if   we   accept,   for   argument’s   sake,   the   proposition   that   loss   credits  

should be excluded from any determination of whether the A to B – B to A trades are wash 

trades,  Enforcement’s  case  still  evaporates  upon  analysis.    Enforcement criticizes us for “offering 

a highly   technical   definition   of   wash   trading”   (Reply   at   38),   claiming   that   the   Commission’s  

definition   is,   in   contrast,   “flexible   and   pragmatic”   (id. at 36, 64).  Actually, however, it is 

obvious from the face of Enforcement’s   reply   that our definition is the same as the 

Commission’s,  and  that  the  A  to  B  – B to A trades do not qualify.   

We observed in our Answer (at 18-29) that trades must precisely offset to be wash trades.  

Enforcement concedes that we are correct, then attempts to escape the inevitable conclusion of 

that reasoning by mischaracterizing the prior Commission case they cite.   

As Enforcement points out, when the Commission previously adopted a specific 

prohibition against wash trading, a commentator asked the Commission to expand that definition 

to include trades where there was some de minimis residual value that was not offset.  The 

Commission refused: 

[I]n   the  Commission’s  view,   there   is  no  need   to  modify   its  definition   to   include  
trades that involve de minimis values.  While it is conceivable that a series of 
trades for de minimis amounts may be shown through evidence to constitute a 
scheme to manipulate the market, such action, while not a violation of the 
Commission’s   prohibition   on   wash   trades,   would   constitute   a   violation of the 
Commission’s  rules  against  market  manipulation. 

In the Matter of Amendments to Blanket Sales Certificates, 107 FERC ¦  61,174, at P 47 (2004), 

quoted in Reply at 39 (emphasis added).   
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It is difficult to see why Enforcement thinks that case  helps  them.    It  confirms  that  “wash-

like”  trades  are  not,  in  the  Commission’s  view,  wash  trades.    As  the  Commission  observes,  “it  is  

conceivable”   that   trades   that   do   not   fully   offset   might   nonetheless   be   proven,   “through  

evidence,”  to  violate  the  Commission’s  anti-manipulation rule.  Id.  But that is no small caveat—

it is present for each and every jurisdictional trade of power or natural gas. 

Contrary to Enforcement’s   contention,   the Commission did not hold that conduct 

“fall[ing]   outside   some   precise   definition   of   ‘wash   trading.’   i.e., wash-like trading, would 

nonetheless   ‘constitute   a   violation   of   the   Commission’s   behavior   rules   against   market  

manipulation.”      Reply   at   39-40 (emphasis added) (quoting In the Matter of Amendments to 

Blanket Sales Certificates, 107 FERC at P 47).  The Commission stated, instead, that such trades 

conceivably might constitute market manipulation, if the elements of that violation were proven.   

That validates what we have said all along.  The A to B – B to A trades were not wash 

trades.  Like any other trade, purportedly   “wash-like” trades could in theory constitute market 

manipulation, if the elements of that violation were proven.  But Enforcement has failed to prove 

that case here.  Instead, it simply labels the A to B – B  to  A   trades  as  “wash-like,”  and   treats 

them like per se violations   of   the   Commission’s   anti-manipulation rule.  But as the Blanket 

Certificate case shows, attempting to draw analogies does not substitute for a rigorous 

application of the specific elements required to prove fraud-based market manipulation—most 

importantly, proof of fraud.   As we next explain, that still is missing from  Enforcement’s  case. 

IV. ENFORCEMENT STILL FAILS TO ESTABLISH FRAUD 

In its Reply, Enforcement returns to a failed formulation of fraud that it used in its Notice 

of Alleged Violations in this case, but then abandoned in its report.  The A to B – B to A trades, 
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we now are told (at 51),  “falsely  appeared  to  be  spread  trades,”  and  thus  fooled  PJM  into  paying 

loss credits for them.  That  revived  phrase  fares  no  better  than  Enforcement’s  prior  arguments. 

The central problem with this argument is that the A to B – B to A trades do not falsely 

appear to be spread trades; they are spread trades.  We addressed that point at length in our 

Answer (at 16-29).  Other than repeatedly asserting, without meaningful explanation, that the 

trades are not spread trades, Enforcement never really responds.   

While they do not come out and say it, they apparently take the view that the spread 

exposure in the A to B – B  to  A  trades  was  “too  small.”    They  claim,  for  example,  that  there was 

no indication that the type of volatility that could lead to positive or negative congestion 

outcomes  was  “likely during   the  summer  of  2010.”     Reply at 20 (emphasis added).  They also 

contrast  Alan’s  A  to  B  – B to A trades with more volatile trading, “where  there  was  a  realistic 

chance  of  one  leg”  breaking.  Id. at 29 (emphasis added).  But they never explain where the line 

is  between  “realistic”  or  “likely,”  on one hand, and  “too  small,” on the other, or when it might 

have been drawn there. 

These are not abstract questions.  Are A to B trades unlawful if A and B are highly 

correlated, so that spread outcomes are small or non-existent, and profit is driven, instead, by 

loss credits?  Are A to B – B to C trades lawful if A and C are not highly correlated?  Is there 

some level of correlation that would transform lawful A to B – B to C trades into unlawful ones?  

If so, what is that level?  Are A to B – B  to  A  trades  lawful  if  there  is  “enough”  of  a  chance  of  

one  leg  breaking?    If  so,  what  level  is  “enough”?    When  does  the  likelihood  of  one  leg  breaking 

become   “too   small”?      Enforcement never even acknowledges these questions—much less 

answers them.   
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What about physical transmission of power?  If a trader booked transmission to move 

power into and out of PJM, and hedged congestion risk, would that be lawful?  What if profit 

ended up being driven by loss credits?  As we explained in our Answer (at 2-3), hedging 

congestion exposure is ubiquitous in RTO markets.  Might it cause traders to cross the line into 

market manipulation by reducing or eliminating exposure to price spreads?  Enforcement never 

responds.   

Enforcement’s  silence  obviously   is by design.  We are repeatedly told—seven times, in 

fact (at 4, 38, 41, 61, 64, and 69)—that  the  Commission  must  use  a  “flexible”  statutory  standard  

to prosecute fraud-based market manipulation.  But Enforcement nowhere attempts to anchor 

that assertion in the text of the statute, which expressly requires fraud as an irreducible element 

of proving manipulation.  Our discussion of the case law—including the badly misplaced use of 

Dennis as  an  evaporating  foundation  for  the  “impairing  a  well-functioning  market”  contention—

stands unrebutted.  And that is because there is no answer.   

Enforcement’s  view  of  the  line  between  manipulative  and  non-manipulative trading is, in 

fact, so flexible that it is moving around before our very eyes in this case.  We made much of 

Enforcement’s   refusal   to   put   any   meat   on   the   bones   of   their   bare   assertion   that   Alan   Chen  

crossed the line from non-manipulative to manipulative trading when he moved from (1) A to B 

– B to C trading to (2) A to B – B to A trading.  As we noted, there was not a wide gulf of 

difference between these strategies, and nothing Enforcement said in its report explained where 

the line was between them, and when it was drawn there.   

Enforcement says practically nothing in response, cryptically commenting—in a 

footnote—that it has “not taken the position that  Respondents’  springtime  A-to-B/B-to-C trades, 

were a less direct way to achieve the same result as their summertime A-to-B/B-to-A trades, 
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were non-manipulative”   (at  8  n.8   (emphasis  added)).     Cutting   through   the  obfuscating double-

negative, Enforcement apparently now is saying that the A to B – B to C trades that it previously 

indicated were not manipulative actually are manipulative.  But because Enforcement seeks no 

sanctions for those trades, it asks the Commission to ignore whether or why they might violate 

some binding legal norm. 

This   carries   Enforcement’s   “I   know   it   when   I   see   it”   standard   to   new   heights.      We  

respectfully submit that there is no valid basis for the Commission to adopt Enforcement’s  

amorphous, shifting, unexplained—and apparently unexplainable—legal standard.   

V. ENFORCEMENT STILL FAILS TO ESTABLISH INTENT 

As we pointed out in our Answer, Enforcement has no evidence of scienter regarding 

Alan Chen.  Most of the cited emails date from periods before the allegedly manipulative trading 

occurred, and/or involve other people, not Alan.  Enforcement seeks to rehabilitate its curious 

use of emails from other time periods by claiming that the Commission allowed a similar tactic 

in another case.  But that ducks the issue.  Relying on emails from a period before Enforcement 

claims that Alan was engaging in market manipulation, or on emails he never even saw, makes 

no sense.  The Commission should reject Enforcement’s  illogical  and  undefended  tactic.  

VI. ENFORCEMENT MAKES NUMEROUS OTHER MISTAKES 

A  full  response  to  all  of  Enforcement’s  mistaken  claims  is  beyond  the  scope  of  this  reply.    

In closing, we add the following brief points: 

�x Enforcement inexplicably quotes our Answer as suggesting that Alan was trying 
to  “fly  under  the  radar.”    Reply  at  16  (quoting  Answer  at  15).    We  actually  said  
the   opposite,   making   the   obvious   point   that   “the   very   trading   volumes   that 
Enforcement condemns show that Alan was not trying   to   ‘fly  under   the  radar.’”    
Answer at 15 (emphasis added).  Enforcement offers no response to our 
underlying  point  that  high  trading  volumes  contradict  Enforcement’s  case.   
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�x Alan’s  deposition  testimony  about  “reduc[ing]  the  day-ahead  spread  to  zero”  was  
expressly caveated on the assumption that both legs clear.  10/7/10 Dep. at 79:20-
25. 

�x Enforcement errs in claiming (at  17  n.40)  that  Alan  made  a  “personal  promise  to  
[Kevin] Gates to do everything he could to minimize the likelihood that a trade 
would be rejected.”  We do not understand where this assertion comes from, but 
the lack of any supporting citation is telling. 

�x Contrary   to   Enforcement’s   repeated   claims,   Alan   did   not   tell   Kevin   Gates,   or  
anyone else at Powhatan, about every aspect of his trading.  Kevin testified about 
that, noting that his business relationship  with  Alan  “wasn’t  really  open,  as  open  
as  I  would  have  liked.”    Gates  9/23/10  Dep.  at  20:2-7. 

�x Enforcement   repeatedly   claims   that   the   Commission’s   anti-manipulation rule 
somehow  carries,  embedded  within   it,   the  CAISO’s  circa-2000 provisions about 
“anomalous   bidding.”      But   if   trading   is   somehow   considered   “anomalous”   by  
Enforcement, that does not mean it is fraud-based market manipulation.  Unusual 
trades are not necessarily fraudulent.  When the Commission most recently 
addressed whether to use “anomalous   bidding”   as   a   standard   to   assess   trading  
during the Western Power Crisis, it cautioned that its decision was not to be 
considered precedent in any other case.  San Diego Gas & Elec. Co v. Sellers of 
Energy and Ancillary Servs., 149 FERC ¦  61,239, at P 1 n.4 (2014).  That 
contradicts  Enforcement’s  effort to apply 15-year-old CAISO provisions in this 
case (and in other cases in the future). 

�x Enforcement ignores the core of our argument about why Death Star is an inapt 
comparison here.  Under that strategy, Enron arranged to be paid for relieving 
congestion, then allegedly used a circular trade to avoid relieving congestion, 
meaning it canceled the very act that triggered the payments at issue.  We do not 
concede that Death Star was fraud-based market manipulation, but this case is 
quite different.  Here, the payment of transmission rates, supporting the fixed 
costs of the transmission system, is what triggered the payment of transmission 
loss credits.  And engaging in A to B – B to A trades did nothing to erase either 
Alan’s  payment  of  transmission  rates or his resulting support for the fixed costs of 
the transmission system.   

�x It is misleading for Enforcement to state that Amanat “was  affirmed  by  a  federal  
appeals  court,”  given  that  the  court  declined to publish that decision, which means 
it has no precedential effect.  In addition, as we noted, that court indicated that the 
outcome might have been different in a de novo review context, which shows 
considerable   skepticism   about   the   SEC’s   underlying   decision.  Enforcement 
ignores these points. 

�x Enforcement ignores the most important thing Serge Picard said in his 
deposition—which was, as we noted in our Answer, that he had trouble viewing 
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Alan’s  trades  as  manipulative.    Answer  at  50-51.  In addition, Enforcement errs in 
claiming that Picard testified that Alan was engaging in wash trading.  He 
repeatedly refers to those   trades   as   “offsetting.”      See, e.g., Picard Dep. at 90:8, 
94:7.  The one time he mentions wash trades he plainly is referring to someone 
else’s   characterization.      Dep. 126:4-5   (“we’ve   never done offsetting trades, or 
wash trades   or   whatever   they   call   them”).      And   although   he   did   not   precisely  
mimic  Alan’s  trades  (our  Answer  was  mistaken  about  that),  he  did  engage  in  “low  
volatility”  trades  that  must have had similar features.  Enforcement never explains 
why those trades are  not  manipulative,  while  Alan’s  A  to  B  – B to A trades, and 
apparently also his A to B – B to C trades, allegedly are. 

�x Enforcement  errs  in  claiming  that  Alan’s  A  to  B  – B to A trades are the same as 
the   “A   to   A”   trades   that   Picard   called   “submit[ting]   a   spread   trade   between  
nothing.”     As  we  pointed   out   in   our  Answer   (at   50), Picard repeatedly testified 
that   Alan’s   A   to   B   – B to A trades faced the risk of one leg breaking—what 
Picard termed   “submittal   risk.”      Enforcement   conspicuously   avoids   that  
inconvenient point.  

�x As we pointed out in our Answer, we never had been given specific information 
about exactly which trades Enforcement considered manipulative.  Enforcement 
claims, in response, that some exhibits it used in a deposition, and attached to its 
Answer, provide that information.  Reply 18 n.44.  That is baffling.  Those 
exhibits list both A to B – B to A and A to B – B to C trades.  Our point was that 
we had never been told with clarity which were considered unlawful.  Even now 
that is not clear, because, as noted above, Enforcement now seems to say that both 
categories of trades are manipulative, but asks the Commission not to address the 
A to B – B to C trades because Enforcement has not sought sanctions for them.   

�x When we submitted our Answer, it also was not clear to us whether Enforcement 
agreed that the A to B trades were lawful.  Enforcement chastises us for 
expressing that uncertainty, but the peculiar way they word their point appears to 
validate our concern.    They  claim  (at  13)  that  “Staff  has  never  sought  to  have  the  
Commission penalize Chen or Powhatan for unmatched, one-way   trades.”      But  
Enforcement did not seek to have the Commission penalize Chen or Powhatan for 
anything at all until the report attached to the show cause order.  Previously, in its 
Preliminary Findings letter, it seemed to us that Enforcement was maintaining 
flexibility to argue that at least some A to B trades were, or could be, unlawful.   
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For these reasons, and the ones set forth in our Answer, the Commission should grant our 

request for oral argument and, on the merits, dismiss this case.   
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Statement of Susan J. Court
Principal, SJC Energy Consultants, LLC

In the Matter of PJM Up-to-Congestion Transactions
Federal Energy Regulatory Commission

Docket No. IN10-5-000

November 8, 2013

Introduction

The Office of Enforcement of the Federal Energy Regulatory Commission (FERC or
Commission) is investigating the conduct of,inter alia, Powhatan Energy Fund LLC
(Powhatan), which the Enforcement staff has accused of violating the CommissionÕs rule
prohibiting manipulation of electric energy markets. The Enforcement staff bases its case on the
actions of PowhatanÕs agent, Dr. Houlian ÒAlanÓ Chen, who traded in the electric energy market
operated by PJM Interconnection, LLC (PJM) during the period under investigation. As former
Director of FERCÕs Office of Enforcement, I have been engaged by Powhatan and the law firm
of Drinker Biddle & Reath LLP to advise them on the propriety of PowhatanÕs activities under
investigation.1 As explained below, PowhatanÕs participation in the activity under investigation
does not constitute a violation of the CommissionÕs rule prohibiting the manipulation of electric
energy markets. Simply put, the reason is that the government should not punish people for
following rules that the government itself makes.

Qualifications

I am the Principal of SJC Energy Consultants, LLC, located in Arlington, Virginia. Previously,
from 2009-2011, I was a partner in the energy practice at Hogan Lovells, LLP, Washington,
D.C., and from 1982-2009, I worked at FERC, serving as an advisor to a Commissioner and a
senior executive.2 As relevant here, in 2005, I was appointed Director of FERCÕs Office of
Market Oversight and Investigations, which I soon reorganized to become the first FERC Office
of Enforcement. As Director, I oversaw the promulgation of Order No. 670, which codified the
currently effective FERC anti-manipulation regulations.3 I also directed the formation of the
strategies and processes to administer those regulations, and managed the initial investigations in
which the Commission first imposed penalties under its new authority and prosecuted violations
of its anti-manipulation regulations. While I may not reveal non-public details of the market
manipulation investigations to which I was privy, the FERC Enforcement staff publicly reported
that in 2008-2012, it opened 101investigations, half of which (51) involved allegations of energy
market manipulation.4

FERC Anti-Manipulation Rules

By way of background, the following is an overview of the CommissionÕs anti-manipulation rule
for electric energy transactions. This overview comes verbatim from one of the CommissionÕs
recent orders, and is frequently used by the Commission to describe its authority.5

Section 222(a) of the FPA makes it unlawful for any entity to use a deceptive or manipulative
device in connection with the purchase or sale of electric energy or the transmission of electric



2

energy subject to the CommissionÕs jurisdiction.6 Order No. 670 implemented this prohibition,
adopting the Anti-Manipulation Rule. That rule, among other things, prohibits any entity from:
(1) using a fraudulent device, scheme or artifice, or making a material misrepresentation or a
material omission as to which there is a duty to speak under a Commission-filed tariff,
Commission order, rule or regulation, or engaging in any act, practice, or course of business that
operates or would operate as a fraud or deceit upon any entity; (2) with the requisite scienter; (3)
in connection with the purchase, sale or transmission of electric energy subject to the jurisdiction
of the Commission.7

Challenges of Investigating Market Manipulation Claims in Organized Electric Markets

There is no question that the Commission and its Enforcement staff face considerable challenges
in investigating allegations of market manipulation within the organized electric markets
administrated by RTOs and ISOs. The main challenge is that such cases trigger the defense by
the respondent market participant that it was functioning according to the very rules and tariff
provisions that the Commission itself had reviewed, vetted through notice and comment
proceedings which routinely attract a wide range of knowledgeable stakeholders, and ultimately
approved. Absent deceit, this is a legitimate defense. As explained further below, the reason is
straightforward. The organized electric markets in the United States are extraordinarily complex,
in large part because of the extensive and comprehensive rules, regulations and tariff provisions
that govern those markets. (The RTO and ISO tariffs have always reminded me of a field of
mesquite in West TexasÑacres of hardened vines twisting and turning around and through each
other, making passage next to impossible.) Accordingly, it is unfair to punish a company or an
individual who openly and guilelessly participates in those markets according to the rules and the
RTO/ISO tariffs approved by the Commission.

The Commission clearly recognizes the complexities of the organized electric markets as
indicated by the thoughtful participation of individual Commissioners in a recent day-long
technical conference in FERC Docket No. AD13-7-000, which examined how centralized
capacity markets in New England, New York, and the PJM region are supporting the
procurement and retention of resources necessary to meet future reliability and operational
needs.8 A September 23, 2013 Letter from Members of the Committee on Energy and
Commerce of the U.S. House of Representatives, submitted for the record in that proceeding,
succinctly captures the current situation, and accurately characterizes what the Commission itself
believes, namely that Ò[w]e support open and competitive markets for commodities.Ó At least,
that is what the CommissionÕs landmark open-access decisionsÑOrder No. 636 and Order No.
888Ñand their progeny aimed to accomplish by restructuring the rules governing transmission
of natural gas and electric energy to facilitate competitive markets in those commodities.9 As
germane here, the letter adds, Ò[t]o this end, we want to work with the Commission to ensure that
restructured electricity markets operate pursuant to legitimate market forces and are not
becoming mere administrative constructs dependent on an increasing amount of Commission-
approved rules and processes.Ó

The CommissionÕs recognition of the complexities of organized electric markets is also reflected
in Order No. 719, which codified protocols for referrals by RTO and ISO market monitors to
Commission staff.10 Specifically, Order No. 719 directed RTO and ISO market monitors to
evaluate existing and proposed market rules, tariff provisions, and market design elements, and
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recommend proposed rule and tariff changes not only to the RTO or ISO, but also to the
CommissionÕs Office of Energy Market Regulation staff and to other interested entities such as
state commissions and market participants.11 As is (or should be) true for any economic
regulator, the Commission is always receptive to suggestions for improving the regulation of the
companies under its jurisdiction; however, that openness does not need to be codified, as was the
case in Order No. 719. The codification of the protocols underscored the magnitude of the issue
of complexity of the rules and tariff provisions applicable to the organized electric markets, and
also demonstrated the CommissionÕs objective to keep an open mind to ways to improve the
operation of those markets for the benefit of electric energy customers.

As can be gleaned from FERC orders, the Commission has conducted several investigations in
the implementation of the anti-manipulation rules where the respondents operated within the
confines of the RTO/ISO tariffs, and argued in their defense that their actions were allowed by
those tariffs or that the tariffs failed to provide sufficient guidance on how to operate under them.
Significantly, most of the investigations where the Commission has rendered an opinion or
adopted its Enforcement staffÕs findings to resolve a matter, as opposed to approving a
settlement with no precedential value, have involved such situations, and the Commission has
accepted the respondentsÕ defense in a majority of those cases. That undoubtedly is directly
related to the complexity of the rules and regulations of the organized electric markets, and the
CommissionÕs appreciation of that complexity and the corresponding need to constantly monitor
those markets to ensure that the tariff provisions and market rules are not counter-productive and
do not impede the very markets that they are intended to advance. A brief review of the relevant
cases is instructive.

In 2008, the Commission addressed two different sets of allegations in the New York ISO
(NYISO). First, after ordering its Enforcement staff to investigate the conduct of certain sellers
in the New York City Installed Capacity (ICAP) market, the Commission made public the staffÕs
report that found that the sellersÕ behavior was consistent with and even anticipated by the
NYISO tariff, did not constitute a fraud or fraudulent practice, and was done pursuant to a
legitimate business purpose.12 Importantly, the Commission then proceeded to approve
proposals to strengthen the mitigation of market power in that market.13 Second, the
Commission denied a complaint by DC Energy, LLC against H.Q. Energy Services (U.S.), Inc.,
which the complainant accused of exercising market power to unlawfully affect congestion and
energy pricing in the NYISO Energy and Transmission Congestion Credit (TCC) markets.14 The
Commission based its decision on the Enforcement staffÕs report that found that H.Q. Energy
ServicesÕ actions were explicitly contemplated by the Commission-approved rules and
regulations and were consistent with a Òrational actor executing a legitimate commercial
strategy.Ó15

In 2009, the Commission again publicly addressed allegations of market manipulation by
companies operating under the tariffs governing the organized electric markets. The
Commission first denied a complaint by PJM Interconnection, L.L.C. against Accord Energy,
LLC and others, on the basis of an Enforcement staff report that found, among other things, that
the orchestration of coordinated offsetting positions in regard to PJMÕs Financial Transmission
Rights did not necessarily evidence intent to defraud.16 This complaint, a companion one filed
against PJM, and the activity surrounding both proceedings, helped focus the CommissionÕs
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attention on PJMÕs collateral credit rules, which PJM revised with the CommissionÕs approval.17

The Commission next adopted the Enforcement staffÕs report that there was neither market
manipulation nor tariff violations on the part of entities placing circuitous schedules (loop flows)
in the Lake Erie region, and that the respondents were openly responding to price signals and had
no reason to believe that the RTOs might object to these transactions.18 Again, with greater
knowledge about the functioning of the organized electric markets as a result of the staffÕs
investigation, the Commission later addressed the underlying issue of loop flows and approved
changes to the relevant tariffs.19

Subsequently, the Commission affirmed an administrative law judgeÕs initial decision to dismiss
a complaint by the Connecticut Attorney General and other public entities against ISO New
England (ISO NE), and certain participants in the ISO NE Forward Capacity Market, finding
among other things that the respondents acted exactly as the tariff, accepted by the Commission,
allowed.20 Notably, the Enforcement staff served as trial staff, and sided with the respondents in
the case.

Most recently, in proceedings that are still pending, the Commission assessed penalties totaling
$13,750,000 against three participants in the Day-Ahead Load Response Program (DALRP) in
ISO NE.21 Briefly, the Commission found that the respondents had artificially inflated their
customer baselines by curtailing their normal use of on-site generation to receive compensation
for demand response without ever intending to provide the service or actually having to reduce
load. The respondents argued, among other things, that there was insufficient guidance on how
the tariff worked. In all three cases, the Commission stated, Òeven assuming,arguendo,that
certain features of the DALRP É left the DALRP vulnerable to certain manipulation, that does
not excuse the manipulation itself.Ó22 Previously, around the time that the respondentsÕ activities
were originally brought to the CommissionÕs attention, the Commission accepted changes to the
DALRP as proposed by the ISO NE.23

These eight cases demonstrate the difficulty that the Commission and its enforcement staff have
in pursuing allegations of manipulation where the alleged perpetrators of the fraud were or
claimed to be acting according to the intricate and complicated provisions of an RTO or ISO
tariff. In all of the cases, the activity under investigation or review seemed egregious on its face,
namely that someone or some company was benefitting or significantly profiting relative to what
it was contributing to the market or was acting to the serious detriment of the market. The
complainants, market monitors, or other market participants demanded that the activity be
stopped and appropriate changes be made to the market rules. In most of the cases, regardless of
the outcome of the investigation, the Commission decided to modify those rules.

The major difference between the five cases where the Commission found no manipulation and
the three cases where it did is the alleged presence of deceit, the linchpin of a claim of
manipulation under 18 C.F.R. Part 1c. Indeed, the Commission has stressed that its anti-
manipulation rules are meant to prevent a market participant from perpetrating a fraud on the
market.24 They are not intended to regulate negligent practices or corporate mismanagement.25

They are not designed to ensure just and reasonable rates or prevent the abuse of market power.26

They are about deceit, and, accordingly, the first element of a claim of market manipulation is, in
the CommissionÕs words, Òusing a fraudulent device, scheme or artifice, or making a material
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misrepresentation or a material omission as to which there is a duty to speak under a
Commission-filed tariff, Commission order, rule or regulation, or engaging in any act, practice,
or course of business that operates or would operate as a fraud or deceit upon any entity.Ó

PowhatanÕs Culpability under FERCÕs Anti-Manipulation Rules

Against this backdrop, Powhatan is not culpable under the CommissionÕs rule prohibiting
manipulation of the electric energy markets. The company and the personnel named by the
FERC investigators did not act in a deceitful way, and they had reason to believe that they were
participating in the PJM market in a way allowed by PJMÕs tariff. Granted, they thought the
market structure approved by the Commission was not necessarily rational, and could be highly
profitable, and, indeed, the Commission soon after the period at issue revised the tariff
provisions under which their agent Dr. Chen had acted.27 That, as should be clearly evident by
now, is not dispositive. The Commission approved amendments to NYISOÕs, PJMÕs, and ISO
NEÕs tariffs when it became apparent, through its Enforcement staffÕs investigations, bolstered
by market monitorsÕ recommendations and stakeholdersÕ concerns, that changes to those tariffs
were necessary to enable the markets to function more efficiently.

Let me be more specific about what I understand took place here, an understanding which I have
developed on the basis of the Enforcement StaffÕs Findings and Supporting Evidence contained
in their August 9, 2013 Letter to PowhatanÕs counsel. What follows does not reply to the staffÕs
legal analyses. I leave that to PowhatanÕs attorneys. Rather, what follows is how I interpret the
facts, as laid out by Staff, in the context of the overarching issue, prosecution of market
manipulation claims by market participants acting, without deceit, within the four corners of an
RTO or ISO tariff.

�x To start with, Powhatan personnel had a long-term and legitimate business relationship
with Dr. Chen, who in StaffÕs view (at p. 6) was a highly qualified and well educated
trader in electric energy markets. So, this is not a fly-by-night operation that raises
suspicions about an individualÕs or a companyÕs motives. These are responsible people,
who are engaged in earning their livings by trading and investing in the electric energy
markets. This is good for those marketsÑthe more players, the more liquidity.28

�x During 2008-2009, according to staff (at pp. 7-8), Dr. Chen was engaged in a Òlow-risk,
low-rewardÓ trading strategy, and only became aware of the Marginal Loss Surplus
Allocation (MLSA) aspects of PJMÕs tariff in November 2009, at which time he called
PJM to make sure he understood how the MLSA worked.29 From staffÕs account, he
apparently spoke to someone with knowledge of the MLSA. PJM was thus aware of Dr.
ChenÕs interest in the MLSA, and, conversely, Dr. Chen did not try to hide his interest
from the market administrator.

�x Dr. Chen then, as staff relates (at pp.8-9), began to develop a model for executing trades
within the parameters of the MLSA provisions in PJMÕs tariff, and also began to
experiment with his model to see how it would reduce risk. The question is, why
wouldnÕt someone with his knowledge and experience do just that? Such conduct does
not evidence a devious person, but rather a practical one. Indeed, if he had not proceeded
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in this way, would he have breached his fiduciary duty to his clients, and they in turn to
their investors?

�x In March 2010, according to staff (at pp. 9-10), Dr. Chen outlined a new trading strategy
to his clients, including personnel at Powhatan, and talked about Òtaking advantageÓ of
what appeared to be a low-risk situation, or at least a situation where the risks were lower
than before. In this regard, whose fault is it that there was a situation to take advantage
of? Dr. Chen? His clients? His clientsÕ investors? As there is no claim that any of them
urged or was responsible for crafting the relevant tariff provision, the answer seemed
clear, the fault lay with those who had structured the tariff.

�x At this time, I need to digress from the StaffÕs August 9, 2013 Letter, and turn to the
September 2010 order, in Docket No. ER10-2280-000, in which the Commission
accepted revisions to PJMÕs tariff to eliminate the requirement to reserve transmission
service for Up-To-Congestion bids in the Day-ahead Energy Market.30 As is apparent
from the background section of that order, PJMÕs Up-to-Congestion market rules, which
until then included MSLA, had been the subject of extensive debate and stakeholder
concern and interest for many years.31 Thus, activity under those rules was no secret, and
traders and others playing by those rules were not doing so in some clandestine or
devious way.

�x Staff points out next (at pp. 12-13) that, after suffering some losses, Dr. Chen
experimented and then adjusted his strategy, with the objective to reduce risk, and only
started to see positive results in June 2010. Staff states (at p. 12) that ÒChen learn[ed] his
scheme [was] not fail-proof.Ó Again, his clients and their investors might have faulted
Dr. Chen if he had not tried to improve his trading strategy, which staff unfairly calls a
Òscheme.Ó Granted, they ultimately view what he did as a Òscheme,Ó but at this point in
the narrative, the use of the statutory term associated with prohibited manipulation is
unnecessarily pejorative.

�x As Staff relates (at pp. 13-16), Dr. Chen advised his clients, including personnel at
Powhatan, of what he was doing. As Staff notes (at p. 15), they were skeptical, and not
necessarily excited because it appeared that what Dr. Chen was attempting to do was
based on a flawed or at minimum a poorly designed market structure. They were
concerned that if that were the case, and the Commission retroactively changed the rules,
they could suffer severe losses. Notwithstanding the limits on FERCÕs ability to change
tariffs retroactively, the situation appearing too good to be true to Powhatan personnel
does not mean they had a deceitful animus or intended to deceive the market. More
likely, as can be gleaned from staffÕs description, they were astonished that
knowledgeable, well-meaning people came up with the structure to begin with, and a
Federal agency approved it.32 Importantly, in this regard, they commented that the flaw
was so obvious, transparent and significant that Òa monkey could have made trades in the
market.Ó This is not an admission of wrongdoing by any stretch of the imagination.
Rather, it is an exclamation of astonishment by market participants about the structure of
the market, not about the naivetŽ of other market participants or the ultimate consumer.
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�x Finally, Powhatan personnel had no obligation to advise the Commission of the seeming
market flaw. Any obligation to do that lay with PJMÕs market monitor or with PJM
itself. Both in fact apparently did that. PJMÕs FERC-approved market monitor in at least
three previous years (2007, 2008, and 2009) described the Up-to Congestion Market as
providing for a Ògaming opportunity.Ó33 PJM ultimately proposed to change its tariff, in
Docket No. ER10-2280-000, a proposal the Commission accepted in September 2010.

At bottom, Powhatan personnel did not act in any way deceitful or devious in investing in the
market strategies of Dr. Chen. They may have wondered about the market structure in which Dr.
Chen was trading, but that wonderment does not constitute, in any way, shape, or form,
prohibited conduct. Moreover, as mentioned, the Commission eventually recognized and
changed the particular flaw in the market structure.34 That is the way that the system should
work. Through investigations, market monitoring, and the stakeholder process, the Commission
should find and correct flaws in the market structure. It should not punish someone because he
acted without deceit in that imperfect structure.
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Endnotes

1 Even though I do not represent Powhatan here as its counsel, but rather as its consultant on FERC
enforcement matters, I am licensed to practice law in the Commonwealth of Kentucky and the District of
Columbia. Besides my J.D. (from Chase College of Law, Northern Kentucky University), I also received an
M.A. and a B.A. (!"##$ %"# &$"'( ) in History from the University of Cincinnati and Thomas More
College, respectively. I was a recipient of numerous scholastic scholarships and fellowships, and assisted
the Hon. Arthur Goldberg, former Associate Justice of the Supreme Court of the United States, when he
was a visiting professor at my law school. After law school and shortly before I joined FERC, I clerked for
the Hon. Robert O. Lukowsky, Justice, Supreme Court of Kentucky. I am a frequent speaker at energy
conferences and programs for continuing legal education.

2 Specifically, at FERC, I served as Associate General Counsel for Gas and Oil (1986-1993), Special Counsel
and Deputy Solicitor (1993-2001), Associate General Counsel for General and Administrative Law and
Designated Agency Ethics Official (2001-2004), and Chief of Staff (2004-2005). In 2005, I also worked at
the Irish Commission for Energy Regulation, on assignment from FERC, at which time I became active in
the International Gas Union (IGU). Eventually, I participated in three IGU world gas conferences (2006,
2009, and 2012), and, in March 2012, the IGU published my paper comparing FERC with the European
Union’s Agency for the Cooperation of Energy Regulators.

3 )(( *+,-./.0.,1 ,2 31(+45 6$+7(0 6$1.8"&$0.,1, Order No 670, FERC Stats. & Regs. ¶ 31,202, ,+'(+ ,1
+(-94, 114 FERC ¶ 61,300 (2006) (promulgating the rules at 18 C.F.R. Part 1c).

4 See http://ferc.gov/enforcement/enforce-res.asp (last accessed on Sept. 30, 2013).

5 )((: (;4;: <.1%,&1 *$8(+ $1' =.!!"(: <<>, 144 FERC ¶ 61,162 (2013), at P 7.

6 16 U.S.C. § 824v(a) (2006).

7 18 C.F.R. § 1c.2(a) (2013); !(( *+,-./.0.,1 ,2 31(+45 6$+7(0 6$1.8"&$0.,1, Order No. 670, FERC Stats. &
Regs. ¶ 31,202, at P 49, +(-94 '(1.(' , 114 FERC ¶ 61,300 (2006).

8 See Centralized Capacity Markets in Regional Transmission Organizations and Independent System
Operators, Technical Conference in FERC Docket No. AD13-7-000 (September 25, 2013). Before the
conference, on August 23, 2013, FERC staff issued a report that also examined the challenges facing the
organized electric markets in the Northeast. See http://www.ferc.gov/CalendarFiles/20130826142258-
Staff%20Paper.pdf.

9 )(( *.8(&.1( )(+?.%( @/&.4$0.,1! $1' A(?.!.,1! 0, A(4"&$0.,1! B,?(+1.14 )(&2CD#8&(#(10.14
=+$1!8,+0$0.,1 $1' A(4"&$0.,1 ,2 E$0"+$& B$! *.8(&.1(! F20(+ *$+0.$& G(&&-($' H(%,10+,&, Order No. 636,
FERC Stats. & Regs., Regulations Preambles Jan. 1991 – June 1996 ¶ 30,939, ,1 +(-94, Order No. 636-A,
FERC Stats. & Regs., Regulations Preambles Jan. 1991 - June 1996 ¶ 30,950, ,1 +(-94, Order No. 636-B,
61 FERC ¶ 61,272 (1992), ,1 +(-94, 62 FERC ¶ 61,007 (1993), $229' .1 8$+0: ?$%$0(' $1' +(#$1'(' .1 8$+0:
I1.0(' H.!0; >,!; ?; J3A>, 88 F.3d 1105 (D.C. Cir. 1996), ,+'(+ ,1 +(#$1' , Order No. 636-C, 78 FERC ¶
61,186 (1997); *+,#,0.14 G-,&(!$&( >,#8(0.0.,1 =-+,"4- @8(1 F%%(!! E,1C'.!%+.#.1$0,+5 =+$1!#.!!.,1
)(+?.%(! /5 *"/&.% I0.&.0.(! $1' A(%,?(+5 ,2 )0+$1'(' >,!0! /5 *"/&.% I0.&.0.(! $1' =+$1!#.00.14 I0.&.0.(!:
Order No. 888, FERC Stats. & Regs., Regs. Preambles ¶ 31,036 (1996), %&$+.2.(',76 FERC ¶ 61,009 and 76
FERC ¶ 61,347 (1997), ,+'(+ ,1 +(-94 , Order No. 888-A, FERC Stats. & Regs., Regs. Preambles ¶ 31,048,
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,+'(+ ,1 +(-94 , Order No. 888-B, 81 FERC ¶ 61,248 (1997), ,+'(+ ,1 +(-94 , Order No. 888-C, 82 FERC ¶
61,046 (1998), $229' .1 8$+0, =+$1!#.!!.,1 F%%(!! *,&.%5 )0"'5 B+8; ?; J3A>, 225 F.3d 667 (D.C. Cir. 2000),
$229', E(K L,+7 ?; J3A>, 535 U.S. 1 (2002).

10 )(( G-,&(!$&( >,#8(0.0.,1 .1 A(4.,1! K.0- @+4$1.M(' 3&(%0+.% 6$+7(0!, Order No. 719, 125 FERC ¶
61,071 (2008), at PP 353-354. )(( $&!,18 C.F.R. § 35.28(g)(3)(ii)(A) and (v) (2013).

11 Order No. 719 also codified the protocol of market monitors’ referring instances of Market Violations
to the Commission’s Office of Enforcement. )(( 18 C.F.R. § 35.28(g)(3)(ii)(C) and (iv) (2013).

12 )(( 4(1(+$&&5Enforcement Staff Report, Findings of a Non-Public Investigation of Potential Market
Manipulation by Suppliers in the New York City Capacity Market (Feb. 28, 2008), available in Docket Nos.
IN08-2-000 and EL07-39-000.

13 )(( E(K L,+7 D1'(8(1'(10 )5!0(# @8(+$0,+: D1%., 122 FERC ¶ 61,211, ,+'(+ ,1 +(-94 , 124 FERC ¶
61,301 (2008), order on clarification, reh’g, and compliance filing, 131 FERC ¶ 61,170 (2010), $88($&
8(1'.14 !"/ 1,#; *"/&.% )(+?.%( >,##.!!.,1 ,2 E(K L,+7 ?; J3A> , No. 08-1366 (D.C. Cir. Nov. 21, 2008).

14 )(( H> 31(+45: <<> ?; N;O; 31(+45 )(+?.%(! PI;);Q: D1%., Order Denying Complaint, 124 FERC ¶ 61,295
(2008).

15 D';Attachment 1 (Enforcement Staff Report on Non-Public Investigation into DC Energy’s Allegations
of Market Manipulation by HQ Energy in the New York Independent System Operator Energy and
Transmission Congestion Contract Markets (Sept. 29, 2008), at p. 23.

16)(( *R6 D10(+%,11(%0.,1: <;<;>; ?; F%%,+' 31(+45: <<>: (0 $&., 127 FERC ¶ 61,007, ,+'(+ ,1 +(-94, 129 ¶
61,010 (2009). Attached to the first order is the Enforcement Staff Report on Non-Public Investigation
into Possible Market Manipulation by Tower Research Capital Affiliates in the Financial Transmission
Rights Markets Operated by PJM: Alleged Wrongful Coordination of FTRE Strategies and Affiliate Risk-
Shifting (March 11, 2009).

17 )(( *R6 D10(+%,11(%0.,1: <;<;>., 122 FERC ¶ 61,279 (2008).

18 )(( E(K L,+7 D1'(8(1'(10 )5!0(# @8(+$0,+: D1%., 128 FERC ¶ 61,049 (2009), Attachment Enforcement
Staff Report on Non-Public Investigation into Allegations of Market Manipulation in Connection with
Lake Erie Loop Flows (June 10, 2009), at pp. 4, 28.

19 )(( E(K L,+7 D1'(8(1'(10 )5!0(# @8(+$0,+: D1%;132 FERC ¶ 61,031, ,+'(+ ,1 +(-94 , 133 FERC ¶
61,276 (2010), ,+'(+ ,1 2"+0-(+ +(-94, 136 FERC ¶ 61,011 (2011), ,+'(+ ,1 %,#8&.$1%( 2.&.14, 138 FERC ¶
61,195: ,+'(+ ,1 +(-94 , 140 FERC ¶ 61,140 (2012).

20 )(( A.%-$+' S&"#(10-$&: F00,+1(5 B(1(+$& 2,+ 0-( )0$0( ,2 >,11(%0.%"0: (0 $&;: ?; D)@ E(K 314&$1': D1%;:
(0 $&;, Opinion No. 513, Order Affirming Initial Decision, 135 FERC ¶ 61,117 , at P 15, ,+'(+ ,1 +(-94: 138
FERC ¶ 61,013 (2012).
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21 )(( <.1%,&1 *$8(+ $1' =.!!"(: <<>, 144 FERC ¶ 61,162 (2013) (Commissioner LaFleur dissenting in part),
>,#8(0.0.?( 31(+45 )(+?.%(!: <<>, 144 FERC ¶ 61,163(2013) Commissioner LaFleur dissenting in part),
and A.%-$+' ).&7#$1, 144 FERC ¶ 61,164 (2013) (Commissioners LaFleur and Norris dissenting in part).

22 )(( 144 FERC ¶ 61,162, at P 35; 144 FERC ¶ 61,163, at P 48; 144 FERC ¶ 61,164, at P 48.

23 )(( D)@ E(K 314&$1' D1%., 123 FERC ¶ 61,021, ,+'(+ ,1 +(-94 , 124 FERC ¶ 61,235 (2008).

24 )((: (;4; , Order No. 670, at P 5.

25 D';

26 )(( A.%-$+' S&"#(10-$&, 135 FERC ¶ 61,117, at PP 37-38.

27 )(( *R6 D10(+%,11(%0.,1, Order Accepting Tariff Revisions, LLC, 132 FERC ¶ 61,244 (2010).

28 Along these lines, the U.S. Court of Appeals for the D.C. Circuit recently pointed out: “From FERC’s
policy perspective, the virtual marketers serve a useful purpose: they spot and exploit inefficiencies,
driving prices closer to an accurate reflection of fundamental value.” S&$%7 @$7 31(+45: <<>: (0 $&; ?;
J3A>, No. 08-1386, (0 $&;slip op. at 16 (D.C. Cir. Aug. 6, 2013).

29 Staff described MLSA as follows (at p. 5): “Transmission line loss charges are a component of the
per-MWh price of electricity in the PJM market. PJM uses the marginal loss method to calculate the
charges to cover these line losses, which over-collects the cost of the losses. Pursuant to section 5.5 of
the appendix to Attachment K of PJM’s tariff, MWhs of successfully scheduled trades associated with
paid-for transmission in a given hour receive a proportionate share of the surplus collected throughout
the entire PJM market for the hour. This distribution is known as the Marginal Loss Surplus Allocation,
or MLSA.” (Footnote omitted.)

30 )(( *R6 D10(+%,11(%0.,1: <;<;>., 132 FERC ¶ 61,244 (2010).

31 D';PP 2-11.

32 )(( S&$%7 @$7 31(+45: <;<;>;: (0 $&; ?; *R6 D10(+%,11(%0.,1: <;<;>;:Order Denying Complaint, 122 FERC ¶
61,208 (2008), ,+'(+ ,1 +(-94 , 125 FERC ¶ 61,042 (2008), Order Accepting Compliance Filing, 128 FERC ¶
61,262 (2009), ,+'(+ ,1 +(-94: 131 FERC ¶ 61,024 (2010), $229' .1 +(&(?$10 8$+0, S&$%7 @$7 31(+45: <;<;>;:
(0 $&; ?; J3AC, No. 08-1386, (0 $&. (D.C. Cir. Aug. 6, 2013).

33 See: http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2009/2009-som-pjm-
volume1.pdf, at p. 40;
http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2008.shtml, at p. 239;
http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2007.shtml, at p. 225.

34 Notably, as can be inferred from Staff’s report at p. 19, Dr. Chen stopped his paired trading in up-to
congestion contracts on August 3, 2010. Although the Staff’s report does not say why, it is my
understanding that Dr. Chen stopped immediately after PJM’s market monitor contacted him.
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November 1, 2013 

Drinker Biddle & Reath LLP 
attn: William M. McSwain or Tara S. Sarosiek 
 
Re: PJM Up-To Congestion Transactions, Docket No. IN10-5-000 (Federal Energy 
Regulatory Commission Investigation) 
 

CONSULTING REPORT OF JEFFREY H. HARRIS, Ph.D. 

1. I, Jeffrey H. Harris, hold the Gary Cohn Goldman Sachs Endowed Chair in Finance at the 
Kogod School of Business at American University. I have taught at a number of other 
universities. From 2007 to 2010, I served as Chief Economist at the U.S. Commodity Futures 
Trading Commission (CFTC) in Washington, DC. As the CFTC Chief Economist, I directed the 
economic analysis to support the Division of Enforcement in a wide variety of cases. I was in 
charge of directing economic research studies and providing economic guidance to the 
Commission. In this capacity, I recruited, hired and directed a team of economists who interfaced 
with market surveillance and enforcement staff regarding economic issues. I coordinated efforts 
with Enforcement attorneys regarding the potential for market abuses and directed staff to apply 
economic analysis to support Enforcement cases efficiently and effectively.  Through this work 
and my own research, I have become intimately familiar with the interface between the law and 
economics. 

2. My primary teaching responsibilities have spanned the areas of investments, derivative 
securities (options and futures), financial markets and institutions, and corporate finance. I 
received my Ph.D. in Business Administration (Finance) from the Ohio State University in 1995, 
a Masters of Business Administration from the University of Iowa in 1987 and a B.A. degree in 
Physics from the University of Iowa in 1986.   

3. I have also served a one-year term as Visiting Academic Fellow at the NASDAQ Stock 
Market and a one-year term as a Visiting Academic Scholar in the Office of Economic Analysis 
at the United States Securities and Exchange Commission (SEC) in Washington, DC. My 
academic work has been in the field of market microstructure, studying how trading behavior, 
market regulations and market structure interact. I have published numerous articles in refereed 
finance journals, including The Energy Journal, the Journal of Finance, the Journal of Financial 
Economics, the Journal of Futures Markets, the Journal of Investment Management, and the 
Review of Financial Studies. My publication record includes a variety of papers related to both 
the trading environment of and trading rules governing commodity markets. In addition, I have 
served as a referee for a wide range of academic journals.  

4. I have testified on four separate occasions to various Committees and Subcommittees of the 
�8�Q�L�W�H�G���6�W�D�W�H�V���&�R�Q�J�U�H�V�V�����L�Q�F�O�X�G�L�Q�J���³�7�K�H���5�R�O�H���R�I���6�S�H�F�X�O�D�W�L�Y�H���,�Q�Y�H�V�W�P�H�Q�W�V���L�Q���(�Q�H�U�J�\���0�D�U�N�H�W�V�´��
before the United States Senate Subcommittee on Energy and Natural Resources on September 
���������������������³�)�L�Q�D�Q�F�L�D�O���6�S�H�F�X�O�D�W�L�R�Q���L�Q���&�R�P�P�R�G�L�W�\���0�D�U�N�H�W�V�����$�U�H���,�Q�V�W�L�W�X�W�L�R�Q�D�O���,�Q�Y�H�V�W�R�U�V���D�Q�G���+�H�G�J�H��
Funds Contributing to Food and Energy Price Inflatio�Q�"�´���E�H�I�R�U�H���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���6�H�Q�D�W�H��
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�&�R�P�P�L�W�W�H�H���R�Q���+�R�P�H�O�D�Q�G���6�H�F�X�U�L�W�\���D�Q�G���*�R�Y�H�U�Q�P�H�Q�W�D�O���$�I�I�D�L�U�V���R�Q���0�D�\�����������������������³�7�K�H���,�Q�I�O�X�H�Q�F�H��
�R�I���6�S�H�F�X�O�D�W�L�Y�H���7�U�D�G�H�U�V���L�Q���&�R�P�P�R�G�L�W�\���0�D�U�N�H�W�V�´���E�H�I�R�U�H���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���+�R�X�V�H���R�I��
Representatives Agriculture Committee on May 15, 2008�����D�Q�G���³�7�K�H���,�Q�I�O�X�H�Q�F�H���R�I���1�R�Q-
�F�R�P�P�H�U�F�L�D�O���,�Q�V�W�L�W�X�W�L�R�Q�D�O���,�Q�Y�H�V�W�R�U�V���R�Q���2�L�O���3�U�L�F�H�V�´���E�H�I�R�U�H���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���6�H�Q�D�W�H���&�R�P�P�L�W�W�H�H���R�Q��
Energy and Natural Resources on April 3, 2008. 

5. I have been retained by �3�R�Z�K�D�W�D�Q���(�Q�H�U�J�\���)�X�Q�G���/�/�&�����³�3�R�Z�K�D�W�D�Q�´�����D�Q�G���'�U�L�Q�N�H�U���%�L�G�G�O�H���	��
Reath LLP to assist in the above-referenced matter by providing consulting services on market 
manipulation, the Up-to Congestion Trades and any related issues that arise during the course of 
the Engagement. At this point, Powhatan and I have agreed that any reports or work product I 
produce for this Engagement will be policy oriented and not necessarily intended to be presented 
as testimony. For this Consulting Report, I have relied on the information contained in the 
documents listed in the Reference section in Appendix A below. Accordingly, if additional 
materials or any new facts are brought to my attention, I reserve the right to modify or update my 
opinions. 

 

I. Overview 

6. Having reviewed the issues in the Federal Energy Regulatory Commission (FERC) 
Investigation, it is my opinion that the preliminary conclusions reached by FERC's Office of 
Enforcement staff are misguided and without merit. In particular, I believe the preliminary 
conclusions related to risk, manipulation, scienter, and parallel arguments based on the Amanat 
case do not stand up to informed judgment. I address each of these below. 

 

II. FERC Fails to Consider the Real Economic Risks to the Trading Strategies Examined in 
This Case 

7. The Defendants (Dr. Houlian Chen and Principals of the Huntrise Energy Fund, LLC and 
Powhatan) engaged in scheduling of Up-to Congestion (UTC) transactions in the PJM 
Interconnection from February 2010 through August 3, 2010. These trades were in part designed 
to share in a portion of the Marginal Loss Surplus Allocation (MLSA) that, at the time, was 
shared by participants according to a non-public formula determined by PJM. While the 
Defendants were able to profit from their trading on average, these profits were far from riskless 
as evidenced, for example, by the losses exceeding $176,000 on a single trade on May 30, 2010 
(a day the Defendants lost over $300,000). 

8. The risks in this case stem from a number of sources, including basis risk, the risk of trades 
failing to clear, the risk of PJM having made erroneous calculations in sharing MLSA revenues, 
the risk of PJM changing the (non-public) formula for sharing MLSA revenues, the risk of 
unknown competitive behavior by others sharing in MLSA revenues and the risk stemming from 
unknown weather conditions. Despite the Defendants' attempts to minimize the sources of these 
risks (e.g., by avoiding "shoulder months" which experience mild weather, or by focusing on 
correlated pair trades up through the May 30, 2010 losses or matched pair trades thereafter), 
these risks prevailed throughout the period under investigation.  
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9. Given these facts, I do not agree with FERC's assertion (Preliminary Findings, p. 22) that 
Chen (one of the Defendants) "did not assume market risks."  This same document recognizes 
the largest May 30, 2010 loss exceeded $176,000 (and exceeded $300,000 for the day) and 
points out (in footnote 9 on p. 9 and on p. 23) that in 46% of the hours for a set of correlated pair 
trades and 20% of matched pair trades the MLSA revenues, combined with other costs, did not 
yield positive returns. 

10. The prime example of basis risk inherent in correlated pair trading occurred on May 30, 2010 
when an unanticipated price divergence left the Defendants with a loss exceeding $176,000. The 
Defendants' spread trades were based on fundamental research on the spread between prices at 
different nodes (prior to May 30, 2010) and points in time on PJM (throughout the period in 
question). As with most spread trades, this fundamental research is incorporated into market 
prices via trades which provide liquidity for other traders and make markets more efficient. Most 
certainly, however, these correlated pair trades were subject to the risk of the basis changing 
between nodes and across time. 

11. The recognition of these risks appeared to be clear at the time of trading. The Defendants 
expressed concern prior to March 2010 that PJM would stop sharing MLSA revenues or that 
PJM had made incorrect calculations and would want the Defendants to pay back past revenues. 
In fact, this risk was real, given that the full extent of gains or losses from UTC trading would 
not be known for up to a week later when any estimated MLSA revenues might be disbursed. 

12. The risk that PJM made erroneous calculations in sharing MLSA revenues never materialized 
during the period under question, but this does not make the risk any less relevant. In fact, the 
risk that PJM would change the (still) unknown formula for sharing MLSA revenues did 
materialize in September 2010, but after the date the Defendants ceased trading.  

13. In my opinion, the market risk of unknown competitive behavior by others likely played a 
part in the variability of Defendant profits. Two aspects of this competitive behavior appear to 
play a role in this case--the risk that the trading volume of others would adversely move market 
prices and the risk that the Defendants' model of estimated MLSA revenues would be affected by 
the trades of other participants. Since UTC bids submitted by competitors affected the estimated 
MLSA revenues, competitive uncertainty clearly was a risk factor.  

14.  Defendant statements acknowledge that the market could bear volume only up to a point 
(where spread trades that move market prices could lead to unprofitable prices). Defendant�V�¶ 
analysis and trading, contrary to being reckless, attempted to quantify and avoid market moving 
actions so as to maximize the probability of success. 

15. Importantly, uncertain weather conditions play a role in the basis risk between nodes and 
across time. It appears to me that the Defendants took care in minimizing this risk by avoiding 
"shoulder months" where weather is typically milder. This fact reinforces my belief that the 
Defendants applied prudent risk management to their trades. Given the fact that local weather 
conditions can vary substantially, the correlated pair trades undertaken before May 30, 2010 
could not completely eliminate unexpected basis changes between nodes. Likewise the daily 
variation in weather conditions made all pair trades risky across time, including the matched pair 
trades. 
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16. Statements from FERC's Preliminary Findings support a reasonable conclusion that these 
trades were risky. Apart from the massive May 30, 2010 losses, FERC notes that "over 80% of 
the hours" in which the Defendants employed the matched pair strategy the MLSA revenues 
exceeded transmission-related, market and ancillary service charges (Preliminary Findings, p. 
23). Viewed objectively then, nearly 20% of the hours in which the Defendants employed this 
strategy, MLSA revenues apparently did not cover these charges so that the Defendants lost 
money. A trading strategy that loses money nearly 20% of the time is quite risky. 

 

III. FERC Fails to Demonstrate that Market Prices Were Manipulated in this Case 

17. FERC's August 18, 2010 filing states the trades in question "were undertaken with the intent 
of manipulating PJM market rules." In my opinion, this cannot be the case. PJM market rules 
were, and continue to be, determined by PJM alone and were not manipulated by the Defendants. 
Indeed, as described above, the Defendants undertook some effort to analyze past MLSA 
payouts in an effort to maximize their expected profits from the rules which PJM established. It 
appears to me that at no time did the Defendants actually have knowledge of the precise rules 
that PJM established for calculating and distributing MLSA payments, let alone manipulate these 
rules to their own benefit.  

18. One type of manipulation involves the exercise of market power (by cornering or squeezing a 
market, for instance). To my reading, the Defendants had no ability to manipulate the PJM 
market rules since the Defendant did not participate in setting, changing or amending these rules 
in any sense. The fact that the Defendant may have made some profits by scientifically 
estimating expected profits under a set of established rules does not by itself represent any type 
of market power. 

19. Other types of manipulation might involve "wash trades" (selling and re-purchasing the same 
security or substantially the same security to generate activity and to affect the security's price). 
To my estimation, the Defendants' pair trades cannot be considered wash trades since the pair 
trades were (demonstrably, as noted above) exposed to market price risks that involved potential 
(and actual) losses while wash trades involve no risk of loss.1 

20. The Defendants in this case appear to have taken care in minimizing, but not eliminating, 
market risks. FERC appears to view this risk management as evidence that no risk was taken 
with these pair trades. The trading results clearly show one day of significant losses (May 30, 
2010) and, I believe, an extensive and significant number of individual hours where Defendant 
trades were unprofitable. My reading of the facts notes that a full 46% of hours involving 
correlated pair trades (in the analysis of two sets) and nearly 20% of hours involving matched 

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
! "&'"()*+,-."/,01-'"2134'"5)2"&6642.)7"&"18"97+)0)3":")2"3+4";-)3342"<=0>)'')12"31"?1>>)'')12"@2A4'3)B,3)12"<3,88"
12":4+,C8"18"D1E+,3,2"924-BF"G=2.H"II?"@2"-4J"DKL"M6N31"?12B4'3)12"/-,2',*3)12'"5O1*P43"Q1R"@Q!SNTNSSU".,34."
V*3104-"#!H"#S!! UH"W,"M/?"3-,2',*3)12"8-1>"Q1.4"&"31"Q1.4":")'"!"#"$ "3+4"4X=)A,C423"18","M/?"3-,2',*3)12"8-1>"
Q1.4":"31"Q1.4"&W"54>6+,')'")2"1-)B)2,CUR"@2"3+)'"C)B+3"*12B4'3)12"3-,.4'",-4"213"3+4"',>4",'"'4*=-)3)4'"6=-*+,'4'"
,2."',C4'R"
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pair trades (following May 30, 2010) were not profitable during the period in question. These 
facts clearly show that the Defendant trades were exposed to significant risks. 

 

IV. FERC Fails to Credibly Establish Scienter in This Case 

21. Scienter (the intent or knowledge of wrongdoing) in financial manipulation cases refers to 
whether accused either intended to deceive, manipulate or defraud or acted with recklessness 
when trading. In their Preliminary Findings, FERC Staff cite statements of the defendants which 
express concern about the continuing profitability of their trading (p.11). However, these 
statements do not show intent to deceive, manipulate or defraud, but rather a rational concern 
about risks that affect expected trading profits. 

22. In their Preliminary Findings, FERC Staff also cite the fact that the Defendants scaled up 
their trading operations in May 2010, but these facts do not appear to me to demonstrate 
recklessness in the trading strategy. Indeed, Defendant�V�¶ statements at the time appear to express 
a rational concern about the viability of the trading strategy looking forward. As noted above, the 
risks of this strategy involved the cessation of the MLSA refund, a possible change in the MLSA 
calculation, a mistake in the MLSA refunds received in the past, a possibility that trades might 
not clear, basis risk (which appears to have led to the massive May 30, 2010 loss), and the risk of 
unknown actions by other participants.  

23. Further, the Defendants were diligent in undertaking trades that attempted to minimize these 
risks. This demonstrates to me that the trading was not reckless in any sense, but rather shows 
that the trading was prudent and rationally intended to minimize the risk of losses. 

24. In my assessment, the Defendants made no attempt to defraud anyone. PJM established the 
rules regarding sharing of the MLSA. The Defendants executed risky trades in order to maximize 
expected profits given these rules. I understand that all trades were clearly identified to PJM and 
in no way did the Defendants misrepresent themselves to PJM or other market participants. In 
fact, MLSA revenues were shared for many months before Defendant�V�¶ trades were questioned. 
Further, upon notice in August 2010, the Defendants ceased trading immediately as requested. 
To me, none of these facts even remotely suggests that the Defendants intended to defraud. 

 

V. The Facts and Circumstances From the In re Amanat (Amanat) Case Differ Significantly 
From this Case 

25. As noted in FERC's Preliminary Findings, trading in the Amanat case involved "sham trades" 
which were "designed to avoid the effects of price changes due to market forces." Careful 
consideration of the facts and circumstances, however, shows that the present case differs 
significantly from Amanat. First, Defendant�V�¶ pair trades clearly did not (and could not) avoid 
the effects of price changes due to market forces and/or uncertainty in MLSA revenues as 
demonstrated by the fact that 46% of the hours containing correlated pair trades and almost 20% 
of the hours containing matched pair trades were not profitable. Further, as the May 30, 2010 
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results showed, these losses could also be substantial. The Amanat stock trades were exposed to 
no similar market risk. 

26. Second, the trading in Amanat involved trading in the public markets, where the effects of 
the sham trades arguably led to trading volume that other traders were likely to rely upon as 
public information signals. The trading in the present case involved only pair trades in the UTC 
market which, to my knowledge, FERC has not connected to the detriment of other traders other 
than asserting that these trades "implicitly signaled" that the trades were made to "profit from 
market price movements" (FERC Preliminary Findings, p.21). As spread trades, the profitability 
of trades in question here clearly depended on spread changes. The variation in profitability from 
hour to hour depended in part on uncertain spread changes and in part on uncertain MLSA 
revenues. 

27. Third, the Amanat case involves trading in Nasdaq securities where the formula and 
thresholds for sharing in data revenues are clearly public knowledge. Importantly, no public 
knowledge or formula for determining MLSA payments exists in this case. In fact, the 
Defendants were surprised by the windfall payments that were made under the MLSA payments 
in 2009 and only used the history of payments in an attempt to estimate the non-public PJM 
calculations for MLSA revenue sharing in this case. As noted above, the continued use of this 
non-public formula and the potential for unexpected revisions to the formula for current or future 
UTC trades made Defendant�V�¶ trades risky (and might well have erased past or current week 
profits). No similar risks apply to the Amanat case, highlighting another difference between the 
riskless "sham trades" in the Amanat case and the risky pair trades in the present case. 

28. A fourth difference between the cases involves the mechanism by which the trades were 
executed. In the Amanat case, actual offsetting trades were executed immediately within 
milliseconds. In the current case, the Defendants entered bids that were not executed 
immediately. Amanat also executed trades via a broker-dealer affiliated with MarketXT, the 
beneficiary of the Nasdaq rebate program, concealing the fact that he was on both sides of each 
trade. In the current case, the Defendant trades were always clearly identified as such. 

 

VI. Summary 

29. The Defendant trades in question quite clearly profited from sharing in the MLSA revenues 
from UTC trading volume. Notably, however, the trades which qualified for MLSA revenues 
were also subject to considerable market risk, considering that as many as 46% of a sample of 
correlated pair trades and almost 20% of matched pair trades were not profitable during the 
period under question. Further, reflecting basis risk and other sources of risk, these losses could 
be (and were on May 30, 2010) significant. 

30. Additionally, the profitability of trades in question were also subject to the risk that MLSA 
revenues were not guaranteed, and could only be estimated. The fact that MLSA revenues were 
surprisingly large and doled out months after trades occurred in 2009 highlight the uncertain 
nature of these revenues during the period in question. Far from the certain data sharing revenues 
cited in the Amanat case, this uncertainty added significant risk to Defendant�V�¶ trades, including 
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current trades (since MLSA revenues were doled out up to a week in arrears), past trades (had 
PJM again changed the non-public revenue sharing formula months after these trades were 
executed) and future trades (if PJM changed the non-public formula at any point in time).  

 

 

Appendix A--Documents Referenced 

Written Submission to Commission Investigation Staff on Behalf of Powhatan Energy Fund, 
LLC In re: PJM Up-to Congestion Transactions (Docket No. IN10-5-000) dated October 21, 
2011. 

Written Submission to Commission Investigation Staff on Behalf of Dr. Houlian Chen In re: 
PJM Up-to Congestion Transactions (Docket No. IN10-5-000) dated December 13, 2010. 

Preliminary Findings of Enforcement Staff's Investigation of Up To Congestion Transactions by 
Dr. Houlian Chen on Behalf of Himself and the Principals of Huntrise Energy Fund LLC and 
Powhatan Energy Fund, LLC, Docket No. IN10-5-000 presented in letter dated August 9, 2013 
from Steven Tabackman, Attorney in FERC's Office of Enforcement to William M. McSwain, 
Esq.  

 

 

 

 

"





 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



! " !

!"#"$%$&"'()'*+()$,,(+'-#++.'/#++0,'
1&'"2$'3#""$+'()'*43'56 7"('8(&9$,"0(&':+#&,#;"0(&,'

<$=$+#>'?&$+9.'@$9A>#"(+.'8(%%0,,0(&'
B(;C$"'D(E'1DFG7H7GGG'

!"#$%&'(#)%"*
�W�}�Á�Z���š���v�����v���Œ�P�Ç���&�µ�v�����>�>�����~�^�W�}�Á�Z���š���v�_�•�����v�����]�š�•�����}�µ�v�•���o�U��#$%&'($!)%**+(!,!-(./0!1123!$(/.%&(*!
4(! /5!56%&(!5&!70(/0($! /0(!85&8+9:%5&:!59/+%&(* !;<!/0(!=(*($.+!>&($?<!-(?9+./5$<!@544%::%5&!
�~�=̂>-@�_3!A@544%::%5&AB!:/.CC!�~�^�^�š���(�(�_�•���]�v��%/:!6$(+%4%&.$<!C%&*%&?:!%&!/0(!.;5D(E$(C($(&8(*!
%&D(:/%?./%5&!.$(!7(++EC59&*(*F" !!G45&?!5/0($!8.$(($!0%?0+%?0/:3!H!.4!.!C5$4($!@0%(C!>85&54%:/!
5C!/0(!I>@3!.&*! H!�Z���À�������µ�š�Z�}�Œ�������������}�}�l���š�]�š�o�����U���^�d�Œ�����]�v�P�����v�������Æ���Z���v�P���•�W���D���Œ�l���š���D�]���Œ�}�•�š�Œ�µ���š�µ�Œ����
C5$!2$.8/%/%5&($:F�_!!H!05+*!/0(!=$(*!JF!K((&.&!@0.%$!%&!=%&.&8(3!.&*! H!.4!2$5C(::5$!5C!=%&.&8(!.&*!
)9:%&(::!>85&54%8:!./!/0(!L&%D($:%/<!5C!I59/0($&!@.+%C5$&%.!M.$:0.++!I8055+!5C!)9:%&(::F!!H&!
G66(&*%N!G3!H!*(:8$%;(!4 <!O9.+%C%8./%5&:!%&!?$(./($!*(/.%+F!!

I/.CC!85&8+9*(:!/0./!8($/.%&!L6E�d�}�����}�v�P���•�š�]�}�v���~�^�h�d���_�•���š�Œ���v�•�����š�]�}�v�•���•���Z�����µ�o���������Ç�����Œ�X���,�}�µ�o�]���v��
PG+.&B!@�Z���v���~�^���Z���v�_�•���}�v�������Z���o�(���}�(���,�����W���&�µ�v�����/�v��F3!@L!=9&*!H&8F3!Q9&/$%:(!>&($?<!=9&*!11@!.&*!
2570./.&!*9$%&?!/0(!6($%5*!;(?%&&%&?!%&!=(;$9.$<!RS"S!/0$59?0!G9?9:/!T3!RS"S!D%5+./(!/0(!
���}�u�u�]�•�•�]�}�v�[�•���‰�Œ�}�Z�]���]�š�]�}�v���}�(�����v���Œ�P�Ç���u���Œ�l���š���u���v�]�‰�µ�o���š�]�}�v�X����H!$(.*!/0(!6$(+%4%&.$<!C%&*%&?:!
8.$(C9++<!.&*!*%*!&5/!854(!/5!/0(!:.4(!85&8+9:%5&!.:!*%*!/0(!I /.CCF!!M5:/!&5/.;+<3!H!C59&*!/0./!
�š�Z�����š�Œ�������•���]�v���‹�µ���•�š�]�}�v�����]�����v�}�š���À�]�}�o���š�����š�Z�������}�u�u�]�•�•�]�}�v�[�•���‰�Œ�}�Z�]���]�š�]�}�v���}C!(&($?<!4.$'(/!
4.&%69+./%5&F!!H!C9$/0($!C59&*!/0./!/0(!/$.*(:!*%*!&5/!D%5+./(!.&<!5/0($!$(.:5&.;+(!*(C%&%/%5&!5C!
4.$'(/!4.&%6 9+./%5&F!!H&:/(.*3!H!C59&*!/0./!@0( &�[�•���š�Œ�������•���Á���Œ����:/./%:/%8.+!.$;%/$.?(!/$.*(:!/0./!
0( !.$$.&?(*!7%/0!/0(!(N6(8/./%5&!/0./!/0(<!759+*!;(!6$5C%/.;+(!*9(!/53!.45&?!5/0($!/0%&?:3!
80.$.8/($%:/%8:!5C!.!655$+<!*(:%?&(*!4.$'(/!:/$98/9$(F!!

)(C5$(!(N6+.%&%&?!/0(!;. :(:!C5$!4<!56%&%5&3!85&:%*($!;$%(C+<!/0(!C.8/:!5C!/0(!8.:(F!!

���Š�‡�•�ï�•�����”�ƒ�†�‡�•*
H!9&*($:/.&*!/0./!@0(&!/$.*(*!LU@!85&/$.8/:!70%80!6$5D%*(* !C5$!/0(!:.+(!.&*!/$.&:4%::%5&!5C!
(+(8/$%8!(&($?<!C$54!5&(!:6(8%C%(*!%&/($C.8(!/5!. !&5*( !7%/0%&!/0(!2VM!:<:/(4!9&*($!8($/.%&!
8%$894:/.&8(:F!!H&0($(&/!%&!/0(:(!/$.*(:!7. : !(+(8/$%8!6$%8(!$%:'�v /0(!$%:'!/0./!/0(!6$%8(: !5C!#.<E
G0(.* !.&*!- (.+EU%4(!(+(8/$%8.+!85&?(:/%5&!759+*!80.&?(!/5!0%:!*%:.*D.&/.?(F!!>.80!:9;4%//(* !
/$.*(! .+:5!$(O9%$(* !/0./!/0(!/$.*($! 6.<!C%N(*!85:/:!6($!4(?.7.// E059$!/5!$(:($D(!/$.&:4%::%5&!
8.6.8%/<!.&*!/5!6$5D%*(!C5$!/0(!56($./%5&!5C!/0(!2VM!:<:/(4F!!HC!/0(:(!85:/:!6$5D(* !/5!;(!
?$(./($!/0.&!/0(!6$5C%/:!.::58%./(*!7%/0!80.&?(:!%&!(+(8/$%8!6$%8(:3!/0(!/$.*(! 7 59+*!;(!
9&6$5C%/.;+(F!!!!!

G:!.!$(:9+/!5C!(&/($%&?!/0(:(!85&/$.8/:3!@0(&�[�•!8+%(&/:3!.&*!.++!5/0($!LU@!/$.*($:! :9;:(O9(&/+<!
$(8(%D(*!8($/.%&!6.<4(&/:!C$54!2VM!8.++(*!M.$?%&.+!�>�}�•�•���^�µ�Œ�‰�o�µ�•�����o�o�}�����š�]�}�v���~�^�D�>�^���_�•FR!!�W�:�D�[�•��

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
" !�^�������^�W�Œ���o�]�u�]�v���Œ�Ç���&�]�v���]�v�P�•���}�(�����v�(�}�Œ�����u���v�š���^�š���(�(�[�•���/�v�À���•�š�]�P���š�]�}�v���}�(���h�‰���d�}�����}�v�P���•�š�]�}�v���d�Œ���v�•�����š�]�}�v�•�����Ç�����Œ�X���,�}�µ�o�]���v��
@0(&!5&!)(0.+C!5C!Q%4:(+C!.&*!/0(!2$%&8%6.+:!5C!Q9&/$%:(!>&($?<!=9&*!11@!.&*!2570./.&!>&($?<!=9&*3!11@3!#58'(/!
W5F!HW"SEXESSS�_�X!
R!���Z���v�����v�����}�š�Z���Œ�•���•�}�u���š�]�u���•���Œ���(���Œ���š�}���š�Z���•�����‰���Ç�u���v�š�•�����•���^�d�Œ���v�•�u�]�•�•�]�}�v���>�}�•�•�����Œ�����]�š�•�_�X����!



! R!

=>-@E.66$5D(*!/.$%CC:!:6(8%C%(*!/0(!.459&/:!5C!/0(:(!6.<4(&/: F!!U0(!(N8(::! 5C!/0(!80.$?(:!6.%*!
C5$!/$.&:4%::%5&!+%&(!+5::(:!5D($!/0(!.8/9.+!+%&(!+5::(:!C9&*(* !/0(!M1IG!6.<4(&/: F!!U0(!
*%CC($(&8(!7. :!65:%/%D(!;(8.9:(!2VM!6$%8(* !(N6(8/(*! +%&(!+5::(:!./!4.$?%&.+!85:/3!70%80!%:!
.;5D(!.D($.?(!85:/F!!W5!/$.*($!'&(7 !/0(!(N.8/!D.+9(:!5C!/0( !M1IG!6.<4(&/:! 70(&!/0(<!
:9;4%//(* !/0(%$!;%*:F!!

)(C5$(!/0(!6($%5*!%&!O9(:/%5&3!@0(&!/$.*(*!LU@!85&/$.8/:!6$%4.$%+<!7%/0!/0(!(N6(8/./%5&!5C!
6$5C%/%&?!C$54!(+(8/$%8!6$%8(!*%:8$(6.&8%(:F!!G:!.!$(:9+/!5C!/0(:(!/$.*(:3!@0(&!.66.$(&/+<!+(.$&(*!
/5!0%:!:9$6$%:(!/0./!/0(! M1IG!6.<4(&/:!7($(! :54(/%4(:! +.$?($!/0.&!0(!(N6(8/(*F!!).:(*!5&!
$(:(.$80!0(! :9;:(O9(&/+<!85&*98/(*3!H!9&*($:/.&*!/0./!0(!C9$/0($!*(/($4%&(*!/0./!/0(:(!
6.<4(&/:!D.$%(*!7%/0!:54(!6$(*%8/.;%+%/<F!!!

Y%/0!/0%:!'&57+(*?(3!@0(&!.+/($(*!0%:!/$.*%&?!:/$./(?%(:!;.:(*!965&! M1IG!6.<4(&/:!/0./!0(!
(N6(8/(*!/5!$(8(%D(F!!Q(! :/.$/(*!/5! %&8$(.:(!/0(!D5+94(!5C!0%:!/$.*%&?!70(&!0(!(N6(8/(*!/0./!
/0(!M1IG!6.<4(&/:!759+*!;(!+.$?(3!.&* !0( !:54(/%4(:! 4.*(!/$.*(:!/0./!0(!5/0($7%:(! 4%?0/!
&5/!0.D(!4.*(!%&!/0(!.;:(&8(!5C!/0(!M1IG!6.<4(&/: F!!!!!

@0(&!%&%/%.++<!.$$.&?(*!/$.*( : !%&!8+5:(+<!$(+./(*!6.%$:!5C!&5*(:F!!H&!6.$/%89+.$3!@0(&!:9;4%//(*!
;%*:!C$54!&5*(!G!/5!&5*(!)!.&*!C$54!&5*(!@!/5!&5*(!G!70($(!&5*(:!)!.&*!@!.$(!8+5:(+<!$(+./(* !
/5!(.80!5/0($F!!U0(!&(/! (+(8/$%8!6$%8(!$%:'!C$54!/0(:(!/$.*(: !?(&($.++<!7. : !:4.++3!.::94%&?!;5/0!
+(?:!7( $(!.88(6/(* F!!=>-@!0. : !8.++(* !/0(:(!/$.*( : !�^�‰���]�Œ�����_���š�Œ�������•�X!

H!9&*($:/.&*!/0./!@0(&!+./($!.+:5!.$$.&?(*!/$.*(:! /5!5;/.%&!C%&.&8%.+!(N65:9$(!5&!(+(8/$%8.+!
85&?(:/%5&!C$54!G!/5!)!70%+(!.+:5!.$$.&?%&?!/$.*(: !5&!85&?(:/%5&!C$54!)!/5!GF!!U0(:(!/$.*(:!
�Z���À�����������v�������o�o�������^�u���š���Z�����_���š�Œ�������•�X����U0(!&(/!(+(8/$%8!6$%8(!$%:'!.::58%./(*!7%/0!/0(:(!4./80(*!
/$.*(:!759+*!;(!Z($53!.::94%&?!/0./!;5/0!+(?:!5C!/0(!/$.*(!8+(.$(*!/0(!.98/%5&F!

���Š�ƒ�”�ƒ�…�–�‡�”�‹�œ�ƒ�–�‹�‘�•���‘�ˆ�����Š�‡�•�ï�•��+$,&-. *
���Z���v�[�•!6.%$(*!.&*!4./80(*! /$.*(:!.$(!(N.46+(:!5C! :/./%:/%8.+!.$;%/$.?(!/$.*(: 3!.!/<6(!5C!:6$(.*!
/$.*( F!!U0(<!.$(!.$;%/$.?(!/$.*(:!;(8.9:(!/0(!$%:':!%&0($(&/!%&!/0(!/75!+(?:!5C!/0(!/$.*(:!/(&*(* !
/5!5CC:(/!(.80!5/0($F!!U0(<!.$(!:/./%:/%8.+!.$;%/$.?(!/$.*(:! ;(8.9:(!/0(%$!6$5C%/.;%+%/<!7. :!&5/!
8($/.%&�v /0(! 6.%$(*!/$.*(:! 7( $(!(N65:(*!/5!:54(! (+(8/$%8!6$%8(!$%:'3!.&*! ;5/0!/<6(:!5C!/$.*(:!
7( $(!(N65:(*!/5!/0(!$%:'!/0./! M1IG!6.<4(&/:!7 59+*!;(!:4.++($!/0.&!(N6(8/(* !5$!/0./!5&(!+(?!
759+*!&5/!8+(.$!/0(!.98/%5&F!!!

G!D($<!85445&!(N.46+(!5C!.! :/./%:/%8.+!.$;%/$.?(!:/$./(?<!%:!/0(!6.%$:!/$.*%&?!:/$./(?<!/0./!
.$;%/$.?(9$:!5C/(&!(N(89/(!%&!/0(!:/58'!4.$'(/:F!!G$;%/$.?(9$:!;9<!5&(!:(89$%/<!70%+(!
:%49+/.&(59:+<!:(++%&?!.&5/0($!8+5:(+<!85$$(+./(*!:(89$%/<F!!U0(<!.$$.&?(!/0(:(! .$;%/$.?(:!70(&!
/0(<!(N6(8/!/0./! /0(%$!/$.*(:!7%++!;(!6$5C%/.;+(!.C/($!.8859&/%&?!C5$!.++!85:/:!.&*!;(&(C%/:!
.::58%./(*!7%/0!/0(%$!65:%/%5&:F!!U0(:(!85:/:!%&8+9*(!;$5'($.?(! 8544%::%5&:3!(N80.&?(!.88(::!
C((:3!6.<4(&/:!%&!+%(9!5C!*%D%*(&*:!PC5$!:05$/!65:%/%5&:B3!.&*!C%&.&8%&?!85:/:F!!U0(!;(&(C%/:!
%&8+9*(!+%O9%*%/<!$(;./(:3!*%D%*(&*:!$(8(%D(*!5&!+5&?!65:%/%5&:3!.&*!.&<!?.%&:!C$54!6$%8(!
80.&?(:!/0./!/0(<!(N6(8/F!!!

U0(!6.%$(*!.&*!4./80(*!/$.*(:!/0./!@0(&!85&*98/(*!7($(! O9.+%/./%D(+<!&5!*%CC($(&/!C$54!/0%:!
:(89$%/<!4.$'(/!(N.46+(F!!H&!6.$/%89+.$3!@0(&!(N6(8/(*!/5!6$5C%/!;(8.9:(!/0(!(N6(8/(*!85:/:!5C!
(&/($%&?!/0(:(!/$.*(:!7($( !+(::!/0.&!/0(%$!(N6(8/(*!;(&(C%/:F!!U0(!C.8/!/0./!/0(!85:/:!P6$%4.$%+<!



! T!

6.<4(&/:!C5$!/$.&:4%::%5&!8.6.8%/<!.&*!C5$!:<:/(4!4.%&/(&.&8(B!.&*! ;(&(C%/:!P6$%4.$%+<!
(N6(8/(*! M1IG!6.<4(&/:B!7($(!.!+.$?($!C$.8/%5&!5C!/0(!9&*($+<%&?!(+(8/$%8!6$%8(:!/0.&!.$(!/0(!
85:/:!.&*!;(&(C%/:!.::58%./(*!7%/0!:%4%+.$!.$;%/$.?(!:/$./(?%(:!%&!/0(!:(89$%/<!4.$'(/:!*5(:!&5/!
.+/($!/0(%$!6$56($!80.$.8/($%Z./%5&!.:!:/ ./%:/%8.+!.$;%/$.?(!/$.*(:F!!1%'(7%:(3!/0(!C.8/!/0./!/0(:(!
85:/:!.&*!;(&(C%/:!5C/(&!7($(!+.$?($!/0.&!/0(!6$5C%/: !*9(!/5! (N6(8/(*! D.$%./%5&:!%&!(+(8/$%8%/<!
6$%8(: !.+:5!*5(:!&5/!.CC(8/!/0(%$!80.$.8/($%Z./%5&!.:!.$;%/$.?(!/$.*(:F!!I980!$(+./%5&:!.+:5!.66(.$!
%&!:(89$%/<!4.$'(/:F!!=5$!(N.46+(3!.$;%/$.?(9$:!5C/(&!;9<!:/58':!894 E*%D%*(&*!.&*!:(++!/0(4 !( NE
*%D%*(&*!7%/0!/0(!(N6(8/./%5&!5C!&(/!6$5C%/:!(D(&!/059?0!/0(<!(N6(8/!/5!+5:(!5&!/0(!.::58%./(*!
6$%8(!*$56F!!U0%:!.$;%/$.?(!%:!6$5C%/.;+(!;(8.9:(!/0(!*%D%*(&*:!6.%*!?(&($.++<!(N8((*!/0(!
(N6(8/(*!6$%8(!+5::F!!!

@0(&!8+(.$+<!.$$.&?(*!0%:!/$.*(:!/5!6$5C%/!C$54!.$;%/$.?(!5665$/9&%/%(:F!!U0(!C.8/!/0./!/0(:(!
.$;%/$.?(!5665$/9&%/%(:!.$5:(!6$%4.$%+<!;(8.9:(!5C!.!655$+<!*(:%?&(*!4(80.&%:4!C5$!
*%:/$%;9/%&?!M1IG!6.<4(&/:!* %*!&5/!4.'(!/0(4!%++(?.+F!!G+:53!/0(!C.8/!/0./!/0(<!7($(!0%?0+<!
6$5C%/.;+(!*%*!&5/!4.'(!/0(4!%++(?.+F!!@0(&!.$$.&?(*!0%:!/$.*(:!/5!/.'(!.*D.&/.?(!5C!/0(:(!
(N6(8/(*!6.<4(&/:3!.++!5C!70%80!7($(!+(?.++<!.D.%+.;+(!/5!.++!LU@!/$.*($:!9&*($!=>-@E.66$5D(*!
/.$%CC:F!!

/,$0-#*/,")1'2,#)%" *
M.$'(/!4.&%69+./%5&!85&:%:/:!5C!/$.*%&?!:/$./(?%(:!.&*! %&C5$4./%5&!*%::(4%&./%5&!:/$./(?%(:!
/0./!.$(!*(:%?&(*!/5! .CC(8/!6$%8(:!C5$!/0(!69$65:(!5C!?(&($./%&?!/$.*%&?!6$5C%/:!5&!(N%:/%&?!5$!
:55&E/5E;( E.8O9%$(*!65:%/%5&:FT!!=5$!(N.46+(3!%&!.! � 6̂946!.&*!*946 �_!4.&%69+./%5&3!/0(!
4.&%69+./5$!;9<:!5$!5/0($7%:(!.8O9%$(:!:/58'!/0./!0(!056(:!/5!:(++!+./($!./!.!0%?0($!6$%8(F!!U0(!
4.&%69+./5$!/0(&!;9<:!.??$(::%D(+<3!(&859$.?(:!5/0($:!/5!;9<!.??$(::%D(+<3!5$!*%::(4%&./(:!
C.+:(!65:%/%D(!%&C5$4./%5&3!.++!7%/0!/0(!%&/(&/%5&!5C!*$%D%&?!6$%8(:!0%?0($!/5!?(&($./(!.!6$5C%/!5&!
/0(!%&%/%.+!65:%/%5&F!!H&!.!D.$%./%5&!5C!/0%:!:/$./(?<3!/0(!4.&%69+./5$!4.<!*5!.&<!5$!.++!5C!/0(!
.;5D(!7%/0!/0(!%&/(&/%5&!5C!$.%:%&?!6$%8(:!:5!/0./!/0(!4.&%69+./5$!8.&!(:/.;+%:0!.!:05$/!65:%/%5&!
./!5D($D.+9(*!6$%8(:F!!>%/0($!7.<3!/0(!4.&%69+./%5&!%:!*(:%?&(*!/5!6$5*98(!.!6$5C%/!5&!.!89$$(&/!
5$!C9/9$(!65:%/%5&!.:!5665:(*!/5!.!6$5C%/!5&!/0(!/$.*(:!9:(*!/5!(CC(8/!/0(!4.&%69+./%5&F!!H&!/0(!
C%$:/!8.:(3!/0(!6$5C%/:!.$(!$(.+%Z(*!5&!/0(!%&%/%.+!65:%/%5&F!!H&!/0(!:(85&*!8.:(3!/0(!6$5C%/:!.$(!
$(.+%Z(*!C$54!/0(!:9;:(O9(&/! :05$/!:.+(!5C!.&!5D($D.+9(*!:(89$%/<F!!!

1%'(7%:(3!%&!.! � :̂05$/!.&*!*%:/5$/�_!4.&%69+./%5&3!/0(!4.&%69+./5$!:(++:!:/58'!/0./!0(!056(:!/5!;9<!
;.8'! +./($!./!.!+57($!6$%8(F!!U0(!4.&%69+./5$!/0(&!:(++:!.??$(::%D(+<3!(&859$.?(:!5/0($:!/5!:(++!
.??$(::%D(+<3!5$!*%::(4%&./(:!C.+:(!&(?./%D(!%&C5$4./%5&3!.++!7%/0!/0(!%&/(&/%5&!5C!*$%D%&?!6$%8(:!
+57($!/5!?(&($./(!.!6$5C%/!5&!/0(!%&%/%.+!:.+(F!!H&!.!D.$%./%5&!5C!/0%:!:/$./(?<3!/0(!4.&%69+./5$!4.<!
*5!.&<!5$!.++!5C!/0(!.;5D(!7%/0!/0(!%&/(&/%5&!5C!+57($%&?!6$%8(:!:5!/0./!/0(!4.&%69+./5$!8.&!;9<!
./! 9&*($D.+9(*!6$%8(:F!!G?.%&3!%&!;5/0!8.:(:3!/0(!4.&%69+./%5&!%:!*(:%?&(*!/5!6$5*98(!.!6$5C%/!5&!
.!6$((N%:/%&?!65:%/%5&3!5$!.!85&/(46+./(*!65:%/%5&3!.&*!&5/!C$54!/05:(! /$.*(:! 9:(*!/5!(CC(8/!/0(!
4.&%69+./%5&F!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T!@0.6/($:! ""!P[$*($!G&/%8%6./5$:B!.&*!"R!P)+9CC($:!.&*! M.$'(/!M.&%69+./%5&B!5C!4<!;55'!!"#$%&'(#&$()*+,#&'-.!
6$5D%*(!.&!%&/$5*98/%5&!/5!4.&%69+./%D(!/$.*%&?!:/$./(?%(:F!



! \ !

H&!4.&%69+./%5&:!5C!/0(!C%&.+!6.<4(&/:!5C!8.:0E:(//+(*!85&/$.8/:3!.!4.&%69+./5$!05+*%&?!.!+5&?!
P5$!:05$/B!65:%/%5&!%&!.!8.:0 E:(//+(*!85&/$.8/!;9<:!P5$!:(++:B!/0(!9&*($+<%&?!%&:/$94(&/!5$!
*%::(4%&./(:!C.+:(!65:%/%D(!P5$!&(?./%D(B!%&C5$4./%5&!7%/0!/0(!%&/(&/%5&!5C!$.%:%&?!P5$!+57($%&?B!
/0(!8.:0 E:(//+(4(&/!6$%8(!.&*!/0($(;<!?(&($./%&?!.&!9&C.%$!6$5C%/F!![&8(!.?.%&3!/0(!
4.&%69+./%5&!%:!*(:%?&(*!/5!6$5*98(!.!6$5C%/!5&!6$(E(N%:/%&?!65:%/%5&:!.&*!&5/!C$54!/05:(!9:(*!
/5!(CC(8/!/0(!4.&%69+./%5&F!

H&!:05$/!:O9((Z(: !.&*! 4.$'(/!85$&($ :3!4.&%69+./5$: !(&?.?(!%&!;(0.D%5$:!/0./!.$(!*(:%?&(*!/5!
C5$8(!/$.*($:!7%/0!:05$/!65:%/%5&:!/5!;9<!:/58'3!85&/$.8/:3!5$!9&*($+<%&?!%&:/$94(&/:!C$54!/0(!
4.&%69+./5$!./!%&C+./(*!6$%8(:F!!1%'(!.++!4.&%69+./%5&:3!/0( :( !4.&%69+./%5&:!.$(!*(:%?&(*!/5!
6$5*98(!6$5C%/: !5&!6$((N%:/%&?!65:%/%5&:3!5$!:55&!/5!;(!.8O9%$(*!65:%/%5&:F!!

H&!.!:655C%&?!4.&%69+./%5&3!.!/$.*($!%&/($(:/(*!%&!;9<%&?3!6+.8(:!.&!5$*($!5&!/0(!:(++!:%*(!7%/0!
/0(!056(!/0./!.&5/0($! /$.*($!7%++!6+.8(!.!+57($!6$%8(*!:(++!5$*($F!!HC!.!+57($!6$%8(*!5$*($!%:!
:9;4%//(*3!/0(!/$.*($!/0(&!;9<:!C$54!/0./!5$*($!.&*!%44(*%./(+<!8.&8(+:!0%:!:(++!5$*($F!!U0%:!
4.&%69+./%5&!%:!*(:%?&(*!/5!C55+!5/0($!/$.*($:!%&/5!4.'%&?!9&7%:(!/$.*%&?!*(8%:%5&:F!!H&!
6.$/%89+.$3!:9;4%::%5&!5C!/0(!C.+:(!:(++!5$*($!8.&!+57($!/0(!6$%8(!./!70%80!/0(!4.&%69+./5$!
9+/%4./(+<!.8O9%$(:!0%:!65:%/%5&F!!G!:%4%+.$!4.&%69+./%5&!8.&!.+:5!;(!*5&(!/5!$.%:(!/0(!6$%8(!5C!.!
:.+(F!!U0%:!4.&%69+./%D(!:/$./(?<!%:!(::(&/%.++<!/0(!:.4(!.:!:0%++!;%**%&?!%&!.&!.98/%5&F!!

=%&.++<3!4.&%69+./5$:!:54(/%4(:! .$$.&?(!/$.*( : !/5!$.%:(!5$!+57($!8+5:%&?!6$%8(:!%&!:(89$%/%(:!5$!
85&/$.8/:F!!U0(:(!4.&%69+./%5&:!.$(!8.++(*!� 7̂%&*57!*$(::%&?�_!5$!� 4̂.$'%&?!/0(!8+5:(�_F!!
M.&%69+./5$:!(&?.?(!%&!/0(4!/5!$.%:(!/0(!85469/(*!D.+9(:!5C!/0(%$!65:%/%5&:!5$!+57($!/0(%$!
4.$?%&!6.<4(&/:F!![&8(!.?.%&3!/0(!;(&(C%/: !/0./!/0(<!(N6(8/!/5!$(8(%D(!.$( !&5/!C$54!/0(!
4.&%69+./%D(!/$.*(: !/0(4:(+D(: F!!H&!/0(:(!4.&%69+./%5&:3!/0(!;(&(C%/:!854(!C$54!0%?0!$(65$/(*!
65$/C5+%5!$(/9$&:!P70%80!8.&!?(&($./(!%&D(:/4(&/!%&C+57:B!5$!+57($!4.$?%&!8.:0!59/C+57:!
$(O9%$(*!/5!4.%&/.%&!/0(%$!65:%/%5&:F!!

3,.4* +$,&)"5 *
M.&<!4.&%69+./%D(!/$.*%&?!:/$./(?%(:!%&D5+D(!7.:0!/$.*%&?�v /0(!69$80.:(!.&*!:.+(!5C!/0(!:.4(!
%&:/$94(&/!7%/0!&5!%&/(&/%5&!5$!(N6(8/./%5&!5C!6$5C%/!5&!/0(!/$.&:.8/%5&:F!!M.&%69+./5$:!9:(!
/0(:(!/$.*(:!/5!C55+!5/0($!/$.*($:!%&/5!;(+%(D%&?!/0./!.&!.8/%D(!4.$'(/!(N%:/:!%&!70%80!4.&<!
/$.*($:!.$(!7%++%&?!/5!/$.*(!./!/0(!$(65$/(*!6$%8(:F!!I((%&?!:980!.!4.$'(/3!5/0($!/$.*($:!.$(!
45$(!+%'(+<!/5!.//.80!0%?0($!D.+9./%5&:!/5!/0(!:(89$%/%(:!;(8.9:(!/0(<!;(+%(D(!/0./!/0(<!/$.*(!%&!
+%O9%*!4.$'(/:!P:980!D.+9./%5&:!.$(!:.%*!/5!0.D(!.!+%O9%*%/<!6$(4%94B!.&*!;(8.9:(!/0(<!;(+%(D(!
/0./!4.&<!5/0($!;9<($:!.$(!7%++%&?!/5!/$.*(!./!/0(!5;:($D(*! 6$%8(:F!!Y .:0!/$.*%&?!C5$!/0(!
69$65:(!5C!4.&%69+./%&?!/0(!%&C5$4./%5&!/0./!5/0($!/$.*($:!9:(!/5!C5$4!/0(%$!(N6(8/./%5&:!5C!
D.+9(!%:!&5/!6($4%//(*!;<!/0(!I>@F!!!

�	�������ï�•�����Š�ƒ�”�ƒ�…�–�‡�”�‹�œ�ƒ�–�‹�‘�•���‘�ˆ�����Š�‡�•�ï�•�����”�ƒ�†�‡�•*
I/.CC�[�•!.$?94(&/! /0./! @0(&!(&?.?(*! %&!4.$'(/!4.&%69+./%5&!C.%+:!/5!$(85?&%Z(!/0./!���Z���v�[�•��
/$.*(:!7($(! :/./%:/%8.+!.$;%/$.?(!/$.*(:F!!@0(&!/$.*(*!7%/0!/0(!(N6(8/./%5&!/0./!( .80!5C!0%:!
6.%$(* !.&*!4./80(*! /$.*( : !759+*!;(! 6$5C%/.;+(!;<!/0(4:(+D(: F!!���Z���v�[�•��/$.*%&?!:/$./(?%(:!7($(!
&5/!*(: %?&(*!/5!6$5*98(!6$5C%/:!5&!6$(D%59:+<!(:/.;+%:0(*!5$!:9;:(O9(&/+<!(:/.;+%:0(*!
65:%/%5&:F!!U0(<!7($(!&5/!*(:%?&(*!/5!C55+!5/0($!/$.*($:!%&/5!4.'%&?!9&6$5C%/.;+(!/$.*(:F!!U0(<!



! X!

7($(!&5/!*(:%?&(*!/5!.CC(8/!6$%8(:!/5!0%:!.*D.&/.?(F!!H�v���������U�����v�Ç�����(�(�����š���š�Z���š�����Z���v�[�•���š�Œ�����]&?!0.*!
5&!6$%8(:!*%4%&%:0(*!0%:!(N6(8/(*! 6$5C%/:F!!=%&.++<3!/0(<!7($(!&5/!7.:0!/$.*(:!*(:%?&(*!/5!C55+!
5/0($!/$.*($:!%&/5!80.&?%&?!/0(%$!(:/%4./(:!5C!D.+9(!5$!%&%/%./%&?!/$.*(:F!!=5$!/0(:(!$(.:5&:3!
���Z���v�[�•���š�Œ�������•�������v�v�}�š�����������Z���Œ�����š���Œ�]�Ì���������•�������]�v�P���‰���Œ�š���}�(�������u.$'(/!4.&%69+./%5&!:80(4(F!!

���}�v�•�]�����Œ���v�}�Á���š�Z�������}�u�u�]�•�•�]�}�v�[�•��.&/%E4.&%69+./%5&!$9+(:3!85*%C%(*!./!"]!@F=F-F!^!"8FRP.BF!!U0(<!
6$5D%*(!%&!6($/%&(&/!6.$/_!

P.B!H/!:0.++!;(!9&+.7C9+!C5$!.&<!(&/%/<3!*%$(8/+<!5$!%&*%$(8/+<3!%&!85&&(8/%5&!7%/0!/0(!
69$80.:(!5$!:.+(!5C!(+(8/$%8!(&($?<!F!F!F!:9;`(8/!/5!/0(!`9$%:*%8/%5&!5C!/0(!@544%::%5&3!

P"B!U5!9:(!5$!(46+5<!.&<!*(D%8(3!:80(4(!5$!.$/%C%8(!/5!*(C$.9*3!

PRB!U5!4.'(!.&<!9&/$9(!:/./(4(&/!5C!.!4./($%.+!C.8/!5$!/5!54%/!/5!:/./(!.!
4./($%.+!C.8/!&(8(::.$<!%&!5$*($!/5!4.'(!/0(!:/./(4(&/:!4.*(3!%& !/0(!+%?0/!5C!/0(!
8%$894:/.&8(:!9&*($!70%80!/0(<!7($(!4.*(3!&5/!4%:+(.*%&?3!5$!

PTB!U5!(&?.?(!%&!.&<!.8/3!6$.8/%8(3!5$!859$:(!5C!;9:%&(::!/0./!56($./(:!5$!759+*!
56($./(!.:!.!C$.9*!5$!*(8(%/!965&!.&<!(&/%/<F!

Y%/0!$(:6(8/!/5!65%&/!"3!���Z���v�[�•��/$.*%&?!:/$./(?<!7.:!&5/!*(:%?&(*!/5!*(C$.9*F!!H/!7.:!*(:%?&(*!
%&!6.$/!;.:(*!965&!M1IG!6.<4(&/:!/0./!7($(! +(?.++<!.D.%+.;+(!/5!.++!LU@!/$.*($:F!

Y%/0!$(:6(8/!/5!65%&/!R3!@0(&!P/5!/0(!;(:/!5C!4<!'&57+(*?(B!*%*!&5/!4.'(!.&<!9&/$9(!
:/./(4(&/!5C!.!4./($%.+!C.8/!5$!54%/!/5!:/./(!.!4./($%.+!C.8/!&(8(::.$<!%&!5$*($!/5!4.'(!
:/./(4(&/:!4.*(3!%&!/0(!+%?0/!5C!/0(!8%$894:/.&8(:!9&*($!70%80!/0(<!7($(!4.*(3!&5/!
4%:+(.*%&?F!!HC!I/.CC!/059?0/!/0./!0(!4.*(!4%:+(.*%&?!:/./(4(&/:3!H!6$(:94(!/0./!/0(<!759+*!
0.D(!;((&!%*(&/%C%(*!%&!/0(!2$(+%4%&.$<!=%&*%&?:F!!

Y%/0!$(:6(8/!/5!65%&/!T3!@0(&!*%*!&5/0%&?!/5!(&?.?(!%&!.!C$.9*!5$!*(8(%/!965&!.&<!(&/%/<F!!@0(&!
*%*!&5/!*(C$.9*!.&<5&(!;<!85++(8/%&?!M1IG!6.<4(&/:!/0./!7($(!.D.%+.;+(!/5!.++!/$.*($:3!.&*!
@0(&!*%*!&5/!*(8(%D(!.&<;5*<!;<!0%:!.8/%5&:!5$!:/./(4(&/:F!!G:!.!LU@!/$.*($3!0(!7.:!(&/%/+(*!/5!
/0(!M1IG!6.<4(&/:3!.&*!+%'(!.++!LU@!/$.*($:3!0(!7.:!9&*($!&5!5;+%?./%5&!/5!(N6+.%&!70<!0(!7.:!
.$$.&?%&?!0%:!/$.*(:F!!!!

�^�š���(�(�[�•���]�����v�š�]�(�]�����š�]�}�v���}�(�����Z���v�[�•��/$.*(:!.:!7.:0!/$.*(:!*5(:!&5/!4.'(!/0(4!4.&%6 9+./%D(!/$.*(:F!!
G+/059?0!/0(<!8+(.$+<!.$(!.$;%/$.?(!/$.*(:3!H!9&*($:/.&*!/0./!:54(!4.<! 4%:%*(&/%C<!/0(4!.:!
7.:0!/$.*(:!:%&8(!/0(<!?(&($.++<!*%*!&5/!(N65:(!@0(&!.&*!0%:!8+%(&/:!/5!4980!(+(8/$%8!6$%8(!$%:'F!!
)9/! :980!.&!%&/($6$(/./%5&!+5?%8.++<!.+:5!49:/! 8+.::%C<!.++!.$;%/$.?(!/$.*(: !/0./!*5!&5/!0.D(!4980!
6$%8(!$%:'!.:!7.:0!/$.*(: 3!70%80!8+(.$+<!8.&&5/!;(!/0(!8.:(F!!�/�v�����v�Ç�����À���v�š�U�����Z���v�[�•���š�Œ�������•�U��(D(&!%C!
%&85$$(8/+<!85&:%*($(*!7.:0!/$.*(:3!7($(!&5/!4.*(!/5!4.&%69+./(!/0(!4.$'(/F !

34,#*6(#',227*8,11-"-& *
@0(&!%*(&/%C%(*!.!4(.&:!5C!.$$.&?%&?!6$5C%/.;+(!/$.*(:!/0./!.66.$(&/+<!7.:!&5/!C9++<!
85&/(46+./(*!;<! =>-@3!2VM3!5$!6($0.6:! :54(!5C!/0(!5/0($!4.$'(/ !6.$/%8%6.&/:F!!Q(!.$$.&?(*!
�š�Z���•�����š�Œ�������•���š�}���Z�]�•�����v�����Z�]�•�����o�]���v�š�•�[�������v���(�]�š�X����H&!/0(!6$58(::3!0(!$(*98(*!/0(!MI1G!6.<4(&/:!/0./!
5/0($!6.$/%8%6.&/:!759+*!$(8(%D(F!!!



! a!

G+/059?0!/0(!%&/(&/%5&!5C!/0(!M1IG!6.<4(&/!4(80.&%:4! .66.$(&/+<!7.:!/5! $(/9$&!/5!:<:/(4!
6.$/%8%6.&/:!5D($6.<4(&/:!C5$!+%&(!+5::(:3!@0(&!0.*!&5!$(:65&:%;%+%/<!/5!.$$.&?(!0%:!/$.*(:!/5!
4.N%4%Z(!M1IG!6.<4(&/:! 4.*(!/5!5/0($:!5$!/5!4%&%4%Z(!M1IG!6.<4(&/:!4.*(!/5!0%4!.&*!0%:!
8+%(&/:F!!H&!C.8/3!0(!0.*!.!C%*98%.$<!*9/<!/5!0%:!8+%(&/:!/5!C9++<!85&:%*($!/0(!M1IG!6.<4(&/:!70(&!
6+.8%&?!0%:!/$.*(:F!�'�]�À���v���W�:�D�[�•���&���Z��E.66$5D(*!/.$%CC:3!@0(&!9&*(&%.;+<!7.:!+(?.++<!(&/%/+(*!/5!
$(8(%D(!M1IG!6.<4(&/:!C5$!/0(!/$.*%&?!/0./!0(!(&?.?(*!%&F!!!

�^�š���(�(�����}���•���v�}�š�����o���]�u���š�Z���š�����Z���v�[�•���š�Œ�������•���Á���Œ�����u���v�]�‰�µ�o���š�]�À���������(�}�Œ�����š�Z�����‰���Œ�]�}�����]�����v�š�]�(�]���������Ç���^�š���(�(�X����
HC!I /.CC!%:!/5!.$?9(!/0./!���Z���v�[�•��:/$./(? %(:!*9$%&?!/0(!6($%5*!7($(! 4.&%69+./%D(3!%/!759+*!0.D(!/5!
*%:/%&?9%:0!;(/7((&!/$.*(:!/0./!@0(&!7.:!.++57(*!/5!*5!.&*!/05:(!/0./!0(!7.:!&5/!.++57(*!/5!
*5F!!G&<!:980!*%:/%&8/%5&!9+/%4./(+<!759+*!0.D(!/5!:6(8%C<!.!4.N%494!*(?$((!5C!85&?(:/%5&!$%:'!
$(*98/%5&!/0./!@0(&!859+*!(CC(8/!/0$59?0!5CC:(//%&?!/$.*(:3!5$!(O9%D.+(&/+<3!.!4%&%494!.459&/!
5C!&(/!$%:'!/0./!0(!49:/!;(.$!/5!O9.+%C<!6.%$(*!.&*!4./80(*! /$.*( : !.:! .88(6/.;+(! /$.*( :F!!I980!.!
:/.&*.$*!759+*! %&*%8./(!/0./!/$.*(:!7%/0!:9CC%8%(&/!85&?(:/%5&!$%:'!$(+./%D(!/5!(N6(8/(*!$(/9$&!
.$(!.88(6/.;+(! 70%+(!/05:(! 7%/059/!.$(!&5/F!!W5!LI!$(?9+./5$!5$!859$/!/5!4<!'&57+(*?(!0.:!
(D($!%*(&/%C%(*!%&.66$56$%./(!;(0.D%5$!9:%&?!:980!.!:/.&*.$*!%&!/0(!.;:(&8(!5C!5/0($!%46$56($!
;(0.D%5$F!

=>-@!.&*! 2VM!/55'! 70./!/0(<!6($8(%D(*!/5!;(!85$$(8/%D(!.8/%5&!70(&!/0(<!80.&?(*!/0(!2VM!
/.$%CC!/5!(+%4%&./(!/0(!(N6(8/(*! 6$5C%/:!.::58%./(*!7%/0!���Z���v�[�•��/$.*(:F!!HC!/0(<!0.*! 7.&/(*!/5!
6$(D(&/!/0(:(!/$.*(:3!/0(<!:059+*!0.D(!4.*(!/0(:(! 80.&?(:!5$!/.'(&!5/0($! .8/%5&:!(.$+%($F!!U0(!
C.8/!/0./!/0(<!7($(!9&.;+(!5$!9&7%++%&?!/5!4.'(!/0(:(!80.&?(:!(.$+%($!*5(:!&5/ !%&!.&<!7.<!%46+<!
/0./!@0(&!(&?.?(*!%&!4.$'(/!4.&%69+./%5&F!!

@0(&!.$$.&?(*!0%:!/$.*%&?!/5!4.N%4%Z(!0%:!8+%(&/:�[!6$5C%/:3!&5/!/5!4.&%69+./(!/0(!4.$'(/:!5$ !
*(8(%D(!5/0($!6.$/%8%6.&/:!%&!/0(4F!!!

U5!05+*!/0./!0(!(&?.?(* !%&!4.$'(/!4.&%69+./%5&!%:!/5!%&*%8/!(D($<5&(!705:( !;(0.D%5$!/.'(: !
.*D.&/.?(! 5C!+(?.++<!.D.%+.;+(!5665$/9&%/%(:F!![9$!(85&54<!%:!$%C(!7%/0!(N.46+(:!5C!:980!
;(0.D%5$:!%&!70%80!:54(5&(!(&?.?(:!%&!+(?.+!.8/%D%/%(:!/0./!*%:.*D.&/.?(!5/0($:F!!@5&:%*($!
:54(! (N.4 6+(:_!

"F - (C%&($:!+(?.++<!C5$49+./(!.&*!6$5*98(!/0(!80(.6(:/!65::%;+(!;+(&*(*!6$5*98/:!/0./!
4((/!.++!6$5*98/!:6(8%C%8./%5&:3!(D(&!/059?0!:980!6$5*98/:!4.<!&5/!;(:/!:($D(!
85&:94($:F!!

RF U.N6.<($:!+(?.++<!(&?.?(!%&!/$.&:.8/%5&:!*(:%?&(*!/5!.D5%*!/.N(:3!(D(&!/059?0!/05:(!
/$.&:.8/%5&:!+57($!/5/.+!/.N!$(D(&9(:!.&*!5C/(&!+(.*!/5!9&(N6(8/(*!.&*!9&*(:%$.;+(!
85&:(O9(&8(:3!&5/!+(.:/!5C!70%80!%:!/0./!/.N!$./(:!0.D(!/5!;(!:(/!0%?0($!:5!/0./!5/0($: !
49:/!6.<!45$(!/5!85D($!?5D($&4(&/!(N6(&*%/9$(:F!

TF H/!%:!+(?.+!/5!56(&!.8859&/: !./!49/9.+!:.D%&?:!.&*!+5.&: !C5$!/0(!69$65:(!5C!6.$/%8%6./%&?!
%&!.&&59&8(*!*(49/9.+%Z./%5&!H2[:3!(D(&!/059?0!*5%&?!:5!+57($:!/0(!;(&(C%/:!/0./!
(N%:/%&?!*(65:%/5$:!7%++!5;/.%&!C$54!/0(!H2[:F!!

\F L&+(::!85&/$.8/9.++<!5$!+(?.++<!$(:/$%8/(*3!6(56+(!8.&!:9;4%/!.:!4.&<!(&/$%(:!.:!/0(<!
7%:0!/5!+5//($%(:!/0./! D.$%59:!:65&:5$:!85&*98/!/5!6$545/(!6$5*98/:3!(D(&!/059?0!/0%:!
;(0.D%5$!*%:.*D.&/.?(:!5/0($!6.$/%8%6.&/:!.&*!4.<!:9;D($/!/0(!69$65:(!5C!/0(!:65&:5$F!



! b!

XF 2(56+(!+(?.++<!;9<!.&*!*$%D(!0(.D<!ILJ:!C5$!/0(!69$65:(!5C!6$5/(8/%&?!/0(%$!+%D(:!%&!/0(!
(D(&/!5C!.!85++%:%5&3!(D(&!/059?0!*5%&?!:5!%&8$(.:(:!/0(!6$5;.;%+%/<!/0./!5/0($:!7%++!
:9CC($!?$(./($!%&`9$%(:!%&!/0(!(D(&/!5C!.&!.88%*(&/3!$(?.$*+(::!5C!/0(%$!+%.;%+%/<F!!

aF @59&/%&?!8.$*:!./!;+.8'`.8'!/.;+(:! %:!+(?.+3!(D(&!/059?0!*5%&?!:5!9+/%4./(+<!$(*98(:!/0(!
6$5C%/:!/0./!8.:%&5:!4.'(3!70%80!%&!8546(/%/%D(!4.$'(/:!$(*98(: !/0(! 5**:!/0./!8.:%&5:!
5CC($!/5!.++!?.4;+($:F!!!

bF ) 9<%&?!.&*!05. $*%&?!� .̂&</%4(�_!65:/.?(!:/.46:!;(C5$(! :/.46! 6$%8(:!$%:(!%:!+(?.+3!(D(&!
/059?0!*5%&?!:5!+57($:!65:/!5CC%8(!$(D(&9(:F!!

]F H&!@.+%C5$&%.3!:5+.$!7./($!0(./($:!7($(! 5&8(!:5!0(.D%+<!:9;:%*%Z(*!;<!?.:!8546.&%(:!.&*!
;<!/0(! :/./(!.&*!C(*($.+!?5D($&4(&/: !/0./!/0(! C%&.&8%.+!;(&(C%/:!5C!%&:/.++%&?!.!:<:/(4!
7($(! :9;:/.&/%.++<!?$(./($!/0.&!/0(!85:/: !5C!/0(:(!:<:/(4:F!! [7&($:!+(?.++<!859+*!;9%+*!
4980!;%??($!.&*!45$(!(N6(&:%D(!:<:/(4:!/0.&!7($(!&(8(::.$<!/5!6$5C%/!C$54!/0(!
%&8(&/%D(:F!!U05:(!705!*%*!;9%+*!:980!:<:/(4:!*(6+(/(*!$(;./(!655+:!.&*!/0($(;<!09$/!
5/0($!65/(&/%.+!%&:/.++($:F!

cF 29$80.:%&?!.&*!$(*((4%&?!:0.$(:!%&!56(&E(&*(*!49/9.+!C9&*:!./!/%4(:!/0./!/0(<!.$(!
9&*($D.+9(*!5$!5D($D.+9(*!%:!+(?.+!P.::94%&?!/0./!/0(!5$*($:!.$(!:9;4%//(*!;(C5$(!
.66$56$%./(!*(.*+%&(:B3!(D(&!/059?0!*5%&?!:5!*%+9/(:!/0(!%&D(:/4(&/!D.+9(:!5C!/0(!5/0($!
:0.$(05+*($:F!!=5++57%&?!:9;:/.&/%.+!(6%:5*(:!5C!4.$'(/!/%4%&?3!49/9.+!C9&*:!69/!
$(:/$%8/%5&:!5&!/0(:(!6$.8/%8(:!/5!+%4%/!.8/%D(!4.$'(/!/%4%&?F!!M.$'(/!/%4%&?!7.:!P.&*!
$(4.%&:B!%++(?.+!5&+<!70(&!/$.*($:!(&?.?(*!%&!C$.9*!/5!C9$/0($!/0(%$!4.$'(/!/%4%&?!
:/$./(?%(:F!!

H&!.++!/0(:(!:%/9./%5&:3!/0(!$(4(*<!%:!/5!(%/0($!.88(6/!/0(!;(0.D%5$3!5$!.*56/!$(?9+./%5&:!/5!4.'(!
/0(!.8/%D%/<!%++(?.+!5$!9&6$5C%/.;+(F!!U0(!$(4(*<!0.:!&(D($!;((&!/5! 69&%:0!5$!6$5:(89/(!/0(!
8+(D($!%&*%D%*9.+:!C5$!*5%&?!70./!/0(<!*%*F!!

H&!.++!4.$'(/:3!$./%5&.+!/$.*($:!.+7.<:!4.'(!/$.*%&?!*(8%:%5&:!;.:(*!965&!.++!/0(!85:/:!.&*!
;(&(C%/:!/0(<!(N6(8/!7%++!;(!.::58%./(*!7%/0!/0(%$!/$.*(:F!!HC!85&/(46+./%5&!5C!M1IG!6.<4(&/:!%:!
6($4%//(*!%&!/0(!2VM!LU@!4.$'(/3!�š�Z���v�����Z���v�[�•���š�Œ������: !7($( !+(?.+F!!)9/!%C!85&/(46+./%5&!5C!M1IG!
6.<4 (&/:!%:!&5/!6($4%//(*3!%/!%:!%465::%;+(!/5!9&*($:/.&*!70<!(D($<!5/0($!$./%5&.+!/$.*($�[�•��
/$.*(:!7($(!&5/!.+:5!%++(?.+F!!



! ] !

G66(&*%N!G!

!

M<!&.4(!%:!1.7$(&8(!Q.$$%:F!!H!05+*!/0(!=$(*!JF!K((&.&!@0.%$!%&!=%&.&8(3!.&*! H!.4!2$5C(::5$!5C!
=%&.&8(!.&*!)9:%&(::!>85&54%8:!./!/0(!L&%D($:%/<!5C!I59/0($&!@.+%C5$&%.!M.$:0.++!I8055+!5C!
)9:%&(::F!!!

I%&8(!5;/.%&%&?!4<!20F#F!%&!>85&54%8:!C$54!/0(!L&%D($:%/<!5C!@0%8.?5!%&!"c]R3!4<!$(:(.$803!
/(.80%&?3!.&*!85&:9+/%&?!0.D(!.**$(::(*!$(?9+./5$<!.&*!6$.8/%/%5&($!%::9(:!%&!/$.*%&?!.&*!%&!
%&D(:/4(&/!4.&.?(4(&/F!!H!0.D(!7$%//(&!(N/(&:%D(+<!.;59/!/$.*%&?!$9+(:3!/$.&:.8/%5&!85:/:3!
%&*(N!4.$'(/:3!.&*!4.$'(/!$(?9+./%5&F!!M<!;55'3!!"#$%&'(#&$()*+,#&'-./(0#"1-2(
0%+"3.2"4+24"-(53"(6"#+2%2%3&-".!P[NC5$*!L&%D($:%/<!2$(::_!RSSTB!6$5D%*(:!.&!(N/(&:%D(!
%&/$5*98/%5&!/5!/0(!(85&54%8:!5C!/$.*%&?F!!G!;55'!H!$(8(&/+<!(*%/(*3!7-'48#2-$(
)*+,#&'-./ ((9:&#;%+(<'-&2.(35()+3&3;%+(="3>2,!P[NC5$*!L&%D($:%/<!2$(::_!RS"SB!6$5D%*(:!.!
0%:/5$<!5C!/0(!$(?9+./%5&!5C!/$.*%&?!.&*!6$5:6(8/:!C5$!C9/9$(!80.&?(F!!

H!:($D(*!.:!@0%(C!>85&54%:/!5C!/0(!LFIF!I(89$%/%(:!.&*!>N80.&?(!@544%::%5&!C$54!V9+<!RSSR!
/0$59?0!V9&(!RSS\3!70($(!H!*%$(8/(*!/0(!I>@![CC%8(!5C!>85&54%8!G&.+<:%:!%&!70%80!TX!
(85&54%:/:3!.&.+<:/:3!.&*!:9665$/!:/.CC!(&?.?(*!%&!$(?9+./5$<!.&.+<:%:3!+%/%?./%5&!:9665$/3!.&*!
;.:%8!(85&54%8!$(:(.$80F!!#9$%&?!/0%:!/%4(3!4<!5CC%8(!.&*!H!75$'(*!(N/(&:%D(+<!5&!4.$'(/!/%4%&?!
.&*!+./(!/$.*%&?!%::9(:F!!

H!89$$(&/+<!:($D(!.:!.!@0.%$4.&!5C!/0(!@+%66($!=9&*3!H&8F!P@=HMdB3!+(.*!%&*(6(&*(&/!*%$(8/5$!5C!
H&/($.8/%D(!)$5'($:!e$5963!H&8F!PH)K-B3!.&*! $(:(.$80!855$*%&./5$!5C!/0(!H&:/%/9/(!C5$!f9.&/%/./%D(!
-(:(.$80!%&!=%&.&8(!P/0(!fEe$596BF!!!

H&!/0(!6.:/3!H!0.D(!:($D(*!.:!.&!.::58%./(!(*%/5$!5C!/0(!?34"&#8(35(@%&#&+-3!/0(!7-A%->(35(
@%&#&+%#8(B24$%-.3!.&*!/0(!?34"&#8(35(@%&#&+%#8(#&$(C4#&2%2#2%A-(<&#8:.%.F!!H!0.D(!.+:5!:($D(*!.:!.!
*%$(8/5$!5C!@=G1G�v /0(!15:!G&?(+(:!I58%(/<!5C!=%&.&8%.+!G&.+<:/:3!.&*!.:!/0(!*%$(8/5$!5C!/0(!LI@!
M.$:0.++!I8055+!5C!)9:%&(::!@(&/($!C5$!H&D(:/4(&/!I/9*%(:F!!!

H!.+:5!0.D(!75$'(*!.:!.!6$.8/%/%5&($!%&!/0(!:(89$%/%(:!%&*9:/$<!C5$!/0(!W(7!g5$'!I/58'!>N80.&?(h!
LWd3!H&8F3!.&!(+(8/$5&%8!69$(!.?(&8<!%&:/%/9/%5&.+!(O9%/<!;$5'($h!.&*!M.*%:5&!U<+($3!11@3!.!
;$5'($ E*(.+($!(&?.?(*!%&!(+(8/$5&%8!6$56$%(/.$<!/$.*%&?!%&!D.$%59:!4.$'(/:F!!!

H!0.D(!;((&!*(:%?&./(*!;<!/0(!@=G!H&:/%/9/(!.:!.!@=G!80.$/($05+*($3!.&*!H!0.D(!7$%//(&!80.6/($:!
C5$!/0(!89$$%89+.!/0./!/0(!H&:/%/9/(!*%:/$%;9/(:!/5!@=G!8.&*%*./(:!.&*!/5!8.&*%*./(:!%&!%/:!&(7!
@+.$%/.:!8($/%C%8./(!6$5?$.4F!!





 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



! "#"$%$&"'()'*+()$,,(+' -$++$&.$'/$&0$+,1(""'
2&'"1$'3#""$+'() '*43 '�h�‰�r�š�}'5(&6$,"7(&'-+#&,#."7(&,'

8$0$+#9':&$+6;'<$6=9#"(+;'5(%%7,,7(&'
>(.?$" '@(A'�/�E�í�ì�r�ñ�r�ì�ì�ì'

'
2&"+(0=."7(&'

!"#$%&%'()'*+,-(./'0(112(%'0(3&4(5"/'4*67(8+3'9*+(:3006*(;(<*%&$(11!7(+*&%3'*0(=*(&"(">3'*("'(#$*&$*+(&$*(
5"'56/43"'4("/&63'*0(?-(&$*(.*0*+%6()'*+,-(<*,/6%&"+-(2"==3443"'(@.)<2A(4&%BB(3'(3&4(>+*63=3'%+-(B3'03',4(3'(&$*(
%?"C*D+*B*+*'5*0(3'C*4&3,%&3"'(%+*(#*66DB"/'0*0E((F(%=(&$*(2$*+-6(%'0(2$+34&3%'(G%6*'&3'*(2$%3+(%'0(H44"53%&*(
!+"B*44"+("B(.3'%'5*(%'0(I>*+%&3"'4(%'0(F'B"+=%&3"'(J*5$'"6",-(K%'%,*=*'&(%&(&$*(L%%4(M5$""6("B(:/43'*447(
N'3C*+43&-("B(2%63B"+'3%(%&(:*+9*6*-E(F($%C*(B"5/4*0(=/5$("B(=-(%5%0*=35(+*4*%+5$("'(&$*(*O/3&-(=%+9*&(
4&+/5&/+*(%'0(&+%03',E(H>>*'03P(H(5"'&%3'4(=-(5/++35/6/=(C3&%*(B/+&$*+(0*45+3?3',(=-(O/%63B35%&3"'4E(H>>*'03P(:(
634&4(=%&*+3%64(&$%&(F(+*C3*#*0(>+3"+(&"(#+3&3',(&$34(>"43&3"'(4&%&*=*'&E(

K-(">3'3"'(#366(B"5/4("'(&$*(�&���Z�����•�š���(�(�[�•���(�]�v���]�v�P�•���]�v���]�š�•(>+*63=3'%+-(B3'03',4(�š�Z���š�����Œ�X���,�}�µ�o�]���v���^���o���v�_�����Z���v�����v����
!"#$%&%'(*',%,*0(3'(=%+9*&(=%'3>/6%&3"'(+*6%&*0(&"(5*+&%3'(N>D&"(2"',*4&3"'(&+%0*4(%'0(&$*3+(+*5*3>&("B(
K%+,3'%6(1"44(M/+>6/4(H66"5%&3"'(@K1MHA(>%-=*'&4(?*&#**'(.*?+/%+-(QRSR(%'0(H/,/4&(QRSRE(K -(%'%6-434(
%44/=*4(&$%&(&$*(K1MH(>%-=*'&4(&$*=4*6C*4(%+*('"&(03+*5&6-(%&(344/*(%4(&$*-(#*+*(%>>+"C*0(?-(.)<2E(H(
+*,/6%&"+-(>"635-(>/'34$3', (=%+9*&(>%+&353>%'&4(+*&+"%5&3C*6-(B"+(B6%#4(3'(*P34&3',(+/6*4(34(>+*>"4&*+"/4(#$*'(
&$"4*(+/6*4(#*+*(56*%+6-(%>>+"C*0E((

F'C*4&"+47(&+%0*+47(%'0("&$*+(=%+9*&(>%+&353>%'&4(0"('"&(%'0(4$"/60('"&(C3*#(>%-=*'&4(B"+(&+%03',(C"6/=*(
4*>%+%&*6-(B+"=(&$*(,+"44(+*C*'/*4(%44"53%&*0(#3&$(&$*3+(&+%03',(%5&3C3&-E(J$*+*(34('"(*5"'"=35( 4/>>"+&("+(
4/>>"+&(3'(%5%0*=35(63&*+%&/+*(&$%&(&+%03',(>%-=*'&4(639*(&$*(K1MH(%+*(+*6*C%'&(%4(&"(#$*&$*+("+('"&(?*$%C3"+(
5"'4&3&/&*4(�^�Á���•�Z���š�Œ�������•�_�U���^�•�Z���u�_���š�Œ���v�•�����š�]�}�v�•�U���}�Œ���u���v�]�‰�µ�o���š�]�}�v�X��(

:*6"#(F(#366(0*45+3?*(&$*(?%434(B"+(=-(5"'56/43"'(/43',(=-(9'"#6*0,*("B(#"+93',(#3&$(&+%03',(B3+=4(%'0(&$*(
%5%0*=35(63&*+%&/+*(+*6%&*0(&"(&+%03',(B**4(%'0(+*?%&*4E(J$*(4&/0-(%'0(/4*("B(&$*4*(>%-=*'&4(34(="4&(5"=="'(
%'0(?*4&(9'"#'(3'(&$*(*O/3&-(=%+9*&4E(J$*+*B"+*7(#$36*(&$*(*5"'"=35(>+3'53>6*4(%+*(/'3C*+4%67(=-(*C30*'5*(#366(
B"5/4("'(&$*(*O/3&-(=%+9*&4E(

-+#07&6'8$$,'#&0'<$B#"$,'

J+%03',(B**4(%'0(+*?%&*4(3'(*O/3&3*4(%+*(5"=="'6-(+*B*++*0(&"(%4(=%9*+T&%9*+(>+353',E(J$*(=%9*+(34(&$*(+*4&3',(
63=3&("+0*+(%'0(&$*(&%9*+(34(&$*(3'5"=3',(=%+9*&%?6*("+0*+(&$%&(3'3&3%&*4(&$*(&+%'4%5&3"'E(J->35%66-7(&$*(=%+9*&(
5*'&*+(5$%+,*4(&$*(&%9*+(%(B**(%'0(>+"C30*4(%(+*?%&*(&"(&$*(=%9*+E(J$*4*(B**T+*?%&*(>%-=*'&4(%+*(*P>6353&6-(
0���•�]�P�v�������š�}�����(�(�����š���š�Œ�������Œ�•�[���]�v�����v�š�]�À���•�����v���������Z���À�]�}�Œ���]�v���š���Œ�u�•���}�(���Z�}�Á���u�µ���Z���š�Z���Ç���š�Œ�����������v�����Á�Z���Œ�����š�Z���Ç���š�Œ�������X��(

J$*(:HJM(4&"59(*P5$%',*(34(#*66(9'"#'(B"+(/43',(3&4(B**T+*?%&*(>%-=*'&(4&+/5&/+*(&"(5$%',*(&+%0*+(?*$%C3"+E(
)P%=>6*4("B(&$34(%+*(3&4(>+353',(*P>*+3=*'&4(3'(U%'/%+-(QRRV(%'0(M*>&*=?*+(QRRVE(F'(U%'/%+-(QRRV7(:HJM(
+*0/5*0(3&4(B**4(3'(J%>*(2(4*5/+3&3*4(@WHM8HXD634&*0AE(J$*(?*6"#(,+%>$(4$"#4(&$%&(3&4(=%+9*&D4$%+*(3'(&$"4*(
4*5/+3&3*4(3==*03%&*6-(3'5+*%4*0(B+"=(YZ(&"(%6="4&(SRZ(@4**(&$*(,+**'(63'*AE(: HJM(=%+9*&(4$%+*(3'("&$*+(
4*5/+3&3*4(030('"&(5$%',*('"&35*%?6-7(0*="'4&+%&3',(&$%&(&$*(B**(5$%',*(#%4(+*4>"'43?6*(B"+(&$*(5$%',*(3'(
&+%03',(?*$%C3"+E(J$34(4/55*44B/6(*P>*+3=*'&(#%4(+*>*%&*0(3'(J%>*(H(4*5/+3&3*4(3'(M*>&*=?*+(QRRV(%'0(3&4(



=%+9*&D4$%+*(3'(&$"4*(4*5/+3&3*4(3==*03%&*6-(3'5+*%4*0(B+"=(QZ(&"('*%+6-([Z(@4**(&$*(?6/*(63'*AE(M3=36%+(&"(&$*(
U%'/%+-(QRRV(*C*'&7(&$*(=%+9*&D4$%+*(*BB*5&(#%4("'6-(>+*4*'&(3'(4*5/+3&3*4(%BB*5&*0(?-(&$*(&*=>"+%+-(B**(
+*0/5&3"'E(:HJM(+*>*%&*0(&$34(*P>*+3=*'&(%,%3'(?-(4/55*44B/66-(3'5+*%43',(3&4(=%+9*&(4$%+*(3'()/+">*%'(*O/3&3*4(
?-(+*0/53',(B**4(3'(U/'*(QRR\E((

(
]+%>$("B(:HJM(=%+9*&(4$%+*(3'(NEME(*O/3&3*4(B+"=(U/6-(QRR^(&"(H/,/4&(QRR[_(

$&&>_TT###E?%&4&+%03',E5"=T+*4"/+5*4T>+*44`+*6*%4*4T:HJMH/,/4&QRR[G"6/=*.FWH1E>0B(

J$*(*C30*'5*(B+"=(:HJM(0*="'4&+%&*4($"#(>%-=*'&4(%+*(/4*0(?-(=%+9*&4(&"(3'B6/*'5*(�š�Œ�������Œ�•�[�������Z���À�]�}�Œ�����v����
3'5+*%4*(&+%03',(C"6/=*E(:HJM(#%4("'*("B(=%'-(=%+9*&(5*'&*+47(4"(B"5/43',("'(3&4(=%+9*&(4$%+*(0"*4('"&(
0*="'4&+%&*(&$%&(&+%0*+4(3'5+*%4*0(&$*3+(&"&%6(&+%03',(%4(3&(34(>"443?6*(&$*-(43=>6-(4$3B&*0(&$*3+(&+%03',(B+"=(
%'"&$*+(=%+9*&(&"(:HJME(L"#*C*+7($"#( B**T+*?%&*(>%-=*'&4(%BB*5&("C*+%66(&+%03',(C"6/=*(34(4$"#'(?-(
K%63'"C%(%'0(!%+9�[�•���~�î�ì�í�ï�•�����Æ���u�]�v���š�]�}�v���}�((%(B**(5$%',*(3'(U/6-(QRRa("'(&$*(J"+"'&"(M&"59() P5$%',*(@JMbAE(J$*(
JMb(="C*0(B+"=(>*+D0"66%+(&"(>*+D4$%+*(5%65/6%&3"'7(,*'*+%&3',($*&*+",*'*3&-(3'(&$*(>%-=*'&(0*>*'03',("'(&$*(
>+35*("B(&$*(4&"59_(&$*('*&(=%9*+T&%9*+(>%-=*'&(0*563'*0(B"+($3,$D>+35*0(4&"594(%'0(3&(3'5+*%4*0(B"+(6"#D>+35*0(
4&"594E(F'(4&"594(&$%&(#*+*("'6-(&+%0*0("'(&$*(JMb7(&+%03',(C"6/=*(0*5+*%4*0(#$*+*('*&(>%-=*'&4(3'5+*%4*0(%'0(
&+%03',(C"6/=*(3'5+*%4*0(#$*+*('*&(>%-=*'&4(0*5+*%4*0E(J$*(:HJM(%'0(JMb(B**T+*?%&*(5$%',*4(0*="'4&+%&*(
&$%&(>%-=*'&4(%BB*5&(#$*+*(%'0($"#(=/5$(&+%0*+4(&+%0*E((

-+#07&6'8$$,'#&0'*+7.$,'

J$*(�&���Z�����•�š���(�(�[�•(>+*63=3'%+-(B3'03',4(4**=(&"(%&&%5$(43,'3B35%'5*(&"(&$*(?+*%90"#'("B(&$*(>+"B3&%?363&-("B(&+%03',(
?*&#**'(&$*(&+%03',(+*C*'/*4(?%4*0("'(&+%'4%5&3"'(>+35*4(%'0(&+%03',(B**4T+*?%&*4E(J$*+*(34(%?4"6/&*6-('"(
*5"'"=35(?%434(B"+(=%93',(4/5$(%(034&3'5&3"'E(H66(*5"'"=35(%,*'&4(+%&3"'%66-(C3*#(&$*(&"&%6(5"4&4(%'0(&"&%6(
?*'*B3&4("B(&$*3+(%5&3"'4(%'0(5$""4*(&$*3+(?*$%C3"+(%55"+03',6-E(H('%&/+%6(3'&/3&3"'(34(&$%&(3'(%(5"=>*&3&3C*(
=%+9*&7(3B(&+%0*+4(%+*(5$%+,*0(%(B**(@"+(,3C*'(%(+*?%&*A7(&$*-(#366(%0c/4&(&$*3+(>+*D>%-=*'&(>+35*4(&"(*P%5&6-(
3'5"+>"+%&*(&$%&(>%-=*'&E(2"663%+0(%'0(."/5%/6&(@QRSQA(>+"C30*(%'(*P%=>6*("B(&$34(#3&$(%'(*5"'"=35(="0*6(3'(

http://www.batstrading.com/resources/press_releases/BATSAugust2008VolumeFINAL.pdf


&$*(5"'&*P&("B(B3'%'53%6(=%+9*&(B**4(%'0(+*?%&*4E(F'(63'*(#3&$(&$*(%?"C*(3'&/3&3"'7(&$*-(B3'0(@2"+"66%+-(SA(&$%&(
&+%0*+4(%0c/4&(&$*3+(>+35*4(&"(*P%5&6-(3'5"+>"+%&*(&$*(B**T+*?%&*E(J$34(=%9*4(B**4T+*?%&*4(3++*6*C%'&(&"(&$*(>+35*4(
@%'0(>+"B3&4A(%B&*+(%55"/'&3', (B"+(&$*(>%-=*'&4E((

J$*(>+*63=3'%+-(B3'03',4(%>>*%+(&"(B"5/4("'(&$*(344/*(&$%&(&+%03',(+*C*'/*4(4"=*&3=*4(#*+*('*,%&3C*(?*B"+*(
%55"/'&3',(B"+(K1MHE(]3C*'(&$*(%?"C*(*5"'"=35(>+3'53>6*(&$%&(&+%0*+4("'6-(5%+*(%?"/&(>+35*4(%B&*+(3'5"+>"+%&3',(
B**4T+*?%&*47('*,%&3C*(&+%03',(+*C*'/*4(43,'3B-('"&$3',E(F'(=-(*P>*+3*'5*(#"+93',(#3&$($3,$(B+*O/*'5-(&+%03',(
B3+=47(&$*+*(#*+*("B&*'(&3=*4(#$*'(&$*3+(&+%03',(+*C*'/*4(#*+*('*,%&3C*(?*B"+*(%55"/'&3',(B"+(B**4(%'0(
+*?%&*4E(J$*-(C3*#*0(&$34(%4(3++*6*C%'&(%4(&$*3+(B3+=4("'6-(5%+*0(%?"/&(&"&%6('*&(+*C*'/*4 7(#$35$(34(3'56/43C*("B(
B**4(%'0(+*?%&*4E(F'(B%5&7(43,'3B35%'&(&->*4("B(*O/3&-(=%+9*&(&+%03',($%C*('*,%&3C*(&+%03',(+*C*'/*4(?*B"+*(
%55"/'&3',(B"+(B**4(%'0(+*?%&*4E(K-("#'(+*4*%+5$(>+"C30*4(*C30*'5*("B(&$34(@:+",%%+07(L*'0*+4$"&&7(%'0(
<3"+0%'(@QRSdAAE(e*(*P%=3'*0($3,$DB+*O/*'5-(&+%0*+4(@LJ.4A("'(WHM8HX(3'(QRR[(%'0(QRR\E(e*(B"/'0 (&$%&(&$*3+(
63O/303&-(4/>>6-3',(&+%0*47(#$35$(+*5*3C*(&$*(%?"C*(=*'&3"'*0(=%9*+(63O/303&-(+*?%&*47(%+*(/'>+"B3&%?6*(,+"44("B(
B**47(?/&(>+"B3&%?6*("'5*(63O/303&-(+*?%&*4(%+*(3'56/0*0E(."+(*P%=>6*7(3'(J%?6*(a("B(:+",%%+07(L*'0*+4$"&&7(%'0(
<3"+0%'(@QRSdA7(#*(B3'0(&$%&(3'(&$*(6%+,*(4&"5947(�,�&�d�•�[���o�]�‹�µ�]���]�š�Ç���•�µ�‰�‰�o�Ç�]�v�P���š�Œ�������•���~�Á�Z�]���Z�����Œ�����ð�î�9���}�(���š�Œ�����]�v�P��
C"6/=*A(6"4&(fS7[QYE\\(>*+(4&"59(>*+(0%-("'(%C*+%,*E(L"#*C*+7("'5*( &$*(63O/303&-(+*?%&*4(#*+*(3'56/0*07(&$*(
L.J4($%0(>"43&3C*(&+%03',(+*C*'/*4("B(f[7QSSEQS(>*+(4&"59(>*+(0%-E(F'("&$*+(#"+047("'(%C*+%,*(&$*4*(*O/3&-(
&+%0*+4(#*+*(?/-3',(4$%+*4("B(4&"59(%&($3,$*+(>+35*4(&$%'(#$35$(&$*-(#*+*(4*663',(&$*=E(J$*-(#*+*(6"43',(="'*-(
"'(&$*(&+%0*4(#$*'(+*?%&*4(#*+*('"&(&%9*'(3'&"(%55"/'&E((L"#*C*+7(&$*-(="+*(&$%'(=%0*(/>(B+"=(&$34(6"44("'(
&$*(+*?%&*4(>%30(?-(&$*(*P5$%',*4(%'0(=%+9*&(5*'&*+4(#$*+*(&$*(&+%0*4(#*+*(?*3',(*P*5/&*0E(H4(%(+*4/6&7(&$*3+(
&+%0*4(#*+*(>+"B3&%?6*(%B&*+(%55"/'&3',(B"+(%66(5"4&4(%'0(?*'*B3&4("B(&$*3+(%5&3C3&-E(F'(&$*(>**+(+*C3*#(>+"5*44(%&(
"'*("B(&$*(="4&($3,$6-(+*,%+0*0(%5%0*=35(B3'%'5*(c"/+'%647('"(+*C3*#*+(B"/'0(&$34(4/+>+343',("+(*C30*'5*("B(
=%'3>/6%&3C*(?*$%C3"+E(K"+*"C*+7("'*("B(&$*(+*C3*#*+4(5"==*'0*0(/ 4(B"+(3'56/03',(B**4T+*?%&*47(%4(&$*(
%'%6-434(#3&$"/&(&$*=(# "/60(?*(�]�v���}�u�‰�o���š�������v�����‰�}�•�•�]���o�Ç���u�]�•�o�������]�v�P�X�����Œ�}�P�����Œ���U���,���v�����Œ�•�Z�}�š�š�U�����v�����Z�]�}�Œ�����v�[�•��
@QRSdA(B3'03',4(+*>+*4*'&(%(6%+,*(%="/'&("B(&+%03',(%5&3C3&-(%'0($%C*(?**'(3'(&$*(>/?635(0"=%3'(B"+(=%'-( -*%+4E(F(
%=(/'%#%+*("B(%'-(56%3=4(?-(&$*(*P5$%',*4(&$*=4*6C*47(&$*(M*5/+3&3*4(%'0()P5$%',*(2"==3443"' 7("+("&$*+(
+*,/6%&"+4(&$%&(&$*4*(B3'03',4(3'035%&*(=%'3>/6%&3"'E(

5(&.9=,7(&'

J+%03',(B**4(%'0(+*?%&*4(���(�(�����š���š�Œ�������Œ�•�[���]�v�����v�š�]�À���•�����v���������Z���À�]�}�Œ�X��H(>+">*+6-(0*43,'*0(=%+9*&(&%9*4(&$34(3'&"(
%55"/'&E(J$*+*(34('"(*5"'"=35(?%4347(%5%0*=35(63&*+%&/+*7('"+(*O/3&-(=%+9*&(3'0/4&+-(>+%5&35*(4/>>"+&3',(&$*(
'"&3"' (�š�Z���š���š�Œ�����]�v�P���‰���Ç�u���v�š�•���o�]�l�����š�Z�����D�>�^�������Œ�����Œ���o���À���v�š�����•���š�}���Á�Z���š�Z���Œ���}�Œ���v�}�š�������Z���À�]�}�Œ�����}�v�•�š�]�š�µ�š���•���^�Á���•�Z��
�š�Œ�������•�_�U���^�•�Z���u�_���š�Œ���v�•����&3"'47("+(=%'3>/6%&3"'E(M3=36%+6-7('"(*5"'"=35(?%434(*P34&4(B"+(034&3',/34$3',(&$*(
>+"B3&%?363&-("B(&+%03',(?*&#**'(&$*(&+%03',(+*C*'/*4(?%4*0("'(&+%'4%5&3"'(>+35*4(%'0(&+%03',(B**4T+*?%&*4E(FB(
6%59("B(>"43&3C*(>+*D>%-=*'&(&+%03',(+*C*'/*47(?/&(>"43&3C*(>"4&D>%-=*'&(+*C*'/*47(34(*C30*'5*("B(>"443?6*(
=%+9*&(=%'3>/6%&3"'7(&$*'(>"43&3C*(>+*D>%-=*'&(&+%03',(+*C*'/*47(?/&('*,%&3C*(>"4&D>%-=*'&(+*C*'/*47(5"/60(
?*(C3*#*0(%4(*C30*'5*(%,%3'4&(=%+9*&(=%'3>/6%&3"'E(J$34(366/4&+%&*4($"#(&$*(�&���Z�����•�š���(�(�[�•��>+*63=3'%+-(B3'03',4(3'(
&$34(%+*%(%+*(6%593',(3'(%'-(4"/'0(*5"'"=35(+*%4"'3',E((F'(4$"+&7(*5"'"=35(?%4347(%5%0*=35(63&*+%&/+*7(%'0(*O/3&-(
=%+9*&(3'0/4&+-(>+%5&35*4(>+"C30*('"(4/>>"+&(B"+(&$*(+*6*C%'5*("B(>+*D%>>+"C*0(&+%03',(B**4(%'0(+*?%&*4(3'(
+*%5$3',(%(5"'56/43"'("B(=%'3>/6%&3"'E(

(



<$)$+$&.$,'

:+",%%+07(UE7(JE(L*'0*+4$"&&7(%'0(<E(<3"+0%'(@QRSdA(L3,$(.+*O/*'5-(J+%03',(%'0(!+35*(8345"C*+-E(!"#$"%&'(&
)$*+*,$+-&./01$"27(B"+&$5"=3',E(

2"663%+07(UED)E7(%'0(JE(."/5%/6&(@QRSQA(J+%03',(B**4(%'0(*BB353*'5-(3'(63=3&("+0*+(=%+9*&4E(!"#$"%&'(&)$*+*,$+-&
./01$"2(Qa7(dd[\ DdYQSE(

K%63'"C%7(gE7(%'0(HE(!%+9(@QRSdA(M/?4303h3',(13O/303&-_(J$*(F=>%5&("B(K%9*TJ%9*(.**4("'(K%+9*&(X/%63&-7(3'04*+-&
'(&)$*+*,"7(B"+&$5"=3',E((

( (



CDD$&07E'FG'3#"$+7#9,'<$H7$I$0'

.)<2(!+*63=3'%+-(.3'03',47(H/,/4&(\7(QRSd(

!"#$%&%'(e+3&&*'(M/?=3443"'(&"(2"==3443"'(F'C*4&3,%&3"'(M&%BB((

!"#$%&%'(.3'%6(M/?=3443"'(&"(.)<2("'(?*$%6B("B(H6%'(2$*'((

H/,/4&(QY7(QRSQ(1*&&*+(B+"=(e3663%=(K5M#%3'(&"(M&*C*'(J%?%59=%'7(M/>>6*=*'&%6(M/?=3443"'("'(:*$%6B("B(
!"#$%&%'(

�'�o���v�����}�•�Z���Œ�š�U���^���o�o���P�]�v�P���¨�í�õ�D���]�v���]�o�oD�P�}�š�š���v���P���]�v�•�U���W�:�D�����•�l�•���&���Z�����š�}���P�Œ���v�š���‹�µ�]���l�����‰�‰�Œ�}�À���o���š�}���Œ�µ�o�������Z���v�P���•�U�_���^�E�>��
.3'%'53%67(H/,/4&(QY7(QRSR(

!6%&&47(]6"?%6(!"#*+(<*>"+&7(H/,/4&(Q^7(QRSR(

(

'

'

(





 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 
 
 

!"#$%&'$'%(��)*&+#%��,#-'./ ��0"*1- ��*/2 ��)*&+#%��)*/'34"*%'5/ ��

William W. Hogani 

February 3, 2014 

Powhatan Energy Fund LLC (Powhatan) did not commit market manipulation 
according to any reasonable definition.  Its response to such accusations provides 
a rare public opportunity to discuss policy associated with electricity market 
design and market manipulation enforcement.  The Federal Energy Regulatory 
CommissionÕs (FERC, Commission) jurisdictional authority is not properly suited 
for electricity markets.  A discussion of elements of market design, and the 
respective roles of market operators, regulators and market participants, suggests 
both changes in policy and in the scope of market manipulation enforcement.  
Electricity market design requires care in providing the necessary features and 
rules to support an efficient market.  Ideally, behavior that violates these rules and 
exploits market flaws should be prohibited and subject to enforcement sanctions.  
However, the problem of designing these markets is complex enough that market 
manipulation policy must recognize that some apparent market defects are 
features and not flaws.  

6/%&524$%'5/��
Electricity market design and enforcement policy should be consistent and reinforcing.  The 
challenges of crafting and implementing such policies are many.  Market design features create 
incentives and market participants will respond to those incentives.  Market manipulation policy 
should recognize and incorporate the implications of the market design.  All market participants 
should support identifying and correcting flaws in the market design.   

Recent market manipulation enforcement actions have both raised the profile and created a new 
urgency to address these challenges.  The confidential process of enforcement settlements 
obscures the issues and complicates the public discussion.  The Powhatan case provides an 
important opportunity to examine the public policy problems that arise both from the limits of 
FERCÕs authority and the growing disconnect between market design and enforcement actions.  
The purpose of the present comments is to describe some of the problems and propose possible 
reforms that improve both market design and enforcement policy. 
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The Powhatan case presents an example of allegations of market manipulation in the presence of 
market design defects.1  This case presents an opportunity for a public discussion of these issues 
outside the opaque walls of enforcement settlements.2   

The central element of the Powhatan case involves the treatment of the Marginal Loss Surplus 
Allocation (MLSA, loss surplus) in the PJM electricity market.  The MLSA arises because of a 
feature of electricity pricing that includes marginal losses.  The Commission rightly has 
recognized the importance of using marginal cost information, including for losses, in 
determining efficient electricity market prices under bid-based, security-constrained, economic 
dispatch.   

ÒThat is, each spot market energy customer pays an energy price that reflects the 
full marginal costÑincluding the marginal cost of transmission lossesÑof 
delivering an increment of energy to the purchaserÕs location. Since losses vary in 
delivering energy to different locations, marginal losses increase as the number of 
megawatts (MW) of power moved increases.Ó3 

A feature of this pricing methodology includes total collection for losses that is definitionally 
greater than the total cost of the losses.  Conceptually, the resulting surplus is intimately related 
to the surplus in congestion costs when the transmission system is constrained.  For historical 
reasons, however, the treatment of losses is seen differently than congestion, and market 
operators seek an appropriate means for allocating the loss surplus. 

Both PJM and the Commission have considered different means for the loss surplus allocation.  
A full discussion of alternative means of allocation would go beyond the scope of the present 
comments.  Suffice it to say that the original method of allocation by actual load-ratio share for 
network customers was a better method than the one that was eventually applied by PJM and 
endorsed by the Commission in 2009.  That rule followed after a lengthy discussion within the 
unhappy frame of esoteric distinctions about who was and who was not paying for the 
transmission grid. 

                                                 
 

1  For details, see the Powhatan web page:  www.FERCLitigation.com. 
2  The Deutsche Bank case involved a related but different set of issues of alleged market manipulation that 
was headed towards open public discussion.  See (Hogan, 2012) for a further discussion of price manipulation, 
related transactions, and price degeneracy.  In the event, the public discussion terminated when Deutsche Bank 
settled the dispute at about the same time as announcing its intention to leave the commodity trading business. 
3  Black Oak Energy, LLC v. PJM Interconnection, L.L.C., 128 FERC ¦ 61,042 at P 3 (2008). 
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In adopting the MLSA rule, which assigned some of the MLSA to market transactions, the 
Commission recognized that this would create incentives for transactions that went beyond 
arbitrage or promoting market efficiency. 

ÒÉpayment of the surplus to arbitrageurs that is unrelated to the transmission 
costs could distort arbitrage decisions and reduce the value of arbitrage by 
creating an incentive for arbitrageurs to engage in purchase decisions, not because 
of price divergence, but simply to increase marginal line loss payments.Ó 4 

This is as clear a description of a market defect that one can find in regulatory proceedings.  
Nonetheless, the Commission and PJM made an affirmative decision to adopt just such a rule 
that included so-called ÒUp-To Congestion transactions.Ó   

ÒEach user or customer would receive its proportionate share of the surplus based 
on the total MWhs of energy (a) delivered to load in PJM, (b) exported from PJM, 
or (c) related to cleared Up-To Congestion transactions (where the user or 
customer paid for transmission service). The Commission finds that PJMÕs 
proposal is a just and reasonable method of allocating the surplus, subject to the 
condition that PJM clarify that its tariff complies with our finding that payments 
be made only to those who pay for the costs of the transmission grid.Ó 5 

The details of the Up-To Congestion transactions include the submission of a bid for 
transmission between two locations with a limit on the maximum day-ahead congestion that will 
be accepted.  These bids appear in the day-ahead market and, depending on the congestion in the 
system, the bids may or may not clear. 

In some instances, the cleared bids required payment for associated transmission service and 
these cleared bids would participate in the receipt of loss surplus payments.  If the resulting loss 
surplus payments were large enough, the loss allocation alone could make the transaction 
profitable. 

As the Commission had anticipated, this produced an incentive for Òarbitrageurs to engage in 
purchase decisions, not because of price divergence, but simply to increase marginal line loss 
payments.Ó  Powhatan and others, working with Dr. Houlian Chen who designed and 
implemented the trades, developed various market analyses and tools to estimate possible loss 
surplus payments and engaged in paired trades that could benefit from these payments.  The 
trading strategy worked.   

                                                 
 

4  Black Oak Energy, LLC v. PJM Interconnection, L.L.C., 128 FERC ¦ 61,042 at P 41 (2008). 
5  Black Oak Energy, LLC v. PJM Interconnection, L.L.C., 128 FERC ¦ 61,262 at P 23 (2009). 
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The use of paired transactions had the effect that when both transactions cleared in the market, 
these transactions would offset each other.  However, eligibility for loss surplus allocation would 
remain for the cleared transactions that had also paid for transmission service.  The details of all 
the payments and transactions costs, likely exposure to one but not both transactions clearing, 
and so on, do not affect the simple observation that the strategy was in part responsive to the 
incentives created by the loss surplus allocation rules.   

Powhatan advises that the PJM Market Monitor contacted Dr. Chen and indicated that there 
would be a referral to FERC regarding the trading strategy, particularly in respect to paired 
trades, if Dr. Chen continued implementing the strategy.  Upon this notification, Dr. Chen 
stopped using this strategy.       

Should the mere fact that the trades were motivated in part by something other than Òprice 
divergenceÓ lead to the conclusion that this was market manipulation?  As discussed below, the 
answer should be that this is not market manipulation.  However, Powhatan and others became 
the subject of just such a FERC enforcement action for market manipulation. 

There was a market defect in the poorly crafted rules for loss surplus allocation.  The rule was 
adopted in the full light of day, with explicit discussion of the incentive effects and the likely 
implications for trading strategies of market participants.  This was not a hidden flaw.  The 
market feature was already known and accepted by the Commission. 

The loss surplus allocation rule was like other features of electricity markets such as the 
production tax credit for wind or the demand response double payment for behind the meter 
actions.  Arguably, when both Up-To Congestion transactions cleared, the paired trading strategy 
had no market impact other than on the loss allocation.  By contrast, the wind tax-credit-induced 
negative cost offers and inefficient demand response decisions impose real costs on the system in 
addition to transferring payments among market participants. 

The loss surplus allocation rule illustrates a market defect.  The basic principle that market 
participants can and should seek to profit from trading within the market rules should apply.  The 
trading strategy was a response to flawed incentives.  This was not fraud. This was a failure of 
the market designer and the Commission in its oversight role.  It cannot be a principled way to 
define or enforce rules against market manipulation to sanction market participants for 
responding to the incentives created by the market rules. 

!"#$%&'$'%(��)*&+#%��,#-'./ ��
A purpose of good electricity market design is to support efficient operations and investment 
incentives.  However, the development of efficient rules is neither easy nor guaranteed.  
Electricity market designs and the accompanying business protocols can create inefficient 
incentives and unintended opportunities for profit.  In some cases, inefficient market elements 
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may be intentional.  In other cases, the market design defects may be inadvertent.  In either case, 
in hindsight, inefficient market design defects could be interpreted as features or flaws, with 
different implications for judging the behavior of market participants.   

Policy questions arise as to how to treat defects in the market design, and how this policy should 
relate to enforcement of general rules against market manipulation.  Flawed design elements 
could and should be changed and the unintended consequences eliminated or at least mitigated.  
However, until the flaws are corrected, should market participants pursue strategies influenced 
by otherwise imperfect market incentives?  Or is such behavior to be treated as market 
manipulation?  And how can market participants know the difference? 

These circumstances of imperfect markets raise important issues about the respective roles and 
responsibilities of regulators, market operators, and market participants.  What should be done in 
the face of market defects, and who should have a burden to act?  This is a difficult topic to 
address in part because many of the details of market manipulation enforcement actions are not 
public.  However, the general problem and the limited available public discussions illustrate gaps 
in the authority of the Commission and suggest prospective reforms in market rules.  The 
purpose of the present comments is to help frame the problems of creating well-functioning 
electricity markets and address the general challenge of deterring market manipulation while 
simultaneously providing market participants clarity about the rules. 

!"#$%&��!"'()*+"&(,' ��-,+(./ ��
A problem for dealing with real market manipulation is that current FERC jurisdictional 
authority follows from statutes that were designed for securities markets and not efficient 
electricity markets.  Securities attorneys inform me that there must be ÒfraudÓ for FERC to have 
enforcement authority in dealing with market manipulation.  But there are trading practices and 
other behaviors that would be inconsistent with efficient outcomes that do not involve fraud in 
the conventional definition of the word.  The exercise of market power is a good example.  There 
is nothing necessarily fraudulent about the exercise of market power and to say otherwise is 
Orwellian doublespeak.   

The practice of forcing the round peg of undesirable behavior into the square hole of fraud 
produces a perverse result of constantly redefining or obfuscating the meaning of the words in 
order to expand the definition of fraud to include whatever ÒbadÓ acts that are the subject of 
immediate attention.  There are high costs of continuing down this road.  The practice makes it 
almost impossible to be clear about the underlying analysis to see if the actions deviated from 
what is allowed under the market design.  It makes it difficult, if not impossible, to describe 
market participation standards in plain terms that connect to the market design.  In the process, 
the confusion produces the de facto result that the prohibited behavior is either everything or 
nothing, depending on the preferences of the person who holds the pen that day.  This cannot be 
good governance or good public policy. 
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Rather than redefining fraud beyond recognition, it would be better to expand and clarify the 
authority at FERC to allow it to better support well-functioning electricity markets and have 
better procedures for identifying and correcting market defects.  In hindsight, some of the market 
flaws and the implied bidding practices are embarrassing for the FERC and for those like the 
author who work on issues of market design.  But the market design flaws were not created by 
the market participants.  The right policy response should be to focus on improving the 
regulatory and market framework, not imposing ex-post responsibilities on market participants to 
rise above the market design in ways that would be impossible to implement in practice.               

0,#$"1+%��2+%.&#(.(&/��!"#$%&��3%4(5'��
Good electricity market design seeks to provide a platform to utilize the advantages of 
competitive markets to achieve a broad social benefit. (Joskow & Schmalensee, 1983) In 
particular, a core principle of organized market design is embodied in the basic ideas of an 
efficient market built around the model of bid-based, security-constrained, economic dispatch 
with locational prices and financial transmission rights. (Hogan, 1992)  The use of economic 
dispatch, to maximize the difference between bid-in benefits and costs, explicitly embraces the 
social welfare objective and efficient markets.  A central feature of the standard competitive 
market model is that the regulatory and market design policy objective of achieving economic 
efficiency need not be shared by the market participants.  In particular, the assumption is that the 
market participants individually pursue the objective of maximizing their own profits or benefits.  
Under stylized assumptions about the nature of the underlying technology and the absence of 
market power, a fundamental result is that with fixed market clearing prices, market participants 
maximizing their own profits or benefits will produce a workably efficient outcome consistent 
with welfare maximization.  Profit maximizing behavior by market participants is central to the 
theory.  There is no requirement for market participants to do anything to forego profitable 
transactions in order to achieve better market outcomes.  This market principle is often embodied 
in the shorthand description that prices will clear the market so that in equilibrium there will be 
no remaining unexploited profitable transactionsÑa no arbitrage condition.   

In practice, no market is perfect and no market design is without its defects.  The basic market 
design for the ideal case goes a long way, but there will always remain design elements that do 
not or cannot support a fully efficient outcome.  In these circumstances, the best principled 
practice is to refine the market design as much as possible to support efficient outcomes, deal 
with any remaining problems through general behavioral rules or regulations to the extent 
possible, and then accept the small remaining imperfections under the rubric of workable 
competition. 

A good example of a limit on fully efficient market design arises in the practices of the 
independent system operator in organizing and operating the market under the standards of 
security-constrained dispatch.  The problem arises from the externality associated with reliability 
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and avoiding cascading blackouts.  The individual profit maximizing transactions of 
decentralized market participants could threaten reliability for everyone, but there is no practical 
decentralized way to price or internalize the threat to reliability.  Hence, good electricity market 
design follows the well-established engineering practice of imposing conservative ÒN-1Ó 
contingency limits to constrain the economic dispatch and protect against the worst case.  It 
would be easy to make an argument that these constraints are too conservative and that a careful 
cost-benefit calculation would relax these constraints at some times or under some conditions.  
However, the regulators and system operators who oversee the system believe it is better to err 
on the side of caution and respect the security constraints at the cost of some loss in economic 
efficiency.  Market participants are not expected to seek greater efficiency by deviating from the 
reliability rules as stated.  Adherence to conservative security constraints, even at the cost of loss 
of some market efficiency, is a feature and not a flaw. 

This distinction between features and flaws is important because the difference is not always 
obvious.  For example, consider the effect of the production tax credit for electricity produced 
with wind generation.  The production tax credit is a related payment for wind generation that 
creates an incentive to make negative cost supply offers.  It is clear that a purpose of national 
policy is to support the development of wind generation and the production tax credit is one of 
the tools employed.  However, the production tax credit creates now well-known unintended 
consequences when it produces negative prices that affect everyone in the electricity market.  If 
the purpose of the tax credit is to provide an economic incentive to invest in wind generation, 
then it would be possible to apply the same incentive as an offer tax credit that would be paid 
when the wind generator was available for generation, but without incurring the unintended 
consequences of creating negative prices.  If the purpose of the tax credit is to account for carbon 
free generation, then a more efficient approach would be to impose a carbon tax on actual 
emissions rather than create negative prices.  It would be easy to argue that the production tax 
credit is inefficient, but is it a flaw or a feature?  From the perspective of an electricity market 
designer, it would be fair to characterize the tax credit as a design flaw and to predict that it will 
not survive much longer.  But from the perspective of a market participant, it would seem natural 
to describe the tax credit as a feature.  And for such a feature, both FERC and any market 
designer should predict and expect market participants to follow the profit maximizing incentive 
to make negative supply offers that produce negative market clearing prices. 

Wind generators submitting negative offers would be responding to the incentive of the tax code, 
but not the underlying economics of wind generation.  The negative offers would be transparent, 
so there is no fraud in the ordinary dictionary sense of the word.  The negative offers would alter 
market outcomes and affect everyone else, but there need be no manipulation to profit from 
related transactions other than the unavoidable related transaction effect on the tax liability.  In 
the case of wind generators, there would be no need for an enforcement action based on an 
argument that the offers were inconsistent with economic efficiency and based solely on the 
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benefits of the tax credit.  Negative offers from wind generators are not market manipulation, 
even if they do follow from a market design flaw.  The proper attention of reform would be to 
improve the rules so that the flaw of the inefficient production tax credit would no longer be a 
feature for market participants. 

Another example of a putative market design flaw seen as a feature from the perspective of 
market participants arises in the case of demand response and payments for demand reduction 
without charging for the demand baseline.  Before FERC adopted this policy there was an 
extensive debate that laid out the perverse incentives of asymmetric treatment of demand 
response and generation behind the meter versus the treatment of generation that is not behind 
the customerÕs meter. (Federal Energy Regulatory Commission, 2011)  For example, the demand 
response policy provides an incentive for customers to install and operate inefficient diesel 
generators that would never be economic in the ordinary wholesale market.  The customer avoids 
paying the purchase price of the electricity it generates and is then paid again for having reduced 
its electricity purchases even though its total electricity consumption has not decreased.  (Hogan, 
2009)  From this perspective the demand response policy is a flaw that will eventually be a 
subject of reform.  But as long as this is the announced policy and embedded in an electricity 
tariff, the effective double payment for metered demand reduction is a feature from the 
perspective of the market participant.  Profiting from the inefficient incentive would be neither 
fraud nor manipulation.  The design is the policy problem.  The resulting market participant 
behavior is expected, and expected to be economically inefficient. 

The distinction between a feature and a flaw appears to depend on the perspective of the viewer.  
In the case of both the production tax credit example and the demand response payment policy, 
available alternative market designs could remove the flaw.  But from the perspective of the 
market participants, they properly think of these design flaws as market features and assume that 
they should respond to economic incentives created by these features with the objective of 
maximizing profits. 

By contrast, there are other problematic electricity market defects that are not design flaws in the 
same sense because there is no design alternative that would be sufficient to resolve the 
inefficient incentives.  The treatment of start-up costs and minimum load levels for generation 
presents such a challenge.  The simple competitive market model presumes the existence of 
market-clearing prices that support the solution.  Given those prices, economic dispatch is 
consistent with profit maximization and market equilibrium.  However, the assumptions that 
drive this conclusion include that the well-behaved underlying technology is completely flexible.  
In particular, there are no lumpy decisions such as start-up and minimum load.  These so-called 
Ònon-convexitiesÓ do not foreclose economic dispatch and efficient solutions.  But these non-
convexities do create situations where there is no market-clearing price that supports the 
economic dispatch. (Gribik, Hogan, & Pope, 2007)  If the dispatch considers the start-up and 
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minimum load requirement, the resulting market prices imply that dispatched generation may 
lose money.  At these prices, the profit maximizing choice would be not to participate in the 
dispatch.  Or some other generator that is not dispatched would find it profitable to enter the 
market even though it was not part of the efficient economic dispatch.  There is no market price 
that would avoid this problem.  This pricing deficiency is a characteristic of the technology and 
the market design.  Faced with this fact, organized markets have created rules for various bid-
cost recovery mechanisms to ensure that dispatched generators at least recover their offer or bid 
costs.  These rules are intended to make possible an economic dispatch and an efficient market 
outcome.  Generators that make cost-based bids and benefit from related payments under these 
bid-cost recovery rules are not manipulating the market.    

Another prominent example confronting the limits of market design would be the textbook 
exercise of market power.  A market participant with market power would not have to take the 
market prices as given.  In particular, by withholding some real-time production from the market, 
a generator could influence prices that would apply to its other production.  Depending on many 
factors including the portfolio of other generation and the response of the rest of the market, the 
loss on the generation withheld may be small compared to the increase in the profitability of the 
rest of the generation portfolio.  The market participant with market power may find withholding 
production as a profit maximizing strategy across its entire portfolio.   

This exercise of market power by a generator is a special case of the larger problem of engaging 
in transactions that affect market prices and alter the profitability of related transactions.  To 
some degree, all transactions have some impact on market prices.  If a market participant 
engages in more than one transaction, then the change in market prices could affect the 
profitability of the related transactions.  Within the confines of the available efficient market 
design, electricity market designers know of no easy design rule that would eliminate this 
incentive.  The vulnerability to market power and price manipulation is a flaw that is an inherent 
defect of any practical market design. 

The policy response to such an inherent limitation of efficient market design has been and should 
be to adopt general rules that prohibit or mitigate the possible market manipulation.  For 
example, generator offer caps and must offer requirements are ubiquitous constraints on behavior 
intended to mitigate generator market power in organized markets.  Electricity market designers 
constrain otherwise profit maximizing behavior by limiting the offers.  Similarly, as embodied in 
the HQ Energy principles, FERC has made a distinction between transactions that are profitable 
on a stand-alone basis, but which affect market prices and those transactions which are 
unprofitable alone but which produce profits on related transactions that make up for any direct 
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losses.6  By these principles, a transaction that is profitable on its own is not manipulation, 
whereas a transaction which is only profitable as part of portfolio benefits that depend on 
changing market prices is manipulation.  Such a rule-based approach is necessary when simple 
changes in market design are not available. 

The fact that there are design flaws that could be exploited is unfortunate and surely captures the 
attention of the FERC and the electricity market designer.  But the policy response must 
recognize that perfection is not attainable and there always will be market defects.  It is 
important to identify the serious flaws and fix them as quickly as possible, to the extent possible.  
And where market design cannot overcome the inherent limitations of markets, it is important to 
adopt reasonable rules and regulations to guide behavior.  The same rule of reason implies that 
the goal is to achieve the efficiency gains of workable competition, not the mirage of perfect 
competition.  Hence, some market limitations, such as ordinary human errors or cumbersome 
stakeholder processes, will be left alone as not worth fixing.  The objective, although 
challenging, is to improve the process to address the defects that can be fixed. 

677#%44('5��!"#$%&��3%8%.&4��
What should be the responsibility of the market participant when confronted with a defect or 
limitation in the market design?  Should the market participant interpret the anomaly as a feature 
and follow profit maximizing behavior to the limits of its capability?  Or should the market 
participant take the anomaly as a design flaw and forego the profits?  Or should there be some 
ground in between?  What should be the boundary between acceptable behavior and proscribed 
market manipulation?  The focus here is on what should be the policy given the practical 
requirements of good practice and good market design.  

It is clear that it cannot be the responsibility of the market participant to correct a market design 
flaw.  Nor can it be the responsibility of one market participant to enforce a rule on other market 
participants that precludes exploiting a flaw.  The market participants do not and should not have 
this authority and hence should not have this responsibility.  Changing the market design and 
supplementing it with behavioral rules is the responsibility of the FERC and market operator.       

If electricity systems were simpler, without all the advantages and limitations of organized 
markets, it might be possible to make a case that market participants bear no responsibility and 
could simply treat everything as a design feature and use any market strategy that is not 
explicitly forbidden as being allowed and eligible for exploitation.  But such an argument for no 
restraint ignores the reality of the many rules and regulations that are designed to help market 

                                                 
 

6  DC Energy, LLC v. H.Q. Energy Servs. (U.S.), Inc., 124 FERC ¦ 61,295 at P 22 (2008).  More generally, 
transactions which serve a legitimate business purpose such as hedging would not be manipulation. 
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participants, such as through the generator bid-cost recovery mechanisms.  Surely in a 
complicated organized market design supported by regulation and intended to expand the size of 
the pie, all market participants should shoulder some responsibility other than simply to 
maximize their own profits.  A standard that market participants bear no responsibility at all 
seems untenable. 

On the other hand, as the discussion above illustrates, there is no easy way to distinguish market 
design flaws that should be corrected from market design features that are part of other policies 
to change incentives away from the idealized short-term efficient competitive market.  If market 
participants were expected to refrain from profit maximizing behavior that would be inefficient 
in a perfect world, the wind generators would not make negative offers, demand response would 
not be paid twice for behind the meter generation, and so on.  The confusion that such a 
requirement would create would be substantial and highly controversial.  It cannot be good 
policy to impose on market participants a responsibility to rise above the actual market design.  
A standard of perfection in bidding practices also seems untenable. 

6' ��29)"'7%7 ��:,&(8(."&(,' ��-,+(./ ��
A middle ground would be notification.  Many market design flaws are inadvertent and 
unrecognized by the FERC or market operator.  Market participants cannot be responsible for 
correcting market flaws.  Nor should market participants be assigned responsibility to make the 
judgment call that distinguishes between features that are accepted deviations from efficient 
design and flaws that should be corrected.  But market participants should know that some 
design elements may be such flaws and market participants should share a fiduciary 
responsibility to bring possible flaws to the attention of the FERC and the market operator.  The 
basic idea would be to create a safe harbor for a bidding practice that might be suspect.  Once the 
market participant notified the market operator, the market participant would have discharged its 
responsibility.  The FERC or market operator should make the decision whether to change the 
market design, adopt a general behavioral rule, or leave the practice alone.   

A responsibility to notify and a safe harbor for market participants who meet this responsibility, 
would go beyond the current practice in enforcement of actions against market manipulation.    
For example, in its Order 670 on prohibiting market manipulation, the Commission stated: 

ÒAs there is no new affirmative duty of disclosure under the Final Rule, 
commentersÕ concern over the disclosure implications of the proposed regulations 
is misplaced. The Final Rule operates within the regulatory framework of the FPA 
and NGA; the Commission is not adopting the disclosure provisions of the 
securities laws or the purpose of the securities laws, which is Ôto protect investors 
by promoting full disclosure of information thought necessary to informed 
investment decisions.Õ  Rather, the Final Rule, like section 10(b) of the Exchange 
Act and SEC Rule 10b-5, is an antifraud provision, not a disclosure provision. 
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Nothing in the Final Rule requires disclosure of sensitive information that would 
only function to weaken an entityÕs bargaining position in armÕs-length, bilateral 
negotiations. Absent a tariff requirement or Commission directive mandating 
disclosure, there is no violation of the Final Rule simply because an entity 
chooses not to disclose all non-public information in its possession.Ó7 

A fiduciary responsibility for market participants to identify possible market flaws would be 
more than the usual understanding of disclosure requirements.  The details of this new policy 
would have to be worked out.  Notification could be confidential and subject to a good faith 
requirement for clarity.  To promote incentives for notification, the safe harbor for confidential 
notifications could apply only to the party making the notification.  The policy could include a 
limited waiting period before trading on the market feature.  In order to promote innovation and 
competition, after notification the default could be that the bidding practice is allowed unless 
prohibited by general rule or eliminated by a change in the market design.  Employing the 
bidding practice should not require a formal Òno actionÓ decision authorizing the practice.8  And 
so on. 

In the case of possible defects that are identified and discussed publicly, like the wind production 
tax credit, the demand response double incentive, and the MLSA for the Up-To Congestion 
transactions, the safe harbor provision would extend to all market participants.  As noted earlier, 
in adopting the MLSA rule, the Commission stated that the rule would create incentives for 
transactions that went beyond the normal arbitrage that promotes market efficiency; neither 
Powhatan nor anybody else should be held liable for doing what the Commission expected.  
Almost by definition, if the bidding practice is known to everyone, including the market operator 
and the FERC, and no change is made in the design or the general rules, the design element and 
bidding practice must be treated as a feature and not a flaw.       

;,'4(4&%'&��-,+(./ ��8,#��0,#$"1+%��2+%.&#(.(&/��!"#$%&4��
An essential characteristic of the principles of open access and non-discrimination for electricity 
markets is the requirement to use a market design built on the foundation of bid-based, security 
constrained, economic dispatch with locational prices and financial transmission rights. (IEA, 
2007)  This market resign requires and utilizes price incentives interacting with financial 
contracts in ways that are essential for meeting the CommissionÕs objectives.  The companion 
policies to prevent market manipulation should be consistent with this necessary market design.  

                                                 
 

7  Prohibition of Energy Market Manipulation, 114 FERC ¦ 61,047, at P 35 (2006). 
8  The current FERC practice for Òno actionÓ letters does not provide a safe harbor and does not presume the 
market activity is acceptable absent a change in market design or general rules.  There is no obligation for market 
participants to identify possible market flaws.  See www.ferc.gov/enforcement/staff-guid/no-action-letters.asp. 
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Market manipulation policy should not be defined independent of or in contradiction to the 
market design. 

A good policy response that seeks to promote improvements in market design should respect the 
essential strengths and limitations of markets.  It should be the responsibility of the Commission 
and the market operator to correct market defects once recognized and to adopt rules or 
regulations to deal with serious problems that go beyond the limits of good market design.  
Ideally, it should be the responsibility of market participants to identify possible market design 
flaws in need of correction.  But it should not be the responsibility of the market participants to 
rise above the market design and depart from profit maximizing behavior.  

It would be bad policy to attempt to meet these challenges by labeling transparent bids, schedules 
and other transactions as fraudulent.  This would move the definition of fraud into the eye of the 
beholder rather than being part of the rule of law.  It would be bad policy to describe profit 
maximizing behavior within the known rules as market manipulation.  This would distort a basic 
principle of competitive market design and make virtually every transaction possibly 
manipulative.  It would be bad policy to prohibit transactions based solely on a state of mind.  
The knowledge that a bidding practice might exploit a flaw rather than a feature should be 
relevant but not dispositive.  A workable notification practice should be enough to deal with the 
duties created by a state of mind. 

The accumulating experience with market performance and market manipulation have created a 
need and an opportunity to have a more open discussion of workable approaches for market 
design and market manipulation policy.  The Powhatan case is illustrative, but the importance of 
the topic goes far deeper to the foundations of electricity markets.  Although it is difficult to be 
certain, because the enforcement actions are so opaque, it is arguable that the legal foundations 
of FERCÕs authority are inadequate to the task, and the evolving enforcement policy is 
undermining the economic foundations of efficient electricity markets (Hogan, 2012). 

:5/$"4-'5/ ��
Electricity market design requires care in providing the necessary features and rules to support an 
efficient market.  Market manipulation that violates these rules should be prohibited and subject 
to enforcement sanctions.  However, the problem of designing these markets is complex enough 
that market manipulation policy must recognize that some defects are features and not flaws.  
The current authority of the FERC is too restricted to the narrow case of fraud, and this leads to 
perversions of both policy and language.  The current enforcement rules are not evolving in a 
way that is compatible with efficient electricity market operations.  A change in policy to include 
notification requirements is recommended.  Profit maximizing behavior that flows from the 
incentives of known market features should not be treated as market manipulation.  Meeting a 
proposed fiduciary responsibility to notify market operators about possible market flaws should 
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provide a safe harbor for market participants and should alert market operators to requirements 
and opportunities to change the market rules.  The Powhatan case illustrates these principles as a 
transparent response to known market incentives and should not be seen as market manipulation.   
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Affidavit of Stewart Mayhew 

I. Qualifications 

1. I am a Principal at Cornerstone Research, an economic and financial consulting firm, 

where I have been working since 2010.  At Cornerstone Research, I have conducted statistical 

and economic analysis for a variety of matters, including cases related to securities litigation, 

financial institutions, regulatory enforcement investigations, market manipulation, insider 

trading, and economic studies of securities market regulations. 

2. Prior to working at Cornerstone Research, I worked at the U.S. Securities and Exchange 

Commission (ÒSECÓ or ÒCommissionÓ) as Deputy Chief Economist (2008-2010), Assistant 

Chief Economist (2004-2008), and Visiting Academic Scholar (2002-2004).  From 2004 to 2008, 

I headed a group that was responsible for providing economic analysis and support for the 

Division of Trading and Markets (formerly known as the Division of Market Regulation), the 

Division of Investment Management, and the Office of Compliance Inspections and 

Examinations.  Among my responsibilities were to analyze SEC rule proposals relating to market 

structure for the trading of stocks, bonds, options, and other products, and to perform analysis in 

connection with compliance examinations to assess whether exchanges, dealers, and brokers 

were complying with existing rules.  I also assisted the Division of Enforcement on numerous 

investigations and enforcement actions, including matters involving market manipulation. 

3. I have taught doctoral level, masters level, and undergraduate level classes in finance as 

Assistant Professor in the Finance Group at the Krannert School of Management, Purdue 

University (1996-1999), as Assistant Professor in the Department of Banking and Finance at the 

Terry College of Business, University of Georgia (2000-2004), and as a Lecturer at the Robert H. 

Smith School of Business at the University of Maryland (2012).  I earned Bachelor of Science 

and Master of Science degrees in economics from Brigham Young University, and a Ph.D. in 

Business Administration with an emphasis in finance from the University of California, 

Berkeley. 

4. I have authored numerous articles, including studies published in peer-reviewed 

academic journals.  My academic research has focused on the structure and regulation of option 

markets, trading in securities markets, and volatility estimation in securities and futures markets.  



 
  2 

A list of publications I have authored is contained in my curriculum vitae, attached as Appendix 

A.  Other individuals from Cornerstone Research provided assistance and research under my 

direct supervision.  Neither my compensation nor Cornerstone ResearchÕs compensation is 

dependent on the outcome of this matter. 

II.  Assignment 

5. I have been retained by Powhatan Energy Fund (ÒPowhatanÓ) in connection with certain 

virtual electricity trades, known as Up To Congestion (ÒUTCÓ) trades, made by Dr. Houlian 

Chen (ÒDr. ChenÓ) between February 2010 and August 3, 2010.  The Federal Energy Regulatory 

Commission (ÒFERCÓ) is alleging that the trades in question violate the FERCÕs prohibition on 

market manipulation.1 

6. I have been asked to evaluate the trading strategy employed by Dr. Chen, to assess 

whether the strategy involved deception, and whether it was the type of strategy that securities 

market regulators consider to be manipulative or fraudulent under the definitions and standards 

used in securities markets. 

7. I have also been asked to assess the degree to which Dr. ChenÕs strategy involving UTC 

trades was analogous to a strategy followed by Mr. I. M. Amanat (ÒMr. AmanatÓ), the subject of 

a SEC administrative proceeding (ÒAmanat CaseÓ),2 in which the SECÕs Division of 

Enforcement (ÒDivisionÓ) alleged that Mr. Amanat violated the antifraud provisions of federal 

securities laws by executing a series of wash sales in two different accounts designed to reach the 

trading volume threshold necessary to qualify MarketXT3 for NasdaqÕs market data rebate 

program.4 

                                                           
1 Preliminary Findings of Enforcement StaffÕs Investigation of Up To Congestion Transactions by Dr. Houlian Chen on 
Behalf of Himself and the Principals of Huntrise Energy Fund LLC and Powhatan Energy Fund, LLC (ÒFERC Staff 
Preliminary FindingsÓ), Docket No. IN10-5-000, August 9, 2013. 
2 In the Matter of Irfan Mohammed Amanat, Admin. Proc. File No. 3-11813, Securities and Exchange Commission, 
Opinion of the Commission (ÒAmanat Opinion 2Ó), November 3, 2007. 
3 Mr. Amanat was the chief technology officer of MarketXT, an electronic communications network (ÒECNÓ), 
registered broker-dealer, and NASD member.  The two accounts used for trading existed at Momentum Securities.  
Mr. AmanatÕs family owned fifty-three percent of Tradescape Corporation, which is the parent company of MarketXT 
and Momentum Securities.  (Id. at pp. 1, 3, 5.) 
4 The Administrative Law Judge initially found that Mr. AmanatÕs conduct was not fraudulent, and dismissed all 
charges against him.  (In the Matter of MarketXT, Inc. and Irfan Mohammed Amanat, Securities and Exchange 
Commission, Initial Decision (ÒAmanat Initial DecisionÓ), December 22, 2005.)  The Division of Enforcement then 
appealed the decision to the Commission, which reversed the decision (Amanat Opinion 2). 
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III.  Summary of Opinions 

8. The strategy implemented by Dr. Chen in the electricity UTC contract is an example of a 

simple spread strategy, in which a trader takes offsetting positions in two closely related 

contracts, attempting to obtain a benefit while taking on limited market risk.  As such, Dr. 

ChenÕs strategy is typical of a broad family of trading strategies in stock, commodity, and 

derivative security markets.  Regulators in securities and commodities markets do not view 

spread trading as deceptive or manipulative.  Dr. ChenÕs strategy, if implemented in a market 

regulated by the SEC, would not be considered fraudulent or deceptive. 

9. Dr. ChenÕs strategy is closely analogous to a well-known spread strategy commonly done 

by market makers and other participants in the exchange-traded stock option market, known as a 

Òdividend spread.Ó  The dividend spread strategy involves executing large, simultaneous, 

offsetting purchases and sales in the same option series.  If executed properly, the dividend 

spread strategy involves virtually no market risk, and has a high probability of capturing a profit, 

so it can appropriately be characterized as an ÒarbitrageÓ strategy.  The profit is not derived from 

any mispricing in the options themselves, but rather, from exploiting a feature of the market 

structure design.   

10. As I stated in a paper I co-authored, Ò[t]he [dividend spread] strategy exploits the 

mechanics of the allocation algorithm employed by the clearinghouse to assign option exercises, 

and involves two parties executing large offsetting buy and sell call option transactions on the 

last cum-dividend day.Ó5  The results Òhave implications for the design and regulation of 

clearinghouses.  An apparently innocuous allocation rule that appears designed to place all 

option writers on equal footing actually enables certain participants to skew the process in their 

favor, and creates a huge amount of extraneous trading activity in the process.  This lesson may 

be relevant in other contexts where clearinghouses must allocate assignments.Ó6  The SEC has 

chosen not to prohibit the dividend spread strategy, which, similar to ChenÕs strategy, uses a 

market design feature to extract profits. 

                                                           
5 Jia Hao, Avner Kalay, and Stewart Mayhew, ÒEx-dividend Arbitrage in Option Markets,Ó The Review of Financial 
Studies, p. 2 (2010) (ÒHao et al.Ó).  An earlier version of this paper was made available to the public through the 
Social Science Research Network in 2006.  The paper was presented at the 2007 Western Finance Association 
meetings. 
6 Id. at p. 4. 
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11. The case brought by the FERC against Powhatan7 is not analogous to the SEC 

administrative proceeding brought against Mr. Amanat.  Mr. AmanatÕs strategy involved wash 

trading, and Dr. ChenÕs strategy did not.  The Division offered up a theory explaining why it 

believed Mr. AmanatÕs strategy was deceptive, and who was deceived; the FERC has not done 

so in its case against Powhatan.8  Mr. AmanatÕs trading platform would not have qualified for 

market data rebates had he not engaged in the wash trading strategy the Division alleged to be 

deceptive, whereas Dr. ChenÕs trades automatically qualified for the Marginal Loss Surplus 

Allocations payments.  Mr. AmanatÕs strategy involved little or no risk, and Dr. ChenÕs strategy 

did involve risk.     

12. I base my opinions on a review and current understanding of the facts in this matter, 

including information received from counsel for Powhatan Energy Fund, my personal knowledge 

of market structure and regulation developed over the course of the past twenty years, research I 

have conducted on specific trading strategies, and my eight years of experience as an economist 

and regulator at the Securities and Exchange Commission.  I have been assisted in my research 

by staff at Cornerstone Research, including a Ph.D. economist who formerly worked for the 

Commodity Futures Trading Commission (ÒCFTCÓ) and has experience and knowledge in 

energy markets.  A list of documents I have relied upon is in Appendix B.  I reserve the right to 

supplement or modify my opinion should further information come to my attention. 

IV.  Background and Allegations 

13. This case involves trading in a type of electricity contract called the UTC contract, traded 

in the PJM electricity market.  This is a virtual contract, meaning that it does not involve the 

physical movement of electricity between two locations.  The difference in electricity prices 

between two locations is called Òcongestion.Ó  Conceptually, congestion can be thought of as a 

market price for moving electricity from an origination point (ÒsourceÓ) to a destination point 

                                                           
7 Dr. Chen scheduled UTC transactions in the PJM Interconnection, LLC (ÒPJMÓ) on behalf of his own funds, HEEP 
Fund Inc. and CU Fund, and on behalf of the owners and managers of Huntrise Energy Fund, LLC and Powhatan.  
(See FERC Staff Preliminary Findings at p. 1.) 
8 Rather, PJM continued to make MLSA payments to Powhatan after Dr. Chen received a warning from the PJM 
market monitor on August 2, 2010 and stopped conducting the UTC trades at issue in this case.  (See Written 
Submission to Commission Investigation Staff on Behalf Of Powhatan Energy Fund LLC (ÒPowhatan Written 
SubmissionÓ), Docket No. IN10-5-000, October 21, 2011, pp. 31-32.)  Based on statements made by PJM, they did 
view the behavior to be Òwithin the rulesÓ and did not ask that ÒprofitsÉbe refunded back to PJM.Ó  (See Milena 
Yordanova-Kline, "PJM Files Tariff Changes at FERC Aimed at Blocking Marginal Loss Gaming," Platts Global Power 
Report, August 26, 2010.) 
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(ÒsinkÓ).9  It is calculated by subtracting the price of electricity at the sink from the price at the 

source. 

14. Transactions for electricity deliverable at a particular geographic location on a particular 

hour of the following day are traded in the Day Ahead Market (ÒDAMÓ).  Transactions for 

electricity deliverable on the same day are traded in the Real Time Market (ÒRTMÓ).  The UTC 

contracts are settled (ÒUTC settlementÓ) based on the change in congestion from the DAM on 

one day to the RTM on the following day.10 

15. As part of the trading process for UTC contracts, market participants submit bids (ÒUTC 

BidsÓ) that specify the maximum they are willing to pay for congestion.  If the congestion in the 

DAM as published at 4:00pm ET is greater than the UTC Bid, the participantÕs UTC transaction 

is Òcanceled.Ó  If the congestion in the DAM as published at 4:00 is less than the UTC Bid, the 

participantÕs UTC trade is Òcleared.Ó11   

16. In the PJM electricity market, a payment is made to PJM by each entity that schedules 

transmission to account for the loss of electricity that occurs during the transmission of power 

from one point to the other.12  Any UTC transaction that clears requires payment to PJM for 

transmission service regardless of whether the electricity is actually transmitted.13  PJM collects 

more revenue than is needed to pay for the actual electricity loss.  The excess revenue collected 

is then distributed among market participants, and at the time of Dr. ChenÕs trading this included 

UTC traders.14  These excess fees are distributed automatically, and are known as Marginal Loss 

Surplus Allocations (ÒMLSAÓ) or Transmission Loss Credits (ÒTLCÓ). 

17. The PJM electricity market also assessed two types of costs (ÒCostsÓ), transmission 

reservation costs and other costs.   Transmission reservation costs are for point to point 
                                                           
9 Powhatan Written Submission at Appendix A, p. 1. 
10 PJMÕs DAM is a forward market in which hourly pricing is calculated for the next operating day based on generation 
offers, demand bids and scheduled bilateral transactions.  (http://www.pjm.com/markets-and-operations/energy/day-
ahead.aspx, accessed on October 23, 2013.)  PJMÕs RTM is a spot market in which current prices are calculated at 
five-minute intervals based on actual conditions.  (http://www.pjm.com/markets-and-operations/energy/real-time.aspx, 
accessed on October 23, 2013.) 
11 For example, if the source is Point A and the sink is Point B, than the congestion would be B Ð A.  If the UTC Bid is 
greater than B Ð A then the UTC is scheduled and would settle the following day using the formula (RTM A Ð RTM B) 
Ð (DAM A Ð DAM B).  (See Written Submission to Commission Investigation Staff on Behalf of Dr. Houlian Chen 
(ÒChen Written SubmissionÓ), December 13, 2010, Appendix B, pp. 2-3.) 
12 PJM does not assess the charge for exports from PJM to Midwest Independent Transmission System Operator 
(ÒMISOÓ).  (See Id. at Appendix B, p. 3.) 
13 Powhatan Written Submission at Exhibit B, pp. 4-5. 
14 The excess revenue is Òdistributed pro-rata to each Network Service User and Transmission Customer in 
proportion to its ratio shares of the total MWhs of energy delivered to load É in the PJM Region, or the total exports 
of MWh of energy from the PJM Region . . ., or the total MWh of cleared Up-to Congestion transactions (that paid for 
transmission service during such hour).Ó  (Re: PJM Interconnection, L.L.C., Docket No. ER10- -000, August 18, 2010, 
pp. 4-5.) 
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transmission and total approximately $0.67 per MWh.15  Other costs include PJM Scheduling, 

System Control and Dispatch Service - Market Support, PJM Scheduling, System Control and 

Dispatch Service - Advanced Second Control Center, Market Monitoring Unit Funding, Reactive 

Supply and Voltage Control from Generation and Other Sources Service, and Black Start 

Service, which total approximately $0.20 to $0.25/MWh.16  Costs were applied to UTC 

transactions even though no electricity is actually transmitted.17 

18. Dr. ChenÕs strategy at times involved bidding simultaneously on two offsetting UTC 

transactionsÑfor example, bidding on a UTC transaction going from Point A to Point B and 

simultaneously bidding on a UTC transaction from Point B to Point A.18  The UTC Bids 

submitted for the two legs of this trade were sometimes submitted at the same price point and 

sometimes at a different price point.19  After Dr. Chen submitted a pair of offsetting bids, there 

were two possibilities: 

a. Both UTC transactions clear, in which case the UTC settlement amounts will be 

exactly offsetting. 

b. Only one of the two UTC transactions clears, in which case the UTC settlement 

amount is based on the leg that cleared. 

19. In the scenario when both UTC transactions cleared, Dr. ChenÕs trading strategy would 

be profitable if the MLSA payment (associated with both cleared UTC transactions) exceeds the 

Costs.20  In the scenario where one of the UTC transactions did not clear, the trade would be 

profitable if the single UTC settlement plus MLSA payment exceeds the Costs. 

20. In addition, Dr. ChenÕs trading strategy at times involved bidding simultaneously on two 

UTC transactions that were not exactly offsetting, but were partially offsetting.  For example, Dr. 

ChenÕs strategy sometimes involved bidding on a UTC transaction from Point A1 to Point B, and 

simultaneously bidding on a UTC transaction from Point B to Point A2, where the prices at Point 

                                                           
15 Chen Written Submission at Appendix B, p. 3. 
16 Id.  
17 Transmission reservation costs do not apply to exports from PJM to MISO.  (See Id.) 
18 For example, Dr. Chen would make a bid on the transmission of 20 MW per hour from MISO to Dayton (in PJM), 
and then simultaneously make another bid on the transmission of 20 MW per hour from Dayton to MISO.  (See Id. at 
p. 15.) 
19 Based on my understanding, when Dr. Chen submitted UTC Bids at more than one price point, both price points 
were either both positive or both negative. 
20 In this scenario, the settlement amounts were perfectly offsetting and do not figure into the profit calculation. 
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A1 and A2 were highly correlated.21  After submitting bids on partially offsetting transactions, 

there were two possibilities: 

a. Both UTC trades clear, in which case the net UTC settlement amount depends on 

the realized prices in the marketsÑthe settlement amounts from the two contracts 

may be partially or fully offsetting. 

b. One of the two UTC trades clears, in which case the UTC settlement amount is 

based on the leg that cleared. 

21. As for the prior case, the strategy may or may not be profitable.  If both trades clear, the 

strategy will be profitable if the net UTC settlement plus MLSA payment exceeds the Costs.  In 

the scenario when one of the UTC transactions does not clear, the trade will be profitable if the 

single UTC settlement plus MLSA payment exceeds the Costs. 

22. I understand that the FERC is alleging that Dr. ChenÕs spread trades that involved fully 

offsetting or partially offsetting positions should be considered a wash trade, or a sham trade, and 

constitute a violation of the FERCÕs antifraud provisions.22 

23. I am aware of one other case concerning the collection of rebates associated with UTC 

trading that has been pursued by the FERC Staff.  Oceanside Power, LLC (ÒOceansideÓ) reached 

a settlement agreement with the FERC Staff on February 1, 2013 relating to these allegations, 

but neither admitted nor denied the alleged violations.23  Notably OceansideÕs trading did not 

involve alleged wash trades, rather, Oceanside was alleged to have entered one way UTC 

transactions from Point A to Point B when the congestion between the two points happened to 

always be zero in the DAM and nearly always zero in the RTM.24 

24. The FERC Staff found that OceansideÕs ÒUTC transactions were designed to be trades 

without intrinsic economic value, which would enable Oceanside to reserve and schedule against 

large amounts of transmission service without the risk of losses from UTC transactions.Ó25  It 

appears to be the FERCÕs view that OceansideÕs trading was designed solely to earn a rebate, and 

                                                           
21 For example, Dr. Chen made a bid on the transmission of 600 MW from MISO to COOK (in PJM) on February 27, 
2010, and then made another bid on the transmission of 600 MW from ROCKPORT (in PJM) to MISO on that same 
day.  (See Chen Written Submission at p. 14, fn. 12.) 
22 FERC Staff Preliminary Findings at p. 2. 
23In re PJM Up-To Congestion Transactions, Order Approving Stipulation and Consent Agreement (ÒOceanside 
AgreementÓ), Docket No. IN10-5-00, February 1, 2013. 
24 Id. at p. 2. 
25 Id. at pp. 4-5. 



 
  8 

that it was in violation of the FERCÕs prohibition against manipulation in the electricity markets 

Òbecause it was a scheme to defraud the PJM market.Ó26 

25. I am not familiar with the FERCÕs use of the phrase Òintrinsic economic valueÓ in the 

context of securities markets, but it appears that the FERC is using the term to refer to the fact 

that OceansideÕs trades were not designed to take a directional position in the electricity market, 

but rather, were designed to capture MLSA payments.  In essence, it appears that the FERC has 

concluded that a trading strategy allegedly designed to earn rebates in connection with a contract, 

but not based on the actual price of the contract, constitutes a scheme to defraud. 

26. Although the phrase Òintrinsic economic valueÓ is unfamiliar to me in this context, prior 

SEC regulation and enforcement matters have used the phrase Òlegitimate economic purposeÓ in 

the context of manipulation claims.  For example, the SEC may allege that a trade had no 

legitimate economic purpose if it had no purpose other than to deceive other market participants 

or to circumvent a rule.27  I am not aware of any instance of the SEC arguing that a trading 

strategy is illegal or fraudulent merely because it did not have a legitimate economic purpose.  

27. In the case of Dr. Chen, the FERC alleges that Dr. ChenÕs trading strategy involved 

scheduling of Òmatched UTC transactions that had the same or nearly the same effect as what the 

law would label a Ôwash tradeÕ or ÔshamÕ transaction.Ó28  Furthermore, the FERC alleges that 

Ò[t]hese trades were carefully configured to eliminate or reduce both profits and losses from 

price differentials in the market, and they also incurred certain costs related to scheduling the 

transactionsÓ and that the trades were designed with the Òintent to avoid the effects of price 

changes in the market.Ó29 

                                                           
26 Id. at p. 5. 
27 In enforcement actions alleging that wash trades and matched orders were used to manipulate upward the price of 
a stock, the SEC has alleged the wash trades Òhad no legitimate economic purpose,Ó to bolster the SECÕs argument 
that the sole purpose of the wash trades was to increase the stock price.  (See Complaint, SEC vs. Todd M. Ficeto et 
al., No. CV 11-1637 (C.D. Cal.), February 24, 2011, pp. 3-4.)  In other enforcement actions, the SEC alleged that 
certain trading strategies should be considered Òsham transactionsÓ because the tradeÕs sole purpose was to enable 
the trader to circumvent an SEC rule.  (See Complaint, SEC vs. Lion Gate Capital, Inc., and Kenneth Rickel, No. CV 
08-06574 (C.D. Cal.), October 7, 2008, pp. 3-11.)  In these cases, the SEC has argued that the transactions having 
Òno legitimate economic purposeÓ is one of the conditions for the transactions to be considered sham transactions. 
 
SEC Rule 204 of Regulation SHO addresses the close-out requirements for failures to deliver resulting from sales of 
any equity security.  In the adopting release for Rule 204, the SEC stated that when Òa participant subject to the 
close-out requirement purchases or borrows securities on the applicable close-out date and on that same date 
engages in sale transactions that can be used to re-establish or otherwise extend the participantÕs fail position, and 
for which the participant is unable to demonstrate a legitimate economic purpose [emphasis added], the participant 
will not be deemed to have satisfied the close-out requirement.Ó  Securities and Exchange Commission, Release No. 
34-60388, File No. S7-30-08, July 31, 2009, fn. 82.  
28 FERC Staff Preliminary Findings at p. 2. 
29 FERC Staff Preliminary Findings at pp. 2-3. 
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28. As I explain below, the same factors stated as part of Dr. ChenÕs allegations are typical in 

many trading strategies that are legal and pervasively used in securities and commodities 

markets. 

V. Dr. ChenÕs UTC Trades Are an Example of a Spread Strategy 

A. Spread Trading 

29. ÒSpread TradingÓ is a generic term for a type of trading strategy commonly used by 

traders in securities, commodities, and derivative securities markets and widely recognized by 

regulators as a legitimate trading strategy.  In a spread trade, a trader takes offsetting positions in 

two or more instruments, such that the combined position has little or no risk exposure to 

movements in the market.  Using the same language the FERC used to describe Dr. ChenÕs UTC 

strategy, spread trades are in fact designed with the Òintent to avoid the effects of price changes 

in the market.Ó  However, these strategies are not viewed as deceptive or manipulative by the 

SEC or the CFTC.  In fact, spread trades are pervasive in securities, commodities, and other 

financial markets. 

30. There are many examples of different types of spread trading strategies, some of which 

are mentioned below.  Some spread strategies are designed to allow the trader to speculate on the 

change between the prices of two related assets, or to derive trading profits by taking advantage 

of relative mispricing among assets.30  Other strategies have other purposes unrelated to earning 

trading profits.  In sum, spread strategies are designed to accomplish some economic purpose for 

the trader, while eliminating some or all of the market risk associated with the price movement 

of the component assets on which the contract is based.  This economic purpose may or may not 

be related to the profits on the spread trade itself.  

31. In most cases, spread strategies are implemented by taking offsetting positions in two 

instruments that are different from each other but highly correlated.31  The market risk exposures 

of the two positions go in the opposite direction from each other, and the market risk exposure of 

the first position is mostly or entirely offset by the second position.  The degree to which the 

                                                           
30 Greg Kuserk, ÒSpeculation and Hedging,Ó Financial Derivatives: Pricing and Risk Management, Editors Robert W. 
Kolb and James A. Overdahl, John Wiley & Sons, p. 50 (2010). 
31 In some cases, a spread may involve more than two instruments, or it may involve taking offsetting positions in the 
same instrument.  
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spread position retains risk depends on the degree to which the two instruments are correlated.  

In the extreme case when the two instruments are perfectly correlated, offsetting positions in the 

two contracts should eliminate all market risk. 

1. Example of a Spread Strategy: Brent Ð WTI Spread Trade 

32. An example of a common spread trade is the spread between crude oil at two different 

geographic locations.32  One such trade involves the price of crude oil traded in the United States 

for delivery in Oklahoma33 and the price of crude oil traded in Europe for delivery in the North 

Sea.34  An investor who takes a position in the U.S. crude oil contract makes or loses money 

based on the fluctuations of the U.S. crude oil price.  Similarly, an investor who takes a position 

in the European crude oil contract makes or loses money based on the fluctuations of the 

European crude oil price.  These two prices are highly correlated with each other.  Investors in 

either contract are subject to all the market risks that affect the worldwide price of crude oil. 

33. To illustrate the crude oil spread trade, consider an investor who simultaneously takes 

two offsetting positions by purchasing a U.S. crude oil contract and selling a European crude oil 

contract.  This investorÕs total position would not be harmed or benefitted by factors that affect 

the global price for crude oil.  Any development in the market that increases the global price of 

oil would benefit the investorÕs ÒlongÓ position in U.S. crude oil but harm the investorÕs ÒshortÓ 

position in European crude oil, and these gains and losses would offset each other.  The spread 

investor would only experience gains or losses to the extent that there are changes in the 

difference between the U.S. and European crude oil prices.  The spread position is designed to 

eliminate the traderÕs exposure to market risks, while allowing the investor to achieve an 

economic objectiveÑin this case to take a targeted position focused on the difference between 

crude oil prices across geographical locations. 

2. Other Examples of Spread Strategies in Financial Markets 

34. The example of trading the spread between oil in the US and Europe is just one of many 

similar spread strategies commonly done in financial markets.  This section provides a few 
                                                           
32 C.L. Dunis, Jason Laws, and Ben Evans, ÒTrading futures spreads: an application of correlation and threshold 
filters,Ó Vol. 16, Applied Financial Economics, pp. 903-914 (2006). 
33 Commonly referred to as ÒWTIÓ or West Texas Intermediate. 
34 Commonly referred to as ÒBrentÓ. 
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additional examples of spread strategies commonly used in the markets for futures, stock 

indexes, stock options, and mortgage-backed securities.  It is not a complete list of spread 

strategies, rather it is intended to illustrate that similar strategies are common in other markets. 

35. Another futures market spread strategy is to take offsetting futures positions in the same 

commodity with contracts maturing in different months, called a Òcalendar spread.Ó  The change 

in a calendar spread position depends on the difference in prices for the same commodity 

delivered in two different time periods.35  Another type of spread trade is the Òinterexchange 

spread.Ó  This trade involves entering a long and short futures contract position on two different 

futures exchanges in the same commodity that mature in the same month; the change in the 

interexchange spread is related to the change of transportation costs for the different delivery 

points specified by the two different exchanges.36  Yet another type of futures spread involves a 

Òcrack spreadÓ which, for example, includes a long position in a crude oil futures contract and a 

short position in a refined commodity such as gasoline or heating oil; the change in the crack 

spread is related to the change in refining margins.37  Although futures spread trades involve the 

simultaneous purchase and sale of the same or similar commodities in the same or similar 

amounts, these types of trades are not considered manipulative. 

36. ÒIndex arbitrageÓ is a general term for a group of spread strategies involving buying and 

selling instruments linked to or related to a market index, in order to exploit inconsistencies in 

the relative prices of the instruments.38  Typically, index arbitrage strategies involve 

simultaneously taking long and short positions in the same index through different instruments, 

thus creating a combined position that has no risk exposure to movements of the underlying 

index.  For example, one form of index arbitrage strategy involves buying all the component 

securities that make up an index and simultaneously selling the index using an index futures 

contract.39  Another is to purchase the component securities and short sell shares of an exchange-

                                                           
35 Joan C. Junkus, ÒAgricultural and Metallurgical Derivatives: Speculation and Hedging,Ó Financial Derivatives: 
Pricing and Risk Management, Editors Robert W. Kolb and James A. Overdahl, John Wiley & Sons, pp. 99-100 
(2010). 
36 Id. at p. 100. 
37 Craig Pirrong, ÒEnergy Derivatives,Ó Financial Derivatives: Pricing and Risk Management, Editors Robert W. Kolb 
and James A. Overdahl, John Wiley & Sons, pp. 127-128 (2010).  Another type of Òcrack spreadÓ or Òcrush spreadÓ 
involves the purchase of soybean futures contracts and the sale of soybean meal and/or soybean oil contracts.  (See 
Robert L. Johnson, et al., ÒThe Soybean Complex Spread: An Examination of Market Efficiency from the Viewpoint of 
a Production Process,Ó Vol. 11, The Journal of Futures Markets, pp. 25-37 (1991).) 
38 Praveen Kumar and Duane J. Seppi, ÒInformation and Index Arbitrage,Ó Vol. 67, The Journal of Business, pp. 481-
509 (1994). 
39 Y. Peter Chung, ÒA Transactions Data Test of Stock Index Futures Market Efficiency and Index Arbitrage 
Profitability,Ó Vol. 46, The Journal of Finance, pp. 1791-1792 (1991). 
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traded fund (ÒETFÓ) that tracks the same index.  Another involves taking offsetting positions in 

an ETF and a futures contract linked to the same index.  These index arbitrage strategies are 

common and are not considered abusive or inappropriate by regulators in securities or 

commodities markets.  While the typical motivation for implementing index arbitrage is to earn a 

trading profit, regulators would not view an index arbitrage strategy designed to capture 

dividends or trading rebates as cause for concern. 

37. In option markets, the term ÒspreadÓ is used to describe any strategy that involves 

simultaneously buying and selling call options, or simultaneously buying and selling put options.  

Many of these strategies involve buying and selling the same number of options, in which case 

the spread position has little or no risk exposure to large increases or decreases in the price of the 

underlying asset, but gives the trader a targeted exposure to the difference between two option 

prices.  For example, Òbull spreadsÓ and Òbear spreadsÓ involve simultaneously buying and 

selling equal numbers of options with different strike prices, ÒcalendarÓ spreads involve buying 

and selling equal numbers of options with different expiration dates, and Òdiagonal spreadsÓ 

involve buying and selling equal numbers of options with different strike prices and expiration 

dates.  ÒButterfly spreadsÓ involve simultaneously buying options at two different strike prices 

and selling options at an intermediate strike price between the two purchased options.40   

38. The option spread positions mentioned above have limited risk with respect to 

movements in the underlying stock price.  Other option strategies have essentially no market 

risk.  A Òbox spreadÓ involves simultaneously taking positions in four different options, two calls 

and two puts at two different strike prices, such that the combined positions have no exposure to 

the underlying stock price.41  A ÒconversionÓ involves simultaneously purchasing the stock and 

ÒsyntheticallyÓ selling the stock (by buying a put option and selling a call option).  A Òreverse 

conversionÓ strategy involves ÒsyntheticallyÓ buying the stock (by buying a call option and 

selling a put option) and simultaneously selling the stock.  These strategies have no market risk 

exposure because the risk of the option positions is exactly offset by the risk of the stock 

position.  These and other similar option trading strategies are well-known, legal strategies.  I 

wrote about these strategies in a book chapter when I was working at the SEC.42 

                                                           
40 Stewart Mayhew, ÒOption Strategies,Ó Financial Derivatives: Pricing and Risk Management, Editors Robert W. Kolb 
and James A. Overdahl, John Wiley & Sons, pp. 512-515, 519-522 (2010). 
41 Id. at p. 518. 
42 Id. at pp. 503-524. 
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39.  Spread trading is also done in the market for Mortgage-Backed Securities (ÒMBSÓ) and 

Collateralized Debt Obligations (ÒCDOsÓ).43  MBS are structured finance securities in which a 

basket of mortgages is bundled together in a portfolio and securities are issued that are linked to 

the portfolio within a tiered structure (securities in higher tiers have cash flow claims with higher 

priority than lower tiers).  The cash flows resulting from the mortgage principal and interest 

payments are then channeled to the owners of the securities according to the specified priority 

structure.  Spread trades in this market involve taking offsetting long and short positions in 

securities with different priority from the same MBS or CDO structure. 

40. While some spread strategies are designed to earn trading profits, in other instances, the 

spread strategy may be designed to hedge a risk,44 achieve a tax benefit,45 transfer an existing 

position in one instrument to an equivalent position in another instrument,46 acquire shares in 

order to lend them out, or acquire shares for voting purposes.47  

41. As I describe in section VI below, the dividend spread strategy in option markets is an 

example of a legitimate spread strategy involving simultaneously purchasing and selling 

precisely offsetting positions in exactly the same contract and has almost no market risk. 

B. Dr. ChenÕs Spread Trading 

42. Dr. ChenÕs strategy was typical of spread trading strategies.  Like any spread strategy, it 

involved taking offsetting positions in two contracts, where the two legs of the spread have a 

high negative correlation, resulting in the elimination of most market risk.  As described above, 

Dr. ChenÕs strategy sometimes involved submitting a UTC Bid for congestion from Point A to 

Point B and another UTC Bid for congestion from Point B to Point A.  The first contract had 

positive risk exposure to congestion from A to B, and the second contract had positive exposure 

to congestion from B to A, which equated to negative exposure from A to B.  These two bids, if 
                                                           
43 Steven Todd, ÒCredit Default Swaps,Ó Financial Derivatives: Pricing and Risk Management, Editors Robert W. Kolb 
and James A. Overdahl, John Wiley & Sons, pp. 188-189 (2010). 
44 Greg Kuserk, ÒSpeculation and Hedging,Ó Financial Derivatives: Pricing and Risk Management, Editors Robert W. 
Kolb and James A. Overdahl, John Wiley & Sons, pp. 44-47 (2010).  
45 M. Ameziane Lasfer, ÒEx-Day Behavior: Tax or Short-Term Trading Effects,Ó Vol. 50, The Journal of Finance, pp. 
875-897 (1995). 
46 For example, spread trades can be referred to ÒrollingÓ one position to another, especially in futures markets where 
contract maturities expire.  A trader who wants to maintain a long position in the underlying commodity will sell the 
futures contract that is closest to expiring and simultaneously buy a futures contract in a further to maturity futures 
contract.  (See Frank J. Fabozzi, Roland FŸss, and Dieter G. Kaiser, ÒA Primer on Commodity Investing,Ó The 
Handbook of Commodity Investing, Editors Frank J. Fabozzi, Roland FŸss, and Dieter G. Kaiser, John Wiley & Sons, 
pp. 23-24 (2008).) 
47 Tom Nohel, ÒHedge Funds and Financial Derivatives,Ó Financial Derivatives: Pricing and Risk Management, Editors 
Robert W. Kolb and James A. Overdahl, John Wiley & Sons, p. 553 (2010). 
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both cleared, resulted in payments that were exactly offsetting and so eliminated the congestion 

risk. 

43. Also as described above, Dr. Chen sometimes implemented a spread strategy involving 

congestion contracts from Point A1 to B and from point B to A2.  In these cases, if both 

contracts cleared, the payments would have been partially but not necessarily fully offsetting.  

One of the main purposes of Dr. ChenÕs strategy was to enter spread positions and capture the 

benefit of the MLSA payments. 

44. My understanding is that at the time of Dr. ChenÕs trading, no specific FERC rule 

prohibited trades designed to capture MLSA payments.  Based on my review and analysis of Dr. 

ChenÕs trading strategy, I concluded that his UTC trades were not designed to influence the 

market price, were not intended to create a deceptive appearance of market activity, did not seek 

to induce other traders to enter the market, did not deceive other market participants, and did not 

circumvent other rules.  The design of the PJM market was such that it allocated MLSA 

payments automatically among all those with bids that cleared in the market, including virtual 

traders, regardless of whether those traders had hedged the risk of the trade through the use of 

spreads. 

45. In securities markets, a wash trade is a transaction involving no change in beneficial 

ownership (a trade where the same entity is on both sides of the same trade).48  In a wash trade, 

because the trader is simultaneously acting as buyer and seller in the same transaction, the trader 

experiences no gain or loss if the transaction is executed at a price that deviates significantly 

from the market price.49  Because a trader does not lose any money by executing wash sales at 

non-market prices, a trader can engage in a series of wash sales at successively higher (or 

successively lower) prices, thus manipulating the market and deceiving other market participants 

by creating the false impression regarding the price level.  In addition, because the wash trade 

involves no market risk even when done in large amounts, a manipulator can use wash trades to 

create the false appearance of an active market (at an arbitrary price point), which also can 

deceive other market participants and induce them to trade.  Because wash trades can be used in 

                                                           
48 FINRA Rule 5210.01 prohibits transactions unless Òsuch quotation is a bona fide quotation, is not fictitious and is 
not published or circulated or caused to be published or circulated for any fraudulent, deceptive or manipulative 
purpose.Ó  Although the rule was not in place at the time of Dr. ChenÕs trading, FINRA Proposed Rule FINRA 5210.02 
states that, ÒTransactions in a security that involve no change in the beneficial ownership of the security, commonly 
known as Ôwash sales,Õ generally are non-bona fide transactions.Ó 
49 Wash trades may result in a loss because the trader must pay transaction costs to execute the trades. 
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this manipulative manner, there is a long history of securities regulators recognizing that wash 

trades are red flags that are potential indicators of market manipulation.50 

46. Even though wash trades can be used as a manipulative device, they are not inherently 

manipulative.  Based on my experience, the SEC staff would not consider a pattern of wash sales 

or matched orders to be illegal if the trades had a specific economic purpose, and if the traderÕs 

purpose in executing the wash sales was not to deceive other market participants, create a false 

perception concerning the price or liquidity of a security, or induce other market participants to 

trade. 

47. For example, wash trading conducted by Peter Kellogg for tax purposes was not 

considered illegal.51  In another case involving the Rockies Fund, the SEC found that the 

defendants engaged in wash sales and matched orders but found that Òneither of these devices 

alone constitutes a security violationÓ and stated that allegations of violations under Section 

10(b) require a showing of intent and materiality.52  In yet another example, Richard Gates of 

Powhatan, the identical twin brother of Kevin Gates of Powhatan, submitted buy and sell orders 

a few seconds apart for the same security that were executed milliseconds apart with the 

economic purpose of assessing the execution quality at different trading platforms.  Richard 

Gates openly talked about these nearly simultaneous buy and sell trades in a Wall Street Journal 

article.53  Also, as I explain in the following section, the SEC does not view dividend spread 

trades as illegal even though the strategy involves the purchase and sale of the same contract. 

48. My understanding is that Dr. Chen executed his strategy by submitting different bids on 

different contracts, each of which was entered into the system in the usual way, and cleared or 

not cleared according to the normal workings of the PJM market.  He did not act as his own 

counterparty in the trades, and there was no way that he could have arranged for the trades to be 

executed at non-market prices.  His trades were spread trades, not wash trades. 

49. Spread trades do not have the same potential to be used as a manipulative device as wash 

trades, and are not viewed by regulators in the same light as wash trades.  I am not aware that 

                                                           
50 Complaint, SEC vs. Todd M. Ficeto et al., No. CV 11-1637 (C.D. Cal.), February 24, 2011; Complaint, SEC vs. Lion 
Gate Capital, Inc., and Kenneth Rickel, No. CV 08-06574 (C.D. Cal.), October 7, 2008; Sharon M. Graham and 
Stephen C. Voss v. SEC, 222 F.3d 994 (U.S. App. D.C.), August 18, 2000. 
51 NASD Office of Hearing Officers, Disciplinary Proceeding No. CMS030257, Hearing Panel Decision (Kellogg), 
August 6, 2004. 
52 Rockies Fund, Inc., et al. v. SEC, 428 F.3d 1088 (U.S. App. D.C.), November 15, 2005. 
53 Scott Patterson, ÒFast TradersÕ New Edge,Ó The Wall Street Journal, June 4, 2010, 
http://online.wsj.com/news/articles/SB10001424052748703340904575285002267286386, accessed on October 4, 
2013. 
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securities market regulators treat spread trades as red flags for manipulation, nor is there a 

presumption in securities markets that market participants executing spread trades might be 

viewed as manipulators if their trades do not have an economic purpose. 

50. In summary, Dr. ChenÕs trading strategy involved executing spread trading strategies, not 

wash trades.  Even if it were to be considered analogous to wash trades, Dr. ChenÕs trading 

strategy would not be viewed as a Òsham transactionÓ or manipulative had it been done in 

securities markets, because the trades had a legitimate economic purpose, the strategy did not 

involve deception, and it was not intended to circumvent rules. 

VI.  The Dividend Spread Strategy 

51. In the previous section, I discussed how Dr. ChenÕs trades were an example of a spread 

strategy, a broad category of strategies that are not only legal but are ubiquitous in financial 

markets.  In this section, I focus on one type of spread strategy that is particularly relevant in the 

current case due to its close similarity with the strategy at question in this case. 

52. The strategy employed by Dr. Chen in the UTC markets is economically similar and 

closely analogous to a well-documented strategy done in the exchange-traded stock option 

markets that I will refer to as a Òdividend spreadÓ strategy.  Elsewhere it has also been referred to 

as a Òdividend play,Ó or Òdividend trade.Ó54   

53. The dividend spread involves trading call options on dividend-paying stocks, on the last 

trading date before the Òex-dividendÓ date.55  In theory, the dividend spread strategy could be 

done by any trader permitted to buy and write uncovered options, but historically, it has most 

commonly been implemented by market makers and those who are member firms of option 

exchanges, who face significantly lower transactions costs than other investors, and therefore 

have a greater capability of implementing the strategy on a large scale.  In essence the dividend 

spread strategy earns profits by exploiting the mechanics of the allocation algorithm employed 

                                                           
54 This strategy is described and documented in greater detail by Veronika Krepely Pool, Hans R. Stoll, and Robert E. 
Whaley, ÒFailure to exercise call options: An anomaly and a trading game,Ó Vol. 11, Journal of Financial Markets, pp. 
1-35 (2008) and by Hao et al. at pp. 1-33.  
The strategy has also been the subject of media coverage.  (See for example, Tennille Tracy, ÒPlaying Options?  Get 
Versed First Ð Complex Call Trade Pits Sophisticated Investors Against Individuals,Ó The Wall Street Journal, October 
12, 2009, http://online.wsj.com/news/articles/SB125512865105076953, accessed on October 14, 2013.) 
55 Investors who purchase a stock on or after the ex-dividend date will not receive a dividend payment.  The trading 
date immediately prior to the ex-dividend date is the last day an investor can buy the stock and receive the dividend.  
(See http://www.sec.gov/answers/dividen.htm, accessed on October 24, 2013.)   
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by the OCC clearinghouse (ÒOCCÓ).56  The trading strategy would not be profitable, but for the 

fact that the strategy allows the trader to capture the dividend. 

A. Background Information 

54. To understand how the dividend spread strategy works, it is important to first understand 

background information including (1) the basic mechanics of call options, (2) what happens to 

the prices of stocks and of call options when the stock pays a dividend, and (3) how the OCC 

works, including the mechanics of what happens at the OCC when call options are exercised and 

assigned.  These topics are discussed below. 

1. Mechanics of call options 

55. A call option on a stock is a contract involving two parties, the ÒwriterÓ and the ÒholderÓ 

of the call option.  The writer is sometimes called the ÒsellerÓ of the call option.  The holder is 

sometimes called the ÒbuyerÓ or the ÒownerÓ of the call option.  One option contract gives the 

holder the right, but not the obligation, to purchase 100 shares of a particular Òunderlying stock,Ó 

for a pre-specified price called the Òstrike price,Ó any time prior to the optionÕs Òexpiration 

date.Ó57 

56. If the holder chooses to use the option to purchase the underlying stock, it is called 

ÒexercisingÓ the option.  When a holder of a call option exercises the option, it is then ÒassignedÓ 

to an option writer, at which point the writer has the obligation to sell the underlying stock for 

the strike price.  Individual stock options in the U.S. have ÒAmerican styleÓ exercise, meaning 

they can be exercised any time prior to expiration.  The dividend spread strategy can only be 

implemented using American style options. 

57. For example, if the underlying stock is Microsoft, the strike price is $32.00, and the 

expiration date is April 19, 2014, then the buyer of one call option contract has the right to buy 

100 shares of Microsoft stock for $32.00 per share, on or before April 19, 2014.  The writer of 

the same option has the obligation to sell 100 shares of Microsoft for $32.00 per share if and 

when the option is exercised and assigned. 
                                                           
56 Hao et al. at p. 2. 
57 The Options Clearing Corporation, Prospectus, Put and Call Options, April 12, 2002, 
https://olui2.fs.ml.com/Publish/Content/application/pdf/GWMOL/Merrill Lynch Direct Options and Clearing Corpora
tion Prospectus.pdf.  Also see http://www.theocc.com/clearing/clearing-services/specifications-equity-options.jsp, 
accessed on October 30, 2013. 
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58. The holder of the call option has control of whether and when it is exercised.  The holder 

will only choose to exercise the option when it is in his or her benefit to do so.  The call option 

writer would never consent to write an option unless sufficiently compensated for the risk of loss 

at assignment.  Therefore, the option buyer must always pay money to the option writer at the 

time a trade is negotiated.  The amount of money paid by the buyer to the writer is called the 

option ÒpriceÓ or the option Òpremium.Ó 

59. It does not make economic sense for an option holder to exercise the call option if the 

price of the underlying stock is lower than the strike priceÑif the buyer wishes to buy the stock 

it would be cheaper to just buy it directly rather than by exercising the option.  To continue the 

example, if the price of Microsoft were $31.00 per share, it would not make sense for the holder 

of the option to exercise an option with a strike price of $32.00 (it would be cheaper to buy the 

stock for $31.00 than to exercise and buy it for $32.00).  Is this case, the option is said to be Òout 

of the money.Ó 

60. On the other hand, it might make sense for the call option holder to exercise the option if 

the underlying stock price is higher than the strike price.  For example, if the price of Microsoft 

is $33.00 on April 19, 2014, when the option expires, it would make sense to exercise a call 

option with a strike price of $32.00, as doing so allows the holder to purchase a stock that is 

worth $33.00 for only $32.00.  In this case, the option is said to be Òin the money.Ó 

61. The question of whether it makes sense to exercise the option early (before the expiration 

date) is more complicated.  Even though an option may be in the money, it may not make sense 

to exercise if the option still has time left until expiration.  Options can derive much of their 

value from the fact that they still have time left.  This is called the Òtime valueÓ of the option.58  

Exercising an option early might not make sense, because in doing so, the holder loses the 

optionÕs time value. 

62. To illustrate, consider the case where the call option with a strike price of $32.00 expires 

in April 2014, and the price of Microsoft is $32.01 in February 2014.  The call option is Òin the 

moneyÓ but only by one penny.  Thus, if the option were exercised immediately, the owner 

would only gain one penny per share (buying stock for $32.00 that is worth $32.01).  On the 

other hand, if the investor does not immediately exercise the option, the investor stands to gain 

much more than one penny per share if the stock goes up, but if the stock declines, the worst that 

                                                           
58 Hao et al. at p 10. 
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can happen is the investor will have lost the opportunity to make one penny per share.  In this 

case, the value of the option if left unexercised is likely to be considerably greater than the one 

penny it would be worth if exercised.  This option is worth more alive than dead, and so it would 

not make sense to exercise.59   

63. As a general matter, the value (and the market price) of a call option rises as the 

underlying stock price rises, and falls as the underlying stock price falls.  Consequently, the 

holder of a call option benefits as the underlying stock rises, and is harmed as the underlying 

stock price falls.  Conversely, the writer of a call option is harmed as the underlying stock price 

rises, and benefits as the underlying stock price falls. 

2. Effect of Dividends on Stock and Call Option Prices and ÒEarly 
ExerciseÓ 

64. When a stock pays a dividend, money leaves the firm and is distributed to shareholders.  

The money leaving the firm causes the amount of assets owned by the firm to decrease, and 

therefore causes the stock price to decline.  At the moment the stock goes Òex-dividend,Ó the 

value of the stock instantaneously declines, and this is immediately reflected in a lower stock 

price.  The owner of the stock is not affected by this stock price drop, however, because the 

amount of the stock price decline should be offset by the amount of the dividend, and receiving 

the dividend compensates the investor for the stock price drop.60 

65. When the dividend payment causes the underlying stock price to drop, it also causes the 

call option prices to drop.  Holders of call options, however, do not receive a dividend, and are 

made worse off as a result of the dividend payment.  The only way the call option holder can 

avoid being harmed by a dividend is by exercising the call option.  However, as discussed above, 

exercising the call option prior to expiration may not be a good idea because this results in losing 

the optionÕs time value. 

66. As it turns out, the best thing the option buyer can do in this situation is to compare the 

amount of the dividend with the amount of time value left in the option.  If the time value is 

larger than the dividend, it does not make sense to sacrifice the time value in order to get the 

                                                           
59  If it so happens that the owner is no longer interested in owning the option, it need not be exercised for the 
investor to get out of the position; it can be resold at the current market price. 
60 The tax status of a dividend may also have implications for the ex-dividend day price drop.  (See Avner Kalay, ÒThe 
Ex-Dividend Day Behavior of Stock Prices: A Re-Examination of the Clientele Effect,Ó Vol. 37, The Journal of 
Finance, pp. 1059-1070 (1982).) 
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dividend.  On the other hand, if the dividend is larger than the optionÕs time value, it is generally 

better to exercise the option and get the dividend. 

67. The time value of a call option tends to be small when the time to expiration is shorter, 

and when the call option is ÒdeeperÓ in the money (in other words, when the underlying stock 

price is much higher than the strike price).  Also, the larger the dividend, the more likely it is to 

be larger than the optionÕs time value.  Thus, if the stock pays a relatively large dividend, if the 

call option is deep in the money, and if the time remaining until expiration is low, it will make 

sense to exercise the call option on the last day before the ex-dividend date. 

68. From the point of view of the call option writer, a dividend that causes the call option 

price to decline is potentially a benefit, because the call option writer benefits when the value of 

the call option declines.  If the dividend is large, the call option is deep in the money, and the 

time to expiration is short (the same conditions that make early exercise attractive for the holder), 

the option writer hopes that the option is not assigned.  If the call option is not assigned before 

the ex-dividend date, the call option writer benefits from the decline in the call option price.  If 

the call option is assigned before the ex-dividend date, the writer is forced out of the option 

position before the option price declines, and does not benefit from the decline. 

3. Mechanics of the Options Clearinghouse, Including Exercise and 
Assignment 

69. All trading in exchange-listed options must be done through registered broker dealers 

who are members of the OCC,61 which is the clearinghouse for exchange-traded options in the 

United States.  That is, both the buyer and the seller for each option trade negotiated on the 

exchange must either be a member of the OCC, trade through an account held by a member of 

the OCC, or trade through an account with a broker who has a contractual arrangement with a 

member of the OCC.    

70. After the trade is executed on an option exchange, as part of the ÒclearingÓ process for 

the trade, the OCC steps in and becomes the counterparty to both the holder and the writer of the 

option (see Figure 1).  In other words, after a trade between a buyer and seller is executed on the 

exchange, the buyer does not enter into an option contract with the seller; instead, the buyer 
                                                           
61 For many years, this clearinghouse was known as the ÒOptions Clearing Corporation,Ó hence the acronym ÒOCC.Ó  
In 2011, the name was officially changed to ÒOCC,Ó reflecting the fact that it had expanded its business beyond just 
clearing options trades.  (See Press Release, OCC, "OCC Revises Brand Identity," March 16, 2011, 
http://www.optionsclearing.com/about/press/releases/2011/03_16.jsp, accessed on October 18, 2013.) 
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becomes the holder of an option contract where the writer is the OCC, and the seller becomes the 

writer of an option contract where the holder is the OCC.62  This results in the OCC having two 

positions simultaneously, one as an option holder and one as an option writer in the same 

contract.  These positions are always fully offsetting, so that the net position held by the OCC in 

each option series is always zero. 

 

 

 

71. Because of this process, known as Òcentralized clearing,Ó there is no longer a connection 

between individual option holders and individual option writers.  This means that if multiple 

parties have purchased positions and multiple parties have written positions in the same call 

option series (same underlying stock, same expiration date, and same strike price), in no way are 

particular option writers matched to particular option holders.  Once the trade has cleared and the 

OCC has stepped in as the central counterparty, the original trade counterparties no longer have 

any connection or association with each other. 

72. This fact has important implications for the exercise and assignment process.  If the 

holder chooses to exercise, the exercise is against the OCC, not against the original counterparty.  

The rules and design of the OCC ensure that the OCC always maintains a net zero position in 

each option series (the OCC must always have the same number of contracts held as written). To 

maintain this zero balance, any time an option holder chooses to exercise, the OCC in turn must 

assign the same number of contracts among those who have written positions. 

73. The OCC uses a randomized process to select which option writers are assigned.63  

Because there is no connection between individual option holders and individual option writers, 

the option writer who is assigned may not be the original trading counterparty when the 

                                                           
62 The main purpose of this arrangement is for managing the risk that the writer of the option might default (for 
example, the risk that the writer of a call option might not have the resources to satisfy their obligation to sell the stock 
for the strike price if the call option is exercised).  
63 Hao et al. at p. 30, fn. 13. 
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exercising option holder bought their option.  Figure 2 illustrates this through a simplified 

example, in which there are two buyers and two sellers.  When one buyer chooses to exercise an 

option, the request goes to the clearing house and then the clearing house randomly decides what 

seller to assign the option to. 

 
 

74. The assignment process is implemented once each business day, after the close of 

trading.  Instructions from all option holders received since the previous dayÕs assignment are 

processed as a batch.  The process used by the OCC to assign exercises to writers is called the 

Òstandard algorithm.Ó 

B. Mechanics of the Dividend Spread Strategy 

75. The dividend spread is a well-known strategy implemented by option market participants, 

especially by option market makers.64  The strategy is implemented on in-the-money call options 

on dividend paying stocks, in particular using an option series65 that has open interest prior to the 

ex-dividend date (meaning that there are existing purchased and written positions at the OCC). 

76. As discussed above, when a stock goes ex-dividend, it causes a sudden decrease in the 

price of call options.  If the call options are exercised and assigned prior to the ex-dividend date, 

the writers to whom the exercises are assigned are forced out of their positions and do not benefit 

from the price decline.  However, it is known that a substantial portion of holders of in-the-

money call options fail to exercise prior to the ex-dividend date, even in instances when they 

                                                           
64 Option market makers are registered with FINRA as dealers and have a special role as liquidity providers on the 
option exchanges.  When they engage in Òmarket makingÓ activity, they are expected to stand willing to take the 
opposite side of buy and sell orders that are sent to the exchange.  In addition, option makers are free to engage in 
other types of trading not related to their responsibilities as a market maker. 
65 An option ÒseriesÓ refers to a unique combination of contract features for an optionÑopt ions in the same series 
have the same underlying stock, expiration date, strike price, and option type (i.e. call option vs. put option).  
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would be demonstrably better off exercising.  If some or all of the call options are not exercised, 

this decrease in the call price benefits the option writers who are not assigned. 

77. The failure of option holders to exercise their deep in-the-money option prior to the ex-

dividend date means there is a windfall benefit to option writers as a group.  This can be 

considered as Òmoney left on the tableÓ that goes to those option writers fortunate enough to not 

be allocated an assignment by the OCCÕs random allocation process. 

78. The purpose of the dividend spread strategy is to exploit the design of the OCCÕs random 

assignment process to force assignment on the previously existing option writers, thus leaving 

the traders implementing the strategy with written option positions that will capture the benefit of 

the price decline when the stock goes ex-dividend.  The following sections explain the 

mechanics of the strategy in further detail. 

1. Two traders establish offsetting purchased and written positions in a 
deep in-the-money call 

79. The first step in the dividend spread strategy is for two traders to take positions in a call 

option series with the following characteristics: (1) the underlying stock pays a cash dividend; 

(2) the option series is a call option that is deep in the money, meaning that the strike price is 

lower than the current underlying stock price, (3) the time value66 of the option is lower than the 

dividend; and (4) the option series has open interest when entering the last trading day before the 

ex-dividend date.  I will refer to these traders as ÒTrader AÓ and ÒTrader BÓ and the option series 

they identify as the ÒSeries.Ó 

80. A particular option series is a better candidate for a profitable dividend spread trade if the 

dividend payment is larger, the time value is lower, and open interest on the day prior to the ex-

dividend date is larger. 

81. On the trading day prior to the ex-dividend date, Trader A buys a large number of call 

contracts in the Series from Trader B, and simultaneously Trader B buys the same number of 

contracts in the same Series from Trader A.  Each of the two traders then has exactly offsetting 

purchased and written positions in the same option. 

82. The trade execution price does not matter, as long as both trades are executed at the same 

price.  No money changes hands when the traders enter these positions because the entry cost of 
                                                           
66 The time value can be measured as the quoted option premium minus the difference between the current stock 
price and the optionÕs strike price. 
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the two positions exactly offset each other (the premium paid by Trader A to Trader B for the 

first trade is exactly offset by the premium paid by Trader B to Trader A for the second trade). 

83. The strategy is more likely to be successful if the size of the two offsetting trades is large 

relative to the total existing open interest in the Series.  As demonstrated by Hao et al., the 

traders may find it best to implement the strategy using a trade several times larger than the 

existing open interest.67 

84. The two traders are not exposed to any risk from movements in the market price of the 

stock or the options.  Any change in the value of the options does not affect the traders because 

their two positions are exactly offsettingÑany losses on one position would be exactly offset by 

gains on the offsetting position. 

2. Both traders exercise their purchased options, and the OCC assigns 
the exercises 

85. The second step in implementing the strategy is for the two traders to exercise the 

options.  On the same day as the initial trade (the last trading day prior to the stockÕs ex-dividend 

date), Trader A and Trader B send instructions to exercise their entire purchased position. 

86. At the end of the day, the OCC processes all of the dayÕs exercises as a batch, including 

the exercises by Trader A and Trader B, along with exercises by all other holders of the Series 

who choose to exercise on that day. 

87. It is important to understand that at the time the OCC implements its allocation 

algorithm, the traders implementing the dividend spread strategy each have simultaneous 

purchased and written positions in the system.  When the OCC assigns the exercises, it randomly 

assigns the exercises to all written option positions, including the tradersÕ own written positions.  

Based on the outcome of the random algorithm, some portion of the exercises will be assigned to 

the tradersÕ own positions, and some portion will almost certainly be assigned to other option 

writers. 

                                                           
67 Hao et al. at pp. 31-32. 
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3. The gains from the dividend spread strategy are greater if the traders 
execute a larger trade 

88. As a result of the dividend spread trades, some of the benefits resulting from the option 

holders leaving money Òon the tableÓ that otherwise would have accrued to the existing option 

writers are diverted to, or ÒcapturedÓ by, the traders implementing the strategy.  

89. The greater the number of contracts purchased and exercised by the dividend spread 

traders relative to the previously outstanding open interest, the greater (on average) will be the 

portion of the previous open interest that will be assigned. 

90. To illustrate this point, suppose that the existing open interest was 100 contracts going 

into the final trading day prior to the stockÕs ex-dividend date, and for simplicity assume that 

none of the existing holders exercise their options as they should. Then it is the case that: 

a. If the dividend spread traders write and buy 100 call option contracts and exercise 

the purchased calls, the OCC would have to assign 100 exercises across 200 

written contracts,68  so on average, a random allocation would assign 50 contracts 

to the previously existing writers and 50 contracts to the dividend spread traders.  

On average, the dividend spread traders would extract one half of the windfall 

gain resulting from the option holders not exercising. 

b. If the dividend spread traders implement the strategy using 900 contracts, the 

OCC would have to assign 900 exercises across 1,000 written contracts.  Because 

the dividend spread traders have 90% of the written positions, a random allocation 

would on average assign 810 contracts (90% of 900) to the dividend spread 

traders and 90 contracts (10% of 900) to the previously existing writers.  This 

would leave the previous writers with 10 written contracts and the dividend 

spread traders with 90 written contracts, and the dividend spread traders would 

extract 90% of the gain. 

c. If the dividend spread traders implement the strategy using 9,900 contracts, the 

OCC would assign 9,900 exercises across 10,000 written contracts.  On average, 

99 contracts (1% of 9,900) would be assigned to the previous writers, who would 

be left with 1 written contract.  On average 9,801 contracts (99% of 9,900) would 

                                                           
68 The 200 written contracts include the original 100 contracts plus the new 100 contracts written by the traders doing 
the dividend spread trades. 
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be assigned to the traders, leaving them with 99 written contracts.  The dividend 

spread traders would extract 99% of the gain. 

91. Figure 3 provides a simplified illustration.  In the absence of the dividend spread traders, 

the party who had previously written the call options stood to benefit from the buyer failing to 

exercise the calls.  As a result of the dividend spread traders, however, the clearing house is 

flooded with 9,900 exercises, which are assigned to the option writers (including the dividend 

spread traders themselves).  On average, the OCCÕs allocation process would be expected to 

assign 99 contracts (1% of 9,900) to the previous sellers, leaving them with only one contract. 

 

C. Characteristics of Dividend Spread Strategies 

92. The dividend spread strategy has certain characteristics that, if considered in isolation, 

bear some resemblance to characteristics of market manipulation strategies.  However, as 

discussed in Section D below, the SEC staff does not view the dividend spread strategy as 

market manipulation because the trades are designed to be profitable without any element of 

fraud or deception.  Because the strategy has a legitimate economic purpose, the SEC staff does 

not consider the strategy to be illegal or manipulative.  In the remainder of this section, I discuss 

some of the characteristics of the dividend spread strategy that in other circumstances might be 

viewed as elements of a manipulative trade, but which in the absence of deception or 

manipulative intent are not a concern to the SEC staff. 

93. First, unlike most spread strategies, which involve taking offsetting positions in two 

correlated but different instruments, the dividend spread strategy involves a trader 

simultaneously (or nearly simultaneously) taking long and short positions in the same security.  

In the sense that there was no change in beneficial ownership, the trades are virtually 
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indistinguishable from wash trades.  Moreover, in order to establish these offsetting positions, 

the party implementing the strategy coordinates with another party to execute two offsetting 

trades.  Thus, the dividend strategy involves executing pre-arranged trades between two parties, 

and in this respect, resembles matched trading.  In other contexts, wash trading and matched 

trading may be viewed as manipulative.   

94. Second, the dividend spread strategy is profitable because it exploits a weakness or 

vulnerability inherent in the design of the clearing system.  In this respect, it has some 

resemblance to a strategy known as ÒspoofingÓ that some regulators might characterize as 

deceptive or manipulative.  Spoofing is a trading strategy that seeks to take advantage of design 

features of certain trading systems where market makers are obligated to provide liquidity at a 

price matching the quoted spread.69  Like the spoofing strategy, the dividend spread strategy 

diverts and captures benefits that otherwise would have accrued to other market participants.  

However, the dividend spread strategy captures profits without deceiving or inducing any other 

participant to trade.  Diverting benefits from other market participants is not fraudulent or 

deceptive if no participants are deceived. 

95. Third, the profits earned by the dividend spread trades are not derived by locking in 

trading profits from the trades themselves, as is often the case in arbitrage strategies.  Rather, the 

benefits are obtained indirectly, by diverting benefits away from other market participants.  This 

occurs by specifically forcing assignments on other market participants and stepping ahead of 

other participants in line to capture the benefit of the dividend.  Some manipulative strategies 

involving wash sales also derive gains indirectly, for example, by deceiving other market 

participants as to the true value of the security, inducing them to trade, and then executing other 

profitable trades with market participants who have been deceived.  In such cases, what makes 

the trades manipulative is not that the profits were earned indirectly, but rather that the profits 

were achieved through deception. 

96. Fourth, the dividend spread strategy may involve trading volume sufficiently large that it 

has a substantial impact on total trading volume.  As illustrated in Exhibit 1 for utility PPL 

Corporation, dividend spread trading could increase trading volume by a factor of ten or more.  
                                                           
69 The spoofing strategy exploits this design feature by submitting a smaller limit order on one side of the market to 
set the quote, then submitting a larger order on the other side of the market, which is then filled by market makers 
who are obligated to match the quote.  To the extent that the spoofing strategy is only profitable because the trader 
submitted an order that deceived other market participants and induced them to trade at artificial prices, the spoofing 
strategy could be characterized as manipulative.  (See http://www.sec.gov/news/press/2001-129.txt, accessed on 
October 30, 2013.) 
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Conceivably, this increase in trading volume could be large enough so that other market 

participants might be ÒdeceivedÓ in the sense that they could draw incorrect inferences about 

liquidity, or even make trading decisions based on misperceptions of liquidity.  However, the 

SEC staff still does not view the strategy as illegal.  Even though a side effect of the strategy 

might be that others are deceived, the motivation of the strategy was not to deceive, and the 

success of the strategy does not depend on deception. 

97. Fifth, the dividend spread strategy involves little or no market risk.  If implemented and 

executed properly, the strategy should have no risk exposure to movements in the underlying 

stock price.70  Wash sales, when used as part of a market manipulation, also have the 

characteristic that they have little or no market risk.  But this is also a characteristic of many 

legal spread strategies, such as those described above.  Absence of market risk does not make a 

trading strategy deceptive or manipulative. 

D. The SEC Staff Does Not View Dividend Spread Strategies as Illegal or 
Manipulative 

98. The dividend spread strategy has been known to SEC staff since at least 2003, when the 

Pacific Exchange submitted a rule change proposal that modified their fee structure to place a 

cap on transaction fees associated with certain types of option strategies, including dividend 

spreads.71  Similar rule proposals were submitted to the Commission by the Philadelphia Stock 

exchange in 2003, the American Stock Exchange in 2004, and the Chicago Board Options 

Exchange in 2004.72  These proposals, which facilitated dividend spread trading and other similar 

strategies by limiting the fees for such trading, became effective shortly after they were filed.  

The SEC could have taken action to prevent these fee caps from going into effect had it 

determined that the dividend play and similar strategies were harmful to investors, but it did not 

do so.   

99.  In 2004, when I was employed at the Commission, I studied various aspects of the 

dividend spread strategy, along with Dr. Avner Kalay, who was then working as a consultant for 

                                                           
70 There is risk in the strategy, however, in the sense that the strategy may or may not be profitable.  For example, 
there is uncertainty as to how much, if any, of the existing open interest will remain unexercised (how much money is 
left on the table), and how much of the exercised open interest will be assigned back to the traders by the OCCÕs 
random allocation algorithm. 
71 Securities and Exchange Commission, Release No. 34-48363, File No. SR-PCX-2003-39, August 19, 2003. 
72 Securities and Exchange Commission, Release No. 34-48459, File No. SR-Phlx-2003-61, September 8, 2003; 
Release No. 34-49358, File No. SR-Amex-2004-09, March 3, 2004; Release No. 34-50175, File No. SR-CBOE-2004-
38, August 10, 2004. 
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the SEC.  Later, while I was still working at the SEC, I co-authored a research article with Dr. 

Kalay and Jia Hao, which explained the mechanics of dividend spread strategy, and 

demonstrated that the fee caps adopted by the exchanges led to an increase in the amount of 

dividend spread trading.  This article was subsequently published in The Review of Financial 

Studies.73 

100. Another group of researchers, including Veronika Krepely Pool, Hans R. Stoll, and 

Robert E. Whaley, authored another study of the dividend spread strategy.  Their study was 

published in the Journal of Financial Markets in 2008.74 

101. Despite the SEC being aware of the strategy for the past ten years, dividend spread 

trading has continued in option markets through the present time.75  Exhibit 2 shows a graph of 

the daily trading volume on Altria call options over a four-week period surrounding the ex-

dividend date in March 2013.  This is a company that pays a relatively large dividend and is 

often the target of significant dividend spread activity.  As the graph shows, trading volume over 

this period ranged from less than 3,000 contracts to about 45,000 contracts per day, but jumped 

to approximately 630,000 contracts on March 12, 2013, the day immediately prior to AltriaÕs ex-

dividend date.  In all important respects, this graph is essentially identical to Figure 1 of the 

article I co-authored with Jia Hao and Avner Kalay, which shows the same graph surrounding 

AltriaÕs ex-dividend date on March 11, 2004.76 

VII.  Dr. ChenÕs UTC Trades are Not Analogous to the Amanat Case 

102. In both the current case and the Oceanside case, the FERC has made the analogy that the 

UTC trading is similar to trading that occurred in the SEC administrative action in the Amanat 

Case77 where, upon appeal to the Commission, the Administrative Law JudgeÕs decision was 

                                                           
73 Hao et al. at pp. 1-33. 
74 Veronika Krepely Pool, Hans R. Stoll, and Robert E. Whaley, ÒFailure to exercise call options: An anomaly and a 
trading game,Ó Vol. 11, Journal of Financial Markets, pp. 1-35 (2008).  
75 Recently, in May of 2013, the OCC moved to adopt a policy to restrict the exercise of options for market makers to 
the amount of options the market maker is net long.  Note that neither the SEC or FINRA has attempted to prosecute 
traders for undertaking the strategy, but rather, the OCC has proposed adopting a policy to deter the strategy.  In 
contrast, the FERC has opted to penalize traders for undertaking the UTC trading strategy to earn MLSAÕs prior to the 
FERCÕs adoption of the rules which no longer provided MLSAÕs to UTC traders.  (See Press Release, OCC, "OCC to 
Adopt a Policy to Restrict Exercises to Net Long Positions," May 23, 2013, 
http://www.optionsclearing.com/about/press/releases/2013/05_23.jsp, accessed on October 18, 2013.) 
76 Hao et al. at p. 3. 
77 Amanat Opinion 2. 
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reversed and the trader was found to have violated SEC manipulation rules.78  As I will describe 

below, the trading that occurred in the Amanat Case was different in fundamental ways from the 

UTC electricity trading the occurred for both Dr. ChenÕs trading and Oceanside trading. 

103. Mr. Amanat, whose family was majority owner of Tradescape, the parent company of 

MarketXT and Momentum Securities, allegedly conducted wash trades in two Momentum 

Securities accounts by crossing internal trades on MarketXTÕs electronic trading platform 

without exposing the orders to the market. 79  Mr. AmanatÕs trading involved de minimis risk.  

The SECÕs Enforcement Division argued that Mr. Amanat was motivated by the prospect of 

increasing the trading volume on MarketXT to exceed the threshold volume necessary to qualify 

for market data rebates from Nasdaq.  Allegedly, Mr. Amanat, through his wash trading, 

deceived Nasdaq about whether MarketXT was qualified for the rebates, and deceived the 

market regarding the amount of data revenue Nasdaq qualified for. 

104. In contrast, Dr. ChenÕs trades were not wash trades.  The FERC has not articulated a 

coherent theory as to how Dr. ChenÕs strategy deceived anyone.  Dr. Chen was qualified to 

receive the MLSA payments without deceiving anyone, and Dr. ChenÕs strategy involved risk.  

These key differences between the Amanat Case and the current case are discussed in greater 

detail below. 

A. Dr. ChenÕs Trades Were Not Wash Trades 

105. Dr. ChenÕs trades were not wash trades, whereas the SECÕs case against Mr. Amanat 

involved trading that included a large number of wash trades.  As discussed above, in securities 

markets, a wash trade is a trade which involves no change in beneficial ownership, which is 

achieved by the same entity acting as the buyer and seller on the same trade.  I understand that 

the trading directed by Mr. Amanat involved the synchronized submission of buy and sell orders 

for the same security, which crossed with one another to execute trades. 

106. Conversely, Dr. ChenÕs trades did not involve wash trades.  Rather, as explained 

previously, Dr. Chen followed a spread strategy that involved entering bids on two different 

                                                           
78 The case history of SEC enforcement matters is relevant to the FERC because the FERC adopted a similarly 
worded anti-fraud provision to the SECÕs Rule 10b-5.  Furthermore, the FERC Staff references the case law 
pertaining to the SECÕs Rule.  (See FERC Staff Preliminary Findings at p. 20.) 
79 Mr. Amanat was the chief technology officer of MarketXT, an electronic communications network (ÒECNÓ), 
registered broker-dealer, and NASD member.  The two accounts used for trading existed at Momentum Securities.  
Mr. AmanatÕs family owned fifty-three percent of Tradescape Corporation, which is the parent company of MarketXT 
and Momentum Securities.  (Amanat Opinion 2 at pp. 1, 3, 5.) 



 
  31 

contracts, one related to the congestion from Point A to Point B, and the other related to the 

congestion from Point B to Point A.80  Dr. Chen was not acting as a buyer and seller for both 

sides of the same contract; rather, he was taking positions in separate contracts with opposite and 

offsetting risk exposure. 

107. My conclusion that Dr. ChenÕs trades were not wash trades is based on my current 

understanding of the structure of the UTC market and is not intended to be a legal opinion.  Even 

if it were to be determined that Dr. ChenÕs strategy should be considered a wash trade, this does 

not mean the trades would be considered illegal under Federal securities laws.  It is my 

understanding that wash trading may or may not be viewed as a violation of securities laws, 

depending on whether the trade has an economic purpose, 81 whether the intent was to deceive or 

manipulate, 82 and potentially other factors. 

108. Dr. ChenÕs trades had a clear economic purpose.  Moreover, the strategy did not require 

deception in order to be successful, and I have seen no evidence presented suggesting that his 

strategy was intended to deceive. 

B. The SEC Enforcement DivisionÕs Allegations Specified How Mr. AmanatÕs 
Strategy was Deceptive 

109. The language of Section 10(b) prohibits the use of manipulative devices in connection 

with the purchase or sale of securities.83  Establishing that the trading activities were intended to 

deceive is a critical element of establishing liability under Section 10(b).84 

110. In the Amanat Case, the Division articulated a theory that Mr. AmanatÕs strategy was 

designed to deceive Nasdaq as to whether MarketXT qualified for their rebate program.  The 

Division also articulated a theory that Mr. AmanatÕs strategy may have deceived the UTP (the 

entity that collects and distributes market data revenue) regarding the amount of data revenue to 

which Nasdaq was entitled. 

                                                           
80 Dr. Chen also conducted trades between three locations, which also have no relation to wash trades. 
81 The decision in the NASD enforcement action against Peter Kellogg confirmed that wash trades are not prohibited 
if the trades have an economic purpose.  (NASD Office of Hearing Officers, Disciplinary Proceeding No. CMS030257, 
Hearing Panel Decision (Kellogg), August 6, 2004, pp. 2, 14-15.) 
82 The decision in Rockies Fund v. SEC found that the defendants engaged in wash sales and matched orders but 
found that Òneither of these devices alone constitutes a security violationÓ and stated that allegations of violations 
under Section 10(b) require a showing of intent and materiality.  (Rockies Fund, Inc., et al. v. SEC, 428 F.3d 1088 
(U.S. App. D.C.), November 15, 2005.) 
83 Securities Exchange Act of 1934, ¤10(b), (as amended 2012).  
84 Id.  
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111. Based on my review of the FERCÕs allegations and preliminary findings in this case, my 

understanding is that the FERC has not offered any explanation as to how Dr. ChenÕs strategy 

was deceptive, or who was deceived.  As far as I can ascertain, the FERCÕs theory appears to be 

that any trading strategy that is designed to capture MLSA payments without having another 

economic purpose is inherently fraudulent.85 

C. Mr. Amanat Would Not Have Qualified to Receive Rebates Absent The 
Alleged Deception 

112. Unlike Mr. AmanatÕs trades conducted for the purpose of attempting to qualify for a 

rebate, Dr. Chen already qualified for the MLSA payments, which were paid automatically.  Mr. 

AmanatÕs trades were not profitable unless and until MarketXT was able to qualify for a rebate, 

which it appears they were unable to do without executing wash trades. 

113. It is my understanding that Nasdaq did not permit market centers to meet the volume 

threshold for participation in the rebate program by executing wash trades and would not have 

considered MarketXT to be qualified had they known of the wash trades.  Dr. ChenÕs trades 

already qualified for the MLSA payments as specifically stated by the FERC.  As specified by 

the Black Oak decision,86 the FERC unambiguously stated that UTC transactions conducted by 

virtual traders would be eligible for MLSA rebates and would be Ò..distributed pro-rata to each 

Network Service User and Transmission Customer in proportion to É the total MWh of cleared 

Up-To Congestion transactions (that paid for transmission service during such hour).Ó87 

114. In the context of the same Black Oak decision, the FERC also stated that they expected 

that market participants would have, Òan incentive for arbitrageurs to engage in purchase 

decisions, not because of price divergence, but simply to increase marginal line loss payments.Ó88  

In other words, the FERC staff recognized that the MLSA allocation would impact the decisions 

of market participants, in addition to market price signals, but did not prohibit this practice. 

115. Dr. Chen was a UTC virtual trader paying the necessary transmission costs associated 

with scheduling his trades.  Based on the public nature of the Black Oak decision to allocate 

                                                           
85 FERC Staff Preliminary Findings at p. 21. 
86 Black Oak Energy, L.L.C., et al. v. PJM Interconnection, L.L.C., Docket No. EL08-14-001, 126 FERC ¦ 61,164, 
February 24, 2009; Black Oak Energy, L.L.C., et al. v. PJM Interconnection, L.L.C., Docket Nos. EL08-14-003, EL08-
14-004, EL08-14-005, 131 FERC ¦ 61,024, April 15, 2010. 
87 Black Oak Energy, L.L.C., et al. v. PJM Interconnection, L.L.C., Docket No. EL08-14-002, 128 FERC ¦ 61,262, 
September 17, 2009, p. 9. 
88 Black Oak Energy, L.L.C., et al. v. PJM Interconnection, L.L.C., Docket No. EL08-14-001, 125 FERC ¦ 61,042, 
October 16, 2008, p. 15. 
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MLSA payments to UTC traders, it would have been clearly understood by other market 

participants that Dr. Chen qualified for MLSA rebates under the existing rules.   In no way was 

Dr. Chen attempting to qualify for rebates he was not entitled to based on the market rules at the 

time of his trading. 

D. Dr. ChenÕs Trades Involved Risk 

116. Because Mr. AmanatÕs trades were wash sales, executed by submitting simultaneous 

paired orders that crossed internally, the trades exposed him to little or no risk.  Conversely, Dr. 

ChenÕs trades were risky in three main ways. 

117. First, one of the two UTC scheduled legs may not clear, in which case the remaining leg 

would be priced and settled at market prices without the full or partial offset effect of the rejected 

UTC leg. 

118. Second, the use of three locations in the trading strategy (simultaneous UTC transactions 

from Point A1 to Point B and Point B to Point A2, where the prices at Point A1 and A2 were 

highly correlated) subjected Dr. Chen to the risk that the realized correlation between Point A1 

and A2 may not be as high as expected, in which case the trades would not fully offset one 

another. 

119. Third, the amount of MLSA payments were not known to Dr. Chen at the time he 

scheduled the UTC transactions, and he bore the risk that the MLSA payments would not exceed 

the UTC transmission costs paid to PJM and/or the loss on the UTC net settlement amounts. 

VIII.  Conclusion 

120. Dr. Chen implemented a simple spread trading strategy that is typical of a broad range of 

legitimate trading strategies in stock, commodity, and derivative security markets.  A closely 

analogous strategy to Dr. ChenÕs trading is the dividend spread strategy in the securities markets.  

The dividend spread strategy (1) involves taking offsetting positions in the same security, (2) 

exploits a weakness in the market design, (3) earns profits indirectly by diverting benefits away 

from other market participants, (4) requires a large volume of trading, and (5) involves little risk.  

The SEC does not view the dividend spread strategy as market manipulation because there is not 

an element of fraud or deception. 
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121. Based on the materials I have reviewed, it is my opinion that the FERC has not 

articulated a coherent theory as to how Dr. ChenÕs spread trading deceived anyone.   The 

FERCÕs theory appears to be that any trading designed to capture MLSA payments without 

another economic purpose is inherently fraudulent, even if the activity is transparent and not 

deceptive.  Such a theory is not consistent with the regulatory treatment of existing, legitimate, 

market strategies.  If the FERC believes strategies designed solely to capture MLSA payments 

raise concerns about fairness or market efficiency, the appropriate way to address such concerns 

would be through regulation of the market structure, not through retroactive enforcement against 

market participants who at the time had no reason to believe their strategy was abusive. 

 
 
 
 
 

Executed this 6th of November, 2013 
 

 
___________________________________ 
 Stewart Mayhew 
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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

PJM Up-To [ongestion Transactions Docket No. IN10-S-000 

Affidavit of Dr. Craig Pirrong 

Intrdduction 

1. I have been retained by Skadden, Arps, Slate, Meagher and Flom, to 

evaluate the trading activity of Houlian (Alan) Chen in PJM during the April-

August, 2010 period. Based on my review of Mr. Chen's trading records, I 

conclude that his trades were legitimate, and not manipulative in either intent or 

effect. In particular, his trades were not wash trades. 

Back'ground and Qualifications 

2. I am Professor of Finance, and Director of the Global Energy Management 

Instiru.te at the Bauer College of Business of the University of Houston. Prior to 

joininlg the faculty of the University of Houston in January, 2003, I was the Watson 

Professor of Commodity and Financial Risk Management at Oklahoma State 

University. I assumed this endowed professorship in 2001 after holding research 

and teaching positions at the University of Michigan, the University of Chicago, and 

Washington University. My curriculum vitae is attached. It lists all of the 

publidations that I have authored in the last ten years. It also lists cases in which I 

have testified as an expert at trial or by deposition within the preceding four years. 
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3. I have researched the economics of fmancial, futures, and securities markets 

for niost of my academic career. I have published scholarly articles concerning 

finanfial, securities and futures markets. I have written articles on the behavior of 

futures prices, the organization and governance of futures exchanges, and various 

aspects of futures market regulation, including the regulation of market 

manipulation. 

4. As an academic and consultant, I have been deeply involved for about 20 

years I in issues relating to commodity futures markets, commodity prices, and the 

economics of commodity market manipulation. My research has been published in 

a wide variety of scholarly journals. I have been a peer reviewer for many journals, 

incluq.ing the American Economic Review, the Journal of Finance, the Journal of 

Law and Economics, the Journal of Futures Markets, Economic Inquiry, the Journal 

of Economic Behavior and Organization, the Journal of Business, and the Journal of 

Business and Economics Statistics. 

5. Much of my research has focused specifically on issues of market 

manipulation. I have published a book (titled The Economics, Law, and Public 

Policy; of Market Power Manipulation), as well as nine economics, finance, and law 

review articles on this subject. 

6. I was the primary author of a study commissioned by the Chicago Board of 

Trade! ("CBOT"), later published as a book titled Grain Futures Markets: An 

Economic Appraisal. That study analyzed the economics of the delivery system for 

CBOT com, wheat, and soybean futures contracts, specifically focusing on how to 

revise, that system to make it less vulnerable to manipulation. I recommended the 
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adoption of a multiple delivery point system, and specifically analyzed the pricing 

and hedging implications of such a system. A part of this research on mUltiple 

deliverable contracts was published in a peer-reviewed journal. 

7. In 1992 I was a member of the MidAmerica Institute for Public Policy 

Research Treasury Securities Market Task Force. This Task Force was formed in 

the aftermath of the Salomon Brothers squeeze of the two year Treasury note. As a 

member of the Task Force, I investigated issues relating to microstructure and 

market power in the market for Treasury Notes and Bonds. 

8. I have consulted with commodity exchanges in Sweden and Germany 

regartling the design of futures contracts, including the design of the delivery 

mechanisms for wood pulp, European wheat and European pigs. A main objective 

was t\) design contracts that were not vulnerable to manipulation. 

9. In 1997 and 1998 I served as a member of the CBOT's Grain Delivery Task 

Force! ("GDTF"). This body was charged by the exchange with the responsibility of 

desigJiling new delivery terms for CBOT corn and soybean futures contracts. Such a 

redesign was mandated by the United States Commodity Trading Futures 

Comrhission ("CFTC") because the old delivery mechanism had become unduly 

susceptible to manipulation. Among the Task Force's objectives was to design a 

contract that would tend to prevent and diminish the likelihood of price 

manipulation. The terms recommended by the GDTF were adopted by a large 

majority of the CBOT membership, and approved by the CFTC (with some 

modifications for soybeans) in May, 1998. 
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10. I provided expert testimony in a case related to market manipulation, In re 

Soybean Futures Litigation, Nos. 89 C 7009, 90 C 11th 8 (N.D. Ill. 1995). I have 

also been retained by the CFTC as an economic expert in a commodity manipulation 

case and also as an expert in manipulation matters by the Winnipeg Commodity 

pursuant to enforcement actions undertaken by the WCE. In addition, I 

have provided expert testimony in other manipulation cases, American Agric. 

Movement v. Board of Trade, 848 F. SUpp. 814 (N.D. Ill. 1994), aff'd in part, rev'd 

in part sub nom. Sanner v. Board of Trade, 62 F.3d 918 (7th Cir. 1995), and Kohen 

v. Pac. Inv. Mgmt. Co., 2007 U.S. Dist. LEXIS 56389 (N.D. Ill. 2007). I provided 

expert testimony in Energy Transfer Partners, L.P., a FERC case. My research has 

also been cited in a 7th Circuit Court of Appeals decision on manipulation. Board of 

Trade v. SEC, 187 F.3d 713, 724 (7th Cir. 1999) (Easterbrook, 1.). 

11. In June 2005, I was retained by FERC to make a one-day presentation on the 

econdmics, law, and regulation of market manipulation to economists, analysts, and 

attomeys in the agency's Office of Market Oversight and Investigation. I made this 

presentation in June 2005. 

12. I have testified before the House Agriculture Committee (which has 

jurisdiction over futures markets and exchanges) on matters relating to an energy 

market manipUlation. 

13. I was an invited participant in the Federal Trade Commission's workshop on 

its prdPosed oil market manipulation rule. 

14. I have taught courses on derivatives (including natural gas futures, forwards, 

and swaps) at the graduate and undergraduate levels for eighteen years. These 
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courses have covered the pricing of derivatives instruments, including natural gas 

derivatives, the use of derivatives for hedging and speculative purposes, and 

manipulation. I currently teach the PhD course in futures and options in the Bauer 

College of Business at the University of Houston, and an MBA course in energy 

derivatives. 

15. I have a book on commodity pricing-including the pricing of electricity and 

electIlicity derivatives-forthcoming from the Cambridge University Press. 

16. I am currently director of the Global Energy Management Institute 

("GEMI") at the Bauer College of Business of the University of Houston. GEMI is 

a world leader in energy finance education. Moreover, GEMI routinely hosts 

educational events for energy professionals, including a well-attended energy trading 

conference held every year. 

Analysis of Mr. Chen's Trading 

17. Prior to 31 May, 2010, Mr. Chen would typically purchase day ahead 

power in MISO, and sell it day ahead at a point in PJM, such as Mt. Storm. He 

would simultaneously buy power day ahead at another, geographically proximate 

point 'in PJM, such as Greenland Gap, and sell day ahead power into MISO. 

18. Mr. Chen traded "up to congestion" ("UTC") contracts. These contracts 

have the feature that if based on clearing prices in the day ahead market, the 

spread between the PJM price and the MISO price on one of the legs exceeds $50, 

that leg is rejected. 

19. Since the MISO day ahead purchase and sale in the transactions described 

at supra canceled if neither leg was rejected due to a breaching of the $50 
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transmission price limit, in this case Mr. Chen would have been left with a long 

position at one PJM point (Greenland Gap in the foregoing example) and a short 

position at the other (Mt. Storm in the example). If one leg was rejected (e.g., the 

MIS<!> into Mt. Storm leg), Mr. Chen was left with a long position in one control 

area and a short position in another. This would most likely result in a long 

position in day ahead P JM power, and a short position in day ahead MISO power. 

20. Real time spreads between points in PJM are not constant, and in 

particular, they fluctuate randomly. At times, these random fluctuations can be 

extremely large. If neither leg was rejected, Mr. Chen was at risk to changes in 

this real time intra-PJM spread. 

21. The differences between real time PJM and MISO prices-PJM-MISO 

real time spreads-are not constant, and fluctuate randomly. If one leg was 

rejected due to a breach of the $50 UTC limit, Mr. Chen was at risk to this real 

time P JM -MISO spread. 

22. Spread trading is ubiquitous in virtually every commodity market. Indeed, 

a very large fraction of trading of everything from to aluminum to com to oil to 

natunU gas to power to zinc is spread trading. Spread trading performs an 

important price discovery function, facilitates hedging, and provides liquidity to 

the market. Spread trading should be encouraged as a way of facilitating the 

efficiency of the market. 

23. Mr. Chen chose the busses that he utilized in his spread trading based on 

fundamental analysis. That is, he attempted to identifY bus prices that were 
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overpriced relative to others. By carrying out such fundamental research, and 

trading based on it, Mr. Chen was contributing to price discovery in the market. 

24. To reiterate, Mr. Chen was at risk when engaging in this trading activity. 

Indeed, these risks 'were quite large. In particular, Mr. Chen lost over $300,000 in 

this strategy on 30 May, 2010 when day ahead time spreads widened dramatically 

to exactly $50IMWh. This reflects the fact that the distribution of electricity 

prices exhibit "heavy tails." That is, the probability of extreme changes is large, 

as compared to the standard "normal" (bell-shaped) distribution often used to 

characterize risk. 

25. The facts that (a) Mr. Chen was at risk to spread changes, and (b) was 

buying and selling power at different P JM points, means that in no way can his 

trading be considered "wash trading." A wash trade involves a (near) 

simultaneous purchase and sale of the same asset or commodity. Wash trades 

create no exposure to risk of price changes. In contrast, Mr. Chen's positions 

were at risk to changes in prices. This is demonstrated by the fact that Mr. Chen's 

prom margins on these transactions fluctuated, and indeed, he suffered large 

losses on at least one day. 

26. After suffering a loss on 30 May, 2010, Mr. Chen reconsidered his trading 

strategy. Mr. Chen decided that, in addition to executing trades as he had in the 

past (I.e., either with imports from MISO to PJM node A and exports from PJM 

node B to MISO, or simply stand alone day ahead trades to or from an interface) 

he would buy day ahead power in MISO and sell it at a point in PJM under a UTC 

7 



contract, and simultaneously buy day ahead power at the same point in PJM, and 

sell it into MISO. 

27. Under this new strategy, Mr. Chen was not at risk to intra-PJM real time 

spread changes, as he had bought and sold power at the same bus in PJM. 

However, Mr. Chen was still at risk. 

28. Specifically, Mr. Chen faced the risk that one leg of the pair he submitted 

woultl be rejected. In the event, Mr. Chen was at risk to the PJM-MISO real time 

spread risk on the non-rejected leg. 

29. Given that it was impossible for both legs to be rejected (since MISO 

minus PJM cannot exceed $50 ifPJM minus MISO does, and vice versa), and 

since I the probability of rejection of a leg was non-zero, Mr. Chen was at risk to 

PJM-MISO real time spread changes with positive probability. 

30. Again, this means that these were not wash trades. There were states of 

the world in which Mr. Chen would have faced exposure to price risk. In 

contrast, in a wash trade, no such states of the world exist. 

31. There is another way of seeing this. UTC contracts are a combination of 

(a) standard "vanilla" spreads in forward contracts and (b) an embedded option. 

Crucially, the option embedded in the MISO to PJM UTC trade is different than 

the option embedded in the PJM to MISO trade. Mr. Chen's trading strategy was 

therefore an option spread transaction. Although the forward contract portions of 

the two UTC legs of his trades cancelled out, the option portions did not. This left 

Mr. Chen with a contingent price exposure. In contrast, in a wash trade there is 

no contingent price exposure. 
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32. In essence, Mr. Chen was speculating that, contingent on the MISO into 

PJM day ahead spread exceeding $50, the day ahead PJM into MISO spread was 

downward biased. That is, on average, given this contingency, the real time 

diffetence between the PJM and MISO prices was larger than the difference 

between the day ahead PJM and MISO prices. This difference between the 

average (or "expected") real time PJM-MISO difference and the day ahead PJM-

ISO difference is referred to as a price "bias:" 

33. Commodity speculation is, in essence, betting on price bias.1 Thus, Mr. 

CheIli was engaging in a speculative transaction that involved taking on risk in 

exchange for an expected profit. 

34. Mr. Chen neither made nor took deliveries of physical power, as would be 

necessary as part of one type market manipulation: a manipulation based on the 

exerc:ise of market power, e.g., a classic comer or squeeze. In such a 

manipulation, a trader with a large financial position buys or sells excessively 

large physical quantities in order to distort prices in a way that enhances the value 

of his! financial position? Since he did not make or take delivery of physical 

power, Mr. Chen could not have manipulated the market through the exercise of 

market power. 

35. Mr. Chen did not act in a deceptive manner. He made his purchases and 

sales openly, and entered the information necessary to execute his trading strategy 

1 J. M. Keynes. A Treatise on Money (1930). 
2 S. C. Pirrong, The Economics, Law, and Public Policy of Market Power Manipulation 
(1996). 
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in an open and transparent way. Moreover, the information he entered was 

correict and hence could not have been fraudulent. 

36. As a result of the transactions Mr. Chen executed, he was eligible for, and 

received, transmission loss credits ("TLC"). TLC therefore affected the 

profitability of the strategies that Mr. Chen employed. 

37. Mr. Chen responded rat.ionally to the economic signal that was inherent in 

the design of the TLC. It would be unduly burdensome and unrealistic to expect 

traders to decide whether or not to respond to economic signals if they can do so 

without engaging in deception or exercising market power. IfPJM deems that the 

TLC is incentivizing undesirable transactions, the problem is in the incentives 

inherent in the TLC, rather than with traders responding rationally to these 

incentives. 

38. Traders respond to price and value signals, regardless of whether those 

price and value signals are reflect only economic fundamentals, or are also 

affected by regulations and market design. Several examples illustrate this point. 

39. For instance, the price that traders are willing to pay for com, and the 

amount of com they are willing to buy, depends on the subsidy for the production 

of ethanol. This subsidy is a purely legislative artifact, but affects the economics 

of purchasing com. The higher the subsidy, the more com traders purchase, and 

the higher the price they are willing to pay for it. 

40. As another example, prior to the passage of the Staggers Rail Act in 1980, 

the Interstate Commerce Commission set rail rates on grain shipments. The 

regulated rate structure (a) equalized the rail rates on grain shipments to different 
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ports; even though the costs of serving these ports differed, and (b) protected the 

(lower) through rate from interior points to export points on shipments of grain 

that were shipped from a given interior point to an interior terminal, and then sent 

from the interior terminal to an export point. As a result of this rate structure, 

shipments were roughly equalized across export ports, and it was conventional for 

shippers to ship grain from a producing location (such as central Iowa) to an 

interiDr terminal market (such as Chicago) where it was stored for some period 

before being shipped to an export point. The Staggers Act eliminated these 

featutes of the regulated rate structure, and as a consequence (a) more grain was 

shipped to lower cost ports, and less grain to higher cost ports, and (b) grain was 

shipped directly from producing points to export ports without being stored at 

interibr points like Chicago. This change in behavior makes it plain that the 

origirial patterns of shipment and storage were driven by the incentives inherent in 

the regulated rate structure. Again, traders responded to the economic incentives 

inherent in the regulated price structure, even though this regulated rate structure 

was Iliot economically efficient. 

41. As a final example, futures contracts often include premiums for delivery 

at certain locations (or of certain grades) and discounts for other locations (or 

grades), and these premiums and discounts do not equal market price differentials 

between the locations (or grades). When deciding where (or what) to deliver, 

market participants take into account the exchange-specified premiums and 

discounts. Specifically, they choose to deliver the "cheapest to deliver" location 
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(or grade), where the calculation of the cheapest to deliver explicitly includes the 

specified premium or discount. 

42. In each example, traders respond to the economic signals inherent in the 

subsidy, or regulated rate structure, or contract design. When their responses to 

these signals were deemed inefficient, as in the case of rail rates, neither Congress 

nor regulators attempted to punish the traders. Instead, Congress changed the 

regulations to eliminate equalization and through rate protection. Traders 

responded quickly to the new price signals. Similarly, there have been cases 

where exchanges decided that delivery premiums and discounts were leading to 

inefficient delivery and trading behavior. In these cases, exchanges revised the 

price differential structure in these contracts in order to give traders efficient price 

signals. 

43. Mr. Chen was acting no differently than the buyer of com in a market 

where ethanol is subsidized; or the trader of wheat under regulated rail rates; or 

the trader of a futures contract with a particular premium or discount structure. 

He was responding rationally to economic signals-price signals-inherent in the 

market regulation and design. To the extent that his actions were inefficient, the 

fault iiS with the market design, not with his response thereto. 

44. And again, it is unduly burdensome and unrealistic to charge traders with 

the task of determining which price signals they should respond to, and which 

they should not. This puts traders like Mr. Chen in the position of mind readers 

tryingi to divine the intent of regulators. Mind reading being a very imprecise art, 

in attempting to do so they will inevitably do some things that regulators consider 
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inefficient, and will inevitably fail to do some things that regulators think they 

should do. This places traders at the acute risk of suffering penalties for their 

inabiHty to distinguish which price signals regulators intend for them to follow, 

and which ones they do not. Moreover, out of fear of suffering such penalties, 

some traders may shy away from taking actions in response to price signals that 

would have the effect of enhancing market efficiency. 

45. In the present instance, PJM essentially demands that Mr. Chen, and other 

traders, decide which kinds of trades "should" receive TLC payments, and which 

should not. This is a truly difficult task, and one fraught with potential for error. 

Rather than demanding that traders like Mr. Chen read their minds, system 

regulators should design a TLC mechanism that provides the incentives to 

unde]1'take the kinds of trades they prefer, and which does not incentivize the kinds 

of trades that they do not prefer. 

46. It should also be noted that the TLC payments that Mr. Chen received 

were risky. That is, he could not know at the time at which he initiated the 

transactions, what the TLC payment associated with those transactions would be. 

Those payments were determined by conditions prevailing in the PJM system at 

the time that the power flowed. 

47. For instance, in June, 2010, the TLC payments averaged $.56, but had a 

standard deviation of$.09; in July, 2010, they averaged $.66 with a standard 

deviation of $.16, and in August, 2010 they averaged $.60 with a standard 

deviation of $.20. The positive standard deviations indicate that the transactions 

that Mr. Chen undertook were risky. Since these payments were risky, 
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transactions that generated such payments cannot be considered as wash trades 

per se because wash trades involve simultaneous purchase and sale with no risk of 

loss. 

48. Furthermore, scarce enforcement resources are best employed detecting 

and investigating conduct that distorts, or has the potential to distort the allocation 

of real resources, i.e., distorts or has the potential to distort the production, 

consumption, or transmission of power. Mr. Chen's transactions entailed no such 

distortions, or the potential for such distortions. 

Summary and Conclusions 

49. Mr. Chen engaged in transactions that put him at risk, and hence which 

were not wash trades. Moreover, Mr. Chen did not exercise market power or 

engage in misleading or deceitful acts. Furthermore, he responded rationally to 

economic incentives-price signals-inherent in the P JM market design. As a 

result; his trades were legitimate, and not manipulative. Moreover, his trades did 

not distort the production, consumption, or transmission of power. Thus, there is 

no economic basis for pursuing legal action against Mr. Chen. 
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I.  INTRODUCTION  

I have been retained by Powhatan Energy Fund LLC ���³�3�R�Z�K�D�W�D�Q�´����and its counsel, 

Drinker Biddle & Reath LLP, to provide my expert assessment in the above-captioned Federal 

�(�Q�H�U�J�\�� �5�H�J�X�O�D�W�R�U�\�� �&�R�P�P�L�V�V�L�R�Q�� ���³�)�(�5�&�´���� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q��as to whether Powhatan engaged in 

manipulative behavior in the Up-to Congestion market by submitting transactions that were 

influenced, in part, by Marginal Loss Surplus Allocation ("MLSA")  credits.  This report 

describes my professional opinion that the transactions and the strategies undertaken by 

�3�R�Z�K�D�W�D�Q���D�Q�G���R�Q���3�R�Z�K�D�W�D�Q�¶�V���E�H�K�D�O�I��were not manipulative.  The views expressed in this Report 

are solely my own. 

II.  PROFESSIONAL QUALIFI CATIONS 

In addition to my general expertise regarding financial markets, my career reflects 

expertise in areas of finance that are directly relevant to these proceedings.  My academic work 

has shown familiarity with the impact of mechanism design on decision-making, energy trading 

and equilibrium models of forward commodity pricing, equity and derivatives trading, and the 

impact of regulatory frictions on trading in equity markets.  For example, my papers have studied 

(a) mechanism design in such diverse contexts as price discrimination, IPO allocation and 

mortgage contracting, (b) models of commodity forward curve pricing across time and products, 

(c) equity and derivative trading strategies, and (d) the impact of regulatory trading frictions, 

such as the maker-taker model on valuation and hedging.  My work has exhibited a strong 

practical bent reflected in my understanding of trading and financial regulation as well as 

valuation and portfolio management decisions.  Indeed, many of my papers have been an 
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outgrowth of my investment strategies and decision-making as well as my regulatory experience 

and expertise.   

I also have a strong background concerning regulatory issues.  For example, I am one of 

�W�K�H���I�R�X�Q�G�L�Q�J���P�H�P�E�H�U�V���R�I���W�K�H���)�H�G�H�U�D�O���5�H�V�H�U�Y�H���%�D�Q�N�¶�V���0�R�G�H�O���9�D�O�L�G�D�W�L�R�Q���&�R�X�Q�F�L�O�����Z�K�L�F�K���S�U�R�Y�L�G�H�V��

�D�G�Y�L�F�H�� �R�Q�� �Y�D�O�L�G�D�W�L�Q�J�� �W�K�H�� �)�H�G�H�U�D�O�� �5�H�V�H�U�Y�H�¶�V�� �³�V�W�U�H�V�V�� �W�H�V�W�V�´, and the Systemic Risk Council 

(founded and chaired by former FDIC Chair Sheila Bair to provide independent advice about 

systemic risk in the economy).  I also am currently a member of the Shadow Financial 

Regulatory Committee and Financial Economists Roundtable. 

I served as Chief Economist of the U.S. Securities and Exchange Commission and 

Director of its Office of Economic Analysis (while on loan from Carnegie Mellon University) 

from July 1, 2004 to July 31, 2007, under both Chairman William Donaldson and Chairman 

Christopher Cox.  In that capacity, I was a senior officer of the SEC, responsible for its 

economics work product and for supervising the economics staff at the agency.  I addressed a 

broad range of regulatory matters across various substantive domains such as trading and 

markets, investment management, corporate finance and disclosure, and accounting policy, both 

with respect to rule-making and enforcement issues.  I provided advice to the Commissioners 

and their staffs, as well as the various staff divisions and offices at the Commission, applying 

�H�F�R�Q�R�P�L�F���S�U�L�Q�F�L�S�O�H�V���L�Q���D�G�G�U�H�V�V�L�Q�J���D���E�U�R�D�G���V�H�W���R�I���L�V�V�X�H�V���L�Q���W�K�H���6�(�&�¶�V���U�H�J�X�O�D�W�R�U�\���G�R�P�D�L�Q���D�V���Z�H�O�O���D�V��

a range of industry practices.   

I have spoken widely on questions involving the financial markets and securities 

regulation, and since my departure from the SEC, I have also spoken widely about a broad range 
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of issues that have emerged both during and in the aftermath of the financial crisis.1  I have been 

a keynote or distinguished speaker at a broad set of academic and practitioner conferences, both 

while serving as Chief Economist and subsequently. 

I am a chaired professor of finance at the Tepper School of Business at Carnegie Mellon 

University in Pittsburgh.  I have been an intellectual leader in the finance discipline for decades. 

For example, I was one of the founders and the second Executive Editor of the Review of 

Financial Studies, which immediately emerged as one of the three elite finance publications that 

play the dominant role in faculty promotion and tenure decisions at major universities in the 

United States and globally. 

I have been the Pamela R. and Kenneth B. Dunn Professor of Finance since 2008 at the 

Tepper School of Business at Carnegie Mellon University.  I have been a faculty member at 

Carnegie Mellon since 1979 and a Full Professor with academic tenure since January 1, 1987.  I 

was the first recipient of the Mellon Bank Professorship at Carnegie Mellon, which I held from 

1996 until 2008, and then became the first holder of the Dunn Professorship.  I received my 

bachelor's degree in economics from Princeton University (1975) and my master's (1976) and 

doctorate in economics (1979) from the University of Pennsylvania. 

In the mid-1980s, I helped to found the Review of Financial Studies and served as one of 

its founding Editors (1987-90) and its second Executive Editor (1990-93).  I was a member of 

the Founding Committee of the Society for Financial Studies, the sponsoring society of the 

Review of Financial Studies, and served as its third President (1993-96).  I served as President of 

                                                 
1 For example, I presented more than 20 speeches during my service as the Chief Economist of the SEC; these are 
�S�R�V�W�H�G���R�Q���W�K�H���6�(�&�¶�V���Z�H�E���S�D�J�H�����D�V���Z�H�O�O���D�V���R�Q���P�\���&�D�U�Q�H�J�L�H���0�H�O�O�R�Q���Z�H�E���S�D�J�H�� 
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the Western Finance Association (1995-96), as Program Chairman for its 1995 meeting and the 

Distinguished Speaker at its 2009 meeting.  I also currently serve as Treasurer of the Foundation 

for the Advancement of Research in Financial Economics, an Advisory Editor of the Journal of 

Financial Markets and an Associate Editor of several finance and real estate journals. 

In recent years, I have been selected as a Fellow of the TIAA-CREF Institute in 2007 and 

the Columbia Program on Capital Market Regulation in 2008; elected as a member of the 

Financial Economists Roundtable in 2006; appointed in 2007 as a member of the Shadow 

Financial Regulatory Committee; and appointed in 2008 as Senior Economic Advisor to 

Kalorama Partners (whose CEO is former SEC Chairman Harvey Pitt) and a Research Associate 

of the National Bureau of Economic Research.  In 2009, I received a grant from the Sloan 

�)�R�X�Q�G�D�W�L�R�Q���R�Q���³�7�K�H���,�Q�G�X�V�W�U�L�D�O���2�U�J�D�Q�L�]�D�W�L�R�Q���R�I���&�U�H�G�L�W���5�D�W�L�Q�J�V���$�J�H�Q�F�L�H�V�´; in July 2010 I was the 

�R�U�J�D�Q�L�]�H�U�� �R�I�� �W�K�H�� �6�O�R�D�Q�� �)�R�X�Q�G�D�W�L�R�Q�� �D�Q�G�� �1�D�W�L�R�Q�D�O�� �%�X�U�H�D�X�� �R�I�� �(�F�R�Q�R�P�L�F�� �5�H�V�H�D�U�F�K�� �³�:�R�U�N�V�K�R�S�� �R�Q��

�W�K�H�� �(�F�R�Q�R�P�L�F�V�� �R�I�� �&�U�H�G�L�W�� �5�D�W�L�Q�J�� �$�J�H�Q�F�L�H�V�´; in 2011, I received a second grant from the Sloan 

�)�R�X�Q�G�D�W�L�R�Q���R�Q���³�&�U�H�G�L�W���5�D�W�L�Q�J�V���D�Q�G���&�U�H�G�L�W���5�D�W�L�Q�J���$�J�H�Q�F�L�H�V�������'�H�Y�H�O�R�S�L�Q�J���D���5�H�V�H�D�U�F�K���1�H�W�Z�R�U�N���R�Q��

�0�D�U�N�H�W�V���I�R�U���)�L�Q�D�Q�F�L�D�O���,�Q�I�R�U�P�D�W�L�R�Q�´; and I organized the Sloan Foundation and National Bureau 

�R�I���(�F�R�Q�R�P�L�F���5�H�V�H�D�U�F�K���³�:�R�U�N�V�Kop on The Economics of Credit Rating Agencies, Credit Ratings 

�D�Q�G���,�Q�I�R�U�P�D�W�L�R�Q���,�Q�W�H�U�P�H�G�L�D�U�L�H�V�´���L�Q���-�X�O�\���������������� 

I was elected as a director of a private firm that manages investment assets for a very 

large family trust in June 2010.  I also served as a visiting scholar at the Federal Reserve Bank of 

New York in the fall of 2010 and served on the Academic Advisory Council of the President of 

the Federal Reserve Bank of Cleveland during August 2012.  Prior to joining the senior staff at 

the SEC, I served as an expert for the FERC in its 2002-03 investigation of the 

manipulation of the Western energy markets in the United States.  I served as a member of 
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the Economic Advisory Board of the NASDAQ in 2000 and 2001 and its chair in 2002.  Most of 

these contexts reflect significant involvement with policy and regulatory issues confronting our 

capital markets and illustrate the breadth of my expertise with respect to financial regulation and 

trading. 

As my publication record shows, my expertise concerning financial markets is very 

broad, including such topics as the regulation of financial markets; valuation and economic risk 

in commodity markets; asset allocation and taxes; the industrial organization of markets; the 

transmission of information in markets; market efficiency; market microstructure and trading 

strategies; the initial public offering process; and mortgage contract design, prepayments and 

valuation.  My overall perspectives reflect the breadth of my training, expertise and skills in 

applying economic and financial theory and my knowledge of the financial markets.  My co-

authored paper on asset location and taxes in the Journal of Finance won the 2004 Paul 

Samuelson Award from TIAA-CREF for the best paper on lifelong financial security, and our 

earlier paper on portfolio rebalancing and realizing capital gains was awarded second prize for 

the Review of Financial Studies�¶�� ���������� �0�L�F�K�D�H�O�� �-���� �%�U�H�Q�Q�D�Q�� �$�Z�D�U�G���� �� �0�\�� �Z�R�U�N�� �R�Q�� �W�D�[�D�W�L�R�Q�� �D�Q�G��

asset allocation has helped to develop many of the key frameworks for addressing capital gains 

taxes and portfolio lock-in and also has addressed such issues as asset location, Roth IRA 

conversion, and estate planning.  

My recent teaching specializations have focused on financial markets �± specifically, I 

have been teaching advanced MBA electives on financial regulation, valuation of interest rate-

dependent claims (including risk management and hedging), dynamic wealth planning, and real 

estate.  
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III.  MATERIALS REVIEWED  

I reviewed the Preliminary Findings of Enforcement �6�W�D�I�I�¶�V�� �,�Q�Y�H�V�W�L�J�D�W�L�R�Q of Up-to 

Congestion Transactions by Dr. Houlian Chen on Behalf of Himself and the Principals of 

Huntrise Energy Fund LLC and Powhatan Energy Fund, LLC, Docket No, IN10-5-000 (August 

9, 2013), the Written Submission on Behalf of Powhatan Energy Fund LLC (October 21, 2011), 

letter from Drinker Biddle & Reath LLP to FERC Enforcement staff (Docket No. IN10-5-000, 

August 24, 2012), Written Submission on Behalf of Dr. Houlian Chen (December 13, 2010), 

decisions by the SEC (November 3, 2007) and Third Circuit Court of Appeals in Amanat (March 

17, 2008), and reports in the industry press in August 2010 discussing rule changes proposed to 

FERC by PJM, as well as academic studies cited in this report. 

IV.  BACKGROUND  

 Since August 2010, FERC Enforcement staff has been investigating whether prior 

scheduling of Up-to Congestion transactions in the PJM Interconnection undertaken by Dr. 

Houlian Chen on behalf of various funds including Powhatan was manipulative.  In a letter to 

Drinker Biddle & Reath LLP (August 9, 2013), the FERC Enforcement staff described its 

analysis of the context and responded to arguments that counsel had raised previously.  At the 

heart of the underlying situation was a provision in the PJM tariff that had been modified to 

provide for MLSA credits to virtual traders who reserved transmission between particular nodes 

of the system.  Dr. Chen became aware of the MLSA credits when he reviewed his monthly PJM 

statement in November 2009 and noticed the inclusion of retroactive MLSA credits.  Then, Dr. 

Chen began to undertake analyses of these payments to understand them better and later to 

facilitate adjusting the extent to which he reserved transmission based upon the fact that he 
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would be able to obtain MLSA credits.  In light of the increased attractiveness of reserving 

transmission, Dr. Chen responded to the pricing incentives by undertaking steps to increase his 

scale of such trading.  He also tried to be sensitive to risks as he scaled up his trading.   

V. ANALYSIS  AND CONCLUSIONS 

1. Dr. Chen and Powhatan did not attempt to hide their transactions, strategy or intent.  

They did not create false reports in conjunction with the trades or attempt to mislead either PJM 

or FERC with respect to the transactions that they undertook.  Indeed, the MLSA credits 

provided were on a trade level basis, in accordance with the PJM tariff without any 

misrepresentation. 

2. In contrast, in the Amanat case, upon which the staff heavily relies, Amanat undertook 

wash sales transactions through a brokerage account (Momentum Securities) whose very purpose 

was to mislead Nasdaq into thinking that an ECN (MarketXT) that Amanat also had an 

ownership interest in satisfied a trading volume threshold that would entitle MarketXT to a 

portion of Nasdaq�¶�V���U�H�E�D�W�H���R�I���P�D�U�N�H�W���G�D�W�D���U�H�Y�H�Q�X�H�������� 

3. Prior to August 2, 2010, neither Dr. Chen nor Powhatan was notified by FERC or PJM 

that their response to the pricing incentive was inappropriate.  Once they were notified, they 

immediately stopped undertaking the strategy.  This is consistent with a lack of manipulative 

intent before the notification and, obviously, perfectly appropriate afterwards. 

4. To the extent that certain strategies and trades would not have been considered 

manipulative (e.g., before the August 2 notification), it also is important to reflec�W���R�Q���W�K�H���D�J�H�Q�W�¶�V��

responsibility to the principals providing the investible funds.  Arguably, Dr. Chen, the agent 
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who was acting as an advisor, would not be fulfilling his fiduciary duty to his clients if he were 

�W�R�� �O�H�D�Y�H�� �P�R�Q�H�\�� �³�R�Q�� �W�K�H�� �W�D�E�O�H�´�� �D�Q�G�� �Q�R�W�� �X�Q�G�H�U�Wake lawful strategies that he had identified within 

the context of investments permitted in the fund.   

5. After PJM recognized the types of trading strategies from a variety of traders that arose 

under its tariff, it moved swiftly to modify its tariff and asked FERC to approve the modification 

on an expedited basis.  This reflected recognition that the tariff design may have had a 

fundamental imperfection and needed to be fixed.  Of course, if the behavior in question was 

manipulative, future transactions could be attacked directly, especially once traders were placed 

on notice�² which then would be inconsistent with the need to seek FERC approval on an 

expedited basis.  In the absence of trades reflecting manipulation, it would be important to fix the 

price mechanism expeditiously�² especially once PJM alerted other traders to the perceived 

problem by announcing the contemplated change in pricing structure.  This is a contemporaneous 

indication that the trades were not regarded as manipulation.  

6. Since the pricing mechanism by which the MLSA credit was allocated was not 

particularly transparent, Dr. Chen worked to reverse engineer the mechanism.  In most markets 

our society encourages asset managers to produce information when it is not readily available. 

We certainly do no�W�� �U�H�T�X�L�U�H�� �³�L�Q�G�H�[�� �L�Q�Y�H�V�W�L�Q�J�´��of asset managers and investors and indeed 

encourage investors to create information and seize opportunities.  This behavior provides 

liquidity and price discovery to markets.  Of course, in this instance, some of the opportunities 

were embedded within a poorly conceived pricing algorithm at PJM. 

7. �$�Q�D�O�R�J�R�X�V�O�\���� �,�� �K�D�Y�H�� �E�H�H�Q�� �D�Q�� �D�G�Y�R�F�D�W�H�� �R�I�� �H�O�L�P�L�Q�D�W�L�Q�J�� �³�P�D�N�H�U-�W�D�N�H�U�´��rebate pricing in 

equity trading because of the adverse incentives that it creates, including distorting the important 
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decision of how to route an order amongst platforms (see Angel, Harris and Spatt (2011, 2013)).2  

In some situations, special rebates (fees) would be available to some intermediaries directing a 

transaction in a particular fashion, which could distort the routing decision.  The resulting 

distortions in the routing decision have the potential to be quite significant because the order of 

magnitude of the potential liquidity fees and rebates �L�V�� �Q�R�W�� �V�P�D�O�O�� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�H�� �E�U�R�N�H�U�¶�V��

revenues.  Yet, under the current rules, the distortionary routing induced by maker-taker rebate 

pricing is not viewed as manipulative, despite defects in the regulatory design that established 

the economic incentives.  Imperfections in the design of regulations that impact the incentives 

for some underlying transactions do not imply that transactions that exploit such imperfections in 

the design are manipulative.  

8. In structuring the implementation of his trading strategies, Dr. Chen was sensitive to 

managing the overall portfolio risk and, when evaluating the MLSA credits, he considered the 

structure of the trading risks that he would face.  The sensitivity to managing the risk was 

appropriate and does not transform permissible trades into ones that are impermissible and 

manipulative, merely because the FERC Enforcement staff erroneously labels pairs of trades as 

�³�Z�D�V�K���V�D�O�H�V�´.   

9. The mechanism in question potentially provided for MLSA credits for transmission 

reserved in various directions.  There could have been imperfections with such a mechanism, but 

that would be a matter for FERC or PJM to consider.  Dr. Chen's transactions potentially helped 

identify and expose such imperfections, but his trades were undertaken with a profit motive, 

                                                 
2 �$�Q�J�H�O�����-�������/�����+�D�U�U�L�V���D�Q�G���&�����6�S�D�W�W�����������������³�(�T�X�L�W�\���7�U�D�G�L�Q�J���L�Q���W�K�H������st C�H�Q�W�X�U�\���´��Quarterly Journal of Finance 1, 1-53 
�D�Q�G�� �$�Q�J�H�O���� �-������ �/���� �+�D�U�U�L�V�� �D�Q�G�� �&���� �6�S�D�W�W���� �I�R�U�W�K�F�R�P�L�Q�J���� ������������ �³�(�T�X�L�W�\�� �7�U�D�G�L�Q�J�� �L�Q�� �W�K�H�� ����st �&�H�Q�W�X�U�\���� �$�Q�� �8�S�G�D�W�H���´��
Quarterly Journal of Finance.   
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rather than with an intention to manipulate.  The underlying imperfections in the mechanism and 

the profit opportunities created did not �K�L�Q�J�H���R�Q���'�U�����&�K�H�Q�¶�V���P�D�W�F�K�L�Q�J���R�I���V�R�P�H���W�U�D�G�H�V��per se.  The 

imperfections in the mechanism are not the responsibility of Dr. Chen or Powhatan.     

10. Indeed, in the current situation, the individual transactions stand on their own.  The 

payments to a combination of positions are linear and additive.  This is fundamental to 

understanding and describing the trading behavior in this situation.  In contrast, at the heart of the 

mechanism and payment in Amanat was a combination of transactions being used to obtain 

special payments (by falsely claiming to have met the activity threshold).  

11. There is no suggestion that Dr. Chen attempted to artificially alter the market pricing of 

the positions that he was purchasing, as in a classic manipulation.  Indeed, if prices had changed 

due to market impact, they would inherently move against the positions that Dr. Chen was 

�D�F�T�X�L�U�L�Q�J�������6�X�F�K���P�D�U�N�H�W���L�P�S�D�F�W���Z�R�X�O�G���D�F�W�X�D�O�O�\���U�H�G�X�F�H���W�K�H���S�U�R�I�L�W�D�E�L�O�L�W�\���R�I���'�U�����&�K�H�Q�¶�V���S�R�V�L�W�L�R�Q�V�²

the opposite of what would be intended in any classic manipulation.  

12. Of course, in a broad array of contexts, there are a variety of components to pricing.  

Consistent with economic theory, we would expect market participants to alter their decisions in 

response to such pricing incentives.  In most situations that would be the primary goal of PJM 

altering its pricing incentives.  Dr. Chen and Powhatan responded to the pricing incentives 

without misrepresenting their actions or attempting to manipulate the prevailing prices. 

13. In the current situation, an important feature of the pricing component was the 

distribution of MLSA credits, as that will change incentives�² whether-or-not that is desired by 

PJM or the FERC.  This simply reflects the maximizing behavior of economic agents.  In fact, in 

the situation here, PJM attempted to finesse this by initially making retroactive adjustments so 
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that market participants could not respond along the lines of traditional price/substitution effects.  

While perhaps one would not view such retroactive price �D�G�M�X�V�W�P�H�Q�W�V���D�V���D���³�P�D�Q�L�S�X�O�D�W�L�R�Q�´���E�\���W�K�H��

seller, it is certainly not the mark of transparent pricing and one could imagine that should be of 

�L�Q�W�H�U�H�V�W���W�R���U�H�J�X�O�D�W�R�U�V�������7�K�H���Q�H�H�G���E�\���S�X�U�F�K�D�V�H�U�V���R�I���W�U�D�Q�V�P�L�V�V�L�R�Q���W�R���³�U�H�Y�H�U�V�H���H�Q�J�L�Q�H�H�U�´���W�K�H���H�I�I�H�F�W�L�Y�H��

MSLA credits suggests that the pricing continued to be somewhat opaque. 

14. Theoretical models of mechanism design highlight that traditional mechanisms with 

desirable incentive features may not satisfy balanced budget conditions, so the awkwardness of 

particular ways to distribute a surplus is not surprising from a broader perspective in economic 

theory.  Indeed, one of the fundamental teachings of mechanism design theory is that decisions 

by economic actors are sensitive to their incentives and the underlying economic mechanism.  A 

simple example arises in auction models, where bidding behavior is sensitive to the rules (e.g., 

optimal bidding strategies are different in first-price seal-bid and oral progressive auctions).  It is 

very appropriate for market participants to act in a manner consistent with the trading mechanism 

in which they operate. 

15. In the context of this matter, Dr. Chen and Powhatan adjusted the extent to which they 

reserved transmission to take into account the MLSA credits.  In many contexts in financial 

markets, investors can and should respond to the full available incentives.  For example, taxable 

investors should take into account the full after-tax cash flows that they will potentially 

experience.  Mortgage investors should consider the full range of cash flows that they might earn 

including flows related to loan modifications, transaction costs, and various delivery options 

(including optionality over the exact amount of loan balance and specific pools to deliver).  

Several years ago, th�H���J�R�Y�H�U�Q�P�H�Q�W���L�W�V�H�O�I���X�Q�G�H�U�W�R�R�N���D���³�F�D�V�K���I�R�U���F�O�X�Q�N�H�U�V�´���S�U�R�J�U�D�P�����Z�K�R�V�H���H�[�S�O�L�F�L�W��

purpose was to encourage new car purchases (linking a rebate to the retirement of a sufficiently 
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old vehicle).  While many participants responded to the temporary price incentive and adjusted 

their demand for new vehicles, one would not consider the resulting adjustments in demand to 

constitute manipulation, such as an acceleration of demand to collect the rebate.  These examples 

reinforce that investors can and should take into account all relevant cash flows in making their 

investment decisions.   

16. There is a very interesting parallel in the securities space of those who trade options with 

one another to be able to claim a higher proportion of the dividends.  The reason that this 

strategy can be profitable is that not all such options are being exercised, so that occasionally the 

option holder on the short side can obtain additional benefit when not being randomly assigned 

an exercise by a clearinghouse.  While I served as Chief Economist at the SEC, this was studied 

�E�\���R�Q�H���R�I���P�\���N�H�\�� �V�W�D�I�I�� �P�H�P�E�H�U�V�����6�W�H�Z�D�U�W���0�D�\�K�H�Z�����D�O�R�Q�J���Z�L�W�K���-�L�D���+�D�R���D�Q�G���$�Y�Q�H�U���.�D�O�D�\�����³�(�[-

�G�L�Y�L�G�H�Q�G���$�U�E�L�W�U�D�J�H���L�Q���2�S�W�L�R�Q�V���0�D�U�N�H�W�V���´ 2010, Review of Financial Studies 23, 271-303).  While 

these strategies have not been barred by the SEC, they actually are more difficult to justify than 

the current context for a number of reasons, including: a) option market makers, who themselves 

have greater responsibilities than traders, are better suited than most other investors to exploit 

profits from the trade; b) there are offsetting trades of exactly identical instruments, that do not 

have any execution risk; c) the offsetting positions are solely long and short options in the same 

instruments; d) there could be ulterior motives for a market maker to perform offsetting trades in 

stock options; and e���� �L�W�� �L�V�� �O�L�N�H�O�\�� �W�K�D�W�� �L�W�¶�V��a typical retail investor, as opposed to the more 

sophisticated institutional investor, who would not generally be exercising her options prior to 

the ex-dividend date.  This further highlights why it would not be reasonable to view the 

strategies by Dr. Chen and Powhatan as manipulation.   

VI.  SUMMARY  
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 I do not regard the transactions and strategies undertaken on behalf of Powhatan as 

manipulative.  Dr. Chen and Powhatan did not attempt to hide their activities, nor did they create 

false reports related to their trades or otherwise attempt to mislead PJM or FERC.  Unlike a 

classic manipulation, they did not attempt to artificially manipulate the market pricing of their 

positions.  The MLSA credits that they received were in accordance with the FERC tariff.  Once 

notified that their response to the tariff was not viewed as appropriate, they immediately 

discontinued the strategy at issue.  The actions by Dr. Chen were consistent with the 

responsibility of an advisor acting in the best interests of his investors, as he was undertaking a 

lawful strategy in order to maximize the expected risk-adjusted performance of the assets he was 

managing. 

 The imperfections in the pricing mechanism are not the responsibility of Dr. Chen and 

Powhatan, but reflect decisions by PJM and FERC.  Typically, part of the reason that a tariff 

includes particular features is to influence behavior.  Indeed, in a variety of contexts the fine 

structure of markets can lead to various distortions as illustrated by both �³�P�D�N�H�U-�W�D�N�H�U�´�� �U�H�E�D�W�H��

pricing distortions, which I have explicitly criticized in some of my writings (see footnote 2) and 

dividend capture strategies.  Here, the fundamental structure of the payments under the tariff 

appears to have been additive (though opaque), so efforts to manage the risks and trades 

experienced by Powhatan did not add directly to the MSLA credits received.  It is very 

appropriate for traders to attempt to understand the mechanism of market pricing, even when it is 

opaque, and to reflect the full set of incentives and cash flows in making their investment 

decisions. 

 The foregoing represents my analysis as of the date of this report. 
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My name is Richard Tabors.  I am a Vice President of Charles River Associates (CRA) in 

Boston, Massachusetts.  I have spent my professional career at the interface between economics 

and engineering, primarily in the design and implementation of markets in the electric power 

sector.  Along with three colleagues while at the Massachusetts Institute of Technology (MIT), I 

co-authored Spot Pricing of Electricity, which is generally considered the basic theoretical text 

for the design of electric energy and transmission markets worldwide.  I have been a director of 

research and research laboratories and a faculty member at both Harvard University (1970 to 

1976) and MIT (1976 to 2005).  In 1989, along with two of my colleagues, I formed Tabors 

Caramanis & Associates that became a part of CRA in 2004.   

My full resume is included as Appendix B to this affidavit. 

I have been asked to provide expert opinion on the functioning of Up-To Congestion 

(UTC) trading within the energy market of PJM Interconnection, L.L.C. (PJM).  In addition, I 

have been asked to review the trading strategy of Dr. Alan Chen, trading on behalf of Powhatan 

Energy Fund LLC (Powhatan), and the impact that the Federal Energy Regulatory CommissionÕs 



Submitted in Response to Formal, Non-Public Investigation 
Under 18 C.F.R. ¤ 1b.5 

Subject to 18 C.F.R. ¤¤ 1b.9 and 1b.20 
!

! "

(FERC or Commission) decision to allocate Transmission Loss Credits (TLC) to cleared UTC 

transactions had upon that strategy.  I also review the impact of any enforcement action 

applicable to these transactions on the broader market.  Finally, I consider whether the strategy 

pursued by Dr. Chen constituted rational and legitimate economic behavior. 

This affidavit is divided into three sections.  The first section begins with a discussion of 

the nature of UTC transactions within the PJM market design and financial (virtual) participantsÕ 

involvement in UTC transactions.  It also discusses the genesis and allocation of TLCs as well as 

the relationship between the transmission reservation requirements of UTC transactions and the 

allocation of the TLCs that result from the marginal loss calculations of PJM. 

The second section of the affidavit discusses the theoretical and practical incentives 

created, and consequences incurred, by allocating TLCs to virtual traders who engaged in UTC 

transactions.  It also discusses the consequences of penalizing behavior that FERC explicitly 

recognized that it would incentivize by allocating TLCs to UTC traders but failed to prohibit. 

Finally, the affidavit will review, from the perspective of an economist who has 

participated widely in the design of electric energy markets throughout the world, the virtual 

bidding strategies executed by Dr. Chen.  I explain how Dr. Chen engaged in five types of 

trading strategies of UTCs, none of which were either designed to ensure receipt of TLC 

revenues or guaranteed only to operate at a loss but for TLC revenues.  All five strategies were 

instead designed to seek profit from price spreads while mitigating transaction costs with TLC 

revenues.  I conclude that all the strategies reflect rational and legitimate economic behavior 

given the price signals and incentives created by PJMÕs market design in place at the time the 

transactions were executed. 
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In Appendix A to this affidavit, I have included a detailed explanation of how UTC 

congestion caps work.  The fundamental characteristics of UTC transactions described in 

Appendix A are essential to understanding Dr. ChenÕs trading strategies and the incentives 

created by the allocation of TLCs to virtual UTC transactions that cleared the market. 

In preparing this affidavit, I relied upon publicly available information from the PJM web 

site, information available from Energy Velocity (data provider to CRA), information from the 

Written Submission To Commission Investigation Staff On Behalf Of Dr. Houlian Chen 

submitted in Docket No. IN10-5-000 on December 13, 2010, and interviews with, and summary 

spreadsheets provided by, Dr. Houlian (Alan) Chen. 

!"#$%&'()*( +,-."$(/"0%1'( (
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According to PJM, UTC transactions were first incorporated into the market design of the 

PJM Open Access Transmission Tariff (OATT) in order to give parties with physical delivery 

obligations, or physical wheels of power through PJM, the opportunity to hedge against 

congestion costs:  Ò[UTC] transactions were originally created as a mechanism to hedge in the 

Day-ahead Energy Market the exposure to price differentials from the source to the sink of their 

physical energy deliveries into, out of or through PJM in the Real-time Energy Market, and to 

allow market participants who want to wheel power through PJM to set the maximum dollar 

value of congestion they would be willing to pay to wheel that power.Ó1  In order to engage in a 

UTC transaction, therefore, the PJM OATT required that the (physical) trader reserve, and in 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1  PJM Initial Filing in Docket No. ER10-2280 at 2 (Aug. 18, 2010). 
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most instances2 pay, for firm or non-firm transmission service on the path between the two points 

used in the UTC transaction.3    

Transmission service must be reserved first, before the trader enters the UTC bid into 

PJMÕs Enhanced Energy Scheduling (EES) system and before day-ahead prices are known.  

After transmission service is reserved and an Open Access Same-time Information System 

(OASIS) reservation number obtained, the trader may go to the EES system before noon eastern 

time the day-ahead and enter the OASIS reservation number as well as the desired congestion 

cap.  After PJM publishes the day-ahead locational marginal prices (LMP) at 4 p.m. eastern time, 

the trader will know whether the UTC bid(s) cleared the market or not. 

The following are costs associated with a UTC transaction: 

¥ Cost of transmission service, which PJMÕs OASIS states is $0.67 per MWh for 
non-firm service.  However, by agreement with the Midwest Independent 
Transmission System Operator, Inc. (MISO), PJM did not charge for transmission 
service when power was exported from PJM to MISO.  The transmission 
reservation charge was incurred by the trader whether or not the associated bid 
cleared the market.  

¥ PJM overhead costs (e.g. market monitor funding, PJM scheduling and dispatch 
services), which averaged $0.04 per MWh. 

¥ Black start service, reactive supply and voltage control from generation services, 
which averaged $0.21 per MWh. 

In addition to the costs above, PJM also provided a small ÒPJM Scheduling, System Control and 

Dispatch Service Refund Ð Market SupportÓ (less than $0.01 per MW).    

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2  PJM did not require parties to pay for transmission service associated with transactions exporting power 
from PJM to MISO.  
3  Attachment K Ð Appendix to the PJM Open Access Transmission Tariff, Section 1.10.1(b); see also 
parallel provision in Section 1.10.1(b) of Schedule 1 of the Amended and Restated Operating Agreement of PJM.   
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Prior to September 17, 2010, the FERC-approved PJM OATT required that virtual traders 

fulfill the same transaction requirements as do physical UTC traders, that is, that they reserve, 

and commit to pay for, transmission access service from MISO to PJM in advance of setting a 

position and paying the required costs for a UTC bid.4  This was a questionable market design 

decision on the part of PJM and FERC given that virtual transactions are non-physical and are 

always closed out between the day-ahead and the real-time markets Ð no transmission is used in 

these transactions and neither reactive power nor voltage control were needed.  Thus, the vast 

majority of the costs incurred by UTC traders, including the use of the transmission system and 

the reactive power/voltage control charges, are not relevant or necessary to accomplish a virtual 

UTC transaction.  In effect, these payments subsidized the entities that actually required physical 

transmission and or reactive power / voltage control. 

( 9::&#,$%&'(;<(6-,'0=%00%&'(>&00(7-"?%$0(
 

Starting in October 2009, PJM began to allocate TLCs to UTC traders in direct relation 

to each MWh of cleared UTC transactions for which the trader paid for transmission service.5  

TLCs result from the decision of PJM, approved by FERC, to (correctly) calculate the cost of 

losses on the transmission system based on the marginal rather than the average cost.6  This 

principle provides to all participants in the market the theoretically correct locational price for 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4  PJM Interconnection, L.L.C., 132 FERC ¦ 61,244 (2010) (Order Accepting Tariff Revisions).  
5  Black Oak Energy, L.L.C. v. PJM Interconnection, L.L.C., 125 FERC ¦ 61,042 at P 12 (2008) (ÒBlack Oak 
IIÓ); order on clarif. 126 FERC ¦ 61,164 (2009) (ÒBlack Oak IIIÓ). 
6  Atl. City Elec. Co. v. PJM Interconnection, L.L.C., 115 FERC ¦ 61,132 at P 22 (2006) (ÒBilling on the basis 
of marginal costs ensures that each customer pays the proper marginal cost price for the power it is purchasing.  It 
therefore complements and reinforces PJMÕs use of LMP to price electricity.  Moreover, by changing to the 
marginal losses method, PJM would change the way that it dispatches generators by considering the effects of 
losses.  As a result . . . the total cost of meeting load would be reduced.Ó). 
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energy against which they then can make their energy purchase, sales and investment decisions.  

Charging for losses at the marginal value means that, on average, more revenues are collected 

than are needed to pay for the actual cost of losses.  There is no perfect way to allocate these 

excess revenues.  The principle, however, is that these excess revenues should be allocated to 

market participants in a manner intended to not adversely affect operating decisions, most 

specifically of generators bidding into the market.  As FERC stated, Òthe only fundamental 

principle to be applied is that the distribution should in no circumstance be based on the amount 

paid for transmission line losses, because that would distort the appropriate price signals which 

the use of marginal line loss pricing is designed to facilitate.Ó7  In the case of PJM, these excess 

revenues were allocated in the form of TLCs to those entities Ð primarily load Ð that paid for 

transmission service.  FERC ultimately determined that because UTC traders paid for a 

transmission reservation, they would also be eligible to receive a portion of the TLCs based on 

UTC transactions that cleared the market.8 

TLC allocations vary significantly on a daily basis.  Figure 1 below provides a graphic of 

daily TLC allocations per MW from May 29, 2010 through August 19, 2010.9  During this 

period, average daily per-MW TLC allocations ranged from approximately $0.70 up to $2.10.  

For the period of May 29 through August 19, 2010, the average TLC allocation was $1.25 with a 

standard deviation of $0.32.10  Moreover, because TLCs originate from over-collection of 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7  Black Oak II, 125 FERC ¦ 61,042 at P 37 (emphasis added; footnote omitted). 
8  Black Oak III, 126 FERC ¦ 61,164 at P 15. 
9  While TLC allocations also vary significantly on an hour-by-hour basis, hourly TLC allocation data is not 
publicly available. 
10  The standard deviation is a measure of the variation of the data about the mean.  One standard deviation on 
either side of the mean is an indication that 34.1% of the values lie above and 34.1% lie below this value.  As can be 
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transmission line losses that are based on marginal line loss rather than average line loss, the 

amount of the hourly over-collection Ð and thus the amount of the TLC allocation Ð was 

unknown to traders until after the deadline for placing UTC bids had passed.  Thus, a trader, 

including Dr. Chen, cannot know in advance whether the TLC allocation would be less than, 

equal to, or greater than the costs associated with placing an individual UTC bid. 

!"#$%&'('

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
seen from the standard deviation in the allocation of TLCs, there was significant variation during the period 
reported. 
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The decision to allocate TLCs to virtual UTC traders created a market signal. To the 

trader, payments for transmission and other costs are fixed, per MWh per trade.  Receiving a 

credit from transmission losses Ð independent of the size of that credit Ð reduces the fixed cost 

per MWh per trade, thus making it possible for a trader to place more trades at the same cost to 

the trader Ð increasing the volume of trades undertaken.  In short, transactional costs are reduced.  

At the same time, reducing this transactional friction allows UTC traders to identify additional 

trading strategies where volumetric increase could provide a higher payoff from low probability 

events.  Because transactional friction is reduced, it is economically rational to pursue such low 

probability, but high payoff, events more aggressively. 

Prior to the advent of TLC allocations to UTC virtual traders, the financial benefits of 

trading UTCs stemmed from being able to predict the relationship between the day-ahead market 

prices and the real-time market prices on the two sides of the PJM interface with an adjoining 

ISO, such as MISO.  With the original transaction price structure ($0.67 per MW per hour for 

transmission plus an additional $0.25 per MWh for voltage control, scheduling and black start) 

there were only a finite number of UTC positions that a trader could afford to take on a regular 

basis.  Allocation of TLCs fundamentally changed the cost of putting on UTC bids.  Where 

previously the cost of a transaction was $0.92 per MWh, the cost (netting out the benefit of the 

TLC) now ranges from $0.22 per transaction to a point at which the trader is being paid $1.18 
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per MWh for each trade.  When the cost of transactions were dramatically reduced, as occurred 

with the advent of receipt of TLC allocations, virtual traders gained the ability to change their 

strategies to increase their trading positions in terms of the number of positions taken, the 

volume of individual positions or the types of trades, or any combination thereof.  

There are undoubtedly multiple ways in which traders could modify their likelihood of 

profit in the market given this change in the cost of transactions and associated risk profile.  With 

allocation of TLCs, it now became possible to focus attention on strategies whereby volume (in 

both number of trading positions and the size of the positions) became far less expensive.   

Given that individual trading positions could be put on at a very small cost or even a 

credit (after all of the allocations and costs had been netted), it became possible to consider 

putting on large trading volumes that were conditional upon the magnitude of the day-ahead 

price spread.  The UTC product allowed for precisely this strategy when the cost of the 

transaction was minimized (or turned into a credit) due to the TLC allocation.  In other words, 

the TLC allocation allowed UTC traders to make large volume trades even when the trader 

believed that the TLC allocation would be less than the fixed cost of the trades, i.e., lose a little 

bit of money because the potential return exceeded the costs of the trades.  By placing UTC bids 

in both directions between two points with the same positive cap, the trader could guarantee that 

one bid will fail to clear the market while the other bid clears in the unlikely event that 

congestion exceeds the set cap.  The goal of the strategy was to Òhit the home runÓ on the spread:  

not to make a small amount of money on every position but rather to make a significant amount 

of money when the pre-specified condition occurred.  The pre-specified condition would occur 

when transmission congestion in the day-ahead market exceeded the cap set by the trader.  This 
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might have been a cap at $50/MW, the maximum that was allowed by PJM rules, or a cap at half 

this amount ($25/MW).  With transaction costs reduced or even eliminated, the trader could put 

on larger volumes more often in the hope of Òhitting the home run.Ó 

Why could one Òhit the home run?Ó  The answer is that with the net reduction/elimination 

of the transaction costs, it was possible to put on UTC positions that would essentially cancel 

each other out unless the condition was met.  Placing a UTC bid into PJM with a cap of 

$25/MWh and simultaneously placing a UTC bid out of PJM at the same positive cap would cost 

little (or provide a small net return) if the cost of congestion in the day-ahead was less than 

$25/MWh.11  As soon as the cost of congestion exceeded $25/MWh, the into PJM position 

would fail (and there would be no TLC allocation), but the into MISO position would clear 

because it also has a positive cap.12  Under these circumstances, the trader would hold a counter 

flow spread position in the day-ahead market and would then profit, or not, in real-time as a 

function of whether the real-time price for congestion into MISO from PJM was higher or lower 

than the position the trader holds Ð the traditional spread transaction.  The TLC allocation 

minimizes the cost to the trader of waiting for the high day-ahead congestion event (and thus the 

spread position) to occur. 

This transaction differs from the original one-way spread transaction in that the trader 

now knows that the spread will only be operational (profit or loss) under the condition that the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11  It is important to note that there is no specific reason in this strategy or this example that individual 
transactions need to be paired, even imperfectly.  Busses close to the border with MISO will tend to co-vary and 
certainly do so within the range of the cap that any trader is likely to put on.  Taking it one step further, if one were 
to consider putting an identical position in place randomly from every PJM bus to MISO, and the reverse position 
randomly from MISO to every PJM bus, the result would be numerically perfect pairing even though the individual 
busses and their values would be significantly different. 
12  See Appendix A for additional explanation of why one bid always clears where two bids are entered with 
positive caps, one in each direction between two nodes. 
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congestion is greater than the cap that the trader has chosen Ð in this instance $25.  The trader 

requires two additional pieces of analytic information before initiating this strategy.  The first is 

the probability that at any given cap, one of the UTC positions will fail (MISO to PJM or PJM to 

MISO).  The second is the probability that if a position fails (say the cap is exceeded from MISO 

to PJM in the day-ahead market), that the congestion in the real-time market will be less than it 

was in the day-ahead market.  Both probabilities are calculable. 

The trading strategy is more easily described than it is implemented.  The reason is that 

while the probabilities are calculable, the case in which the UTC bid will fail has an extremely 

low probability of occurring and results from an event that is not predictable as to when and 

where it will occur (e.g., loss of a transmission line due to a lightening strike).  The only way to 

improve the probability that the trader has UTC bids in place at the time the event occurs is to 

hold positions for every hour.  Moreover, if you set the cap at $50, the probability of the bid 

failing is lower than if you set it at $25, and the probability is non-linear between the two.  The 

critical consideration in deciding to lower caps is whether congestion will reduce in the desired 

direction between the day-ahead and real-time or instead will increase, in which case the trader 

will end up losing money.  This point is captured in the analysis of what occurs when there is a 

congestion spread in the day-ahead greater than the cap value.  The critical issue is whether 

experience (and analysis) has shown that where day-ahead spreads are large, the real-time spread 

tends to be less.  The theory of market operations says that market transactions (without an 

external physical event) will work to reduce the cost of congestion between the two market 

periods. 
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The Òhome runÓ strategy described above is precisely that:  a strategy to profit from rare 

but very profitable events, much as the slugger may swing for the wall on every pitch, seeking 

the home run, but strike out nine times out of ten (or worse).  To consider implementation of 

such a strategy requires that the trader be capable of solid statistical analysis and be experienced 

in the market.  The risk of never hitting the Òhome runÓ is extremely high.  Only under the 

condition in which the cost of setting the UTC positions is very low can one consider such a 

strategy and thereby wait for the fast ball in the center of the plate (in this case, put on UTC 

trades in each hour awaiting the rare conditions in which congestion exceeds the cap specified by 

the trader in the UTC bid).  Such a strategy is rational economic behavior where transactional 

costs are low to non-existent. 

As is clear, the Òhome runÓ strategy does not require a TLC; it requires low transactional 

friction.  Were there no costs associated with putting on a virtual UTC transaction, there would 

be more transactions of many types and along many strategies that would take advantage of the 

volume of positions as opposed to precision on each individual transaction.  The strategy 

described above is one that structures risk around the condition that exists when and if a 

directional UTC bid fails.  As such, the strategy accepts the risk that the event will never occur 

and simultaneously the risk that when and if it occurs, the real-time market will not converge 

relative to the day-ahead market.  Those risks both become acceptable because the pay-out Ð the 

Òhome runÓ Ð is more than sufficient to cover the transactional costs, the opportunity cost 

associated with funds tied up in the transactions, and the administrative and time costs of the 

traders involved.   
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In summary, from the perspective of the UTC trader, the allocation of the TLC provides 

an incentive to the UTC trader to increase the volume of trades.  The only certainty of the TLC is 

that it will be a positive number.  Because it is a positive number related to transmission 

reservations, it is related to the number of MWs of UTC transactions cleared each hour rather 

than in any way to the profit or loss from each individual UTC transaction.  As a result, the 

market impact of TLCs on the UTC trader manifests as a direct reduction in the cost of the UTC 

transaction.  This reduction in transactional friction is precisely the effect that occurred with the 

advent of the allocation of TLC monies to traders bidding UTCs.  Reduced transactional friction 

provides an incentive for traders to identify and implement trading strategies whereby they can 

benefit from greater numbers of trades Ð where there is a potentially large (or very large) benefit 

possible from a low probability event.   

Traders in all markets are financially rewarded for identifying precisely such strategies.  

These strategies, as in this case, are within the rules of the market and are, as in this case, neutral 

or positive with respect to the operation of the market itself.   

)$(K&G:?(J,-=(6A"(+,-."$ ()<(6-,?"-0(9-"(9$(L%0.(<&-(/%01&-1"="'$(9'?(
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In 2008, FERC denied the complaint of several virtual traders, or arbitrageurs, who 

sought to either be relieved of the obligation to pay marginal line losses in locational energy 
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prices or be allocated a portion of the TLCs.13  In rejecting a TLC allocation for virtual traders, 

FERC stated: 

Paying excess loss charges to arbitrageurs also is 
inconsistent with the concept of arbitrage itself.  
The benefits of arbitrage are supposed to result from 
trading acumen in being able to spot divergences 
between markets.  As stated above, arbitrageurs 
create their own load by the volume of their trades.  
If arbitrageurs can profit from the volume of their 
trades, they are not reacting only to perceived 
price differentials in LMP or congestion, and may 
make trades that would not be profitable based 
solely on price differentials alone.14 

Thus, FERC fully anticipated that allocating TLC revenues to virtual traders would create an 

incentive for traders to profit by Òtrades that would not be profitable based solely on price 

differentials aloneÓ Ð that is, transactions that would not be economic but for the TLC allocation.  

Nevertheless, FERC granted rehearing and held that traders that paid for transmission and 

engaged in cleared UTC transactions must receive a TLC allocation, since they too contributed 

to the fixed costs of the transmission grid.15  In that rehearing order, FERC again acknowledged 

that permitting virtual traders to receive TLC payments could create Òan incentive for 

arbitrageurs to engage in purchase decisions, not because of price divergence, but simply to 

increase marginal line loss paymentsÓ16 but did not prohibit such trading.   

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13  Black Oak Energy, LLC v. PJM Interconnection, L.L.C., 122 FERC ¦ 61,208 (2008) (ÒBlack Oak IÓ). 
14  Id. at P 51 (emphasis added). 
15  Black Oak II, 125 FERC ¦ 61,042 at P 49. 
16  Id. at P 43.  
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As explained above, trading strategies developed in response to reduced transactional 

friction due to the TLC allocation constitute rational economic behavior.  In addition, having 

predicted that allocating TLCs to virtual traders would result in volume-based transactions that 

would be uneconomic but for the TLCs, and then authorizing the TLC allocation to virtual 

traders anyway, FERC treatment of such transactions as market manipulation now would harm 

the energy market.  Electric energy markets are no different from markets of other commodities, 

though in the past they may have tended to be more heavily regulated.  Traders enter markets 

knowing the regulatory rules and working their strategies within those rules.  It is often stated 

that the ability to estimate and operate within a structure of financial risk (hedging) is the critical 

characteristic that differentiates successful from unsuccessful traders and trading entities.  A 

second risk that may be equally critical is that of regulatory risk.  The role that traders can play in 

all markets is improving liquidity and price transparency.  They count on regulatory stability in 

making decisions.  Living by the regulatory rules assures the trader that if there are legitimate 

profits to be made through wise transactions, those profits will be kept.  In an environment of 

regulatory uncertainty Ð one in which the rules are in flux or the interpretation of those rules 

changes Ð the trader becomes wary of the market and perceives what can be called Òincreased 

transactional friction.Ó  This represents a price (monetized or not) that the trader perceives must 

be paid to stay in the market.  In behavioral terms, it may be a rule change that prevents a 

structured transaction from being profitable.  In more concrete financial terms, it may be a total 

change in direction on the part of the regulatory body by which, ex post, a set of transactions that 

were within the rules are now transactions subject to clawback of revenues and penalties.  When 

market participants and traders perceive a regulatory environment with significant transactional 
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friction, the number of trades is reduced with a consequent loss of both liquidity and price 

transparency.  Markets without liquidity and price transparency are no longer functional and 

often cease to be traded.  While there may never be complete regulatory certainty, there needs to 

be regulatory consistency if there is to be a well-functioning market.  
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UTC trading grew, as was discussed earlier, as a hedging mechanism for physical traders 

who needed to cap their risk incurred to move energy between markets such as PJM and MISO.  

These trades were physical in nature in that the participants purchased (bilaterally) a quantity of 

energy in MISO for sale (often bilaterally) in PJM.  Their uncertainty was in the cost of the 

congestion since they had to reserve the transmission ahead, but would not know the cost of 

congestion until after the transaction was in place.  The UTC structure provided the answer: the 

ability to complete the transaction up-to a congestion price of $X.  PJM put a ceiling on the price 

at $50, but this is largely irrelevant since the physical trader would know the maximum value of 

congestion that the transaction could carry. 

The UTC product provided a logical trading product for a virtual trader.  Virtual traders 

used the UTC product with the same rules as existed for the physical trader, namely that they 

reserve Ð and pay for Ð transmission.  This represented a significant cost for the UTC virtual 

transactions and undoubtedly affected the number of such positions put on.  That said, however, 

virtual transactions are precisely that:  virtual.  No energy was transmitted in virtual trades; there 

was no need for reserved transmission, voltage support or black start support.  Logic would 
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dictate that virtual trades should carry no physical requirements since they would be cleared in, 

or before, real-time.   

The legacy remained, however, and virtual UTC trades continued to require transmission 

reservations.  Given that these transactions paid for transmission, the argument made in the Black 

Oak cases was that traders such as Black Oak should receive a portion of the TLC allocation 

given that those traders through their payment of transmission charges paid their share of the 

transmission fixed charges.  In Black Oak I, FERC rejected the argument.  In Black Oak II, 

FERC reversed itself, finding that virtual UTC trades should receive part of the TLC allocation. 

From the perspective of logic and good market design, where charges are intended to 

cover real costs, the case of the TLC allocation to virtual UTC traders is one of Òcan two wrongs 

make a right?Ó  If it was illogical for TLC traders to be paying transmission reservation charges, 

did allocating part of the TLC to those same players correct for the earlier error?  Given that the 

FERC has now reversed itself a second time by accepting in 2010 PJMÕs proposal to eliminate 

the requirement that UTC trades reserve transmission service (and thus eliminating TLC 

allocations to UTC transactions), the answer is certainly no. 

The market was not well-functioning in 2008 when virtual UTC traders were required to 

pay to reserve transmission.  It was not well-functioning in 2009 when virtual traders were 

allocated a part of the TLC.  The logic of the changes to PJMÕs tariff adopted in 2010 is that, 

from a market design perspective, UTC traders are paying for what they use and not paying for 

what they do not use.  In the period between 2009 and 2010 when the rules changed, UTC 

traders may have been trading in a market that was not well-functioning, but they were playing 

by the rules of that market. 
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As discussed above and in Appendix A, in questions of allocation, there is never a 

singular right answer. The general objective, and that of the Commission, in allocating TLCs was 

that Òthe only fundamental principle to be applied is that the distribution should in no 

circumstance be based on the amount paid for transmission line losses, because that would 

distort the appropriate [economically correct] price signals which the use of marginal line loss 

pricing is designed to facilitate.Ó17  UTC traders received a TLC allocation based on the MWh of 

cleared UTC transactions associated with transmission reservations that they paid for.   

The TLC allocation is not a market.  It is an allocation of excess revenues.  The decision 

as to how to allocate these revenues fulfilled the objective of FERC in that the TLCs were 

allocated to those entities that paid for transmission fixed costs and were not allocated to entities 

in a manner that could affect LMP prices.  As FERC indicated, no other party has a claim to the 

TLCs allocated to Powhatan because Powhatan paid a portion of the fixed cost of the 

transmission grid, and the Òfundamental principleÓ underlying the allocation dictates that Òno 

party within PJM is entitled to receive any particular amountsÓ through the TLC allocation. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17  Black Oak II, 125 FERC ¦ 61,042 at P 37 (emphasis added; footnote omitted). 
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I have reviewed records recently provided by Dr. Chen regarding his UTC transactions 

on behalf of Powhatan during the May through August 2010 period.  There were five (5) 

categories of transactions:   

(1) Directional UTC transactions between an interface node and one node 
within PJM (e.g. MISO to Greenland, Mt. Storm to MISO); 

(2) Transactions in opposite directions between the same two nodes at the 
same MWh volume and bid at a +$50/MWh congestion cap in both 
directions (e.g. 10 MW from MISO to Mt. Storm bid at the +$50/MWh 
maximum cap and 10 MW from Mt. Storm to MISO bid at the +$50/MWh 
maximum cap); 

(3) Transactions in opposite directions between the same two nodes at the 
same MWh volume, but bid at a congestion cap of less than the 
+$50/MWh maximum cap (e.g. 10 MW from MISO to Mt. Storm bid at a 
+$25/MWh cap and 10 MW from Mt. Storm to MISO bid at a +$25/MWh 
cap); 

(4) Transactions in opposite directions between the same two nodes at 
different MWh volumes, but bid at the +$50/MWh maximum cap in both 
directions (e.g. 10 MW from MISO to Mt. Storm bid at the +$50/MWh 
maximum cap and 5 MW from Mt. Storm to MISO bid at the +$50/MWh 
maximum cap); and 

(5) Transactions in opposite directions between the same two nodes at 
different MWh volumes and bid at a congestion cap of less than the 
maximum +$50/MWh cap in both directions (e.g. 10 MW from MISO to 
Mt. Storm bid at a +$25/MWh cap and 5 MW from Mt. Storm to MISO 
bid at a +$25/MWh cap). 
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Dr. Chen stated that two-thirds of PowhatanÕs UTC transactions were bid with a 

congestion cap of less than the +$50/MWh maximum cap.  This fact is critical to understanding 

the trading strategy and the risk profile that Dr. Chen employed during this period. 

It is obvious that had Dr. ChenÕs objective been solely to Òharvest the TLC,Ó he would 

have behaved significantly differently from the actual behavior the trading records show.  To 

implement a ÒharvestingÓ strategy, the objective would have been to always set the bids at equal 

volumes and to have always set the cap at the PJM maximum of $50/MWh.  This would have 

reduced the probability that a net spread position in either direction would occur, though as 

explained above, setting the cap at $50/MWh could never eliminate the possibility of a net 

directional spread occurring should congestion exceed $50/MWh and only one bid clear. 

As indicated by the categorization of the five trading types listed above, Dr. Chen was 

not trading for the TLC revenues but was instead using the TLC revenues, netted against the 

transaction costs, to be able to more frequently (and in greater volume) undertake a strategy of 

Òswinging for the wall with every pitch.Ó  In section 2 of this affidavit, I discussed in detail the 

Òhome runÓ strategy that was based on knowledge and analysis, logical, legitimate and, most 

clearly, profit seeking.  While one might argue that there were positive revenues attributable to 

simply placing the trades based on the net of cost against TLCs, the real profits to be had were 

from the low probability event, the Òhome run,Ó that Dr. Chen was seeking. 

Type one above represents the standard spread transaction undertaken by UTC traders.  

Transactional risk was hedged primarily by trader knowledge of the market.  The other four of 

the five transaction types listed above, and identifiable in Dr. ChenÕs trading records, sought a 

profit well beyond that achievable by ÒharvestingÓ the net of the uncertain TLC allocations and 
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the transaction costs, and carried a very different risk profile.  Underlying these four transaction 

types was the opportunity to capture the large pay-out event.  Two of the four transaction types 

exhibited the pure Òhome runÓ strategy but with a very significant difference and risk profile.  In 

type two above, the probability of losing a UTC position was as low as possible given that the 

cap was set at the PJM maximum of $50/MWh.  Type three above is quite different.  In this type 

of transaction in which the cap is less than $50/MWh (and it varied as low as $25/MWh), the 

trader is both ÒlearningÓ the behavior of the risk associated with a different cap and looking for a 

broader spread to the opportunity to Òhit the home run.Ó  While a bid with a cap of $25/MWh 

will have a greater probability of being rejected, the reciprocal bid with a $25/MWh cap that 

always clears in the opposite direction will also have a greater probability of losing money if and 

when there is divergence, rather than convergence, between the day-ahead and real-time markets.  

At the same time, however, it should be obvious that setting the cap at, say $25/MWh, will also 

allow for the Òhome runÓ at $49 or $200.  

The final two types of transactions above are hybrids.  In both cases, the trades are a mix 

of traditional spread trading (the asymmetric volume) and the Òhome runÓ bidding (the paired 

volume).   

The five transaction types are focused on different characteristics within trading UTCs in 

the overall PJM energy market.  Each has a very different risk reward profile.  This difference in 

the profiles of the individual categories, when blended hourly, daily or monthly, allowed the 

trader to develop a portfolio risk profile that could vary as knowledge and experience were 

gained.  What made this process work and allowed Dr. Chen to trade in larger absolute volumes 
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with clearly different strategies was the fact that the transactional friction Ð the cost of the 

individual trades Ð was vastly reduced with the allocation of TLCs to virtual UTC traders. 
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Underlying the questions and challenges to the bidding strategies that have been 

discussed in this affidavit is the question of harm to the PJM energy market.  Harm could occur 

in one of several manners, but certainly the most significant is that the actions of the trader 

affected the structure of trading that took place in the market, or that the actual trades themselves 

were manipulative, causing others players in the market to behave in a manner that did not 

respect the basic economic structure of the market itself.  In the case of Dr. ChenÕs transactions, 

responding to the fact that the transactional friction of engaging in UTC trades was lessened or 

removed by the allocation of TLCs to cleared UTC trades did not cause harm to the market.  The 

actions of those who responded to the change in transaction costs did nothing to affect the 

structure of the market other than to increase the volume of virtual trades.  These traders also had 

no impact on other traders trading UTCs or trading in other elements of the PJM energy market.  

At a minimum, this increase in volume had no impact of any kind; to the positive, it might have 

provided additional price transparency. 

The second question concerning possible harm is whether, in the process of undertaking 

these transactions, the trader made unwarranted profits by flagrantly violating the rules of the 

market.  Certainly this was not the case here, because all of Dr. ChenÕs trades were totally 

transparent through the PJM system. 
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The conclusion that must be reached from an analysis of the UTC transactions 

undertaken after introduction of the TLC allocation to cleared virtual UTC transactions is that 

Dr. ChenÕs response was predictable and logical under economic theory.  If we believe in 

economic man (and woman), economic incentives affect economic behavior.   

In the instance of the UTC trades, there was no market manipulation, only response to 

economic signals.  Dr. Chen responded logically and economically correctly to an environment 

in which the transaction costs Ð the transactional friction Ð of putting on UTC transactions had 

been dramatically reduced, and in which there were known and demonstrable low probability, 

unpredictable but high pay off outcomes Ð the Òhome runsÓ Ð that could be targeted with high 

volumes of bids across many hours.   

In addition, and critically, there was no harm to the market caused by Dr. ChenÕs 

transactions.  At worst, the impact was neutral to the functioning of the energy market in PJM.  

At best, it was positive through increased liquidity at the PJM boundaries and through increased 

price discovery. 
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Up-To Congestion (UTC) transactions are bids submitted into the PJM day-ahead energy 

market between two nodes.  The UTC bids include a cap on the maximum amount of day-ahead 

congestion that the bidder is willing to pay in terms of the difference in the nodal energy price in 

the day-ahead market.  Congestion occurs when there is insufficient transmission capacity 

available from Point A to Point B to accept all desired transactions from Point A to Point B.  

Congestion is calculated as the day-ahead sink node (Point B) LMP minus the day-ahead source 

node (Point A) LMP.  Importantly, congestion is always one-directional; that is, if a path 

between two nodes is congested (i.e. day-ahead sink LMP minus day-ahead source LMP is a 

positive number) in one direction from Point A to Point B, then the path will be uncongested 

(day-ahead sink LMP minus day-ahead source LMP is a negative number) in the opposite 

direction from Point B to Point A.   

UTC transactions must always make use of at least one external interface node, and PJM 

maintains a list of source/sink combinations that are available for UTC transactions.18  PJMÕs 

market rules stipulate that the cap on day-ahead congestion in a UTC transaction may not be 

greater than +$50 per MWh nor less than -$50 per MWh.19  The original design of the UTC bid 

structure allowed physical suppliers of energy into (or out of) PJM to place a ceiling on the 

directional amount of day-ahead congestion they were willing to pay.  Similar to other elements 

of the PJM energy markets, the UTC bid process spawned an active ÒvirtualÓ bid process.   

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18  PJM Manual 11 at ¤ 2.3.4. 
19  PJM Manual 11 at ¤ 2.3.4. 
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As an example of a UTC transaction, assume that the UTC transaction is to involve two 

nodes: the MISO interface node as the source and Mt. Storm node within PJM as the sink.  

Assume also that the trader bids a cap of +$50/MWh.  At 4PM of the day ahead, PJM announces 

a day-ahead LMP for MISO of $20 and a day-ahead LMP for Mt. Storm of $50.  For this UTC 

transaction, the day-ahead congestion is calculated as $50-$20 = $30 (day-ahead sink LMP less 

day-ahead source LMP).  Because $30 is less than the traderÕs $50/MWh cap, the UTC 

transaction clears the day-ahead market.  If instead the trader had bid a +$25/MWh cap, the 

transaction would fail to clear because the $30 congestion is greater than the +$25/MWh cap.  

This concept can be expressed graphically as follows: 

 

 

 

 

 

Now assume that the trader instead bids in the other direction, with Mt. Storm as the 

source node and MISO as the sink node.  The trader bids at the +$50 per MWh cap.  As above, 

the day-ahead LMP at MISO is $20 and the day-ahead LMP at Mt. Storm is $50.  The traderÕs 

day-ahead congestion cost (day-ahead sink LMP less day-ahead source LMP) is now negative 

$30.  The bid clears the market because -$30 is less than +$50.  Importantly, even if the trader 

lowers the bid cap to +$25/MWh, as in the prior example, the transaction still clears because -

$30 is less than +$25.  In fact, the trader would have had to bid a cap of at least negative 

$31/MWh before the transaction would fail to clear in this example. 
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Thus, a UTC transaction from Node A to Node B is never the equivalent of a UTC 

transaction from Node B to Node A.  The likelihood of clearing the market is different for each 

transaction because congestion in one direction is a positive number, while the lack of 

congestion in the other direction is always represented by the reciprocal negative number.  Thus, 

bidding the same cap for transactions in opposite directions guarantees that one of the bids will 

always clear. 

 

/012!3!/45678!
98:;<0=8!>41:8?<041!

/012!@!/45678
A4?0<0=8!>41:8?<041!

/012!E/45678!F!)
G864!>41:8?<041!

9:;'!=:*?

H(#)!;7<5;I!
741:8?<041!

9:;'+*<=>?'

H(#+!7;D!



!

!

 

944"'?%R(D@((L"0G="(



   
 

 

 

 

RICHARD D. TABORS 
Vice President 

Ph.D. Geography and Economics, 
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Richard D. Tabors, Vice President, is an economist and scientist with 35 years of domestic and 
international experience in energy markets, planning and pricing.  He is a member of the group at 
MIT that developed the theory of spot pricing upon which locational marginal pricing (LMP) of 
electricity and transmission rights markets (such as FTRs) are based.  Prior to joining Charles River 
Associates, Dr. Tabors was a president and founder of Tabors Caramanis & Associates.  Dr. 
Tabors is working on the restructuring of the U.S. and international electric supply industry, where 
he provides expert testimony and works with clients on restructuring efforts at the state, provincial, 
regional, and federal levels in the United States and Canada, as well as in the United Kingdom.  He 
has spent 30 years on the faculty and research staff of MIT where until 2006 he a senior lecturer in 
technology and policy and Assistant Director of the Laboratory for Electromagnetic and Electronic 
Systems (MITÕs Power Systems group)  He is also a visiting professor of electrical engineering at 
the University of Strathclyde, Glasgow, Scotland. 

EXPERIENCE  

2004ÐPresent Vice President, Charles River Associates 

2004-2007  Co-Head, Energy & Environment Practice, Charles River Associates 

2004ÐPresent Visiting Professor of Electrical Engineering, University of Strathclyde,  
Glasgow, Scotland 

1986Ð2006 Senior Lecturer, Technology and Policy Program, Massachusetts Institute of 
Technology (MIT) 

1988Ð2004 Founder and Principal, Tabors Caramanis & Associates, Inc. 

1989Ð1998 Lecturer, Department of Electrical Engineering and Computer Science, MIT 

¥ ÒIntroduction to Power Systems Operations and Planning.Ó 

1992Ð1998 Senior Research Engineer, Laboratory for Electromagnetic and Electronic Systems, 
MIT 
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1985Ð1998 Assistant Director, Laboratory for Electromagnetic and Electronic Systems, MIT 

¥ Responsible for laboratory administration and research in power systems 
economics and planning, research on power systems monitoring and control, 
principal investigator on research program in performance based monitoring 
and control. 

1990Ð1993 Principal Research Associate, MIT 

¥ Co-Faculty ÒPlanning for Water and SewerageÓ and ÒDealing with the Complete 
System,Ó MIT Summer Session. 

1984Ð1989 Co-Faculty ÒPower Systems Planning & Operation: Methodologies for Dealing with 
an Uncertain FutureÓ, MIT Summer Session. 

1978-1988 Lecturer, Department of Urban Studies and Planning, MIT 

1973-1988 Principal, Meta Systems  

¥ Head, utilities group in power systems planning, pricing and systems analysis 

1985Ð1987 Faculty, Course 11.944, Department of Urban Studies and Planning (co-taught as 
KSG S115 with P. Rogers) ÒEnergy Sector Planning in Developing Countries.Ó 

1971Ð1976 Research Associate and Member, Center for Population Studies,  
Harvard University 

¥ Research on resource and environmental planning in developing nations of 
South Asia and Africa. 

1978Ð1984 Program Manager, Utility Systems, MIT Energy Laboratory 

¥ Economic and systems research and development in electric and gas utility 
systems; including the integration of new generation systems (photovoltaics) 
into the grid. 

1979-1983 Project Manager and Principal Investigator, Electric Generation Expansion Analysis 
System (EGEAS) Project, under contract to EPRI, MIT Energy Laboratory. 

1977-1982 Project Manager and Principal Investigator, Photovoltaics Project, under contract to 
U. S. Department of Energy, MIT Energy Lab. 

1976-1977 Economist, Photovoltaics Project, MIT Energy Laboratory and Lincoln Laboratory. 

1976-1977 Energy Economist, New England Energy Management Information Systems 
(NEEMIS), Energy Laboratory, MIT. 
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1974-1976 Assistant Professor of City and Regional Planning, Harvard University. 

1973-1976 Research Fellow, Environmental Systems Program, Division of Engineering and 
Applied Physics, Harvard University. 

1971–1977 Co-Faculty, with Professor R. Revelle, Natural Science 118, & 119, Human 
Population and Natural Resources, and Population & Environment and in Urban 
Setting, Harvard University. 

1973-1974 Lecturer on City and Regional Planning, Graduate School of Design, Harvard 
University. 

1971 Resident Representative, Harvard University, East Pakistan (Bangladesh) Land, 
Water and Power System Study, Dacca, East Pakistan. 

1970 Graduate Administrative and Teaching Assistant to A. K. Campbell, Dean, Maxwell 
Graduate School of Citizenship and Public Affairs, Syracuse University. 

1969Ð1970 Syracuse University Intern, Economic Division, USAID Pakistan. 

¥ Informal advisor on Regional Economic Planning to the Urban Development 
Directorate, Planning Department, Government of East Pakistan (Bangladesh). 

CONSULTING EXPERIENCE 

¥ Provided expert testimony and case strategy support to international energy supplier in area of 
market operations and market manipulation before the US 9th Circuit in California (2008 Ð 
Present) 

¥ Provided expert testimony to major international independent power producer in arbitration on 
cost responsibility for station power (2009 Ð Present) 

¥ In cooperation with Merrill Energy, provide expert advice on implementation of legislation to 
recover capital cost of transmission investment in Peru. 

¥ Direct and provide consulting advice to the Federal Electricity & Water Authority in the United 
Arab Emirates on corporate reorganization. (2007-Present) 

¥ Provide expert testimony to major US independent power producer in arbitration with steam 
host. (2007 Ð 2009) 

¥ Direct and provide expert services and consulting advice to Electricite du Liban on revenue 
recovery through development of AMI systems. (2006 Ð Present) 

¥ Direct and provide consulting services to Electricite du Liban on restructuring of distribution 
services.  (2006 Ð Present) 
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¥ Provide expert testimony in multiple contract disputes between bankrupt Independent Power 
Producer and power marketer.  (2004 Ð 2006) 

¥ Provide expert analytic assistance to Private Equity Fund on purchase of generation assets 
within the United States (2006- 2007). 

¥ Member, Board of Directors, NeuCo Corporation. 

¥ Direct and provide consulting services to Abu Dhabi Water and Electricity Authority on 
distribution system performance. (2003Ð2005) 

¥ Direct and provide expert testimony on the development of the MidWest Independent System 
Operator. (2002ÐPresent) 

¥ Direct and provide expert testimony on long-term contract market in California. (2002ÐPresent) 

¥ Direct and provide expert testimony in purchase, contracting and regulatory approval of 
Midwestern transmission system. (2002Ð2003) 

¥ Direct and provide expert testimony in 9-billion dollar California Electric refund case (2001Ð
Present) 

¥ Direct and provide expert testimony and consulting to major U.S. market and generator in the 
redesign of the California electricity market. (2002ÐPresent) 

¥ Member of the Blue Ribbon Task Force on design of electricity auctions of the California Power 
Exchange with Alfred Kahn, Peter Cramton and Robert Porter. (2000Ð2001) 

¥ Member, Board of Directors of Dynamic Knowledge Corporation, Glasgow, Scotland. (2001Ð
Present) 

¥ Consultant to more than 20 power development companies for evaluation of locational value of 
new generation and transmission. (1999ÐPresent) 

¥ Consultant to and member of Technology Advisory Board, Excelergy Corporation, 
development of utility billing and system auction software. (1999ÐPresent) 

¥ Consultant to a Midwest utility for development of transmission congestion pricing structure. 
(1999Ð2001) 

¥ Consultant to transmission asset development team of major U.S. corporation. (1999Ð2000) 

¥ Consultant to and member of advisory board of Altra Energy Systems, electronic trading 
software and platform development company for electronic trading of electricity. (1998Ð2001) 

¥ Consultant to major U.S. paper manufacturer for federal regulatory change required to 
interconnect a new co-generation facility. (1998Ð2000) 
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¥ Consultant to major Midwest utility in the development of an independent transmission 
company and the required tariffs. (1998Ð2002) 

¥ Consultant with Enron Capital and Trade Resources on U.S. electricity restructuring with 
specific assignments in California, New York, Massachusetts and New England.  Includes 
testimony in California ÒBlue BookÓ en banc hearings and participation in California Competitive 
Power Market Working Group. (1994Ð2001) 

¥ Consultant to the Office of the Attorney General, Commonwealth of Massachusetts for Electric 
Utility Industry Restructuring. (1995Ð1998)   

¥ Consultant with Sithe Energy on electricity pricing and electric industry restructuring. (1995Ð
1998)   

¥ Consultant with Independent Power Producers of New York (IPPNY) on restructuring of 
electric sector in New York. (1995Ð1998) 

¥ Consultant to the Department of the Attorney General, State of Rhode Island and Providence 
Plantation for electric utility industry restructuring. (1996Ð1997) 

¥ Consultant to the New England Competitive Power Coalition providing support for development 
of a blueprint for restructuring the New England Power Pool. (1995Ð1997)   

¥ Consultant to ABB/Systems Control on transmission pricing and power systems operations. 
(1994Ð1997) 

¥ Consultant to a major western utility for the development of transmission pricing strategies. 
(1994Ð1996) 

¥ Development of real-time pricing strategies and rates for Oglethorpe Power Company, Atlanta, 
GA. (1995Ð1996)   

¥ Consultant on the background to electric industry restructuring to Central Vermont Public 
Service. (1995) 

¥ Development of real-time pricing rate response experiments for NYSERDA, EPRI and 
ESSERCo in ConEd and NYSEG service territories: Response to real-time pricing. (1989Ð
1994) 

¥ Development of marginal, cost-based, transmission system pricing system for the National 
Grid Company (NGC) of the United Kingdom. (1991Ð1993) 

¥ Development of real-time rate structure and evaluation of customer impacts for Central Maine 
Power Company. (1990Ð1991) 
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¥ Development of purchase and transmission strategy for major U.S. independent power 
producer. (1990) 

¥ Conservation and load management analysis and testimony for Boston Gas Company. (1987Ð
1988) 

¥ Development of Electric Power Systems Consulting Group, Meta Systems Inc. (1985Ð1988) 

¥ Variable energy cost/spot pricing studies under contract to Integrated Communications 
Systems of Atlanta.  Utilities included Mid-South and Pacific Gas and Electric, Southern 
California Edison, Central and South West. (1984-1987) 

¥ Metcalf & Eddy Engineering, analysis of economic benefits of cogeneration/district heating for 
Columbia Point housing, Boston Redevelopment Authority. (1984Ð1985) 

¥ Value of reliability study for Public Service of New Mexico. (1984)   

¥ With East-West Center, Honolulu, Hawaii, study of electric futures of northeast Asia, Japan, 
Korea and Taiwan. (1983Ð1984) 

¥ Independent variable energy cost spot pricing studies for Georgia Power, Florida Power and 
Light, Florida Power Corp., Tampa Electric and Gulf Power. (1983Ð1984)   

¥ Petroleum pricing study, Philippines for IBRD. (1983Ð1984) 

¥ Lignite pricing for electric power generation, Thailand.  For IBRD (1982Ð1983) 

¥ Independent, review of electric power futures for combustion engineering. (1982) 

¥ Consultant, Microwave Associates, Inc., on electric load management and control. (1980-1981) 

¥ Urban energy impact statement for HUD. (1979Ð1980) 

¥ Consultant, Urban Systems Research and Engineering.  Projects included:  Analysis of Boston 
wastewater management plan for C.E.Q.; definition of 'modal' urban areas for environmental 
impact analysis using the EPA developed SPACE/SEAS model; Interceptor project to evaluate 
the impact of EPA interceptor grants program or land use patterns in suburban and rural areas 
of EPA Regions 2, 4, 6; Rural growth project analyzing regional development in 
non-metropolitan multi-county areas in the United States. (1971Ð1977) 

¥ Urban systems research and engineering analysis of Boston wastewater management plan for 
C.E.Q. (1977) 

¥ Bangladesh energy study for Asian Development Bank and UNDP. (1975Ð1976) 

¥ Urban systems research and engineering, definition of model urban areas for environmental 
impact analysis using the EPA developed SPACE/SEAS model. (1975Ð1976)  
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¥ Land use and environmental quality modeling and case study analysis of land use impacts on 
water and air quality. Case studies focused on the Mill River basin in the New Haven SMSA. 
(1974Ð1975) 

¥ Member, Technical Advisory Panel for Educational Evaluation in Massachusetts, Office of the 
Commissioner in Education, Commonwealth of Massachusetts. (1973Ð1974) 

¥ Lake Chad polder development study of agricultural development with low-lift irrigation 
pumping in the area immediately surrounding Lake Chad. (1974)   

¥ Urban systems research and engineering, interceptor sewer project to evaluate the impact of 
EPA interceptor grants program on land use patterns in suburban and rural areas of EPA 
Regions, 2,4,6. (1974) 

¥ Decision-making and flood plain management in the Connecticut River valley, study for New 
England River Basin Commission. (1973) 

FIELDS OF EXPERTISE 

¥ Energy economics / energy pricing 

¥ Power systems operations and planning 

¥ Asset valuation: Generation, Transmission and Generation 

¥ Water and wastewater management 

¥ Corporate strategic planning and analysis 

¥ Corporate reorganization and management 

PROFESSIONAL AFFILIATIONS 

¥ Institute of Electrical and Electronic Engineers 

¥ American Waterworks Association 

¥ International Association of Energy Economists 

¥ Energy Bar Association 
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PUBLICATIONS  

Books, Book Chapters, and Monographs  

The Definition of Multifunctional Planning Regions:  A Case Study of East Pakistan.  A report to the 
East Pakistan Land, Power and Water Study, Harvard University Center for Population Studies, 
May 1971. 

ÒPreferences for Municipal Services of Citizens and Political Leaders:  Somerville, MA, 1971.Ó  With 
M.A. Vinovskis.  Population Policymaking in the American States:  Issues and Processes, D.C. 
Heath and Co., May 1974. 

The Syracuse Metropolitan Regions:  A Background for Paretian Environmental Analysis. 
Environmental Systems Program, Harvard University (ESP Monograph), September 1974. 

Population Policymaking in the American States:  Issues and Processes.  With Bergman, Elihu, 
D. Carter, R. Cook, and D. Weir.   D.C. Heath and Co., May 1974. 

ÒFramework for the  Analysis of State and  Local  Population  Policy.Ó  Population Policymaking in 
the American States: Issues and Processes, D.C. Heath and Co., May 1974. 

Interceptor Sewers and Urban Sewers.  With Binkley, Collins, Kanter.  D.C. Heath and Co., October 
1975. 

Land Use and the Pipe: Planning for Sewerage.  With M. Shapiro and P.P. Rogers.  D.C. Heath and 
Co., November 1976. 

ÒInfrastructure Planning.Ó  In ASPO, Rural and Small Town Planning, The Old West Regional 
Commission, 1978. 

ÒUtility Services.Ó  In So, Stollman, Beal, and Arnold, eds., The Practice of Local Government 
Planning, International City Management Assoc., December 1979. 

ÒEnergy Demand Estimation.Ó  With R. deLucia, In Jacoby and deLucia, eds., Energy Planning in 
Developing Countries:   The Case of Bangladesh, John Hopkins Press, 1982. 

ÒTraditional/Renewable Energy Sources.Ó  With R. DeLucia.  In Jacoby and deLucia, eds., Energy 
Planning in Developing Countries:  The Case of Bangladesh, Johns Hopkins Press, 1982. 

ÒUtility Spot Pricing to Coordinate Deregulated Utilities, Customers and Generators.Ó  With R. Bohn 
and F. Schweppe.  In Plummer, Ferrar and Hughes, eds., Electric Power Strategic Issues:  
Deregulation and Diversification, Johns Hopkins Press, 1982. 

Electric Generation Expansion Analysis System, Vols. 1 & 2.  With M. Caramanis and 
F.C. Schweppe.  With Stone & Webster Engineering, Vols. 3, 4 & 5, EPRI, Palo Alto, CA, Report 
No. EL-2561, 1983. 
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ÒElectrical Utility Load Management Systems.Ó  A.H. El-Abiad ed., Power Systems Analysis and 
Planning, McGraw-Hill, 1983. 

ÒCogeneration:  Ownership and Operating Economics.Ó  A.H. El-Abiad ed., Power Systems Analysis 
and Planning, McGraw-Hill, 1983. 

ÒThe New (Alternative) Electric Generation Technologies:  An Evaluation of Their Potential.Ó  A.H. 
El-Abiad ed., Power Systems Analysis and Planning, McGraw-Hill, 1983. 

ÒUsing Spot Pricing to Coordinate Deregulated Utilities, Customers and Generators.Ó  With R. Bohn, 
and F. Schweppe.  In Plummer, Ferrar and Hughes, eds., Electric Power Strategic Issues, Public 
Utilities Reports Inc., 1983. 

ÒAn Approach to Deregulating the Generation of Electricity.Ó  With R. Bohn, B. Golub, and 
F.C. Schweppe.  In Plummer, Ferrar and Hughes, eds., Electric Power Strategic Issues:  
Deregulation and Diversification, Public Utility Reports, 1984. 

ÒUtility Finance and Planning in Japan, Korea and Taiwan.Ó  With M. Castillo-Bonet.  In Kim, Smith 
and Rose, eds., Electric Futures of Asia and the Pacific, East West Press Center, Honolulu, 1986. 

Electricity in Northeast Asia: The Experiences of Japan, Korea, and Taiwan.  Greenwood Press, 
Westport, CT, 1987.  

Spot Pricing of Electricity.  With F.C. Schweppe, M.C. Caramanis, and R. Bohn.  Kluwer Academic 
Press, 1988. 

Energy Aftermath:  How We Can Learn from the Blunders of the Past to Develop our Energy 
Future.  With T.H. Lee and B.C. Ball.  Harvard Business School Press, Boston, 1989. 

ÒTransitional Strategies for Emissions Reduction in the Electric Power Sector.Ó  With B. L. Monroe, 
III.  In J. Tester and N. Ferraro, eds., Energy and Environment in the 21st Century,  MIT Press, 
1991. 

ÒEngineering Economic Analysis:  Applications to Electric Utility Investment Planning.Ó  In M. 
Baughman ed., Engineering Economic Analysis: Overview and Current Applications, IEEE Tutorial, 
1992. 

ÒUnbundling the U.S. Electric Power Industry: A Blueprint for Change.Ó  With Fernando, Kleindorfer, 
Pickel, and Robinson.  Tabors Caramanis & Associates, March, 1995. 

Articles and Reviews 

ÒA Preliminary View of Economic Change and Urbanization:  Bangladesh 2000.Ó  In Thomas and 
Lavan, eds., West Bengal and Bangladesh:  Perspectives from 1972, Asian Studies Center, 
Michigan State University, South Asia Series No. 21, 1973. 
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ÒUrbanization and War: Inertia in Urban Migration in Bangladesh.Ó  Presented to the XXVI Annual 
Meeting of the Association for Asian Studies, Boston, MA, April 1974. 

ÒLand Values and Public Investment in Urban Fringe Areas: A Case Study of Clay, New York.Ó  With 
M. Shapiro.  Papers and Proceedings of the Northeast Regional Science Association, 1975. 

Review of Greenberg et al., ÒSolid Waste Planning in Metropolitan RegionsÓ in Annual of Regional 
Science, June 1978. 

ÒA Louisiana Case Study: Towards a Single System of Substrate Regions.Ó  With C. S. Binkley.  
Growth and Change, January 1980. 

ÒHomeostatic Utility Control.Ó  With F. C. Schweppe, J. L. Kirtley, H. R. Outhred, F. H. Pickel, and A. 
J. Cox.  IEEE Transactions on Power Apparatus and Systems, Vol. PAS-99, No. 3, May/June 1980. 

ÒRate and Penetration Analysis, the Impact of Distributed Photovoltaic Power Systems within the 
Utility Grid System.Ó  With A. Cox, S. Finger, and A. Burns. IEEE Transactions, IEEE 14th 
Photovoltaic Specialists Conference, 1980. 

ÒEconomic Integration of New Energy Technologies into the Grid Using Homeostatic Control.Ó  
Invited paper, IEA Conference on New Energy Conversion Technologies, April 1981. 

ÒEconomic Operation of Distributed Power Systems within  an Electric Utility.Ó  With S. Finger and 
A. Cox.  IEEE Transactions on Power Apparatus and Systems, Vol. PAS-100, No. 9, September 
1981. 

ÒSolar Energy/Utility Interface:  The Technical Issues.Ó With D.C. White. Energy, The International 
Journal, January 1982. 

ÒHomeostatic Control for Electric Power Usage.Ó  With F. C. Schweppe and J. L. Kirtley.  IEEE 
Spectrum, Vol. 19, No. 7, pp. 44Ð48, July 1982. 

ÒThe Introduction of Non-Dispatchable Technologies as Decision Variables in Long-Term 
Generation Expansion Models.Ó With M. C. Caramanis, K. S. Nochur, and F. C. Schweppe. IEEE 
Transaction on Power Apparatus and Systems, Vol. PAS-101, No. 8, August 1982. 

ÒWisconsin Study Shows Homeostatic Control has High Potential for Industrial Loads.Ó  With F. C. 
Schweppe.  Modern Power Systems, Vol. 3, No. 1, pp. 43-46, January 1983. 

ÒHomeostatic Control: The Utility Customer Marketplace for Electric Power.Ó  With F. C. Schweppe 
and J. L. Kirtley.  In Local Heat and Power Generation:  A New Opportunity for British Industry, 
Interscience Enterprise, U.K., 1983. 

ÒDeregulating the Electric Utility Industry.Ó  With F. C. Schweppe and R. Bohn.  The Energy Journal, 
January 1984. 
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ÒElectricity Spot Prices in Developing Countries.Ó  National Development, November 1984. 

ÒEvaluation of Spot Price Based Electricity Rates.Ó With F.C. Schweppe and M. C. Caramanis. IEEE 
Transactions on Power Apparatus and Systems, Vol. PAS-104, no. 7 July 1985. 

ÒNatural Gas Fired Combined Cycle Generators:  Dominant Solutions in Capacity Planning.Ó  With 
D. Flagg.  IEEE Transactions on Power Apparatus and Systems, No. 85 SM 492-4, 1985. 

Review of Munasinghe, ÒEnergy Pricing and Demand ManagementÓ in The Energy Journal, 1987. 

ÒUtility Experience with Real Time Rates.Ó  With F. C. Schweppe and M. C. Caramanis.  IEEE 
Transactions on Power Systems, Vol. 4, No. 2, May 1989. 

ÒCoal to Natural Gas Seasonal Fuel Switching: An Option for Acid Rain Control.Ó IEEE Transactions 
on Power Systems, Vol. 4, No. 2, May 1989. 

ÒAlgorithms for a Spot Price Responding Residential Load Controller.Ó  With B. Daryanian and F. C. 
Schweppe.  IEEE Transactions on Power Systems, Vol. 4, No. 2, May 1989. 

ÒEnergy Systems for the Twenty-First Century.Ó  With B. C. Ball and T. H. Lee.  International Journal 
of Global Energy Issues, Vol. 1, Nos. 1/2, 1989. 

ÒPlanning for Future Uncertainties in Electric Power Generation: An Analysis of Transitional 
Strategies for Reduction of Carbon and Sulfur Emissions.Ó  With B. L. Monroe, III.  IEEE 
Transactions on Power Systems, 1991. 

ÒReal Time Pricing as a Component of Least-Cost Power Strategies.Ó  With M.C. Caramanis and B. 
Daryanian.  Proceedings of the American Power Conference, 1991. 

ÒAn Experiment in Real Time Pricing for Control of Electric Thermal Storage Systems.Ó  With B. 
Daryanian and R. E. Bohn, IEEE Transactions on Power Systems, 1991. 

ÒA Computer Design Assistant for Induction Motors, Using Monte-Carlo Design Synthesis to 
Augment a Design Database.Ó  With J. A. Moses, J. L. Kirtley, J. H. Lang and F. Cuadra.  
Conference Record of the 1991 IEEE IAS Annual Meeting, 1991. 

ÒA Simulator of the Manufacturing of Induction Motors.Ó  With C. L. Tucci, J. H. Lang, and J. L. 
Kirtley.  Conference Record of the 1991 IEEE IAS Annual Meeting, 1991. 

ÒA Framework for Integrated Resource Planning: The Role of Natural Gas Fired Generation in New 
England.Ó  With S. R. Connors, C. G. Bespolka, D. C. White, and C. J. Andrews.  IEEE Transactions 
on Power Systems, 1992. 

ÒOptimal Demand-Side Response to Electricity Spot Prices for Storage-Type Customers.Ó  With B. 
Daryanian and R. E. Bohn.  IEEE Transactions on Power Systems, 1992. 
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ÒRTP-Based Energy Management Systems: Monitoring, Communication, and Control Requirements 
for Buildings under Real Time Pricing.Ó  With B. Daryanian and L. K. Norford.  ASHRAE 
Transactions, 1992. 

ÒBenefit Optimization of Centralized and Decentralized Power systems in a Multi-Utility 
Environment.Ó  With F. Nishimura, M. D. Ilic, and J. R. Lacalle-Melero.  IEEE Transactions on Power 
Systems, 1993. 

ÒTransmission System Management and Pricing: New Paradigms and International Comparisons.Ó  
Invited Paper, IEEE Power Systems Winter Meeting, February 1993, IEEE Transactions on Power 
Systems, 1993. 

ÒCompetitive Electric Market will Tailor Services to Everyone.Ó  With D. J. Parquet.  California 
Manufacturer, May 1995, pp 7-10. 

ÒSmart Hardware: Large Power Transformer Monitoring.Ó  With J. Kirtley, B. Lesieutre, W. Hagman, 
P. Warren, M. J. Boyd, and H.P. Chou IEEE.  Computer Applications in Power, November 1995. 

ÒThe Electric Car Unplugged.Ó  With R. deNeufville, S. R. Connors, F. R. Field III, D. Marks, and D. 
S. Sadoway.  Technology Review, January 1996, Vol. 99, No. 1, pp.30Ð36. 

ÒLessons from the U.K. and Norway.Ó  IEEE Spectrum, August 1996. 

ÒZonal Transmission Pricing: A Methodology and Preliminary Results from the WSCC.Ó  
Proceedings of the Conference on Innovative Pricing, San Diego, March, 1996 and The Electricity 
Journal, November 1996. 

ÒA Market-Based Proposal for Transmission Pricing.Ó  The Electricity Journal, November 1996. 

ÒZonal Transmission Pricing: Preliminary Results from the WSCC.Ó  With S. Walton.  The Electricity 
Journal, November 1996. 

ÒThe Regulatory Contract and Restructuring: A Modest Proposal.Ó  With R. S. Hartman.  The 
Electricity Journal, December 1996. 

ÒOptimal Operating Arrangements in a Restructured World: Economic Issues.Ó  With R. S. Hartman.  
Energy Policy, Vol. 26, No. 2, February 1998. 

ÒReliability: Reality or the Power Engineers' Last Gasp.”  Proceedings of the Thirty-First Annual 
Hawaii International Conference on System Sciences, January 1998.   
 

ÒUnbundling of Transmission: The Operation and Economics of a for-Profit Transmission 
Company.Ó Proceedings of the Thirty-Third Annual Hawaii International Conference on System 
Sciences, January 2000 
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ÒTransmission Markets: Stretching the Rules for Fun and Profit.Ó  With N. Rao.  Electricity Journal, 
June 2000. 

ÒForward Markets for Transmission that Clear at LMP: A Hybrid Proposal.Ó  Proceedings of the 
Thirty-Fourth Annual Hawaii International Conference on System Sciences, January 2001. 

ÒUniform Pricing or Pay-as-Bid Pricing: A Dilemma for California and Beyond.Ó  With A. E. Kahn, P. 
C. Cramton, and R. H. Porter.  The Electricity Journal, July 2001. 

ÒEx Ante and Ex Post Designs for Electric Market Mitigation: Past and Present Experience and 
Lessons from California.Ó  With J. B. Cardell.  Proceedings of the Thirty-Sixth Annual Hawaii 
International Conference on System Sciences, January 2003. 

ÒThe Role of Demand Underscheduling in the California Energy Crisis.Ó  With E.D. Hausman.  
Proceedings of the Thirty-Seventh Annual Hawaii International Conference on System Sciences, 
January 2004. 

ÒEvaluating the Benefits of Independently-Owned Transmission Companies.Ó Journal of Structured 
Project Finance, winter 2004. 

ÒThe use of Multi-Attribute Trade-Off Analysis in Strategic Planning For an Electric Distribution 
utility: An Analysis of Abu Dhabi Distribution CompanyÓ With Rick Hornby, Proceedings of the 
Thirty-Fifth Annual Hawaii International Conference on System Sciences, January 2005. 

ÒLoss Hedging Rights: A Final Piece in the LMP Puzzle.Ó Proceedings of the Thirty-Fourth Annual 
Hawaii International Conference on System Sciences, with Aleksandr Rudkevich , Ezra Hausman , 
Jan Bagnall and Christopher Kopel, January 2005. 

ÓPrice Discrimination in Organized/Centralized Electric Power Markets.Ó With Seabron Adamson, 
Proceedings of the Thirty-Ninth Annual Hawaii International Conference on System Sciences, 
January 2006. 

ÒIdentification and Congestion Analysis of Transmission Corridors of the Eastern Interconnection.Ó 
With Aleksandr Rudkevich , Kaan Egilmez , Minghai Liu , Prashant Murti , Poonsaeng Visudhiphan , 
and Thomas J. Overbye,  Proceedings of the Fourtieth Annual Hawaii International Conference on 
System Sciences, January 2007 

ÒTransmission Tariffs by Use of System and Economic Benefits.Ó With Daniel J. Camac , Raul C. 
Bastidas , Wilfredo Sifeuntes , and Hyde M. Merrill Proceedings of the Fourty-Second Annual 
Hawaii International Conference on System Sciences, January 2009 

ÓInterconnection in the GCC Grid: The Economics of Change.Ó Proceedings of the Fourty- Second 
Annual Hawaii International Conference on System Sciences, January 2009 
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Technical Reports 

ÒU.S. Electrical Energy Demand and the Potential for Photovoltaics.Ó With M. Pope and R. Matlin.  
Technical Note, Lincoln Laboratory, MIT,  November 1976 (TN 76-2). 

ÒThe Cost of a Cold Winter.Ó  With S. Raskin.  The NEEMIS Newsletter, Energy Laboratory, MIT, 
No. 6, Vol. l, January 1977. 

ÒImpacts of Dispersed Solar Space and Hot Water Heating on New England Electric Service.Ó  With 
S. Law and A. Burns.  MIT Energy Laboratory, June 1978. 

ÒA Uniform Economic Valuation Methodology for Solar Photovoltaic Applications Competing in a 
Utility  Environment.Ó  With P. R. Carpenter.  MIT Energy Laboratory Report No. MIT-EL 78-010, 
June 1978. 

ÒSERI  Venture Analysis.Ó  With S. Finger MIT Energy Laboratory Technical Report No. MIT-EL 
78-032, July 1978. 

ÒMethodology and Definition of Solar Photovoltaic Planning Regions.Ó  With P. R. Carpenter.  MIT 
Energy Laboratory Report No. MIT-EL 78-034, July 1978. 

ÒThe Economics of Water Lifting for Small-Scale Irrigation in the Third World: Tradition and 
Photovoltaic Technologies.Ó  MIT Energy Laboratory Technical Report No. MIT-EL 79-011, May 
1979. 

ÒHomeostatic Control:  Economic Integration of Solar Technologies into Electric Power Operations 
and Planning.Ó  MIT Energy Laboratory Report, No. MIT-EL-81-028, July 1981. 

ÒBoston Harbor Management Study.Ó  With J. T. Kildow, principal investigator.  MIT Sea Grant 
College Program, Report No. MITSG81-15, November 1981. 

ÒUtility Spot Pricing Study:  Wisconsin.Ó  With M.C.  Caramanis and R. Stevenson.  MIT Energy 
Laboratory Technical Report No. MIT-EL 82-025, June 1982. 

ÒMarket and Economic Analysis of Residential Photovoltaic Systems: Final Report.Ó MIT Energy 
Laboratory Technical Report No. MIT-EL 82-024, June 1982. 

ÒIndustrial Interfuel Substitution Phase I Report:  Model Development and Case Study.Ó  With 
G. Russo.  MIT Energy Laboratory Technical Report No. MIT-EL 82-035, June 1982. 

ÒManagement Decisions for Cogeneration.Ó  With R.R. Radcliffe.  MIT Energy Laboratory Technical 
Report No. MIT-EL 82-084, July 1982. 

ÒEconomic Analysis of the Photovoltaic Technology, Final Report.Ó  MIT Energy Laboratory 
Technical Report Draft, August 1982. 



RICHARD D. TABORS 
Page 15    

 
 

 

ÒUtility Spot Pricing:  California.Ó  With F. C. Schweppe and M. Caramanis.  Prepared for Pacific 
Gas and Electric and Southern California Edison, MIT Monograph, Cambridge, MA, October 1982.  

ÒDeregulating the Electric Utility Industry.Ó  With R. Bohn, B. Golub and F. C. Schweppe.  MIT 
Energy Laboratory Technical Report No. MIT-EL 82-003, January 1982. 

ÒManagement Decisions for Cogeneration:  A Survey Analysis.Ó  With R. Radcliffe.  MIT Energy 
Laboratory Report, Report No. MIT-EL 82-025, June 1982. 

ÒManagement Decisions for Cogeneration:  Discriminating Between Users and Non Users.Ó  With R. 
Radcliffe.  MIT Energy Laboratory Report, Report No. MIT-EL 82-029. 

ÒSpot Pricing and Its Relation to Other Load Management Methods.Ó  With M. Caramanis and F. C. 
Schweppe.  MIT Energy Laboratory Report, MIT-EL 83-001, January 1983. 

ÒUtility Spot Pricing:  California II.Ó  With F. C. Schweppe and M. C. Caramanis.  Prepared for 
California Energy Commission, Final Report, January 1984. 

ÒAn Assessment of Public Infrastructure in Massachusetts.Ó  Joint Center for Urban Studies, A Case 
Study prepared for the use of the Subcommittee on Economic Goals and Intergovernmental Policy 
of the Joint Economic Committee, Congress of the United States, February 25, 1984. 

ÒAmmonia from Bagasse Gasification:  A Study of Ethanol Production Systems in Brazil.Ó  With C. 
Fernando.  MIT, Laboratory for Electromagnetic and Electronic Systems, LEES Report No. TR 85-
002, April, 1985. 

ÒA Non-LP Prescreening Framework for Integrated Energy Systems.Ó  With C. Fernando.  MIT, 
Laboratory for Electromagnetic and Electronic Systems, LEES Report No. TR 86-001, January 
1986. 

ÒProject Report Ð Phase I: Analysis of Biomass Penetration in the Italian Electricity Market.Ó  With 
W.W. Schenler, P. Moncada and S.R. Connors.  MIT Energy Laboratory, MIT-EL 93-005, 
November 1993. 

ÒAdvanced Motors and Power Electronics.Ó  With E.G. Corbett, S.D. Umans, K.K. Afridi, J.G. 
Kassakian, L.S. Schwartz, and C.F. Bruce.  MIT, Lincoln Laboratory, Project Report VT-2, April 22, 
1994. 

ÒProject ReportÑPhase II: Analysis of Biomass Penetration in the European Electricity Market.Ó  
With W.W. Schenler, P. Moncada, and S.R. Connors.  MIT Energy Laboratory, MIT-EL 94-002, July 
1994. 

ÒDistributed Storage Systems Within the Electric Utility Grid: Technology Assessment and 
Evaluation of Market Worth.Ó  With J.B. Cardell.  MIT School of Engineering Laboratory for 
Electromagnetic and Electronic Systems, LEES Technical Report TR 95-005, June 1995. 
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ÒIntegrating Small Scale Distributed Generation into a Deregulated Market: Control Strategies and 
Price Feedback.Ó  With J. Cardell and M. Ilic.  MIT Energy Laboratory, MIT-EL 98-001, April 1998. 

ÒReview of Initial Report on Company-Specific Separate Proceedings and Generic Reevaluations; 
Published Natural Gas Price Data; and Enron Trading Strategies, August 2002.Ó  With R. Hornby.  A 
report to Powerex Corporation, October 2002. 

Working Papers and Discussion Papers 

ÒChoice of Technologies for Lifting Water,Ó Lake Chad polder project, Meta Systems, Inc.  USAID 
1972. 

ÒA Framework for Long-Term Economic Planning in Bangladesh.Ó  With R. Dorfman and M. Alamgir.  
Working Paper, Center for Population Studies, March 1972. 

ÒPopulation Projections for Bangladesh:  1973-2003.Ó  With R. Revelle, H. A. Thomas, and 
F. Benford.  Working Paper, Center for Population Studies, February 1972. 

ÒThe Definition and Identification of Interested Parties and Interested Groups for Paretian Analysis.Ó  
Discussion Paper  #73-3, Environmental Systems Program, Harvard University, December 1973. 

ÒInterceptor Sewers and Suburban Sprawl.Ó  With C. S. Binkley, et al.  Urban Systems Research 
and Engineering, Inc., Vol. 1, September 10, 1974. 

ÒPhotovoltaic Power Systems:  Review of Current Market Studies: Methodology for Long-Term 
Demand Projection.Ó  MIT  Energy Laboratory Working Paper No. MIT -EL 78-006WP, May 1978. 

ÒEnergy in Cities.Ó  With P. Rogers.  U.S. Department of Housing and Urban Development, Draft, 
1980. 

ÒEconomics and Integration of Photovoltaic System into the Utility Grid.Ó  To Senate Committee 
Staff on Science and Technology, September 1981. 

ÒSolar Economics, Whose?Ó  Invited paper, International Association of Energy Economists, June 
1981. 

ÒEconomic Integration of New Energy Technologies into the Grid using Homeostatic Control.Ó  
Invited Paper, IEA Conference on New Energy Conversion Technologies, April 1981. 

ÒSolar Energy/Utility Interface:  The Technical Issues.Ó  With D.C. White.  Energy, The International 
Journal, January 1982. 

ÒInformation Technology and Optimization of Electricity Generation Consumption and Distribution:  
The Case of Homeostatic Control.Ó  With M. C. Caramanis and F. C. Schweppe.  Presented at the 
International Workshop on Informatics for Energy Savings:  Opportunities and Challenges, Rome, 
Italy, June 21, 1982. 
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ÒAdvanced Generation Application for the HTGR.Ó  With T. Lee, C. Ciarletti and J. Tobin.  Presented 
to Gas-Cooled Reactor Associates meeting, San Diego, CA, September 1983. 

ÒProduction Costing Load Management and Tariffs.Ó  With M. Castillo Bonet.  (APESC VI Meetings), 
Honolulu, Hawaii, May 1983. 

ÒHomeostatic Control:  The Utility Customer Marketplace for Electric Power.Ó  In Local Heat and 
Power Generation:  A New Opportunity for British Industry, Interscience Enterprise, U.K., 1983. 

ÒNew Telecommunications Opportunities for Non-Telephone Utilities.Ó  Prepared from the 
proceedings of the Management Conference, in Public Utilities Reports, Inc., June 1984. 

ÒUtility Customer Communications:  New Directions for the Marriage of Telephone, Cable, and 
Electric Power.Ó  Presented at the Commonwealth Club of California, San Francisco, CA, January 
30, 1984. 

ÒAdvantages of Central Plant vs. Distributed Boiler Design.Ó  With R. Toland and W. Mahlum.  
Harbor Point:  A Case Study, for presentation and publication 76th Annual Tech. Conference, 
International District Heating & Cooling Association (IDHCA), Minneapolis, MN, June 2-6, 1985. 

ÒCompetition and Deregulation: The Shape of the Future.Ó  Keynote Address to MAPP Executives, 
Minneapolis, MN, September 1985. 

ÒAn Adaptive Transformer Monitoring System.Ó  With Stephen R. Connors and David C. White.  
Presented at the International Symposium for Demonstrations of Expert System Applications to the 
Power Industry, Montreal, Quebec, Canada, May 1989. 

ÒTrade-Off Analysis for Electric Power Planning in New England: A Methodology for Dealing with 
Uncertain Futures.Ó  With Wagner H. Hagman, et al.  Presented at the ORSA/TIMS Conference, 
Vancouver, Canada, May, 1989. 

ÒComments on Organizational and Pricing Issues: 2000 and Beyond.Ó  Prepared for discussion at 
the NSF Workshop on Power Systems 2000 and beyond, August 1989. 

ÒA Global Planning Methodology for Uncertain Environments: Application to the Lebanese Power 
System.Ó  With M. Yehia, et al.  Presented at the IEEE/PES Winter Meeting, New York, NY, Feb. 
1994. 

ÒModeling Requirements for SRMC Based Transmission Pricing.Ó  With M.C. Caramanis.  
Presented at the Institute of Management Sciences Meeting, June 1994. 

ÒReal Time Rates: Practical Considerations in Real Time Calculations.Ó  With B. W. Dorsey.  
September 1995. 

ÒOptimal Operating Arrangements in the Restructured World: Economic Issues.Ó  With R. S. 
Hartman.  LEES Working Paper WP95-001, December 1995. 
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ÒThe Independent System Operator.Ó  LEES Working Paper WP 96-002, February 1996.  

ÒThe Regulatory Contract and its Relevance to Stranded Assets under Restructuring: A Modest 
Proposal.Ó  With R. S. Hartman.  LEES Working Paper WP 96-003, February 1996.  

ÒA Market-Based Proposal for Transmission Pricing: Developing a Primary Auction and Secondary 
Market for Transmission Rights.Ó  September 1996. 

ÒReview of Mandatory Electricity Pools: Alberta and International Experience.Ó  Tabors Caramanis & 
Associates, November 1997 

ÒAnalysis of the Midwestern Electricity Price Spikes of Late.Ó  Tabors Caramanis & Associates, June 
1998. 

ÒInstitutional Alternatives for Transmission System Operations: ISOs, ISAs, and ITCs.Ó  Tabors 
Caramanis and Associates, December 1998 

ÒThe Market for Power in New England: The Competitive Implications of Restructuring.Ó  Tabors 
Caramanis & Associates, 1998. 

ÒEnergy Markets Supported by a Truly Independent System Operator.Ó  Tabors Caramanis & 
Associates, 1998. 

ÒTransco: A Proposed Structure for Transmission Ownership and Operations.Ó  Tabors Caramanis 
& Associates, 1998. 

ÒTransmission Pricing in PJM: Allowing the Economics of the Market to Work.Ó  With contributions 
by L. Paz Galindo Tabors Caramanis & Associates, February 1999. 

ÒInstitutional Alternatives for Transmission System Operations: ISOs and ITCs.Ó  Tabors Caramanis 
& Associates, Working Paper No. 0399-0232, March 1999. 

ÒConceptual Tariff Structure for an Independent Transmission Company.Ó  With A. Zobian and R. 
Fagan.  Tabors Caramanis & Associates, Working Paper 0399-0231, March 1999. 

ÒAuctionable Capacity Rights and Market-Based Pricing.Ó  With contributions by R. Wilson.  Tabors 
Caramanis & Associates, April 1999. 

ÒSMD and RTO West: Where Are the Benefits for Alberta?Ó  With R. Fagan. Keynote Paper: Ninth 
Annual Conference of the Independent Power Producers Society of Alberta, March 2003. 

REGULATORY COMMENT AND TESTIMONY 

ÒEconomics and Integration of Photovoltaic System into the Utility Grid,Ó to Senate Committee Staff 
on Science and Technology, September 1981. 
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Comment on ÒRegulation of Electricity SalesÑFor Resale and Transmission Service.Ó  With F. C. 
Schweppe, R. E. Bohn, M. C. Caramanis.  (FERC docket 85-17-000 Phase II) October 1, 1985. 

Expert Witness, St. Peter, MN vs. SMMPA, Utility Planning and Forecasting, 1986. 

ÒReal Time Pricing: Central Maine Power CorporationÓ before the State of Maine Regulatory 
Commission, March 1991, sponsored by Central Maine Power. 

ÒDiscussion of FERC Docket No. RM 93-19-000, Transmission Pricing Issues.Ó  With M. C. 
Caramanis.  November 1993. 

Testimony before the California Public Utility Commission en banc hearings on industry 
restructuring, September, 1994 sponsored by Enron Capital and Trade Resources. 

Testimony before the Massachusetts Public Utility Commission hearings on industry restructuring, 
April, 1995 sponsored by Enron Capital and Trade Resources. 

Testimony before the New York Public Service Commission Collaborative on Industry 
Restructuring, May 1995 sponsored by the Independent Power Producers of New York. 

Testimony before the New York Public Service Commission on Buyback Rates sponsored by 
Independent Power Producers of New York and Sithe Energies, Docket Nos. 93-E-1075 and 93-E-
0912, August 1995. 

Testimony before the New York Public Service Commission on Two Party Transactions Proposal of 
NYPSC, Docket No. 96-E-0798, 1996. 

Testimony submitted to the Commonwealth of Massachusetts, Department of Public Utilities on The 
Market for Power in New England: The Competitive Implications of Restructuring sponsored by the 
Office of the Attorney General.  With CRA, April 1996. 

Testimony before the state of Rhode Island and Providence Plantations Public Utility Commission 
on Electric Industry Restructuring and Market Power sponsored by the Attorney General, State of 
Rhode Island, Docket No. 2320, April 1996. 

Testimony before the Commonwealth of Massachusetts, Department of Public Utilities in Panel 
Format on The Independent System Operator / NEPOOL / FERC Order No. 888 and on the Power 
Exchange. 

Testimony before FERC Technical Panel on Transmission Pricing October, 1996 and May 1997. 

Testimony before the State of Maryland Public Service Commission on Restructuring, August 1997. 

Testimony before the Pennsylvania Public Utilities Commission on Capacity Benefit Margin, 1998. 
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Testimony before the New Jersey Board of Public Utilities in the matter of the Energy Master Plan 
Phase II Proceedings to Investigate the Future Structure of the Electric Power Industry on 
restructuring issues, Docket Nos. EX94120585Y, EO97070457, EO97070460, EO97070463, 
EO97070466, March 1998. 

Testimony before the Public Service Commission of Wisconsin, Investigation on the CommissionÕs 
Own Motion Into the Development of an Independent System Operator for the Electric Transmission 
System of Wisconsin (05-BE-100), April 1998. 

Testimony before the United States Congress, House of Representatives, Committee on 
Commerce, Electronic Commerce: The Energy Industry in the Electronic Age, July 15, 1998. 

Testimony before Maine Public Utilities Commission, Maine Public Service Company, Petition for 
Authorization for Sale of Generating Assets, Docket No. 98-584, August 1998. 

Testimony before the Federal Energy Regulatory Commission, American Electric Power Company 
and Central and Southwest Corporation, on behalf of Enron Power Marketing, Inc., in re AEP/CSW 
proposed merger, Docket Nos. EC98-40-000, ER98-2770, ER98-2786,. April 28, 1999. 

Testimony before the Alberta Energy and Utilities Board in regards to ESBI Alberta Ltd.Õs General 
Rate Application, Phase II, 1999/2000, on transmission tariff design and cost allocation 
mechanisms. 

Testimony before the Federal Energy Regulatory Commission, Sierra Pacific Company, on Behalf 
of Sierra Pacific Power Company, regarding the justness and reasonableness of an Interconnection 
and Operating Agreement for a new transmission project, Docket Nos. ER99-28-001, ER99-28-003, 
EL99-38-002, ER99-945-002, April 27, 2000. 

Testimony before the Federal Energy Regulatory Commission on behalf of Powerex Corporation 
and the Transaction Finality Group on Ripple Effects of proposed Pacific Northwest refunds, Hydro 
operations in the Pacific Northwest and proposed price mitigation in the Pacific Northwest, Docket 
Nos. EL01-10-000; EL01-10-001, August 28, 2001. 

Testimony before the Federal Energy Regulatory Commission on behalf of Powerex Corporation 
and the Transaction Finality Group on the need for price mitigation in the Pacific Northwest, Docket 
Nos. EL01-10-000; EL01-10-001, October 29, 2001. 

Testimony before the Federal Energy Regulatory Commission on behalf of the Electric Power 
Supply Association (EPSA) regarding Market Based Rates, docket EL01-118-000, January 2002. 

Testimony before the Federal Energy Regulatory Commission on behalf of Dynegy Power 
Marketing, et al on Market Power Mitigation rules within MD02 proposal of California ISO, Docket 
Nos. EL00-95-001; ER02-1656-000, June 2002. 
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Testimony before the Federal Energy Regulatory Commission on behalf of Powerex Corporation 
and CSG on the calculation of Mitigated Market Clearing Prices in the California Refund Case, 
Issue 1 on November 6, 2001, January 31, 2002 and February 25, 2002,  Docket Nos. EL00-95-045 
and EL00-98-042; Issues 2 and 3 on July 3, 2002 and July 26, 2002, and August 9, 2002, and of a 
declaration Review of Initial Report on Company-Specific Separate Proceedings and Generic 
Reevaluations; Published Natural Gas Price Data; and Enron Trading Strategies, August 2002, filed 
on behalf of Powerex on October 15, 2002. 

Testimony before the Federal Energy Regulatory Commission on behalf of Dynegy Corporation on 
Long-Term Contracts in California; Docket Nos. EL02-6Ñ000; EL02-62-000, October 17, 2002, 
November 14, 2002. 

Testimony before Arbiter in Portland Oregon on behalf of Powerex against Alcan on the termination 
of a supply contract.  November, 2002 

Testimony before the Federal Energy Regulatory Commission supporting the benefits of the 
International Transmission Company, December, 2002. 

Testimony before the Federal Energy Regulatory Commission on behalf of Cinergy Corporation on 
delay of Day 2 of implementation and support of the general rules of the Midwest Independent 
System Operator, Docket No. EL03-35, January 10, 2003 

Testimony before the Federal Energy Regulatory Commission on behalf or Portland General 
Electric regarding Circular Schedules or Death Star Transactions, Docket Nos. EL02-114-000 and 
EL-02-115-001, February 24, 2003. 

Testimony before Arbitration Panel in Vancouver, BC on behalf of ProGas against Ocean States 
Power on the determination of natural gas contract prices.  March, 2003.  

Testimony before the Federal Energy Regulatory Commission on behalf of Powerex Corporation 
regarding Gaming Practices in western markets, Docket Nos. EL00-95-000 et al., March 3, 2003. 

Testimony before the Federal Energy Regulatory Commission on behalf of Powerex Corporation in 
the Ò100 Days of Discovery,Ó  Docket Nos. EL00-95-000 et al., March 20, 2003. 

Testimony before the Federal Energy Regulatory Commission on behalf of NRG on FERC pricing 
proposal for the NEISO in southwestern Connecticut; Docket No. ER03-563-000, May 27, 2003.   

Testimony before the Federal Energy Regulatory Commission on behalf of Cinergy Corporation on 
PJM-AEP RTO Inquiry, Rebutting Testimony of AEP Witnesses Baker, Draper and Tomasky.  
Docket No. ER03-262 et al. October 9, 2003. 

Testimony before the Federal Energy Regulatory Commission on behalf of Cinergy Corporation on 
PJM-AEP RTO Inquiry, Direct Testimony on Net Benefits of AEP Integration, Docket No. ER03-262 
et al. January 7, 2004. 
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Testimony before the Federal Energy Regulatory Commission on behalf of Cinergy Corporation on 
Midwest ISO Transmission and Energy Market Tariff issues pertaining to FTR allocation, 
grandfathered agreements, resource adequacy, mitigation, and system support, Docket ER04-691, 
Direct Testimony on May 7, 2004 and Rebuttal Testimony on May 21, 2004.  

Testimony before the Federal Energy Regulatory Commission on behalf of Cinergy Corporation on 
Midwest ISO Transmission and Energy Market Tariff issues pertaining to reliability, efficiency and 
discrimination concerns of carve out approaches for grandfathered agreements, Docket Nos. ER04-
691 and EL04-104, Direct Testimony on June 25, 2004 and Rebuttal Testimony on July 16, 2004.  

Testimony before Arbitration Panel in Calgary, Alberta on behalf of ProGas against Ocean States 
Power on the determination of natural gas contract prices, August 2004. 
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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

PJM Up-to Congestion Transactions  Docket No. IN10-5-000 

AFFIDAVIT OF RICHARD G. WALLACE 

1. I have been retained by the law firm of Drinker Biddle & Reath LLP to evaluate 
the trading activity of Dr. Houlian (Alan) Chen ("Dr. Chen") on behalf of Powhatan Energy 
Fund LLC ("Powhatan") in the PJM Interconnection, LLC ("PJM") and to analyze whether this 
trading would be considered illegal wash trading or manipulative trading under the anti-
manipulation standards of Section 10(b) of the Security Exchange Act of 1934 ("Exchange 
Act"), and Rule 10b-5 thereunder. I conclude that under Section 10(b) and Rule 10b-5, Dr. 
Chen's trades would not be considered illegal wash trades or manipulative trades. 

2. I have familiarized myself with the details of this investigation through 
conversations with Dr. Chen and Kevin Gates, and by reviewing various materials, including the 
deposition transcripts and related exhibits of Kevin Gates' depositions, dated September 23, 
2010 and September 7, 2011, the Written Submission to the Staff of the Federal Energy 
Regulatory Commission ("FERC") on behalf of Dr. Chen, dated December 13, 2010, Dr. Craig 
Pirrong's Affidavit, dated December 8, 2010, various FERC decisions and rule-making releases 
dealing with Up-to-Congestion Transactions, transmission loss credits, and manipulation 
standards, as well as publicly-available materials regarding the PJM market. 

Back2round and Qualifications 

3. I am a partner at the law firm of Foley & Lardner LLP ("Foley"), resident in the 
Washington, D.C. office, where I am a member of the Securities Enforcement & Litigation and 
Securities, Commodities & Exchange Regulation Practices. 

4. I have more than 18 years of experience with the National Association of 
Securities Dealers ("NASD"), now known as the Financial Industry Regulatory Authority 
("FINRA"), and the United States Securities and Exchange Commission ("SEC"), and have 
extensive knowledge and experience leading securities enforcement investigations and litigation, 
while also advising broker-dealers on regulatory issues. While at Foley, I have represented high-
frequency trading firms in connection with investigations by FINRA and the New York Stock 
Exchange ("NYSE"). I have an in-depth understanding of market manipulation and fraud in the 
securities markets through my work at Foley, FINRA and the SEC, as described below. 

5. Prior to joining Foley, I was Vice President and Chief Counsel in FINRA's 
Market Regulation Department (2001-2008). I was responsible for the Department's Legal 
Section and its role in all formal actions taken by the Department. I supervised approximately 
two dozen attorneys in the Department's Legal Section along with the Department's two Special 
Investigative Units. The Legal Section handled approximately 300 formal and 200 informal 



disciplinary actions per year. I oversaw the filing of complaints with FINRA's Office of Hearing 
Officers and the Department's litigation of those matters. 

6. FINRA is a registered national securities association and thus a self-regulatory 
organization ("SRO"). Registered securities exchanges, such as the NYSE, Nasdaq OMX 
("Nasdaq"), and other registered exchanges (the "exchanges"), are also SROs. SROs promulgate 
and enforce a variety of rules, including rules requiring their members to observe "high standards 
of commercial honor and just and equitable principles of trade," such as FINRA's Rule 2010, 
and they prohibit fraud and manipulation in the securities industry. 

7. The Legal Section participated in gathering and analyzing information in FINRA 
investigations, examinations, and sweeps. I oversaw disciplinary actions involving, among other 
things, fraud and market manipulation, including spoofing, layering, and wash trading. One of 
my responsibilities was to determine if the facts established the necessary elements of a violation 
of the law, regulation, or rule. The Market Regulation Department was responsible for 
surveillance of the Nasdaq and the over-the-counter ("OTC") equities markets, along with the 
TRACE and municipal securities fixed income markets. 

8. Some of the significant cases brought by the Market Regulation Department 
during my tenure as Vice President and Chief Counsel included many cases that involved 
allegations of market manipulation and fraud, such as: 

¥ Debt markup cases against seven firms (2004 and 2005) Ñ Settlements imposing 
fines totaling $26,750,000. 

¥ Peter Kellogg (October 2004) Ñ After a hearing, an NASD Hearing Panel 
dismissed charges of manipulation against Mr. Kellogg for executing matched 
trades between accounts he controlled for the purpose of realizing tax benefits on 
the trades. 

¥ Knight Securities L.P. (December 2004) Ñ A joint settlement with the SEC 
providing for $79 million in fines, restitution, and interest for the fraudulent 
handling of institutional orders. 

¥ David Lazarus (July 2005) Ñ A trader entered into a settlement and consented to 
fines and a suspension for manipulating the market by engaging in transactions to 
improve the national best bid and offer ("NBBO"), to enable him to trade those 
securities at more favorable prices with firms offering automated execution at the 
NBBO. 

¥ Terrance Yoshikawa (August 2005) Ñ A trader was found to have engaged in 
manipulation through the use of matched trades which manipulated the prices of 
several stocks. 

¥ Instinet LLC and INET ATS (October 2005) Ñ A joint settlement in which the 
firms agreed to pay $1.475 million in fines to settle FINRA charges of publishing 
inaccurate reports on order execution quality. 
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¥ Phillip Melnick (March 2006) Ñ A Hearing Panel entered a default decision 
finding that a trader had engaged in market manipulation by executing one share 
transactions designed to improve the NBBO to enable him to trade those 
securities in larger quantities at more favorable prices. 

¥ 19 trade volume advertising cases (January 2008) Ñ 19 settlements for a total of 
$2.8 million for advertising inaccurate trade volume as to equity securities. 

9. While at FINRA, I also worked with FINRA's Market Regulation Committee on 
the adoption and revision of FINRA rules dealing with customer protection, market making, and 
reporting. 

10. Prior to joining FINRA, I served as an attorney and later as a branch chief with 
the SEC's Division of Enforcement from 1990 to 1996. As a branch chief, I supervised six 
attorneys. While at the SEC, I worked on investigations and litigation involving complex 
accounting issues, insider trading, issuer fraud, and broker-dealer fraud. I handled investigations 
and litigation for a variety of high-profile cases, including SEC v. Eddie Antar (the "Crazy 
Eddie" insider trading case), In re Caterpillar, Inc. (financial disclosure), In re BT Securities, 
Inc. (fraud in the sale of securities based derivatives), and SEC v. Pitt, et. al. (C.D. Cal. 1986) 
(stock manipulation). 

11. I am a frequent speaker at conferences sponsored by ALI-ABA, FINRA, the SEC, 
the National Society of Compliance Professionals, and the Security Traders Association 
("STA"). For the last four years, I have been a member of the STA's Compliance Committee. 

12. My publications include my work as a contributing author of Chapter 25: SRO 
Regulatory Matters, Securities Enforcement Treatise: Counseling and Defense, published by 
Matthew Bender (Sept. 2005); FINRA Priorities and FINRA Results, published in Law360 (Mar. 
2010); Use of Independent Consultants as a Remedy in Securities Enforcement Actions, 
published in BNA Securities Regulation & Law Report (Apr. 2010); Goldman Sachs and the 
Wells Process, published in Law360 (May 2010); Clearly Erroneous Trades, Circuit Breakers, 
and Related Developments, published in BNA Securities Regulation & Law Report (Feb. 2011); 
and Assessing FINRA Priorities and Results, published in Law360 (Feb. 2011). 

13. From 1984 to 1985, I served as a law clerk to the Honorable Samuel P. King, 
Chief Judge, United States District Court of the District of Hawaii. I earned my law degree from 
Berkeley Law, University of California (J.D., 1984), where I was executive editor of the 
California Law Review. I am a graduate of University of California, Berkeley (A.B., with 
honors, 1981). I am admitted to practice in the District of Columbia and California. 

Introduction 

14. I understand that the Staff of the Division of Investigations of FERC is currently 
investigating the up-to-congestion trades on the PJM effectuated by Dr. Chen for Powhatan 
which were motivated in part by the transmission loss credits ("TLCs") available for such trades. 
The core question in this inquiry is the propriety of traders engaging in transactions motivated in 
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part by receipt of the TLCs. I understand that the Staff of FERC is considering whether such 
trades constitute unlawful market manipulation. 

15. Because the concept of market manipulation in FERC rules is based on Section 
10(b) of the Exchange Act and Rule 10b-5 thereunder, FERC should note that trading for the 
purpose of collecting a rebate is considered a lawful and recognized practice in the securities 
markets. Further, the SEC has allowed certain trading strategies in the options markets that rely 
on offsetting riskless trades that create volume without adding liquidity to the market, and are 
effectuated solely to earn certain dividends. When FERC adopted rules prohibiting market 
manipulation, it explained that these rules were "patterned after the [SEC's] Rule 10b-5" and are 
"intended to be interpreted consistent with analogous SEC precedent that is appropriate under the 
circumstances." Prohibition of Energy Mkt. Manipulation, 114 F.E.R.C. ¦ 61,047 at P 2, 52-53 
(Jan. 19, 2006) ("Order No. 670"). As discussed in more detail below, just as PJM offered TLCs 
for various economic reasons, securities exchanges have offered certain forms of rebates to 
market participants, and options exchanges have approved fee caps whereby participants can 
profit by earning dividends through a strategy based on off-setting trades. 

Rebates for Reporting Trade Data in the Equities Markets 

16. There have historically been two primary types of rebates in the securities 
markets: initially there were rebates for reporting trading on an exchange or other market, and 
subsequently there have been rebates for providing liquidity to markets operating pursuant to the 
maker-taker fee model. Rebates for reporting trade data are discussed first, below. 

17. The concept of fees for trade data came about from the 1975 amendment to the 
Exchange Act, which established the requirement of a national market system ("NMS"). Key 
components of the NMS were the systems for collecting and distributing consolidated market 
data. Consolidated market data includes both (1) pre-trade transparency Ñ real-time information 
on the best-priced quotations at which trades may be executed in the future ("consolidated 
quotation data"), and (2) post-trade transparency Ñ real-time reports of trades as they are 
executed ("consolidated trade data"). As a result of these requirements, the public has ready 
access to a comprehensive and reliable source of information for the prices and volume of any 
NMS stock (generally those stocks listed on a national securities exchange). 

18. Consolidated market data is collected and distributed pursuant to a variety of 
Exchange Act rules and joint-industry plans. With respect to post-trade transparency, the 
exchanges and FINRA are required to file a transaction reporting plan regarding transactions in 
listed equity securities. These SROs are also required to act jointly pursuant to national market 
system plans to disseminate consolidated information, including an NBBO on quotations for and 
transactions in NMS stocks. Consolidated information for each NMS stock must be 
disseminated through a single plan processor. 

19. To comply with these requirements, the exchanges and FINRA participate in 
joint-industry plans ("Plans"). Pursuant to the Plans, three separate networks distribute 
consolidated market data for NMS stocks: (1) Network A for securities with their primary listing 
on the NYSE; (2) Network B for securities with their primary listing on exchanges other than the 
NYSE or Nasdaq; and (3) Network C for securities with their primary listing on Nasdaq. The 
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three Networks establish fees for the data, which must be filed for SEC approval. The three 
networks collect the applicable fees from Reuters, Bloomberg and other data venders and, after 
deduction of network expenses, allocate the remaining revenues to the SROs. 

20. Market data revenues have amounted to hundreds of millions of dollars annually 
and have represented a significant portion of the exchanges' total revenues. For example, in 
2004, Networks A, B, and C generated net income of approximately $155 million, $100 million, 
and $138 million, respectively, for a total of approximately $394 million. See Security and 
Exchange Commission, Regulation NMS Adopting Release, 70 Fed. Reg. 37,496, 37,558 (June 
9, 2005) (codified at 17 C.F.R. Parts 200, 201, 230, 240, 242, 249, and 270) ("Reg. NMS 
Adopting Release"). This constituted about 10-15 percent of total revenues reported by the 
largest exchanges in 2004 and more for some of the smaller exchanges. See Cecilia Caglio and 
Stewart Mayhew, Equity Trading and the Allocation of Mkt. Data Revenue, at 1 (May 27, 2009) 
("Caglio & Mayhew"). 

21. Prior to 2007, the revenues were allocated in a manner that rewarded SROs for 
reporting the maximum number of trades, regardless of the number of shares traded. For 
securities in Networks A and B, the calculation was based on each SRO's share of reported 
trades. For Nasdaq securities, an SRO's revenues were based on the average of its reported 
trades and share volume. As an example, if an SRO reported 10 percent of the trades for NYSE-
listed stocks, it got 10 percent of the market data revenue distributed for NYSE-listed stocks. 
That allocation was the same whether the SRO's average print was for 100 shares or 10,000 
shares. 

22. In order to maximize earnings from these rebates, in the late 1990s exchanges 
began to introduce programs to share data revenue with the specialists or member firms that 
generated the order flow. Between 1997 and 1999, revenue sharing or rebate programs were 
initiated by the Chicago Stock Exchange ("CHX"), the Cincinnati Stock Exchange ("CSE"), the 
Boston Stock Exchange ("BSE"), and Nasdaq. Members of the exchanges who exceeded certain 
levels of reported trading activity in exchange-listed securities were awarded a certain percent of 
the market data revenue received from the Plan that was attributable to the members' trades 
("tape rebates"). 

23. During 2000 and 2001, electronic communications networks ("ECNs") also began 
to provide tape rebates, especially on trades of exchange traded funds. As rebates grew, trading 
became cheaper, which led to increased volume. 

24. These tape rebate programs were initiated with the SEC's approval and had a 
clear influence on trading behavior. As noted by the Caglio and Mayhew study for the SEC's 
Office of Economic Analysis: 

It has long been understood by industry participants and regulators that allocation 
formulas influence how trades are executed and reported. . . . [This paper] confirms the 
incentives created by allocation formulas are large enough to have a significant impact on 
average trade size [and] that revenue-sharing/rebate programs are a key mechanism used 
by the exchanges to align the incentives of order-flow providers with the exchange. 
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Caglio & Mayhew at 4. 

Tape or Trade Shredding 

25. The advent of tape rebates led to many traders engaging in a practice known as 
"tape shredding" or "trade shredding" Ñ a term used to describe the practice of intentionally 
splitting orders for securities into multiple smaller orders (e.g., splitting a 1,000 share order into 
ten 100-share orders) for the primary purpose of maximizing payments of rebates. 

26. This practice caused the SEC to become concerned that market participants were 
increasingly engaging in tape shredding as a means of increasing their share of tape rebates. The 
SEC was worried that tape shredding might occur at the expense of best execution of customer 
orders. The SEC dealt with the situation in two ways. One, it sought to disincentivize this 
behavior by changing, through rule-making, the allocation formula determining how participants 
in the Plans were allocated rebates. Two, it reached out to the SROs and asked them to adopt 
explicit rules prohibiting the practice of tape shredding. 

27. The SEC altered the formula which allocated market data fees to SROs when it 
adopted Rules 601 Ñ 603 of Regulation NMS ("Reg. NMS") and revised the joint industry plans 
in June 2005. This revised formula, which went into effect in 2007, eliminated the print 
disparity and encouraged aggressive quoting by rewarding exchanges for automated and 
accessible limit orders. Pursuant to the new formula, half the tape revenues were allocated based 
on an SRO's quoting share, and the other half were distributed according to an SRO's share of 
the trading. An SRO's trading share was computed in a way that did not assign equal value to 
small and large trades. 

28. While the SEC and SROs acknowledged that tape shredding was disruptive, they 
did not state that it was illegal or in violation of any securities laws or rules, including the SRO 
rules prohibiting acts that are contrary to high standards of commercial honor and just and 
equitable principles of trade. In particular, the SEC stated in the Reg. NMS Adopting Release: 

[T]he current [joint industry] Plan formulas are seriously flawed by an excessive focus on 
the number of trades, no matter how small the size, reported by an SRO. They thereby 
create an incentive for distortive behavior, such as wash sales and trade shredding, and 
fail to reflect an SRO's contribution to the best displayed quotations in NMS stocks. The 
[newly] adopted formula corrects these flaws. 

Reg. NMS Adopting Release, 70 Fed. Reg. at 37,503. 

29. In addition to revising the allocation formula, in early 2005 the SEC asked the 
SROs to pass rules prohibiting tape shredding, and in between August 2005 and May 2006, six 
exchanges and the NASD adopted rules prohibiting tape shredding.1  

1 See, e.g., Caglio & Mayhew at 17, and NASD Notice to Members 06-19, SEC Approves 
New Rule 3380, Order Entry & Execution Practices (Apr. 2006). 
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30. While the SEC and the SROs clearly recognized that the tape rebates were 
causing market participants to engage in trading behavior that was impacting the markets and the 
allocation of tape revenues, and potentially harming customers, they did not seek to punish these 
market participants for tape shredding in response to rebates which were put in place with the 
approval of the SEC. Rather, they sought to change the rebate structure to discourage 
participants from engaging in tape shredding and to incorporate explicit prohibitions against such 
behavior into SRO rules. 

Liquidity Rebates, High Frequency Trading and Trading Strategies Based on Rebates 

31. A maker-taker fee model has been adopted by exchanges to subsidize the 
provision of liquidity on their exchanges. Pursuant to this model, exchanges pay a fee to those 
who post non-marketable limit orders to buy or sell securities (and therefore "make" liquidity), 
and charge a fee to those who submit active market orders or marketable limit orders that "take" 
liquidity. Firms can add liquidity with non-marketable resting limit orders to either buy or sell a 
security. 

32. These rebates for making liquidity have been a major facilitator for the emergence 
of algorithmic high frequency trading ("HFT"). While there is no strict definition of HFT, it 
typically refers to professional proprietary traders that engage in thousands and sometimes 
millions or more trades a day. They establish positions for very short time periods, submit 
numerous orders that are cancelled shortly after submission, and typically do not carry any 
positions over-night. HFT has been described as "a very low-margin, low-risk strategy. Traders 
earn less than a penny a share and rarely hold overnight positions. Profits are measured in 
hundredths of a cent, or 'mils,' to use the industry parlance. [According to a former head of 
quantitative trading at Goldman Sachs], high frequency traders typically earn about 10 mils, or 
0.1 cent, a share trading U.S. equities. One of the attractions of the strategy is its consistency. 
High frequency traders rarely have losing days." See Michael Peitz, Inside the Machine: A 
Journey into the World of High Frequency Trading, Institutional Investor, May 2010, at 115. 

33. The SEC published a Concept Release on Equity Market Structure in January 
2010 which focused, in large part, on the changes to the market caused by the emergence of 
HFT. See Securities and Exchange Commission, Concept Release on Equity Mkt. Structure, 75 
Fed. Reg. 3594 (Jan. 21, 2010) (codified at 17 C.F.R. Part 242) ("SEC Concept Release"). It 
noted that HFT firms account for 50 percent or more of the total volume in the U.S. equities 
markets, and that "HFT is a dominant component of the current market structure and is likely to 
affect nearly all aspects of its performance." Id. at 3606. 

34. The SEC also acknowledged that liquidity rebates have played a significant role 
in the creation and strategies of HFT firms: 

Highly automated exchange systems and liquidity rebates have helped establish a 
business model for a new type of professional liquidity provider that is distinct from the 
more traditional exchange specialist and [OTC] market maker. In particular, proprietary 
trading firms and the proprietary trading desks of multi-service broker-dealers now take 
advantage of low-latency systems and liquidity rebates by submitting large numbers of 
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non-marketable orders (often cancelling a very high percentage of them), which provide 
liquidity to the market electronically. 

Id. at 3599. 

35. One of the significant strategies used by HFT firms is passive market making. 
Passive market makers submit non-marketable bids and offers that rest on the exchange order 
books and provide liquidity at specified prices. Sometimes the passive market makers take 
liquidity (i.e., enter a bid or offer that is immediately executed at market price), but as explained 
by the SEC in its Concept Release, "[The HFT's] primary sources of profits are from earning the 
spread by buying at the bid and selling at the offer and capturing any liquidity rebates offered by 
trading centers to liquidity-supplying orders." Id. at 3707 (emphasis added). 

36. In fact, the profit that can accrue from capturing liquidity rebates can often be 
greater than any profits from earning the spread. Several factors contribute to this situation. 
First, there is never a guarantee that a trader will be able to capture the spread before the market 
moves adversely to his position. Second, the mean bid-ask spread for most actively traded 
stocks is about $0.02.2  Third, liquidity rebates at the NYSE and BATS Exchange range from 
$0.0017 to $0.00313  and a trader can trade in a manner guaranteeing that he will earn the 
liquidity rebate for both buying and selling securities. Thus, the guaranteed rebate for buying 
and selling through orders that provide liquidity can be as high as $0.0062. While the mean 
spread at $0.02 is somewhat larger than two rebates, the mean spread is not guaranteed. 

37. The current fee for taking or removing liquidity on Nasdaq is $0.0030 per share. 
Nasdaq's highest rebate for adding liquidity, after meeting a certain threshold, is $0.0029 per 
share. 

38. The fact that rebates are an important aspect of many HFT firms' trading 
strategies and that some firms conduct some trades solely for the rebates has been acknowledged 
by the SEC. In its Concept Release the SEC stated: "One important aspect of passive market 
making is the liquidity rebates offered by many exchanges and ECNs...[t]he Commission 
requests comment on the volume of high frequency trading geared toward earning liquidity 
rebates and on the benefits or drawbacks of such trading." Id. at 3608. 

2 See RGM Advisors, LLC, Market Efficiency and Microstructure Evolution in U.S. 
Equity Markets: A High-Frequency Perspective, at 5 (Oct. 2010), available at 
http://fnce.wharton.upenn.edu/news/Litzenberger  transient vol5_2010.pdf. (explaining that the 
mean bid-ask spread for the stocks listed in the Russell 1000 Index in 2010 is approximately 
$.02.). 

3  See NYSE Trading Fee Schedule, available at http://usequities.nyx.com/markets/nyse-
equities/trading-fees  and BATS BZX Exchange Fee Schedule, available at 
http://www.batstrading.com/FeeSchedule/.  
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39. Moreover, the SEC asked, "For example, are there risk-free trading strategies 
driven solely by the ability to recoup a rebate that offer little or no utility to the marketplace?" 
Id. The SEC did not suggest or imply that such trading is in any way fraudulent or illegal. In 
fact, industry commentators responding to the SEC's questions regarding HFT and liquidity 
rebates have affirmed that there are indeed HFT firms that rely solely on rebates to be 
profitable.4  

40. Like the SEC, the International Organization of Securities Commissions 
("IOSCO") released a paper last year in which it reviewed HFT and concluded that it is in part 
driven by the rebates from the maker-taker model: "[M]aker/taker structures can lead to trading 
strategies aimed at optimizing rebates received for providing liquidity versus fees paid for taking 
it, rather than focusing on the level of the given instrument's price." IOSCO Consultation 
Report, Regulatory Issues Raised by the Impact of Technological Changes on Market Integrity 
and Efficiency, at 18 (July 2011). 

41. Significantly, when HFT firms buy and sell a security at the same price in close 
time proximity and earn two rebates, the traders are on a net basis adding no real liquidity to the 
market. 

42. As the SEC and Commodity Futures Trading Commission ("CFTC") noted in 
their report on the so-called "flash crash" of May 6, 2010, where the securities markets crashed 
and then rebounded in a matter of minutes, "[u]ntil recently, the fluctuations in the bid ask spread 
regulated the demand and supply of liquidity in financial markets. Now, it appears that in a 
world of HFT, bid ask spreads no longer provide sufficient incentives to offer liquidity in periods 
of high volatility." Joint CFTC-SEC Advisory Committee on Emerging Regulatory Issues, 
Recommendations Regarding Regulatory Responses to the Market Events of May 6, 2010, p. 9 
(Feb. 2011). Further, "especially in times of significant volatility, high trading volume is not 
necessarily a reliable indicator of market liquidity." Joint CFTC-SEC Advisory Committee on 
Emerging Regulatory Issues, Findings Regarding the Market Events of May 6, 2010, at 3 (Sept. 
2010). 

4  See, e.g., Correspondence from M. Nanang (Tradeworx, Inc.) to E. Murphy (SEC) dated 
April 21, 2010 attaching Tradeworx, Inc. Pub. Commentary On SEC Mkt. Structure Concept 
Release at 8 (Apr. 21, 2010) ("Tradeworx Presentation") (explaining, "For stocks that are 
extremely liquid, some market-makers may be willing to buy and sell at the same price; 
assuming they are able to hold positions for extremely short periods, there is minimal risk of 
adverse price movements. Such market-makers are said to be operating rebate-capture 
strategies because their only compensation is the rebate offered by exchanges for posting 
orders.") (emphasis added); see also Sal L. Arnuk and Joseph Saluzzi, Toxic Equity Trading 
Order Flow on Wall Street. The Real Force Behind the Explosion in Volume and Volatility, at 2 
(Dec. 2008), available at 
http://www.themistrading.conilarticlefiles/0000/0348/Toxic  Equity Trading on Wall Street  
12-17-08.pdf (explaining that the provision of exchange liquidity rebates has "led to trading 
strategies solely designed to obtain the liquidity rebate."). 

9 



43. In sum, the history of trading for rebates and the current HFT firms that rely on 
rebate trading clearly show that this is a lawful practice in the securities markets and not a 
violation of Section 10(b) of the Exchange Act, SEC Rule 10b-5, or the SRO's rules requiring 
"high standards of commercial honor and just and equitable principles of trade". The fact that 
Dr. Chen analogously sought to capitalize on the TLCs and make those a part of his over-all 
trading strategy would similarly not be considered illegal or manipulative under Section 10(b) or 
Rule 10b-5. 

Dividend Trade Strategies in the Equities and Options Markets 

44. Another form of trading in the equities and options markets relevant to this 
analysis is a form of trading referred to as "ex-dividend arbitrage" or "dividend play trades." Jia 
Hao, Avner Kalay, and Stewart Mayhew, Ex-dividend Arbitrage in Options Markets, The 
Society for Financial Studies (May 21, 2009) ("Hao, Kalay and Mayhew") [Dr. Mayhew was 
Deputy Chief Economist of the SEC at the time the paper was published]. Pursuant to this 
strategy, registered market makers in the options markets attempt to capture corporate dividend 
payments when individual options traders leave deep-in-the-money call options unexercised on 
the day prior to a stock's ex-dividend date (the day before which a stock must be owned in order 
to earn a dividend). This strategy is not prohibited by the SEC. 

45. To capture as much of the dividend as possible, two market makers trade deep-in-
the-money call options back and forth with each other on the day prior to the ex-dividend date. 
"Because the two trades are exactly offsetting and executed at the same price, the initial position 
has zero risk and requires no capital." Hao, Kalay and Mayhew at 272. "Because the trades are 
exactly offsetting, dividend play trades create trading volume without adding any liquidity to the 
market." Id. at 282. The market makers then exercise all their long options positions so that 
they are left with a long stock position. In most cases, their corresponding short options 
positions will be assigned and the market makers will be required to deliver most of their long 
stocks. 

46. Key to this strategy is the fact that the market makers will not be required to 
deliver all of their long stocks, because in some instances investors who are long the call options 
for the stock are not savvy enough to know that they should exercise their options in order to 
earn the dividends, or do not have enough money to buy the stock. This works to the benefit of 
the market makers, who rely on the fact that the Options Clearing Corporation ("OCC") 
randomly settles transactions when options are exercised, and if certain call options are 
unexercised there is a corresponding likelihood that investors who are short the calls will not be 
obligated to deliver the stock. Because the market makers hold such a large number of short 
calls, they manage to collect the dividend payment on the corresponding long stock positions. 
See International Securities Exchange ("ISE"), Dividend Trade Strategies in the U.S. Options 
Industry White Paper, (Mar. 2010). 

47. Because the market makers are left with a long stock position that is fully hedged 
by their short deep-in-the-money calls, this strategy has little risk in a low volatility environment. 
This practice is so prevalent among market makers that it has led to a marked increase in options 
trading volume in the options industry. See id. at 8-9; Hao, Kalay and Mayhew at 272, 282-83. 
As explained by the ISE, "[a]lthough the U.S. equity options industry reported 3% growth in 
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2009 . . . this growth is solely attributable to an objectionable trading strategy called a 'dividend 
trade.' ISE, Dividend Trade Strategies at p. 2. According to ISE, "this strategy distort[s] 
market share with millions of contracts [and] also takes advantage of . . . individual options 
traders." Id. 

48. Despite these issues, the SEC has never forbidden these strategies and has no 
rules prohibiting these trades based solely on earning dividends. Id. at 10. 

49. In fact, the SEC has approved the fee caps effectuated by the exchanges, without 
which these strategies would not be profitable. These fee caps encourage firms to enter into the 
simultaneous long and short positions necessary for this strategy. In particular, several options 
exchanges have set caps for market makers engaging in dividend capture strategies and have 
explicitly stated in adopting such caps that they are meant to facilitate these transactions. See, 
e.g., Hao, Kalay and Mayhew at 271, 281, and n.6 (noting the fee caps and describing dividend 
arbitrage as a trading scheme that "inflates reported volume and distorts its traditional relations 
to liquidity"). Fee structures encouraging dividend play trading have been adopted, in each case 
with SEC approval, by the Pacific Exchange, the Philadelphia Stock Exchange, the American 
Stock Exchange, and the Chicago Board of Option Exchange. Id. at 281. 

50. As noted by Hao, Kalay and Mayhew, "[t]he trading scheme inflates reported 
volume and distorts its traditional relations to liquidity. ... [D]ividend play activity increases 
trading volume without increasing liquidity. Exchanges executing a large amount of dividend 
play trading volume might convey an incorrect impression to market participants about the level 
of liquidity available on that exchange." Id. at 271, 295. Despite the impact of the trading on 
reported volume, the trades, which can be executed with "zero risk and ... no capital," are 
approved by the SEC. Id. at 272. 

Manipulation and Wash Trading in the Securities Markets 

51. Courts considering manipulative behavior in the securities markets have identified 
certain hallmarks of manipulation which can be indicative of the existence of manipulative 
conduct. These include: 

¥ trades that are done through fictitious names or nominees in order to hide their 
true ownership; 

¥ an uneconomical trade is executed in one market or security to affect a price in 
another market or security; 

¥ evidence that the trader knew or was reckless in not knowing that his actions 
might be harmful to the market or outright illegal; 

¥ dissemination of false literature and/or false information about the bids, offers, 
price, or volume of trading of a security; 

¥ attempts to dominate or control the market; 

11 



¥ the collapse of the market following the conclusion of the alleged manipulation; 

¥ matched orders; and 

¥ wash sales. 

52. In the present case, none of the aforementioned hallmarks of manipulation is 
present. I understand the following facts to be true. Dr. Chen did not try to hide the trades or his 
trading strategies, and the trades did not adversely affect the price of any other market 
transactions. Further, there is no evidence that Dr. Chen or Powhatan knew or could have known 
that the trades were in any way harmful to the market or in any way illegal. The Up-to 
Congestion bids submitted by Dr. Chen did not lead to the dissemination of any false pricing or 
volume information. Nor did Dr. Chen attempt to dominate or control the market. The Up-to 
Congestion market did not collapse after these trades ended or suffer any adverse effects from 
these trades. Additionally, the Up-to Congestion Trades were not matched trades, because there 
was always a chance that one of the legs of the transactions would not be accepted. 

53. Further, the trading at issue here was not wash trading, as that practice is 
understood in the securities markets. Prohibited wash trades are those transactions that involve 
nearly simultaneous purchase and sale of the same security for the same beneficial owner. Wash 
sales do not expose the trader to non-trivial market risk and, thus, have no legitimate economic 
foundation. They are effectuated with the intention of creating a false or misleading appearance 
of active trading in a particular security, usually to influence the price or volume of a security. 
Increased volume creates the appearance of demand and liquidity. 

54. Wash traders do not profit from their wash tradesÑrather, they profit either 
through the subsequent change in the price of the security or through accruing some other, later 
benefit that is in some way tied in with the security. The "cost" of a wash trade to the trader is 
that he pays the transaction costs involved in making the trade. 

55. In this case, my understanding about the facts surrounding the Up-to Congestion 
Transactions effectuated by Dr. Chen for Powhatan leads me to conclude, for several reasons, 
that they were not wash trades. One, they did not offset each other or reduce the risk of loss or 
gain to zero. When Dr. Chen entered bids for Up-to Congestion Transactions going to and from 
the same two locations, he incurred the risk that one of the transactions would not clear because 
the congestion could exceed the relevant cap. This exposed Powhatan to significant risk of loss 
and potential for gain. Further, the amount of the transmission loss credits was unknown at the 
time the bids were placed, and Powhatan ran the risk that the costs of the transaction would 
outweigh any potential credits. 

56. Additionally, I understand that in many instances, Dr. Chen entered into Up-to 
Congestion Trades which did not have the maximum congestion limit, even though the chance of 
one leg getting rejected was greater when the congestion limit was set lower. This practice 
exposed Powhatan to increased risk of only one of the legs of the Up-to Congestion Transactions 
clearing Ð behavior that is contrary to trying to engage in wash transactions with no potential 
economic benefit. 
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57. Another important distinction is that Dr. Chen lacked the requisite scienter 
required to find an illegitimate wash trade. My understanding is that his trades were not 
effectuated for the purpose of creating any false or misleading impression of active trading or 
some other market activity, and there is no indication that he took any steps to hide his trading or 
continue it once he realized that questions were being raised about his trades. Further, the 
collection of TLCs was not the only purpose of his trades: he also hoped to profit from the 
transactions if one of the legs was rejected, as discussed above. 

58. Dr. Chen effected the Up-to Congestion Transactions for a legitimate business 
purpose, and similar activity has been accepted as legitimate in the securities markets. An 
important case demonstrating this concept is one in which I was involved. In 2003, when I was 
the Vice President and Chief Counsel of the Market Regulation Department, NASD brought a 
case against Peter Kellogg for engaging in certain matched trades. See NASD Press Release, 
NASD Charges Peter Kellogg with Fraudulent Wash and Matched Trades (Nov. 5, 2003). 
NASD alleged that Mr. Kellogg had engaged in fraudulent wash and matched trades in August 
2001 when he placed identical, simultaneous buy and sell orders between four accounts he 
controlled with the purpose of realizing non-taxed gains. There was no real change in the 
beneficial ownership of the securities at issue. 

59. On August 6, 2004, the NASD announced that a Hearing Panel had dismissed 
NASD's complaint because the Hearing Panel found that "there was no evidence that Kellogg 
carried out the four transactions at issue with the intention to defraud, manipulate or deceive. 
Rather, the panel found that Kellogg conducted the transactions for legitimate business and tax 
purposes." See NASD Press Release, NASD Hearing Panel Dismisses Complaint Against Peter 
R. Kellogg (Aug. 6, 2004). FINRA does not make hearing panel decisions publicly available 
when charges are fully dismissed. However, NASD did release a redacted Order issued by a 
Hearing Panel that matches up with the Kellogg decision. See Dep't of Mkt. Regulation v. 
Kellogg, No. CMS030257, Disciplinary Proceeding (Aug. 6, 2004) ("Hearing Panel Decision"), 
available at 2004 NASD Discip. LEXIS 64. 

60. In its decision, the Hearing Panel explicitly rejected the arguments that (1) 
matched orders are per se illegal, regardless of whether they are part of a broader wash sale 
scheme, and therefore do not require independent proof of scienter and that (2) even in the 
absence of manipulative intent, wash sales and matched orders are deceptive and operate as a 
fraud on the market. The Hearing Panel stated that these theories were "not consistent with the 
provisions of the Exchange Act or the case law arising thereunder." Hearing Panel Decision, at 
9. 

61. The Hearing Panel found that the trades were legitimate because they were done 
for a legitimate business purpose and could not be prohibited wash trades without scienter. It 
stated that "klespondent's trades were effected in good faith and did not come within the 
proscription [against wash trades] of ¤ 9(a) [of the Exchange Act]. There were only four 
transactions in shares of an established company, and no evidence of any attempt or reason to 
manipulate the price of those shares, to induce anyone to trade in those shares, or to create the 
false or misleading appearance of market activity." Id. at 11-12. 

13 



62. Like Peter Kellogg, Dr. Chen engaged in transactions with a legitimate economic 
purpose, and without the intent of harming the market. 

63. Wash sales that have a legitimate purpose do not violate the federal securities 
laws. This is the reasoned decision of the Kellogg Hearing Panel Decision. It is also the implied 
rationale in the SEC's rule-making surrounding the tape revenue rebates, tape shredding and 
dividend trading discussed above. 

64. Finally, the transactions effectuated by Dr. Chen for Powhatan are distinguishable 
from wash sales in the equities markets because the Up-to Congestion Trades did not have the 
same external effects caused by wash sales in the equities markets. Wash sales in the equities 
markets almost inescapably result in external effects. The primary cause of these externalities is 
the dissemination to the public of price and volume information about the wash sales that is 
misleading because it results from non-competitively priced trades. Wash sales in the equities 
markets give the misleading impression of trading volume and interest in a security, and market 
participants rely on the disseminated information and allocate their resources accordingly. 

65. In contrast, I understand that the bids entered by Dr. Chen for Powhatan did not 
result in similar external effects. Powhatan's increased trading volume did not adversely impact 
the day ahead or real-time market for electricity at the nodes involved. Further, these 
transactions did not deprive anyone of transmission loss credits to which they had any claim or 
right. 

66. I therefore conclude that the transactions effectuated by Dr. Chen for Powhatan 
were neither manipulative nor wash trades as those terms are used or understood in the securities 
context. 

14 



UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

PJM Up-to Congestion Transactions 
 

Docket No. IN10-5-000 

AFFIDAVIT 

Richard G. Wallace, first being duly sworn on oath, deposes and says that the foregoing 
is his sworn affidavit in this proceeding and that the foregoing affidavit is true, correct, and 
complete to the best of his information, knowledge, and belief 

Richard G. Wallace 

Subscribed and sworn to before me this d5a-cof October, 2011. 

¥ 

My Commission Expires: 

MY COMMISSION EXPIRES: 
July 14, 2013 


