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IntroductionIntroduction
�� What is a manipulation?What is a manipulation?

�� attempt to attempt to ∆∆asset prices when no asset prices when no ∆∆fundamentalsfundamentals
�� behave like insider possessing private infobehave like insider possessing private info

�� Common criticism for asset Common criticism for asset mktsmkts
�� ““largelarge”” investors routinely shift pricesinvestors routinely shift prices
�� particular worries with prediction particular worries with prediction mktsmkts

→→ TradesportsTradesports, 2004 , 2004 ---- GRAPHGRAPH
�� concern with proposed terrorism market:concern with proposed terrorism market:

““[PAM][PAM] was a small program that faced a number of 
daunting technical and market challenges. Can futures Can futures 
markets be manipulated by adversaries?markets be manipulated by adversaries?““ (DARPA press (DARPA press 
release, July 2003)release, July 2003)



TradeSportsTradeSports Speculative Attack: 10/15/2004Speculative Attack: 10/15/2004
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Introduction Introduction ––
Importance of ManipulationImportance of Manipulation

�� Sheds light on rationality Sheds light on rationality mktmkt participantsparticipants
IEM 2000 WTA IEM 2000 WTA mktmkt::
�� ““mistakemistake”” and reversal on election eve and reversal on election eve ---- GRAPHGRAPH
�� arbitrage opportunitiesarbitrage opportunities

�� Issue: permanent effect on prices? If so problems Issue: permanent effect on prices? If so problems 
for efficiency in an asset marketfor efficiency in an asset market



Day After Election in 2000 IEM WTADay After Election in 2000 IEM WTA
(based on popular votes)(based on popular votes)
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Types of Stock Market ManipulationTypes of Stock Market Manipulation
1.1. ActionAction--based manipulationbased manipulation
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2.2. InformationInformation--based manipulationbased manipulation
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3.3. [*]Trade[*]Trade--based manipulationbased manipulation
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Allen and Gale (1992)Allen and Gale (1992)
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TradeTrade--Based Manipulation in PracticeBased Manipulation in Practice
�� Field:Field:

�� Common feature of *successful* manipulations:Common feature of *successful* manipulations:
thin thin mktsmkts; emerging ; emerging mktsmkts; supply constraint; supply constraint

�� Stock pools in 1920s (MJM, 2004)Stock pools in 1920s (MJM, 2004)
�� PumpPump--andand--dump penny stocks (AW, 2004)dump penny stocks (AW, 2004)
�� Brokers trading on own behalf in Pakistan (KM, 2003)Brokers trading on own behalf in Pakistan (KM, 2003)
�� Cornering in futures Cornering in futures mktsmkts (MNY, 2003)(MNY, 2003)
�� Racetracks Racetracks ---- unsuccessful (C, 1998unsuccessful (C, 1998---- SEE next slide)SEE next slide)

�� Experiments with prediction Experiments with prediction mktsmkts::
See other talks at DIMACS!See other talks at DIMACS!
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TradeTrade--Based Manipulation in Practice (cont) Based Manipulation in Practice (cont) ––
SKIP at DIMACSSKIP at DIMACS

�� Here:Here:
historical + contemporary evidence from historical + contemporary evidence from 
political prediction marketspolitical prediction markets
→→ observational evidence based on real betsobservational evidence based on real bets

�� CamererCamerer (1998) is most closely related.(1998) is most closely related.
Key differences:Key differences:
�� clear control (two markets linked to same fundamentals; clear control (two markets linked to same fundamentals; 
external valuation via polls)external valuation via polls)

�� CamererCamerer’’ss manipulation occur prior to most of bet activitymanipulation occur prior to most of bet activity
�� (final) prices known at all times(final) prices known at all times——not parinot pari--mutuel mutuel 
(efficiency conditions must hold at every instance)(efficiency conditions must hold at every instance)

�� no shortno short--selling constraintselling constraint
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This Paper This Paper ——
Trials from realTrials from real--world political prediction world political prediction mktsmkts
1.1. Controlled manipulation in the IEMControlled manipulation in the IEM

�� wellwell--known, online political futures known, online political futures mktmkt
�� operating since 1988operating since 1988
�� make make ““controlledcontrolled”” trades in 2000:trades in 2000:

planned and random investments (details below)planned and random investments (details below)
�� simulate large investor, perhaps with inside infosimulate large investor, perhaps with inside info

2.2. Observed manipulation in historical marketsObserved manipulation in historical markets
�� huge and formally structured political bet huge and formally structured political bet mktsmkts
�� $100M+ in current dollars wagered in one election$100M+ in current dollars wagered in one election
�� late 19late 19 � �� � Century Century –– WWIIWWII
�� examine instances of accused price riggingexamine instances of accused price rigging
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1. Controlled Manipulation in the 2000 IEM 1. Controlled Manipulation in the 2000 IEM ----
BackgroundBackground

�� Presidential markets:Presidential markets:
�� VSVS
�� WTAWTA

�� Assets in 2000 IEM:Assets in 2000 IEM:
�� DEMDEM
�� GOPGOP
�� REFREF

�� (VS, WTA) prices(VS, WTA) prices……
�� linked to same fundamentals (final vote share)linked to same fundamentals (final vote share)
�� have have eqbmeqbm relationship under efficient relationship under efficient mktsmkts
�� price in one can serve as price in one can serve as ““controlcontrol”” for price in otherfor price in other
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1.1. Controlled Manipulation in the 2000 IEM Controlled Manipulation in the 2000 IEM ——
Trading StrategyTrading Strategy

�� Randomly attack one or both IEM markets.Randomly attack one or both IEM markets.
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�� Size of investmentSize of investment
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Controlled Manipulation in the 2000 IEM Controlled Manipulation in the 2000 IEM ——
Aside: 1 Attack Vs. 2 AttacksAside: 1 Attack Vs. 2 Attacks

�� Why simultaneously attack both VS and WTA?Why simultaneously attack both VS and WTA?

�� How would someone with inside information invest:How would someone with inside information invest:
�� likely invest in both likely invest in both mktsmkts
�� since prices linked to same fundamentalsince prices linked to same fundamental

�� NonNon--financially motivated trader might invest in just financially motivated trader might invest in just 
one one mktmkt
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1.1. Controlled Manipulation in the 2000 IEM Controlled Manipulation in the 2000 IEM ––
Are the Attacks Big Enough?Are the Attacks Big Enough?

i.i. Size of betsSize of bets
�� total trade volumetotal trade volume……

�� $3116 wagered$3116 wagered
�� =2% total IEM trade volume=2% total IEM trade volume

�� biggest trade as % of current market capbiggest trade as % of current market cap……
�� VS: 3.0% of VS: 3.0% of mktmkt capcap
�� WTA: 2.7% of WTA: 2.7% of mktmkt capcap
�� NB: this mechanically NB: this mechanically ↓↓ with timewith time

�� each trade relative to average daily volumeeach trade relative to average daily volume……
�� VS: 181% (=$120/$66)VS: 181% (=$120/$66)
�� WTA: 28% (=$240/$870)WTA: 28% (=$240/$870)
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1.1. Controlled Manipulation in the 2000 IEM Controlled Manipulation in the 2000 IEM ––
Are the Attacks Big Enough? (cont)Are the Attacks Big Enough? (cont)

ii.ii. Initial price change (DEM/REP)Initial price change (DEM/REP)
30min after attack, 30min after attack, ∆∆prices comparable to prices comparable to dailydaily rangerange
�� average average intradayintraday price rangeprice range……

�� WTA: 3.8WTA: 3.8¢¢
�� VS: 0.5VS: 0.5¢¢

�� average price range in hour before trades average price range in hour before trades ……
�� WTA: 0.5WTA: 0.5¢¢
�� VS: 0VS: 0¢¢

�� ½½ hr after our trade starts, price changehr after our trade starts, price change……
�� WTA: 2.5WTA: 2.5¢¢
�� VS: 0.3VS: 0.3¢¢ (includes two (includes two ““unsuccessfulunsuccessful”” manipsmanips))

�� Case study Case study ---- GRAPHGRAPH



An Example of IEM ManipulationAn Example of IEM Manipulation
10/28/00 Manip (Sell Democrats in WTA+VS)
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2. Historical Political Stock Markets 2. Historical Political Stock Markets ––
The Grandfather of All Prediction The Grandfather of All Prediction MktsMkts

�� BackgroundBackground
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�� There were also active betting markets for other elective There were also active betting markets for other elective 
offices, including the Governor of New York State and the offices, including the Governor of New York State and the 
Mayor of New York City. Mayor of New York City. 

�� Information (prices for contracts; bet volume, narratives) Information (prices for contracts; bet volume, narratives) 
were published in newspapers virtually every day in the were published in newspapers virtually every day in the 
months preceding an election months preceding an election 
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2. Historical Markets 2. Historical Markets ––
as big as 10x as big as 10x TradeSportsTradeSports



� �� �

2. Historical Markets 2. Historical Markets ––
Impressive Predictive Ability Impressive Predictive Ability 
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2. Historical Markets 2. Historical Markets ––
comparable to IEM in comparable to IEM in ““callingcalling”” an electionan election
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2. Historical Markets And Manipulations2. Historical Markets And Manipulations
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2. Historical Markets And Manipulations2. Historical Markets And Manipulations——
Why Would It Be Done?Why Would It Be Done?

(1) If the betting odds affected beliefs about the outcome and (1) If the betting odds affected beliefs about the outcome and 
these beliefs affected the willingness to vote, then rational these beliefs affected the willingness to vote, then rational 
politicians should invest in manipulating the odds.  politicians should invest in manipulating the odds.  
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(2) Politicians as a matter of loyalty could be expected to bet (2) Politicians as a matter of loyalty could be expected to bet 
publicly for their partypublicly for their party’’s candidate, even when they did not s candidate, even when they did not 
favor them.favor them.
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2. Historical Markets And Manipulations2. Historical Markets And Manipulations——
Some ExamplesSome Examples
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2. Historical Markets And Manipulations2. Historical Markets And Manipulations——
More ExamplesMore Examples
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2. Historical Markets And Manipulations2. Historical Markets And Manipulations——
associated with large price changes associated with large price changes 

Charges of Manipulation For T. Roosevelt (Rep.) in 1904
Days 11 and 9
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2. Historical Markets And Manipulations2. Historical Markets And Manipulations——
The DataThe Data
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REMAINDER OF TALK.REMAINDER OF TALK.
Analysis of ManipulationsAnalysis of Manipulations

a)a) Start with IEMStart with IEM
Develop and use caseDevelop and use case--study methodologystudy methodology

b)b) Then turn to historical marketsThen turn to historical markets
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Case Study Framework (CLM, 1997)Case Study Framework (CLM, 1997)
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Case Study Case Study ---- DetailsDetails
1.1. Normal returnNormal return

�� underlying support follows AR(1)underlying support follows AR(1)
VSVS ��

�� =VS=VS ��
�� �� ��+e+e��

where *where *≡≡inverse std normal; einverse std normal; e ��~N(0,~N(0,σσ ��) ) iidiid
� presuming 2 assets and efficient mkts,

WTA � = Pr(VS �>½|Ω �)
= Pr(VS 	

�>-∑ 
 � �e 
|Ω �)
→ WTA 	

� = VS 	
�/((T-t) �σ)

� estimate based on daily closing price,
WTA 	

� = β 
+β �×VS 	
� /((T-t) � + ν �

where β �= σ � 
, β 
≈0
Exclude: Manip days; 10 days before election
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Case Study Case Study ---- Details (cont)Details (cont)
1.1. Normal return (cont)Normal return (cont)

�� RORROR
From observed dataFrom observed data

�� RORROR � � � � � �� � � � � �::
WTA/VS asset value based on above regression WTA/VS asset value based on above regression 
relationship (given the value in the other relationship (given the value in the other mktmkt))

2.2. Abnormal returnAbnormal return
ARAR �� = = RORROR 	 
	 
−− RORROR 	 
	 


� � 
 � � �� � 
 � � � where j=WTA,VS.where j=WTA,VS.
CARCAR �� ≡≡ ∑∑ �� �� �� ARAR ��

NB: sell NB: sell manipmanip →→ --ROR,ROR,--AR,AR,--CARCAR
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Case Study Case Study ---- Details (cont)Details (cont)
3.3. Examine path of abnormal return during postExamine path of abnormal return during post--event event 

window (after the manipulation)window (after the manipulation)
�� qualitative (graphical)qualitative (graphical)
�� formal testsformal tests
(i) Consider average CAR across manipulations,(i) Consider average CAR across manipulations,

J J ≡≡ MM ��
��∑∑ ��CARCAR � �� � /Var/Var(CAR)(CAR) �

�
��

�
�

Under H0: manipulation has no impact onUnder H0: manipulation has no impact on
mean (or variance) of returns, J~mean (or variance) of returns, J~NN(0,1).(0,1).
(ii) Regression (ii) Regression –– periodperiod--byby--period response,period response,

ARAR � �� � = = αα ��I(t=0) + I(t=0) + αα ��I(t=1) + I(t=1) + αα 		I(t=2) + I(t=2) + ……
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IEM IEM –– DataData
�� Data collection:Data collection:

�� trader account provides basic stats on each asset at any trader account provides basic stats on each asset at any 
time: last, bid, ask, high, lowtime: last, bid, ask, high, low

�� web page updates information every 15 minutesweb page updates information every 15 minutes
�� Collect information for 1+ hr before trades and for Collect information for 1+ hr before trades and for 
multiple hours after trademultiple hours after trade

�� Data organization:Data organization:
�� focus on last price for two main assets (DEM, GOP)focus on last price for two main assets (DEM, GOP)

work in progress: bidwork in progress: bid--ask bounce; composite assetask bounce; composite asset
�� aggregate to fifteen minute intervalsaggregate to fifteen minute intervals

need consistent timing for CAR; trades take time to need consistent timing for CAR; trades take time to 
executeexecute
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IEM IEM –– ResultsResults
Mean CR for 9 Successful TrialsMean CR for 9 Successful Trials
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Mean Cumul. Return Since Manipulation - Exclude 2 Unsucc. Trials
Time since manipulation - 15 min
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IEM Results WrapIEM Results Wrap--UpUp
�� Attempted manipulations largely undone by other Attempted manipulations largely undone by other 
traderstraders

�� WTA may be exceptionWTA may be exception–– seems that never fully seems that never fully 
undone (still investigating)undone (still investigating)

�� Largely a positive result Largely a positive result —— longlong--term market term market 
dynamics not influenced by uninformative tradingdynamics not influenced by uninformative trading



� �� �

Historical Markets Historical Markets –– The DataThe Data
�� DataData

�� 15 elections (188415 elections (1884--1940)1940)
�� Prices come from thorough review of 10 major Prices come from thorough review of 10 major 
newspapers (and some newspapers (and some minrminr ones)ones)

�� N=1197 (newspaperN=1197 (newspaper--day prices)day prices)
581 days with data581 days with data

�� 10 manipulations (all from NYT or WSJ)10 manipulations (all from NYT or WSJ)
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Historical Markets Historical Markets –– The EstimatesThe Estimates
�� Approach: how do prices move around Approach: how do prices move around 
manipulation day (t=0),manipulation day (t=0),
DempriceDemprice � �� � = = ∑∑ ��αα ��I(tI(t==s)I(DemMs)I(DemM) + ) + ∑∑ ��ββ ��I(tI(t==s)I(RepMs)I(RepM) + ) + νν ��

�� H0: manipulations has no permanent effectH0: manipulations has no permanent effect
ββ ��,,αα ��=0 for s=0 for s»»00

�� Caveats:Caveats:
�� reject H0 could simply be due to info shockreject H0 could simply be due to info shock
�� exact day of manipulation is blurryexact day of manipulation is blurry

could be t=could be t=--1 or t=01 or t=0
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Historical Markets Historical Markets –– Estimated effect of Estimated effect of 
Republican ManipulationRepublican Manipulation

Republican manipulation has real effect but quickly Republican manipulation has real effect but quickly 
dissipates (dissipates (…… not sure why effect grows t=+7)not sure why effect grows t=+7)
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Historical Markets Historical Markets –– Estimated effect of Estimated effect of 
Democratic ManipulationDemocratic Manipulation

Democratic manipulation has real effect but quickly Democratic manipulation has real effect but quickly 
dissipates (dissipates (…… not sure why effect grows t=+7)not sure why effect grows t=+7)
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