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Disclaimer

The views and opinions expressed in this presentation are those of
the author only, and do not necessarily represent the views and
opinions of AlphaSimplex Group, MIT, or any of their affiliates and
employees. The author makes no representations or warranty,
either expressed or implied, as to the accuracy or completeness of
the information contained in this article, nor is he recommending
that this presentation serve as the basis for any investment
decision. This presentation is for information purposes only.
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Motivation

Quantitative Equity Funds Hit Hard In August 2007

= Specifically, August 7-9, and massive reversal on August 10

= Some of the most consistently profitable funds lost too

Wall Street Journal
September 7, 2007

= Seemed to affect only quants
= No real market news

What Is The Future of Quant?

= |s “Quant Dead”?
= Can “it” happen again?
= \What can be done about it?

But Lack of Transparency Is
Problematic!

AUGUST AMBUSH

How Market Turmoil
Waylaid the ‘Quants’

Morgan Stanley Star Is
Among Those Battered;
No Time for Music Now

By ScOTT PATTERSON
And ANITA RAGHAVAN

Peter Muller, a 43-year-old trader
at Morgan Stanley, is used to markets
behaving more or less as he expects.
But inlate July, some unusual patterns
perplexed him. Certain investing strat-
egies that historically had posted
steady gains started faltering for no ev-
ident reason.

Soon, the unusual trading spread
from U.S. to Japanese and European
s eeMicbe cm sceall B AR e wlalead s

Adding Up
Estimated assets in quant hedge funds
using two common strategies, 'market
neutral’ and 'statistical abitrage’;
quarterly data

$100 billion <<+ ivis
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Source: Hedgefund.net
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A New Microscope

Use Strategy As Research Tool
= Lehmann (1990) and Lo and MacKinlay (1990)
= Basic mean-reversion strategy:

Wit

1 1 X
_N(Rit—k_Rmt—k) , By = Ni; Rk
Y wi = 0 Market Neutral

1 N
I, = 5 Z lw;;| Gross Long or Short Market Value

Ryt = ZwitRz-t/It Unleveraged Return
i=1
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A New Microscope

Expected Profits E[ 7,(q)]:

N q
m(q) = Z(Wz',t > Rz‘,t+k>
i=1 k=1
Elr(9)] = MT1) + - + MTy) — qo?(p)
L; = E[Remj — )Ry —p)]
M = %L’AL — %tr(A)
2 _ 1 x )2 _ 1
o (pn) = Ni;l(m—um : um:Ni;luz
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A New Microscope

Special Cases:
" Uncorrelated Returns (I'; = 0)

Elm(q)] = —qo?(p) < O

* |diosyncratic Mean Reversion (Marketmaking)

vi(k) < O
vij(k) = 0O
= M(Fk) > 0

E[r(q)] M) + - + M@y — qo?(w)

>0
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A New Microscope

Simulated Historical Performance of Contrarian Strategy

v Market Capitalization Deciles All
ear
Smallest Decile 2 Decile 3 Decile 4 Decile 5 Decilet Decile 7 Decile 8 Decile 9 Largest
Average Daily Returns
1995 3.57% 278% 1594%  1B2%  107%  0B1%  021% -001% -002%  0.04% 1.38%
1996 3.58% 247% 1.82% 1.34% 084%  052% 019%  -011%  -004%  0.02% 1.17 %
u] 0, L] u] u] 0, L] _ u] u] L] L]
1997 283% 1584% 1354% 102%  0B2% 028% 004% -012%  006%  014% 0.55%
a0 0, 0 o a0 0, _ 0 _ o a0 0 0
1998 258%  1458%  1.11% 0B2%  029%  003% -004% -012% 003% 010% 0.57 %
1999 2586% 141% 082% 038% -001% -011% -021% -035% -001% 006% 0.44%
2000 258% 159% 0592%  014% 003% -002% -014%  016%  000%  0D.03% 0.44%
2001 218% 1.28%  057% 024% 001%  006% 0.13% -010% -011%  -0.11% 0.31%
2002 1.67% 0D85% 0483% 029% 028% 026% 0268% 020% 011% 009% 0.45%
2003 1.00% 026% 007% 004% O011% 020% 0.98%  0.15%  004%  0.05% 0.21%
2004 117%  048% 031%  0368% 025% 029% 022% 015% 005% -001% 0.37 %
2005 1.05% 03539% 013%  011%  009% 011% 005% 005% 001% 002% 0.26%
2006 0a6% 026% 011% 008%  005% -002% -002% 005% 006%  000% 0.15%
2007 0.57% 009% 008% 0158% 016% -008% 004% -0.04%  000% -0.04% 0.13%
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A New Microscope

Simulated Historical Performance of Contrarian Strategy

Market Capitalization Deciles
Year All
Smallest Decile 2 Decile 3 Decile 4 Deciled Decile 6 Decile 7 Decile 8 Decile® Largest
Standard Deviation of Daily Returns
1995 0.92% 088% 081% 082% 078% 077% 073% 0B7% 063% 0BS% 0.40%
1996 1.07%  1.00% 079% 081% 088% 084%  090% 090% 083% 0.73% 0.45%
1997 1.04% 0598% 096% 096%  1.12% 100% 091% 099% 098% 0.77% 0.65%
1998 159% 167% 123% 1.22% 157%  1.28%  129% 143%  108%  1.00% 0.54%
1999 1.66%  1.82%  1.44%  1.44% 1.79%  157%  1.71% 1.70% 157% 1.07% 1.02%
2000 1587%  169%  206%  1.89% 1.76%  2158%  2.18%  229%  2.44%  2.56% 1.68%
2001 133%  1.26% 146%  1B2% 1B5% 1B4%  183% 191% 228% 229% 1.43%
2002 1.17% 089% 114% 1.07% 1.258%  1.11% 1.30%  1.42% 1.50%  1.50% 0.95%
2003 1.11%  081% 095%  089% 086% 081% 077% 076% 075%  0.56% 0.54%
2004 1.35% 10M1% 087% 076% 076% 078% 080% 074% 0B69% 057% 0.53%
2005 135% 080% 089% 070% 077% 077% 0B5% 073% 057% 0.56% 0.45%
2006 1.07%  0590% 083% 084% 070% 107%  06B3% 0B8% 0B4%  0B1% 0.52%
2007 0.96% 1.02% 1.00% 0589% 106% 144% 1.00% D08/% 06/% 0.56% 0.72%
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Total Assets, Expected Returns, and Leverage

AUM ($Billion)
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AUM in TASS Equity Hedge Funds and
the Profitability of the Contrarian Trading Strategy

1995 to 2007
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\ =—d— Contrarian Avg Daily Return [
\ I L 1.2%
I - 1.0%
I L 0.8%
\ I I - 0.6%
—l A 0.4
J ,/ N H 0.4%
K'Y \ /
"k
= ] ™. L o2%
ﬂ e
|_‘ T ﬂ T T T T T T T T T T T D.DO/O
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Average Daily Return

7 0Oct 10

Page 9



A New Microscope

Basic Leverage Calculations
= Regulation T leverage of 2:1 implies

$100MM of Capital = Leverage = |100|-1|-O|O—100| — 2:1
= More leverage is available:
$100MM of Capital = Leverage = |5OO|—1|_O|O_500| — 10:1
= Leverage magnifies risk and return:
0:1 = Leveraged Return = g ot
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Total Assets, Expected Returns, and Leverage

How Much Leverage Needed To Get 1998 Expected Return Level?

In 2007, use 2006 multiplier of 4
8:1 leverage
Compute leveraged returns
How did the contrarian strategy
perform during August 20077?
Recall that for 8:1 leverage:
- E[R,]=4x0.15% = 0.60%
— SD[R,]=4x0.52% =2.08%

—> 2007 Daily Mean: 0.60%
—> 2007 Daily SD: 2.08%

1998 Level of Average Daily Return

Average Required

Daily Return Leverage
Year Return Multiplier Ratio
1998 0.57% 1.00 2.00
1999 0.44% 1.28 2.57
2000 0.44% 1.28 2.56
2001 0.31% 1.81 3.63
2002 0.45% 1.26 2.52
2003 0.21% 2.77 5.53
2004 0.37% 1.52 3.04
2005 0.26% 2.20 4.40
2006 0.15% 3.88 7.76
2007 0.13% 4.48 8.96

Required Leverage Ratios For Contrarian Strategy To Yield
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What Happened In August 2007?

Daily Returns of the Contrarian Strategy In August 2007

Deciles by Market Capitalization
Date All
Smallest Decile 2 Decile 3 Deciled Deciled Decile6 Decile7 Decile 3 Decile® Largest
773072007 | -0.28% 0.08% 7.85%  -1.43% 0.29% 0.91% 1.04% 1.51% 2.05% 0.71% 1.77%
773172007 0.77% 4.41% 1.12% 220% -2E53% 0.09%  -3.19% 1.94%  -1.23% 0.22% 1.46%
812007 B.10% 1.78%  -5.55% 1.39% 379% -3582% -283% -252% -B06%  -0.90% 0.43%
8:2:2007 354%  -304% -046% -2BB% -377% -10.79% 8.63% B.12% 2% 0% | -1.22%
8372007 | -379% -Z24A9%  -312% 0.24% 3.52% 0.05%  -249%  -435% -229% -Z74% | -0.10%
862007 | -3.33% -706% -1.57%  -412% S47% 547w -475%  -2.86% 1.06% 3.08% 201%
872007 3.00% 1.03% £.55% -11.65% £.01% 2.79% 1.42% 4.08%  65.86% 2.67% 4.64%
882007 3.52% S5.30%  -10.36% -14.58%  S17.07% B8.65% 8.94% -13.85%  5.06% 5.91% | -11.33%
8/9/2007 3.66% J.42%  1546%  -11.08% 12.72% 15.78% 13.06% 17.33%  -10.32% 5.22% | 11.43%
8102007 | -1.32%  14.62%  24.32%  31.58%  35.08%  30.67%  30.07%  26.79%  18.73% 9.55% | 23.67%
81372007 842% -124% -253% 426%  -BX0% -088% 516%  -BO04% -B58%  -499% | -3.058%
81472007 4.65% ded4%  -1.02% 1.35% 223%  -1.12% 274%  -1.16% 0.66% 0.67% 0.33%
81572007 3.52% 4.74% 242%  -233% 0B9% -388% -0597% 536% Z2EY% 4V3% | -1.53%
811672007 | -5.03% -216% 059% -236%  -239%  -385%  -B4% -5.08% 1.08% 7.31% | -3.24%
811772007 | 14.30% 9.94% 0.41% 5.04% 532% 207w 0.47%  -1.56% 1.24% 0.44% 1.53%
8/20/2007 | 15.02% 7.02% 1.42% 5.40% 2.03% 1.74% 4.88% 2.22% 1.57% 4.67% 4.58%
82172007 4.953% 0.43% 0.02%  -1.80% 009% -Z254%  -0.33% -0.20% 0.74% 0.43% 0.24%
82272007 | -339% -123% 2O07% -2068%  O0E7% -331% 074% -226% 1.57% 037% | -1.51%
8/23/2007 | -0.14% 279% 279%  -0B4% 1.51% 4.15% 1.04%  -1.33% 1.28% 1.23% 1.31%
82472007 247% -113%  -0.26% 0.92% 370% -023%  -0.29% 0.37%  -1.42% 2.43% 1.73%
82772007 4.38% 2.80% 0.46% 0.78% 501% -0.63% 1.58% 2.85% 2.84% 0.10% 2.99%
82872007 1.64% 1.26% 0.34%  -245%  -2586%  -1.599%  -133% -1.77%  -1.88% 0.99% | -3.04%
82972007 5.79% 0.31% 5.07% 8.32% 7.78% Z214% 5.67% 6.39% 3.63% 3.94% 7.06%
8/30/2007 4.27% 0.16% 2.46% 1.61% 3.55% 041% -011%  -0.16% 047%  -0.19% 201%
83172007 B.75% 3.86% 380% 221% 0.21% 208% -032% -26B8% 0.02% 0.58% 1.46%
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What Happened In August 2007?

Daily Returns of Various Indexes In August 2007

Lehman LehmanUS  Goldman CBOE
MsCl Aggregate Universal Sachs Trade Volatility
S&P Small Emerging  MSCl World Us Gow. Corp. High- Commodity Woeighted  Index (VIX)
Date S&P 500 Cap 600 Markets ex. US Index Yield Index Index USD Index Change
7/30/2007 1.03% 0.94% 0.87% 0.14% -0.04% 0.18% 0.11% 0.12% -3.30
7/31/2007 -1.26% -0.88% 1.67% 1.36% 0.17% 0.61% 1.18% -0.10% 265
8/1/2007 0.73% 0.19% -3.42% -1.70% 0.04% 0.15% -1.34% 0.13% 0.15
8/2/2007 0.46% 0.98% 0.61% 0.62% 0.04% 0.53% 0.00% -0.20% -2.45
8/3/2007 -2.65% -3.48% -0.05% -0.37% 0.29% 0.03% -1.10% -0.66% 3.84
8/6/2007 2.42% 1.35% -1.99% -0.57% 0.14% -0.29% -2.76% 0.10% -2.56
8/7/2007 0.62% 0.71% 0.45% 0.56% 0.04% 0.38% 0.34% 0.28% -1.04
8/8/2007 1.44% 1.52% 2.83% 1.88% 0.48% 0.84% 0.20% 0.17% 0.1
8/9/2007 -2.95% -1.38% -1.28% -1.52% 0.31% 0.07% 0.37% 0.54% 5.03
8/10/2007 0.04% 1.01% -3.30% -2.85% 0.07% 0.29% 0.03% 0.12% 1.82
8/13/2007 -0.03% -0.84% 1.01% 1.08% 0.04% 0.34% 0.27% 0.46% -1.73
8/14/2007 -1.81% -1.87% -1.42% -1.10% 0.23% -0.10% 0.35% 0.54% 11
8/15/2007 -1.36% -1.45% -2.39% -1.62% 0.15% -0.56% 0.80% 0.41% 299
8/16/2007 0.33% 1.70% -5.63% -2.91% 0.58% -0.58% -3.01% 0.11% 0.16
8172007 2.46% 2.30% 0.12% 0.96% -0.28% 0.24% 1.49% 037 % -0.84
8202007 -0.03% 0.30% 3.78% 1.23% 0.23% 0.24% -1.65% -0.03% -3.66
8/21/2007 0.11% 0.21% -0.18% 061% 0.24% 0.19% -1.14% 0.11% -1.08
8222007 1.18% 1.19% 2.58% 1.27% -0.16% 0.37% 0.04% -0.30% -2.36
8/23/2007 0.11% -1.16% 1.76% 1.16% -0.01% 0.22% 0.96% 0.13% 027
8242007 1.16% 1.44% 0.44% 0.51% -0.10% 0.04% 1.10% -0.58% -1.90
8272007 -0.85% -1.07% 1.90% 0.29% 0.23% 0.17% 0.28% 0.09% 2.00
8282007 -2.34% -2.70% -0.85% -1.26% 0.34% -0.07 % 017 % 0.02% 3.58
8/29/2007 2.22% 2.28% 0.23% 0.04% -0.09% -0.06% 1.40% -0.07 % -2.48
87302007 0.41% -0.38% 1.31% 0.80% 0.29% 0.06% 0.15% 0.12% 1.25
8/31/2007 1.12% 1.28% 2.39% 1.58% -0.16% 0.01% 0.48% 0.00% -1.658
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Comparing August 2007 To August 1998

Daily Returns of the Contrarian Strategy In August and September 1998

Deciles by Market Capitalization

Date All
Smallest Decile 2 Decile 3 Decile 4 Decile 3 Decileé Decile7 Decile 38 Decile9 Largest
8/3/1998 3.35% 1.75% 1.68% 0.15% 328%  0.33% 0.40% 0.06% 0.62% 0.16% 1.01%
/41998 | -0.29% 2.16% 1.64%  -1.38% -1.18% -051% 082% -007% -1.22% -0.16% | -0.18%
8/5/1993 275% 1.93% 0.68% 2.60% 2.04% 093%  -0.57% 038%  -0.59% 2.56% 1.27%
3/6/1993 2.25% 1.68% 201% 0.36% 017% 033% -1.35% 0.15% 0.85% 1.34% 0.66%
871993 3.05% 299% 0.79% 0.26%  -0.23% 0.03% 0.12% 0.39% 283%  -0.10% 0.67%
8/10/1998 3.48% 1.69% 1.53% 0.21% 0.48% 2.23% 1.03%  -0.23% 0.68% 0.27% 1.27%
8/11/1998 2.34% 1.72% 0.81%  -0.24% 0.60% 1.18%  -0.36% 079% 029% -0.14% 0.59%
8/12/1998 4.83% 2.83% 271% 1.31% 0.96% 0.58% 201% 0.93% 1.00% 0.68% 2.04%
8/13/1998 3.74% 224% 0.88% 272% 0.37% 0.39% 1.03% 048%  0.11% 0.04% 1.33%
8/14/1998 2.258% 1.64% 3.57% 1.42%  -046%  -0.05% 066%  -0.07% 077%  -0.42% 0.94%
8/17/1998 2.46% 2.48% 1.81% 011% 0.32% 1.66%  0.01%  0.80% 0.11% 0.49% 0.96%
8/18/1998 4.31% 1.85% 1.75% 3.86% 035%  016%  -212% 0.03% 0.29% 0.12% 0.87%
8/19/1998 2.60% 2.15% 1.16% 045%  -0B5%  -0.36% 034%  -0.80% 0.06%  -0.13% 0.63%
8/20/1998 1.60% 3.04% 1.49% 042%  -0.64% 0.55% 087% -0B1% -085% -1.47% 0.46%
8/21/1998 2.26% 4.06% 2.18% 1.79% 1.03%  0.06%  028%  0.51% 0.06%  0.36% 1.04%
8/24/1998 5.35% 1.64% 4.13% 063%  -0.83% 0.13%  -1.87%  -1.02%  -065% 0.73% 0.90%
8/25/1998 2.05% 2.19% 1.76% oes%  -0.45% -0.34% 021% -1.46%  -0.48%  -0.596% 0.36%
8/26/1998 4.02% 1.39% 1.78% 0e1%  -0.31% 0.06%  -0.43% 1.03%  -065% -0.26% 0.61%
8/27/1998 1.69% 1.15% 0.24%  -1.16% -202% -047%  -154% -121%  063% -220% | -0.78%
8/28/1998 252% 229% 1.33% 1.35% 0.11% 1.12% -1.29%  -1.32% -1.18%  -036% 0.39%
8/31/1998 3.31% 1.79% 051% -0.36% -3.44% -1.97% -308% -447% -273%  -282% | -162%
9/1/1993 4.96% 4. 42% B.04% 4 67% 2.06% B.63% B.71% B.67% 4.90% B.10% B.59%
9/2/1993 4.43% 274% 1.90% 0.82%  -1.33% 0.25% 0.86%  -0.39% 0.45% 0.33% 0.63%
9/3/1993 3.89% 3.78% 2.08% 2.09% 0.23%  0.03% 0.79% 0.15% 0.51% 0.76% 1.41%
9/4/1998 5.10% 395% 2.09% 078% -033%  -084% -133% -1B1%  -1.18% -363% 0.26%
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Comparing August 2007 To August 1998

Daily Returns of the Contrarian Strategy In August and September 1998

Deciles by Market Capitalization

Date Smallest Decile 2 Decile 3 Deciled Deciled Decile6 Decile7 Decile8 Decile 9 Largest Al
9781998 3.53% 3.40% 3.82% 0.57% 0.60% 0.82% 1.35% 1.058% 0.97% 3.73% 2.08%
991998 1.99% 3.62% 1.358% 1.15% 1.12% 1.66% 1.70% 2.10% 2.32% 2.92% 2.42%

9/10/1998 4. 26% 2.68% 0.05% 2.05% 096% -0.27% 0B4%  -086% -067% -2.16% 0.29%
9111998 3.34% 317 % 2.15% 0.77% 0.20% 0.50%  -0.95% 1.268%  -0.18% 0.15% 1.24%
91471998 3.53% 3.58% 1.54% 0.83% -020% -042% -047% -050% 0.02% -0.23% 0.33%
9/15/1998 3.62% 2.36% 1.34% 077% -017% -098% -0582% -1.15%% -095% -063% 0.14%
9/16/1998 271% 3.33% 0.89% 1.48% 0.58% 0.83% 0.00% 0.05% 1.53%  -0.04% 1.01%
9171998 3.70% 2.24% 1.54% 1.86%  -0.95% 0.23% 1.10%  -0.40%  -086% 0.38% 0.79%
9181998 4.01% 3.94% 267% 1.27 % 2.55% 1.20% 117 %  1.41%  -0581% -0.45% 1.07 %
9211998 3.22% 1.28% 1.86% -061% -067% -009% -222% 1.08% -047%  -0.32% 0.19%
9/22/1998 3.26% 2.15% 1.66% 1.76% -0.21%  -016%  -062%  -206%  -1.46% 0.16% 0.42%
97231998 4.24% 2.16% 078% -1B86% -034% -233% -3058% -3.27% -060% -042% | -071%
9/24/1998 2.54% 1.47% 3.13% 1.60% 0.63%  038%  006%  02T% 0.59% 1.63% 1.21%
97251998 2.28% 3.27% 0.16% 0.56% 0.28% -0590%  -0B6% 0.67% 1.16% 0.36% 0.61%
9/28/1998 4.24% 1.24% 1.81% 264% 052%  -1.30% 047%  -158% -059% 0.16% 0.60%
9/29/1998 275% 1.48%  -0.07% 081% -083% -161% -1.58% -083% -1.19%  -083% | -0.29%
9/30/1998 2.598% 0.41% 0.33%  -0.96% 0m% -1.00%  -1.78%  -041% -010%  -074% | -0.33%
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The Unwind Hypothesis

What Happened?

Losses due to rapid and large unwind of quant fund (market-neutral)
Liquidation is likely forced because of firesale prices (sub-prime?)
Initial losses caused other funds to reduce risk and de-leverage
De-leveraging caused further losses across broader set of equity funds
Friday rebound consistent with liquidity trade, not informed trade
Rebound due to quant funds, long/short, 130/30, long-only funds

Did Portfolio Managers Use the Same Factors?

7 0Oct 10
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Factor-Based Strategies

Construct Five Long/Short Factor Portfolios

= Book-to-Market

= Earnings-to-Price

= Cashflow-to-Price

= Price Momentum

= Earnings Momentum

= Rank S&P 1500 stocks monthly

= |nvest $1 long in decile 10 (highest), $S1 short in decile 1 (lowest)
= Equal-weighting within deciles

= Simulate daily holding-period returns

70ct 10 Page 17



Factor-Based Strategies

Cumulative Return

Cumulative Returns of Factor-Based Portfolios

January 3, 2007 to December 31, 2007

Book to Market
Cash flow to Market
Earning to Price
Earning Momentum
Price Momentum

Return Regression RSQ

Turnover Regression RSQ

Return Regression RSQ (5-Day Moving Average)
Turnover Regression RSQ (5-Day Moving Average)
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Factor-Based Strategies

Using Tick Data, Construct Long/Short Factor Portfolios

=  Same five factors

= Compute 5-minute returns from 9:30am to 4:00pm (no overnight returns)
= Simulate intra-day performance of five long/short portfolios
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Measures of Liquidity and Price Impact

Liquidity
Measure

R,y = ¢ -I- Sgn(t) 1og(v; tpit) + €t

Y

= Kyle (1985) price-impact mode

= Use “tick test” to determine sign of daily volume

{+1 if Ri; >0

Son() = \_1 ifRy, <0

= Largervaluesof = less liquidity
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Measures of Liquidity and Price Impact

Aggregate Liquidity
(Average of Price Impact in bps)
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Average Price Impact Based on Daily Data
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Measures of Liquidity and Price Impact

Relative Price Impact Based on Transactions Data
July to September 2007, Base Date: July 2, 2007

25

—S&P 1500 X; 109($5,000) = 1.5 x X;log(X)
S&P 500 (Large Cap)

_ 1.5
—— S&P 400 (Mid Cap) X = $5,000

—— S&P 600 (Small Cap) = $353,553

Relative Increase in Price Impact
(Base Date: July, 2 2007)
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Proxies for Marketmaking Profits

What Happened To Market-Makers During August 2007?

=  Simulate simpler mean-reversion strategy using TAQ data
— Sort stocks based on previous 5-minute returns
— Put $1long in decile 1 (losers) and S1 short in decile 10 (winners)
— Rebalance every m minutes, m =5, 10,..., 60
— Cumulate profits
= Profitability of strategy should proxy for marketmaking P&L
= Let m vary to measure the value of liquidity provision vs. horizons
= Greater immediacy = larger profits on average
= Positive profits suggest the presence of discretionary liquidity providers
= Negative profits suggest the absence of discretionary liquidity providers
= Given positive bid/offer spreads, on average, profits should be positive
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Proxies for Marketmaking Profits

Weekly Averages of Returns to Simple Marketmaking Strategy

Average Return (bps)

35

24 1

25 4

35 -

Using Lagged 5-Minute Returns, July to September 2007

O 5 Minutes

m 10 Minutes
O 1% Minutes
0O 20 Minutes
W 50 Minutes

712107 to 716107
719107 to 713107

7116107 to Ti20/07

7123107 to TI27I07

7130107 to BI3I07

8/6107 to 8/10/107

8/13I07 to 8I17I07

8/20i07 to 8i24/07

8I27I07 to 8i31/07

9/4107 to 97107

9/10I07 to 9i14/07

9/17I07 to 9i21/07

9/24i07 to 9i28/07
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Proxies for Marketmaking Profits

450

Cumulative m-Min Returns of Intra-Daily Contrarian Profits for Deciles 10/1 of

S&P 1500 Stocks July 2 to September 30, 2008
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Proxies for Marketmaking Profits

FPanel A: High-Frequency Contrarian Strategy

Profitability of Intra-Daily and Daily Strategies
Over Various Holding Period, August 1-15, 2007

Fanel B; Daily Contrarian Strategy

Awerage Return (bps)

Return (%)

Fartfolia

1a 15 a0 BO Construction  Held 1 Held 2 Held 3 Held 4 Held 5
Date & Minutes Minutes  Minutes  Minutes  Minutes Date Day Days Days Days Days
8412007 5.06 B.81 514 §.02 737 84152007 014%  -1.03%  -2B9%  -257%  -034%
8202007 5.74 5.97 §.47 8.45 8.02 B22007 -076%  -162% -257% -2B3% -279%
8/3/2007 4.25 293 1.77 1.47 -0.62 8/3°2007 -030%  -057% 0.65% 0.29% 2.04%
8/B2007 -1.30 -2.87 -3.87 -8.75 -5.30 BBL2007  -147% -1.79% -1.75% 1.24% 3.44%
872007 -1.12 -5.32 -10.14 -14.55 -15.43 82007 -283% -4.49% 1.358% 4.00% 4.52%
8/8/2007  -18.69 -31.60 -40.93 -56.52 -52.43 882007 -3.99% 3.79% 7.81% 5.31% 5.20%
8/952007 -9.82 -16.86 -20.87 -27 65 -26.06 8/252007 B.85% 10.12% 9.83% 9.47% 8.96%
g#10/2007 -4.38 -11.41 -16.25 -25.15 -42.97 gM0/2007  -146% -1.71% -1.48% -1.84% -1.49%
841352007 -4.590 -10.29 -18.17 -23.18 -20.69 gM32007  0.19% 0.82% 3.79% 4.61% 377%
g/14/2007 5.39 772 §.30 1012 10,25 gM42007  -095% -0.83% 0.22% 0.34% 0.56%
§/15/2007 5.79 §.96 8963 §.46 §.35 g§M5/2007  -1.34%  -0.58% 0.31% 0.76% 1.69%

July Sigma 1.58 1.96 2.15 2.58 3.53 January to
July 2007 0.36% 0.49% 0.59% 0 66 % 0.69%
2007 Sigma 0.8% 1.1% 1.2% 1.5% 1.5%
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May 6, 2010

FINDINGS REGARDING
THE MARKET EVENTS
OF MAY 6, 2010

REPORT OF THE STAFFS OF THE CFTC
AND SEC TO THE JOINT ADVISORY
COMMITTEE ON EMERGING
REGULATORY ISSUES

U.5. Commodity Futures Trading Commission U.S. Securities & Exchange Commission
Three Lafayerte Centre, 1155 21 Streer, NW 100 F Streer, NE

\Vashingtcu, D.C. 20581 Waﬂhington, D.C. 20549

(202) 418-5000 (202) 5515500

www.cftesov WIWW.SEC. FOV

SEPTEMBER 30, 2010

http://sec.gov/news/studies/2010/marketevents-report.pdf

7 Oct 10 Slide 27



May 6, 2010

Shares (Thousands)

Accenture plc, Market Depth, Aggressive Buys, and Price
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May 6, 2010

Accenture plc, Market Depth, Aggressive Buys, and Price
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May 6, 2010

Top 100 ETFs’ Market Depth, Aggressive Buys, and Price
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May 6, 2010

Top 100 ETFs’ Market Depth, Aggressive Buys, and Price
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May 6, 2010

Aggressive Order Imbalance and Volume of 17 HFT Firms
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May 6, 2010

Percent Shares Traded by Market Center,
Adjusted for Direct Edge
One-Minute Intervals, 14:00 - 15:00
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Conclusions

Lessons from August 1998, August 2007, May 2010

= Three L’s of Financial Crises: Liquidity, Leverage, Losses

= All strategies are more crowded now (connectedness) relative to 1998

= Centralized exchanges vs. OTC yields different timescales for crisis

" Hold-to-maturity vs. mark-to-market accounting yields different timescales
* Hedge funds and HFTs provide more significant amounts of liquidity today
= Hedge funds and HFTs can withdraw liquidity suddenly, unlike banks

= Liquidity withdrawal can lead to market dislocations

" Financial markets are more highly connected = new betas

= Systemic risk has increased

Market Microstructure Requires New Regulatory Framework
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Thank You!
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