[TOOOTIKEC OTPATNYIKEC ETTEVOUONC
OTIC OIEOVEIC AYOPEC
(Khandani & Lo)



XpovoAoyia etreicodiwv AuyouaTou 2007

* [lpoBAfuata otnv ayopd evuttoOnkou daveiouou
uwnAou Kivduvou (sub-prime) Je avTikTUTTO OTIC QYOPEC
OMOAOYWYV Kal daveIoHOoU

 ERdoudada 6 AuyouoTou:

— MeyaAeg ammwAeieg o€ hedge funds peToxwv mou akoAouBouoav
TTOOOTIKES OTPATNYIKEG OUBETEPEG TTPOG TNV KATEUBUVON TNG
ayopag

— 2TIG 7 Kal 8 AuyouoTou HEYAAEC ATTWAEIEC EVW N ayopd dev
KIV|OnKe 181aiTePQ

— 2716 9 AuyouoTou peyaAec attwAeleg padi e 3% TrTwaon ayopadg

— %Tlé 10 AuyouoTou KIVAOEIG QUTEG AVTIOTPAPNKAV O€ KATTOIO

aBuod

— 2UVOAIKA xaoav 5-30% o¢€ eKeiveg TIC NEPEC akOpa Kal funds ue

KAAUTEPEC ATTOOOCEIC OTOV XOPO

1.X. Rennaissance Technologies Corp (atmodooeic 35% atrd
1989 €xaoe 8.7% Auy07)



August

Index / Sub Strategies 2007
Credit SuissaTremont dedge Fund Index -1.53%
Comvertible Arbitrage -1.08%
Dedicated Short Bias -1.14%
Emerging Markets -2.37%
Equity Market Neutral -0.39%
Event Drivan -1.88%
Distressed -1.73%
Multi-Etrategy -2.03%
Risk Arbtrage -0.65%
Fixed Income Arbitrage -087%
Global Macro -0.62%
Long/Short Equity -1.38%
Managed Futures -4.51%
Multi-Strateqy -1.40%

Table 9: CS/Tremont hedge-fund index returns for the month of August 2007, Sourcs:

www . hedgeindex. com
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ATT0000¢€IC TTOOOTIKAC oTpaTnyIkN¢ Lehman-Lo-MacKinlay

Iarket Capitalization Deciles
Yaar Al
Smallest Decile 2 Decile3 Decile 4 Decile 5 Decile® Decile7 Decile8 Decile@ Largest
Average Dally netlms
1905 A.57% 2.75% 1949 1.829% 1.07% 0.81% 0.21% 0% 0029 0.04% 1.389%
1006 3.58% 247% 1829 1.349%: 0.84% 0.52% .19% 011% 00495 0.02% 1.179%
1907 2.83% 1.94% 1.34%: 1.029% 0.82% 0.28% 0049 0.12% 0,089 0.14% B8
1908 2.38% 1.45% 1.11% 0.629% 0.28% 0.03% 0049 0.12% 0.039% 010% 0.57%
1999 2.58% 1.41% 082% 0.389% -0.01% 11% 0.21% 0.35% 00135 0.08% PR
2000 2.58% 1.59% 092% 01435 0.03% A3.02% 0.14% 0.18% 00096 0.03% PR
2001 2.15% 1.25% 0.57% 0249 -0.01% 0.08% 013% 010% 0119 -0 11% Pl oY
2002 1.87% 0.85% 0.53% 0.299% 0.28% 0.28% 0.28% 0.20% 0119 0.08% O45%
2003 1.00% 0.28% 00T 00495 011% 0.20% 0.18% 3.15% [ 0.05% o.21%
2004 1.17% 0.48% 3.31% 0.389% 0.25% 0.29% 0.22% 3.15% 0.059% -0.01%: 0.37%
2005 1.05% 0.399% 3.13% 0113 0.08% 311% 0.05% 008 LR 0.02% 0.28%
2006 0.88% 0.28% T11% 10,0895 0.05% A3.02% 0.02% 0.05% 0,089 0.00% o.15%
2007 0.57% 0.08% 0.08% 0.189% 0.18% -03.08% 0.04% -0.04% 0009 -0.04% 0.13%
Standard Deviation of Daily Beturns
1905 0.92% 0.88% 081% 0.829% 0.78% O77% 0.73% DETY% 0.839% 0.85% o409
1006 1.07% 1.00% 0.79% 0.81% 0.88% 0.849% 0.90% 0.a0% 0.839% 0.7 3% 0489
1907 1.04% 0.98% 0.98% 0.98% 1.12% 1.00% 0.91% 0.99% 0.989% 0F7% 058
1908 1.58% 1.87% 1.2233%: 1.229% 1.57% 1.25% 1.28% 1.43% 1.089% 1.00% 0849
1999 1.86% 1.82% 1449 1,449 1.79% 1.57% 1.71% 1.70% 1.57% 1.07% 1.02%
2000 1.57% 1.89% 2.106% 1.899% 1.78% 2.15% 2.18% 2.29% 2449 2.58% 1.88%
2001 1.33% 1.26% 1.46% 1.829% 1.85% 1.84% 1.83% 1.81% 2.28% 2.28% 14739
2002 1.17% 0.89% 1.14%: 1.07% 1.25% 1.11% 1.309% 142% 1.509% 1.50% 0889
2003 1.11% 0.81% 0a5% 0.899% 0.85% oa1% QF7% 0.76% 0.75% 0.55% 0.549%
2004 1.35% 1.01% 087% 0789 0.78% 0.78% 0.80% 0.74% 0599 0.57% 0.53%
2005 1.35% 0.80% 0.89% 0.70% 077% QF7% 0.65% 072% 0.57% 0.55% D.469%
2006 1.07% 0.80% 083% 0849 0.70% 1.07% 0.68% 0.53% 0.549% 0.61% 0.52%
2007 0.96% 1.02% 1.00% 0.999% 1.06% 1.44% 1.00% 087% 0.657% 0.55% 0.72%
Annualized Sharpe Hatio TG THSRIres Tate)

1805 51.27 4920 3773 31.28 21.43 12.58 4652 -0.22 -0.54 0.87 53487
19496 53.08 A2 3827 26.10 18.17 9.85 3.38 -1.89 059 0.38 38.24
1847 43.15 31.189 2200 15.56 287 4.45 074 -1.83 045 273 2045
1808 23.51 1378 14.22 504 242 0.33 -0.54 -1.32 0.43 1.53 1052
1894 2432 12.25 .05 422 -0.11 -1.08 -1.33 -3.23 <0104 .82 581
2000 25.95 14.81 704 1.18 [y -0.18 -1.04 1.14 o o2 417
2001 25.55 15.58 6.15 2.30 -0.05 0.57 1.09 078 078 -0.73 345
2002 22 54 15.10 7.30 4.23 A.57 3.58 3.38 2.24 1.13 0.93 7.25
2003 14.32 5.19 -1.11 053 1.94 3. 3.54 308 083 1.33 546
2004 1375 7.55 5.50 748 511 5.90 427 3.20 1.12 -0.33 11.07
2005 12.33 772 2.28 242 1.95 2.2a 1.31 1.74 0.35 0.562 85485
20046 1272 449 208 1.18 1.14 -0.25 -0.56 1.08 150 -0.103 447
2007 .40 1.45 1.33 243 2.40 -84 0.59 -0.74 -0.05 -1.03 273

Table 2: Year-by-yvear average daily retumns, standard deviations of daily returns, and annu-
alized Sharpe ratios (/250 = (average daily return/standard deviation)) of Lo and MacKin-
lay’s (1990) contrarian trading strategy applied to all U5, common stocks {CRSP share
codes 10 and 11) with share prices above §5 and less than $2.000, and market-capitalization
deciles, from Jamuary 3, 1995 to August 31, 2007,




Average Daily Returns of Contrarian Trading Strategy By Year and
Mar ket Capitalization Deciles, 1985 to 2007
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Figure 1: Year-by-year average daily returns of Lo and MacKinlay's (1990) contrarian trading
strategy applied to all US. common stocks (CRSP share codes 100 and 11) with share prices
above $5 and less than $2,000, and market-capitalization deciles, from January 3, 1995 to
August 31, 2007



. Ceciles by Market Capitalization Al
e
Smallest Decile 2 Decile 3 Decile 4 Deciles  Decile & DecileT  Decile 8 Decile 9 Langest
TI200T -L0T 0.029% 1.96% -1.36% 007% 0.23% 0.269% 0.33% 0.51% 0.18% 0.44%:
TrA2007 0.15% 1.10% 0.28% 0.65% -1L53% 0.02% -01.30% 0.459% A131% 005% 0.35%
42007 1.53% 0.45% -1.38% 0.35% 0.85% -L33%% ST 1% 0LE3% -2 02% ~0.22% 011%
4202007 0.38%: -0 7E% -0.12% 357 % -01.84%; -2.70% 2.18% 1.63% -0.Ta% -0.19%; -0.30%
432007 -0L85% -1.62% -0.7a% 00E% 0.28% 0012 -1.62% -1.09% -0.57% - BB 0029
Ae2007 -0L83% 17T -0.39% -1.03% 1.37% -1.37% -1.19% -T2 0.27% 0.77% 0.50%:
aTr2007 0.75% i0.26% 1642 281 180 -00T0% i0.36% 1022 -1 T2% -0ET: | -1.16%
a'82007 0.88% -1.33% 259 -365%  -4FTe -2.16% -2 X% -3.46% -1.26% -1.48% | -2.83%
Aa2007 0.91% -1.86% -3Aams 2T -318%% -3.85% -327T% -4.33% 0 -258% 0 -1.31% | -2.86%
anae200T 0033 3659 6.08% T90% B.TT% TET% T52% 6.70%% 4.68% 2.30%% 5.02%
Ar302007 1.35% 319 063N -1 007 % -1.656%; A0L22% -1.29% -2 -2.14% -1.25%; 0. 76%
8472007 1.16% 0.891% -0.26% 0.34% 0.55% -0L28%%: 0.69% -0.28% 0.16% 017 % 0.08%
an&e200r 0.38% 1.19% 0UE1% -1.58% -7 % -0L8T -0.24% -1.34% -0.67% -1.18%; -0.38%
ane200T -1.26%; -0.54% 0.15% -3.59% -0.80%: 0999 -1.73% -1.27% 0.27% -1.83% LA
anTe200r 357 2.499% o109 1.26% 1.33% -052%; 0.129% -0.39% 0.31% 0.11%: 0.38%%:
82002007 3.75% 1.75% 0.35% 1.35% 0.51% 0.44% 1.22% 0.56% 0.38% 1.17% 1.14%
B212007 1.24% 01% 0.01%: 0.45% 002% 063 % -0 08% 0.05%: 0.18% 0.11% 0.06%
2202007 -0.85%; 131 -0.62% -1.51% -7 -0083%% -018% -0.66% 0.39% 0.09% -0.33%
2302007 -0L03%%: 0.7 0.70% -0.16%: 0.38% 1.04% 0.26% -0.33% 0.32% 0.31% 0.33%
8242007 0.62% -0.23% S 0.23% 0.82% -0L05% 00T 0.09% -0.35% 051% 0.43%
L2Trxar 1.10%%: 0.70% 0o11% 0.20% 1.26%; 167 0.39% 071% 0.7 1% 0.03% 0.75%
Arde20ar 0.41% 0.32% 0.08% -1E1%: -054%; -L50%: -0.33% -ladty 04T 0.25% - TE%:
B2 00T 1.45%: 0.09% 1.27% 2.08% 1.84%; -0.53% 1.42% 1.60% 0A81% 0.928% 1.76%
4302007 1.07%% 0.04% 0.62% 0.40% 0.29% 2102 -0.03% -0.0a% 0.12% -0.05%; 0.50%:
A 32007 1.69% 0.97% 0.95% -0.55% 0.05% 0.52% -.0a% 0BT 0U01 % 0.14% 0.35%

Table 3: Daily returmms of Lo and MacKinlay's (1990) contrarian trading strategy applied to
all U.S. common stocks (CRSP share codes 10 and 11) with share prices above $5 and less
than $2,000, and market-capitalization deciles, from Monday July 30, 2007 to Friday August

31, 2007.



Cumulative Return of Contrarian Trading Strategy and
NYSE Daily Share Volume In 2007

(Geometric Compounding of Daily Returns)

1.3 10
B NYSE Daily Share Volume =——Contrarian CumReturn |
1.2 MW/ ?
=
/‘\lf/// |
E1a B =
2 (=
& g
£ =
""; [#p]
= =
E o
o 1.0 S
E
0.9

0.8
20070103 20070202 20070306 20070404 20070504 20070605 20070705 20070803

Figure 2: Cumulative return of the contrarian trading strategy from January 3 to August
31, 2007, and the NYSE daily share volume during this same period.



Lehman Lehman US  Goldman CBOE
MSCI MSCI Aggregate Universal Sachs Tradke Waolatility
S&P Small Bmerging Weord ex. US Gov. Corp. High- Commodity Weighted Index (W]
Ciate S&P 500 Cap &00 Marke s s Imdex Yield Index Imdex LSO Imeclee Changs
Ty 2007 10033 0.894%: QAT 0.14% -0 0% 1% 011% -0 12% -3.30
T 2007 -1.25%: -0.88% 1.6T% 1.36% 0T 0LE1% 1.13% -0 10 265
a0 2007 0.7 Qe -3.42%% -1.70% 0.04% -015% -1.34% 0.13% i =
A2 2007 0453 09896 DA% 0.82% 0.04% 0.53% 0.0 -0 20%% -2.45
Q32007 -2 G5 -3.48% -005% -03T 0.29% 0.08% -110%% -i0.65% 3.94
Ao 2007 2.42%: 1.35%: -1.88% 05T -0 14% -0 29% -2.76% 0. 10% -2.56
AT 2007 UE22: 0.71% 045, 0.56% -004%% 0.38% 0. 34%% 0.28% -1.04
gy 2007 1499 1.52% 2.8%%% 1.88% -0 A8 0.84%% -0 01T -1
A0 2007 -255% -1.38% -1.28% -1.52% 031% -00Ts 03T 0.54% 5103
810 2007 00435 1019 -3 -285% 00T -2 0003 01205 1.82
832007 S0 -0 847 101 %% 1.08% 0.04% 0.34% 027 % 0.45% -1.73
ama 2007 -1 219 -1 A7 B I =i =119 0.23% S0010%% 0.35% 0.54%, 1.11
aMa 2007 -1 AE3 -1.45% -2 399 -1.52% 0.15% -0.58% 0.80%% 0.41%% 2.99
aMa 2007 0337 1.70%: -5 5% -2.81% 0.58% -0.59% -3.01 % -0.11% i 1=
M7 2007 248573 2303 Q129 0.98% -0L2E% 0.24% 1.499% -0.37 % -84
a2y 2007 -0 3R Q.33 3.78% 1.239% 0.23% 0.24% -1.85% -0.103% -3.68
a3 2007 [ B - D213 -0.18% 0.51% 0.24% o18% -11a% o.11%% -1.048
S22 2007 1183 1153 258% 1279%% -0 18% 0.3y 0.0a%% -0 300 -2.38
22007 R R -1.15%: 1.76% 1.16% 0L %% 0.22% 0. 86% -0 13% -02T
24 2007 1153 1.4 0.44% 051% SO0 0.0d%s 1109 -0 54% -1.90
BT 2007 -0.85% -1.07%% 1 30% 0.29% 0.23% o1 0.23% 0.09% 2.00
A2 2007 -2 34% -2 0% -1 A5% -1.26% 0.34% SO0 ELI i 0.02% 3.58
B2 2007 2.22% 2.28% -023% 0.04%: -0 -0L08%% 1.40% 0L -2.449
Sy 2007 -0l % -0.38% 1.31%% 10803 0.29% 0.08% 0.15% 0.12% 1.25
A3 2007 1.12% 1.28% 2.359% 1.58% -0 16% 00 % 0.43% 0.100% -1.648

Table 4: Daily returns of various market mdexes from Monday July 30, 2007 to Friday
With the exception of the Goldman Sachs Commodities Index and the
Trade Weighted USD Index, which are obtained from the Global Financial Database, all
other data series are obtained from Datastream. In all cases the total returns index i1s used.,
which capture the effects of any coupons and/or dividends that would acerue to an investor

Aungust 31, 2007.

i the underlying assets of these indexes.




Dweciles by Market Capitalization
Drate All
Smallest Decile 2 Deciled Decilea Deciles Deciled Decile T Deciled Decile 9 Largest
21948 3.35% 1.75% 16874 2.15% 3.25% -0.33% 0 40% O35 OEZ% 15 1.01%%
@4 1948 -0 29% 2165% 1.64%% -1.35%: -1_18% -0.31% -0.82% =10 % -122% =015 A0.18%
s 1948 275 % L B LG5 2 60%: 2.04%: 083%: -0 575 0 33%: -0 59% 2 55% 1275
e 19468 2.235%: 1.65% 2.01%% . 38%: D17 -0-33% -1.35% a.15%: a85%: 1.34%% O_55%
271948 305% 2 99%%: A7 O 28%: -0_23% 3% a12%: 0-39%: 293% -1 D57 %
a1 1948 3.48% 1.69%% 1.53% .91 % O48%: 2 23% 1.03%: -0 23% O583% [ Rk Y 1.2
211943 2.34%: 1.72%% g1t -0.24%; 0_50%: 1.18% -0_35% 0.79% -028% -L1d4%: 0.55%:
812 1943 4 83 % 2 85%% 271%% 1.31%: 0955 058% 2001 % 083%: 1.00%: G5 2.04%:
813 1943 A 74% 2.24%% Q85 2. 73% .37 % 0:39%: 1.03% 0.23%: -0 11% [ W 1.33%%:
2141948 2.235%: 1_54%% A5 1_429% -0 555 -0H5% 0885 -0 % Q7T % LA O.94%:
817 19498 2.48% 2.48% 1.81% o119 -39 1.66% -0uD 1% -0.80% 0.11% 0.49% 0869
/191943 .31 % 1.85% 1.75% 3.95% 0.35% -0.16% -2.12% 003% a929% a1Zs 0.8
819 19403 280 %: 215%%: 1-15% 455 -0 G5%: i E 034 % =080 % D0E% =01 3 O_63%
B2y 19468 1.80%: A04%% 14895 425 -0 Gd%s 055% Q8T % =005 e -0.55% =1 0.4 5%
2w 19498 2.26% 4 .06% 218% 1.79% 1.033% -0u06% -0.28% -051% 0.06% -0.35% 1.04%
241948 5.35% 1.84%% 4 13% . 53% -0_83% 0.1:3%: -1.57% -1.02%: -058% AT 3% 3. 90%
8251948 2.05%: 219%: 1.7 5% O 835%: -0_45% R 091 %% -1 45%: -0 48% LS5 O_36%
26 1948 402 % 1395 1.75% 0.81%: -0_31%% L Dot -0 4:3% 1.03%: -055% =025 D519
2T 1948 1.69%: 1.15%% Q245 -1_18%: -2 2% -0 AT -1 54% =181 % =053 % -2 20 SIUF B
28 1948 252 %: 2297 1.35% 1.35%: Oo11%s 112%: -1 29% =1.32% -1 18% - 3ET O 39%
311948 3231 % 1.7 5% Q519 -0_38% -3 4% -187% -308% -2 AT -2 3% -28F% 162
9 w1948 & 995 % 4 4% G045 4 BT 9_085%: B.88% G711 % 58T % 4 90%: 108 5.59%
@2 1948 4 43%: 27d4% 1.9 0.82% -1.33%: 0.235% 0.88% -0.39% 045%: 3F% 053
@3 1948 3.89% 3.78% 2.08% 209 0233 -0u03% 0% D.15% 0.51% 0.76% 1.41%
@Y 1948 S 10%: a5 209 D.755%: -0 33%: L A =-1.33% =151 % -1 15% -3 GET O 25%
Qrd 1948 353% I Y a8 D.57% 0. 50°%: 082% 1.35% 1.05%: Q.97 % AT 2.05%
Q41948 1.99% A8 1.35% 1.15% 1129 1.88%: 1_70°% 2.10%: 2.32%: 2.92%: 2.42%
@10 19403 & 25 % 285% QLO5% 2 05%: 0985 -0 27 0845 -0.85%: -057 % -2 15% O.29%
@1 1942 3 34% A1 215% 0% 0.20% 0.50% -0.95%: 128% -0.18% 15 1.24%%:
1419493 3.53% A55% 1.54%% 0.833% -0.20% -0.425% -0 AT -0.30% a02% -LEF 033G
@15 194038 382%: 2 35% 1.34% .77 =017 -0 B8% -0 52% =115% -0 95% B Whe o O 1d%
@16 19403 271 % A33 [ = 1= 1_48% 0.58%: 083% Q005 0.05%: 1.53% - 04%s 1.01%%
Q171948 AF0% 2 24%% 1.54% 1.58% -0_95% 023% 1105 -0 0% -0.86% 35 0.7 9%
@18 1948 &0 % A94% 2 657 1.27% 2.55%: 120%: -117% -1 .481% -0.51% LA 1.0
W 1946 3 22%. 1.25% 1.86%: ~0UE1 %S -0 87 % 0085 -2 23% 1.08%: =0 AT e S0LEET 0.1 9%
WX 1948 326 % 215%%: 1.65% 1.76%: -0_21%: 001 6% -0 52% -2 06 % =1 45T a1E%: O.d 2%
WY 1943 & 3 2 16%: LT &% -1 58% -0_3d4%5 ~233% -3 08% -3 2T % =0 50% -0l L2 S0 A%
W2 19498 2.54% 1.47% 313% 1.60% 06T -0U%8% -0u06% 027 0.59% 1.863% 121%
Q251948 2.28% AT o159 . 35% 0.25%: -0 905% -0.58% 05T % 1.15% W3 D.51%
W2a 1948 L N=C 1.24%% 1.81% 2 G4%: 0.52%: =1 2305 O AT -1.58%: -0 59% a1E%: OG0
W2 19468 275 % 1 45%% =0T 0.81%: -0 83%: -1 81% -1.58% =083% =1 18% B e S0 2E%
W3 19468 298 %: LI IL3E% -0 955 001 % =1 05 =1 78% =0 =0 10% ST A SIU3EF

Table 5: Daily returns of Lo and MacKinlay’s (1990) contrarian trading strategy applied
to all US. common stocks (CRSP share codes 10 and 11) with share prices above 55 and
less than $2.000, and market-capitalization deciles, from Monday August 3, 1998 to Friday
September 30, 1995, Highlighted dates are: August 17 (default of Russian GKO bonds).
August 21 (LTCM loses $550MM in one day), Septemmber 3 (fHrst LTCM letter to investors
regarding their losses), and September 24 (news about the bailout by the consortium).



Growth of Equity Hedge Funds and AUM Per Fund

In The TASS Database
January 1984 to July 2007
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Figure 3: Number of funds in the Long/Short Equity Hedge and Equity Market Neutral
categories of the TASS database, and average assets under management per fund, from

January 1994 to July 2007.



AUM in TASS Equity Hedge Funds and
the Profitability of the Contrarian Trading Strategy
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Figure 4: Beginning-of-year assets under management for funds in Long/Short Equity Hedge
and Equity Market Neutral categories of the TASS database, from 1995 to 2007, and year-by-
vear average daily returns of Lo and MacKinlay’s (1990) contrarian trading strategy applied
to all U.S. common stocks (CRSFP share codes 10 and 11) with share prices above $§5 and
less than $2.000, from January 3, 1995 to Aueust 31, 2007,



ATTaitoupevn NOXAeuon yia oTaBePEC ATTOOOOEIC:

_ A _ _
E[Lp!_ = ?E[”;J!_ — E[H;a.]E}E}IH_
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g = L —— 1 =1999,.... 2007
E[R, o
Average Required

Daily Returmn Leverage
Year FReturn Multiplier Ratio

1988 D57 1.00 2.00
1999 0.44% 1.28 2.57
2000  0.44% 1.28 2.56
2001 D.31% 1.81 3.63
2002 0.45% 1.26 2.52

2003 D219 277 5.53
2004 D379 1.52 3.04
2005  D.267% 2.20 4.40

2006 D.15% 3848 71.76
2007 D13% 4.48 8.96

Table 6: Year-hy-year average daily returns of Lo and MacKinlay's (1990) contrarian trading
strategy applied to all U.S. common stocks (CRSP share codes 10 and 11) with share prices
above $5 and less than $2,000, from 1998 to 2007, and the return multiphers and leverage
factors needed to vield the same average return as in 1998,



Deciles by Market Capitalization
Date All
Smallest Decile2 Decile3 Decile4 Decile5 Decile6 Decile7 Decile8 Decile9 Largest

7/30/2007 -0.28% 0.08% 0.29%

o o 7.85% -1.43% o 1.51% o 0.7 1.77%

7/31/2007 077% 4.41% 1.12% 2.20% -2.53% 3.19% 1.94% -1.23% 0.2 1.46%
&/1/2007 6.10% 1.78% -2.55% 1.39% 3.79% 2.83% -2.92% -8.06% -0.8 0.43%
&/2/2007 3.54% -3.04% 0.46% -2.68% -3.77% 8.63% 6.12% -2.97% -0.7 -1.22%
&/3/2007 -3.79% -2.49% -3.12% 0.24% 3.52% 2.49% 4.35% -2.29% -0.10%
&/6/2007 -3.33% -7 .06% -1.57% -A12% 2.47% A.79% 2.86% 1.06% 2.01%

&7/2007 3.00% 1.03% -6.55% -11.65% -6.01%  -2.79% 1.42% -4.08% -6.86%
&/8/2007 3.52% -5.30% -10.36% -14.58% -17.07%  -8.65% -8.94% -13.85% -5.06%
&/9/2007 3.66% -7.42% -15.46% -11.08% -12.72% -15.78% -13.06% -17.33% -10.32%
8/M10/2007 -1.32% 14.62%  24.32%  31.58%  35.08%  30.67%  30.07% 26.79% 18.73%
¢ -0.88% -2.15% -8.04% -8.58%

-11.43%
23.67%
-3.05%

&/13/2007 2.42% -1.24% -2.93% -4.26% -6.20% -4.9

&8/14/2007 4.65% 3.64% -1.02% 1.35% 2.23% -1.12% 2.74% -1.16% 0.66% 0.67% 0.33%
&/15/2007 3.52% 4.74% -2.42% -2.33% -0.69% -3.89% 0.97% -5.36% -2.29% -AT3% -1.53%
&8/16/2007 -5.03% -2.16% 0.59% -2.36% -2.39% -3.95% -6.94% -5.08% 1.08% -7.31% -3.24%
&8/17/2007 14.30% 9.94% 0.41% 5.04% 5.32% -2.07% 0.47% -1.56% 1.24% 0.44% 1.53%
&/20/2007 15.02% 7.02% 1.42% 5.40% 2.03% 1.74% 4.88% 2.22% 1.97 % A4.67% 4.58%
&/21/2007 4.98% 0.43% 0.02% -1.80% 0.09% -2.54% -0.33% -0.20% 0.74% 0.43% 0.24%
&/22/2007 -3.39% -1.23% -2.07% -2.05% -0.67% -3.31% 0.7 4% -2.26% 1.97 % 0.37% -1.51%
&/23/2007 -0.14% 2.79% 2.79% -0.64% 1.51% 4.15% 1.04% -1.33% 1.28% 1.23% 1.31%
&8/24/2007 2.47% -1.13% 0.26% 0.892% 3.70% 0.23% -0.29% 0.37% -1.42% 2.43% 1.73%
B8/27/2007 4.38% 2.80% 0.46% 0.78% 5.01% 0.63% 1.58% 2.85% 2.84% 0.10% 2.99%
8/28/2007 1.64% 1.26% 0.34% -2.45% -2.56% -1.99% -1.33% 1.77% -1.68% 0.99% -3.04%
8/29/2007 5.79% 0.31% B8.32% §.79% -2.14% 2.67% 6.39% 3.63% 3.94% 7.06%:
8/30/2007 L2327 % 0.16% 2.468% 1.61% 3.25% 0.41% -0.11% 0.16% 0.47% -0.19% 2.01%
8/31/2007 6.75% 3.86% 3.80% -2.21% 0.219 2.08% -0.32% 2.68% 0.02% 0.58% 1.46%

Table 7: Leveraged daily returns of Lo and MacKinlay's (1990) contrarian trading strategy
applied to all U.S. common stocks (CRSP share codes 10 and 11) with share prices above
$5 and less than $2.000, and market-capitalization deciles, from Monday July 30. 2007 to
Friday August 31, 2007, with 8:1 leverage or a return multiplier of 4.



Daily Returns in August 2007 of Leveraged Contrarian
Strategy and Miscellaneous Inde xes
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Figure 5 Leveraged daily returns of Lo and MacKinlay's (1990) contrarian trading strategy
applied to all U.S. common stocks (CRSP share codes 10 and 11) with share prices abowve
55 and less than 32,000, and miscellaneous indexes, for the month of August 2007, with 8:1
leverage or a return multiplier of 4.



Mean, Median, and Asset-Weighted 60-Month Rolling
Autocorrelations for TASS Long/Short Equity Hedge and
Equity Market Neutral Funds, December 1994 to June 2007
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Figure 7: Mean, median, and asset-weighted mean 60-month rolling autocorrelations of funds
in the TASS Live and Gravevard database in the Long/Short Equity Hedge and Equity
Market Neutral categories, from December 1994 to June 2007.



Mean and Median Absolute 36-Month Rolling-Window Correlations

Among CS/Tremont Hedge-Fund Indexes
March 1997 to June 2007
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Figure 9:  Mean and median absolute 36-month rolling-window correlations among
CS/Tremont hedge-fund indexes from March 1997 to June 2007, with and without August
1995,
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ATTOTEAEONA CAPVIKIC PEUOTOTTOINONG BE0EWV TTIBAVWC AOYW ATTOAEIWV
sub-prime Kal VvEAg TTPAYUATIKOTATAC JE:

* Augnuévn agia BEoewv UTTO dlaxEipION UE TTOOOTIKEG OTPATNYIKES
*  WnAr ouoxETion HETAEU TOUG
e Augnuévn poxAeuon

*  YTIEPTIUNON PEVOTOTNTOC

[MpoBAAuaTa PEUCTOTNTAC METADIOOVTAI TTOAU TTIO YPrYOPO TWEA ATTO
OTI TTAAQIOTEPA

E1revduoeIg €Xouv KOIVOUC TTapAYOVTEC KIVOUVOU
ATTaiTeiTal puBUIoN ECWTEPIKOTATWY ATTO £TTEVOUOEIC hedge funds

ATTaitouvTtal JETPA PEUCTOTNTAG TTOU vVa eTTNPEAlouV UETPA KIVOUVOU



POAoOC TEXVOAOYiag Kal aurouarorroinong ayopwyv
(Jain & Johnson 2006; Jain 2005)



Proporional Quoted Spread = Ask Price - Bid Price, | 0

Cruote Mudpoint

Table 1. Technology (T), Regulatory Advancements (R), Financial Shocks, Optimistic Sentiments or Scandals (5), and
Liguidity on NYSE

Spreads
I.R [bp] Change
Year Description s from in
- Jones Spreads
L2002)
1792 Buttonwood Agreement: 24 prominent brokers gather on Wall Sireet agreeing to " _ i
trade securities on a commission bases. The Mew York Stock Exchange begins.
1844 Telegraph allows brokers outside of NY instant access to exchange T - -
Trans-Allanbec cable provides instant communication bebyveen Burope and US
1666 T - -
markets
1871 Confinous trading via specialists replaces the older call aucton trading system T - -
1878 First Telephone installed on floor T - -
1881 The first annunciator board is installed for paging members. T - -
1859 Listed companies required to submit regular financial statements R FiLt. -
18903 Move To Current Larger Trading Floor Site T 53 -15
1906 DJLA Index set all time high record of 100 - 25 -30
1907 Financial problems at Knickerbocker Truest triggers a run on banks. 3 T g2
1911 ;z:}n;z:: adopis "Blue Sky" law imposing registration requirements on issuers and R E5 22
18913 Federal Reserve System established to confrol credit and bank stabilsty R 45 -10
18914  Waorld War | causes exchange to close for 4 %% months 5 102 a7
An expanded pneumatbic ube system goes into operation. Also, Amenca emerges
1818 from the war a5 a creditor nation, and Wall Street supplants London as the world T,5 =3 -26
invesitment capital_
1820 Cenfralized Cleanng System established T a8 4
1623 Fraud Bureau established fo eliminate stock market gamblers and fraudulent security RS 57 33

sales. Start of a bull market
1826 Lishng Rules tighten R 50 -7
1629 Cenfral guote system installed to provides instantaneous bid-ask prices by phone. TS 58 B

Markets crash in 1929, !
1830 High speed Black Box ticker introduced T 52 -9



1832
18933
18934
1945

18953
1956
1857
1958
1964

1965

1968

18972
1873
1975

18746

1978

1984
1987

1988

1891
18993

1954
19585

Dow reaches bottom. 89% balow 1829 peak
The Securties Act of 1833
The Securiies Exchange Act of 1834 establishes SEC

Wiarld War |l ends with Allied Victory

MY SE permits member firms to incorporate giving them greater access to capital.
Volumes excesd 1 mid shares daily consistently

Listed companies urged to include outside directors on boards

Ebasco senvice report suggests automating the trading floar wath respect to
transaction reparting and improved stock clearing and quotabon sarace.

MY SE discourages rading by company insiders

200 Ticker Systam with bace the speed replaces the Black Box systam
Transmission of frade and guote data from the Roor is fully avtomated. Radio paging
begins. Congress creates Secunties Investor Protection Corporation, to profect
customers of falled brokerage irms.

Central Certificate Service is established o transfer secunbes elecironically. Surging
vilumes precipitate Paperwork Crisis.

Saecurifies Industry Automation Corp. Established

il embargo cripples markets worldwide

Fized commissions abolished

Sutomated Designated Order Turnaround (DOT) system is introduced to
elecironically route smaller orders

Inter-market Trading System launches providing electronic ink bebsean NYSE and
competing exchanges, enabling brokers access 1o all markets.

Lauwnch of Super DOT 250 an electronic order-routing system that links meamber firms
to specialist posts on the trading floor.

Do loses 22 651% on Oclober 18, largest aone day drop

Circuit Breakers installed to coordinate procedures bebween MY SE and Chicago
Mercantile Exchange to confrol extreme price movements and share surveillance
data

2H-hours trading undil 3:15 p.m. infroduced

Integrated technology plan is begun o enhance frading Roor networks to handle over
1 billion shares per day.

Trading post upgrades to include handheld terminals, fiber opbes, and cebular
communications.

Video: Trading Posts Upgrade to make use of the most sophisticated technology of
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1956

1987

1939

2000

2001

2002

2003

2004
2003

the bme. Handheld terminals, Bber optics, cellular communications and the first large-

scale applicabon of high-definition Rat-screen technology were installed to speed

marketl information and strengthen trading floor professionals” ability to manage

orders.

Real ime ticker available to all investors on CHNEC and CNN-FN T
Trading in Sicteenths Tick-Size. Wireless Data System installed to allow brokers to

receve, access and transmit market information and frades from anywhere on trading RE.T
flowor.

MYSE reguires domestic listed companies to seat at least three independent

darectors. NYSE unveils 30 Trading Floor, an advanced Trading Floor operations RTS

center. DJIA tops 10,000 far the first bme

MYSE Direct + provides immediate automatic execution of limit erders up to 1,008

shares at NYSE quote. Decimal fick size trading beging. DJIA Index sees it biggesl T,R5
one day point rise and a month later biggest pont decline.

Complete ransition to Decimal Trading. 811 Terrorist attacks R.5
MYSE Open Book” launches, a new market informatian product that provides off-floor

markel parbcipants a wiew of the buy and sell interest in all NYSE-listed secunties

beyond the best bid and offer. The Sarbanes-Qxley Act | which aims to protect TR
investors by improving the accuracy and reliability of corporate disclosures, goes into

affect.

MNYSE LiquidstyQuote launches in a 28-stock pilot, desseminating executable, sizable

guotes outside of the best bid or offer. Investors and market professionals can use

this product to find greater markel size and depth. SEC approves the NYSE's new T.R
corporate governance standards for bsted companies, reguiring boards of NYSE-
listed companies to have a majonly of ndependent directors

MYSE expands Direct + system significantly increasing the level of purely electronic
trading.

MYSE and ArcaBEx Agree to Merge

20

16

13

19

1

10



Table 2. Floor trading versus electronic trading,

Characteristic
Trader identity

Order flow transparency
Cuote transparency

Cuote hile

Trading speed

settlement
Exchange viability
Transaction costs
Eemote Access

Competinon among
liguadity suppliers

Floor Trading

Face to face trading results in
reputaion bulding

Chrder fow 15 hudden

Best quotes only are known
CQuotes evaporate and good
only bl the breath 15 warm
Slower order transmission
and trade execution

slower settlement

Higher operating cost
Higher transaction cosi
Expensive remole access

Reliance on single/few
market makers

Electronic Trading
Trader identity can be hidden

or displayed

Oreder flow s displayed

All quotes can be displayed
Cruotes are firm nll wathdrawn
or consumed

Almost instanfanaous
execulion of trades

Faster settlement

Cheaper

Deeply discounted brokerage
Better accessibality

Competition from numerous
valua trades



Table 3. Automation afTects hguidity and cost of capital around the globe

Turnover data 15 provided for 66 countries and cost of capital for 71 countries by Jain
(2005). Changes are calculated by subtracting the level of liquidity or cost of capital
before automation from their respective levels after automation,

Changein  Change in Cost
Liguidity of Caprlal

Average Response to Automation: Entire Sample S02% 1.23%
Mumber of exchanges wilh positive change af 12
Average change in positive countries 2.10% 0.78%
Mumber of couniries with negative change 19 af

Average change in negatve countries -3.63% 173



Number of Exchanges

Figure 1. The Global Shift from Floor Trading to Electronic Trading

Based on the leading stock exchange in 120 countries from 1975 to 2001
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Figure 2. Declining Cost of Equity after Automation
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Table 1. Country-by-country analysis of declining equity premium after Electronic
Trading

This table reports the changes in equity premium for 71 exchanges after the introduction of electronic trading. The
six Mmeasures of expected returns are calculated for the floor trading months and the slectronic months and the
differences are reported here. Changes in trading turmnowver are in the last colunmm.
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25
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30
31

32
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34
25
25
a7
28
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Change
in
dividend
wields
Country (DY)
Panel A. Developed Countries
Australia -0 . 04%
Aoustria 0.01 %
Belgium =017 %
Canada -0.08%
Denmark -0 10%6
Finlamnd -0.02%
France -0.18%6
Germany -0 11%6
Hong kong -0.08%
Ireland -0.08%%
Italy 007 %
Japan =0.10%
Luxembourg -0 14%0
Metherlands -0.22%
Mew Zealand =0 Dl U
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Spain 0.03%6
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Auargentina 0. 12%0
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Figure 3. Cumulative Excess-over-world Returns
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POAOC TEXVOAOYIAC KAl QUTOUATOTTOINONG EMTEVOUCEWV
(Hendershott, Jones & Menkveld 2007)



messages, (#electronic messages per minute ie. proxy for algorithmic activity (Aminute})

| - ()] =8 (2

Q4
95% conf. interval

——— (3
-8 ()5

200

100

T e o o il M A T T S S [N S S T ST O T SN T SO S [N ST TN T ST S TN T S S S [N MO S T S M ST S S SO ST |
2002 2003 2004 2005 2006
; - ()] =8 ()2
5 ."r ——+ 3 g
i = ()5 95% conf. interval
70
P S S SR S S S S S S S S S S N S S S S S S S S S S ST S S S S S S S NS S S S S S SR |
2002 2003 2004 2005 2006

Figure 1: These graphs depict (i) the number of {(electronic)] messages per minute and (1
O Proxy fonr .||:j|-1'i|||1||ic' |1'.|-li1|~_{. which 1s defined as the 1|-:-_'_'j;|li‘c-:- ol Il';l-:lin_'_'j volume (1
thousands of dollars) divided by the nmunber of messages. The graphs are done by marke
cap ciintile. where O1 1s the laree-can auintile.



gspread,, (share volume weighted quoted half spread (bps))
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igure 2: These graphs depict (i) quoted half spread, (ii) quoted depth, and (iii) effective

spread.

All spread measures are share-volume weighted averages.

market-cap quintile., where Q1 is the large-cap quintile.

The graphs are done by
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rspread,, (share—volume—weighted realized half spread, Smin (bps))
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Figure 3: These graphs depict the two components of the effective spread: (1) realized spread
and (ii) the adverse seclection component, i.e. the (permanend) price impact. The spread
decomposition is based on the 5 minute delayed spread midpoint. The graphs are done by
market-cap qguintile, where Q1 is the large-cap quintile.



Table 5: Effect of AT on Spread: Nonsynchronous Autoquote Introduction as Instrumental Variable

This table reoresses varions measures of the (half) spread on onr algorithmic trading proxy. 1t i hased on daily observations n the period when
antoquote was phased i, 1e. December 2, 2002, through July 31, 2003, We use the exogenous nonsynchronous anfoquote mtroduetion to mnstrument

for the endogenous algotrady to identily cansality from algorithmic trading to hqm:h[‘ We estimate

’ﬁ'ht‘l‘t‘ f.-q;f 159 H]h]'l-ur] meastre for n[lu'li 100 r]ka' L. :Lgf I [ht‘ nl;{'l il hmir 1]':|r]i]],u; [easture f.'f_r;rJ_fﬂ‘r.'rfﬂ. u]]rl .“:gg 15 a vector of con [l‘u] ‘{s|]"s|] ]f-a' i[ll'l er]]f"
share turnover, volatility, 1 /price, and log market cap, We always include fixed effects and time dummies. The set of instruments we use consists of
all explanatory variables, except that we replace algotrady with autoguote. We vegress by quintile and veport f-values hased on standard errors
that are robust to general cross-section and time-series heteroskedasticity and within-group antocorrelation (see Arellano and Bond (1991)).
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