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South Sea Bubble
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Japanese Real Estate

1991, land value in Japan nearly $20 trillion.
= Over 20% of world’s wealth
» Double world’s equity markets

Land under Emperor’s Palace (3/4 sq mi) estimated to be worth same as
all land in California or in Canada
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Index of Tokyo Area Commercial
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Source: “Urban Land Price Index and National Wooden House Market Value Index as of the En
March 2004,” Japan Real Estate Institute, May 2004.
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VA Linux

e Dec 1999
= |PO open @ $30; traded as high $320; closed $239
= 179 employees
= $9.5 billion market cap (~53 million per employee)

() VA LINUX

The World's Linnx Leader.
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OVA LINUX

The World's Linnx Leader.

center for

Game Theory and Behavioral Finance g U C Berke I ey

executive education




Webvan
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Pets.com
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Housing in the 2000s

CURAENT
A 200
A History of Home Values 190
The Yale economest Robert J. Stellar created an index of Amerncan housing prices gong back to 1830, it is bazsed
on sale prices of standard exssting houses, not new construchon, 10 rack the value of housing as an invastment 180
gver tme. It presents housing values In consistent terms over 118 years, factoring cut the effects of infiation
The 1850 benchmark & 100 cn the chart, Il a standard house soi¢ in 1850 for $100.000 (intiation- adjusted 1o 170
today's dollass), an equivaient standard house would have soki for $66.000 in 1820 (66 cn the index scale) and
$189,000 m 2006 (199 on the ndax scale, o 99 percent higher than 1880) 0
DECLINE AND RUN-UP Frices dicoped a5 BOOM TIMES Two gams in rocent decades 150
mass production techniques appeared were followed by returns 10 levels consistent
early in the 20th century. Prices spiked since the late 1950, Snce 1897, the index
with post-war housing demand has nigen about 83 percant 140
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Housing in the 2000s

Percent change, year ago
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BSC (Bear Stearns Cos, Inc.) NYSE @ StockCharts.com
14-Mar-2008 Op 54.24 Hi 54.79 Lo 26.85 CI30.00 Vol 186.9M Chg -27.00 (-47.37%) v

Chart created at www.stockcharts.com

Game Theory and Behavioral Finance

=T =—B8SC (Daily) 30.00 170
dhVolume 186,331,536 160
150
140
130
120
110
100
January 17, 2007 Bear Stearns 0
closes at $169.33 per share. 80
70
60
February 27, 2008 Bear Stearns
closes at $85.88 per share. 50
40
www.ciovaccocapital.com
e *ALA‘-——_AJ 30
AMUJ JA SO NDOFMAMUJIUJIA SO NDOBF M
98.81% of the company's value was lost due
to bad bets that were leveraged via borrowing.
13 trading sessions later Bear Stearns is sold for $2
per share. The total price paid $240 million, which
= is about 1/4 the value of Bear's HQs building in NY.
Bear was forced to give itself away - it had no
choice. $2.00
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Zynga

Zynga
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Experimental Economics

eXperimentalsocial
sciencelaboratory

Game Theory and Behavioral Finance

center for

UC Berkeley

executive education



16

Overview of the Experimental

Environment
e Caginalp, Porter, and Smith (2001)

e Features of the Experimental setup
= 15 period asset
= Dividend uncertainty
- {0,8,28,60}
= |nitial cash and shares
= Double auction or call market trading mechanism
= EXperiment is repeated with same traders
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The Computer Interface
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Inexperienced Traders’ Time
Series
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Game Theory

e Simple games involve
= Two players
= Two “strategies”
e Create a two by two payoff matrix

e Classic games
* Prisoners Dilemma (public goods) game
= Stag and Hare (assurance, pure cooperation)game
= Hawk and Dove (conflict) game
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Hunting Stag
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Hunting Hare
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Stag and Hare
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Stag and Hare

Average Average
Payoff Payoff
4
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Standard Wars
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Path Dependence

8 Left-driving countries
@ Right-driving countries
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Hawk or Dove?
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If V<W, which is best?

Hawk Dove

Hawk Y (V-W) 0
Y (V-W) V

Dove V YoV
0 Yo \/
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If V<W

direction of evolution

% 7
| , 0
0%Percentage of bird population hawks 100%0
1o(V-W)
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Frequency Dependent
Strateaies
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http://www.youtube.com/watch?v=byrZx2s6Y7M

MixedStrategies
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Randomizer

File Edit

+ Random Number Generator. - Professional Edition

Analysis  Help

(=13

HREB2E %

Enter lower bound random number [inclusive]: I 1

Generatel Start Again |

Enter upper bound random number [incluzsive]: 100000

Hows many randomn numbers would pou like to generate? I 15000 Save To Notepad Exit

Must be less than 32,767

Do you want unigue numbers from within this range? v Ticked means "'yes"

“Wwill pou be wanting to generate all pozsible walues from within thiz range? For example,
if you chose 1 as the lower bound number and 10 as the upper bound number, tick this [~ Ticked means "yes"
ba if you want 10 numbers to appear [i.e.. all numbers in a random sequence).

29833,
71542,
£2093,
18963,
84537,
EBESZ,
41280,
KT
£1531,
12862,
14234,
19974,
46799,
27RE5,
1773,
E034E,
10015,

75511, 31448, 28468, 31660, 73080, 14586, 36522, 102, 14347, 72407, 37730, 37102, 46529, 34913, 3520, 65172,

97202, 29664, 72702, 16067, 87285, 13446, 84273, 17610, 33831, 54919, 65970, 39165, 43289, 83535, 6R694, 9275,

9699, 8477, 81106, 75077, 1337, BE7I0, 31485, 72929, 85458, 5859, 64986, 45361, 74713, 43976, 57933, 69324,
87812, 21713, 17417, 81837, 2731, 91338, 30404, 42235, 8038, 40008, 75022, 21195, 37536, 17325, 27038, 32843,
16403, 78757, 61587, 72174, 56334, 71838, 63325, 43015, 5245, 15405, 92122, 5132, 10367, 63618, 51744, 97473,
43550, 72226, 80138, 13033, 62335, 11435, 33338, 26714, 63282, 31634, 96162, 82576, 52083, 1041, 50465, 7035,
70396, 56380, 63419, 34573, 74517, 17195, 95431, GO6ES, 8372, 1265, 6218, 60711, 31131, 92325, 85129, 36310,

57238, 60839, 52291, 65462, 42114, 27410, 44515, 17976, 32019, 80358, 2653, 17404, 36886, 51308, 75152, 80839,
47065, 26836, 22160, 1025, 63668, 96776, 78087, 610071, 25461, 11226, 60250, 62377, 93149, 76320, 31434, 74658,

13916, 7502, 5253, 70221, 19404, 83346, 26791, 89394, 44525, 85060, 14426, 67167, 5177, 46193, 26755, 67997,
9378, 81129, 38083, 39353, 52834, 28965, 44422, 96789, 42225, 38877, 4207, 6624, 72901, 47234, 23495, 40673,
83270, 8576, 30870, 38102, 87811, 43221, 7135, 93708, 92795, 37861, 19420, 93174, 10340, 62400, 39236, 76132,

4025, 86416, 45787, 41825, BO025, 80181, 94198, 32438, 95634, 16251, 92653, 42080, 76653, 63113, V6317, 34684,

13672, 63579, 63732, 64403, 86754, 25353, 86320, 91858, 53728, 1415, 52220, 36357, 15039, 52660, 17341, 6417,

52075, 95736, 63558, 77244, 36018, 7357, 66107, 13500, 74538, 75525, 33015, 32347, 66631, 32587, 32266, 84875,

E5283, 73695, 27042, 7HBEG, 82794, 2210, 92102, 71760, 3530, 39733, 5337, 79636, 2154, 42108, 83471, 84458,
36638, 16142, 93559, 31372, 51436, 59183, 26693, 7B206, 18288, 79327, 25104, 18035, 97611, 52528, 589, 36722,

v

The Random Mumber Generatar - v ClinT ools.com | 11/08/2006 [ R4 Ak
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OXFORD JOURNALS

OXFORD UNIVERSITY PRESS

The Review of Economic Studies, Ltd.

Professionals Play Minimax

Author(s): Ignacio Palacios-Huerta

Reviewed work(s):

Source: The Review of Economic Studies, Vol. 70, No. 2 (Apr., 2003), pp. 395-1415
Published by: Oxford University Press

Stable URL: http://www.jstor.org/stable/3648639
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gr (%) | 1 —gp (%) | kp (%) | 1 —kp (%)
Nash predicted frequencies | 41-99 58-01 38-54 61-46
Actueal frequencies 42.31 57-69 39.98 6002
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NBER WOREKING PAPER SERIES

PROFESSIONALS DO NOT PLAY MINIMAX:

EVIDENCE FROM MAJOR LEAGUE BASEBALL AND THE NATIONAL FOOTBALL LEAGUE

Eenneth Kovash
Steven D. Levitt

Working Paper 15347
http:/www nber.org'papers/w15347

Game Theory and Behavioral Finance
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Too many fastballs

Table 1: Major League Baseball Summary Statistics by Pitch Tvpe

Distnbution of Cufcomes Percent Thrown In
OPS if AB

Mumber of Sirtke’ InPlay InPlay Ends om Hitter's Neutral Pitcher's
Pitch Type ohservations Ball foul Chut Hit thiz Pitch | Counts Counts  Counts
Fasthall 2000619 | 36.41%  4337% 1343%  6.79% 0.753 75.33% 6649% 55.52%
All Non-Fasthall 1109810 | 38.07%  4280% 1309%  &24% 0820 24676 3351%  44.48%
Change-Up 39131 | 37.12%  4051%  1529%  T.08% 0.658 11.52%  11.34% 14.16%
Slider 421031 | 37.81%  4422% 1214%  5.83% 0598 B.76% 12.38% 17.38%
Crorveball 207461 | 306R%. 4307 11548 5T0% 0.504 4400  910% 124049

Wotes: Data cover patches from 2002-2006. Pitch types based on classifications by the data provider, Baseball Info Solutions, with some agzregation of catezones by the
authors. Columns 2-5 report the outcome on the pitch in question. OPS refers to the statistic on-baze percentage plus slugzing percentage. Hitter's counts are defined as
1-0, 2-0, 3-0, and 3-1 counts; neutral counts are (-0, 1-1, 2-1, and 3-2 counts, pricher’s counts are 0-1, 0-2, 1-2, and 2-2 coumts. Ses the text for details on sampls
axclusions.
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Too much alternating!

Table 5: Serial Correlation in Pitch Type

(1) (2] (3 (&) (3 (] (7} (8
Fastball Curveball  Changeup Shder Fasthall Cuwrveball — Changeup Slider
Frevious Fasthall 00T 0033 0016 0.021™ 0015
(0.001) {0.002) {0.001) (0001 (0.001)
Frevious Curveball -0.00g™ 0.014™ 0.005™ 0000
(0.001) (0.002) (0.001) (0.002)
Previous Changzeup 0001 0.019™
(0.001) (0.002)
Previous Shder 0023 0.013™ 0008 0.011™ o010t
(0.001) {0.002) (0.001) (0.002) (0.002)
Observations 2276074 2276074 2276074 2276074 21276074 2276074 2376074 1276074
R: 0.194 0241 0.198 0.242 0.194 0.241 0.193 0.242

Motes: Dependent variable 15 an indicator vanable squal to one if the pitch thrown 15 namead at the top of the colunm and zero otherwise. In all cases the values reported
in the table are the coefficient on an indicator vartable comesponding to whether the previous pitch in the at-bat was the pitch type named in the rightmost column. Each
column represents a different regression. Colurons (13-(4) include pitch-types one at 2 time; columns (53-(3) melude all piteh-typas simltaneouslky. All specifications
imcluds inmteractions for prtcher*batter®commt*nunber of prtches of each prtch fype thrown thus far i the at-bat, =0 1dentification comes only from cazss whare the same
pitcher and batter have reached the same count with the same dismbution of pitch types, but in diffsring orders of pitch tvpes thrown.  Standard ewors ave shown in
parentheses. " p =005, " p =001, " p = 0.001
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Not enough passing

Table &: Summary Statistics for NFL Football

All plavs Fams only Pazzes only Povalue of rums
VRIS passes

Succass Metrie 0.000 -0.0370 00292 0.000
(1.233) (0.903) (1.441)

Yards Ganed 4.367 4.052 4.615 0.000
(11.51) (7.636) (13.82)

First Down Mads 0.265 0.210 0308 0.000
(0.441) (0.407) (0.462)

Fumble or Interception 00336 0.0150 (0482 0.000
(0.180) (0.122) (0.214)

Seoring Play 00338 0.0284 00382 0.000
(0.181) (0.168) (0.152)

Far fiom Goal 0354 0.345 0381 0.000
(0.478) (0.475) (0.430)

Medium from Goal 037e 0.381 0354 0.000
(0.485) (0.430) (0.439)

Cloze to Goal 0.267 0294 0245 0.000
(0.442) (0.458) (0.430)

2001 0.194 0.191 0197 0.006
(0.356) (0.393) (0.398)

2002 0203 0.198 0211 0.000
(0.404) (0.398) [0.408)

2003 0.202 0.207 0.1%9 0.000
(0.402) (0.405) (0.359)

2004 0.203 0207 0200 0.004
(0.402) (0.405) (0.400)

2005 0.195 0.197 0193 0.068
(0.356) (0.3598) (0.355)

Temperatuae 40 or Balow 0.120 0.124 0114 0.000
(0.325) (0.330) (0.320)

Home Team 0.505 0515 0498 0.000
(0.500) (10.500) (0.500)

Grass 0.638 0.639 0.638 0.609
[0.480) (0.480) [0.481)

Number of observations 127885 56401 T1484

Wotes: The wt of observation 15 an offensive play. Data includes plays from 2001-2003 for the Mational Foothall
League, excludmz fourth-dewm plays, plays m the last two mimites of 2 half, evertime, and quarterback 1ms (which we
camnet accurately categorize In tenms of Intentions info mms versus passes). The vaable “success metre™ 1s our
estmate of a given play’s conmbution te the offensive team’s score ralative to the average play from this down,
distanee, and vards to goal. The final columm of the table reports pialues from a t-test of equality of means for
nmming and passing plays. Standard deviztions ave shown in parentheses. *p =005, " p =001, " p=0.001
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Too much alternating

Table 9: Serial Correlation in NFL Play Calling as a Function of Previous Play
Success

All No Mautral =
Previous Play Was a Pass 01007 0145 nosE 0o
(0. {Il}i} {0, Dﬂ:‘n} (0. EIClﬁ‘} (0. -l]E-.E:"'
Seazon Passing Percentaze 0.710" 0562 0.780 0.783
(0. -:]3!} (. CI-B;J (0. EI""}: I:{I.{Ii?;
(Game Pazzing Percentage 0.078 0080 0.082 0056
(CI{IICI} I:le.'llli; (0. EIlE‘} ({I{Il..’.
Seazon Passing Percentage Agamst 0.347 0.291 0.363 0414
(0.03%3 {0.061) (0069 (0.072)
Observations 102220 34075 34076 34069
R: 0217 194 0178 0.114

Wotes: The dependent vartable is an indicator for whether this plav 1= 2 pass. The first play of 2 digve and any play for
wihich 1t 15 unclear whather the previous play was imtended to be a mun or a pass are excluded from the regression
Controls meluded in the regression, but not shown m the tzble, mclude mteractions for down*distance, quarter®score
differential, and indicators for grass versus fwf] temperature below 40 degrees, and home feam. The first column
includas all ether plays; the remaining three columns divides the sample mnto thirds based on the how successful the
praceding play according to our success medic. Standard emors are shown m parenthesas,

pe005 Y p=001, " p =000l
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Which Route to take?
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Passive

Making Everything Easier!”

Index Investing

FOR

DU,MMIE‘S

Learn to:
* Add index investments to your portfolio

* Use index funds to secure your
retiroment

* Understand returns and risk

* Apply winning strategies for long-tarm

investing S & 'I-g;.,, 1o
V//aj" -
Russell Wild, MBA ‘ +

Author, Exchange-Traded Funds For Durmmies
ond Bond Irvesting For Dummies

VS Active
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Know your ecology

g

Hawks and owls

/?redaceous

insects

Rabbits Sqmrrels Mic Seed eating Herbivorous
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Plants
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Agent Based Modeling
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http://ccl.northwestern.edu/netlogo/models/community/run.cgi?GameTheory.803.487.0

Yahoo News Error

United Airlines
Yesterday's stock performance

$15

L e B e B e s e sy e e
9:30 a.m. 12:30 p.m. 4

Souirce; Bloomberg

The Washmagton Post
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Instructions

Please write down a humber between 0 and
100 (inclusive) such that your guess will be as
close as possible to 2/3 of the average guess.

Put your name on your card
Winner gets $20
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“Beauty Contest”

Beauty contest results (Expansion,
Financial Times, Spektrum)

average 23.07

,, 020 1
20.15
o 0.10
o 0.05
= 0.00

relative

numbers
0 22 33 50 100
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Beauty Contest

Table 1: Data and estimates of t in pbc games

(equilibrium = 0)

Mean Steps of
subjects/game Data Thinking
game theorists 19.1 3.7
Caltech 23.0 3.0
newspaper 23.0 3.0
portfolio mgrs 24.3 2.8
econ PhD class 27.4 2.3
high school 32.5 1.6
70 yr olds 37.0 1.1
Germany 37.2 1.1
CEOs 37.9 1.0

Mean 2.18
Median 2.30

Game Theory and Behavioral Finance
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Hedge Funds & the Bubble

Proportion invested in Nasdaq high P/S stocks Nasdaq Peak
0.35 n

U
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Clash of the Titans
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Noise Trader Risk

Proportion invested in NASDAGQ high PIS stocks
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Trend Chasing

Stock Fund Net Flows vs. Stock Fund Returns

(171/97-12/31/10)
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Source: Strategic Insight and Morningstar as of December 31, 2010. Steck funds are representad by domestic equity funds.
Past performance is not a guarantee of future results.
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Hedge Funds

Table 2: Statistics for hedgs funds and main asset classas
Panael &: Desoriptive statistios for hedge funds and main asset olasses

207 1E 625 [
120 16.72 456 2i47

Q.76 Dz ng= 0.6
Valuc-at-Risk a16% 1.68 12.71 118 24z

| WdgeFum Glabal Stocks
baar
“1d
sharps

Panal B: Corralations betwean hadge funds and main asset classes
El:All abservations

| HedgsFunds Global Stocks Global Bonds Commadities

Hedge Funds 1.00

Global Stocks D.EO 1.00

Global Bonds 0108 0.0 1.00

Commoditias 041 023 0.00 1.00
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Hedge Funds

$300 -
Investor Profits and Fees 1998-2010
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When does it pay to stick with the

Game Theory and Behavioral Finance

herd?
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And when does it not?

“I'm just curious—swhat's your excuse?”
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