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Experimental Economics I: Behavioral Game Theory

. BERAETH B
Lecture 1: Experimental Economics and Behavioral Game

IREREED | BRI EEKRE &J‘}q- FE—#3T (Joseph Tao-yi Wang )

A ERTRFEEHM : Colin E. Camerer, Behavioral Game Theory: Experiments in
Strategic Interaction. New York: Russell Sage Foundation; New Jersey:
Princeton UP, 2003.
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3 Cores of Economics &7 = K%\ 75 :m

« Micro, Macro, Metrics ({E8g » 4282 > t=)?

- Because of 1st year course (E&Et8—41M&)?

« Economic Theory (iE#mss [ SREE)

- Mathematical/graphical/verbal models
- (BERE - ERRE - IstaiRid )

« Data Analysis (B&a47/ st&5%)
— Statistical methods, graphs (#:t75% « 3EE
« Data Collection (&ximE)

- Surveys, experimental methods, requesting data -
- (BIBAEE - BRS %  TRERNEE) 7 5 B A B

Al




Experimental Economics
Behavioral Game Theory
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What is Experimental Econ? {A:REEaa 52 ?
. Science ( BI22HEZ ): (Merriam-Webster)

- “knowledge or a system of knowledge
covering general truths or the operation of
general laws especially as obtained and

tested through scientific method @

Rl S R B IR B iR A QWA E TRV R AR 1T A » SRR ES
E?@%E—EK‘Z?E’HD 2

« Whatis the “Scientific Method”?
- {58 TRETEL 7 & Coencoursaians
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Scientific Methods (Wikipedia) Fl2757%

« The scientific method seeks to explain the events of
nature in a reproducible way, and to use these
reproductions to make useful predictions. It is done
through observation of natural phenomena, and/or
through

« experimentation that tries to simulat@@@iral
events under controlled conditions.
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What is Experimental Econ? {rzB EEa48HEE2 2

« Observation (m=) vs. experimentation (=)

« Experimental Economics is a method of economics that
seeks “experimentation that tries to simulate natural
(economic) events under controlled conditions”

- BEREESEEEEEN—BMRLZE > BRNEE THERTEENFRTFTEEEA

EERIRR
« Other empirical work are “observation of natural
(economic) phenomena”
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HMMEFE L ZAE SR BENEERASHEIRR] AT AT




Two Traditions of EE ( B4 EE2 M AEH4T )

Two Nobel Laureates of 2002 (mfist#Ex)

« Vernon Smith (ese - s==17)
- Market Experiments (#ig&E8)

- Experimental Economics = Economic Science

- (ERAER - (M) BRI

o Daniel Kahneman (R - tR2)

MiD

- “Psychology and Economics”
- aka “Behavioral Economics” (see next slide)

- AEEDEREER (X8 TAEER) )

« Thetwo traditions interacte7d and grew... wstsnor Totwan univorsity

* OpenCourseWare
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What is Behavioral Econ? {A[i8 174548724

« Isn’t Economics by definition Behavioral?

CEZHN BN EEEEABNITAN ?

s What is “Non-behavioral Economics”?
(HEEEERE FETAKESE) 5?2 )
- “Bad” economics? HPFEZIY [ REFRVESTHEE ) |
o Non-behavioral Economics doesn’t exist!
( THFTAKER) BEEXRLNXE! )

- Though Experlmental Economics and Behavioral Game
Theory are fine

B R T%%ﬁ
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Two Traditions of EE ( B4 EE2 M AE4T )

1. Market Experiments/Design (migmss/ sit)

- How Adam Smith’s invisible hand really works
- (FERMET 'FEARNTF) WNAEEF)

2. Behavioral Game Theory (5a8m:3)

- What players actually do in games
- (EERTPEENANEBUATE)

Like the Two Traditions in Economic Theory
(EMNAEIR R A S )
- General Equilibrium Theory (z2&Es#&E:s )

Mational Taiwan University

- Game Theory (#5#%) . ‘ %ﬁﬁ%{;ﬁﬁﬁ
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Market Experiments and Market Design

- MHBEREATISRE
. The Pit Market ( X ZInTi% )
- Chamberlin (JPE, 1948) R{Hf®
- Smith (JPE, 1962) BARE - 223 H
« Experiment: Seeing the Invisible Hand
. (FREER | BREALENF)
- Ranin Principles of Microeconomics Class
o (EX—EB2REFME )
- Seeinstructions ( ;8 R EE&::508 )

Mational Taiwan University

* OpenCourseWare
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Seeing the Invisible Hand ( 22IRE AR F )

Seeing the Invisible Hand
12
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Seeing the Invisible Hand ( 22IRE AR F )

Seeing the Invisible Hand

~ OpenCourselWare
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Seeing the Invisible Hand ( 22IRE AR F )

Seeing the Invisible Hand

8
g 6 X =+ Demand
& — B Supply
2 L _

1 2 3 4 5 6 7 8 9 10
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Seeing the Invisible Hand (

Prices (mzmis)

— O7F Economics | sipe—
Pit Market (z=g4img)

- A:6,6,6,8,5,6,6

- B:5,5,4,6,6,6, 7
Double Auction (#gmEmss)
- A:5,5,5,55

- B:5,5,6,6,6

- C:4,5,5,6,5,5
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Seemg the Invisible Hand ( Z£IREARF )
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Seeing the Invisible Hand ( 22IRE AR F )
Pit Market (z5#m18) 1: 5,6, 5,3, 8, 8, 8

Pit Market (x5;m)2:6,4,8,4,6,7,7,7,5
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Seeing the Invisible Hand ( 22IRE AR RVF )

Double Auction (&:amE
Double Auction (&zmE

+12)1: 6,10,7,7,7,8,8,7
H1)2:7,6,6,6,6,7,7,7

Seeing the Invisible Hand (mista ke’?)
kY
E B Demand
¥ Supbblv
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Market Design: Nobel Prize of 2012

- MiZERET ¢ 2012 FinERITAC SR BB R 2SI

||r

« Lloyd S. Shapley (zz#)
- Gale-Shapley algorithm finds stable matching in match
markets (2B EREHE DB HIBNIBEMR )
o Alvin E. Roth (AER!) (% - z#r)
— Test this in the lab (# &%=, hEgBETHHNEH6)
- Take this to the field (= MR8, RstEEmiESRHE)
- Medical Residents, School Choice, Kidney Exchange. i35

T BROE - BEXRNEEF) ¥ OpenCourselare
Fro SOK B SR

%



http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/info/copyright_declaration
http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/info/copyright_declaration

Behavioral Game Theory TAE R ( K40 )

1. Whatis Game Theory Good for?

- (EE®EEER?)
2. Three Examples (=@fx):
1. Ultimatum Bargaining (s#&i@kesis®e)
2. Continental Divide (EgzRHkERR)
3. Beauty Contests (Ez&REER)

3. Experimental Regularity and Behavioral Game Theory (—sm=
SRS REATAERR)

4. Conclusion () . P S
Fro SEK AR R




What is Game Theory? {f:EERR 7

« Game Theory: What happens if people or nations interact. (g#s:#

e TAf) BEERER)

- Game (#r): Taxonomy of strategic situations

— Fﬁ%ﬁ%ﬂ/\ﬂﬁﬂ ‘:

>

- Strategies (

« Important Milestones

2 (51R

si% ), Players (2e%), Payoffs (&)

I|m||

5 5 B2 )

- GEB:Von Neumann & Morgenstern (1944)
- Nash Equilibrium (&=#491): Nash (PNAS, 1950)
- Asymmetric information as Types (IB&sAREBREESEALRRER):
Harsanyi (MS, 1967-68) 20 T

Mational Taiwan University

* OpenCourseWare



What is Game Theory? {A:3&E R ?

« Power of game theory: Generality/precision

- BfRsmiEREZEREARRED - MR TRA

« Analytical Game Theory (#z=sgs %, )

- Mathematical derivations of what players with different cognitive capabilities are
likely to do

- AEEDHhARRAREENIIREARNERFREAIEL
« Possible Barrier: Highly mathematical

 Bigger Problem (FIAeNRIEREERSHZ > BEEANKER)
- Based on mtromctlon and guesses, not observations about how people actually

Mational Taiwan University

_ B =HE [FERESD == 14X T enCourselWare
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What is Behavioral Game Theory?

« Von Neumann and Morgenstern (1944):

“Our knowledge of the relevant facts of
economics is incomparably smaller than
that commanded in physics at the time
when mathematization of that subject was

achieved..” ™=
| RIS (= AR ) SUR(LHEHRIEH: - BATRAER
BATHS MO F RSB RENMEALT L
- F
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What is Behavioral Game Theory?

« Von Neumann and Morgenstern (1944):

 “lt would have been absurd in physics to expect

Kepler and Newton without Tycho Brahe---and...
- TEMEER L BERGAFANKRACE 2 NIRRT TR

AY s |

ﬁggyxﬁgﬁéjo ...... i
o “...thereisnoreason to hope for an easier

development in economics.”

T MRRARHER > SEBNAEFAENRE ? SRR
A[:l
P . |

Mational Taiwan University

* OpenCourseWare
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What is Game Theory Good For? EFAEIERA ?

e IsGame Theory meant to ss#smi
- Predict what people do, (&8 AM1T5)
- Explain why people act this ways, (@@ ArmnT5)
— Advise people what to do? (& AP EREH)
« Case (®#l): auction theory & real world auctions
— Auction Theory (#=EH%)
vs. Experimental Evidence (#8548 )
— Auction Theory (#=EH) oa

vs. Real World Auction Design ( ﬁﬁ?ﬁiﬁ&
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Three Examples =1E|F

. BGT: what players actually do
- (TAERH | AFEREEMY)

- By utilizing results from hundreds of
experiments R EEE MHERF WERER

1. Ultimatum Bargaining (gsamsms)
2. Beauty Contests (=zwemuss)
3. Continental Divide (zxsmsaks

Xﬂl$}

Il\EEE ) sy National Taiwan University
* OpenCourseWare
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Three Examples =1E|F

«  Goal: Show how BGT can
« explain what people do more accurately
« by extending game theory to include:

- social preferences (fairness),

- limited strategic thinking, and

- learning.

- B® ! REATAERRUNFIEEETERAMBITS
g (AT ) REF - SREREEN2BAES
/-\2%5(% )E_I,III q ©

Mational Taiwan L.lni*.r»:arsitg,r

* OpenCo
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5] —

B & @hRekF (Ultimatum Bargaining)

S

2 players ( 2813 ): Proposer ( M @ixHVIEs%?E ) and Respondent

([ElfEE )

Action of Proposer ( IZs2W{AI /N2 H el
proposal on how to split $100: 10-90, 2

9
Act of Respondent ( [EIfEiE= o 1E4E ):

% 100 7T ): First makes a
0-80, 30-70, 40-60, 50-50,..

Accepts or Rejects the proposal.
Outcome ( 452 ): Split accordingly if accept, both get nothing if

reject.
- (=R ZIEs

%0\ 100 7t ; $E4EA! rjMJrF*%BaE )

- Photographer vs. Tourist ( Rt 2R AN SR A m

Mational Taiwan University

27 * OpenCourseWare
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Fl— : REBERESKF (Ultimatum Bargaining)

o AGT Predictions (gr=gmwmmmEa))

- Responders accept any low offer (EfEEEREES )
— Proposers offer unfairly (12 RHBER AT HE

» Experimental Results (z@es)

- Responders reject unfair offers (EREEEERATHE

- Proposers often offer fairly (50-50) (123
» BGT Explanation: (i7a&m#%
- Negative Reaproaty {RET TR > %t‘“ﬂ’r?%

HYAERE )

—

SRR )

Natlonal Taiwan L.lni*.r»:arsitg,r

TU %kﬂﬂiﬂiﬁ%ﬂ



Fl— : REBERESKF (Ultimatum Bargaining)

« Responders do not maximize own earnings

- (CIfEELIEERBE WE L] ERMEKX)
- Still think strategically (w/ social preferences)
- BHEEMERZ > REEIERT « MEAAS
« Further Investigation (&% ): BGT, Ch.2

+  Primitive sodies under different culture of fairness (FREIRIEEFEER
RN AFEXIE)

I~

« Knoch, ..., Fehr, Science 2006 00
- TMS your DLPFC to accept unfair offers
1 EAR)# DLPFC fa @ REB AR A AT R E D G ey
29
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Disneyland Photo Field Experiment 2EMEA !

« Gneezy et al. (2010), “Shared Social Responsibility:
A Field Experiment in Pay-What-You-Want Pricing
and Charitable Giving,” Science 329 (5989): 325-327.

- Change pricing scheme of photo taken at a Disneyland
ride (on different days)

 Fixed USS$12.95 vs. Pay-What-You-Want
« Nothing to Charity vs. 50% to Charity”

OpC

%ﬁﬂﬂlﬂiﬁ%ﬂ



Fig.1 Profit per rider (amount paid minus production costs)

« Problem: Thisis profit only
because Disney did not
really donate more money
to charity!

 Instead reduced regular
donations by the same
amount!

o Likely to change results if
disclosed...

¥

¥
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Bl= : EEHERTBAFER (p-Beauty Contest)

« Newspaper shows 6 pictures

« Choose one picture and win a prize if

— you chose the most chosen picture
- HIAERAREDSMEGHRRTAAZEELSR
« “ltis not a case of choosing those which, to the best
of one’s judgment, are really the prettiest,
e NOreven thOE@EWhICh average opinion genuinely thinks

the prettiest.
- EXEEUBEAZER SR [EE] -
- BAREUAR AT ZH] o

Mational Taiwan University

* OpenCourseWare

Vru BEOK BB O
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5;81ZfF (p-Beauty Contest)

P — | EEAGRTE
« We have reached the third degree, where we

devote our intelligences to
 anticipating what average opinion expects the

average opinion to be.
- ﬁﬁa@@%%zii’
- BIFEA—RANOBEFEAAR AR R R E S5
» And there are some, | beligige, who practice the fourth,

fifth, and higher degrees.”
- MEBEEEEAEFTUEEEMUE « FAENES ° |
Keyn? 017@55 eware
Tu 22N B A B e

L -

o
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BlZ : E=mELSRTENEFR (p-Beauty Contest)

» p-Beauty Contest (Guessing Game)

- EXRERBATER > Xig R (FIN=022) &

I8

« Environment ( #5378l ): N players ( 281% )
» Action of Player ( 2EEHIZEHES ): Each player guess a number

from 0-100
- E —14/,\%%535—1

]

0-100 E=F

» Outcome (%538 ): Number closest to p=2/3 of the average wins

- Fﬁ%ﬁ%z? IR FTA R IR T T p=2/3 WA 2R

34

Mational Taiwan University

* OpenCourseWare
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Bl= : EEHERTBAFER (p-Beauty Contest)

- Each pick 0-100 to predict 2/3 of the average

o AGT Predictions (gi=asmmias))

— Unique Nash: Choose 0 (dominant solvable)
~ RNETHH PR 2ok 0] B HME—HY Nash 2317 ( K3XEBZEE 0)

« Experimental Results (msas)

— First-round choices (g%x=%#) around 21-40

— Converge to 0 within 10 rounds (+E

« BGT Explanation: (sazrmmme)
- Limited iterated reasoning (level-k;
- Learning: Towards equilibrium (&3

35
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Results from 2008 B2 EEs4t

Average =
27.75
p-Beauty Contest Results Target =
10 18.5
§ 2 1 Exclude 3
o obs.
S o4 /Average =
2 20.93
0 | | | | | | | | Ta rget —
10 20 30 40 50 60 70 80 90 100 13.95
@@@@\ Guess

OpenCourseNare

TR-YN ) E 2
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= : EEER7D/KE (Continental Divide)

- Location Problem: Silicon Valley or Hollywood?

« Tagroup,each choose 1-14 (—@tA > gE1-14)
 Payoff based on your choice & group median
- {REGERBNECRR RO BR A AR (8 (SRBERE R T &)
o Key Feature: (BIAB MRtz « BIAEAMRZIEX)
— Should pick low if others pick low
- Should pick high if others pick high -

« When everyone is going to China, Hsinchu Science Park, etc. will

you follow the trend?

- BAREETR (WERE ? ) 5% 0 RSB  BREKER? ¥ OpenCourselare
ru 22K B BB #2
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=

. EX R

A

8 (Continental Divide)

3 4 5 6 7 8 9 10 11 12
3 60 66 70 74 72 20 | 32 | 41 | -48
4 58 65 71 77 80 26 8 2 9 14
5 52 60 69 77 83 46 32 25 19 15
6 42 52 62 72 82 62 53 47 43 41
T 28 40 51 64 78 75 69 66 64 63
8 11 23 37 51 69 83 81 80 80 80
9 11 3 18 35 57 88 89 91 92 94
10 37 | 21 4 15 40 89 94 98 | 101 | 104
11 66 | 49 | -31 9 20 85 94 | 100 | 105 | 110
12 -100 | -8 | -61 | -37 5 78 91 99 | 106 | 112

38
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BI= " EXLE

A

8 (Continental Divide)

3 4 5 $ I 38 9 10 11 12

3 60 66 70 74 12 1 -20 -32 -41 -48
4 58 65 r1 [ 80 26 8 -2 -9 -14
5 52 60 69 [ 83 46 32 25 19 15
0 42 52 62 12 82 62 53 47 43 41
I 28 40 51 64 78 75 69 66 04 63
8 11 23 37 51 69 83 81 80 80 80
9 -11 3 18 35 57 88 89 91 92 94
10 -37 -21 -4 15 40 89 94 98 101 104
11 -66 -49 -31 -9 20 85 94 100 105 110
-100 -82 -61 -37 -5 78 91 99 106 112

39
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= : EEER7D /K3 (Continental Divide)

o AGT Predictions (g=aEsmmaE)

- Multiple Equilibrium (m@Es4): 3 or 12
« Experimental Results (msas)
- Don’t always gravitate toward Good Eq.

- Small history accidents have big LR impact
- BERZAAREGIBGRIEE - BEENEBARRIAXEAEARE

« BGT Explanation (5azrmnme)
- Learning in the basin of attraction

~ Initial Conditions: Lucky 7 vs. 8 (—E&E%)? D

- 1& '5|Z%E) AMES| > #16E1REF o Lucky 7 vs. 8 (—E83% ) > %%Eﬁﬁ;ﬁﬁﬁ




Experimental Regularity B—ERI4ER >

-

1\

NE 7

Goal: Improve game theory by establishing
regularity and inspiring new theory

1Y | BEER

1I:IFHE| ( ﬁ'ﬁgETﬁéﬂ )

] —ERVAE R A S T IR R

Why has empirical observation played a small role
in game theory until recently?

AN EEHRE

AR A HERGRERE?

John Nash did experiments at RAND

U \EEE SR RO E— R MER
“Unbelievable” PD results?!

<3
72

JE—D

-KFEE

A

RN
/\\‘5

A

=ES EE%“.

NSRS R TS UEEL 7

IBR
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Experimental Regularity B—BV45R » ¢

o How others react to (experimental) data?

- FARERAEZENRHES

L’ )

1. People are confused, not motivated
- APIRER T ~ RFA ? BRI ik  EBAREEERR
2. Experlmental designs are all bad

-  EESGTEMERE? BREEC
3. People were playi

- APIEBEEMHH

AN — =

aemaiBUaTHIE - (BEMEARR1T
ng a different game

Y ? 5T

IERRAZE] 1B as-if REERUOLE

4, Non-rational behavior cannot be modeled

_ JEmm

HWt

HWt

L BLEE ? (BIFE

174 A8 (Predictably Irrational)

Mational Taiwan University

* OpenCourseWare
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Conclusion %4

. AGT [X| Experimental Regularities X| BGT
i%&'bj'%}__l nff &Eiu_i& E/JE %ﬁgﬂ:%&{fi—%%Jj o

« Three Examples (=@E#F)

« Want to see more? (gz8)
- Camerer (2003), Behavioral Game Theory

« Homework:
- Read BGT, Ch.1 and Lecture notes (both online)

- Solve the equilibrium of the 3 examples above

- fREEfE D Ll = {E 5 FRY:IE0E 2 BRI R (B4 RZ<0E ! ¢ % B?é”r?'cTS'J rselare
TR-YN ) E 2




Rl e B BH

_EE L fEm KT KR | (P8

TS, — HIUEERE KEESZR TE— 2
1-43 (OSO
Science : knowledge or a system Sience / Merrian-Webster Online Dictionary
ofknowledge covering general m http://www.merriam-webster.com/dictionary/science
4 truths or the operation of 2|8 FHA - 2015/9/20
general laws especially as ' e p e et o
obtained and tested through IRE(FREES 46 ~ 52 ~ 65 RSIEREH
scientific method
The scientific method seeks to @ ® O Scientific method / wikipedia
eXP'a'd” thte)leve”ts of ”at‘;re '”2 https://en.wikipedia.org/wiki/Scientific method
reproducible way . .. or throug
5 experi ~mdobio - He~t4ries to /%J EHH 2015/9/20

AMEmPREIA CC M8 - HEIAFADE 3.0 R

simulai ] s under
control QUSO (s

11111111111 HIL = EAKE KEBR FE8— Hi
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Based on introspection and
guesses, not observations about
how people actually play

Our knowledge of the relevant
facts of economics is
incomparably smaller than that
commanded in physics at the
time ...

It would have been absurd in
physics to expect Kepler and
Newton without Tycho Brahe---
and... thereis no reason to
hope. ...
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It is not a case of choosing those
which, to the best of one’s m
judgment, are really the prettiest,

nor even those which average

opinion genuinely thinks the

prettiest

We have reached the third degree,

where we devote our intelligences

to anticipating what average

opinion expects the average

opinion to be. And there are some, | m
believe, who practice the fourth,

fifth, and higher degrees.”
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