Experimental Economics
%’.«( nmﬁé,

ll‘ M

Joseph Tao-yi Wang (Ei&E—)

9/15/2015 Joseph Tao-yi Wang Experimental Economics and BGT



3 Cores of Economics &5 8 = K #Z%IW5 &R
* Micro, Macro, Metrics (mEge, we, =t=2)?

— Because of 1st year course (EBEE—LE)?
* Economic Theory (smmsm/ EmzE)

— Mathematical /graphical /verbal models
- (B2ER, BRERE, kiR&ER)

* Data Analysis (B8xa1i/st875%)
— Statistical methods, graphs (#&t75%. REER)
* Data Collection (axmE)

— Surveys, experimental methods, requesting data
- (BABHRE. EFEhE. RNERBNEE)
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Experimental Economics,
Behavioral Game Theory
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Joseph Tao-yi Wang (EiE&E—)
Lecture 1, Spring 2015
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What is Experimental Econ?{0]iE = B #8585 #8 2

* Science (R#mes). (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.”

— PR fig il i E I BY R A R U0 ME TR R #R 1T
Ma, 15BIZRARS S AESHEEEAY A S
* What is the “Scientific Method” 7
— @& TRIZT5E] ?
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Scientific Methods (Wikipedia) &l & /5 3%

* 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 simulate

natural events under controlled conditions.

_ NESERERATSERENSRRESRES, ARG R
W, ERSRESESERARENES, URESHEEE S
TELERBENES,
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What is Experimental Econ?{0]iE = B #& 85 #8 2

* Observation (@=) vs. experimentation (=)

* Experimental Economics is a method of
economics that seeks “experimentation that
tries to simulate natural (economic) events

under controlled conditions”

- BREEEERBEN—EMRSE, BNEE AERETEHIRET
EXERBENRR ]

* Other empirical work are “observation of

natural (economic) phenomena”
- EfEESEE (BEEARENEERS
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Two Traditions of EE (5 BE M X B
— Two Nobel Laureates of 2002 (mfszgmex)
* Vernon Smith (& - &)
— Market Experiments (fisE5®)

— Experimental Economics = Economic Science
- (EREER = (E—0)EERS)

* Daniel Kahneman (B - =)
—  “Psychology and Economics”

— aka “Behavioral Economics” (see next slide)
_ BALESESES(E [TREES) )

* The two traditions interacted and grew...
- WABHEARE. —ERE..
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What is Behavioral Econ?{0jzg [ {TAEBEE |

* |sn’t Economics by definition Behavioral?
+ REZNENAMESEZEEARNITRG?

 What is “Non-behavioral Economics”?
c (BEBBEE METRCES] 152 )
—  “Bad” economics? BBFEEZIY [ REFHVHE LR
 Non-behavioral Economics doesn’t eX|st!
c (TEARRES | BEELNFE! )
— Though Experimental Economics and
Behavioral Game Theory are fine...

-  [EREESR) B T1TRESH] KEE?
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Two Traditions of EE (Z 5 #3775 23 W K & ##

1. Market Experiments/Design (migpm=ss,/mst)

— How Adam Smith’s invisible hand really works
~  (EEEMSh TERENT ) WEEE)

2. Behavioral Game Theory (7ass=#)

— What players actually do in games
- (EEBhEBHANTHRE)

Like the Two Traditions in Economic Theory
. (EMEERRMAEHR):

— General Equilibrium Theory (2@E17& =5
— Game Theory (B8S:#)
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Market Experiments and Market Desig

- MinE M EMIGRET
* The Pit Market (zs#wmis)
— Chamberlin (JPE, 1948) R {aff
— Smith (JPE, 1962) BABE - £ 24T
* Experiment: Seeing the Invisible Hand
. (BEER: SEEARNT)
— Ran in Principles of Microeconomics Class
(EA—REREEGHE)
— See instructions (iR =)
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the Invisible Hand (EB3IREBARHIF

Seeing the Invisible Hand
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Seeing the Invisible Hand *éfﬁ '9§ __

* Prices (mxzm@#®)

— 07F Economics | sime—

* Pit Market (zswms)
—A:6,6,6,8,5,0,0
—B:5,5,4,6,6,0,7

* Double Auction (zismEss)
—A:5 5 5 5 5
—-B:5,5,6,0, 6
—C:4,5,5,6,5,5
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the Invisible Hand (EB3IREBARHIF

9/15/2015

Joseph Tao-yi Wang Experimental Economics and BGT

Déi\ B & | ERFE | EFHFE
. | EIIE 6.1 1 2
AT 0.8 5.3 2.7
S ;i’zj@ 5.6 1.6 2.1

15 B8 1.0 1.3 1.5

geiE | IE 5 3 2.2
IEl |EREE 0 2.5 0.7
@ | FIE 5.6 2.4 2.2
IIS2 |y 0.3 2.8 1.2
ga | FiE 5 2.5 1.8
WiE3 | BEH 0.4 2.3 0.6




o the Invisible Hand (E8IREARABHIZF
* Pit Market (xg#img) 1: 5, 6, 5, 3, 8, 8, 8
* Pit Market (28m3) 2: 6, 4,8,4,6,7,7,7,5
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I—(IOSS Experimental Economijcs
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Seeing
* Double Auction (#gm &™) 1: 6,10, 7,7, 7,8, 8, 7
* Double Auction (#gmEmE)2:7,6,06,6,0,7, 7,7

the Invisible Hand (EB3IREBARHIF
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Market Design: Nobel Prize of 2012

- HIBRE: 0RERERTREHEMCENSSEEE
* Lloyd S. Shapley (=mz#)

— Gale-Shapley algorithm finds stable matching
iIn matching markets (B EEEREHDRTHIHNIBER)

* Alvin E. Roth (AER!) (szxz - mm)
— Test this in the lab (7 r&g=) tEzszANER

— Take this to the field (& g, Bty I RHE)

— Medical Residents, School Choice, Kidney
Exchange... (BB%4+. 205%. BREXBRHESE)
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17 /5 5 3 5 (K il

1. What is Game Theory Good for?
- (BEREEER? )

2. Three Examples (=m#3).
1. Ultimatum Bargaining (8#%@ms¥Eem)
2. Continental Divide (Bg&E2XEEH)
3. Beauty Contests (2£#REA=ER)
3. Experimental Regularity and Behavioral
Game Theory (—smERzRaTsESH)

4. Conclusion (i@
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What is Game Theory? {0:8E 5k

* Game Theory: What happens if people or
nations interact. (BE@mMxE T AM EBNESR)

* Game (®s): Taxonomy of strategic situations
- EEESRYHRNIERBIR
— Strategies (%188), Players (28m%), Payoffs (&)
* Important Milestones (zzzr®)
— GEB: Von Neumann & Morgenstern (1944)
— Nash Equilibrium (z=#f131): Nash (PNAS, 1950)
— Asymmetric information as Types (BEAREHEES
BEABEFREER): Harsanyi (MS, 1967-68)
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What is Game Theory? {OI:8EB

* Power of game theory: Generality/precision
- EEMEEIEAERANES, hEBENE

* Analytical Game Theory (=25 ra. )

— Mathematical derivations of what players with

different cognitive capabilities are likely to do
— A ZESNMARRBEEN IR EARADNE BREUIEL R

* Possible Barrier: Highly mathematical
* Bigger Problem @snmezssrsae, s mEEs)

— Based on introspection and guesses, not

observations about how people actually play
- REBHERWEREEEEHR, MIEAFIEER LSRN
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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...”

— NIRYER(E=8%) BB RMELL, BriE IR
IRISESHEANSENERERENIERD I ...
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What is Behavioral Game Theory?

* Von Neumann and Morgenstern (1944):

* “It would have been absurd in physics to

expect Kepler and Newton without Tycho
Brahe---and...

- MBS L, ERRERENXNEHAICE, ZNBHAFERT
EERLITEEIER, ......

“...there is no reason to hope for an easier
development In economics.”

. B, NRIETHEN, EEBNTETEAENRE? &
ﬁ$7%'J
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What is Game Theory Good For’EEBIEH?

* |s Game Theory meant to EsmTu
— Predict what people do, (FERAMDBETH)
— Explain why people act this ways, (#=AMmT5)
— Advise people what to do? (& A FIEE)
« Case (&#): auction theory & real world auctions
— Auction Theory (aE=:#)
vs. Experimental Evidence (Z&#2)
— Auction Theory (a&E=E:#)
vs. Real World Auction Design (iu##IE%5t)
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Three Examples = {& 5l 5
 BGT: what players actually do

- (FAERH: AFEREEM)

— By utilizing results from hundreds of
experimentsiEg tEE MEENRF NEREE

1. Ultimatum Bargaining (s#smkesusEss)
2. Beauty Contests (zzwzmusEn)
3. Continental Divide (egsmsxamm)
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Three Examples = &l

 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.

- Bm: REOTABERNTEERENAMNGTSR, B
(AT)RG, BREHEZNSEERIABSESH.
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Bll—: sm=@@BhxraxF(Ultimatum Barg

* 2 players (28%): Proposer (TEIEMIZEEE)
and Respondent (EfE=)
* Action of Proposer (i2# @M 3 #&#1007T):

First makes a proposal on how to split
$100: 10-90, 20-80, 30-70, 40-60, 50-50,...

* Act of Respondent (@mzzsine):
Accepts or Rejects the proposal.

* Qutcome (w=2): Split accordingly if accept,

both get nothing if reject.
~ (BZRIRZIZHEMD1007T; EEIMATELSZE)
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Bl—: EREBhEERFE(Ultimatum Barg

— Photographer vs. Tourist (B S 2BEMRERH)
 AGT Predictions (z2Es@mmaEa)

— Responders accept any low offer (AEZ&EEES)

— Proposers offer unfairly (IR ZRHEBRATEHE)
* Experimental Results (gsm2)

— Responders reject unfair offers (BEEEERATHSE)

— Proposers often offer fairly (50-50) (iRE&EHE)
 BGT Explanation: (7azsmmnmse)

— Negative Reciprocity (fREERZ, BMHIERE)
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Bll—: =@ @hxaxF(Ultimatum Barg

* Responders do not maximize own earnings
- (BEELIEEREE MMEL ] WRMBXA)

— Still think strategically (w/ social preferences)
{Eﬂb’_EiE'lE'L"%’ /\Eﬁ?‘I%ﬁﬁg\ JIE%_K%Z;IZA\EIZ

* Further Investigation gzwszk): BGT, Ch.2

* Primitive societies under different culture
of fairness (FREEBRDEEFRFHATEXIL)

 Knoch, ..., Fehr, Science 2006

— TMS your DLPFC to accept unfair offers
- HFBRIBDLPFCIAEREZBAEZARFELE
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Disnevland Photo Field Experiment i2EHE!

* 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 US$12.95 vs. Pay-What-You-Want
* Nothing to Charity vs. 50% to Charity*
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Problem: This is

orofit only because
Disney did not really
donate more money
to charity!

Instead reduced
regular donations by
the same amount!

Likely to change
results if disclosed...

=

2]

205

.00

205
R AAAS
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Bl— . EEHERBBIZFB(p-Beauty Contest

* Newspaper shows 6 pictures

* Choose one picture and win a prize if

— you chose the most chosen picture
— SIAHTER R EM M &R RAEEER:

* “It is not a case of choosing those which, to the
best of one’s judgment, are really the prettiest,

* nor even those which average opinion genuinely
thinks the prettiest.
- IEREERSEASERASZSN[RE,
— BARERARARRZTH,
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Bl— . EELERBBIZFB(p-Beauty Contest

* We have reached the third degree, where
we devote our intelligences to

* anticipating what average opinion expects
the average opinion to be.

- BMEERIE=EE,
- BAEA-RALVEDRAARARSESNERE,
* And there are some, | believe, who practice
the fourth, fifth, and higher degrees.”
- MERAEELEASTUEHENE. SEEAES., |

* Keynes (1936, p.156)
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Bl— . EELERBBIZFB(p-Beauty Contest

* p-Beauty Contest (Guessing Game)
- BEEREAES, E NEl(EEN=52)BE

* Environment @sma): N players (zm=)

* Action of Player z=zmzr): Each player
guess a number from 0-100
- B IS REDE—E-1008F
* Qutcome (#5%): Number closest to

p=2/3 of the average wins
R REBTRELHEEARTNTSR=2/3MARERE
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Bl— . EELERBBIZFB(p-Beauty Contest

— Each pick 0-100 to predict 2/3 of the average
 AGT Predictions (m=zasmmmE:)

— Unique Nash: Choose 0 (dominant solvable)
— ANt BR 55 28 SR IS O % L M —RY Nash 13 @ ( KR EE0)

* Experimental Results (mgmzs)
— First-round choices (&%x¥13) around 21-40
— Converge to 0 within 10 rounds (+E&R=2I19E)
 BGT Explanation: (sazsmmnmse)
— Limited iterated reasoning (level-k; sExE=)
— Learning: Towards equilibrium (22 rs|) 19m)
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Results from 2008 = & & 5 5E

Average
= 27.75

Target
= 18.5

p-Beauty Contest Results

o O
| |
|

Exclude
3 obs.

Average

10 20 30 40 50 60 70 80 90 00 — 20 - 93
Guess Ta rget

= 13.95

Frequency

N A O
|

o
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Bl=: Ex3RE27K3E (Continental Divide

— Location Problem: Silicon Valley or Hollywood?
* 7 a group, each choose 1-14 (—@tA, &=1-14)
* Payoff based on your choice & group median

— YREOSRBHERR S IREVEIS FIFT S A M9 ch (21 (SR Bl MEfE R T %)
* Key Feature: (BIAEIVRESEN, BIABAIRBEZEK)

— 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?
- BARSEVR(DEE? BE, FEBARE, BEEREH?
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Bl=: Ex3E27K3E (Continental Divide

 AGT Predictions m=zas:mmaE:)
— Multiple Equilibrium (m@Eze): 3 or 12
* Experimental Results (msszs)
— Don’t always gravitate toward Good Eq.

— Small history accidents have big LR impact
- EEIANARSTRRGAIIE,. BENBARAERAZRBEARE

 BGT Explanation (5sasmmes)
— Learning in the basin of attraction

— Initial Conditions: Lucky 7 vs. 8 (—i&3§)7
_ 75 TEINEEE ) WKRES|, WEELE: Lucky 7 vs. 8 (—IRE)
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Experimental RegularityB —EHVFEE, RE?

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

B8 WERER(TFER), A—RNNERARFEH
Why has empirical observation played a

small role in game theory until recently?
AUERERENR T HERREYE?

John Nash did experiments at RAND
SHAAEESERREESE—ERESER, BE...

“Unbelievable” PD results?!
BEE—SREERANCMENEREE THUBE ?
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Experimental RegularityB —HHVFSEEE, SKE?

*  How others react to (experimental) data?
- BRERDENRHER:

1. People are confused, not motivated
- AMB®T. 2HR? SHERRHTRR, BARTHEASR

2. Experimental designs are all bad
- ERREGHEE? RIBASRENEANE, BEMERTT

3. People were playing a different game
- AMEBEMBIN? BFS TEBAL] , Basif SRHML

4. Non-rational behavior cannot be modeled
- FEMMEEE? BIFERITR/IDHIEREAI(Predictably Irrational)
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Conclusion #&5&#

 AGT - Experimental Regularities 2 BGT
- BEEEm >R —PNERGER>ITRESH

* Three Examples (=m#3)
* WWant to see more? (z=zm:5)
— Camerer (2003), Behavioral Game Theory

* Homework:
— Read BGT, Ch.1 and Lecture notes (both online)

— Solve the equilibrium of the 3 examples above
— fREEEEHE Eak = @Y I9@E0%? FEX _EERAE!
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