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3 Cores of Economics #&&B5 = K&\ 5
* Micro, Macro, Metrics (mEge, wmee, =t&)?
— Because of 1st year course (A&BEE—IE)?

* Economic Theory (ismmEsm/EaE)

— Mathematical /graphical /verbal models
- (B32MRE, AR, ERER)

* Data Analysis (8821 /st 875%)
— Statistical methods, graphs (#st75%. RIEFEX)
* Data Collection (&@xE®)

— Surveys, experimental methods, requesting data
_ (8RS, BERSE. REERNEE)
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Experimental Economics,
Behavioral Game Theory
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Joseph Tao-yi Wang (Ei&E—)
Lecture 1, Spring 2015
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What is Experimental Econ?{0]:8 & & #& 5 E8 7

* Science (82mzs). (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.”

— R 2R im i & m B 18 3 & A B UNaE 1T RY R i 1
X, 1561 BARSENAESHEEREAYAS

* What is the “Scientific Method” 7
—{IEE TRIETS% 7
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Scientific Methods (Wikipedia )& F55%

* 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.

- NESEREEATEEREN SR RRESRES, I HI kNS H
WIER, ERSRESEERERARENES, URESHEEEES
TELERBENES.,
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What is Experimental Econ?{o] B = 5 #& 75 £3 7

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

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

under controlled conditions”

- EREREGEEREBEN—EMRRXGE, BNEE HEREEHIEET
EXEREERIRS

* Other empirical work are “observation of

natural (economic) phenomena”
- EfERSEAE (BRaRRENTERS )
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Two Traditions of EE (B &5 2 M K{E#

— Two Nobel Laureates of 2002 GIvESES
* Vernon Smith (g - £msr)
— Market Experiments (ms®5s)
— Experimental Economics = Economic Science
- (EERKEZ = (E—D)KERS)
 Daniel Kahneman (BE - £e%)
—  “Psychology and Economics™

— aka “Behavioral Economics” (see next slide)
- SINESEEBES(NE [1TREBES]1)

* The two tradltlons interacted and grew...
- WABHERYE. —ERE..
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What is Behavioral Econ?{dig [ 1TA#&ER

* Isn’t Economics by definition Behavioral?
c RESNEHINAEEREABNTRIN?
 What is “Non-behavioral Economics”?
. (BIERBEE TETHEES] 57 )
—  “Bad” economics? BBFEZN I RIGHYHEHEER ] |
* Non-behavioral Economics doesn’t exist!
. (TEAARES) BEESINFE )
— Though Experimental Economics and
Behavioral Game Theory are fine...

. IEREES] M ITRESH] 2ERE?!
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Two Traditions of EE (& EE &5 2 M K {E#

1. Market Experiments/Design (mipmss,/&zt)

— How Adam Smith’s invisible hand really works
~  (EEEMES (BRSNS @EE)

2. Behavioral Game Theory (5a&s5@)

— What players actually do in games
~  (EEBhEENANTHRE)

Like the Two Traditions in Economic Theory
. (EMEEERAA BR):

— General Equilibrium Theory (z@E13®=E®)
— Game Theory (#5®)
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Market Experiments and Market Desig

- MIZEMEMIEERE
* The Pit Market (zs#mis)
— Chamberlin (JPE, 1948) sRiaf#
— Smith (JPE, 1962) EA&E - S 258,
* Experiment: Seeing the Invisible Hand
. (BRER: ZEEFSNT)
— Ran in Principles of Microeconomics Class
 (EA—ICESRIEE 8 )
— See instructions (BEEEE&RH)
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the Invisible Hand (85I B ARARHYZF

Seeing the Invisible Hand

1

1 2 3 4 5 6 7 8 9 10
Quantity
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the Invisible Hand (E2IREBARBYF
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the Invisible Hand (831 B ARARBHYF

Seeing the Invisible Hand

i
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o the Invisible Hand :‘.’é;‘fEEZ{%EI'J?

* Prices (mx&#®)
— O7F Economics | imea—

* Pit Market (zs#ms)
—A:06,06,0,8,5,0,0
—B:5,5,4,6,06,0,7

* Double Auction (zsrEHs)
—-A:5 5 5 55
—-B:5,5,6,0,06
—C:4,5 5,6,5,5
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the InV|S|b|e Hand (B8IREBARRZF

':'/Eu\ B &  BRhFE| EOFiE
1918 6.1 1 i

B —
 lemy 0.8 5.3 27
Fi91E 5.6 1.6 2.1

T2
PN Ny m gy 1.0 1.3 1.5
g | EiYE 5 3 2.0
REL |mEy 0 2.5 0.7
wm | FOE 5.6 2.4 2.0
B2 |2 0.3 2.8 1.2
g | EiIE 5 2.5 1.8
83 |y 0.4 2.3 0.6
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Seeing

the Invisible Hand (BIREARBHIF
* Pit Market (zs#ims) 1: 5,6, 5, 3,8, 8, 8
* Pit Market (xgt1m13) 2: 6, 4,8,4,6,7,7,7,5

Seeing the Invisible I-(I

Price

6 7

Quantity

08S_Experimental Econom

B Demand
-5 Supply
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Seeing the Invisible Hand (IR E&E AR F
* Double Auction (#gmEms) 1: 6,10, 7, 7,7, 8,8, 7
* Double Auction (ggm@EmE) 2:7,6,06,6,0,7, 7,7

Seeing the Invisible Hand (mistake?

B Demand
- Supply

Price

1 2 3 4 5 6 7 8 9 10 11 12

Quantity

3/16/2018 Joseph Tao-yi Wang Experimental Economics and BGT



Market Design: Nobel Prize of 2012

- HIBRE: 0RERARTREEEREENSEEE
Lloyd S. Shapley (=)

— Gale-Shapley algorithm finds stable matching
in matching markets (I2&EE®EREH D B HIBNIEEHR)

* Alvin E. Roth (AER!) (szx - )
— Test this in the lab (7 r=s=) taEssfnER

— Take this to the field (& T#Hi5) Bty I8 HE)

— Medical Residents, School Choice, Kidney
Exchange... (BB8%4. 289%. REXRTHHSS)
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Behavioral Game Theory T AEBiw( K

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

2. Three Examples (=zm#3):
1. Ultimatum Bargaining (8#%@iuEn)
2. Continental Divide (BggEsKEER)
3. Beauty Contests (zzREH=R)
3. Experimental Regularity and Behavioral
Game Theory (—amEnzzRTAESMH)

4. Conclusion (@)

3/16/2018 Joseph Tao-yi Wang Experimental Economics and BGT



What is Game Theory? {:8E 5 5®

* Game Theory: What happens if people or
nations interact. (BE@mME I A1 EMES)

* Game (®m): Taxonomy of strategic situations
- EEETHENEEEE
— Strategies (%88), Players (#m=), Payoffs (sah)
* I[mportant Milestones (z==z=®)
— GEB: Von Neumann & Morgenstern (1944)
— Nash Equilibrium (z=s175): Nash (PNAS, 1950)
— Asymmetric information as Types (BEAREHEES
BAEREER): Harsanyi (MS, 1967-68)
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What is Game Theory? {OI:8E 5

* Power of game theory: Generality/precision
- BSMAEIEAERAMESE, hEHEEmnER

* Analytical Game Theory (2s5 &)

— Mathematical derivations of what players with
different cognitive capabilities are likely to do
— A2 M ARRBAEEN IR EARNERREOES R

* Possible Barrier: Highly mathematical
* Bigger Problem @sgmruzzssrsae, ssxnuEs)

— Based on introspection and guesses, not

observations about how people actually play
- IREBEHEREREEEBA, MmIEAFIEEERELEEM
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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...”

- NIRYIBER(E=a58) BB IRAEL, BrRIFFI#ER
IRIEESHENSEMNESRGERENINEARDI! ...
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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...

- EMESL, ERSEEENXEHAKE, WM DMNFERT
RERHITEEIRTER.

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

- T...E&H, NRLIEEHEN, KERNOEERNER? B
AATIEE!
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What is Game Theory Good For’EEBISHA?

* |s Game Theory meant to ssmTu
— Predict what people do, (FEaAMIITH)
— Explain why people act this ways, (@#=AMmBTH)
— Advise people what to do? (& A FEE)

« Case (&#1): auction theory & real world auctions
— Auction Theory (a&E®E:s)

vs. Experimental Evidence (#8&%)
— Auction Theory (a&=E:#s)
vs. Real World Auction Design (a&#iE®st)
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Three Examples = {& {5
« BGT: what players actually do

- (TRER@: AFEREEN)

— By utilizing results from hundreds of
experimentsiRiE LEE MBERF] NERER

1. Ultimatum Bargaining (m#mmswsss)
2. Beauty Contests (exzrzmu=m)

3. Continental Divide (zgsmasxa®R)
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Three Examples = {& 1l

 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.

- BN RETAESRUTEEREAAMPNGR, EiHE
(AF) RS, BREEEENSEBESIANSESH.
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Bl—. w=&iBREsxF(Ultimatum Barg

* 2 players (2&2#): Proposer (T@EIENIESEE)
and Respondent (EfE%)
* Action of Proposer (2#01@/K 5 &#81005T):

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

* Act of Respondent (amz=siiEe):
Accepts or Rejects the proposal.

* QOutcome (#=2): Split accordingly if accept,

both get nothing if reject.
— (BZRREIEEND1007T; EEBIMATERSZE)
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Bl —: BRI (Ultimatum Bargaining

— Photographer vs. Tourist (B2 2 B ERE)
 AGT Predictions (s=2esmmE:a)

— Responders accept any low offer (EEZ@&EES)

— Proposers offer unfairly (@& i2HERATHE)
* Experimental Results (zs#i2)

— Responders reject unfair offers (EE&ERERAFSE)

— Proposers often offer fairly (50-50) (IR:B&EER)
 BGT Explanation: (sassmmes)

— Negative Reciprocity (fREHFRIZ, BMEHRRS)
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Bl—. =B F(Ultimatum Barg

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

— Still think strategically (w/ social preferences)
1E1BZEEE'|$IL,\%, /\Eﬁ*IAﬁy.?f JE_KEEZ; ElZ

* Further Investigation (z#mz): BGT, Ch.2

* Primitive societies under different culture
of fairness (FEE®EBEERANATIIL)

 Knoch, ..., Fehr, Science 2006

— TMS your DLPFC to accept unfair offers
- AZEREDLPFCISEREEABSRAATGE
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Disneyvland Photo Field Experiment ;2B B!

 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...

Science

3/16/2018
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Bl— . EmEHFRFBHEF B (p-Beauty Contest

* Newspaper shows 6 pictures

* Choose one picture and win a prize if

— you chose the most chosen picture
— SRR ARREMSGMERBIRAEEFR:

* “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.
~ TEREEMEEAZLRARZSN[HRE,
— BEAREMAR AR R EZZH,
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Bl— . EmEHFHRFBHE B (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=ES,
- BAEA-RALDETRAARARSESME 2.
* And there are some, | believe, who practice
the fourth, fifth, and higher degrees.”
- MERMEEEARTUCHNENE. SAENES.

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

* p-Beauty Contest (Guessing Game)
_RERREAES, X6 EH(FHN= A2 T)EE)

* Environment @smma): N players (gssz

* Action of Player z==m=ir): Each player
guess a number from 0-100
- B8 BEHE—H0-L100BF
* OQutcome (#55R): Number closest to

p=2/3 of the average wins
 RRTRELFEEARTH T Rp=2/30 AR 2R
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Bl— . EmEHFHRFBHE B (p-Beauty Contest

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

— Unique Nash: Choose 0 (dominant solvable)

— NETHEMIBR 25 28 SR IR OJ A% HH I —HIYNash 33 & ( K X & 320)

* Experimental Results (=)

— First-round choices (&%x®13) around 21-40

— Converge to 0 within 10 rounds (+E&m2I1E)
 BGT Explanation: (sassmmes)

— Limited iterated reasoning (level-k; sExE=)

— Learning: Towards equilibrium (=2 a1, 194)
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Results from 2008 B = EE 5 E

Frequency

—
N B~ OO 00 O
| | | |

p-Beauty Contest Results

o

Guess

Average
= 27.75

Target
= 18.5

Exclude
3 obs.

Average
= 20.93

Target

= 13.95
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Bl=: ExEizED K (Continental Divide

— Location Problem: Silicon Valley or Hollywood?
* 7 a group, each choose 1-14 (—@tA, &21-14)
* Payoff based on your choice & group median
— YREVERBNEUR R REV B RIFTE AR A1 8 (RENERE R T %)
* Key Feature: (BIAENMRBEED,. BIAEAIREEZERX)
— 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?
- BARSEMR(DES? )RE, NEBERE, BEWRER?
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Bl=: ExEzEDKE (Continental Divide

 AGT Predictions (m=zss@na:a)
— Multiple Equilibrium (m@Esz&): 3 or 12
* Experimental Results (mmszs2)
— Don’t always gravitate toward Good Eq.

— Small history accidents have big LR impact
- BEEIANARFEEREBHEDEH,. BEENBERAERASREEARE

 BGT Explanation (sass@amnmse)
— Learning in the basin of attraction

— Initial Conditions: Lucky 7 vs. 8 (—i&2§)7?
_ 75 TEI76E ] MIRES], WEELE: Lucky 7 vs. 8 (—EB%)
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Experimental RegularityB—HHIFEE, SKE&7?
* Goal: Improve game theory by establishing

regularity and inspiring new theory
- B WERSW(TFEH), A—NNERNRTER
*  Why has empirical observation played a

small role in game theory until recently?
- AIERESEINRNTHERREYE?
* John Nash did experiments at RAND
- EHSAHESERREEIE-ERERSER, BE..

e  “Unbelievable” PD results?!
- Ot SYEERANIMBENEREE THUBE 7
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Experimental RegularityB—HHIFEE, SKE&7?

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

1. People are confused, not motivated
- APUBHT. REE? SNERRHTERE. BRETHELE

2. Experimental designs are all bad
- ERREDEME? REIMARRENIANE, BELERTT

3. People were playmg a different game
- AMESEEREIN? b2 TZBAL], Basif SR

4. Non-rational behavior cannot be modeled
- FFEMEREELE? BIFBETRIDTFRAE|(Predictably Irrational)
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Conclusion #&&m

* AGT - Experimental Regularities 2 BGT
- B ERm>BI—INERGER > TRESH

* Three Examples (=m#s13)
 Want to see more? (Esi8)
— Camerer (2003), Behavioral Game Theory

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

— Solve the equilibrium of the 3 examples above
— {REERRH i = {8 {5 3-BY D@05 7 #HEN K @R A 0E!
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