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3 Cores of Economics &35 = + %
* Micro, Macro, Metrics (w4 > w48 > 2+ 8)7

— Because of 1st year course (75 4 - < iz)?
* Economic Theory (g /2l #)

— Mathematical /graphical /verbal models
— (5 3 ~ B3~ A eidl)

* Data Analysis (44 47/3+ 8> #)
— Statistical methods, graphs (3t 2 « @ iv@E )
* Data Collection (Fie®)

— Surveys, experimental methods, requesting for data
—(RERE ~F %2 APFHRDEY)
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What's Experimental Economics? = :

* Science (% :#%%): (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 R ik Dl 8 7o S
g% ALE 2 JE 1 8 e B At

e What is the “Scientific Method?
— P TR 9
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Scientific Methods (Wikipedia

* “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.
AR T E s M AR A > B g
Riap * enigiRl o =2 80 ZREA RFL PG > 1A
PR AL AERET AL pARE A I oo
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What's Experimental Economics? # 3}

* Observation (gz) vs. experimentation (3 %)

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

— FERHREHREAE ARG - BT E o phEE T G %A
BAlFET A4 p Rg 2 Pm g

* Other empirical work are “observation of
natural (economic) phenomena”

—HE FHEIERE TR RE LSRRG

3/1/2013 Joseph Tao-yi Wang Experimental Economics and BGT



The Two Traditions of EE (7 & 5./3%8 s <
— Two Nobel Laureates of 2002 (5 =z pw )
 Vernon Smith (p3r - ¢ m#0)
— Market Experlments (F 59 %)

— Experimental Economics = Economic Science
— (RRERE = (- ) ERLE)
 Daniel Kahneman (=2 -+ 2 )
— "Psychology and Economics”

— aka “Behavioral Economics” (see next slide)
- SETTE CICE ARy C I

* The two tradltlons interacted and grew...
— B BALT AP - Ao A £

3/1/2013 Joseph Tao-yi Wang Experimental Economics and BGT



What's "Behavioral Economics’'?

— Isn't “Economics” by definition “Behavioral™?
— EARF P DR Jj*zug R A (T 508 9
 What is "Non-behavioral Economics?
— (FIRIAEELTAFLIEARE 5 ?)
— "Bad’ economics? 7rjzzed T2 b3 agimg | |

e Non-behavioral Economics doesn't exist!

- (TAFEIEREFREL PTG
— Though “Experimental Economlcs and
“Behavioral Game Theory" are fine...

— R T ””‘?J—'ﬁ?r m?‘ ENTEE S
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The Two Traditions of EE (7 & 573
1. Market Experiments/Design (+ #% /w4

— How Adam Smith’s “invisible hand" really works
— (’L‘Eﬁw’ﬁi%-t‘ r*ﬁ% B+ | o id i )

2. Behavioral Game Theory (#: # n%)
— What players actually do in games
— (BR B RF Ao R R)
Like the Two Traditions in Economic Theory
¢ ( i _q_/?'fxl‘ﬂ miji = IQ VL»)
— General Equilibrium Theory (2 & g2 %)
— Game Theory (% 5 #%)
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Market Experiments and Market Desig

- HR RS SR
 The Pit Market (= 37 %)
— Chamberlin (JPE, 1948) &%
— Smith (JPE, 1962) 545 - ¢ m2¢
* Experiment: Seeing the Invisible Hand
—(FREF & P BFRFF Lint)
— Ran in Principles of Microeconomics Class
—(x - EAE RILT WE)

— See instructions (32 % %#p)
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the Invisible Hand

Seeing the Invisible Hand
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the Invisible Hand

Seeing the Invisible Hand
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* Prices (== i #)
— 07F Economics | e -

* Pit Market (= 2 5 #)
—A:6,6,6,8,5,06,06
—B:5,5,4,6,06,0,7

—A:5,5,5,55
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T o 6.1 1 y)
2 4 Bl
8 B 0.8 5.3 2.7
T aE 5.6 1.6 2.1
2 A B2
%2 B 1.0 1.3 1.5
g | TP 5 3 2.2
il | %8 0 2.5 0.7
g | T0E 5.6 2.4 2.2
w2 | Rk 0.3 2.8 1.2
i | TEE 5 25 1.8
S ACH N 0.4 2.3 0.6
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* Pit Market (»

o the Invisible Hand
* Pit Market (2 2393 4)1:5,6,5,3,8,8,8

p ) 2:6,4,8 4,6,7,7,7,5
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the Invisible Hand 3
* Double Auction (gg=w+3) 1. 6,10,7,7,7, 8, 8,7
* Double Auction (ggsu+5)2:7,6,6,6,06,7,7,7

Seeing the Invisible Hand (mistake?
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Outline: Behavioral Game Theor

1. What's Game Theory Good for?
—(FhHhF A Ar ?)
2. Three Examples (= #s1+):
1. Ultimatum Bargaining (& 4 3 2% %)
2. Continental Divide (7 %% & » -k i % %)
3. Beauty Contests (i £ & % #pl 9 %)
3. Experimental Regularity and Behavioral Game
Theory (- s mus ik hHb)
4. Conclusion (z#)
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What is Game Theory? i

* Game Theory: What happens if people/nations
Interact. (xpwmg T4, 3B E)

* Game (##): Taxonomy of strategic situations
- ZERELHA LAY

— Strategies (#w), Players (%% %), Payoffs (s p)
* Important Milestones (¢ & 2 #m)

— GEB: Von Neumann & Morgenstern (1944)

— Nash Equilibrium (2 #:247): Nash (PNAS, 1950)

o Asymmetric information as TypeS (= Far 5@ :F% &
# % 3 r#73l): Harsanyi (MS, 1967-68)
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What is Game Theory? i

* Power of game theory: Generallty/preC|S|on
— % hoae BT A e e e 0 » i ka‘}a:rm‘?Fl/EJ

* Analytical Game Theory (#s %5 "% |

— Mathematical derivations of what players with
different cognitive capabilities are likely to do
— F F LT R IAP AR R IR R AT F0f b B A R

Possible Problem: Highly mathematical /barrier
Bigger Problem (= iismmigamsme vy spmg)
— Based on introspection and guesses, not

observations about how people actually play
— PGS Fehp ARG ER D A A PR R B
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What's 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..

— l—ﬁr’%"’” 2E (& :ﬁﬁw)ﬁ'{ L enpFE AR LY o B o 2N ¥
"/\Er" g#ﬁfﬁ&mi'ﬁ’fr?‘zi*%ﬁmfrla—:ﬂ)j | eeeees
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* Von Neumann and Morgenstern (1944):

* “It would have been absurd in physics to
expect Kepler and Newton without Tycho

Brahe---and...
- TAPREL R @R REE s 2 B
FEHAV AR NTEERS LE

"...there is no reason to hope for an easier

development in economics.”

— Deeeen Py > 4okl ERFTHE EAFom 3 ki
WE?FRAT N
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What is Game Theory Good For? #

* Is Game Theory meant to ##u+

— Predict what people do, (gl + s 3)
— Explain why people act this ways, (jz5 « = 3)
— Advise people what to do? (=% « iz .8 A1)
» (Case (% #): auction theory & real world auctions
— Auction Theory (3 % :2%)
vs. Experimental Evidence (% % % %)
— Auction Theory (4% 2%

vs. Real world auction design (4 % 41 %3+)
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Three Examples = B i»

 BGT: what players actually do
— (Fighh: APRRLAER

— By utilizing results from hundreds of experiments
Wil " aENT ofkEs

1. Ultimatum Bargaining (& 129 %)
2. Beauty Contests (£ & % 9 %)

3. Continental Divide (2 %% & » k% =)
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Three Examples = B i»

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

— social preferences (fairness),
— limited strategic thinking, and
— learning.
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Example 1: Ultimatum Bareg

— B]— B fSME IR L] > TFELL] AT

* 2 players (%2 +): Proposer (=i s i#%) and
Respondent wﬂ)’@-ﬂ)

* Action of Proposer (#:4cim & 4 37 5 %100~): First
makes a proposal regarding how to split $100:
10-90, 20-80, 30-70, 40-60, 50-50, etc.

* Act of Respondent (» g% 2is2):

Accepts or Reiects the proposal.

* Qutcome (=%): Split accordingly if respondent

accepts, both get nothing if rejects.
— (B ARZFEZRAL100~ 5 L RA A P ARG )
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Example 1: Ultimatum Bargaining

— Photographer vs. Tourist (fx 3 2LiE2 6 s & @ &)
* AGT Predictions (i# # & % 5 )
— Responders accept any low offer (w 42 ¢ 4%)
— Proposers offer “unfairly” (3 &% ¢ #2143 2T > %)
* Experimental Results (# &% %)
— Responders reject “unfair’ offers (v %457 2T = %)

— Proposers often offer “fairly” (50-50) (323 " &1, = %)
e BGT EXp|anati0n GEY L X haita:)
— Negative Reciprocity (457 iz » etz 2 %)
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Example 1: Ultimatum Barg

Responders don't maximize own earnings
(W")—‘%“JT' i ‘f\El o r;}‘ﬂ%’fr 3 N m{[;ﬁ)ﬂﬁx )
— Still think strategically (but w/ social preferences)

e EIMBRY o R R AL B RER ST
Further Investigation (= #=3): BGT, Ch.2
Primitive societies under different culture of
“fairness’ (7 k Rm4pititd 2 F T )

Knoch, ..., Fehr, Science 2006

— TMS someone’'s DLPFC to accept “unfair’ offers
o ¥ TR EDLPFCH % it A X3 T 3 %
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Example 2: Beauty Contest £ £ & % 35 /|

Newspaper shows 6 pictures and choose one

— Win a prize if you choose the most chosen picture
— a‘rml"]tlT \}‘_’a‘ B)f;_\jlrﬂ -3 “'z\’}? B —zl»]; 4\1{3; "‘ﬁc .

* “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.

— T2 EBPEFRA L AL ERAN[%R] { F AL

L o= N 2w B 0 B g
TR f.v.uﬁxzﬁﬁvmmo
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Example 2: Beauty Contest £ £ & % 35 /|

* 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, | believe, who practice
the fourth, fifth, and higher degrees.”

— A P AR FREART RN R S R T RS F o

» Keynes (1936, p.156)
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Example 2: Beauty Contest £ £ & % 35 /|
* p-Beauty Contest Game (Guessing Game)

—EEBRFRF L A TFR(ZTEGZ L2 2 F R

* Environment (=geen): N players (24)

 Action of Player (32 55u):
Each player guesses a number from 0-100

— F — > Kb&’—‘lz'*'zji‘ #0-100#c =

* Qutcome (% % ): Person whose number

is closest to p=2/3 of the average wins
— SRR B RAT AT RIS e 35 p=0/3¢0 4 3L R

?’
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Example 2: Beauty Contest i& £ & % 3 p
— Each pick 0-100 to predict 2/3 of the average

* AGT Predictions (s # &% =)

— Unique Nash: Choose 0 (dominant solvable)
— 3 EFR L R L0 v - Nashis (< R3RiE0)

* Experimental Results (3% %)
— First-round choices (% = = =) around 21-40
p

— Converge to 0 within 10 rounds (+ w & p 3|35
 BGT Explanation: (#: # 5 wama)

— Limited iterated reasoning (level-k; % & = x4 )

— Learning: Towards equilibrium (£ Tz, 54
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Results from 2008

* Average
p-Beauty Contest Results = 27.75;
¢ Target
T = 18.5
8__
S
: °] Exclude 3
S 47
T
“1 ¢ Average
R R = 20.93;
10 20 30 40 50 60 70 80 90 —I00 | Target
puess = 13.95
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— Locatlon Problem (2 % %;%): Silicon VaIIey or Hollywood?
* 7 people a group, each choose 1-14 (- &= + » % i%1-14)

* Payoff depends on your choice & group median

— Main part of the payoff matrix in the next slide
o iX mﬂ;ﬁmp\ At R il «fpw—rﬂﬁ A e ,ﬂgi(g‘g;ﬁm;g.ug_i*r 4 )

* Key Feature:
— Should pick low if others pick low (%J A iE J R4 3%E )
— Should pick high if others pick high (* » {ha TR
* When everyone is going to China, Hsmchu Science

Park, etc. will you follow this trend?
C RS RIASP(R A K )R A 56 b R R
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Example 3: Continental Dividefif.’L EX N Y
* AGT Predictions (s # & # =)
— Multiple Equilibrium (s ®:%9): 3 or 12

Experimental Results (3% %)
— Don't always gravitate toward Good Eq.

— Small history accidents have big LR impact
—EA BT ET - LE I o H(FRE12)
— B i AR (<Bor >T)EHEHPE BB S E A B
BGT Explanation (# : # & # sz )
— Learning in the “basin of attraction”
— Initial Conditions: Lucky 7 vs. 8 (- B )7
— e T4 GH pARE Sl 47455 2 0 Lucky 7 vs. 8 (- BaF)
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Goal: Improve game theory by establishing

regularity and inspiring new theory

— P et w:_xg% (M g de) > - RN & EFATIER
Why has empirical observation played a small
role in game theory until recently?

- L RRRREINAGAHEERT S0
John Nash actually did some game theory
experiments with people at RAND

- AHFIMAEF PRFPRWRATE - ARFAT R LA

“Unbelievable” PD results?
- Rpe-HFEBIAFIFPAROTERLSE THENER 9
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3.

4.

How others react to (experimental) data?
— MW RERGBOFHETL

People are confused, not motivated

- APRET CRBAFIVFDRERRI TR CEART ERE S
Experimental designs are all bad

- WERRF PG ? A AsueAS O auticdl R > B R B {275
People were playing a different game

_ AiEHE ARN?S FETER A easif 2] PRt
Non-rational behavior can't be modeled

- ?EIPJ.'I&.)T&L{E“E ? e 2b3@ M {7 5 v # 3R] (Predictably Irrational)

Can you think of possible responses?
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Conclusion &%
 AGT - Experimental Regularities 2 BGT

—HEERRHDIFI - ROFHREEDELF S
* Three Examples (= #51+)

* Want to see more? ({ s:#1)
— Camerer (2003), Behavioral Game Theory...

e Homework:

— Read BGT, Ch.1 and Lecture notes on
Experimental Economics and BGT (both online)

— Solve the equilibrium of the three examples above
(consult an intermediate micro textbook if needed)
— A fED L B 6| FuaETE ? ek - B Sk A |
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