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» Micro, Macro, Metrics (g2, @ae, st2)?
» Because of 1st year course (RBZE—IIE)?
1. Methods of Economic Theory (1&&mEm /a5 EE)
» Mathematical/graphical /verbal models
O (RN, BRERR. EREDR)
2. Methods for Data Analysis (8821 /st &75%)
» Statistical methods, graphs (#:st7/5%. RIEER)
3. Methods for Data Collection (axm®)

» Surveys, experimental methods, requesting data
O (BsEE. BMbOE. RINERNEE)
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O AEEREES
» Science m=wmzx). (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.”

0 FAZRim & iE B 5 & &% Bl UEE TR R It RNE8, S RIER
B2 5 A BT B R AY K5

» What is the “Scientific Method?
O {@EE TRIZBHFEL ?
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» 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.

» RIRNZEREAUEERENSIREZENRER, THIRMER
WA, ZEMAOIESHEEABENRR, URHAERTEHIFE
TEETEABENRSR,
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O AERRITES?
» Observation (=) vs. Experimentation (=)

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

» EREESEERESRN—EMRLZE, BNERE | HEREEHIRMGT
FTEEEABENIRSR

» Other empirical work are “observation of

natural (economic) phenomena”
» BfEES R T HRERRENESERS
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0 EBREREEEMAXER
» Two Nobel Laureates of 2002 (mfzzigEE)
» Vernon Smith (& - wm=87)
» Market Experiments (miinZss)
» Experimental Economics = Economic Science
O (BEREE = (E—R)KRENS)
» Daniel Kahneman BE - £E8)
» 'Psychology and Economics”
» aka “Behavioral Economics” (see next slide)
0 fEEINEREIEESR(NE TRIEESZ] )
» The two traditions interacted and grew...
0O MAXEMEMEEE. —ENK..
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» Isn't Economics by definition Behavioral?
EERNEN R R ERIEA BT RIS
»  What is “Non-behavioral Economics™?
FIEEEEE THITRISES] 157 )
» "Bad” economics? M T RIFHIHSESR | |
» Non-behavioral Economics doesn't exist!
(TETRSER) BESLNFE! )
»  Though Experimental Economics ana

Behavioral Game Theory are fine...
IEELESR B ITRERMR] ZERE?
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O BEREIREEMXER
1. Market Experiments/Design (migm=ss/zst)
»  How Adam Smith's invisible hand really works
0 (EEEMEh TERSNT ) WEEE)
2. Behavioral Game Theory (7a=5m@)
» What players actually do in strategic interactions
0O (EERBREEBAUCIRIRE)
Parallel to Two Traditions in Economic Theory:
(LIS E B R A B i):
1. General Equilibrium Theory (—m19%&®E:m)
2. Game Theory (BS:#)
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O hiZE B ET
» The Pit Market (zs#mis)
» Chamberlin (JPE, 1948) RiHi&
» Smith (JPE, 1962) EARE - S &RH°
» Experiment: Seeing the Invisible Hand
(BERR: BEEASNT)
» Ran in Principles of Microeconomics Class
(EA— KBS EEGME)
» See instructions (BEEE&RRA)
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O himaEr: 2012F i RITHSEEREERNSREE
» Lloyd S. Shapley (==#)
» Gale-Shapley algorithm finds stable matching in
matching markets (B4 EEERE D BHIBNIEER)
» Alvin E. Roth (AER!) (xxx - @)
» Test this in the lab (& rEg=. hEEEZAMER)
» Take this to the field (7 r'E#5] BetigEi LD HIE)
» Medical Residents, School Choice, Kidney
Exchange... (B354, 2ro%. BEXBRMESS)
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Price

12 -

10

Seeing the Invisible Hand

— Demand
—— Supply

Quantity
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* Prices (mx=@ER)
— O07F Economics | smymes—

* Pit Market (zs#mis)
—A:6,6,6,8,5,6,06
—B:5,5,46,6,0,7
Double Auction (s &
—A:5,5,5,5,5
—B:5,5,6,6,6
—C:4,5,5,6,5,5
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o5 B &  BRhFE| EnFE
21318 6.1 1 2

21 —
=P N my 0.8 5.3 27
Ei91E 5.6 1.6 2.1

3 B2

R R 1.0 1.3 1.5
geiE | IE 5 3 2.2
1Bl |55 EEy 0 2.5 0.7
E2ELE 5.6 2.4 2.2
B2 |BEH 0.3 2.8 1.2
gig | Fi9fE 5 2.5 1.8
%E3 |52y 0.4 2.3 0.6
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* Pit Market (z&timg) 1: 5, 6, 5, 3, 8, 8, 8
* Pit Market (zxstimig) 2: 6, 4,8, 4,6,7,7,7,5

_ o (08S Experimental Economiics
Seeing the Invisible Hand BERISES)

Price

B Demand
-5 Supply

Quantity
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* Double Auction (s#:gmEm%) 1: 6,10, 7,7, 7,8, 8, 7
* Double Auction (#:gmET®) 2:7,6,6,6,6,7, 7,7
(mistake?)

Seeing the Invisible Hand

B Demand
-5 Supply

Price

Quantity
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Game Instructions

MobLab, Inc.
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Groups of 5 sellers and 5 buyers.
Trade to maximize your profits!

Orange producer,
selling oranges

N4 2018

©)

Hungry consumer,
buying oranges

©

MobLab, Inc.

19



Bids are offers to buy

SELLER Order Book »

Current B/bS énb’
ASKS

@ Sell at Highest Bid

N 2018 MobLab, Inc.
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Submit an ASK using the slider, or Sell at Highest Bid

SELLER Order Book »

¥3.00
Cost 2.25
Oranges
Earnings £1.50 111
Qo
*0.75
0:10 0:20 0:30 0:40
BIDS ASKS
*2.26
*1.10 '2.98
*0.77 -
Sell at Highest Bid

N 2018 MobLab, Inc. 21



Seller’s Profit = Sale Price - Cost of Production

SELLER Order Book »
53.00
2.25
L] drNges I
Earnings £0.00 £1.50 111
0 o
50,75
0:10 0:20 0:30 0:40

*0.00 )-#0.65 i 2
*1.10 *2.98
oO——0 .
BN o EDTxT

¥ 2018 MobLab, Inc.

(0



Submit a BID using the slider, or Buy at Lowest Ask

BUYER Order Book »

*3.00

Value £1.38

Oranges 0/3
Earnings *0.00

¥2.25

5
1.50 o

50,75

0:10 0:20 0:30 0:40
BIDS ASKS
*0.85
*0.66 *0.86
*0.32 *0.99

)

N 2018 MobLab, Inc. 23



Buyer’s Profit = Value of consumption - Purchase Price

BUYER Order Book »

53.00
Value ¥1.38 2,25
) dnNges 1T
Earnings *0.00 #1.50

50,75

Qo
Q:10 030 Q:40
BIDS ASKS
5085
*0.66 *0.86
*0.32 *0.99

N 2018 MobLab, Inc.

Buy at Lowest Ask

24



When does a transaction occur?

- Someone uses (ZEIEED

A Buyer places a higher than the lowest

outstanding Ask

—

« A Seller places an lower than the highest
outstanding Bid

N 2018 MobLab, Inc. 25



As a seller, what is your profit if someone
accepts your ask of $1.24?

SELLER Order Book »

¥3.00

®

000

Cost
Oranges
Earnings

¥2.25

*1.50

*0.75

0:09 018 027 0:34
BIDS ASKS
*1.03 1.62
’0.51 2.10
° *0.30

Sell at Highest Bid

Sale Price — Cost =

N ©2018 MobLab



As a buyer, what is your profit if you
“Buy at Lowest Ask”?

BUYER Order Book >

£3.00
LIT2NEE L

Eanis *0.00

235

£1.50

_,-{.i‘? 1‘ ‘075
IIlI, | '
l-.gi 0:12 0:24 0:36 0:48
BIDS ASKS
$1.04

'0.34
'0.23 *0.90
] .
© & :
©

Value — Purchase Price =

t’%ﬁ ©2018 MobLab



Sign up www.moblab.com or download the app

©® Signupasa
student using your
student Email

# Student Sign Up

Learn complex concepts with more depth and context through
the power of strategic social interactions

Mame (Private)

] .Lﬁs'l ]

First

School/University Emnail Enter 3 C|aSS COde
Confirm Email + :
- ] 1:’[ Shown in Class l @ ®
Passwor d
| Class codes are given by instructors to allow
Erier Pasevord ey e pp—— their students to join a particular class.

N ©2018 MobLab



Sign up www.moblab.com or download the app
Enter the Activity

Welcome back!

E: Active Sessions ¢

Active Sessions

2021EEBGT

Joseph’s Presentation Class
Joseph’s Presentation Class >

R ©2018 MobLab



MobLab Double Auction:

o} o0}

= =
— T Jeuseersnerennennsenusesnsnnsnseensuensnssenneosusesusnensnseesfierss o eeesneesnsssnsnees

¥’
I? (8] i’i '; ®m Transactions I\i'-----_::_.il_ib-'\_.rw 51.12)

0] ©

= Qo

A = e W
— A SO - TSRS

I:QI Supply ? Demand '; m Transactions Ii’-----_’_:_.il_ib"\_.r‘] 51.12)

Ultimatum /Double Auction




MobLab Double Auction:

Q Q

- T B e g |
i PI 2 1 = Transact % Lit 11

Q Q

ilibrium (51.12)

Ultimatum /Double Auction

<

IQI
Y
QW




MobLab Double Auction:

Q Q

- T B e g |
i PI 2 1 = Transact % Lit 11

Q Q

ilibrium (51.12)

Ultimatum /Double Auction

<

IQI
Y
QW




MobLab Double Auction:

Ultimatum /Double Auction




MobLab Double Auction:

Ultimatum /Double Auction




MobLab Double Auction:

Ultimatum /Double Auction




MoblLab Double Auction: Lin et al.

Market configuration Period 1 Period 2 Period 3 Period 4

P 200- |
: More Variation in Period 1!
150 A | ﬂﬂﬁ LWN
100{ = X \\M\ T
50 - : . .
! Real Time Trade Prices
; E (Averaged by Region)

13579111315 1 14 1 13 1 14 1 14

Q



MobLab Double Auction:

Double Auction (5,809 Markets)
MED & - Accuracy 0.070  (0.280)
Smith’s a - Fluctuation  0.279  (0.294)
Efficiency 81.5% (25.8%)

Pq — Pop

Q
Mean Error Deviation (MED): 4§ = : Z

PcEg
ql

Smith’s Alpha o = \/% Zggzl(Pq — PCE)2

Ultimatum /Double Auction

PeE




MobLab Double Auction:

# obs.
o 400
0 300
S 41 20
(©
= 100
T -—
o
%
g 2 - -
= T » But Deviations
@)
~ more likely under-trade

Log(equilibrium trades)

Ultimatum /Double Auction



MobLab Double Auction:

» Negative Relation Between:

» Smith's « s
» Converge from 20.6% ...
to 8.6% (in 25 rounds) 3

» Efficiency EO'SO'
» Stable at 92% 0.5 -

» Benchmark:
0.00 A

» Ketcham et al. (1984)

Period 1-3

== = Period 4+

0.00

Asymptotic Smith's a = 5.9%

Efficiency: around 95.89%

Ultimatum /Double Auction

0.25

0.50

Efficiency



MobLab Double Auction:

Yit — (1/75)XZ -—|— ( — l/t@—’— €it s
» as in Noussair
0.2 -
et al. (1995) 4t $
» 1t Trade:
» On average -02- |~
15.3% above CE

(t=1)
» Converge to: & LY S
» 1.7% above CE




MoblLab Double Auction: Seller Rank-Order

A (C) PSeller — 0.518
2.0 - Period 4+
Period 1-3
Lower Cost Sellers

- 1.5 Trade First
."é
o 1.0-
Q

0.5+

0.0 -—r——————-"1—

-1.0 -0.5 0.0 0.5 1.0

Corr (seller cost and transaction order)

Ultimatum /Double Auction




MoblLab Double Auction: Buyer Rank-Order

(V) pBuyer = -0.539

B
20- Period 4+
Period 1-3
5 1.5- Higher Value Buyers
iz Trade First
o 1.0
0O
0.5-
0.0 T VY
-1.0 -0.5 0.0 0.5 1.0

Corr (buyer value and transaction order)

Ultimatum /Double Auction




MobLab Double Auction:

Lagged price change

*
Y =2

Price change

Ultimatum /Double Auction

# obs.

10000

5000



‘_w__wmQ

P Price

P Buyer

Ultimatum /Double Auction
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MobLab Double Auction:

} D 1.0 'I:I I 1.0 1
_ 05{ & 05{( ™
Wilson :;: 004+---—--- JR— :% 0.0+ -+« e
(1987) "5 os|
} AN: _1'0-| T ; T T _1-0-| T ; T T
_ -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 05 1.0
Friedman Pouyer Pprice
(1991) o |
0.5- :
» /I B e -e- Against nature
: Mutual adjustment
. . _0_5- ( 1 J
O-intell IEENCE . ! Zero intelligence
—-1.0 - |

1.0 =05 0.0 05 1.0

pbuyer



Robustness:

a  10{gdgs . o o 510 {mgg s i 1.04g ¢ :
(N — 172) 05-?'5". e S o5 At 0.5 '
i . ok % : N . a - : . :
Favor j;_, 0.0 f=-~-- 1------ j;i 00f----- e 5 00 fA-serro-----
AN/I\/lA! —054c e ' ~0.5- ' -0.5{d%ee, .
! I o \4 :
< _1.0'? : | : T _10 . : | . : _1.0'f..|' } . .
(traders_6) -1.0-0.50.0 0.5 1.0 -1.0-0.50.0 0.5 1.0 -1.0-0.50.0 0.5 1.0
Sma ” ma rkets pbuyer: —0686 4 pprice = —0434 pbuyer
b 1.0 i 1.0
(N — 455) 0.5 ‘.! 051
5 RS g
Favor 2 0.0-----“-.;*:\1‘ ----- - 5 007
ZII -0.51 i -0.51 ool
104 . ] o4 . 104 — .
(traders=36) -10-0500 05 40 -1.0-0.5 0.0 0.5 1.0 -1.0-0.50.0 0.5 1.0
Pouyer = —0423 Pprice = ‘0415 Pbuyer

Large markets

8- Against nature <= Mutual adjustment-e-Zero intelligence

Ultimatum /Double Auction




1. What is Game Theory Good for?
(EEmBERER? )
2. Three Examples (=@#3):
1. Ultimatum Bargaining (8%@gs =)
2. Continental Divide (Bg&ERoXKE=EH)
3. Beauty Contests (Bz#ERBEREER)
3. Experimental Regularity (—mmwmses)
and Behavioral Game Theory (5am5®#)

4. Conclusion @)

Experimental Econ and BGT




» Game Theory: What happens if people or
nations Interact. (BS@mE [ AF GEMES)
» Game (&rB): Taxonomy of strategic situations
O RESTHENSERE
» Strategies (%18), Players (%), Payoffs (M)
» Important Milestones (z===®)

» Theory of Games and Economic Behavior:
Von Neumann & Morgenstern (1944)

» Nash Equilibrium (z=gF19%): Nash (PNAS, 1950)
» Asymmetric information as Types (EEAREBEEIES
BABAREER): Harsanyi (MS, 1967-68)

Experimental Econ and BGT




» Power of game theory: Generality/precision
O EEREETEAERENES, thamERnE
» Analytical Game Theory (#2=s @) )

» Mathematical derivations of what players with
different cognitive capabilities are likely to do
O AEE 2 tTAERBEENXAEACNENERRENOEE R
» Possible Barrier: Highly mathematical

» Bigger Problem @ammezssrsye, esixmnEs)

» Based on introspection and guesses, not
observations about how people actually play
O RBESRWWERBEEFE, MIFAMEER LSRN

Experimental Econ and BGT




» 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...”

MRS (E=85F8) IR LRHEHELL, BRIFMHRREES
HERSENERERENIEARDT! ..

Experimental Econ and BGT




» Von Neumann and Morgenstern (1944):

» “It would have been absurd in physics to
expect Kepler and Newton without Tycho
Brahe---and...

» TEVESL, ERRIBRENXNEACE, WD MFEARTILE
REOTEEINER. ...

» “...there is no reason to hope for an easier

development In economics."

y T Ak, WRGEETNAL, BARNAEERDER? B
T\_J )

Experimental Econ and BGT




» Is Game Theory meant to ss@T
» Predict what people do, (FEBIAMNTS)
» Explain why people act this ways, (BEAFNITH)
» Advise people what to do? (i A Fs2/EEMH)
» Case: Auction Theory & Real World Auctions
» Auction Theory (a&E:#)
vs. Experimental Evidence (@&#&2)
» Auction Theory (a&E:#)
vs. Real World Auction Design (ia&#IE35t)

Experimental Econ and BGT




» BGT: what players actually do
0 (TRERR: ANEEEER)

» By utilizing results from hundreds of
experimentsigig F 5@ IEERF) WERHESE

1. Ultimatum Bargaining (2#@esnsm)
2. Beauty Contests (zztemEaER)
3. Continental Divide (BguEaxESEH)

Experimental Econ and BGT




»  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 BEiY. SRRTRESRINIEERFAAARMNGTS, BAE
(2¥)RE. EREERSIZZBRESIANBEERH.

Experimental Econ and BGT




» 2 players (2E8i#): Proposer (Ti@kgaiigs#=) and

Respondent (

O

fEa)

» Action of Proposer (i2:#4{T M 2 £ & #51007T):
First makes a proposal on how to split $100:
10-90, 20-80, 30-70, 40-60, 50-50,...

» Act of Respondent (mmz=aiEe):

Accepts or Rejects the proposal.

» Qutcome (=

). Split accordingly if accept,

both get nothlng if reject.
O (BB ERITHEMD1005T; ERAMAHERZE)

Experimental Econ and BGT



MobLab Ultimatum Game:

You and a player are dividing a stack of coins. If the other player rejects your proposal, you
both get nothing. How much will you offer?

Drag the slider to
propose an offer

Press submit
to finalize Ultimatum /Double Auction




MobLab Ultimatum Game:

You and a player are dividing a stack of coins. If you reject the other player's proposal, you
both get nothing.

Will you g
pla

Accept the | Reject the
proposer’'s | proposer's

$55

OTHER

Ultimatum /Double Auction



» Photographer vs. Tourist (B¢ SRR EEBH)
» AGT Predictions (s=esmmER)
» Responders accept any low offer (CIfE&&EEES)
» Proposers offer unfairly (i2Zi2HBERAFESER)
» Experimental Results (&mmus2)

» Responders reject unfair offers (EEEERERATSE)
» Proposers often offer fairly (50-50) (IRB&EBHE)

» BGT Explanation: (7aEsmnze)
» Negative Reciprocity ({R#tER1Z, HHITRE)

Experimental Econ and BGT




» Responders do not maximize own earnings

o

O

BEiIFERBCS 'MEL ] BRM&EX)

Still think strategically (w/ social preferences)

DfanZEiE'lilu%, /\ZEﬁ:H:Aﬁ;E ,ﬁ_x Z;l_\\'
» Further Investigation gemmz): BGT, Ch.2

» Primitive societies under different culture of

fairness (FERBZEERENATEL)
» Knoch et al. (Science 2006)

TMS your DLPFC to accept unfair offers

FEERIBIDLPFCRSZEEE A EZ ALY

DI\-I!
M




» 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*

Experimental Econ and BGT




*Problem: J

» This is profitable only
because Disney did not ..
really donate more
money to charity!

» Instead reduced
regular donations by  « ‘ l
the same amount!

» Likely to change
results if disclosed...

R AAAS $12.55

Experimental Econ and BGT




MobLab Ultimatum Game:

You and a player are dividing a stack of coins. If the other player rejects your proposal, you
both get nothing. How much will you offer?

Drag the slider to
propose an offer

Press submit
to finalize Ultimatum /Double Auction




MobLab Ultimatum Game:

You and a player are dividing a stack of coins. If you reject the other player's proposal, you
both get nothing.

Will you g
pla

Accept the | Reject the
proposer’'s | proposer's

$55

OTHER

Ultimatum /Double Auction



MobLab Ultimatum Game:

# of Groups Total Pie Avg. Offer Avg. Accepted Offer Avg. Rejected Offer Mode Offer Rejection %
5 100 33.20 39.00 10.00 10 20.00

Ultimatum - Frequency Histogram

[

]

oo w

o o O O O O o O o o O

O~

Frequency of Offer (%)
[83]

40
3
2
1 —
T
0 1- 11- 21- 31- 41- 51- B1- 71- 81- g1-
10 20 30 0 50 B0 70 80 0 100
Amount
% Rejected % Accepted

Ultimatum /Double Auction




MobLab Ultimatum Game:

# of Groups Total Pie Avg. Offer Avg. Accepted Offer Avg. Rejected Offer Mode Offer Rejection %
11 100 37.55 4975 30.57 50 63.64

Ultimatum - Frequency Histogram

100
90
80
70
60
50
40
30
20
10

Frequency of Offer (%)

Amount

# Rejected “% Accepted

Ultimatum /Double Auction




MobLab Ultimatum Game:

A 0.25-

One shot
Repeated
0.20 -
» Focal Points:
2 0.15 1 .
- » Multiples of Tens
A 010- » Most Frequent:
f\ » Equal-Split
0.05 A ' MM » Cluster at 0
0.00 \J.[I.J]::.n_ﬂj | SO, I — ~
0 25 50 75 100
Offer

Ultimatum /Double Auction




MobLab Ultimatum Game:

CREE L (EET EETTE RISy
O ¢
QD
© -3 .
©
£
O) O
© —0- O
=

_g - Baseline: Principles of econ (40.04%)

O » Q % Q
& @ @ \e o
6\6. Q/.&’ \\<<\ Q" ¥
& QO P

Ultimatum /Double Auction




MobLab Ultimatum Game:

> i . .

1 -OO _One ShOt L\
Repeated :

0.75 -

E » 20% Jump at 50
: » Bigger in Repeated

Acceptance rate
o
@)
o

Game than 1-shot
26.2% vs. 16.3%

=
N
o

O
o
S

0 25 50 75 100
Offer

Ultimatum /Double Auction




MobLab Ultimatum Game:

Responder’s Reaction Time in One-Shot Games

& - ! Ba
|
~& T i -
2 i
S I
%'ﬂ > : L ©
£ LD -
D
= l
Fo -
I
O i
m I
e |
o, | o
|
. | . .
» Take Least Time when Facing Equal-split
o - | -0
0 20 40 60 80 100

Proposal Offer from Proposers
Ultimatum /Double Auction




MobLab Ultimatum Game:

5] " Clear Separation for!Accept vs. Reject

0 :
. |
o 12- :
© |
O |
S !

G T .
v |

'
|
6- == Accept :
—= Reject |
0 25 50 75 100

Offer

Ultimatum /Double Auction




MobLab Ultimatum Game:

» Find Syllabi online (58 out of 490 sessions)
» 1,772 out of 10,507 observations

» Separate Real Money (n=108) from:
1. Course Points (n=355): Performance as grades
2. Participation (n=553): Participate in enough
3. No Incentive (n=756): None of the above
» Real Money: Exp/Beh Econ@US-south SLAC
» Much more 50-50 (More than Double!)
» Average Proposal 47.22 (>34.00-39.17 of others)
» Acceptance rate = 91.7% (>61.8-67.3%)

Ultimatum /Double Auction




MobLab Ultimatum Game:

a No incentive (N=756) b Participation (N=553)
0.81 I +1.00 0.8 1 I -1.00
jump =0.271 , jump =0.163 :
0.6 : F0.75 % 0.6 : F0.75 %
I 8 1 8
2 : 3 2 : g1
£ 0.4 ! L0508 2 0.4- : L0.50 3
I o [} I o)
() | o] () | D
! o o
0.2 1 ' L0.25® 0.2 k L0253
0.0 : —L0.00 0.0 (- " P N )
0 25 50 75 100 0 25 50 75 100
Offer Offer N 49 I
» No vs. b0!
c Course credit (N=355) d Real money (N=108)
0.8 i +1.00 0.8 ¥ -1.00
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» Newspaper shows 6 pictures

» Choose one picture and win a prize if

» you chose the most chosen picture
O ERET R R EMISBA G R ERAEERR

» “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.

» TEFRENEBREAZERASRERN[EE],
» BARENRARARTEZESTEAY,
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» We have reached the third degree, where we
devote our intelligences to

» anticipating what average opinion expects
the average opinion to be.
» BHIEEBIEZEE,
» BHEA—RAVEIBRARARRERNE 2.

» And there are some, | believe, who practice
the fourth, fifth, and higher degrees.”

C MEHEETEASTURASENE. SAEATE, |
» Keynes (1936, p.156)
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» p-Beauty Contest (Guessing Game)
y EZEREARS, 8 TEH(THEN=22 )8

» Environment @zmman: N players (gm=)

» Action of Player #mzw=ir): Each player
guess a number from 0-100
{14 8% B — (H0- 1008

» Outcome (#55R): Number closest to

p=2/3 of the average wins
. FRE TR AR E=2/30 AT 2R
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» Each pick 0-100 to predict 2/3 of the average
» AGT Predictions (mzesmnmEm)

» Unique Nash: Choose 0 (dominant solvable)

0 ANER i R BR 55 28 SR B OJ % HH I —HYNash 33 & (K X &B32E0)

» Experimental Results (zsz=z)

» First-round choices (&xF13) around 21-40

» Converge to 0 within 10 rounds (+E&aR#I1IE)
» BGT Explanation: (saEsmnre)

» Limited iterated reasoning (level-k; zsExE=)

» Learning: Towards equilibrium (22 ra|; 13
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» Location Problem: Silicon Valley or Hollywood?
» 7 a group, each choose 1-14 (—@tA, 2E1-14)

» Payoff based on your choice & group median
» IREVRENEUR R IRV BT RIFT B A MY LB (R B AEIE R T 5)
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o e

My roup median

1 3 4|56 |7/|8]|9 ] 10/[11]12
3160 | 6670|7472 1 |-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
71 28 |40 |51 |64 |78|75|69|66| 64|63
8| 11 | 23|37 |51|69|83|81|80| 80| 80
0|-111] 3 |18|35|57 /88|89 |91 |92 094
10| -37 |-21| -4 | 15| 40 | 89 | 94 | 98 |101|104
11| -66 |-49|-31| -9 | 20 | 85 | 94 |100|105|110
112|-100 |-82 |-61|-37| -5 | 78 | 91 | 99 | 106|112
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» Location Problem: Silicon Valley or Hollywood?
» 7 a group, each choose 1-14 (—@tA, 2E1-14)

» Payoff based on your choice & group median
» {REVEREHECRISIREVENS AT B ARV B (FRENFEFER T 5R)

- Key Feature: (BIAEIMRBEGEN, BIAERIRBEEX)
» 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?
» BARMETRREE? )RE, MEBERE, BEERER?
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» AGT Predictions @2esmmaEs)
» Multiple Equilibrium (m@EizE): 3 or 12
» Experimental Results (=sss)

» Don't always gravitate toward Good Eq.

» Small history accidents have big LR impact

» EEITARGSIREGHIIE. BEENERERIASEEEARE
» BGT Explanation (sass@amme)

» Learning in the basin of attraction

» Initial Conditions: Lucky 7 vs. 8 (—E&35%)?
» £ ISI708E 1 WiKZES|, MWEIEHE: Lucky 7 vs. 8 (—iE8ES)

I1“

2
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» Goal: Improve game theory by establishing
regularity and inspiring new theory
B WEBRR(TEEH), A—ENARRLYER
»  Why has empirical observation played a

small role in game theory until recently?
y RIEREREINREIHNERRERE?
» John Nash did experiments at RAND
»  EHFAEEREERREESE—LHESRR, B2..
» But got “Unbelievable” PD results?!
» REE—SREERANLRMENERMER THUBE] ?
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» How others react to (experimental) data?
 HRERSENREES:
1. People are confused, not motivated

» Good design reduces confusion, induces behavior
b AfiiRiE 5. 258 E? SHEBMERETO =R, BARBEERR

2. Experimental designs are all bad

» “Democracy is the worse form of government,
except for all the others.” by Winston Churchill
> ERETEIREE? RETNaRRENEGEHIE, BEMEADT
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» How others react to (experimental) data?
 HRERSENREES:
3. People were playing a different game

» So are all as-if models of the economy!
> APFEEREMBIN? theTE EEAEL , B as-if EELERUILL

4. Non-rational behavior cannot be modeled

» Not if people are predictably irrational!
> FFIEEFL2ELE? BHIFERTRIHTIFABI(Predictably Irrational)
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» AGT - Experimental Regularities 2 BGT
» BEERM>BIN—BNEREGER>ITRESH

» Three Examples (=@#=)

» Want to see more? (=zi8)
» Camerer (2003), Behavioral Game Theory

» Take-home:

» Read BGT, Ch.1 and Lecture notes (both online)

» Solve the equilibrium of the 3 examples above
» FREEEFHH Lk = {E -89 @05 ? EEK _EEERAIE!
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