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Experimental Economics I: Behavioral Game Theory
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Lecture 2: Individual Decision Making: Risk and Time
PZERENE - E%/%Eté%fggfnﬁg % (Joseph Tao-yi Wang )

AERTRISTEH M : Colin E. Camerer, Behavioral Game Theory: Experiments in
Strategic Interaction. New York: Russell Sage Foundation; New Jersey:
Princeton UP, 2003.
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Individual Decision Making ( {ERIREREE: )

« Study Personal Preferences
- Risk Aversion,
- Time Discounting,
- Ambiguity Aversion, etc.
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« Measured Characteristics
_ B AR EASE

Does this correlate with other behavior?

- EEREETIRZEE HMITAMEER ?
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Measuring Risk Preferences (;

| = 7 P {RYF )

 Consider the following decision:
— Originally from “Who wants to be a millionaire?”

« You have two choices, A and B:

- {Ii%

-+

N{ESEEE » :=IBAMEIEB - — A
A EEISHMERZ A » BHMEZE B...

- One option gives you $1 million
- The other gives you $10 million

Problem: Don’t know which is which..
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« Pick one of them, or fold for a sure S5 m|ll|on7
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Measuring Risk Preferences (BIZ R [E{REF )

« What if the choices are:
A. 0orS$30 millionw/ (12, 2) (0 S =F E iR —F—F )

B. $10 million for sure (FEEE—T&E7T)

- What would you choose? ( {/RZiEEH—{EEIE ? )
« Why would one take Option B?

- AITESEBEANEBIE?

U(x) =2""" =2"° (for r = 0.5)

- Diminishing Marginal Utility ( 2R BIER )
. Are these too “hypothetical”? ( {Re% 4 RI%E ?)
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Hypothetical Bias ( 'MkB3k 51 EBEERER )

. John: Suppose... | were to offer you one million dollars for

one night with your wife.

. David: I'd assume you're kidding.

. John: Let's pretend I'm not. What would you say?

. Diana: He'd tell you to go to hell.
. John: | didn't hear him.
. David: I'd tell you to go to hell. L

pénCoursewaﬁe
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Hypothetical Bias ( Pk 51 R4 {RER )

« John: That's a reflex answer because you view the

qguestion as hypothetical. But let's say that there was real
money backing it up. I'm not kidding. A million dollars.

« The night would come and go but the money could last a
liftetime. Think of it. A million dollars. A lifetime of
security... for one night.

« Don't answer right away. Just consider it; s.erious.l)Eill
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Measuring Risk Preferences (BIZ R [E{REF )

10 Decisions of Holt and Laury (AER 2002)
« What would you choose?

. Session 1: Real 1x (Baseline)

» Session 2: Hypothetical 20x (or 50x, 90x)

. Session 3: Real 20x (or 50x, 90x)

o Se55|on4 Real 1x

- FEERAEETERE > REEETE ?
- E%/%_ ItEl > RF1E (EESE)

- BRI REM - ®E20/E (3 501F,901F)
- Bz I ItER  &1ZF 20 T—‘(T 501 ,901Z)
- EENnER 118 (BE %M)
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Risk Preferences (Holt-Laury Task)

Decision

Question 1

Lottery A

: ] Gain NT$200
2~10:] Gain NT$160

Your choice (A or B)

Question 2 Gain NT$200 Gain NT$385
Gain NT$160 -1 Gain NTS$10

Question 3 Gain NT$200 Gain NT$385
Gain NT$160 :| Gain NTS$10

Question 4 Gain NT$200 Gain NT$385
Gain NT$160 -1 Gain NTS$10

Question 5 Gain NT$200 Gain NT$385
Gain NT$160 .| Gain NT$10

Question 6 : | Gain NT$200 Gain NT$385
7—~10:) Gain NT$160 Gain NT$10

|00
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Real( TtEAY 1 12 ) vs. Hypothetical High Stakes( {&R5%

X8R U(x) = x U(x) = x°
P
I;O Safe Risky  Safe Rlsky
0.3 34.40  24.50 5.86 3.62
0.4 35.20  32.00 5.92 4.36
0.5 36.00 39.50 5.99 5.09
0.6 36.80 47.00 6.06 5.83
0.7 37.60 54.50 6.12 6.57
0.8 38.40  62.00 6.19 7.30
Ooman 3920 6950 626 8,04

x20 & )

Probability of A

Ficure 1. PROPORTION OF SAFE CHOICES 1IN BacCH
D¥ECIsON: DaTAa AVERAGES AND PREDICTIONS

wores [rata averages for low real payofts [solid line with
daots], 20x, 50x, and 20x hypothetical pavoffs [thin lines],
and nsk-neutril predicnon [dashed line].
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Real( 5tERY 1 12 ) vs. Real High Stakes( It ERY 20 & )

. 90X

Probability of A
o
F oy

D.I.____I..-.-._ - L T - - T o " " e e o o TR

| 2 3 2 5 & 7 B 9 10

Decision \ 5 OX

FIGURE 2. PrROPORTION OF SAFE CHOICES IN BEACH
DEcCIsioNn: DATA AVERAGES AND PREDICTIONS

Note: Data averages for low real payoffs [solid line with
dots], 20x real [squares], 50X real [diamonds], 90x real
payoffs [triangles], and risk-neutral prediction [dashed

line]. @
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Risk Aversion at Very High Stakes

Lottery A 1848

Lottery B f@%8

S200 if throw of die is 1-9

$336.5 if throw of dieis 1-9

S160 if throw of dieis 10

S9 if throw of dieis 10

Chosen b 38%

Wil

+I

Chosen by 62%

'an

b|/~A EIA'ET

 Even though Lottery B gave $100 more in
expected value, 38% still chose Lottery Al

?%ZFIZL Al

. RIMESEE B E’J,F\H‘—:?’F%'tlj
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# of Safe Choices: Order/Incentive Effects

Experiment Incentives 1x 10x 20x 50x 90x
Holt and Laury Real @ . 68 7.2
(2002) 208
subjects Hypothetical @ 49 51 5.3
Harrison et al. Real ; %
(2005) 178 ] il — Between
subjects ypothetica ' 1 Subject
e NEEEEER
Holt and Laury Real 5.7 6.7 BT
5505) 168 . S
@®®f?.hipr+c Hypothetical 5.6 5.7 o BEK BBt B
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Order( JIEF® ) / Incentive Effects ( 55

Participants are risk averse
Risk aversion increases w/ (real) higher payoffs

- ZEBENEREEE

REIZEE

High hypothetical payoffs are misleading

- BEEREREREERREER

Demographics?

( ERMEEE—K )

- High income people slightly less risk averse
- Women are more risk averse ONLY FOR 1x

- AOSBEUNAEERRIRLT 7
o« SFFfFATTHMEEER 41 MEER

ﬁt_llﬂ_k%ﬂlz/&ﬂg*E =

OB

L

1 {550 (B2

fEETERNEE

FLEES

): Conclusion
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Follow-up Studies ( B 4EHHZC )

- Harrison, Johnson, Mclnnes, Rutstrom (AERO05)
Harrison, Lau and Rutstrom (SJE 2005)

—- Representative sample of Denmark (~16x)

— Denes arerisk averse (r=0.67)

- Middle-age and educated are less risk averse

- &

JEMRRMEE (SEBANS 16 F)

_ E;j«_m J2= AR (r=0.67)

— HFHL

FAMBBREESHALRANREE R

Dohmen, Falk, Huffman, Sunde, Schupp, Wagner (JEEA 2011) (Large

German survey

)

- Men, youth, tall, educated are less risk aversion

155 [
- 1=

—

=17
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Prospect Theory ( BE1E:% )

- Risk/Loss Aversion ( RlEERE ~ 18KRE )

- Overweighting Low Probabilities
(BERAEX - SHRIAIREER )

» 1-Parameter Example (Prelec ECMA98):

U(x,p;y,q) = v(y) + 7(p)(v(x) —v(y)) if zy > 0
= m(p)v(x) + m(q)v(y) if zy < O

v(x) = x% for x > 0 m(p) = o~ (—1np)°
= —A(—x) for x < 0

pénCoursewaﬁe
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Prospect Theory Experiments ( BEIE:aEE: )

See handout for 7 set of decisions
- e EEREARRptAERTER
BVE

 Liu, Meng and Wang (2014), “
Confuuamsm and Preferences: Evidence from Lab Experiments in Taiwan
and China

. Journal of Economic Behavior and Organization, 104, 106-122.

1’@1F35|Jx5 =

« Tanaka, Camerer and Nguyen (2010), “

Risk and time preferences: Experimental and household data from Vietna
m

. American Economic Review, 100(1), 557-71.
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Loss Aversion (Similar to Tanaka et al., 2010)

Decision Lottery Lotterv B Your choice (A or B)
| 1—5: Gain($60 1~5: Gain $75
Question 11 _
~—10: e 6—10: Lose $65
. | 1—~5: Gamm $75
uestion 12
Q 6—~10: Lose $65
. _ b~=5:z Gamx $75
T 13
Question 13 6—10: Lose $65
: I~—5: Gam 375
uestion 14 |
Q - *l[] LDE-E 35 6—~10: Lose $65
TP 1 -5 CT“ill] 1—5: Gain $75
- : —10: Lose $35 &~10: Ln::}s
sl 1—~5: Gam %40 1 —5: Gamn $75
- &1 Tose $35 6-=10x Lm
— 1—5: Gaif $35 ) 1—5: Gain $73
T 17
A—— —10: Lose $35 6—10: LE}S 00

Mational Taiwan University
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Preference Reversals

o A: When will you quit smoking? ( BRI X ENE ? )
« B:Tomorrow! (EAX ! )

» Thenextday, (#BT—X > )

o A: When will you quit smoking? ( BRXENE ? )
e B: Tomorrow! (BBX ! )

 A:Butyou said that yesterday...
( AT 2 {rER B E RS- )
. Tomorrow Never Dies (EHHEEEH > BHH{AIEZ )

18
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Time Preferences (CTB)

Please allocate 300 ESC to the following: 11/12 (four weeks from now) and 12/24 (ten weeks from now)

Please indicate your allocation on the line below. Check the amount you want to allocate to the early date.
Each segment indicates 5 ESC. The amount allocated to 12/24 can earn a bonus of 2.5%. NOTE: The bonus
could differ across questions.

If your desired allocation is “Earn 100 ESC on 11/12 (four weeks from now) and earn 200 ESC plus a 5 ESC bonus
on 12/24 (after another six weeks),” please check 100 on the line as shown below.
On 11/12 (four weeks from now), | want to earn:

v

&0 100 120 140 160 180 200 220 240 260 280 00

-
P
=
-
=
—_—t T
D

Receive 100 ESC on 11/12 Receive 200 ESC plus a 5 ESC bonus on 12/24 m

National Taiwan University
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Time Preferences (CTB)

Table 3: Choices for Convex Tine Budget Task
(ame Interest Rate (r ) Sooner Date (t) Later Date (t+h)

Lh B W by

00 =] ©Ch

O

10
MNote: Subjects decide how mmch (of the 300 tokens) to receive earlier rather than m

later for each of the 10 games. The amount allocated at the later date would earn

interest at the corresponding interesting rate.

National Taiwan University
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Time Preferences ( RfERIF )

. Discounting the Future ( #&&17IR )
- Exponential ( {582 #718 ):
- Dynamic Programming ( AT FRENRE R B K AR )

ZJCQJ °) na )__O(Q»'+£SZ§k LKC%)
« Quasi-Hyperbolic Discounting ( #ﬁﬁﬁﬁﬁ'ljcﬁfﬁ )

U(c,...,C,,...) =tc) +§" - c,)

u

* OpenCo
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€AY IR (hyperbolic discounting)

« Has neuroscience evidence!

- BRI LIRS |
« McClure, Laibson, Loewenstein and Cohen (2004),

Separate Neural Systems Value Immediate and Delayed M
onetary Rewards

» Science 306, October 15 2004.

National Taiwan University
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http://www.economics.harvard.edu/faculty/laibson/files/laibson_science.pdf
http://www.economics.harvard.edu/faculty/laibson/files/laibson_science.pdf
http://www.sciencemag.org/cgi/content/abstract/306/5695/503?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=laibson&searchid=1132181659013_19931&stored_search=&FIRSTINDEX=0

«McClure, Ericson, Laibson, Loewenstein, and Cohen (2007) “
Time Discounting for Primary Rewards.” Journal of Neuroscience,

217:5796-5804.
. IRTEE( 10-30 /38E% (Now vs. 10-30min later)

« Immediate “Juice” reward in the scanner
- 1 fMRI #2348 B45F TR 1]

. How does results change? ( 45 SRan{ayiies 7 )

« Atwhat age do children develop into non- hyperbolic discounting?
- INZFRREEAEREHmRIR?

National Taiwan University
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http://www.economics.harvard.edu/faculty/laibson/files/jneuro.pdf

Conclusion ( &5 )
« Individual Decisions Reflect Preferences

- ERRKREAMIRY ( RBE / FE ) (REF
 Estimate parameterized models
- PIRARGEIRRIEE SR IEAAPIRNITS
 Reflection Questions ( BZfERE)
- Did your decisions follow model predictions?
- Would you change your decision after seeing the models? Why or

why not?
- RRVEERTEREEIE ? BEERERIMTAENEN ?
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FAER#E Amrican Economic Association i2A& Charles A. Holt

LA Susan K. Laury EMUEIRZERMAEEN. TREERERTRA
sm > E A

Charles A. Holt and Susan K. Laury“Risk Aversion and Incentive Effects,” 7The
American Economic ReviewNol. 92, No. 5 (Dec., 2002), pp. 1644-1655

Published by: American Economic Association
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Rl e B¢ BH
AR R | fr
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T E A CESE TE— i
1-25 QI0El®

John: Suppose... | were to offer Indecent Proposal(film)/ Directed by Adrian Lyne /
you one million dollars for one m Distributed byParamount Pictures
5—6 night with your wife......Don't IREEERESESE 46 ~ 52 ~ 65 IKSIB(EA

answer right away. Just
consider it; seriously?

Liu, Meng and Wang, “Confucianism and Preferences:
m Evidence from Lab Experiments in Taiwan and China,’
8 Journal of Economic Behavior and Organization. vol.104
(Jan., 2014), experimental instruction, pp.2.
RIEZEVEREESE 46 ~ 52 ~ 65 RSIEEH
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R AEEZ BH
- = = E — ~
fF 5 AT SR | (R
T B— H5

R T = AER REERZ T3
(@0e)

\| = - nL/H =71 __i_

9

1.0 40.00 77.00 6.32 8.77

Charles A. Holt and Susan K. Laury,“Risk Aversion and
Incentive Effects,” The American Economic Review. \Vol. 92,
No. 5 (Dec., 2002), pp. 1644-1655. BHFFAE A Charles A. Holt
and Susan K. Laury ##& > SUZBF A Em ° s8R 1TEEF]
ANBUSIRHE ©

riment Incentiv 1x 10x
Holt and Laury Real D B> 68 72
@O0 2Babjects . etcal D e 51 53 @@@ 5] —— =5 44 .&1 z«—( :7-1?5 ggl N 33
. YU SERNFEEFZR TE— 2
(2005) 178 subjects  Hypotheticl = -1
Holt and Laury Real 57
l 2 (2005) 168 subjects Hypothetical 56

9-10

o 2 ko m Drazen Prelec, “The Probability Weighted Function,”

v(ax) r® for x > 0 m(p) = e~ (—lup)”

ACa) fore <o Economectria, Vol. 66 No.3(May., 1998), pp. 499.
RIEZEFIEASE 46 ~ 52 ~ 65 RSIEER
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Game Interest Rate (r) Sooner Date (1) Later Date (++h)

20

KR | &

Liu, Meng and Wang, “Confucianism and Preferences:
Evidence from Lab Experiments in Taiwan and China,”
Journal of Economic Behavior and Organization. vol.104
(Jan., 2014), pp 110.

RIEZ(ERELSE 46 ~ 52 ~ 65 IRSIEFER

Liu, Meng and Wang, “Confucianism and Preferences:
Evidence from Lab Experiments in Taiwan and China,”
Journal of Economic Behavior and Organization. vol.104
(Jan., 2014), experimental instruction, pp.5

RIFEEREESE 46 ~ 52 ~ 65 (RSIEEA

Liu, Meng and Wang, “Confucianism and Preferences:
Evidence from Lab Experiments in Taiwan and China,”
Journal of Economic Behavior and Organization. vol.104
(Jan.,2014), pp.111.

RIEEEREAS 46 ~ 52 ~ 65 (REIEfEA
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