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* An Economic Experiment

* (Constructs a controlled environment to
observe how people make economic decisions
under real incentives, to answer questions
raised by the researcher, testing a hypothesis
or which theory matches reality better

- - EURERES LN Soa iy
JFB«QPJ\: :pL/ I\("i ESE ’ﬁﬁ?éﬁﬂ’{ihﬁf{
AL eVt B B T it EIRF o

3/5/2014 Joseph Tao-yi Wang Experimental Design



Define Economic Experiments 7_& & /#% F

4 Components of a Controlled Environment

1. Real Incentives:
— Choices have real consequences (£ F {$ % & 3% 7])
2. A Good Control Group
— (PR ek 3t
3. Random Assignment
— (%84 )
4. No deception
- (27 HFpx#FF)
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Principles of Experimental Design

Control, Measure, or 6. Order Effects

-l A s I
Assume (&4, £ & Ex) (7 R SRenA e 2t )
7. Controlling Risk Tastes

Instructions (% =wm) (241 B "% 14 )

Anonymity (% z%) 8. Within-Subject and
Matching Protocols & [B)et\_/veen—SubJect .
Reputation Building eS|gr1 (PE‘_ vs. A XA )
(e 55 2 % 3% 13 30) 9. Experimetrics (% %3+ %)
Incentives (% &% %) 10. No Deception

(F #5h% # )
Reference: BGT, Al1.2
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Control, Measure, or Assume 3 #,:B] & £ Bk

 Control @)

— Taking an action to affect a variable's value (& #
i ’K%"]mﬁiﬁzm)

— “Induced’ value theory (3 %#cm%)
e Measurement (##)

e Assumption (ix)
— Pseudo-control (2 # &% % Alas k)

— Accept a maintain hypothesis about the value of a
variable
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Control, Measure, or Assume 7 +,/B| & 2 3K

Methods of Measurement (& = i#):
* Psychometric measures (surveys) («mpiz/w %)
* Risk-aversion measures (certainty equiv.)(s i)

* Probability judgments (scoring rules) (a sis = 2 4)

. nformation acquisition (mouse/eye-tracking)
oA B U BUAE BREN PRIRE R

. Psychoph5|o|og|ca| Mmeasures (#lg <m4 mE + 55 i)

— tMRI (# & prgm2 ), GSR (L & 217 &), PDR (st %
~ 5 ), EEG (g4 5% ), etc.
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Instructions § 5 &

* Tell subjects what they need to know (g & : 2 &9 g 7 )

e Public Knowledge (2 «):
— Established by reading instructions out loud (% p 2B =® 3 wp)
* How much to reveal? (& 23355 ?)
— Entire payoff structure (default) (B al+ & = &2 Sodp pric e 4 2)
— Since we're not sure what subjects would think about what

they are not told (4c% 2 #HFE 77 T » A P2 g 8 P ¢ LA R)

Withhold some information: Study how people/markets
learn under limited information

c(PRARLFR Y AELAET Seie 2] UFRT FVER)
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 Who's Who? Subject behavior can change
knowing opponent’s identity due to
— G = AN R EnE A 4 T e o e o T

— Appearance, gender, (£4p# 5 -~ {£3))

— Fear of retaliation, etc. (2 joigrn % %)

Use the anonymity case as a benchmark
—(Fl o A A R LR L TARF %)
— Measure opponent characteristics (appearance) and
compare to benchmark

- R IR T RE S (e L S E)
ES‘;}'B v IFB&PT )‘Fé‘—ﬁ*ﬁ ’ 7”‘ #U‘ﬁ% ‘L%'frﬁ{\ﬁ-"*’ %}l?bl‘ﬁ'&
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Protocol /Reputation

* Random matching (random switch)

— Empirically kills repeated game effects
o STV I Ew A EATEN > FHEL T f—i LA F R

* Mean-matching (play with everyone)
PR PR A BAIEE RSB S - X
* Other more strict matching protocols: (7 gt pes-

* Non-repeat matching (meet only once)

c A EAfEY EBR%Y PREBHARE- 5 TR LY
X 4 e il 220 0 FlA R R2-1w £ 4 A

* Non-contagion matching (no “chain-of-influence”)

V)

FaAped s BEHLG ARG R PRE R RS AEI B DA
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Incentives

* Hypothetical vs. Real Money Decisions
— This distinguishes economic and psychological experiments
e BAMEE vs. IE 0 q_,b,é‘fﬁ%—fr.u,,é‘fﬁﬁé}—-‘/\%
* Assumption behind money payments:

— “Everybody likes having more money and nobody gets
tired of having more of it."
c R ERFPIFE-BFIBER T FBARIEEF] ? £
BomE 5 5FLI(RFAERTEL S )

* Cost of deviation without real money is 0
C E B R AT PR E R A

* Paying money reduces variation & outliers
* REBIFPY G E M EamER o R AR b
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Incentives E F 3% 7]

* Pay Less vs. Pay More (4@~ /% 272 8855 2)

B

— Comparison studies not done often enough

— Expensive to double/triple the payments
— PR - B R R % BT 4
— Flr R PR AR = BRF
Some experiments done in poor countries
—(FEF LR KGRI B AR RS W)
— Vietnam (A&s : 323 FF ~ L WFrig o~ B0 B )
— Few results that disconfirm theory have been

overturned by paying more money

T ﬁx—m}g 2 o i % BT &r%@ﬁm?%f‘%%% #
%ﬁd SHBS APED §ET RS S R LT I
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Incentives E F 3% 7]

/

Flat Maximum Critique (" @ pmizz )
— Is it worthwhile (high stakes) to think hard?
- BEF - BEIKED EE T
S (EFLTeF IR I A AAK A D)
— EX: Costless to deviate from (1/3, 1/3, 1/3) in

rock-paper-scissors (e TH 7 2 H ) 3 RESFL}
(1/3,1/3, 1/3) ki 5 4F % » F1 3 2 § I H AR AR 6 )

No ideal solution yet... (¥ 24 sz - 2 &)
— Design steep marginal incentives
— VU R I‘éu %% i%E

— Modest effect on high stakes anyway
R AHBE NPT £0 LA LITE A
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Order Effects % e g Bk {8 X B

e AB: A came first: B came second

— Is this why we see different behavior?
—ABT T XA g mA > £ iad %B
_f«y?mm‘[%n\@ ﬂ—\r] i]g*kﬁ'l}l&‘?
* Try BA and include order dummies in analysis

— &R s lpLBA( = B J;ﬁj\) » SR 14 li—?\’}l/”\%frmpi:"f%\j V%R
) %ﬁﬁzﬁz(dummles)i%ﬁ‘:’é}n\@ﬂﬁ 250

* What it ABC?
« ACB/BAC/BCA/CBA/CAB or simplify design

— 4 ABC & B 7% 2
— #“ACB/BAC/BCA/CBA/CABS ff i § Sk 3+
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Control Risk Preferences =+ Ik

* Binary Lottery Procedure: (s 254 % ¢ zﬂ?ﬁ*’“)

— Widely used to control risk preferences, but not

much evidence that it works (#7415 ' ¥ * p2i2 > =
AP SEBMAG R D FER AP E AL FEH I HE RS

o Alternatives: (i « )

* Assume risk neutrality (mx s anwe 2)
Measure risk preferences (i i % i)
— Holt and Laury (2001) or Tanaka et al. (2006)

— Choi, Fisman, Gale and Kariv (2007)
— Andreoni and Sprenger (2012a, b)
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Within-subject vs. Between-subjects & —
* Within-subjects Design (™ s - 3% | ant3)
— Same subject observed in various treatments

— Pro: More statistically powerful

— Con: Possible demand effect

B E’“’?’PE’“_ é?é“jﬂz e Pﬁ?%ﬁﬁhﬁt“ ek )@ o REL D AL F R4 R
(7 #paired t-test) ; 4 8L: ¥ it § & fok

* Between-subjects Design (rma k2%, snes)
— Different subjects observed in each treatment
— Norm in experimental economics

— Con: “Impossible” for fMRI or eyetracking

— BRI PP AL OFREEY DF e FREBE R - L
TR G ,#ﬂé AT 7 5 R fMRIS P2 38 3 Bien® S
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Econometrics customlzed for experiments

Just like Econometrics is
— Statistics customized for economics

* FHIFHRGAERF IR 2 DA RS LS
LB RS st
Bottom line: Use all econometrics feasible to get the
most out of your (experimental) data
o (ouzEig e ué’f #orrg Voot g 1 E KA E &)
Experimental De5|gn and Experimetrics are
sometimes substitutes

— But complement each other in a good paperl
%}&)L’ffﬁ 55\;?,&7; FFe 3 AR o T —)}; 43 g 2t s FE?

—_—

Efm!r{zf Ko ?)gb)]jbya 7o jE ﬁi#gélp“#pé»ubﬁ 4 B F T,
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List of Experimetrics § %+ & = ;
* Mann-Witney-Wilcoxon Test(s):

— Non-parametric test similar to the (un-)paired t-test
* Regression (with random effects)

 Maximum Likelihood Estimations (& = i w2
— Level-k, Cognitive Hierarchy models
— Learning (¥ ¥ =%): EWA, Reinforcement
— Quantal Response Equilibrium (= 5 p3a4)
— Simulate (#3) and Estimate (&3
* Qut-of-sample Predictions (gizrans i)

* Markov-switching (Eyetracklng , SPM (fMRI)
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* Experimental Economists do not deceive their subjects
o (F B ILAE R K PR )
* This creates credibility ( T# x> )
— Makes monetary payments “real” (F]m 4p 2 2 95 £ B4R [)
* And avoids anticipation/strategic responses

— Differs from psychologists
© WATRLH ¢ AT PR G
S B FA R (B PR R F GG R )
* Can achieve most goals with better design (except)

— How can we study the effect of deception?
« 73 TR AT % ‘)"“”\j'gﬁ‘ EXu i R T Ik
F e, REFIRPD 0 (57 F L 4 PR skF bt F )
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Control, Measure, or 6. Order Effects

(% o F BenLis = B)

Assume (£:41, BB & Bx)
7. Controlling Risk Tastes

Instructions (% =wm) (241 B "% 14 )

Anonymity (% z%) 8. Within-Subject and
Matching Protocols & [B)et\_/veen—SubJect .
Reputation Building eS|gr1 (PE‘_ vs. A XA )
(e 55 2 % 3% 13 30) 9. Experimetrics (% %3+ %)
Incentives (% &% %) 10. No Deception

(7 #5053

Reference: BGT, Al1.2
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