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Experimental Design

| EE—EEHNEE, CEEERENERT,
APITMRE (EEAK) , HEDZHEERN L
WAEE, sEREBRIERLaEES,
» 4 Components: (BBIEHINRIEGIEER)
1. Real Incentives:
» Choices have real consequences (EE#%RHER)
2. A Good Control Group
» (¥IERHEAVEZET)
3. Random Assignment
» (BEHD1E)
4. No deception
» (REFERZHE)

Experimental Design

1. Control, Measure, or 6. Order Effects
Assume (#8185 258) (FERERTRAE)

> Controlling Risk Tastes 7 Within-Subject and
(BHRERS) Between-Subject

3. Instructions (mmmes) Design (R— vs. TR &)

4. Anonymity (E=t) 8. Experimetrics (®5zt®)

5. Matching Protocols & 9. Incentives (&#®)
Reputation Building 10. No Deception
(BEHBANRZHEEE) (FERBRZ AR E)

» Reference: BGT, A1.2

» 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

»  EBE—ERANRE, aEEEZEENIBRT, R
AFHNEMCRE (FEERRK) , REOZMREAME
HHERE, EENERRNIERERTERE,

Experimental Design
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fRIFIE— AR A AT IS BB T S 8BS
BEREBEFRENOXERINE ——BR.

Real Incentives (EE#RIFER)
A Good Control Group (¥fBB#EHVE%ET)

Random Assignment (B&#453#8)
No deception (EEFNERERZHE)
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» Control @z#)

» Taking an action to affect a variable's value (za@
FRBRHSHIE)

»  "Induced" value theory (%2 m=im)
» Measurement (as)

» Measure the value of a variable (agzeRN2 8E)

» Via various methods (see below) (mramsRES®)
» Assumption ()

» Pseudo-control (EE@meRN2HE)

» Accept a maintain hypothesis about the value of a

variable
Experimental Design




» Methods of Measurement (HIE753%):
» Psychometric measures (surveys) (mmism/ms)
» Risk-aversion measures (certainty equiv) (mms3)
» Probability judgments (scoring rules) (xwusszyier)
» Information acquisition (mouse/eye-tracking)

» HAES: BEERIRREN
» Psychophsiological measures (agneszs roxE)

» fMRI (meermiRsss), GSR (wsEmxE), PDR (@3lmx

=), EEG (ErRKER), etc.

Experimental Design

» Study Personal Preferences
» Risk Aversion,
» Time Discounting,
» Ambiguity Aversion, etc.
OHREANRLG: BiEEBE. BEFRE. RNBBSE
» Measured Characteristics
O RAEEKEEEASE
» Does this correlate with other behavior?
DELBEEARIZHEHMITRMER?

Experimental Design

» Tell subjects what they need to know (=xmmam)
» Public Knowledge (AfH8): (rearmmans)
» Established by reading instructions out loud
» How much to reveal? (E&HzmaEsy?)
» Entire payoff structure (default) (zzsmmamaxme)
» Since we're not sure what subjects would think about
what they are not told (RungtMEEEREFRBENER)
» Withhold some information: Study how

people/markets learn under limited information
» (RERREEEN: AUFRANSHBOOEEREN TSEER)

Experimental Design

» Binary Lottery Procedure: (85%¢E% 5 =R
» Widely used to control risk preferences, but not

much evidence that it works (E#HERESNEBIHE,
BRASRBETEY, BBRRAMGEEESSES{LAMHELE)

» Alternatives: ()
» Assume risk neutrality (mr=nazaBsI)
» Measure risk preferences (szmmRs)
» Holt and Laury (2002) or Tanaka et al. (2010)
» Choi et al. (2007); Andreoni and Sprenger (2012)
» DOSE: Wang et al. (QJE-R&R)
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» Who's Who? Subject behavior can change
knowing opponent's identity due to
0 RESSE? SHENTATRAMEN S RETRE, B
» Appearance, gender, (E#5 5. #5l)
» Fear of retaliation, etc. (zmEREZS)
» Use the anonymity case as a benchmark
o (B, BIESEAEIRRREFEERR)
» Measure opponent characteristics (appearance)
and compare to benchmark

O BIRRELRRE, TUAEHSHEBINRESEE), AR
ECMHETERREE, ARERBERNEBERRFLLR

Experimental Design
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» Within-Subject Design ( remm—=um=) wst)

» Same subject observed in various treatments

» Pro: More statistically powerful (@: #st tazznms)
» Con: Possible demand effect (fres: Taes rEkme) )
» BEA-ZREEFTARRRIZPHRME. (TiBpaired t-test)
Between-Subject Design ( resrm=zas ] magst)

v

» Different subjects observed in each treatment

» Norm in experimental economics (EEiEES@EH%] )
» Con: "Impossible" for fMRI or eyetracking

» BEERESHECSaNERESETNRE, (REHMR/RDER)

Experimental Design

» Random matching (random switch)
» Empirically kills repeated game effects
» EHEN: SOSSEE, BB rIREEEEENE
» Mean-matching (play with everyone)
) BFEARS: SERTSEEMSEASEN—X
» More strict matching protocols: (zmiEzs=)
» Non-repeat matching (meet only once)

» RERLY: EERRPIARSEHFESR -, ARE
BMBFE2Mn RS, RREM-IOEFEEESH

» Non-contagion matching (no chain-of-influence)
» TEAEY: BHEE [RRAE. MBRIE, REBBIM) O

Experimental Design

SHEABD

» AB: A came first; B came second
» Is this why we see different behavior?
» ABE MSEIMEEA, BB
» TRNBERTARRAERNERE?
» Try BA and include order dummies in analysis

» VEAMMBA(RBBR), AREEER DAV IR DN L 20 HY E 5 8
(dummies)RiGBEEEFE

» What if ABC?
» ACB/BAC/BCA/CBA/CAB or simplify design

» BABCEEN?
» fACB/BAC/BCA/CBA/CABSL L B EREEET

Experimental Design
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» Econometrics customized for experiments, just like
» Econometrics is statistics customized for economics
BRRBRARMEEBSE, FMSHBERRTEBRRAROMRETE
» Bottom line: Use all econometrics feasible to get
the most out of your (experimental) data
(RNiZs: BRIOFMBAETENSIEIERDTBRER)
» Experimental Design and Experimetrics sometimes
look like substitutes, but they actually

» Complement each other in a good paper!

B MEREERIUERER, ERBEEMRE, BEN
FORFHETEER ST . EMSEWMENEEERBNRN
slido
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» Pay Less vs. Pay More (#gw/s2apesg?)
» Comparison studies not done often enough
» Expensive to double/triple the payments
O B—UAMEELBRNEE, BERND, ARECHMRERE
» Some experiments done in poor countries
O(FBDELRRERIEENEREM)
» Vietnam (@im: fe%E. ARARE. BOEE)
» Few results that disconfirm theory have been
overturned by paying more money

DEEDBEEERERET UIRRANERERAZIFERE
B, SHEthAHMRE GRS IS S FEAAOVER

Experimental Design

» Mann-Whitney-Wilcoxon Test(s) vs. T-test
» Non-parametric test similar to (un-)paired t-test
» Regression (with random effects)
» Maximum Likelihood Estimations (@x#tfsat)
» Simulate () and Estimate (fsat)
0 Level-k, Cognitive Hierarchy models
0 Learning (®zmm): EWA, Reinforcement
0 Quantal Response Equilibrium (:g&Rme)
» Out-of-sample Predictions @@mmmas)
» Machine Learning (Random Forest, LASSO, etc.)
» Markov-switching (Eyetracking), SPM (fMRI)

» Hypothetical vs. Real Money Decisions
» Difference b/w economic & psychological experiments
» BRERMERIEE v THEINY ) | EASERANESER—KDH

» Assumption behind money payments:
"Everybody likes having more money and nobody gets
tired of having more of it." gEasRNREE—ETHER:
[EEASESBESESSE, NASSHE(ZEABREEAS)]

» Cost of deviation without real money is 0
» REBRMEENE, AEERIENE

» Paying money reduces variation & outliers
» WS B A BRSO RS

Experimental Design

» Flat Maximum Critique ( T{E{HE#RRE] )
» Is it worthwhile (high stakes) to think hard?
O EERBERAR? (EEXTULEEX, BEXRTEETN?)
» EX: Costless to deviate from (1/3, 1/3, 1/3) in
rock-paper-scissors (flan: [BIDREF RERIDGER
(1/3,1/3, 1/3)R{MRHEX, ARAE LT ERHEIER)
» No ideal solution yet... (yxaRBH®RME, F8..)
» Design steep marginal incentives
O AUREHSR ERER] RS
» Modest effect on high stakes anyway
O BRSHBERNZEBHAR0, BREBEX

TaomipAangntal Design
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» Economists do not deceive their subjects
) (EREESRRTRBHMANZRE)
» Economists do not deceive their subjects

IRFIHE—EMGR X Pt iV B RS, FTiR \ (EBREERRERRERPNSEE)
NEEXKEE 5304 [ iR 2038 . . . .
Q FFJE'J__ﬁuE;}lEEFE R THEEDR » Economists do not deceive their subjects

=1 NERER? o .

» (EREEPRETRELMNSHE)

» This creates credibility ( reexszis])

» Makes monetary payments “real”

» (ETHEIE RN S SR )
@ Start presenting to display the poll results on this slide
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» And avoids anticipation/strategic responses
» Differs from psychologists (who use debriefing)
» BERHTREROPIERE (VESRRSSRRENT)

» Can achieve most goals with better design c) EI—EfZEEE I—EE | &R
» Except to study the effect of deception (Really?) ZHENERRSI T REOE?

» BB TBREMRIRE ) ASERES—E (AHEMBRNER) RKE
FIEREH (B AT A P95 50 % & BRI A R )

» Let subjects act as experimenters (to see...)
» EEARERRER SN AERENDHSOERER...)
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1. Control, Measure, or 6. Order Effects

Assume (125 HRIRE) (FRRBOLERE) RPE—ENAY, HREEREE? (What
2. Controlling Risk Tastes 7. Within-Subject and is the Question?)

(IZHIERERL) Between-Subject EEEEFRMHEES? (Why Should we
3. Instructions (ZER88) Design (A— vs. R"EZHE) O Care Ai’z;’; g?) , _ ,
4. Anonymity (BgM) 8. Experimetrics (®5zt®) ;gé?ég,aEggﬁ(y\ﬁff&giﬁzs&g)
5. Matching Protocols & 9. Incentives (2is5m®) There?)

Reputation Building 10. No Deception

(BHHRABHEEE) (FREERE)

» Reference: BGT, Al1.2
:
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