Basic Principles of
Experimental Design

(:(Ié;n)-l_ir‘me"‘us =34 D-I-%EE

Joseph Tao-yi Wang
Lecture 3, EE-BGT

Joseph Tao-yi Wang Experimental Design



Defi

ne Economic Experiment E&E & ES E 5
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
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Define Economic Experiment & & 5 S &

B~

* 4 Components of a Controlled Environment

1. Real Incentives:
— Choices have real consequences (EE &R FHE

2. A Good Control Group

— (¥IBRFEAYERET)

3. Random Assignment
— (FE#& 2 #8)

4. No deception
— (REFMERZEHE)
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Principles of Experimental Design B 5% ET R IE

Control, Measure, or 6. Order Effects
Assume (5241, BB BR (C*'aﬁﬁﬂlﬂlﬁ‘wr?

. . 7. Controlling Risk Tastes
|nStrUCtIOnS (E%ﬂﬂaﬁﬁﬁ) (}§%Um|}§ﬁu§)

Anonymity (B=) 8. Within-Subject and

Matching Protocols Between-Subject Design

& Reputation (R vs. FREHE)
Building 9. Experimetrics (=5st®)

(REHSARZRNEREE) 10. No Deception
. N:yd =R
Incentives (2#H) (FRREZEE)

Reference: BGT, Al.2
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Control, Measure or Assume 1=l

* Control @=#)

— Taking an action to affect a variable’s value (=
R PR REAN2HIE)

—  “Induced” value theory (32 &=5Hm)
* Measurement (ag)

— Measure the value of a variable (aEsgRm2HE)

— Via various methods (see below) (B TERFIRESZ)
* Assumption (=)

— Pseudo-control (Bzm@seERnSEE)

— Accept a maintain hypothesis about the value of
a variable
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Control, Measure or Assume 2l

Methods of Measurement (BIg7:%):
Psychometric measures (surveys) (g /ms)
Risk-aversion measures (certainty equiv)(EEEs3)
Probability judgments (scoring rules) (x@mus=wen)

nformation acquisition (mouse/eye-tracking)
- AREE: BRBERRRBH

Psychophsiological measures (ngnzsze rmsmE)

— tMRI (eeitrimsss), GSR (zE=mERE), PDR (B3mn
), EEG (ERikER), etc.
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Instructions = & iR BH

* Tell subjects what they need to know (Bm: smFzaR)

* Public Knowledge (a#tn):

— Established by reading instructions out loud (ZrE/ARIER:EREA)
* How much to reveal? @ssrzmszse?)

— Entire payoff structure (default) (REI - BR®EMBMATRE)

— Since we’re not sure what subjects would think about what
they are not told (MMREFBEFEEH, BARMERMPSEER)

* Withhold some information: Study how

people/markets learn under limited information
- (AEAELEN: AUMRAMNHZUAEEREN FEEBRER)
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* Who's Who? Subject behavior can change

knowing opponent’ s identity due to
- RE=S15? SRENTAEEANENHRRMNE, BN

— Appearance, gender, (E#55. 15l)

— Fear of retaliation, etc. (=mKERESS)

* Use the anonymity case as a benchmark
— (Flt, BMEEAESERRSFEEER)
— Measure opponent characteristics (appearance)

and compare to benchmark

- SWRELBERE, TYUABHSEEBINERSEE), @K
ETMBETMESREE, AREERERIEERHBIFLLR
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Random matching (random switch)

— Empirically kills repeated game effects
- [EHEECY]: BOISEMHMAE, BB LUREZEEERUR

Mean-matching (play with everyone)

- BFEARY: SEARENRENSEASELE X
* Other more strict matching protocols:(EmigiL5=)

* Non-repeat matching (meet only once)
- AEERY: EEERTARSENFEY—RN, FEERSEEAR
MEE TR RS, RBLEM-1EaFEERY

Non-contagion matching (no chain-of-influence)
NERECE: BiBR2H I HIRIRE. WEE@E,%%&E@@J%%%
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Incentives EE &

Hypothetical vs. Real Money Decisions

— This distinguishes economic and psychological
experiments

- BREMERE vs. NITER] : KESEBINNEZRER —KDH
Assumption behind money payments:

— “Everybody likes having more money and nobody gets
tired of having more of it.”

- FRESEEMIFE—ETRER: BEATSTESESE
%, MOSSRE(SEAEEEEAST))
Cost of deviation without real money is 0
- A2 REITERERYGE, alLFaELERLITNE
Paying money reduces variation & outliers
- NEEHRHSEEAZENIRS, B MRimAHY 45 5l
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Incentives EE:E &

* Pay Less vs. Pay More (i80 /22582122 )
— Comparison studies not done often enough

— Expensive to double/triple the payments

- BRIE—EMEELEBRIER, BHEAND
- AREZIERBIZE CME. 1.:.1EE.

Some experiments done in poor countries
- (FBNELEREHRHEENEREMN)

— Vietnam (#m@: BFRS. ARAEE. BIOEHE)

— Few results that disconfirm theory have been
overturned by paying more money

- BEDHEEEREREAN. UIRRPINVERIGRAZIFIEH
A, NEBABATRERGRESSFERAVRA
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Incentives EE R
* Flat Maximum Critique ( retteEsmz=] )

— Is it worthwhile (high stakes) to think hard?
- BERA—FMIEEMER?
- (EEZTMUBREX? SAEXRTNEEAW? )

— EX: Costless to deviate from (1/3, 1/3, 1/3) in

rock-paper-scissors (figl: TEIEE] NZRIEER
(1/3,1/3, 1/3)RRBIEXR, AR ANELTERMEER)

* No ideal solution yet... (4xaREm@ERWNE, FE..)

— Design steep marginal incentives
— AL ET 15 EfREEEl RS

— Modest effect on high stakes anyway
- SREFHGERNTEHEAS0, BRILIEX
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Order Effects AN[E & EERY 5C 18 X5

 AB: A came first: B came second

— Is this why we see different behavior?
— ABEU EMERA, BINEREB.
TRINNESEEEREARELERRANEAM?

. Try BA and include order dummies in analysis

- DVEHMBA(RERER), AEREER DITHIE &0 LR FEHYE 52
H(dummies) RiZFEE BB E

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

— BABCEEM?
— {ACB/BAC/BCA/CBA/CABS RSt B 5850 2t
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Control Risk Preferences 1= &l & 2 | 15

* Binary Lottery Procedure: (meszszmm)

— Widely used to control risk preferences, but not

much evidence that it works (i=sEERGNEBE, B
REAZHEEBEIEN, BEFRESRAMEILESEL EZHILABELE)

* Alternatives: (=)

* Assume risk neutrality (Bz=szssms)

* Measure risk preferences (gas RS
— Holt and Laury (2002) or Tanaka et al. (2010)
— Choi, Fisman, Gale and Kariv (2007)
— Andreoni and Sprenger (2012a, b)
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Within-subject vs. Between-subject @—|AREl
* Within-subject Design ( ritmm—=as=. magat)
— Same subject observed in various treatments
— Pro: More statistically powerful
— Con: Possible demand effect

- HEN—ZHEBEAAERIRRTDLNRE, BF: MRt LBRENDER(T
ffpaired t-test); IREh: TEER [ ERKME

» Between-subject Design ( ritmrm=as=. mwagat)
— Different subjects observed in each treatment
— Norm in experimental economics

— Con: “Impossible” for fMRI or eyetracking
- HZEFAHZHEEIENERIRIEFHRE, EEKEESR—MREY
MEEMOE] ; REL: RFAEMMRISERIKE ) E &
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Experimetrics B iEET =
* Econometrics customized for experiments

e Just like Econometrics is

— Statistics customized for economics
s FRIAEEKRBESRBAETERNE, LU ERBEEEIFIARK
EREEIRET D E

* Bottom line: Use all econometrics feasible to get
the most out of your (experimental) data
. (BINEH: BRANEFREIENSETERITRRER)
* Experimental Design and Experimetrics are
sometimes substitutes

— But complement each other in a good paper!

- BERREIMEREEGRYLUEREN, BRBEEHIRET, B8
RY R AR ST D BEFLED S B E AR AL BB IR Y
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List of Experimetrics B BB 21 & /5 /A Y5k
* 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#isst)

— Level-k, Cognitive Hierarchy models

— Learning (2zZ=:#%): EWA, Reinforcement

— Quantal Response Equilibrium (gxE13%)

— Simulate (i&#) and Estimate (#&st)
Out-of-sample Predictions (aazsmmas)
Markov-switching (Eyetracking), SPM (fMRI)
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No Deception A EHR R~ i &

* Experimental Economists do not deceive their subjects
- (EREREEREAREEMMAINZEE)

* This creates credibility ( r#kE1)
— Makes monetary payments “real” (RMEEEN B EREM)

* And avoids anticipation /strategic responses

— Differs from psychologists
- WRAHAEWERITIFERE
- EMINEBRRAR(MAIRESRBREENT)
 (Can achieve most goals with better design (except)
— How can we study the effect of deception?

— FheE T EE2HBRIVER ] Kb D EfEstst=— @ [ AFEHRNE
W | OSZERIEMRBER (BT MRARBREREMRSFIRE)
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Conclusion: The Gold Standards &2 &T 1 &

Control, Measure, or 6. Order Effects

Assume (i), B (FRRRDEERE)

7. Controlling Risk Tastes
T

Anonymity (B=) 8. Within-Subject and

Instructions (ZEasREA)

Matching Protocols Between-Subject Design

& Reputation (R vs. FREHE)
Building 9. Experimetrics (Z5st8)

(REHSARZRNEREE) 10. No Deception
. N:yd =R
Incentives (2#H) (FRREZEE)

Reference: BGT, Al.2
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