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Pinocchio’'s Pupil: Using Eyetracking and
Pupil Dilation To Understand Truth-telling
and Deception in Sender-Receiver Games

Joseph Tao-yi Wang (E&—)
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» I3 TTEDHY B B 3 S & 12 = 0 i &
» 1 = Ei& (Buy)
» 2 = NIES (Accumulate)
» 3 = 117 (Neutral)
» 4 = /Jﬁ b% (Reduce)
i (

L )

» 5 = Sell)
» 2-1 ﬁi%.
» FHEA(—EFEA): OIS
» REA(—FLRL): BE
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$22.69 Blodget: 2-1

From: Bloagett Henry (RSCH)
Sent: Monday*.December 04, 2000 1:08 PM
To: Glatt Eve (RSCH)

.....

LFMN at $4. | can't believe .
what a POS [piece-of-sh-t] that thlﬂg’
is. Shame on me/us for giving
them any benefit of the doubt.

Blodget: 2-1
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http://rds.yahoo.com/S=96062857/K=henry+blodget/v=2/SID=e/l=II/R=3/SS=p/OID=1df2dc230662f1b2/SIG=1hbtitlpb/EXP=1127056262/*-http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p%3Dhenry%2Bblodget%26ei%3DUTF-8%26fl%3D0&h=130&w=130&imgcurl=www.smartmoney.com/stockwatch/images/HBlodget1.jpg&imgurl=www.smartmoney.com/stockwatch/images/HBlodget1.jpg&size=8.6kB&name=HBlodget1.jpg&rcurl=http://www.smartmoney.com/stockwatch/index.cfm?story%3D200006021&rurl=http://www.smartmoney.com/stockwatch/index.cfm?story%3D200006021&p=henry+blodget&type=jpeg&no=3&tt=61&ei=UTF-8

» BEEIEANZFEREZA: HIAEESERICEO

"My personal belief is that Enron stock is an
incredible bargain."

"We will hit our numbers." ~Kenneth Lay
» PHARN GG D RIZRAEH (Grade Inflation)
» EiRE—HEAIR, ZEIESEER
» UG vs. BX: [ ZEEERBE D MEZE
) B4 TRANEIL SRS (BRMEE?)

» YERE vs. EEEEZEE
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Strategic Information Transmission

» EREBREENRNS=1,2,3,4,5
» BEARBERAR M
» FBIWEAR M, EAFEEEIRMR S
» BINBEE AR A
» EREREBEURIS S M A, BEEFIREX
) ENEEFEEADEE A =S
U™(S,A) =120 — 20 % (S — A)'
» BHAERAEENEEERR A=S+
U°(S,A,b) =120 —20% (S +b— A
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>MﬂmLMﬁm§m=“E§? =

- EREmTMEEREREA
» 1% 48 (babbling) 191 /IR B a1 E 198 /B H 519

» T ==> HillEE l
2. ZEBR(level-k)BE: BEFEHILOBEAEF
» MEBERKEESEM(ZLLIREZAE!):

3. ﬁa_ﬁmlh
4. MZERVERIBBE. ELXREM
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Trial 2 of 45

The Number You Recetved Is
4

Preference Difference Is
0

Your earnings are in the dark blue boxes;

Earnings of the other participant are in bright blue boxes.




Trnal 1 of 45

The Number You Recetved Is

~

s

Preference Difference Is
1

Your earmings are in the dark blue boxes;

Earmings of the other participant are in bright blue




» B R AY 13 & 78 A
» b= 0 sBEHGE: EEEiNES, ?ﬂ%%ﬂ@ =S
rb=1EEEBWRKRES =1, MEBEASEM = {1}
SiALES = 2-5, E}E%uﬂ,uM =42,3,4,5}

» b = I]J’élﬁﬂ mEBHAEM ={1,2,3,4,5}
) HYEE 8 A% Re 7R A

T ==> BAGEE |
» BT RERMIE?
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4 gi“:a;ﬂ;u%ﬂn_.\%(Level k*,%ﬂl)

» KX BEXERLOE LS, EREXSTEIR
— B RBVET F I ERER FE (best response, BR)

» LO:
» LOBEAE: B
» LOZINE: BBk
» L1:
» LIBEAE: EXEHS (HLOERWNENRERE)
» LIS AR (HLIGHABNRERE

1

Il
(=] aul
= DH
clll

S (HLOBAENRERE)

CHit
~—

P @R Noiem: IHaimEd E



» L2:
» L2BAE: BENlEX(HLIENENRERE)
y L2EEINE: BENNFIHH (HL2EHAEBNRERE)
» EQ (=L3%ELLERT):
» EQEBAE: XKESRM=5(HL2ENBNRERE
» EQEIRE: A EEAR(HEQBEAEBNZRERIE)
» SOPH:

» BB FITRWERD M. MERERE,
L AE AN EZRELRYEEE o B
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» EEB T, L3IFNIESERITAREIREQ—R
» —HRMEARFULL!

4

» €

4

N

HY EC 88 5% R 8 A

T ==> Euﬂ %JE l

== NmERAEIIERAZRE
B (D = 2), level-kiZBBUDABE

S8

o7 {5 3 |

BREEXMASE(EDDON)EE
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AENM (RRRERIRNS) FERsEA(BRRABM)

EElR® 1 2 3 45 B 1 2 3 4 5

(h=0)

0JEQ 1 2 3 45 LO/EQ 1 2 3 4 5

(=1)L01 2 34 5—=101 23 45
12 3 45 5—=1111 2 3 4
234 55 55121 1 1 2 4
EQ45555£>EQ11114
SOPH 3 4 5 5 5 SOPH 1 2 2 2 4

M@ TR RS



AlEM (BURIREEANIRS) FHERFA(BURIRHEM)
HEEiXD 1 2 3 4 5 FE 1 2 3 4 5
(b=2)
0123 45—=l0123 45
13 45 5 5=—=>111 1 1 2 4
2455 5 5,101 11 1 4
EQ55555£>EQ11113
SOPH 5 5 5 5 5 SOPH 2 2 2 2 3
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» {66 FHER E1& (Eyelink Il Eyetracker)

» BIRIRIERVISE): BME. INELES
» BIESL K/ RIRIBE#EAES (arousal). B,
5o Al K 2 2 (cognitive difficulty)
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&2 Eyelink Data Viewer = ||| S
File Edit Analysis MWindow Help

B h [&] R Oo Dﬂ | | j‘_% @ Feaction Time Period |«

By
X

|EﬁTriaHFiEW' 050426C1 : Trial: 39 -

EE|E

Y our carnmps are o lhe dack blue boaes;

Harmungs wlihe uihor participant are o boghl blue bozes.

Laval 3% of 13

aclion

seorcl num

Ll Muomber ou Remaved 1s

Prefemeaws Dallcrenge 1=
1

= E HEEEE N




» IEEAIEARIVEE

» BEANE(MMELIMEEEEFHEIEm)

» SRENEEE (7418 T RS E )
» i B R FE

» BB FIE S, A/ BERRIB (R SRR )1T 5
» LEfMRIEE

» BINEtBIEE: — QRS = —RFMRIFE

» &8 REEBERHRA << MRIFVEBREM A

» B&ESL KN

— WK A [ =
_Jﬁ:(:(lé . QIE\IJIJITI._;
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» BERID
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= fESLRIMNK
5%%5”)\8’3#5@” » EE/DFBIAHBIER M
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» EEREZSEVEN

 BRIEENRUES(E—RTDRASEE))
» ROAFRE TERIE ] (RET DB ABHIIAN)

Johnson, Camerer et al., J Econ Theory 02

» BEIFHYREN

» AEABE FRIRREIREDL1IFIDI

Costa-Gomes et al., Econometrica 01

» [ EEEIRIRAYEE

(=]

&1 = TRAREEE

Hunton and McEwen, Accounting Review 97
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> EEK%E’JE% & EABEHBNEINE

» 3EIS#FE, 45OF1IET\ERE

» Flm@E=x b =0, 1, 2 [1‘%11’3#3’4( 2, .4, .4)]

» ESSELERMZERINNINIE TR 4S

» PIEE RS e BT (2 'Eééﬁ)
BT F IR EZE vs. FEITHREFZEEE
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1.

i [E e —#HETT
AS[Ol & E &=

» OJEEBEEBEBRNR
(repeated game effect)

2. HE S]]

3. B05

) 4\/57:5&%#&@”5%
SR BI85

» OJPISEECIE?

L

1. TVUE

-

e~
-

A

SEVES

2. ANERZHMR

A&k

» Kighz{E ol ge EI’JE

Eﬁ%%

» DVEB IR T RESEIR]
3. ¥REMFEC

» 20500 LEAEEE
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| BRENTRREE?
» BERE S (Level-k) BRI REERIER?

2. ZABAEIE/ESLK/NINTRIRMEEVITR?
» (R S BB & FliE 5L K/ E B 2 FFlevel-kiEHL?

3. Bl EZaAian <BIMB LR
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THRTSERBA: InEXRFKEGERY,

I'I'

1EI
» IR Cai and Wang (20006)HI 1T 43 #5 R
» BENEE (Level-k) 12 BY B2 7 & Bl E ZE (M

2. ZA\AEERIREMMAYIT R IR

i

=]

Hem R RIENRE (b =2)F1h B A EER

E)

level

B BB AT T O R BT 0 B S = L At R R 6 D 45
» BIE(LMDB)ED B Alevel kEEEIIR B 12— 5

3. PDR: 25l AsnatRias5k, BILRXK

s WRES: EWE/FEBAETREEERR
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Table 2: B BEIBH
| T 5 R
Al Corr Corr Corr I8 s FR Al
#@=x (S, M) (M, A) (S, A) r(S, A)
. 0.93 0.92 0.86 1.00
L 064 0.71 0.49 0.65
2 0.00

PSS



Table 3: {535 & B B2 UNE HY 2R Bl

| B 5 R
7l 7oy 15 5 7R H|
&R u S (std) u R (std) 4 R (std)
0 s R 110.00
101.30 (17.28) 101.27 (17.69) (0.00)
. * * | 7 91.40
73.28 (37.46) 86.88 (27.59) (19.39)

80.30

e ) e



Figure 1: RIBBHRIB E#.[EE}JZHﬁJﬁéwt]
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Figure 3: J?Q“’”?H = Eﬁ.[fﬁ}iztljﬂﬁéwt]




» PR EFRETK, BEREABERD, RIRE:
» Corr(S, M), (M, A), and (S, A)
» FINERVRE (AUBEEER [EEEE] )
ORERERRE B

 BREREFAEEASEREE(Level-k)EE
[FE T F iR B R Y| evel -k 3E Y 5 f0:
» (LO, L1, L2, EQ, SOPH) = (1, 4, 3, 4, 4)
|75 % Fl 2 B7 3% | BV level-k 2R B 43 0
» (LO, L1, L2, EQ, SOPH) = (4, 3,4, 1, 1)
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Table 5: BEZRIFEBTHE ()
| [ T Fl fot 1E =K |

fn REBE =2 An @EE BNE SESHE
B% 1 {e  aias 0 EZE RE REB  WEHLE

' 978 724 08 - 293 171 171
L1177 876 081 - 38 266 143
>

16.84 8.99 0.91 - 4.67 3.26 1.43




Table 6: EKH#/R'F#EEJHE’JH*I%?(D)
[ 7 Il i @ 3R

b EEIURET Hitike ST EHEHNAVLEE

276 0.47 5.87
1

3.88 0.64 6.06
2

4.29 0.91 4.71

m
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Table 7: EBlRI=Z5\ & A Level-k28ES |
EMB#ELinear Measuren &l

ER ZRE D L1 L2 L3/EQ
#2 (1-2) 0.24 0.22 0.19
9 #3 (2-1) 0.16 0.15 0.14
46 (4-1) 0.26 0.24 0.18
#7 (5-1) 0.41 0.33 0.28

i3 0.27 0.23%* 0.19%**
P #8 (5-2) 0.27 0.26 0.21
#9 (6-1) 0.22 0.24 0.19
i 0.24 0.25 0.20*

#1 (1-1) 0.17 0.16 0.13




» BEE

—

=3 i 18 0 i B

> ’fbH%FEIiEEEHk/ﬁ(*”*]ﬁé]*)ﬁ% SEES

» (BB RER|EECHREEBRIABIZ50%

» K= AYBERA (Curse of Knowledge).

» BB RER|BEEERRA—1TREEEA

iASTHYD.321&. A R(3.87 vs. 0.72%))
» NELevel-k2RBIRY N B B A BIZBRIM D
» LM (Linear Measure) 3 # RS
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2
PUPIL, =a+) B, LIE_SIZE-BIAS,

b=0

+>" B,, - BIAS,+ Y B, - STATE,

b#2 S#3

K
+Y (7, ,ROUND-SUBJ, +y, ,ROUND’ - SUBJ, )+ (u, +17,,)
k=1

PUPIL, = 5 EEEE: B 198 3L K/
LIE SIZE = |E=10nS — SABM |
BIAS » = AR i 51750 BY[E 2
STATE s = B = = 1155 BV EBREE]
SUBJ « = ANEIZE\ Bk BY E B2 2

s e —




Table 7: EE3$L X/ [O

(887 Kl 25 B 22

I i o

PUPIL, secs (-12,-0.8) (-0.8,-0.4) (-0.4,0.0) [ (0.0,0.4)  (0.4,0.8)
Constant o  99.59  99.78  104.62 | 111.81  109.95
(2.45) (241)  (2.19) | (1.84)  (2.07)

LIE SIZE B,, 120 6.41 3.92 -3.91 0.58
* BIAS 321)  (638) (3.06) | (2.76)  (7.36)
interactions B, 2.79%  3.40%*  328%% | 4.55%kx 4 00%kx
(1.19)  (1.17)  (0.97) | (0.86)  (0.73)

B, 3.49%xk 3 7lwkx 3 (qkk | ) gQxx 3 gk

(0.99)  (0.98) (0.84) | (0.87)  (0.90)

m



Table 7: HE

= £, R/

=1 A miE K]

2:|: =
nmA AN

PUPIL,

secs (-1.2,-0.8) (-0.8,-0.4) (-0.4,0.0)

(0.0,0.4)  (0.4,0.8)

Constant 107.27

108.03  106.19

109.56 108.67

LIE SIZE B,
* BIAS

Interactions

2.81) (255 (257 | (2.05  (2.16)

2.36 3.07 | 535%%  557%
(1.85)  (222) (246) | (1.16)  (2.19)
102 -046 036 | 2.16"  2.64%
(126)  (1.31)  (1.28) | (1.21)  (1.15)
2.06%  1.52°  1.47* | 1.83*%  2.00**




» LB/ RIBHYE 57!
> 25 B Al as Ok, BESLRIK
» RER—ZIRE, ESLRKNRIRGES K/
» R FRandom Effect[dlE&(robust standard errors)
» E[BATRFIRER]| PMREKX

B[S H 28 B R O B BRSNS R S L BN R B
IR, BEBE T S REA LR R 7
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Table 9: REEE AR

B @R ER

Y [ErAmER] [ LA = EFR]
MESSAGE*B 0.64* (0.22) 0.46** (0.12)
MESSAGE*BIAS=2 B, 0.91** (0.23) 0.42** (0.09)
ROW,_ . * BIAS=1 B, 0.98** (0.21) 1.07** (0.24)
ROW, . * BI/ ~ - | 1.00%* (0.27) 1.72* (0.20)
ROW,, *Bla>=1 b5, 0.25 (0.16) 1.27%* (0.22)
ROW,, *BIAS=2 B, 0.39* (0.17) 0.44%* (0.15)

2R R=ExNEE BB KANFEAE
o T g 93.4 100.7* 87.5  [101.7**
FAIRYD up k33 (b=1) k) (2.4) 28.8) | .1

BN 16-21%; 1E5F FF 2 E 220 (b=0) MR A (=100.9)




» T FIRE

EEEEWE/FEAE(+EILAN)

o B AR

» FALEM

» EEERR FHVERBIAR—1T(+BEC vs. HFHEN)
» EINEERAREEFZARR, RMEEFRES!

» [BR2F 187 2% | #R B 5 D06-8% (86/93—92/100)

» [k

Il B722] 12 1016-21% (81/88—98/102)

» ERb=0HVE R RE—1&RS!

{7 4

==
/A I8

{E=60% (gmigEERATIEIMEEN60%)
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» E&R Friedrich Nietzsche (1878)

» Why do almost all people tell the truth in
ordinary everyday life? --Certainly not because
a god has forbidden them to lie. The reason is,
firstly because it is easier; for lying demands
invention, dissimulation and a good memory.

(Human, All Too Human, 11.54)

» BHENtiE Mark Twain

» If you tell the truth, you don’t have to
remember anything.

Mt @R N aRen: IBimEEd B 5T



1773

» IS EEAAEE DD
» [R5 7 RIED I S (b=2) DB A B E S
» BEREE (Level-k) BERIZERT5

2. Bl

» EE%#%‘FE’Q%&@'I‘ITEH’JH%Fe'i—,i{@ﬁﬁ}ﬁﬂﬂJLﬁ%
> Level-kzREIHY A2 FA R BIHERYLM 3 Bl &=

3. PDR| _ttﬁ\mlun

SRR (-s,u.\@/*%‘ég)

4. WEFER S BEEEWEREMNIBI016-21%
p J27 50T HE F) 78 18] 2R 55 53 57l 2 HY B BR 43 B
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» F B S|5EER R

» HEAEAEHFERBANREIRE
) ”_;\ -tzlﬁﬂ.

» eRmAFIESLRIK (FEERR/ RHEE)

» BIFE: o] HREIZR B IENE
» GHIER

r g2 | BEABENRGEITHI AEZEEREZKE
» AR TR

» 2B om0l e < BB EREGR!
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