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o
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o
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u
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D
y

n
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a b s t r a c t 
A

cco
u

n
tin

g fo
r am

b
ig

u
ity aversio

n in d
y

n
am

ic d
ecisio

n
s gen

erally im
p

lies th
at eith

er d
y

- 
n

am
ic co

n
sisten

cy o
r co

n
seq

u
en

tialism m
u

st b
e g

iven u
p

. To g
ain in

sig
h

t in
to w

h
ich o

f 
th

ese p
rin

cip
les b

etter d
escrib

es p
eo

p
le’s p

referen
ces, w

e teste
d th

em u
sin

g a variatio
n o

f 
E

llsb
erg

’s th
ree-co

lo
r u

rn ex
p

erim
en

t. Su
b

jects w
ere ask

e
d to m

ak
e a ch

o
ice b

o
th b

efo
re 

an
d after th

ey receive
d a sig

n
al. W

e fo
u

n
d th

at m
o

st am
b

ig
u

ity n
eu

tral su
b

jects satisfi
e

d 
b

o
th d

y
n

am
ic co

n
sisten

cy an
d co

n
seq

u
en

tialism an
d b

eh
ave

d co
n

sisten
t w

ith su
b

jective 
ex

p
ecte

d u
tility w

ith B
ayesian u

p
d

atin
g

. T
h

e m
ajo

rity o
f am

b
ig

u
ity averse su

b
jects satis- 

fi
e

d co
n

seq
u

en
tialism

, b
u

t v
io

late
d d

y
n

am
ic co

n
sisten

cy. 
©

2
0

2
1 E

lsev
ier B

.V
. A

ll rig
h

ts reserve
d

. 

1. In
tro

d
u

ctio
n 

M
an

y real-w
o

rld d
ecisio

n
s in

vo
lve am

b
ig

u
ity, w

h
ere o

u
tco

m
es are u

n
certain an

d th
eir p

ro
b

ab
ilities u

n
k

n
o

w
n

. M
o

reo
ver, 

m
o

st o
f th

ese d
ecisio

n
s are d

y
n

am
ic in th

e sen
se th

at in
fo

rm
atio

n b
eco

m
es availab

le o
ver tim

e, p
ro

b
ab

ilities are u
p

d
ate

d
, 

an
d o

p
tim

al strateg
ies o

r p
o

licies m
ay b

e rev
ise

d
. E

x
am

p
les are th

e th
reats fro

m a n
ew d

isease an
d clim

ate ch
an

ge. T
h

e 
classic m

o
d

el to an
aly

ze su
ch d

ecisio
n

s is su
b

jective ex
p

ecte
d u

tility, w
h

ich assu
m

es th
at d

ecisio
n m

ak
ers are am

b
ig

u
ity 

n
eu

tral w
ith u

p
d

atin
g o

f p
ro

b
ab

ilities acco
rd

in
g to B

ayes’ ru
le. H

o
w

ever, sin
ce E

llsb
erg (19

6
1

) , em
p

irical research h
as sh

o
w

n 
th

at p
eo

p
le d

o n
o

t b
eh

ave acco
rd

in
g to su

b
jective ex

p
ecte

d u
tility, b

u
t are averse to am

b
ig

u
ity an

d u
p

d
ate in n

o
n

-B
ayesian 

m
an

n
ers. 

T
h

ere are b
y n

o
w a n

u
m

b
er o

f w
ell-estab

lish
e

d th
eo

ries to cap
tu

re su
ch am

b
ig

u
ity aversio

n
, b

u
t th

ey are essen
tially 

static in n
atu

re. 1 To ex
ten

d th
ese th

eo
ries to d

y
n

am
ic d

ecisio
n

s raises an in
terestin

g p
ro

b
lem

. Several au
th

o
rs h

ave sh
o

w
n 

! 
W

e are g
ratefu

l to e
d

ito
rs Steffen H

u
ck an

d D
av

id Lev
in

e, an asso
ciate e

d
ito

r, an
d 4 rev

iew
ers fo

r th
eir h

elp
fu

l su
g

gestio
n

s o
n p

rev
io

u
s versio

n
s o

f o
u

r 
p

ap
er. T

h
e au

th
o

rs w
o

u
ld lik

e to th
an

k th
e E

rasm
u

s R
esearch In

stitu
te o

f M
an

agem
en

t an
d th

e E
rasm

u
s Sch

o
o

l o
f E

co
n

o
m

ics fo
r fu

n
d

in
g th

e ex
p

erim
en

t 
rep

o
rte

d in th
is p

ap
er. 

∗
C

o
rresp

o
n

d
in

g au
th

o
r. 

E
-m

a
il a

d
d

ress: c.li@
ese.eu

r.n
l (C

. Li). 
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th
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m

o
d
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b

eliefs 
eith

er 
can

n
o

t 
b

e 
rep

resen
te
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b

y 
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(sin
g

le) 
p

ro
b

ab
ility 

m
easu

re 
o

r 
th

e 
p

ro
b

ab
ility 

m
easu

re 
is 
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seco

n
d

-o
rd

er 
b

elief 
an

d 
th

e 
co

rresp
o

n
d

in
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in
d

u
ce

d 
p

referen
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d
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n
o
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re
d

u
ctio

n 
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co

m
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o
u

n
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lo
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m
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6
8

7 
th

at m
o

d
elin

g am
b

ig
u

ity aversio
n in d

y
n

am
ic d

ecisio
n

s im
p

lies g
iv

in
g u

p o
n

e o
f tw

o p
rin

cip
les th

at are u
su

ally co
n

sid
ere

d 
ratio

n
al: co

n
sequ

en
tia

lism , th
e req

u
irem

en
t th

at p
referen

ces o
n

ly d
ep

en
d o

n o
u

tco
m

es o
n states th

at are still p
o

ssib
le, an

d 
d

yn
a

m
ic co

n
sisten

cy , th
e req

u
irem

en
t th

at d
ecisio

n m
ak

ers stick to th
eir o

p
tim

al co
n

tin
gen

t p
lan

s. 2 
Su

b
jective ex

p
ecte

d 
u

tility m
ax

im
izers w

h
o u

p
d

ate th
eir b

eliefs acco
rd

in
g to B

ayes’ ru
le satisfy b

o
th co

n
seq

u
en

tialism an
d d

y
n

am
ic co

n
sisten

cy, 
b

u
t am

b
ig

u
ity averse d

ecisio
n m

ak
ers can

n
o

t. H
en

ce, d
y

n
am

ic am
b

ig
u

ity m
o

d
els m

u
st ch

o
o

se w
h

ich o
f th

ese p
rin

cip
les to 

retain
. 3 T

h
e p

u
rp

o
se o

f o
u

r p
ap

er is to in
fo

rm th
is ch

o
ice b

y p
ro

v
id

in
g ex

p
erim

en
tal ev

id
en

ce o
n th

e d
escrip

tive valid
ity o

f 
th

ese tw
o p

rin
cip

les. T
h

e q
u

estio
n w

h
ich o

f th
ese p

rin
cip

les h
as m

o
re d

escrip
tive ap

p
eal is also o

f in
terest fo

r ap
p

lie
d 

eco
n

o
m

ic research (stan
d

ard d
y

n
am

ic o
p

tim
izatio

n tech
n

iq
u

es req
u

ire d
y

n
am

ic co
n

sisten
cy

) an
d fo

r p
o

licy. Fo
r ex

am
p

le, 
co

n
seq

u
en

tialism m
ay n

ee
d to b

e g
iven u

p if p
o

licy m
ak

ers care n
o

t o
n

ly ab
o

u
t th

e o
u

tco
m

e o
f d

ecisio
n

s, b
u

t also ab
o

u
t 

th
e p

ro
cess b

y w
h

ich th
ey are arrive

d at. T
h

is h
as b

een em
p

h
asize

d fo
r ex

am
p

le in th
e p

ro
v

isio
n o

f h
ealth care. 

O
u

r ex
p

erim
en

t is a variatio
n o

f th
e E

llsb
erg th

ree-co
lo

r u
rn p

ro
b

lem ( E
llsb

erg
, 19

6
1 ). W

e u
se

d 2
0

0 card
s th

at w
ere b

o
th 

n
u

m
b

ere
d an

d co
lo

re
d

. T
h

e co
lo

r co
m

p
o

sitio
n w

as th
e sam

e fo
r even

- an
d o

d
d

-n
u

m
b

ere
d card

s: fo
r each p

arity th
ere w

ere 
3

3 re
d card

s w
h

ile th
e rem

ain
in

g 6
7 card

s w
ere b

lu
e an

d yello
w in u

n
k

n
o

w
n p

ro
p

o
rtio

n
s. Su

b
jects ch

o
se a co

lo
r to b

et o
n 

fo
r b

o
th o

d
d an

d even n
u

m
b

ere
d card

s. T
h

is allo
w

e
d th

em to h
e

d
ge ag

ain
st am

b
ig

u
ity. Fo

r in
stan

ce, if a su
b

ject ch
o

se to 
b

et o
n b

lu
e fo

r o
d

d card
s an

d yello
w fo

r even card
s th

en
, even th

o
u

g
h th

ey d
id n

o
t k

n
o

w th
e ex

act n
u

m
b

er o
f b

lu
e o

d
d 

card
s o

r yello
w even card

s, th
ey k

n
ew th

at th
is co

m
b

in
atio

n gave a 6
7

/2
0

0 ch
an

ce to w
in

. Su
b

jects th
en receive

d a sig
n

al 
w

h
eth

er th
e w

in
n

in
g card w

as o
d

d o
r even

. T
h

is sig
n

al rem
o

ve
d th

e p
o

ssib
ility to h

e
d

ge ag
ain

st am
b

ig
u

ity
: co

n
d

itio
n

al o
n 

k
n

o
w

in
g w

h
eth

er th
e card

s w
as even o

r o
d

d
, th

e ch
o

ice b
ecam

e sim
ilar to th

e stan
d

ard E
llsb

erg th
ree-co

lo
r p

ro
b

lem
. 

B
y co

m
p

arin
g su

b
jects’ ch

o
ices b

efo
re an

d after th
e sig

n
al, w

e co
u

ld test d
y

n
am

ic co
n

sisten
cy an

d co
n

seq
u

en
tialism

. 
A

n am
b

ig
u

ity averse su
b

ject w
h

o satisfi
e

d d
y

n
am

ic co
n

sisten
cy w

o
u

ld m
ak

e th
e sam

e ch
o

ice b
efo

re an
d after th

e sig
n

al, 
w

h
ereas an am

b
ig

u
ity averse su

b
ject w

h
o satisfi

e
d co

n
seq

u
en

tialism w
o

u
ld sw

itch ch
o

ices after th
e sig

n
al. To d

istin
g

u
ish 

am
b

ig
u

ity averse su
b

jects clearly an
d to d

etect v
io

latio
n

s o
f d

y
n

am
ic co

n
sisten

cy, w
e in

clu
d

e
d a sm

all co
st fo

r b
ein

g am
b

i- 
g

u
ity averse. T

h
is also allo

w
e

d u
s to test to w

h
at ex

ten
t su

b
jects’ p

referen
ces w

ere m
o

n
o

to
n

ic in p
ro

b
ab

ility an
d satisfi

e
d 

(fi
rst-o

rd
er) sto

ch
astic d

o
m

in
an

ce. 
W

e o
b

serve
d th

at 4
2

% o
f o

u
r su

b
jects w

ere am
b

ig
u

ity n
eu

tral. A
ro

u
n

d tw
o th

ird
s o

f th
ese am

b
ig

u
ity n

eu
tral su

b
jects sat- 

isfi
e

d b
o

th co
n

seq
u

en
tialism an

d d
y

n
am

ic co
n

sisten
cy an

d b
eh

ave
d co

n
sisten

t w
ith su

b
jective ex

p
ecte

d u
tility w

ith B
ayesian 

u
p

d
atin

g
. A

ro
u

n
d o

n
e th

ird o
f o

u
r su

b
jects w

ere am
b

ig
u

ity averse. M
o

st o
f th

ese b
eh

ave
d acco

rd
in

g to co
n

seq
u

en
tialism an

d 
v

io
late

d d
y

n
am

ic co
n

sisten
cy

: v
io

latio
n

s o
f d

y
n

am
ic co

n
sisten

cy o
ccu

rre
d ab

o
u

t tw
ice as o

ften as th
o

se o
f co

n
seq

u
en

tial- 
ism

. T
h

is p
ro

v
id

es su
p

p
o

rt fo
r d

ro
p

p
in

g d
y

n
am

ic co
n

sisten
cy in d

y
n

am
ic d

ecisio
n p

ro
b

lem
s w

h
en acco

u
n

tin
g fo

r am
b

ig
u

ity 
aversio

n
. 

D
o

m
in

iak et al. (2
0

12
) also teste

d d
y

n
am

ic co
n

sisten
cy an

d co
n

seq
u

en
tialism in a d

y
n

am
ic E

llsb
erg ex

p
erim

en
t. 4 Lik

e 
u

s, th
ey also fo

u
n

d m
o

re v
io

latio
n

s o
f d

y
n

am
ic co

n
sisten

cy th
an o

f co
n

seq
u

en
tialism

. In fact, th
e p

ro
p

o
rtio

n o
f su

b
jects 

satisfy
in

g co
n

seq
u

en
tialism in th

eir stu
d

y w
as th

e sam
e as th

e p
ro

p
o

rtio
n w

e o
b

serve
d (7

3
%

). T
h

eir test w
as n

o
t b

ase
d o

n 
actu

al in
fo

rm
atio

n
, b

u
t th

ey ask
e

d th
eir su

b
jects to im

ag
in

e th
at so

m
e in

fo
rm

atio
n w

as reveale
d to th

em
. B

y co
n

trast, in 
o

u
r ex

p
erim

en
t su

b
jects m

ad
e th

eir ch
o

ices b
ase

d o
n th

e actu
al in

fo
rm

atio
n th

at w
as reveale

d to th
em

. A
n

o
th

er d
ifferen

ce 
b

etw
een o

u
r stu

d
y an

d D
o

m
in

iak et al. (2
0

12
) is th

e treatm
en

t o
f in

d
ifferen

ce. T
h

ey u
se

d u
n

in
cen

tiv
ise

d verb
al statem

en
ts 

ab
o

u
t stren

g
th o

f p
referen

ce to d
istin

g
u

ish b
etw

een am
b

ig
u

ity averse an
d am

b
ig

u
ity n

eu
tral su

b
jects. W

e d
erive th

is d
is- 

tin
ctio

n fro
m in

cen
tiv

ise
d ch

o
ices b

y in
cu

rrin
g a sm

all co
st to b

e am
b

ig
u

ity averse. T
h

is sm
all co

st m
ig

h
t b

e resp
o

n
sib

le fo
r 

th
e lo

w
er p

ro
p

o
rtio

n o
f am

b
ig

u
ity averse su

b
jects in o

u
r stu

d
y. It is reassu

rin
g th

at in sp
ite o

f th
ese d

ifferen
ces in d

esig
n 

o
u

r co
n

clu
sio

n
s are sim

ilar: if g
iven th

e ch
o

ice, am
b

ig
u

ity averse su
b

jects are m
o

re lik
ely to satisfy co

n
seq

u
en

tialism th
an 

d
y

n
am

ic co
n

sisten
cy. 

T
h

e fo
llo

w
in

g Sectio
n 2 p

resen
ts th

e d
esig

n o
f th

e ex
p

erim
en

t. Sectio
n 3 d

efi
n

es co
n

seq
u

en
tialism an

d d
y

n
am

ic co
n

sis- 
ten

cy an
d it ex

p
lain

s h
o

w o
u

r ex
p

erim
en

t teste
d th

em
. Sectio

n 4 p
resen

ts o
u

r resu
lts. Sectio

n 5 d
iscu

sses th
e resu

lts in th
e 

co
n

tex
t o

f th
e literatu

re. Sectio
n 6 co

n
clu

d
es. 

G
ilb

o
a an

d Sch
m

eid
ler, 19

8
9 an

d th
e C

h
o

q
u

et ex
p

ecte
d u

tility m
o

d
el o

f Sch
m

eid
ler (19

8
9

) . E
x

am
p

les o
f th

e latter in
clu

d
e th

e tw
o

-stage lo
tteries w

ith
o

u
t 

re
d

u
ctio

n m
o

d
el o

f Seg
al (19

9
0

) , th
e seco

n
d

-o
rd

er b
eliefs m

o
d

els o
f K

lib
an

o
ff

et al. (2
0

0
5

) , N
au (2

0
0

6
) an

d Seo (2
0

0
9

) , an
d th

e su
b

jective co
m

p
o

u
n

d 
lo

ttery m
o

d
el o

f  E
rg

in an
d G

u
l, 2

0
0

9 . 
2 

G
h

irard
ato (2

0
0

2
) sh

o
w

e
d th

at in a Savage fram
ew

o
rk w

ith
o

u
t th

e su
re-th

in
g p

rin
cip

le an
d w

ith a m
o

re in
tu

itive versio
n o

f Savage’s ax
io

m P
3

. E
p

stein 
an

d Le B
reto

n (19
9

3
) sh

o
w

e
d in a fram

ew
o

rk w
ith

o
u

t Savage’s P
2 th

at d
y

n
am

ic co
n

sisten
cy im

p
lies p

ro
b

ab
ilistic so

p
h

isticatio
n ( M

ach
in

a an
d Sch

m
ei- 

d
ler, 19

9
2 ). See also Sin

iscalch
i (2

0
11

) . 
3 

M
ach

in
a 

(19
8

9
) 

arg
u

e
d 

to 
g

ive 
u

p 
co

n
seq

u
en

tialism
. 

Stu
d

ies 
th

at 
fo

llo
w

e
d 

h
is 

reco
m

m
en

d
atio

n 
are 

H
an

an
y 

an
d 

K
lib

an
o

ff
(2

0
0

7
) , 

H
an

an
y 

an
d 

K
lib

an
o

ff
(2

0
0

9
) , an

d K
lib

an
o

ff
et al. (2

0
0

9
) . E

x
am

p
les o

f stu
d

ies th
at g

ive u
p d

y
n

am
ic co

n
sisten

cy an
d retain co

n
seq

u
en

tialism are K
arn

i an
d Safra (19

9
0

) , 
G

ilb
o

a 
an

d 
Sch

m
eid

ler 
(19

9
3

) , 
an

d 
Sin

iscalch
i 

(2
0

11
) . 

D
ro

p
p

in
g 

d
y

n
am

ic 
co

n
sisten

cy 
is 

also 
co

m
m

o
n 

in 
th

e 
literatu

re 
o

n 
h

y
p

erb
o

lic 
d

isco
u

n
tin

g 
( O

’D
o

n
o

g
h

u
e an

d R
ab

in
, 19

9
9 ). 

4 
A relate

d p
ap

er o
n d

ecisio
n

-m
ak

in
g u

n
d

er risk is C
u

b
itt et al. (19

9
8

) . 

2 



H
. B

leich
ro

d
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ich
b
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n
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E

u
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p
ea
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n
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m
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4 (2

0
21
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3

6
8

7 
2

. E
x

p
e

rim
e

n
t 

W
e co

n
d

u
cte

d a lab ex
p

erim
en

t to elicit su
b

jects’ am
b

ig
u

ity attitu
d

es an
d to test w

h
eth

er th
ey satisfi

e
d co

n
seq

u
en

- 
tialism an

d d
y

n
am

ic co
n

sisten
cy. Screen

sh
o

ts o
f th

e ex
p

erim
en

tal in
stru

ctio
n

s an
d all d

ecisio
n situ

atio
n

s are in th
e o

n
lin

e 
ap

p
en

d
ix

. 5 
2

.1. Su
b

jects a
n

d in
cen

tives 
T

h
e ex

p
erim

en
t w

as co
m

p
u

ter-ru
n an

d co
n

d
u

cte
d in th

e E
SE

-E
co

n
lab at E

rasm
u

s U
n

iversity R
o

tterd
am in M

arch 2
0

18
. 

T
h

e ex
p

erim
en

t co
n

siste
d o

f 7 sessio
n

s, w
ith 2

3 to 2
7 su

b
jects p

er sessio
n

. In each sessio
n

, tw
o su

b
jects w

ere ran
d

o
m

ly 
assig

n
e

d to b
e im

p
lem

en
ters. T

h
eir ro

le w
as to gen

erate am
b

ig
u

ity b
y d

eterm
in

in
g th

e co
lo

r co
m

p
o

sitio
n o

f b
ag

s w
ith card

s, 
as ex

p
lain

e
d b

elo
w

. A to
tal o

f 17
1 su

b
jects w

ere recru
ite

d fro
m th

e E
SE

-E
co

n
lab su

b
ject p

o
o

l o
f w

h
o

m 14 w
ere assig

n
e

d to 
b

e im
p

lem
en

ters. D
ata w

ere co
llecte

d fro
m th

e rem
ain

in
g 15

7 su
b

jects. 
T

h
e ex

p
erim

en
t w

as in
cen

tiv
ize

d u
sin

g th
e p

rio
r in

cen
tive sy

stem (P
rin

ce; Jo
h

n
so

n et al., 2
0

2
1 ). U

p
o

n en
terin

g th
e lab

, 
every su

b
ject d

rew an en
velo

p
e fro

m a p
ile o

f n seale
d en

velo
p

es ( n = th
e n

u
m

b
er o

f p
articip

an
ts in each sessio

n
). A su

b
ject 

ID w
as w

ritten o
n each en

velo
p

e. Su
b

jects w
h

o d
rew an ID startin

g w
ith “m

”
b

ecam
e th

e im
p

lem
en

ters. 
W

e to
ld th

e su
b

jects in th
e m

ain ex
p

erim
en

t th
at th

eir en
velo

p
e co

n
tain

e
d o

n
e o

f th
e d

ecisio
n situ

atio
n

s th
ey w

o
u

ld 
en

co
u

n
ter d

u
rin

g th
e ex

p
erim

en
t. E

ach ex
p

erim
en

tal d
ecisio

n situ
atio

n h
ad th

e sam
e ch

an
ce o

f b
ein

g d
raw

n
. Su

b
jects co

u
ld 

o
n

ly o
p

en th
eir en

velo
p

es at th
e en

d o
f th

e ex
p

erim
en

t w
h

en th
e ex

p
erim

en
ters to

ld th
em so

. T
h

ey w
o

u
ld b

e p
aid fo

r 
real acco

rd
in

g to th
eir ch

o
ice in th

e d
ecisio

n situ
atio

n co
n

tain
e

d in th
eir en

velo
p

e, w
h

ich varie
d acro

ss su
b

jects. T
h

e im
p

le- 
m

en
ters receive

d a fl
at p

articip
atio

n fee o
f €

10
. T

h
e su

b
jects in th

e m
ain ex

p
erim

en
t receive

d a p
articip

atio
n fee o

f €
5 an

d 
a variab

le am
o

u
n

t, w
h

ich d
ep

en
d

e
d o

n th
eir ch

o
ices in th

e d
ecisio

n situ
atio

n in th
eir en

velo
p

e. T
h

e average p
ay

m
en

t w
as €

9
.6

2
.  

2
.2

. Stim
u

li 
Su

b
jects face

d fo
u

r d
ecisio

n situ
atio

n
s. T

h
e fi

rst tw
o situ

atio
n

s m
easu

re
d su

b
jects’ am

b
ig

u
ity attitu

d
es an

d w
ere b

ase
d 

o
n E

llsb
erg

’s th
ree-co

lo
r p

ro
b

lem u
sin

g a b
ag co

n
tain

in
g 10

0 u
n

n
u

m
b

ered card
s co

lo
re

d re
d

, b
lu

e, o
r yello

w
. T

h
e fi

n
al tw

o 
d

ecisio
n situ

atio
n

s w
ere b

ase
d o

n th
e d

raw o
f a card fro

m a seco
n

d b
ag co

n
tain

in
g 2

0
0 card

s th
at w

ere b
o

th co
lo

re
d 

(re
d

, b
lu

e, o
r yello

w
) an

d n
u

m
b

ered
. P

er ex
p

erim
en

tal sessio
n

, th
ere w

ere tw
o im

p
lem

en
ters, o

n
e to d

eterm
in

e th
e co

lo
r 

co
m

p
o

sitio
n o

f th
e card

s in th
e fi

rst b
ag an

d o
n

e to d
eterm

in
e (in

d
ep

en
d

en
tly

) th
e co

lo
r co

m
p

o
sitio

n o
f th

e card
s in th

e 
seco

n
d b

ag
. T

h
e im

p
lem

en
ters d

id n
o

t k
n

o
w h

o
w th

e co
m

p
o

sitio
n th

ey d
eterm

in
e

d m
ig

h
t affect th

e o
th

er su
b

jects’ p
ayo

ffs 
an

d th
e su

b
jects w

ere to
ld th

at th
e im

p
lem

en
ters d

id n
o

t k
n

o
w th

is. 
D

ecisio
n situ

a
tio

n
s 1 a

n
d 2

: Test o
f a

m
b

igu
ity a

ttitu
d

e 
T

h
e fi

rst im
p

lem
en

ter w
as ask

e
d to w

rite d
o

w
n a n

u
m

b
er N

b
etw

een 1 an
d 6

7 an
d th

en to p
u

t 3
3 re

d card
s, N

b
lu

e 
card

s, an
d 6

7 −
N

yello
w card

s in
to a b

ag
. Su

b
jects k

n
ew th

is p
ro

ce
d

u
re b

u
t th

ey d
id n

o
t k

n
o

w th
e n

u
m

b
er N

th
at th

e 
im

p
lem

en
ter h

ad w
ritten d

o
w

n
. A

fter h
av

in
g fi

lle
d th

e b
ag

, th
e im

p
lem

en
ter d

rew th
e w

in
n

in
g card

. 
Su

b
jects co

u
ld b

et o
n th

eir w
in

n
in

g co
lo

rs. If a card w
ith a w

in
n

in
g co

lo
r w

as d
raw

n
, su

b
jects w

o
n €

10
. O

th
erw

ise, th
ey 

w
o

n n
o

th
in

g
. In d

ecisio
n situ

atio
n 1, su

b
jects co

u
ld b

et o
n re

d
, b

lu
e, o

r yello
w

. In th
e seco

n
d d

ecisio
n situ

atio
n

, su
b

jects 
co

u
ld b

et o
n tw

o co
lo

rs d
ep

en
d

in
g o

n w
h

ich w
in

n
in

g co
lo

r th
ey h

ad selecte
d in d

ecisio
n situ

atio
n 1. If th

ey h
ad ch

o
sen 

eith
er re

d o
r b

lu
e in d

ecisio
n situ

atio
n 1, th

en th
ey w

ere o
ffere

d a ch
o

ice b
etw

een “re
d an

d yello
w

”
an

d “b
lu

e an
d yello

w
”. 

If th
ey h

ad ch
o

sen yello
w in d

ecisio
n situ

atio
n 1, th

en th
ey w

ere o
ffere

d a ch
o

ice b
etw

een “re
d an

d b
lu

e”
an

d “b
lu

e an
d 

yello
w

”. W
e let su

b
jects ch

o
o

se th
eir w

in
in

g co
lo

r to avo
id su

sp
icio

n
. 

In d
ecisio

n situ
atio

n 1, “re
d

”
w

as u
n

am
b

ig
u

o
u

s an
d “b

lu
e”

an
d “yello

w
”

w
ere am

b
ig

u
o

u
s. In d

ecisio
n situ

atio
n 2

, “re
d 

an
d yello

w
”

an
d “re

d an
d b

lu
e”

w
ere am

b
ig

u
o

u
s w

h
ereas “b

lu
e an

d yello
w

”
w

as u
n

am
b

ig
u

o
u

s. C
o

n
seq

u
en

tly, w
e ex

p
ecte

d 
an am

b
ig

u
ity averse d

ecisio
n m

ak
er to ch

o
o

se “re
d

”
in th

e fi
rst ch

o
ice an

d “b
lu

e an
d yello

w
”

in th
e seco

n
d ch

o
ice. T

h
e 

ex
p

ecte
d p

ro
b

ab
ility o

f d
raw

in
g a b

lu
e o

r yello
w card in d

ecisio
n situ

atio
n 1 w

as 0
.3

3
5

, w
h

ich w
as slig

h
tly h

ig
h

er th
an 

th
e 0

.3
3 p

ro
b

ab
ility o

f d
raw

in
g a re

d card
. H

en
ce, th

e ex
p

ecte
d lo

ss o
f am

b
ig

u
ity aversio

n w
as 5 cen

ts. W
e p

u
t a sm

all 
p

rice o
n am

b
ig

u
ity aversio

n to avo
id in

d
ifferen

ce. K
elsey an

d LeR
o

u
x (2

0
17

) sh
o

w
e

d th
at even sm

all p
rices can su

b
stan

tially 
affect th

e n
u

m
b

er o
f am

b
ig

u
ity averse ch

o
ices. A lim

itatio
n o

f o
u

r ap
p

ro
ach w

as th
at so

m
e (very w

eak
ly

) am
b

ig
u

ity averse 
d

ecisio
n m

ak
ers m

ig
h

t ch
o

o
se B o

r Y
. C

o
n

seq
u

en
tly, th

e p
ro

p
o

rtio
n o

f am
b

ig
u

ity averse ch
o

ices th
at w

e o
b

serve
d m

ay b
e a 

lo
w

er estim
ate. G

iven th
e lo

w p
rice o

f 5 cen
ts, th

is d
o

w
n

w
ard b

ias is p
ro

b
ab

ly sm
all to n

eg
lig

ib
le. 

D
ecisio

n situ
a

tio
n

s 3 a
n

d 4
: d

yn
a

m
ic d

ecisio
n

s 
T

h
e seco

n
d im

p
lem

en
ter w

ro
te d

o
w

n a n
u

m
b

er M
b

etw
een 1 an

d 6
7 an

d th
en p

u
t 6

6 re
d card

s (n
u

m
b

ere
d fro

m 13
5 to 

2
0

0
), 2 M

b
lu

e card
s (n

u
m

b
ere

d fro
m 1 to 2 M

), an
d 13

4
-2 M

yello
w card

s (n
u

m
b

ere
d fro

m 2 M
+

1 to 13
4

) in
to a b

ag
. A

g
ain

, 
5 

h
ttp

s://w
w

w
.d

ro
p

b
o

x
.co

m
/s/2

d
5

w
r5

fg
7

v
b

1
y

0
i/o

n
lin

e-ap
p

en
d

ix
.p

d
f?

d
l=

0 3 
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7 
D

ecision situations 1&
2: 

Eliciting am
biguity attitudes

Com
prehension tests 

D
ecision situation 3: 

 Specify the color to bet on for odd- 
and even- num

bered cards

Reveal parity of the card draw
n

D
ecision situation 4: 

Specify the color to bet on given 
partity of the card

F
ig

. 1. 
Stru

ctu
re o

f th
e ex

p
erim

en
t. 

th
e su

b
jects w

ere aw
are o

f th
is p

ro
ce

d
u

re, b
u

t th
ey d

id n
o

t k
n

o
w th

e n
u

m
b

er M
th

at th
e seco

n
d im

p
lem

en
ter h

ad w
ritten 

d
o

w
n

. A
fter h

av
in

g fi
lle

d th
e b

ag
, th

e im
p

lem
en

ter d
rew th

e w
in

n
in

g card
. 

Su
b

jects fi
rst an

sw
ere

d th
ree co

m
p

reh
en

sio
n q

u
estio

n
s. T

h
ey co

u
ld o

n
ly p

ro
cee

d to th
e m

ain ex
p

erim
en

t after h
av

in
g 

an
sw

ere
d all o

f th
ese co

rrectly. 
In d

ecisio
n situ

atio
n 3

, su
b

jects h
ad to sp

ecify th
eir w

in
n

in
g co

lo
r fo

r b
o

th o
d

d
- an

d even
-n

u
m

b
ere

d card
s. 

A
fter th

ey h
ad m

ad
e th

eir ch
o

ices in d
ecisio

n situ
atio

n 3
, im

p
lem

en
ter 2 reveale

d th
e p

arity o
f th

e n
u

m
b

er o
n th

e card 
d

raw
n

. T
h

en in d
ecisio

n situ
atio

n 4
, su

b
jects in

d
icate

d w
h

ich co
lo

r th
ey w

o
u

ld lik
e to b

et o
n g

iven th
is sig

n
al ab

o
u

t th
e 

p
arity o

f th
e card d

raw
n

. 
A

t th
e en

d o
f th

e ex
p

erim
en

t, th
e tw

o im
p

lem
en

ters reveale
d th

e co
lo

r an
d th

e n
u

m
b

er o
f th

e d
raw

n card
s to th

e o
th

er 
p

articip
an

ts. 
T

h
e stru

ctu
re o

f th
e ex

p
erim

en
t is su

m
m

arize
d in Fig

. 1 . 
3

. T
h

e
o

ry: co
n

se
q

u
e

n
tia

lism v
e

rsu
s d

y
n

a
m

ic in
co

n
siste

n
cy 

T
h

is sectio
n p

resen
ts o

u
r th

eo
retical an

aly
sis o

f su
b

jects’ ch
o

ices in th
e ex

p
erim

en
t. U

n
certain

ty is m
o

d
ele

d b
y a state 

sp
ace S. Sin

g
le states are d

en
o

te
d s 1 , s 2 , . . . . . A

n even
t E

is a su
b

set o
f th

e set S. In o
u

r ex
p

erim
en

t, th
e even

ts in d
ecisio

n 
situ

atio
n

s 1 an
d 2 are d

raw
in

g a re
d

, b
lu

e, o
r yello

w card
, an

d in d
ecisio

n situ
atio

n
s 3 an

d 4 th
ey are all co

m
b

in
atio

n
s o

f 
co

lo
r an

d p
arity o

f th
e card

, su
ch as, d

ra
w

in
g a red ca

rd w
ith a

n even n
u

m
b

er o
n it o

r d
ra

w
in

g a yellow ca
rd w

ith a
n o

d
d 

n
u

m
b

er o
n it. W

e d
en

o
te th

e co
m

p
lem

en
t o

f an even
t E

b
y E c . A stra

tegy d
efi

n
es at each d

ecisio
n n

o
d

e w
h

at to d
o

. Fo
r 

ex
am

p
le, in d

ecisio
n situ

atio
n 3 th

e strateg
y Y o R e stan

d
s fo

r b
et o

n yellow w
h

en th
e n

u
m

b
er o

n th
e ca

rd is o
d

d
, b

et o
n red 

w
h

en it is even
. W

e fo
llo

w Sarin an
d W

ak
k

er (19
9

8
), b

y d
efi

n
in

g p
referen

ces ! o
ver th

e set o
f strateg

ies. 
Fig

. 2 sh
o

w
s th

e d
ecisio

n situ
atio

n
s o

f o
u

r ex
p

erim
en

t th
at w

e u
se

d to test fo
r co

n
seq

u
en

tialism an
d d

y
n

am
ic co

n
- 

sisten
cy. 6 Sq

u
ares d

en
o

te d
ecisio

n n
o

d
es an

d circles d
en

o
te ch

an
ce n

o
d

es. Fig
. 2 (b

) sh
o

w
s d

ecisio
n situ

atio
n 3

, w
h

ich is a 
sin

gle-sta
ge d

ecisio
n in w

h
ich d

ecisio
n m

ak
ers m

u
st co

m
m

it b
efo

reh
an

d to th
eir ch

o
ices, th

at is b
efo

re th
e u

n
certain

ty ab
o

u
t 

th
e p

arity o
f th

e w
in

n
in

g card is reso
lve

d
. Fig

. 2 (a) sh
o

w
s d

ecisio
n situ

atio
n 4

, w
h

ich is an ex
am

p
le o

f a d
yn

a
m

ic d
ecisio

n . In 
d

ecisio
n situ

atio
n 3

, su
b

jects h
ad sp

ecifi
e

d o
n w

h
ich co

lo
r to b

et w
h

en th
e n

u
m

b
er w

ere o
d

d an
d w

h
en it w

ere even
. T

h
ey 

n
o

w receive in
fo

rm
atio

n w
h

eth
er th

e w
in

n
in

g card h
as an o

d
d o

r an even n
u

m
b

er o
n it an

d are ask
e

d to m
ak

e an
o

th
er 

ch
o

ice. T
h

ese d
ecisio

n
s are m

ad
e after th

e u
n

certain
ty ab

o
u

t th
e p

arity o
f th

e card h
as b

een reso
lve

d
. Fin

ally, Fig
. 2 (c) sh

o
w

s 
d

ecisio
n situ

atio
n 1, w

h
ich can b

e in
terp

rete
d as a n

o
-h

isto
ry d

ecisio
n

, an
d w

h
ich is sim

ilar to th
e u

p
p

er o
r lo

w
er b

ran
ch o

f 
Fig

. 2 (a) o
n

ce th
e p

arity o
f th

e card is k
n

o
w

n
. 

D
yn

a
m

ic co
n

sisten
cy is th

e req
u

irem
en

t th
at ch

o
ices in th

e d
y

n
am

ic d
ecisio

n ag
ree w

ith th
o

se in th
e sin

g
le-stage d

ecisio
n

. 
So if strateg

y Y o R e is ch
o

sen in (th
e sin

g
le-stage) d

ecisio
n situ

atio
n 3 ( Fig

. 2 (b
)) th

en in th
e (d

y
n

am
ic) d

ecisio
n situ

atio
n 4

, Y 
6 

D
ecisio

n situ
atio

n 2 w
as o

n
ly relevan

t fo
r testin

g am
b

ig
u

ity aversio
n an

d w
e, th

erefo
re, d

o n
o

t d
isp

lay it in th
e fi

g
u

re. 
4 
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F
ig

. 2
. 

R
ep

resen
tatio

n o
f d

ecisio
n situ

atio
n

s in o
u

r ex
p

erim
en

t. Sq
u

ares rep
resen

t ch
o

ice n
o

d
es an

d circles rep
resen

t ch
an

ce n
o

d
es. 

m
u

st b
e ch

o
sen if th

e n
u

m
b

er o
n th

e d
raw

n card is o
d

d an
d R if th

e n
u

m
b

er o
n th

e card is even
. In o

th
er w

o
rd

s, d
y

n
am

ic 
co

n
sisten

cy req
u

ires th
at d

ecisio
n m

ak
ers d

o n
o

t ch
an

ge th
eir m

in
d

s after th
e u

n
certain

ty reso
lves at th

e ch
an

ce n
o

d
es. 

B
y th

e d
esig

n o
f o

u
r ex

p
erim

en
t, w

e gave su
b

jects real in
fo

rm
atio

n (w
h

eth
er th

e n
u

m
b

er o
n th

e d
raw

n card w
as even o

r 
o

d
d

). H
en

ce, w
e co

u
ld o

n
ly o

b
serve su

b
jects’ co

n
d

itio
n

al ch
o

ices fo
r th

e even
t th

at actu
ally o

ccu
rre

d an
d n

o
t th

o
se fo

r th
e 

co
u

n
terfactu

al even
t. Fo

r in
stan

ce, w
h

en an o
d

d
-n

u
m

b
ere

d card w
as d

raw
n

, w
e co

u
ld o

n
ly o

b
serve su

b
jects’ ch

o
ices in th

e 
lo

w
er b

ran
ch o

f Fig
. 2 (a), b

u
t n

o
t in th

e u
p

p
er b

ran
ch

. T
h

erefo
re, at th

e in
d

iv
id

u
al su

b
ject level, w

e d
id n

o
t h

ave a fu
ll test 

o
f d

y
n

am
ic co

n
sisten

cy. N
everth

eless, sin
ce th

e tw
o co

n
d

itio
n

al d
ecisio

n situ
atio

n
s (fo

r o
d

d
- an

d even
-n

u
m

b
ere

d card
s) are 

in
fo

rm
atio

n
ally in

d
istin

g
u

ish
ab

le, w
e b

elieve th
at it is reaso

n
ab

le to assu
m

e th
at su

b
jects’ ch

o
ices w

o
u

ld n
o

t d
iffer in th

ese 
tw

o situ
atio

n
s. O

u
r d

ata su
p

p
o

rt th
is assu

m
p

tio
n

. In th
e ag

g
reg

ate, ro
u

g
h

ly h
alf o

f th
e su

b
jects face

d each co
n

d
itio

n
al b

et 
an

d th
e co

lo
r ch

o
ices d

id n
o

t d
iffer b

etw
een th

e case w
h

ere th
e card w

as even an
d th

e case w
h

ere it w
as o

d
d

. Statistical 
tests co

u
ld n

o
t reject th

e n
u

ll th
at th

e ch
o

ice d
istrib

u
tio

n
s w

ere eq
u

al in th
e tw

o co
n

d
itio

n
al d

ecisio
n situ

atio
n

s. 7 
7 

In d
ecisio

n situ
atio

n 4
, o

f th
e d

ecisio
n m

ak
ers w

h
o m

ad
e an “o

d
d

-n
u

m
b

ere
d co

n
tin

gen
t”

ch
o

ice, 51
% p

referre
d re

d
, 3

0
% p

referre
d b

lu
e, an

d 19
% 

p
referre

d yello
w

, w
h

ereas fo
r th

o
se w

h
o m

ad
e an “even

-n
u

m
b

ere
d co

n
tin

gen
t”

ch
o

ice, 4
6

% p
referre

d re
d

, 3
0

% p
referre

d b
lu

e, an
d 2

4
% p

referre
d yello

w 
( p = . 6

8 in Fish
er’s E

x
act test). 

5 
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d
t, J. E
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b
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p
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n
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m
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eview 13
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0
21

) 10
3

6
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7 
C

o
n

sequ
en

tia
lism m

ean
s th

at th
e ch

o
ices m

ad
e in d

y
n

am
ic d

ecisio
n situ

atio
n

s are in
d

ep
en

d
en

t o
f risk

s b
o

rn in th
e p

ast, 
see H

am
m

o
n

d (19
8

8
) . 8 

In o
u

r ex
p

erim
en

t, it m
ean

s th
at th

e ch
o

ices in th
e u

p
p

er an
d lo

w
er b

ran
ch

es o
f Fig

. 2 (a) ag
ree 

w
ith th

o
se in th

e n
o

-h
isto

ry d
ecisio

n situ
atio

n 1, w
h

ich iso
lates th

ese d
ecisio

n
s. C

o
n

seq
u

en
tialism req

u
ires th

at ch
o

ices 
m

ad
e after th

e reso
lu

tio
n o

f u
n

certain
ty are n

o
t affecte

d b
y w

h
at w

o
u

ld h
ave h

ap
p

en
e

d in th
e co

u
n

terfactu
al even

t. H
en

ce, 
ch

o
ices are h

isto
ry

-in
d

ep
en

d
en

t, an
d co

in
cid

e w
ith th

o
se m

ad
e in “n

o
-h

isto
ry

”
d

ecisio
n situ

atio
n

s as d
ep

icte
d in Fig

. 2 (c). 
C

o
m

p
arin

g th
e ch

o
ice in Fig

. 2 (c) w
ith th

at in Fig
. 2 (a) co

n
stitu

tes o
u

r test o
f co

n
seq

u
en

tialism
. T

h
is test req

u
ires th

e ad
d

i- 
tio

n
al assu

m
p

tio
n th

at su
b

jects p
erceive

d th
e tw

o d
ecisio

n situ
atio

n
s as sim

ilar even th
o

u
g

h th
e u

n
certain

ty w
as reso

lve
d 

b
y d

ifferen
t im

p
lem

en
ters. If su

b
jects d

id n
o

t co
n

sid
er th

e tw
o d

ecisio
n situ

atio
n

s as sim
ilar, fo

r in
stan

ce b
ecau

se th
ey h

eld 
d

ifferen
t b

eliefs ab
o

u
t th

e im
p

lem
en

ters, th
en th

ey m
ig

h
t fail o

u
r test o

f co
n

seq
u

en
tialism even th

o
u

g
h th

eir u
n

d
erly

in
g 

p
referen

ces satisfi
e

d co
n

seq
u

en
tialism an

d
, v

ice versa, th
ey m

ig
h

t p
ass o

u
r test o

f co
n

seq
u

en
tialism even th

o
u

g
h th

eir u
n

- 
d

erly
in

g p
referen

ce relatio
n d

id n
o

t satisfy co
n

seq
u

en
tialism

. W
e b

elieve th
at th

e assu
m

p
tio

n is p
lau

sib
le g

iven th
at th

e tw
o 

co
n

d
itio

n
al d

ecisio
n situ

atio
n

s an
d th

e n
o

-h
isto

ry d
ecisio

n situ
atio

n are in
fo

rm
atio

n
ally in

d
istin

g
u

ish
ab

le an
d th

at su
b

jects 
ty

p
ically d

id n
o

t k
n

o
w th

e im
p

lem
en

ters. T
h

e sim
ilarity b

etw
een th

e v
io

latio
n rates o

f co
n

seq
u

en
tialism in o

u
r ex

p
erim

en
t 

an
d th

o
se in D

o
m

in
iak et al., 2

0
12 len

d
s em

p
irical cre

d
en

ce to o
u

rco
n

jectu
re. 

C
o

n
seq

u
en

tialist d
ecisio

n m
ak

ers w
ith n

o
n

-n
eu

tral attitu
d

es to
w

ard am
b

ig
u

ity m
ay b

e d
y

n
am

ically in
co

n
sisten

t in o
u

r 
p

ro
b

lem
s as th

e p
artial reso

lu
tio

n o
f u

n
certain

ty (revealin
g w

h
eth

er th
e d

raw
n card h

ad an even o
r an o

d
d n

u
m

b
er o

n it) 
ch

an
ges am

b
ig

u
o

u
s strateg

ies in
to co

n
d

itio
n

a
lly u

n
am

b
ig

u
o

u
s strateg

ies an
d v

ice versa. To illu
strate th

is o
b

servatio
n

, co
n

- 
sid

er th
e strateg

ies in 2 (b
). G

iven th
e co

m
p

o
sitio

n o
f th

e b
ag

, d
ecisio

n
-m

ak
ers k

n
o

w th
e strateg

y R o R e h
as 6

6 w
in

n
in

g card
s 

(3
3 o

d
d

-n
u

m
b

ere
d re

d card
s an

d 3
3 even

-n
u

m
b

ere
d re

d card
s). T

h
u

s ch
o

o
sin

g R o R e am
o

u
n

ts to selectin
g th

e u
n

am
b

ig
u

o
u

s 
strateg

y 10 R o R e 0 (w
h

ich stan
d

s fo
r w

in
n

in
g €

10 if th
e selecte

d card is re
d an

d o
d

d o
r re

d an
d even an

d n
o

th
in

g o
th

erw
ise) 

w
ith p

(R o R e ) = 6
6 / 2

0
0 . T

h
e strateg

y B o Y e h
as 6

7 w
in

n
in

g card
s ( M

o
d

d
-n

u
m

b
ere

d b
lu

e card
s an

d 6
7 −

M
even

-n
u

m
b

ere
d 

yello
w card

s). T
h

u
s th

e strateg
y B o Y e co

rresp
o

n
d

s to th
e u

n
am

b
ig

u
o

u
s strateg

y 10 B o Y e 0 w
ith p

(B o Y e ) = 6
7 / 2

0
0 . 

B
y sto

ch
astic d

o
m

in
an

ce, w
e ex

p
ect d

ecisio
n m

ak
ers to p

refer B o Y e to R o R e . Sim
ilarly, w

e also ex
p

ect th
em to p

refer Y o B e 
to R o R e . H

o
w

ever, th
e in

fo
rm

atio
n ab

o
u

t th
e p

arity o
f th

e n
u

m
b

er o
n th

e card d
raw

n ch
an

ges th
e am

b
ig

u
ity o

f so
m

e o
f 

th
e o

p
tio

n
s. T

h
e o

rig
in

ally u
n

d
o

m
in

ate
d u

n
am

b
ig

u
o

u
s strateg

ies B o Y e an
d Y o B e b

eco
m

e am
b

ig
u

o
u

s, w
h

ereas th
e o

rig
in

ally 
d

o
m

in
ate

d u
n

am
b

ig
u

o
u

s strateg
y R o R e rem

ain
s u

n
am

b
ig

u
o

u
s. 

C
o

n
seq

u
en

tialist d
ecisio

n m
ak

ers w
h

o are am
b

ig
u

ity seek
in

g w
ill in

itially ch
o

o
se eith

er B o B e 
o

r Y o Y e . W
ith

o
u

t lo
ss o

f 
gen

erality, su
p

p
o

se th
at th

ey in
itially select B o B e . R

eg
ard

less o
f th

e p
arity o

f th
e n

u
m

b
er o

n th
e card d

raw
n

, th
ey w

ill 
strictly p

refer th
e am

b
ig

u
o

u
s b

et o
n b

lu
e o

ver th
e u

n
am

b
ig

u
o

u
s b

et o
n re

d an
d w

eak
ly p

refer it o
ver th

e b
et o

n yello
w

. So 
th

ere is n
o reaso

n fo
r am

b
ig

u
ity seek

in
g co

n
seq

u
en

tialists to reverse th
eir in

itial p
referen

ce. 
Fo

r am
b

ig
u

ity averse co
n

seq
u

en
tialists, h

o
w

ever, th
is is d

ifferen
t. T

h
ey in

itially ch
o

o
se o

n
e o

f th
e u

n
d

o
m

in
ate

d u
n

am
- 

b
ig

u
o

u
s strateg

ies B o Y e an
d Y o B e . Su

p
p

o
se th

at th
ey in

itially ch
o

o
se B o Y e an

d th
at th

ey are to
ld th

at th
e n

u
m

b
er o

n th
e card 

d
raw

n is o
d

d
. Sin

ce co
n

seq
u

en
tialists n

o lo
n

ger p
ay atten

tio
n to w

h
at w

o
u

ld h
ave h

ap
p

en
e

d fo
r even

-n
u

m
b

ere
d card

s, th
ey 

w
ill b

e (co
n

d
itio

n
ally

) in
d

ifferen
t b

etw
een R o R e an

d R o Y e . M
o

reo
ver, if th

ey are su
ffi

cien
tly am

b
ig

u
ity averse th

en th
ey w

ill 
(strictly

) p
refer a b

et o
n re

d o
ver a b

et o
n b

lu
e. T

h
u

s, th
ey w

ill co
n

d
itio

n
ally p

refer R o Y e to B o Y e . B
y tran

sitiv
ity, it fo

llo
w

s 
th

at R o R e is strictly p
referre

d to B o Y e reversin
g th

eir in
itial p

referen
ce o

f B o Y e o
ver R o R e . B

y an an
alo

go
u

s arg
u

m
en

t, th
ey w

ill 
p

refer R o R e to B o Y e w
h

en th
ey learn th

at th
e d

raw
n b

all is even
. 

T
h

e b
eh

av
io

r o
f am

b
ig

u
ity seek

in
g d

y
n

am
ically co

n
sisten

t d
ecisio

n m
ak

ers w
ill b

e in
d

istin
g

u
ish

ab
le fro

m th
at o

f am
b

i- 
g

u
ity lo

v
in

g co
n

seq
u

en
tialists. T

h
ey w

ill in
itially select eith

er B o B e o
r Y o Y e an

d h
ave n

o reaso
n to ch

an
ge th

eir ch
o

ice after 
b

ein
g in

fo
rm

e
d ab

o
u

t th
e p

arity o
f th

e n
u

m
b

er o
f th

e card d
raw

n
. 

A
m

b
ig

u
ity averse d

y
n

am
ically co

n
sisten

t d
ecisio

n m
ak

ers, h
o

w
ever, u

n
co

n
d

itio
n

ally p
refer B o Y e o

ver R o R e an
d R o R e o

ver 
R o Y e an

d so
, b

y tran
sitiv

ity, th
ey p

refer B o Y e o
ver R o Y e . If th

ey k
n

o
w th

at an o
d

d
-n

u
m

b
ere

d b
all h

as b
een d

raw
n th

en
, b

y 
d

y
n

am
ic co

n
sisten

cy, th
ey w

ill p
refer b

ettin
g o

n b
lu

e o
ver re

d
. B

y a sim
ilar lin

e o
f reaso

n
in

g
, if th

ey k
n

o
w th

at an even
- 

n
u

m
b

ere
d b

all h
as b

een d
raw

n th
ey w

ill p
refer b

ettin
g o

n yello
w o

ver re
d

. 
C

o
n

seq
u

en
tly, w

e h
ave d

erive
d th

e fo
llo

w
in

g o
b

servatio
n

. 
O

b
se

rva
tio

n 1
. If sto

ch
astic d

o
m

in
an

ce h
o

ld
s th

en am
b

ig
u

ity averse d
ecisio

n m
ak

ers w
h

o
se p

referen
ces satisfy 

• co
n

seq
u

en
tialism w

ill v
io

late d
y

n
am

ic co
n

sisten
cy b

y ch
o

o
sin

g B o Y e o
ver R o R e in d

ecisio
n situ

atio
n 3 ( Fig

. 2 b
) an

d re
d 

o
ver b

lu
e in d

ecisio
n situ

atio
n 4 ( Fig

. 2 a). 
• d

y
n

am
ic co

n
sisten

cy w
ill v

io
late co

n
seq

u
en

tialism b
y ch

o
o

sin
g B o Y e o

ver R o R e in d
ecisio

n situ
atio

n 3 ( Fig
. 2 b

) an
d b

lu
e 

o
ver re

d in d
ecisio

n situ
atio

n 3 ( Fig
. 2 a). 

8 
A m

o
re tech

n
ical d

efi
n

itio
n o

f co
n

seq
u

en
tialism is in

clu
d

e
d in th

e ap
p

en
d

ix
. 6 
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A
m

b
ig

u
ity attitu

d
es. 

T
h

e fo
llo

w
in

g p
ictu

re su
m

m
arizes th

e tests in o
u

r ex
p

erim
en

t. 
Te

sts o
f th

e ex
p

e
rim

e
n

t: 
(1

) A
m

b
ig

u
ity attitu

d
e: d

ecisio
n situ

atio
n

s 1 an
d 2 

(2
) C

o
n

seq
u

en
tialism

: d
ecisio

n situ
atio

n
s 1 an

d 4 
(3

) D
y

n
am

ic C
o

n
sisten

cy
: d

ecisio
n situ

atio
n

s 3 an
d 4 

(4
) Sto

ch
astic D

o
m

in
an

ce: d
ecisio

n situ
atio

n 3 
4

. R
e

su
lts 

W
e rep

o
rt th

e resu
lts u

sin
g th

e resp
o

n
ses fro

m all su
b

jects. 9 
4

.1. A
m

b
igu

ity a
ttitu

d
es 

W
e classifi

e
d su

b
jects w

h
o ch

o
se re

d in d
ecisio

n situ
atio

n 1 an
d b

lu
e an

d yello
w in d

ecisio
n situ

atio
n 2 as am

b
ig

u
ity 

averse an
d su

b
jects w

h
o ch

o
se b

lu
e o

r yello
w in d

ecisio
n situ

atio
n 1 an

d re
d an

d yello
w o

r re
d an

d b
lu

e in d
ecisio

n situ
atio

n 
2 as am

b
ig

u
ity seek

in
g

. B
ecau

se w
e p

u
t a sm

all p
rice o

n am
b

ig
u

ity aversio
n an

d th
e ex

p
ecte

d p
ro

b
ab

ility o
f b

lu
e o

r yello
w 

card w
as slig

h
tly h

ig
h

er th
an th

at o
f re

d
, an am

b
ig

u
ity n

eu
tral su

b
ject w

o
u

ld ch
o

o
se b

lu
e o

r yello
w in d

ecisio
n situ

atio
n 

1 an
d b

lu
e an

d yello
w in d

ecisio
n situ

atio
n 2

. T
h

e rem
ain

in
g su

b
jects (w

h
o ch

o
se re

d in d
ecisio

n situ
atio

n 1 an
d re

d an
d 

yello
w in d

ecisio
n situ

atio
n 2

) w
ere classifi

e
d as m

ixe
d

. 
Fig

. 3 sh
o

w
s th

at am
b

ig
u

ity n
eu

trality w
as th

e m
o

d
al p

attern
, fo

llo
w

e
d b

y am
b

ig
u

ity aversio
n

. Few su
b

jects w
ere am

- 
b

ig
u

ity seek
in

g
. O

u
r fi

n
d

in
g o

f lim
ite

d am
b

ig
u

ity aversio
n is n

o
t u

n
co

m
m

o
n

, esp
ecially if su

b
jects h

ave to p
ay a p

rice to 
p

ay to b
e am

b
ig

u
ity averse (see T

rau
tm

an
n an

d van d
e K

u
ilen

, 2
0

15 fo
r a rev

iew o
f th

e em
p

irical literatu
re). In ad

d
itio

n
, 

it m
ig

h
t b

e th
at so

m
e o

f th
e su

b
jects classifi

e
d as m

ixe
d w

ere actu
ally am

b
ig

u
ity averse, b

u
t faile

d to n
o

tice th
at b

lu
e an

d 
yello

w in d
ecisio

n situ
atio

n 2 w
as u

n
am

b
ig

u
o

u
s. 10 

9 
W

e p
erfo

rm
e

d several ro
b

u
stn

ess tests. W
e also an

aly
ze

d th
e d

ata rem
o

v
in

g th
e su

b
jects w

h
o (i) v

io
late

d sto
ch

astic d
o

m
in

an
ce; (ii) faile

d th
e co

m
p

re- 
h

en
sio

n tests at least tw
ice. T

h
is d

id n
o

t affect o
u

r co
n

clu
sio

n
s. D

etails are in th
e o

n
lin

e ap
p

en
d

ix
. 

10 
T

h
eir an

sw
ers in d

ecisio
n situ

atio
n 3 p

ro
v

id
e

d su
p

p
o

rt fo
r th

is co
n

jectu
re. 7

0
% o

f th
e m

ixe
d su

b
jects ch

o
se o

n
e o

f th
e am

b
ig

u
ity averse o

p
tio

n
s in 

d
ecisio

n situ
atio

n 3 ( R o R e ,B o Y e , o
r Y o B e ) . W

e fo
u

n
d n

o ev
id

en
ce th

at th
e m

ixe
d su

b
jects h

ad m
o

re d
iffi

cu
lty u

n
d

erstan
d

in
g th

e task
s an

d th
at th

eir an
sw

ers 
refl

ecte
d co

n
fu

sio
n

. T
h

ere w
as n

o relatio
n b

etw
een th

e n
u

m
b

er o
f failu

res in th
e co

m
p

reh
en

sio
n tests an

d am
b

ig
u

ity attitu
d

e ( χ
2 -test, p = . 2

9 ). 
7 
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R
esu

lts o
f d

ecisio
n situ

atio
n 3

. 
4

.2
. D

yn
a

m
ic d

ecisio
n

s 
Fig

. 4 b
reak

s d
o

w
n th

e ch
o

ice p
attern in d

ecisio
n situ

atio
n 3 b

y am
b

ig
u

ity attitu
d

e. T
h

e p
ro

p
o

rtio
n

s ab
o

ve th
e b

ars sh
o

w 
fo

r each catego
ry w

h
ich sh

are d
isp

laye
d w

h
ich ch

o
ice p

attern
. 

A
m

o
n

g th
e am

b
ig

u
ity averse su

b
jects, 8

0
% ch

o
se o

n
e o

f th
e th

ree u
n

am
b

ig
u

o
u

s o
p

tio
n

s ( R o R e , B o Y e an
d Y o B e ). T

h
is is 

m
o

re th
an th

e p
ro

p
o

rtio
n (41

%
) am

o
n

g am
b

ig
u

ity n
eu

tral su
b

jects (tw
o

-taile
d p

ro
p

o
rtio

n test, p < . 0
1 , N A = 51 , N N = 6

6 ). 
H

o
w

ever, it is n
o

t d
ifferen

t fro
m th

e p
ro

p
o

rtio
n am

o
n

g su
b

jects classifi
e

d as “m
ixe

d
”

(tw
o

-taile
d p

ro
p

o
rtio

n test, p = . 3
3 , 

N A = 51 , N B = 2
8 ). 

Fo
rty

-th
ree su

b
jects (2

7.4
%

) ch
o

se R o R e o
ver B o Y e an

d Y o B e , v
io

latin
g sto

ch
astic d

o
m

in
an

ce. M
o

st o
f th

ese su
b

jects w
ere 

am
b

ig
u

ity averse o
r m

ixe
d

. R
elatively few am

b
ig

u
ity n

eu
tral su

b
jects ch

o
se R o R e . 11 T

h
e p

ro
p

o
rtio

n v
io

latin
g sto

ch
astic d

o
m

- 
in

an
ce m

ay ap
p

ear h
ig

h
, b

u
t it sh

o
u

ld b
e k

ep
t in m

in
d th

at th
e co

st o
f v

io
latin

g sto
ch

astic d
o

m
in

an
ce w

as lo
w

. It w
as also 

easier to d
etect th

at R o R e w
as u

n
am

b
ig

u
o

u
s th

an th
at B o Y e an

d Y o B e w
ere u

n
am

b
ig

u
o

u
s b

y p
ro

v
id

in
g a h

e
d

ge ag
ain

st am
b

ig
u

- 
ity. So

m
e su

b
jects m

ay h
ave co

n
sid

ere
d th

e co
st o

f 5 cen
ts o

f v
io

latin
g sto

ch
astic d

o
m

in
an

ce to
o lo

w to tak
e th

e co
g

n
itive 

effo
rt o

f u
n

d
erstan

d
in

g w
h

y B o Y e 
an

d Y o B e 
p

ro
v

id
e

d a h
e

d
ge ag

ain
st am

b
ig

u
ity. 12 

W
e d

iscu
ss th

e v
io

latio
n

s o
f sto

ch
astic 

d
o

m
in

an
ce in Sectio

n 5 . 
Fig

. 5 sh
o

w
s h

o
w m

an
y su

b
jects b

eh
ave

d in lin
e w

ith d
y

n
am

ic co
n

sisten
cy an

d co
n

seq
u

en
tialism

, sp
lit o

u
t b

y am
b

ig
u

ity 
attitu

d
es. In th

e fi
g

u
re’s legen

d
, D

C
an

d C
co

rresp
o

n
d to a su

b
ject satisfy

in
g th

e resp
ective p

ro
p

erty, w
h

ile D
C an

d C m
ean 

th
at th

e su
b

ject’s ch
o

ices v
io

late
d th

e resp
ective p

ro
p

erty. 
O

n
e-h

u
n

d
re

d an
d fo

u
r su

b
jects, (6

6
.2

%
) w

ere d
y

n
am

ically co
n

sisten
t. O

f th
e rem

ain
in

g fi
fty

-th
ree d

y
n

am
ically in

co
n

sis- 
ten

t su
b

jects, tw
en

ty
-six (4

9
%

) rev
ise

d th
eir in

itial ch
o

ice o
f th

e u
n

co
n

d
itio

n
a

lly u
n

am
b

ig
u

o
u

s o
p

tio
n B o Y e 

o
r Y o B e 

to th
e 

co
n

d
itio

n
a

lly u
n

am
b

ig
u

o
u

s o
p

tio
n o

f ch
o

o
sin

g re
d

. 
O

n
e-h

u
n

d
re

d an
d fi

fteen su
b

jects, (7
3

.2
%

) satisfi
e

d co
n

seq
u

en
tialism

. In co
m

p
u

tin
g th

is n
u

m
b

er, w
e also in

clu
d

e
d th

e 
seven

teen su
b

jects w
h

o sw
itch

e
d b

etw
een b

lu
e an

d yello
w in d

ecisio
n situ

atio
n

s 1 an
d 4 sin

ce w
e co

u
ld n

o
t exclu

d
e th

e 
p

o
ssib

ility th
at th

ey w
ere in

d
ifferen

t b
etw

een b
ettin

g o
n b

lu
e an

d b
etin

g o
n yello

w
. 

Fig
. 5 also sh

o
w

s th
at am

b
ig

u
ity averse su

b
jects w

ere m
o

re p
ro

n
e to v

io
late d

y
n

am
ic co

n
sisten

cy th
an co

n
seq

u
en

tial- 
ism (tw

o
-taile

d p
ro

p
o

rtio
n test, p = . 0

4 , N = 51 ). M
o

st am
b

ig
u

ity n
eu

tral su
b

jects satisfi
e

d d
y

n
am

ic co
n

sisten
cy an

d co
n

se- 
q

u
en

tialism an
d b

eh
ave

d acco
rd

in
g to su

b
jective ex

p
ecte

d u
tility w

ith B
ayesian u

p
d

atin
g

. T
h

e rem
ain

in
g am

b
ig

u
ity n

eu
tral 

su
b

jects, w
h

o b
eh

ave
d acco

rd
in

g to su
b

jective ex
p

ecte
d u

tility in d
ecisio

n situ
atio

n
s 1 an

d 2
, d

id n
o

t u
p

d
ate in a B

ayesian 
m

an
n

er in d
ecisio

n situ
atio

n
s 3 an

d 4
. A

m
o

n
g th

e am
b

ig
u

ity n
eu

tral su
b

jects w
h

o v
io

late
d at least o

n
e o

f th
e d

y
n

am
ic p

rin
- 

cip
les, th

ere w
as n

o d
ifferen

ce b
etw

een th
e v

io
latio

n rates (tw
o

-taile
d p

ro
p

o
rtio

n test, p = 1 , N = 6
6 ). T

h
e v

io
latio

n rates 
also d

id n
o

t d
iffer am

o
n

g th
e am

b
ig

u
ity seek

in
g su

b
jects ( tw

o
-taile

d p
ro

p
o

rtio
n test, p = . 4

0 ,N = 12 ) o
r th

e m
ixe

d su
b

jects 
( tw

o
-taile

d p
ro

p
o

rtio
n test, p = . 5

8 , N = 2
8 ). T

h
e p

ro
p

o
rtio

n
s o

f am
b

ig
u

ity averse an
d am

b
ig

u
ity n

eu
tral su

b
jects v

io
latin

g 
co

n
seq

u
en

tialism w
ere ap

p
ro

x
im

ately eq
u

al (2
6

% versu
s 2

1
%

). H
o

w
ever, w

h
ereas 4

7
% o

f th
e am

b
ig

u
ity averse su

b
jects v

io
- 

11 
E

xclu
d

in
g th

e su
b

jects w
h

o v
io

late
d sto

ch
astic d

o
m

in
an

ce d
id n

o
t affect o

u
r m

ain co
n

clu
sio

n
s. H

o
w

ever, it le
d to an in

crease in su
p

p
o

rt fo
r su

b
jective 

ex
p

ecte
d u

tility w
ith B

ayesian u
p

d
atin

g
: after th

e exclu
sio

n 3
5

.2
% o

f th
e su

b
jects b

eh
ave

d acco
rd

in
g to su

b
jective ex

p
ecte

d u
tility w

ith B
ayesian u

p
d

atin
g

. 
See th

e o
n

lin
e ap

p
en

d
ix fo

r d
etails. 

12 
O

n th
e o

th
er h

an
d

, th
e th

ird co
m

p
reh

en
sio

n test ex
p

lain
e

d h
o

w to h
e

d
ge ag

ain
st am

b
ig

u
ity. 

8 
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Su
b

jects satisfy
in

g d
y

n
am

ic co
n

sisten
cy an

d co
n

seq
u

en
tialism sp

lit o
u

t b
y am

b
ig

u
ity attitu

d
e. 

F
ig

. 6
. 

R
ev

isio
n p

attern o
f su

b
jects ch

o
o

sin
g B o Y e o

r Y o B e sp
lit o

u
t b

y am
b

ig
u

ity attitu
d

e. 
late

d d
y

n
am

ic co
n

sisten
cy, o

n
ly 2

1
% o

f th
e am

b
ig

u
ity n

eu
tral su

b
jects v

io
late

d d
y

n
am

ic co
n

sisten
cy. T

w
o

-taile
d Fish

er E
x

act 
tests sh

o
w

e
d th

at th
e v

io
latio

n
s o

f d
y

n
am

ic co
n

sisten
cy w

ere asso
ciate

d w
ith am

b
ig

u
ity attitu

d
es ( p = . 0

2 , N = 15
7 ), b

u
t 

th
e v

io
latio

n
s o

f co
n

seq
u

en
tialism w

ere n
o

t ( p = . 19 , N = 15
7 ). 

In lig
h

t o
f O

b
servatio

n 1 , it m
ay seem su

rp
risin

g th
at n

in
eteen am

b
ig

u
ity averse su

b
jects satisfi

e
d b

o
th d

y
n

am
ic co

n
- 

sisten
cy an

d co
n

seq
u

en
tialism

. T
h

at o
b

servatio
n assu

m
es, h

o
w

ever, h
at th

e d
ecisio

n m
ak

er’s p
referen

ces satisfy sto
ch

astic 
d

o
m

in
an

ce. In
d

ee
d

, eig
h

teen o
u

t o
f th

e n
in

eteen am
b

ig
u

ity averse su
b

jects w
h

o satisfi
e

d b
o

th d
y

n
am

ic co
n

sisten
cy an

d 
co

n
seq

u
en

tialism v
io

late
d sto

ch
astic d

o
m

in
an

ce b
y ch

o
o

sin
g R o R e . 13 

Fig
. 6 p

resen
ts th

e rev
isio

n p
attern o

f su
b

jects w
h

o ch
o

se B o Y e o
r Y o B e in d

ecisio
n situ

atio
n 3

. A
m

o
n

g th
ese su

b
jects, o

n
ly 

fo
u

r (18
%

) am
b

ig
u

ity averse su
b

jects satisfi
e

d d
y

n
am

ic co
n

sisten
cy, w

h
ereas seven

teen (7
7

%
) sw

itch
e

d to th
e u

n
am

b
ig

u
o

u
s 

o
p

tio
n R o o

r R e in d
ecisio

n situ
atio

n 4
, in acco

rd
an

ce w
ith O

b
servatio

n 1. T
h

is p
attern is also o

b
serve

d fo
r th

e m
ixe

d su
b

jects. 
H

o
w

ever, th
e am

b
ig

u
ity n

eu
tral su

b
jects ex

h
ib

ite
d d

ifferen
t p

attern
s. O

n
ly tw

o (10
%

) sw
itch

e
d to th

e u
n

am
b

ig
u

o
u

s o
p

tio
n

. 
H

alf o
f th

e o
th

ers satisfi
e

d d
y

n
am

ic co
n

sisten
cy, w

h
ereas th

e o
th

er h
alf sw

itch
e

d fro
m b

lu
e to yello

w o
r v

ice versa. 
13 

T
h

e o
th

er su
b

ject o
p

te
d fo

r R o Y e in d
ecisio

n situ
atio

n 3 an
d

, w
h

en in
fo

rm
e

d th
at th

e p
arity o

f th
e card d

raw
n w

as o
d

d
, th

en selecte
d re

d in d
ecisio

n 
situ

atio
n 4

. If th
e p

arity o
f th

e card d
raw

n h
ad b

een even
, h

o
w

ever, th
en in d

ecisio
n situ

atio
n 4

, o
p

tin
g fo

r yello
w o

r b
lu

e w
o

u
ld h

ave co
n

stitu
te

d a 
v

io
latio

n o
f co

n
seq

u
en

tialism an
d o

p
tin

g fo
r re

d a v
io

latio
n o

f d
y

n
am

ic co
n

sisten
cy, ag

ain illu
stratin

g th
e p

o
in

t m
ad

e in O
b

servatio
n 1 th

at in o
u

r stu
d

y 
an am

b
ig

u
ity averse d

ecisio
n m

ak
er h

as to g
ive u

p at least o
n

e o
f sto

ch
astic d

o
m

in
an

ce, d
y

n
am

ic co
n

sisten
cy, an

d co
n

seq
u

en
tialism

. 
9 



H
. B

leich
ro

d
t, J. E

ich
b
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ra

n
t et a

l. 
E

u
ro

p
ea

n E
co

n
o

m
ic R

eview 13
4 (2

0
21

) 10
3

6
8

7 
5

. D
iscu

ssio
n 

W
e h

ave p
erfo

rm
e

d an ex
p

erim
en

tal test o
f d

y
n

am
ic co

n
sisten

cy an
d co

n
seq

u
en

tialism
, tw

o k
ey p

rin
cip

les o
f d

y
n

am
ic 

d
ecisio

n m
ak

in
g

, an
d stu

d
ie

d h
o

w th
ese are relate

d to am
b

ig
u

ity attitu
d

es. W
e u

se
d a variatio

n o
f E

llsb
erg

s th
ree-co

lo
r 

u
rn p

ro
b

lem in w
h

ich th
e card

s (u
se

d in
stead o

f b
alls) d

iffere
d n

o
t o

n
ly b

y co
lo

r, b
u

t w
ere also n

u
m

b
ere

d
. T

h
is allo

w
e

d 
fo

r a co
m

p
ariso

n b
etw

een u
n

co
n

d
itio

n
al an

d co
n

d
itio

n
al p

referen
ces, th

at is req
u

ire
d to test co

n
seq

u
en

tialism an
d d

y
- 

n
am

ic co
n

sisten
cy. W

e fo
u

n
d th

at am
b

ig
u

ity averse su
b

jects w
ere n

early tw
ice as lik

ely to v
io

late d
y

n
am

ic co
n

sisten
cy as 

co
n

seq
u

en
tialism

. Sarin an
d W

ak
k

er (19
9

8
) sh

o
w

e
d th

at th
e o

n
ly am

b
ig

u
ity m

o
d

el th
at can acco

u
n

t fo
r co

n
seq

u
en

tialism 
an

d d
y

n
am

ic co
n

sisten
cy sim

u
ltan

eo
u

sly is m
ax

m
in ex

p
ecte

d u
tility. H

o
w

ever, em
p

irical tests p
ro

v
id

e little su
p

p
o

rt fo
r th

is 
m

o
d

el (e.g
. B

aillo
n an

d B
leich

ro
d

t 2
0

15
; C

h
ew et al. 2

0
17 ). H

en
ce, am

b
ig

u
ity m

o
d

els th
at strive fo

r em
p

irical realism sh
o

u
ld 

g
ive u

p eith
er d

y
n

am
ic co

n
sisten

cy o
r co

n
seq

u
en

tialism
. O

u
r resu

lts su
g

gest th
at fro

m a d
escrip

tive p
o

in
t o

f v
iew

, g
iv

in
g u

p 
d

y
n

am
ic co

n
sisten

cy is th
e b

etter ch
o

ice. 
O

u
r test o

f co
n

seq
u

en
tialism assu

m
es th

at th
e d

ecisio
n m

ak
ers v

iew th
e tw

o co
n

d
itio

n
al d

ecisio
n situ

atio
n

s an
d o

u
r n

o
- 

h
isto

ry versio
n o

f th
is d

ecisio
n situ

atio
n as in

d
istin

g
u

ish
ab

le. W
e b

elieve th
is ex

tra assu
m

p
tio

n is p
lau

sib
le, b

u
t it is stro

n
ger 

th
an th

e d
efi

n
itio

n in
, fo

r ex
am

p
le, G

h
irard

ato (2
0

0
2

) an
d

, p
erh

ap
s, o

u
r test m

ay b
e in

terp
rete

d as p
u

ttin
g a lo

w
er b

o
u

n
d 

o
n th

e su
p

p
o

rt fo
r co

n
seq

u
en

tialism
. In sp

ite o
f th

is, w
e fo

u
n

d th
at am

b
ig

u
ity averse d

ecisio
n m

ak
ers w

ere m
o

re lik
ely to 

v
io

late d
y

n
am

ic co
n

sisten
cy th

an co
n

seq
u

en
tialism

. 
In o

u
r tests, su

b
jects d

id n
o

t k
n

o
w th

at after th
eir in

itial ch
o

ice th
ey w

o
u

ld receive a sig
n

al an
d w

o
u

ld b
e ask

e
d to 

m
ak

e an
o

th
er ch

o
ice. O

n
e w

ay to ex
ten

d o
u

r research w
o

u
ld b

e to m
ak

e su
b

jects aw
are o

f th
e seq

u
en

tial n
atu

re o
f th

e 
ex

p
erim

en
t. T

h
is w

o
u

ld allo
w fo

r a test o
f w

h
eth

er su
b

jects are n
aive p

lan
n

ers an
d u

se th
e sam

e p
referen

ce fu
n

ctio
n

al at 
each d

ecisio
n n

o
d

e, reso
lu

te p
lan

n
ers, in w

h
ich case th

ey rem
ain w

ith th
eir in

itial ch
o

ice reg
ard

less o
f h

o
w u

n
certain

ty is 
reso

lve
d

, o
r co

n
sisten

t p
lan

n
ers, in w

h
ich case th

ey realize th
at th

ey w
ill n

o
t fo

llo
w th

ro
u

g
h so

m
e p

lan
s d

u
e to am

b
ig

u
ity 

aversio
n an

d
, co

n
seq

u
en

tly, d
elete th

ese p
lan

s fro
m th

eir feasib
le sets. 

A
n

o
th

er w
ay to ex

ten
d o

u
r research is to u

se larger in
cen

tives. T
h

e co
st fo

r su
b

jects o
f v

io
latin

g sto
ch

astic d
o

m
in

an
ce, 

am
b

ig
u

ity n
eu

trality, co
n

seq
u

en
tialism an

d d
y

n
am

ic co
n

sisten
cy w

as lo
w

, o
n

ly 5 cen
ts. If su

b
jects co

n
sid

ere
d th

ese co
sts to

o 
lo

w to tak
e th

e q
u

estio
n

s serio
u

sly, th
en w

e w
o

u
ld ex

p
ect ch

o
ices to b

e ran
d

o
m

. H
o

w
ever, w

e fo
u

n
d n

o ev
id

en
ce o

f th
is, 

su
g

gestin
g th

at su
b

jects to
o

k th
e q

u
estio

n
s serio

u
sly. It w

o
u

ld b
e in

terestin
g to rep

licate o
u

r stu
d

y w
ith a larger p

en
alty fo

r 
am

b
ig

u
ity aversio

n an
d a larger co

st o
f v

io
latin

g sto
ch

astic d
o

m
in

an
ce. A lim

itatio
n o

f u
sin

g larger co
sts is th

at th
ey m

ay 
b

ias th
e resu

lts. If w
e p

u
t, fo

r in
stan

ce, a larger p
en

alty o
n b

ein
g am

b
ig

u
ity averse, th

en a su
b

stan
tial fractio

n o
f am

b
ig

u
ity 

averse su
b

jects (w
h

o w
o

u
ld lik

e to ch
o

o
se R in d

ecisio
n situ

atio
n 1 o

f o
u

r ex
p

erim
en

t if th
ere w

ere n
o co

sts) m
ay ch

o
o

se 
am

b
ig

u
ity n

eu
tral o

r seek
in

g ( B o
r Y ). T

h
is w

o
u

ld d
efl

ate th
e su

p
p

o
rt fo

r am
b

ig
u

ity aversio
n

. H
en

ce, th
ere ap

p
ears to b

e a 
trad

e-o
ff

b
etw

een th
e size o

f th
e p

en
alty an

d th
e p

recisio
n w

ith w
h

ich th
e d

eg
ree o

f am
b

ig
u

ity aversio
n can b

e estim
ate

d
. 

It is h
ard to say w

h
at th

e o
p

tim
al b

alan
ce is. H

o
p

efu
lly, fu

tu
re research can sh

e
d lig

h
t o

n th
is q

u
estio

n
. 

W
e fo

u
n

d n
o relatio

n b
etw

een v
io

latio
n

s o
f co

n
seq

u
en

tialism an
d am

b
ig

u
ity attitu

d
es. It m

ig
h

t b
e o

f in
terest to ex

p
lo

re 
w

h
eth

er th
is also h

o
ld

s fo
r settin

g
s o

th
er th

an d
ecisio

n u
n

d
er am

b
ig

u
ity. T

h
at is, d

o am
b

ig
u

ity n
eu

tral an
d am

b
ig

u
ity averse 

su
b

jects w
h

o v
io

late co
n

seq
u

en
tialism in d

ecisio
n

s u
n

d
er am

b
ig

u
ity also d

o so in o
th

er d
ecisio

n
s? T

h
is o

p
en

s u
p a research 

agen
d

a o
f th

e d
eep

er cau
ses o

f v
io

latio
n

s o
f co

n
seq

u
en

tialism th
at w

e leave fo
r fu

tu
re research

. 
E

ven th
o

u
g

h th
e co

m
p

reh
en

sio
n test en

su
re

d th
at th

e su
b

jects u
n

d
ersto

o
d th

at ch
o

o
sin

g B o Y e o
r Y o B e gave a h

ig
h

er o
b

- 
jective w

in
n

in
g ch

an
ce th

an ch
o

o
sin

g R o R e , w
e n

everth
eless o

b
serve

d th
at a n

o
n

-n
eg

lig
ib

le p
ro

p
o

rtio
n o

f su
b

jects p
referre

d 
R o R e in ch

o
ice 3

. T
h

is m
ig

h
t b

e d
u

e to th
e relatively sm

all co
st o

f v
io

latin
g sto

ch
astic d

o
m

in
an

ce. It m
ig

h
t also h

ave b
een 

cau
se

d b
y an aversio

n to co
m

p
lex

ity. O
p

tio
n

s w
h

ere th
e o

u
tco

m
e d

ep
en

d
s o

n b
o

th th
e n

u
m

b
er an

d co
lo

r o
f th

e card m
ay 

ap
p

ear m
o

re co
m

p
lex

. In a sim
ilar situ

atio
n

, D
o

m
in

iak an
d Sch

n
e

d
ler, 2

0
11 rep

o
rt th

at su
b

jects v
iew a co

in fl
ip b

etw
een 

tw
o co

m
p

lem
en

tary am
b

ig
u

o
u

s o
p

tio
n

s as w
o

rse th
an eith

er o
p

tio
n o

n its o
w

n
. T

h
is can b

e in
terp

rete
d as ev

id
en

ce o
f 

co
m

p
lex

ity aversio
n in a relate

d settin
g

. 
A

s 
w

e 
m

en
tio

n
e

d 
in 

th
e 

In
tro

d
u

ctio
n

, 
w

e 
fo

u
n

d 
th

e 
sam

e 
p

ro
p

o
rtio

n 
o

f 
su

b
jects 

satisfy
in

g 
co

n
seq

u
en

tialism 
as 

D
o

m
in

iak et al. (2
0

12
) in sp

ite o
f th

e d
ifferen

ces in ex
p

erim
en

tal d
esig

n
. W

e fo
u

n
d m

o
re su

p
p

o
rt fo

r d
y

n
am

ic co
n

sis- 
ten

cy th
an th

ey d
id

, b
u

t th
is w

as to a large ex
ten

t d
riven b

y th
e su

b
jects ch

o
o

sin
g th

e sto
ch

astically d
o

m
in

ate
d o

p
tio

n R o R e . 
A

s m
en

tio
n

e
d b

efo
re, w

e b
elieve th

ese resp
o

n
ses refl

ect m
o

re a co
g

n
itive sh

o
rtcu

t to am
b

ig
u

ity aversio
n th

an an in
trin

sic 
p

referen
ce fo

r d
y

n
am

ic co
n

sisten
cy. If w

e d
o n

o
t co

u
n

t th
ese ch

o
ices as refl

ectin
g d

y
n

am
ic co

n
sisten

cy, th
en th

e p
ro

p
o

r- 
tio

n o
f su

b
jects satisfy

in
g d

y
n

am
ic co

n
sisten

cy d
ro

p
s to 3

8
.9

%
, w

h
ich is clo

se to th
e 3

2
.2

% o
b

serve
d b

y D
o

m
in

iak et al. 
(2

0
12

) . M
o

reo
ver, am

o
n

g th
e am

b
ig

u
ity averse su

b
jects 17.6

% satisfy d
y

n
am

ic co
n

sisten
cy, w

h
ich

, ag
ain

, is very clo
se to th

e 
14

.5
% o

b
serve

d b
y D

o
m

in
iak et al. (2

0
12

) . T
h

e sim
ilarity b

etw
een o

u
r fi

n
d

in
g

s an
d th

o
se o

f D
o

m
in

iak et al. (2
0

12
) p

ro
v

id
es 

su
p

p
o

rt fo
r th

eir ro
b

u
stn

ess. 
6

. C
o

n
clu

sio
n 

W
e h

ave p
erfo

rm
e

d em
p

irical tests o
f co

n
seq

u
en

tialism an
d d

y
n

am
ic co

n
sisten

cy, tw
o k

ey p
rin

cip
les o

f ratio
n

al d
y

n
am

ic 
ch

o
ice. M

o
st m

o
d

els o
f am

b
ig

u
ity aversio

n h
ave to g

ive u
p o

n
e o

f th
ese tw

o p
rin

cip
les. W

e u
se

d a variatio
n o

f th
e E

llsb
erg 

th
ree-co

lo
r u

rn d
ecisio

n p
ro

b
lem to test th

ese p
rin

cip
les in th

e lab
. A

ro
u

n
d 2

5
% o

f o
u

r su
b

jects b
eh

ave
d in lin

e w
ith su

b
- 

jective ex
p

ecte
d u

tility w
ith B

ayesian u
p

d
atin

g
: th

ey w
ere am

b
ig

u
ity n

eu
tral an

d satisfi
e

d b
o

th d
y

n
am

ic co
n

sisten
cy an

d 
10 



H
. B

leich
ro

d
t, J. E

ich
b

erger, S. G
ra

n
t et a

l. 
E

u
ro

p
ea

n E
co

n
o

m
ic R

eview 13
4 (2

0
21

) 10
3

6
8

7 
co

n
seq

u
en

tialism
. A

m
b

ig
u

ity averse su
b

jects ty
p

ically v
io

late
d o

n
e o

f th
ese p

rin
cip

les, w
ith v

io
latio

n
s o

f d
y

n
am

ic co
n

sis- 
ten

cy ab
o

u
t tw

ice as co
m

m
o

n as v
io

latio
n

s o
f co

n
seq

u
en

tialism
. 

A
p

p
e

n
d

ix A 
T

h
is ap

p
en

d
ix p

resen
ts th

e d
efi

n
itio

n o
f co

n
seq

u
en

tialism
, w

h
ich w

e test in o
u

r ex
p

erim
en

t. 
C

o
n

seq
u

en
tialism is u

su
ally d

efi
n

e
d as an ax

io
m ab

o
u

t ch
o

ices in d
ecisio

n trees. H
am

m
o

n
d (19

8
8

) tak
es ch

o
ices in d

eci- 
sio

n trees as a p
rim

itive an
d d

erives p
referen

ces fro
m th

ese ch
o

ices. A
n excep

tio
n is G

h
irard

ato (2
0

0
2

) , w
h

o d
efi

n
es co

n
se- 

q
u

en
tialism in term

s o
f p

referen
ces. W

e sh
all p

resen
t a d

efi
n

itio
n o

f co
n

seq
u

en
tialism as it ap

p
lies to o

u
r ex

p
erim

en
ts. Fo

r 
a d

efi
n

itio
n in m

o
re gen

eral d
ecisio

n trees see H
am

m
o

n
d (19

8
8

) . 
C

o
n

seq
u

en
tialism req

u
ires th

at su
b

jects m
ak

e th
e sam

e ch
o

ice in d
ifferen

t trees w
ith th

e sam
e co

n
seq

u
en

ces. T
h

is ap
- 

p
lies to co

n
tin

u
atio

n trees, su
ch as in o

u
r d

ecisio
n situ

atio
n 4

, as w
ell as w

h
o

le trees, su
ch as in o

u
r d

ecisio
n situ

atio
n 1. 

Let T 
d

en
o

te a d
ecisio

n tree an
d let C ( T ) d

en
o

te th
e co

n
seq

u
en

ces w
h

ich th
e su

b
ject w

o
u

ld ch
o

o
se fro

m tree T . D
en

o
te 

th
e d

ecisio
n tree startin

g fro
m an o

d
d (resp

. even
) n

o
d

e in th
e seco

n
d ex

p
erim

en
t (i.e. d

ecisio
n situ

atio
n 4 in Fig

. 2 a), b
y T o 

(resp
. T e ). Let T 1 d

en
o

te th
e d

ecisio
n tree in Fig

. 2 c, w
h

ere im
p

lem
en

ter 1 p
u

ts N
b

lu
e card

s in
to a b

ag w
h

ich co
n

tain
s 3

3 
re

d card
s an

d 6
7 −

N
yello

w card
s. Sim

ilarly, let T 2 d
en

o
te th

e d
ecisio

n tree fo
r th

e case w
h

ere im
p

lem
en

ter 2 d
eterm

in
es 

th
e co

m
p

o
sitio

n o
f co

lo
rs in th

e b
ag

. 
C

o
n

seq
u

en
tialism im

p
lies th

at 
C ( T o ) = C ( T e ) = C ( T 2 ) . 

W
e m

ak
e th

e au
x

iliary h
y

p
o

th
esis th

at 
C ( T 1 ) = C ( T 2 ) . 

T
h

is say
s th

at su
b

jects m
ak

e th
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