Supplementary material for ‘How PORTABLE Is LEVEL-0 BEHAVIOUR?
A TEST OF LEVEL-K THEORY IN GAMES WITH NON-NEUTRAL FRAMES’ by Shaun

Hargreaves Heap, David Rojo Arjona and Robert Sugden

This document provides additional information, data and analysis related to the paper.

The material is divided as follows:

Section I: Additional details about the implementation of the experimental design
Section II: Screen shots of instructions, quizzes and decision tasks

Section Ill: Additional analysis of position effects

Section IV: Analysis restricted to games with neutral connotations

Section V: Patterns in Hide and Seek data consistent with ‘plausible’ level-k models



I. Additional details about the implementation of the experimental design

This section describes the methods by which games were assigned to pairs of subjects,

and by which the order of games played by pairs was randomized.

In the HS sessions, subjects were randomized into four subgroups (HS1-HS4),
each of 50 subjects. In the CD sessions, subjects were randomized into four subgroups
(CD1-CD4), each of 20 subjects. Within each subgroup, and within each of the two
parts of the experiment, each pair of subjects played two blocks of games. One block
contained frames 1a—9a or 1b-9b; the other contained frames 10a —18a or 10b-18b.

The order of these two blocks was counterbalanced. The order of games within each
block was randomized, independently for each pair. Table Al illustrates this procedure.
For example, the top part of the first column of the table reports that in the first part of
the experiment, each of the 50 subjects in subgroup HS1 played as hider in nine four-
box games (frames 1a—9a) and in nine eight-box games (frames 10b—18b). It is evident

from the third column that their co-players were the 50 subjects of subgroup HS3.

TABLE Al: ASSIGNMENT OF GAMES TO SUBJECTS

subgroup (and number of subjects)

HS1 HS2 HS3 HS4 CD1 CD2 CD3 CD4
(50) (50) (50) (50) (20) (20) (20) (20)
Part 1
framesla—9a H - S - C - D -
frames 1b-9b - H - S - C - D
frames 10a—18a - H - S C - D -
frames 10b-18b H - S - - C - D
Part 2
frames 1a—9a S - H - - D - C
frames 1b-9b - S - H D - C -
frames 10a-18a - S - H - D - C
frames 10b-18b S - H - D - C -

Letters denote roles played (H = hider, S = seeker, C = coordinator, D = discoordinator).



I1. Screen shots of instructions, quizzes and decision tasks

This section presents screen shots in the order that subjects saw the screens. Screens 1—-
6b and 8a—8b are instructions given at the start of the experiment. Screens 10a—11b are
instructions given at the start of part 2 of the experiment. Screens 7a and 7b are quizzes
to test subjects’ understanding of the instructions. Screens 9a — 9h are typical decision
screens for the different games. Screens 12 and 13 inform subjects of the outcomes of
the games for which they were to be paid, and of their resulting earnings. If a screen is
specific to particular types of session, games or roles it is identified by a number and a

letter (e.g. Screen 3a); otherwise it is identified only by a number.



Screen 1: General instructions: CD and HS sessions

Thanks for taking part in this experiment.

You are requested not to communicate during the experiment. If at any time you are not sure about what you
are being asked to do, raise your hand and the experimenter will come to your desk to help you.

This experiment is divided into two parts. We will explain more about each part before these begin. In both
parts, you will be presented with several tasks. In each part, one task will be for real.

What do we mean by real?

Screen 2: Pairing of subjects: CD and HS sessions

You have been randomly paired with another person in this room. You will never be told who you have been
paired with.

At the end of the experiment, the computer will randomly pick one task for each part of the experiment and you
will be paid according to the choices that you and the other person made in those tasks. The tasks picked by
the computer are the ones we call 'real'.

Because you will not know which tasks will be real until the end of the experiment, you should treat each task
as if it was real. So, when thinking about each task, remember that it could be a real one and think about it in
isolation from the others.




Screen 3a: Tasks and incentives: CD sessions

Now, we will explain the kinds of task you will face. In each task, you and the other person will be shown a row
with the same boxes in the same order.

You be asked to choose one (and only one) box. You do this by clicking on it.

Each real task is worth £5.

Screen 3b: Tasks and incentives: HS sessions

Now, we will explain the kinds of task you will face. In each task, you and the other person will be shown a row
with the same boxes in the same order.

You will be assigned to one of two roles: you will be either HIDER or SEEKER. HIDER's task is to hide a
treasure behind one of the boxes. SEEKER's task is to guess the location of the treasure. HIDER chooses one
(and only one) box to hide the treasure behind. SEEKER chooses one (and only one) box as his/her guess
about where the treasure is hidden.

If SEEKER's guess is correct, SEEKER has found the treasure and keeps it. If SEEKER's guess is not correct,
HIDER Kkeeps the treasure.

In each real task, the treasure is worth £10. The person who has kept the treasure will be paid £10 at the end of
the experiment.




Screen 4a: Sample of decision screen (in instructions): CD sessions

In each task, YOUR OBJECTIVE will appear in this header.

ITEM$ ITEM% ITEM& ITEM# ITEM@ ITEM?
r r r r r r
[« |

Screen 4b: Sample of decision screen (in instructions): HS sessions

In each task, YOUR ROLE and YOUR OBJECTIVE will appear

In this header.

ITEM$ ITEM% ITEM& ITEM# ITEM@ ITEM?
r r r r r r
[« |



Screen 5: Introduction to first part: CD and HS sessions

First part

In this first part, you and the other person will be presented with 18 tasks.




Screen 6a: Instructions for Coordination games

In each task, YOU and the other person have to choose the SAME box. You show which box you choose by
clicking on it. You must choose one (and only one) box.

If you and the other person choose the SAME box, each of you will earn £5 (if this is the real task). If you and
the other person do NOT choose the same box, you will earn NOTHING.

Remember that the real task will be picked by the computer at the end of the experiment.

Screen 6b: Instructions for Discoordination games

In each task, YOU and the other person have to choose DIFFERENT boxes. You show which box you choose
by clicking on it. You must choose one (and only one) box.

If you and the other person choose DIFFERENT boxes, each of you will earn £5 (if this is the real task). If you
and the other person do NOT choose different boxes, you will earn NOTHING.

Remember that the real task will be picked by the computer at the end of the experiment.




Screen 7a: Quiz: CD sessions

Far how many tasks will | b# paid 3tihe end of e expeniment? For all of them, | will get pald £1 for each task
1 I'will be paid for one task in each part of the expenment and | will b& 1old which one Is befare | make my choices
 Dwill be paid for one sk in each part of the experiment and | will nol know which these are until the end of the experiment

Dol see the same choices as the person | have been makhed wilh? ¢ Mo, they are randomized for Both
1 Yes, | see the same cholces in the same order
i thern in different ardes

1 cheose the same tox 25 the cther person. [ will eam: Nefing

i £10
C £5
Choose he comectone: Iwill be paid for every task
i I'will be paid for one task in each pan of the and | will these are ¥ chalces
 will be paid for one sk in each part of the L and | will nat ich these ane d of B i
In e real task in which | am HIDER, it SEEKER guesse Bex penind: Iwill 8am £10 and seeker will &am noting

= Iwill eam nothing and seeker will eam £10
" We will both eam £5

In the real lask i which | am SEEKER, if11ail 1o guess comectly the box hat HIDER hid the treasure behind: W will both eam £5
i Iwill ez £10 and hider will ezm nathing
1 will gan nothing and hider will eam £10




Screen 8a: Role assignment and reminder: hider in Hide and Seek games

For this part of the experiment you are HIDER.

In each task, YOUR aim is to hide the treasure behind one of the boxes. You show which box you want to hide
the treasure behind by clicking on it. You must choose one (and only one) box.

The other person's aim is to guess where YOU hid the treasure. If he/she finds the treasure, he/she will keep it,
and so YOU WILL NOT keep it. If he/she does not find the treasure, YOU WILL keep it, and so the other
person will not keep it.

Remember that at the end of the experiment one of these tasks will be picked by the computer and the person
keeping the treasure in that task will receive £10.

Screen 8b: Role assignment and reminder: seeker in Hide and Seek games

For this part of the experiment you are SEEKER.

In each task, YOUR aim is to guess the location of the treasure. You show which box you guess the treasure is
hidden behind by clicking on it. You must choose one (and only one) box.

The other person's aim is to hide the treasure. If YOU find the treasure, YOU WILL keep it, and so the other
person will not keep it. If YOU do not find the treasure, the other person will keep it, and so YOU WILL NOT
keep it.

Remember that at the end of the experiment one of these tasks will be picked by the computer and the person
keeping the treasure in that task will receive £10.
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Screen 9a: Typical decision screen for four-box Coordination game (frame 4a)

YOU and the other person have to choose the SAME box. Choose a box.

[ |

Screen 9b: Typical decision screen for eight-box Coordination game (frame 4b)

YOU and the other person have to choose the SAME box. Choose a box.
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Screen 9c: Typical decision screen for four-box Discoordination game (frame 2b)

YOU and the other person have to choose DIFFERENT boxes.
Choose a box.

RUDE POLITE FRIENDLY HONEST

[ |

Screen 9d: Typical decision screen for eight-box Discoordination game (frame 2b)

YOU and the other person have to choose DIFFERENT boxes.
Choose a box.

KIND RUDE GENUINE POLITE HONEST NOBLE FRIENDLY GENEROUS

12



Screen 9e: Typical decision screen for hider in four-box Hide and Seek game (frame

1a)

YOU ARE HIDER in this task. HIDE THE TREASURE!

[ |

Screen 9f: Typical decision screen for hider in eight-box Hide and Seek game (frame

2b)

YOU ARE HIDER in this task. HIDE THE TREASURE!

RUDE

POLITE

NOBLE

FRIENDLY

GENUINE

KIND

GENEROUS

HONEST

=
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Screen 9g: Typical decision screen for seeker in four-box Hide and Seek game (frame

1a)

YOU ARE SEEKER in this task. SEEK THE TREASURE!

[ |

Screen 9h: Typical decision screen for seeker in eight-box Hide and Seek game (frame

2b)

YOU ARE SEEKER in this task. SEEK THE TREASURE!

RUDE

POLITE

NOBLE

FRIENDLY GENUINE KIND GENEROUS HONEST

m r C r
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Screen 10a: Introduction to part 2: CD sessions

Second part

This is the second part of the experiment.

Your objective in this part of the experiment is different from the previous part.

Screen 10b: Introduction to part 2: HS sessions

Second part

This is the second part of the experiment. The only difference with the previous part is that you will swap roles.

15



Screen 11a: Reminder of instruction in the new role: hider

In the previous part of the experiment, you were hider.
NOW you are SEEKER.

In each task, YOUR aim is to guess the location of the treasure. You show which box you guess the treasure is
hidden behind by clicking on it. You must choose one (and only one) box.

The other person's aim is to hide the treasure. If YOU find the treasure, YOU WILL keep it, and so the other
person will not keep it. If YOU do not find the treasure, the other person will keep it, and so YOU WILL NOT
keep it.

Remember that at the end of the experiment one of these tasks will be picked by the computer and the person
keeping the treasure in that task will receive £10.

Screen 11b: Reminder of instruction in the new role: seeker

In the previous part of the experiment, you were seeker. NOW
you are HIDER.

In each task, YOUR aim is to hide the treasure behind one of the boxes. You show which box you want to hide
the treasure behind by clicking on it. You must choose one (and only one) box.

The other person's aim is to guess where YOU hid the treasure. If he/she finds the treasure, he/she will keep it,
and so YOU WILL NOT keep it. If he/she does not find the treasure, YOU WILL keep it, and so the other
person will not keep it.

Remember that at the end of the experiment one of these tasks will be picked by the computer and the person
keeping the treasure in that task will receive £10.

(——

Note: instruction screens for Coordination and Discoordination games in the second part

of CD sessions are the same as screens 6a and 6b respectively.
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Screen 12: Typical outcome screen: CD and HS sessions

i the first randormily picked question, you were @ hider and yous choice is shown below, The olher persen's chaice is shown belaw,
Inthe second randomly picked qUeston, You were a seeker and your choice |5 shown Delow. The other person’s choice is shown below.
FRIENDLY RUDE

Note: the example shown above is for an HS session. In CD sessions, the screen makes

no reference to roles.

Screen 13: typical payment screen: CD and HS sessions

So, your final payment is £ 5
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I11. Additional analysis of position effects

In Section 3.1 of the main paper, we claimed that position was not a major determinant
of players’ choices. In support of this claim, we reported the frequencies with which
subjects’ chosen boxes were in each of the four or eight possible positions (Table 2 in
the main paper). As a further robustness check, we consider whether the position of the
oddity influenced the likelihood of its being chosen. Table A2 reports the relative
frequency with which the oddity was chosen, conditional on its position. Under the null
hypothesis that choices are not influenced by position , the expected relative frequency
of oddity choices is the same for all oddity positions. For each combination of player
role and type of game, Table 4 in the main paper reports 95 per cent confidence
intervals for the probability of oddity choices, derived from the aggregate data. Cases in
which, for a specific position, the observed relative frequency of oddity choices lies
outside these confidence intervals are shown in bold in Table A2. As with the data
reported in Table 2, deviations from randomness are relatively small and show no

obvious pattern.

TABLE A2: RELATIVE FREQUENCY OF ODDITY CHOICES BY POSITION OF ODDITY

Percentage of oddity choices when oddity is in position:
role 1 2 3 4 5 6 7 8 Avg.

four- box games

coordinators (n = 40) 764 735 777 760 76.0
discoordinators (n = 40) 23.2 191 230 283 23.3
hiders (part 1: n=100) 10.1 153 17.7 155 14.6
hiders (part2:n=100) 179 181 20.7 1538 18.2
seekers (part 1: n=100) 24.1 307 279 21.0 25.8
seekers (part 2: n=100) 223 205 220 18.1 20.8

eight- box games

coordinators (n = 40) 73.0 817 724 8.6 812 667 783 731 76.0
discoordinators (n =40) 115 153 244 181 94 110 193 121 154
hiders (part 1: n = 100) 8.3 8.8 9.3 9.3 5.7 6.9 76 128 8.6
hiders (part 2: n=100) 142 113 8.2 79 112 111 8.5 6.5 9.8
seekers (part 1: n=100) 25.7 31.0 346 229 220 245 193 239 253
seekers (part2: n=100) 170 161 235 175 208 16.2 85 114 161

18



IV. Analysis restricted to games with neutral connotations

One difference between our analysis and CI’s is that Cl restrict their analysis to Hide
and Seek games in which the oddity had neutral connotations, while our experiment
also included games in which those connotations were positive or negative. In this
Section, we consider whether our results would be affected if we restricted our analysis
to neutrally framed games (i.e. frames 4a, 4b, 5a, 5b, 6a, 6b, 13a, 13b, 144, 14b, 15a and
15b). Tables A3 and A4 reproduce the analyses in Tables 2 and 4 respectively of the

main paper, but using only data from neutral frames.

Table A3 shows that, for each class of games and for each role, each position was
chosen with approximately the same frequency; there are a few instances of statistically
significant differences from the random-choice benchmark, but these do not seem to
follow any obvious pattern. Thus, the conclusion we drew from Table 2 — that position
effects are relatively unimportant — is not an artifact of the pooling of data across games

in which oddities have different connotations.

Table A4 reports the frequency of oddity choices by players in each role. The observed
frequencies are generally very similar to those in Table 2, but because they are derived
from fewer game, the confidence intervals are wider. The restricted data, just like the
unrestricted, clearly disconfirm Implication 1 (for each of the three roles of
discoordinator, hider and seeker, and for both four- and eight-box games, the upper
bound of the 95 per cent confidence interval of the frequency of oddity choices is less
than 0.33). As with the unrestricted data, the observed proportion of oddity choices by
hiders is significantly higher in four-box games than in eight-box games, contrary to
Implication 2, but there are no significant differences for coordinators (as in the
unrestricted data), for seekers (as in the unrestricted data), or for discoordinators. In the
light of these results, we see no reason to think that the main conclusions of our paper

are attributable to our use of frames with positive and negative connotations.
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TABLE A3: FREQUENCY OF CHOICES BY POSITION (NEUTRAL FRAMES ONLY)

percentage of choices that are of position:
role 1 2 3 4 5 6 7 8

four- box games

coordinators (n = 40) 31.2° 237 258 19.2
discoordinators (n = 40) 2677 21.7 280 237
hiders (part 1: n = 100) 243 200 253 3037
hiders (part 2: n = 100) 250 2377 260 253
seekers (part 1: n = 100) 213 303 270 213
seekers (part 2: n = 100) 233 240 33777 19.0°

eight- box games

coordinators (n = 40) 121 150 587 112 1837 96 179 100
discoordinators (n = 40) 96 129 137 133 146 121 125 112
hiders (part 1: n = 100) 10.7 167" 117 103 120 140 147 10.0
hiders (part 2: n = 100) 127 140 130 120 123 173" 103 83
seekers (part 1: n = 100) 93 127 147 143 150 120 103 117
seekers (part 2: n = 100) 11.3 107 150 11.3 18.07 113 12.07 103

Note: n denotes the number of subjects who faced games of the relevant type. Each coordinator
and discoordinator faced 6 games of that type; each hider and seeker faced 3 games of that type.
Relative frequencies greater than the random-choice benchmark (25 per cent for four-box
games, 12.5 per cent for eight-box games) are shown in bold. For each type of game and each
position j, we find the number of choices made in position j by each subject i, and then run a
chi-squared test of whether the distribution of these n numbers is different from the binomial
distribution implied by random choice. Significant differences are shown by asterisks (*, **

and *** denoting significance at the 10, 5 and 1 per cent levels).
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TABLE A4: FREQUENCY OF ODDITY CHOICES BY PLAYERS IN ALL ROLES (NEUTRAL

FRAMES ONLY)

percentage of all choices that are of oddity:

role lower bound  observed upper bound

four-box games

coordinators (n = 40) 72.0 80.8 89.7
discoordinators (n = 40) 13.2 20.8 28.4
hiders (part 1: n = 100) 10.3 15.0 19.7
hiders (part 2: n = 100) 13.7 19.0 24.3
seekers (part 1: n = 100) 17.1 22.7 28.2
seekers (part 2: n = 100) 14.4 19.7 24.9

eight-box games

coordinators (n = 40) 76.6 84.2 91.7
discoordinators (n = 40) 111 18.7 26.4
hiders (part 1: n = 100) 3.9 8.0 12.0
hiders (part 2: n = 100) 3.6 7.3 11.0
seekers (part 1: n = 100) 17.3 22.3 27.4
seekers (part 2: n = 100) 10.2 15.3 20.4

Note: n denotes the number of subjects who faced games of the relevant type. Each coordinator

and discoordinator faced 6 games of that type. Each hider and seeker faced 3 games of that

type.
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V. Patterns in Hide and Seek data consistent with ‘plausible’ level-k models

This Section uses the same notation and assumptions as are used in Sections 1 and 4 of

the main paper.

Consider a large population of potential players of the ABAA game. Let pg"
and pc" be the probabilities with which hiders choose B and central A respectively. We
define pe™ = (1 — pg" = pc)/2, i.e. the average probability with which hiders choose
end labels. Ignoring ties for simplicity, we define the modal choice of hiders m" so that
it takes the value B, C or E according to which of pg", pc"™ and pe" is greatest. The
modal choice of seekers m® is defined analogously. We define a pattern as a triple (m",
m®, z) where z takes the value H if m" > m° and S if m® > m". There are eighteen

possible patterns. One of these, namely (C, C, S), is the fatal attraction pattern.

Our representation of CI’s concept of a plausible level-k model is explained in
Section 4 of the main paper. We treat the following assumptions about the population
distribution of types as necessary properties of a plausible model:

@) Ty, T2, T3, T4 > 0

(2 T t+mtnzt+m=1

3) T2 > Ty

4) T3 > 4.

Two alternative assumptions about salience are treated as plausible: either B is most
salient (Specification 1), or the end As are most salient (Specification 2). We consider

these in turn.

Specification 1: B is most salient

Level-k theory implies the following choice probabilities:
(5) pe" =ml3+m

6) pc" =m+ w3

(7)  pe” = mol3 + msl3

(8) pg° =m+ml3

Q)  pc =m+ a3

(10) pg° =ma/3 + ml3

Expressions (1) to (10) imply the following results:
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Result 1(i): Not [ms = B]. Proof: Suppose ms = B. Then pg® > pc® which, by (8) and
(9), implies 1 + mal3 > my + m3/3. But by (3) and (4), M+ mal3< m+ w3, a

contradiction.

Result 1(ii): Not [my = C and ms = E]. Proof: Suppose my=C and ms=E. Then ch
> pe' which, by (6) and (7) implies n3/3 < mi;. Butalso pg® > pg® which, by (8) and

(10), implies wt; < m3/3, a contradiction.

Result 1(iii): Not [my = E and ms = E]. Proof: Suppose my = E and ms = E. Then pg"
> pg" which, by (5) and (7), implies 7o/3 > ms. Butalso pe® > pc® which, by (9) and
(10), implies m4/3 > m,. Adding these inequalities gives (m; + 714)/3 > mp + my. Given

(1), this is a contradiction.

Result 1(iv): Not [ms=E and z = S]. Proof: suppose [ms = E and z = S]. Then pg° >
ps" which, by (5) and (10), implies n4/3 > ms. Given (1), this is a contradiction.

H

Result 1(v): Not [my =E and z = H]. Proof: suppose [my=E andz=H]. Then pg" >

pc’ which, by (7) and (9), this implies 7,/3 > m,. Given (1), this is a contradiction.

Of the eighteen possible patterns, only six are consistent with Results 1(i) to
1(v). These are listed below. For each pattern, we give an example of a “‘plausible’
distribution of types that induces that pattern.
Pattern 1: (B, C, H). Example: ; = 0.05, m; = 0.15, n3 = 0.51, my = 0.29.
Pattern 2: (B, C, S). Example: r; = 0.05, n, = 0.36, 3 = 0.30, s = 0.29.
Pattern 3: (B, E, H). Example: ©; = 0.04, ©t, = 0.06, 3 = 0.50, 7ty = 0.40.
Pattern 4: (C, C, H). Example: m; =0.35, m; = 0.40, n3 = 0.15, ny, = 0.10.
Pattern 5: (C, C, S). Example: m; = 0.20, w, = 0.40, 3 = 0.30, my = 0.10.
Pattern 6: (E, C, S). Example: m; =0.10, m, = 0.13, 3 = 0.73, 74 = 0.04.

Specification 2: End As are most salient

Level-k theory implies the following choice probabilities:
(11)  ps" = mf2 + mal3

(12) pCH =11+ mof2

(13)  pe” = mal3 + mul2

(14) ps° = mal2 + mal3

(15) pc® =mp + mal2
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(16) pES =m1/2 + mal3
Expressions (1) to (4) and (11) to (16) imply the following results:

Result 2(i): Not [ms=E]. Proof: suppose ms = E. Then pg> > pc® which, by (15) and
(16), implies /2 + m4/3 >y + w3/2. But by (1), (3) and (4), 0 < m; <mp and 0 < iy < m3.
Thus 71/2 < mp and m4/3 < w3/2. Summing these inequalities gives m1/2 + /3 < 1y +

na/2, a contradiction.

Result 2(ii): Not [my = B and ms = B]. Proof: Suppose my = B and ms = B. Then pg"
> pe" which, by (11) and (13), implies 7, > ma. But also pg® > pc® which, by (14) and
(15), implies w4/3 > m,. Given (1), this implies 4 > 7, a contradiction.

Result 2(iii): Not [my = C and ms = B]. Proof: Suppose my = C and ms = B. Then pc"

H which, by (11) and (12), implies mi; > na/3. But also pg® > pc” which, by (14) and

> pB
(15), implies m4/3 > m,. Adding these inequalities gives m; + ma/3 > n3/3 + m,. But by (3)
and (4), m; < m, and 1y < w3, a contradiction.

H

Result 2(iv): Not [my = E and z = H]. Proof: suppose [my =E and z=H]. Thenpg" >

ps° which, by (13) and (14), implies mts > ms. Given (4), this is a contradiction.

Result 2(v): Not [my =B and ms = C and z = H]. Proof: suppose my =B and ms=C
and z = B. Then By > Cs which, by (11) and (15), implies w,/2 + 7t3/6 < 0, contrary to

(1): a contradiction.

Of the eighteen possible patterns, only five are consistent with Results 2(i) to
2(v). These are listed below. For the one pattern that is not also consistent with Case 1,
we give an example of a ‘plausible’ distribution of types that induces that pattern:
Pattern 2: (B, C, S). Also consistent with Case 1.
Pattern 4: (C, C, H). Also consistent with Case 1.
Pattern 5: (C, C, S). Also consistent with Case 1.
Pattern 6: (E, C, S). Also consistent with Case 1.
Pattern 7: (E, B, S). Example: m; =0.04, =, = 0.06, 3 = 0.50, 7y = 0.40.

We have now established that exactly seven of the eighteen possible patterns are

consistent with “plausible’ level-k models.
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