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1 Appendix A - Proofs

1.1 Proposition 1 (All-Pay auction)

We characterize subgame perfect equilibria and thus start the analysis with round 2. As
shown below, player A’s round 2 best response correspondence is straightforward to char-
acterize. Given player A’s round 2 best response, round 1 shares important features with
a complete information all-pay auction and asymmetric valuations. In particular, it fol-
lows from Baye et al. (1996) that in any equilibrium, the players must randomize. Baye et
al.’s analysis and their Theorem 3 provide some background results.

In the proof, we assume that ties in expenditure are broken in favor of player A to
avoid an open-set problem with player A’s best response in round 2. It follows that if
Tp = T a9, player A wins the prize. Thus if round 2 is reached and x5 < V/, player A’s best
response is =%, = xp, while if x5 = V, then player A’s best response is the set {0, V'}. In
the former case, Player A wins the auction with certainty and earns a payoff of V' — zp
and in the latter, Player A’s payoff isequalto V — a2 =V -V = 0if 2%, = V and to
0 as well if 2%, = 0. Thus, in any equilibrium, in the second round player A’s payoff is
V —zpifep <V and 0if xp = V. Importantly for player B, in round 2 if xp < V player
B’s payoff is —zp and if x5 = V, then player B’s payoff is —V if 2%, = V while it is equal
to 0if 2%, = 0.

In equilibrium in the first round, the players must randomize. We construct first round
equilibrium distributions such that (a) both players randomize continuously on [0, (1 —
a)V] and player B may have (b) a mass point at zero and (c) a gap on ((1 — a)V, V) with a
mass point at V. In the proof we assume that if x5 = V, then 27, = 0 and player B wins
with probability one, though netting a zero payoff. This generates equilibria in which
player B has a mass point at V. We note that such equilibria do not arise if player B best
responds to xp = V by setting 2%, = V.

Let F4(x 1) be player A’s distribution and let Fiz(x ) be player B’s distribution. Also,
define Sp C [0, V] as the support of Fz. Using the above argument about round 2 ex-
pected payoffs, Player B’s expected payoff from playing x5 € [0, V) is given by

EUB(:E, FA) = (1 — &)[FA<.’[)V — 513'] + Oé(—CE)
= (1—a)Fa(z)V — .

Since Eug(z, Fy) = (1 — a)Fa(x)V —2 < (1 — )V — z and Eug(z, F4) > 0 must hold
(because player B can guarantee a payoff of zero by playing xz = 0), it follows that player
B’s support does not contain expenditure levels in ((1 — «)V, V). Moreover, either player
B has zp = V in his support or (1 — o)V is the upper bound of his support. In the former
case, it is clear that player B’s equilibrium payoff must be zero since his payoff at z, = V'
is zero. In the latter case, player B’s payoff at x5 = (1 — )V is

Bup((1—a)V,Fs) = (1 — a)[Fa((1 — a)V)V — (1 — a)V] + a(—(1 — a)V)

which is less than zero if F4((1 — «)V) < 1 and equal to zero is F4((1 — a)V) = 1.
We thus seek to characterize equilibrium in which (1 — a)V is the upper bound of



player A’s support and player B’s equilibrium payoff is zero. Using the fact that player
B’s expected payoff is equal to zero at any = € Sp, his expected payoff at v+ = (1 — o)V
satisfies:

Up = 1—-aV-01-a)V]+a(-(1—-a)V)
= 0.
Therefore at any = € (0, (1 — )V},

EUg(x,F4) =0 <= (1 —a)[Fa(zx)V —2]+a(—z)=0

— FA(QS) = m

Now let hp (V) denote the size of player B’s mass point at x5 = V and hp(0) the size of
player B’s mass point at xp = 0. From the standpoint of round 1, player A’s expected
payoff when playing x4, = z is given by

EUs(x, Fg) = (1—a)[Fp(x)V —a|+ a/ . (V —ap)dFp(zg) + ahp(V) x 0
= (1—)[Fp(x)V — 1] —I—oz(‘;B—e QE\[{Q:;]:L’B < V)
and at any point on the support, player A’s expected payoff is constant and equal to some
= (1= )[Fy(2)V — 2] + a(V — Elzglzs < V]) = U
In particular at x = (1 — o)V,

(1—-a)[(1=hp)V-»01-a)V]|+a(V - Elzglzg < V]) =Uj

and atz = 0,
(1 —=a)hp(0)V +a(V — Elzglzg < V]) = Uj,

from which it follows that
hp(0)V = (1 = hp(x))V = (1 =)V <= hp(0) = a = hp(V)
Moreover, at x such that 0 < z < (1 — )V,
(1 —a)[Fp(z)V —x] +a(V — Elzp|lzg < V]) =Uj.
from which it follows that

(1—a)[(1=hpx)V-—>010-a)V]=(1—-a)[Fpx)V —2] < Fp(z)=a—hg(V)+ %

For any hp(V) € [0,q], the following distributions form round 1 equilibrium behavior



strategies in a subgame perfect equilibrium:

Fa(z) = {W ifz €0,(1—a)V]

1 ifr>(1-—a)V
and
a—hp(V)+2 ifzel,(1-a)V]
Fp(z) = 1— hp(V) ifz e ((1—a)V,V]
) if x>V

Using F(z), player A’s equilibrium expected payoff is given by

Uy =1 —a)la—=hp(V))V+a(V = Elzplrs <V])

y
:%T@-wf—zmxv»>o

while player B’s expected payoff is equal to zero.
Expected expenditure levels are given by

v -«
Elza] = /0 xdFs(x)dx = w
Elzg] = /V rdFp(z)dr = % + hp(V)V.

Player A’s probability of winning in round 2, Proba, is equal to 1 — hz(V') and in round

1, it is given by v
. 14+ a—2hg(V
= 5 ,

1%
ProbAlz/ Fg(2)F,(x)dx
0

Figure A1l illustrates equilibrium distributions for the case of no mass point at I and for

an example where player B has a mass point at V.

Pareto dominant equilibrium: Since U}, above is strictly decreasing in hp(V') and Uy = 0
in every equilibrium, the equilibrium in which h5(V') = 0 Pareto dominates equilibria in
which hg(V) > 0. For the experimental hypotheses, we focus on that equilibrium. Setting

hg(V) =0, we have

_ e iz e[0,(1-a)V]
FA(@_{E ) ife>(1-a)V

and

Ja+ g ifrel0,(1-a)V]
Fb@”‘{1 ifo>(1—a)V



with round 1 expenditure levels equal to

Elza] = %
Elzp] = W

Since o < 1, E[za1] > Elxp]. Expected payoffs from the standpoint of round 1 are given
by

Figure Al: Round 1 equilibrium distribution in the all-pay auction for the Pareto domi-
nant equilbrium ((a) and (b)) and for an inefficient equilibrium ((c) and (d)).
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1.2 Proposition 2 (Lottery contest)

Let 2 41 and 3 denote player A and player B'’s first round expenditure in the simultaneous
moves game and z 4, denote player B’s expenditure if the revision round — round 2 - is
reached. Throughout, we assume 24, < V and zp < V, for t € {1,2}. If the game
proceeds to round 2, Player A’s expenditure is equal to his best response to x5, which is



given by the function

o =/ Vg —ap
for every x5 € (0, V]. The best response to x5 = 0 is undefined since in this case, it is op-
timal for player A to set 4, infinitesimally close to x5 = 0. However it is straightforward
to rule out x5 = 0 in an equilibrium. Indeed, x5 = 0 can only be optimal if z4; = V or

z 2 = V, which does not arise in equilibrium.
In round 1, in equilibrium Player B’s expected payoff is given by

ZEBV JIBV

+a—
Tal + TR T'yy +Th

Eug(rp,wa1,74) = (1 — ) —2p.

Substituting for z/;,, the above can be simplified as

xgV
Eup(zp, ta1,2'y) = (1 — a)—2— + a/zgV — zp.
Ta1 + 2B

Maximizing with respect to x5, the FOC is

B
0 uB:(l—a) zmV e vV 1—o¢
8:173 (.CUAl +$B)2 2“233
and the SOC is satisfied
82EuB
— <0
oz

Now, in round 1, player A’s expected payoff is

/
Eua(za1,zp,7,) = (1 —a) — A Y am) ta /I#V—:L‘;‘z
Ta+ 2B

Therefore player A’s round 1 best response function is the same as his round 2 best re-
sponse function:

'y =gV — 1p.

To solve for the equilibrium expenditure levels, we substitute for z/,; into the FOC for
player B and solve for z5:



— (1-a) (VT2 +0¢2\/E—1—0
— - )2(@3—:@) O‘z\g_g_ _0
= 21— a)VzpV —2(1 — a)zp + a/zpV = 25
— (2—a)VzsV =202 —a)zp
= \/TV:\/@
— K::p*B

4

and thus
Ty = Thy = \apV —ap = —

Expected payoffs are given by

4 4
VALV

U = (] — ) —— L Y
Va=Us = -y yaV o yarvi

V—V/d=V/4

1.3 Revisions constrained to be upward only: 45 > x4

Consider the game in which the type A player can only revise expenditure by increasing
it, but not reducing it. In the lottery contest, equilibrium predictions remain the same and
there is still nothing to gain from revising expenditure. More formally, if type A player
can only revise expenditure upwards then it implies that given x5, in round 2, a type A
player chooses x 45 to solve

Maximize Euao(z a2, 25)
subject to z 42 € [z 41, 100]

This is identical to the game in the paper except for the fact that the constraint in the
paper is z42 € [0,100]. For a risk neutral player, the solution to the above problem is
:1::42 = max {2 a1,Ra(xp)}, where in the risk neutral case, R4 () = 10,/Zp — . In round
1, the type A player’s expected payoff is

LAl :L',AQ /
FU,=(1l—-«a)| ————100 — z +a|——100 -2«
A=l ) Ta+ T Al] LAQ +p 2

If v,y = w41, then 24, > Ry (xp) and EU4 can be increased by reducing z4;. If
r, = Ra(zp), then either x4, < Ru(zp) in which case EU4 can be increased by raising



x 41 (in this case, the term multiplied by a does not depend on z4;), or 41 = Ra(xp), in
which case, raising x 4; results in

T A1
(JIAl + JJB)

_ T A1
dz 41 (17,41 + .TB)

2100—1}+0z[ 5100 —1| =0

when evaluated at 41 = Ra(zp). Therefore, in equilibrium, 41 = 242 = Ra(zp).
Thus, in a lottery contest, the subgame perfect Nash equilibrium in case where revision
can be only made upwards is the same as in the case where z 4, is completely flexible.

In the all-pay auction, on the other hand, the restriction z 45 € [ 41, 100] has significant
implications. In the equilibrium characterized in the paper, whenever x4, > x, the type
A player’s round 2 best response is to reduce expenditure. This adjustment is not possible
if x40 > x4 is required.

Below we construct equilibrium distributions for the type B player where the support
of this player’s distribution is [0, (1 — «)100]. In this equilibrium, the type B player’s
expected payoff is zero and the type A player’s is maximized within the set of equilibrium
payoffs. In such an equilibrium, the type A player’s expected payoff in round 1 is given
by:

(1—-a)100
EUs(x,Fp) = (1 — ) [Fp(x)100 — 2] + « [ 100 — Fp(x)x — / rpfp (zp)drp

The first term multiplied by 1 — « is the expected payoff if the game ends in round
1. For round 2, the terms multiplied by « include the prize minus (i) player A’s expected
expenditure in the event that player B’s expenditure is such that z > zp and (ii) player
A’s expected expenditure if v < xp, in which case player A can revise upward to z 42 = x.
In case (i), player A’s best response is z, unlike in the game in the paper. In equilibrium,
the type A player earns a constant payoff U} on the support of his equilibrium strategy.
In particular, at z = (1 — «)100,

EU4 ((1 —a)100, Fg) = (1 — a)a100 + a*100 = a100

Differentiating the type A player’s expected payoff at some z in the interior of the
support, and setting equal to zero:

dEUy4
dx
The solution to the differential equation is

Fa(z) = b exp{ (ﬁ) - 1?70‘ + krg}

where k; and k, are constants. To solve for k; and k; we set up

= (1 —a)fp(x)100 — (1 —a) —a Fp(z) =0

lim EUA (ZL‘,FB) = UZ

z—0



& (1 — a)Fg(0)100 + a

(1-a)100

100—/ rpFg(z)drg| = 100
0

and

Fg (1 —a)100) =1
Solving yields the following distributions for the type B player:

Fy(z) = —3+3.12exp(0.003z)  ifa =0.25
BT 0033+ 0.63exp(0.032)  if a = 0.75

The distributions for the type A player are unchanged compared to the game with
flexible expenditure analyzed in the paper. Qualitatively, the results are the same as for
the game in the paper. Of course, the relative lack of flexibility implies that in this game,
the type A player is worse off than in the comparable equilibrium of the game in the
paper (o100 < a50(3 — a?)). In particular, in the game where x4 > 243, the type B player
bids much more aggressively than in the game in the paper (otherwise the type A player
would reduce expenditure in order to avoid “overexpending” in round 2 which occurs
whenever z 4, > zp and the type A player is unable to reduce expenditure to just slightly
outspend the type B player), with a much lower mass point at zero.

Figure A2: Type B player’s equilibrium distributions: Compare: Game in paper (red) to
game with 49 > x4, (“Upward only”, black)
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As shown on the above graphs, the type B player submits higher expenditure levels
than in the game in the paper. Thus, she wins more often than in the game in the paper,
but she nonetheless nets a payoff of zero in expected terms.

2 Appendix B - Sample instructions

WELCOME
This is an experiment in the economics of strategic decision making. The instructions
for the experiment are simple. If you follow them closely and make appropriate decisions,
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you can earn an appreciable amount of money. It is very important that you remain silent
and do not look at other people’s work. If you have any questions, or need assistance
of any kind, please raise your hand and an experimenter will come to you. If you talk,
laugh, exclaim out loud, etc., you will be asked to leave and you will not be paid. We
expect and appreciate your cooperation.

At the end of the experiment you will be paid privately and in cash. In order to keep
your decisions private, please do not reveal your choices to any other participant. You
may cease participation at any point; if you do, you will receive the $7 participation fee
but will not receive any additional compensation.

THE EXPERIMENT

The experiment will proceed in five parts. Each part contains decision problems that
require you to make a series of economic choices which determine your total earnings.
The currency used in Parts 1 and 2 of the experiment is U.S. Dollars. The currency used
in Parts 3-5 of the experiment is Francs. These Francs will be converted to U.S. Dollars at
a rate of 15 Francs to 1 dollar.

INSTRUCTIONS FOR PARTS 1-2

In PARTS 1 and 2 of the experiment, you will be asked to make a series of choices in
decision problems. How much you receive will depend partly on chance and partly on
the choices you make. In each PART, you will see a table with 20 lines. You will state
whether you prefer Option A or Option B in each line. You should think of each line as
a separate decision you need to make. However, in each PART only one line will be the
‘line that counts” and will be paid out. In particular, at the end of the experiment, the
computer will randomly choose a line by throwing a 20-sided die. The number on the die
indicates which line in that part will be paid out. For instance, if the number on the first
roll of the die is 17, you will be paid for your choice in line 17 in PART 1. If the number on
the second roll of the die is 8, you will be paid for your choice in line 8 in PART 2. Because
each line is equally likely to be selected, and because you do not know which line will be
selected when you make your choices, you should pay close attention to the choices you
make in each line. Both PARTS have very different row payouts and probabilities. So you
should think of each part as separate.

PART 1

For each line in the table, please state whether you prefer option A or option B. Notice
that there are a total of 20 lines in the table - you should think of each line as a separate
decision you need to make. Your earnings for the selected line depend on which option
you chose: If you chose option B in that line, you will receive an amount of money spec-
ified by option B - between $0.25 and $5 - depending on the line. If you chose option A
in that line, you will receive either $5 or $0. To determine your earnings in the case you
chose option A the computer will draw a random number. To visualize how this is done,
picture the computer randomly drawing a ball from a bag containing twenty balls. There
are ten pink and ten green balls in the bag. This means that there is a 50% chance that the
drawn ball is pink and a 50% chance that it is green. If the drawn ball is pink, you will
receive $5 which corresponds to the payoffs in the column labelled pink. If the drawn
ball is green, you will receive $0, which corresponds to the payoffs in the column labelled
green. For instance, suppose the chosen line is 6 (see below). If you chose Option B, then
you get $1.50 for sure. If you chose Option A, then there is a 50% chance you get $5 and
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50% chance you get $0. While you have all the information in the table, you should input
all your 20 decisions into the computer. The actual drawing of the ball and the throw of
the 20-sided die by the monitor computer for this part of the experiment will be done at
the end of the experiment. Use the following tables for your reference:

Decision OPTION A OPTION B Choose
Number PINK GREEN ) AorB

1 $5.00 with 50% chance | $0.00 with 50% chance $0.25 for sure
2 $5.00 with 50% chance | $0.00 with 50% chance $0.50 for sure
3 $5.00 with 50% chance | $0.00 with 50% chance $0.75 for sure
4 $5.00 with 50% chance | $0.00 with 50% chance $1.00 for sure
5 $5.00 with 50% chance | $0.00 with 50% chance $1.25 for sure
6 $5.00 with 50% chance | $0.00 with 50% chance $1.50 for sure
7 $5.00 with 50% chance | $0.00 with 50% chance $1.75 for sure
8 $5.00 with 50% chance | $0.00 with 50% chance $2.00 for sure
9 $5.00 with 50% chance | $0.00 with 50% chance $2.25 for sure
10 $5.00 with 50% chance | $0.00 with 50% chance $2.50 for sure
11 $5.00 with 50% chance | $0.00 with 50% chance $2.75 for sure
12 $5.00 with 50% chance | $0.00 with 50% chance $3.00 for sure
13 $5.00 with 50% chance | $0.00 with 50% chance $3.25 for sure
14 $5.00 with 50% chance | $0.00 with 50% chance $3.50 for sure
15 $5.00 with 50% chance | $0.00 with 50% chance $3.75 for sure
16 $5.00 with 50% chance | $0.00 with 50% chance $4.00 for sure
 fr) $5.00 with 50% chance | $0.00 with 50% chance $4.25 for sure
18 $5.00 with 50% chance | $0.00 with 50% chance $4.50 for sure
19 $5.00 with 50% chance | $0.00 with 50% chance $4.75 for sure
20 $5.00 with 50% chance | $0.00 with 50% chance $5.00 for sure

PART 2

For each line in the table, please state whether you prefer option A or option B. Notice
that there are a total of 20 lines in the table - you should think of each line as a separate
decision you need to make. Your earnings for the selected line depend on which option
you chose: If you chose option B in that line, you will receive $0. If you chose option A
in that line, you can receive either a loss between -$0.50 and -$10, depending on the line,
or a gain of $5. To determine your earnings in the case you chose option A the computer
will randomly draw a ball from a bag containing twenty balls. To visualize how this is
done, picture the computer randomly drawing a ball from a bag containing twenty balls.
There are ten pink and ten green balls in the bag. This means that there is a 50% chance
that the drawn ball is pink and a 50% chance that it is green. If the drawn ball is pink,
you will receive -$x (the exact amount depends on the line chosen in the column labelled
pink). If the drawn ball is green, you will receive $5, which corresponds to the payoffs in
the column labelled green.

For instance, suppose the chosen line is 6 (see below). If you chose Option B, then you
get $0 for sure. If you chose Option A, then there is a 50% chance you lose $3 and 50%
chance you get $5. While you have all the information in the table, you should input all
your 20 decisions into the computer. The actual drawing of the ball and the throw of the
20-sided die by the monitor computer for this part of the experiment will be done at the
end of the experiment. Use the following tables for reference:
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Decision OPTION A . Choose
Number - . Cptia H AorB
PINK GREEN
1 -$0.50 with 50% chance $5.00 with 50% chance $0.00 for sure
2 -$1.00 with 50% chance $5.00 with 50% chance $0.00 for sure
3 -$1.50 with 50% chance $5.00 with 50% chance $0.00 for sure
4 -$2.00 with 50% chance $5.00 with 50% chance $0.00 for sure
5 -$2.50 with 50% chance $5.00 with 50% chance $0.00 for sure
6 -$3.00 with 50% chance $5.00 with 50% chance $0.00 for sure
7 -$3.50 with 50% chance $5.00 with 50% chance $0.00 for sure
8 -$4.00 with 50% chance $5.00 with 50% chance $0.00 for sure
9 -$4.50 with 50% chance $5.00 with 50% chance $0.00 for sure
10 -$5.00 with 50% chance $5.00 with 50% chance $0.00 for sure
11 -$5.50 with 50% chance $5.00 with 50% chance $0.00 for sure
12 -$6.00 with 50% chance $5.00 with 50% chance $0.00 for sure
13 -$6.50 with 50% chance $5.00 with 50% chance $0.00 for sure
14 -$7.00 with 50% chance $5.00 with 50% chance $0.00 for sure
15 -$7.50 with 50% chance $5.00 with 50% chance $0.00 for sure
16 -$8.00 with 50% chance $5.00 with 50% chance $0.00 for sure
17 -$8.50 with 50% chance $5.00 with 50% chance $0.00 for sure
18 -$9.00 with 50% chance $5.00 with 50% chance $0.00 for sure
19 -$9.50 with 50% chance $5.00 with 50% chance $0.00 for sure
20 -$10.00 with 50% chance | $5.00 with 50% chance $0.00 for sure
INSTRUCTIONS FOR PART 3
YOUR DECISION

This part of the experiment consists of 20 decision-making periods. How much you
receive will depend partly on the choices you make and partly on the choices made by
the other participants in the room.

The 16 participants in today’s experiment will be randomly re-matched every period
into 8 groups with 2 participants in each group. Therefore, the specific person who is
the other participant in your group will change randomly after each period. The group
assignment is anonymous, so you will not be told which of the participants in this room
are assigned to your group.

Each period you and the other participant in your group will simultaneously make
investment decisions. You will be given an initial endowment of 100 francs that you may
use to make an investment. Your investment in each period cannot exceed 100 francs (any
number, including 2 decimal points). The more you invest, the more likely you are to win
a particular period. This will be explained in more detail later. The participant who wins
receives the reward of 100 francs.

Your total earnings depend on whether or not you receive the reward and on how
many francs you spent on investment. An example of your decision screen is shown
below in Figure 1:

12



pppppp

Your Type is B
THIS IS ROUND 1
CHOOSE YOUR INVESTMENT

Your investment affects your chance of winning the reward of 100 francs

You can invest any amount between 0 and 100

THE TWO ROUNDS

In every period, there will be two rounds of decision-making. Regardless of your
type, you and the other participant must submit an investment decision in Round 1. If
your type is B, this choice is irreversible and thus cannot be changed. After submitting
your Round 1 investment,

* if your type is A, you will learn the other participant’s Round 1 investment and you
will be asked whether you wish to change your investment. We refer to this as Type
A’s Round 2 investment. You are not required to change your investment in which
case your Round 2 investment is equal to your Round 1 investment.

¢ if your type is B you will be asked to submit a guess regarding the other participant’s
decision to change his or her investment in Round 2. Please submit your best guess.
Note that your guess has absolutely no impact on how the payoffs are determined.

To determine the payoffs, the computer will first select which investments are used
to determine the winner. If your Type is B, your Round 1 investment will be used for
sure. If your Type is A, then there is a 25% chance that your Round 1 investment will be
used and a 75% chance that your Round 2 investment will be used. In other words, with
a 25% chance, the computer determines the winner using Type A’s Round 1 investment
and Type B’s Round 1 investment; and with a 75% chance, the computer determines the
winner using Type A’s Round 2 investment and Type B’s Round 1 investment.

Note that your player type - Type A or Type B - is randomly determined every period.
Your type in a particular period is not determined by your investment decisions in previ-
ous periods or by your type in previous periods. That is, in each period, you are equally
likely to be the Type A or the Type B participant in your group.

An example of the decision screen for Type A in Round 2 is shown in Figure 2. Figure
3 shows the corresponding decision screen for Type B in Round 2.
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Your Type is A
THIS IS ROUND 2
There is a 75% chance that Round 2 will be selected to determine the winner

If Round 2 is NOT selected, then Round 1 investments will be used to determine the winner
In Round 1, the other player's ireversible investment was 21.89 and your investment was 12.87

Would you like to change your investment in Round 2?

YES
You can change your investment to any amount between 0 and 100
Please enter your ROUND 2 investment in the box below:

NO

Porion T

nnnnn

Your Type is B
THIS IS ROUND 2
There is a 75% chance that Round 2 will be selected to determine the winner

If Round 2 is NOT selected, then Round 1 investments will be used to determine the winner
In Round 1, the other player's investment was 12.87 and your investment was 21.89

Do you think the other player will change his or her investment in Round 2, after learning your Round 1 investment?

YES

‘The other player can change their investment to any amount between 0 and 100

NO

Please enter your best assessment of his or her Round 2 investment below:

Porion T~ Found wsed t detemmio thewmor | Sourmvesment The aivrparscpants ivesiment Sourporot.
7 2

[all-pay SESSIONS]
DETERMINING THE WINNER

If your investment is higher than the other participant’s then you win the reward. So,
if you invest X francs while the other participant invests Y francs, where X > Y then the
computer will choose you as the winner for the period. For instance, if your investment
is 20 francs and the other participant’s investment is 10 francs, then you win. If instead X
=Y, then the computer will randomly determine the winner so that in this case, both you
and the other participant are equally likely to win.

[LOTTERY SESSIONS]
CHANCE OF WINNING

You can never guarantee a win. However, the greater your investment is relative to
the other participant’s investment, the greater is your probability of winning. That is, the
more you invest, the more likely you are to win. The more the other participant in your

14



group invests, the less likely you are to win. Specifically, your chance of winning is given
by the following expression.

Y. h f winni Your investment
our change of winning = , — ;
& 8~ Your investment + The Other Participant’s Investment

Think of it in the following way. For each Franc you invest, you receive lottery tickets.
For example, if you invest 10 Francs and the other participant invests 20 Francs, you will
receive 10 lottery tickets and the other participant receives 20 lottery tickets. At the end of
each period the computer randomly draws one ticket among all the tickets purchased by
you and the other participant in your group. The owner of the drawn ticket wins in that
period. In the example above, your chance of winning is 0.33 = 10/(10+20) and the other
participant’s chance of winning is 0.67 = 20/(10 + 20). Note that your chance of winning
is proportional to the amount of lottery tickets you purchased.

YOUR PAYOFF
In every period, your payoff for the period depends on how many Francs you invest
and whether or not you win in that period.

Your Payoff if you win= 100+100 - your investment
Your payoff if you lose= 100+0 - your investment

END OF THE PERIOD

After both participants make their decisions in Round 1 and Round 2, the computer
will make a random draw to select which investments are used to determine the winner.
You will then observe the outcome of the period - your investment, the other participant’s
investment, the round used to determine the winner, whether or not you won as well as
your payoff for this period, as shown in Figure 4.

Importantly, note that you will be randomly re-matched with a different participant at
the start of the next period.

In Round 1, the other player's investment was 45.89

The round that was used to determine the winner is Round 2

“The other player did not change his or her choice in Round 2.

You invested 87.23

The ofher player invested 45 89

11111
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At the end of the experiment the computer will roll a 20 sided die to randomly select
1 out of 20 periods from Part 3 for actual payment. Your earnings will be converted to a
U.S. dollar payment, as shown on the last page of your personal record sheet.

Are there any questions?

INSTRUCTIONS FOR PART 4

This part of the experiment also consists of 20 decision-making periods where you
will be randomly re-matched with another participant in every period. Your player type
- Type A or Type B - will also be randomly determined at the beginning of each period, as
in Part 3. All other rules for Part 4 are the same as the rules for Part 3.

The only difference in this part of the experiment is that the probability that the com-
puter chooses Round 1 investments to determine the winner is now 75%. To summarize,
with a 75% chance, the computer determines the winner using Type A’s Round 1 invest-
ment and Type B’s Round 1 investment; and with a 25% chance, the computer determines
the winner using Type A’s Round 2 investment and Type B’s Round 1 investment.

At the end of the experiment, the computer will roll a 20 sided die to randomly select
1 out of 20 periods from Part 4 for actual payment. Your earnings will be converted to a
U.S. dollar payment, as shown on the last page of your personal record sheet.

INSTRUCTIONS FOR PART 5

The last part of the experiment consists of only 1 decision-making period. The rules
for PART 5 are the same as the rules for PARTS 3 and 4. At the beginning of the period,
you will be randomly matched with another participant. You will be given an initial
endowment of 100 Francs. You will use this endowment to make an investment in order
to be a winner. For each Franc you investment you will receive one lottery ticket. At the
end of the single period the computer draws randomly one ticket among all the tickets
purchased by you and the other participant in your group. The owner of the drawn ticket
becomes a winner. Thus, your chance of becoming a winner is given by the number of
Francs you invest divided by the total number of Francs in your group investment.

The only difference is that in PART 5 the winner does not receive the reward. There-
fore, the reward is worth 0 Francs to you and the other participant in your group. After
all participants have made their decisions, your earnings in Francs are calculated:

Your Payoff if you win= 100+0 - your investment
Your payoff if you lose= 100+0 - your investment

After all participants have made their decisions, your payoff will be displayed on the
outcome screen. Your earnings will be converted to a U.S. dollar payment, as shown on
the last page of your personal earnings sheet.

END OF THE EXPERIMENT

After Part 5 has ended, we will ask you to answer a short questionnaire. The computer
will make the draws for each part when everyone has finished their questionnaire. The
last screen will contain your earnings from each part of the experiment. Please write these
in the earnings sheet, and the experimenter will come to your station to pay you in cash
privately. We urge you to exit quietly and not discuss the experiment with others.
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3 Appendix C - Expenditure choices near zero

Table C1: Distribution of subjects within frequency categories of expenditure choices be-
tween 0 and 5.

Frequency of expenditure choices between 0 and 5
All-Pay auction | 0-25% | 25-50% | 50-75% | 75-100% Total
a=0.25 37 16 6 5 64
a=0.75 25 18 12 9 64
Lottery 0-25% | 25=50% | 50-75% | 75-100% Total
a=0.25 49 4 8 3 64
a=0.75 46 5 7 6 64
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Table C2: Probit regressions with subject random effects, session dummies and standard
errors clustered at the session level. Average partial effects are reported. The dependent

variable is equal to 1 if the subject’s expenditure was between 0 and 5 in period ¢ and
equal to 0 otherwise.

Dependent variable | Dependent variable
=1 if expenditure is | =1 if expenditure is
between 0 and 5; =0 | between 0 and 5; =0
otherwise otherwise
1/Period -0.192%** -0.122**
(0.03) (0.04)
Alpha dummy 0.145%** 0.238***
(0.02) (0.03)
Lottery dummy -0.0208 0.0126
(= 1if lottery) (0.10) (0.10)
Type B dummy 0.0602*** 0.200***
(= 1if Type B) (0.01) (0.03)
Type B x 1/Period -0.143**
(0.05)
Type B x Alpha -0.178***
(0.04)
Type B x Lottery -0.0621***
(0.02)
Observations 5120 5120
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