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Stenzel, Konigstein, and Strobel (2002, 2005) compare repeated first- and second-price
auctions and fair division games, and analyse to what extent learning is influenced by the
structural differences between the two games. They find for both games that learning does
not drive bidding towards the benchmark solution.

The present study is the first to analyze fair division games in a common value environment
experimentally. We provide the symmetric risk neutral equilibrium strategies and — in order
to allow for the winner’s curse — also the y-cursed equilibrium strategies for both first- and
second-price fair division games. Based on this theoretical investigation of the fair division
game with common values and independently and identically distributed private signals,
we study experimentally the extent of the winner’s curse and its development over time, in
a repeated game setting with full feedback. In addition, we compare the bidding behavior

between fair division games and auctions.

The remainder of this paper is organized as follows. Section 2 presents the symmetric risk
neutral Nash and the y—cursed equilibrium strategies of the fair division games and auc-
tions. Section 3 provides the definition of the winner’s curse and presents our hypotheses.
The experimental design and procedures are described in Section 4. Our experimental
results are presented in Section 5 and Section 6 concludes. The detailed derivation of the

equilibrium strategies of the fair division game is deferred to the appendix.

2 Games and theoretical solutions

This study focuses on sealed bid common value auctions and fair division games in which a
single indivisible object is awarded to the highest among n bidders. The true value of the
object v is not known at the time bids are placed and uniformly distributed on [v,7]. Each
bidder receives a private information signal x about the true value. Four different games
are investigated: the first- and second-price auction and the first- and second-price fair
division game. In the auction setting the highest bidder earns a profit equal to the value of
the object less its price; whereas all other bidders receive zero. In the fair division setting
all bidders have ex ante the same legal rights concerning the object. The highest bidder
therefore earns the value of the item, but has to compensate the losers at the same time.

The highest bidder pays the n-th share of the price to each of the other group members
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and thus earns the value of the object less ”T_l times its price.

This logic results in the following payoff functions for ¢ = 1,...,n, which are common

knowledge,
v—p if i=w
nAve (b) = (1)
0 otherwise
FD U= ﬂp if i=w
mom =4 | 2)
- otherwise,

where index w denotes the highest bidder and p equals the highest bid under the first-price

rule and second-highest bid under the second-price rule.

2.1 Symmetric risk neutral Nash equilibria

First-price and second-price auction

The theoretical solutions for the first- and second-price auction with common values are
available in the literature and can be directly adapted (see, e.g., Milgrom and Weber (1982),
Kagel and Levin (2002)).

Common values v are uniformly distributed on [v,7]. The signals x;, for i = 1,...,n, are
independently and identically distributed on Ulv — €, v+ €]. The parameter values v, and
e are common knowledge. For signals in the region of z; € [u+¢€,7— €], i.e. without corner

cases, the symmetric risk neutral Nash equilibrium (SRNNE) strategy is given by

2e n
BFFA () = s — e+~ exp{—1-[os — (0 + O]} (3)
for the first-price auction, and
SPA 2¢
b (xi):xi—eJrg (4)

for the second-price auction.
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Auction Fair division game

first-price b*(x) =2 — 15+ k1, b*(z) = — % + Ko,
K1 = 6exp(—%(w—65)) Ko = %exp(—%(:c—%))

second-price b*(z) =z — 12—5 b*(z) = o — % + K3,

k3 = —8.070 x 1073 exp(Ex)

Table 1: SRNNE equilibrium strategies
Note: n =4, v ~ U[50,150], z; ~ Ulv — 15,v + 15], z € [65, 135

First-price and second-price fair division game

For the same distribution of the random variables and the same region of signals (z; €

[v+ €, — €]), we obtain the SRNNE bidding strategy’

2
bFPF(xi)zmi—e+%+ﬁ (5)
n

2¢(n®—n?—n+1

for the first-price fair division game, where k = W2 n=1) ) emp{—%(wi —(v+e)},

and

bIPF () :xi—e—i-&;l)-i-coexp{fxi} (6)
n 2e

for the second-price fair division game.? Table 1 summarizes the SRNNE equilibrium
strategies of these four games for the parameter values employed in the experiment, v =
50,7 = 150,e = 15 and n = 4 in the region = € [65,135]. Figure 1 represents the
solutions graphically. For a given price rule and a given signal the equilibrium bid in the
fair division game is slightly higher than in the corresponding auction. Figure 1 shows
that the nonlinearities at both ends of the range of signals we consider are rather small.
This suggests that the exponential term in the equilibrium bidding functions is negligible
in that region. Consequently we will frequently omit the exponential term in the following

analysis.

!Theoretical solutions for the fair division game are derived in the Appendix. Solutions to a similar

problem are derived in Engelbrecht-Wiggans (1994).

2Note that there is no analytical solution for the constant Cj.
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Figure 1: SRNNE bidding functions for the auction and fair division games
Note: n =4, v ~ U[50,150], z; ~ U[v — 15, v + 15], = € [65,135], FD 1st/2nd: Fair division game

under first/second-price rule, Auc 1st/2nd: Auction under first/second-price rule





