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@  AEIEHE U SCHRBOE (Platt et al., 2013) , FE3I0Y B B 195 92 bR 12 i A 190 o Tl 26 B S8 L o 6 9 32 Mol
SEHR S KA — ) — B AR S AR SO L DA BT — . P R R R T R 2 i B2 A R S s oo A3
4 S BT SR TR — AL B Ty Ok AR S A AR S R
195



8. B FHAINUEEMTA-ETAEENAHRINERLERE

(7 <q)AEF MmN, b, ARER REFE L) o WL, XSS IR T 52 B 20 Bibgr. & i
ANRER TR ¢ MIMSREEES N H,. ZH5N i a2 X T(E 8% H=U H, #173h%

10,11,6, #i

m:ukﬁwmm%%ﬂ%Hﬁtmwwﬂemmnoﬁ*mw9={ a(h) =1 {6 %

tof,e, =i
PR B b, BIRPRIRE TR0, 0 (h,) =0 RERTM. ZHN I WITARKER N o': HoA
(A") o' (h,) e ACA (h,) ) ARF i 7RG BAE h, BARSESEH IR

T B SCHRAY Ak B 75 32, 7 SCALSGTE L 3R T2 A 6 Bk B 2% Al K 58 56 3 4, B 4 ot B A
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1,058 2 W IR P2 5 AR ARG 2 5 N80 B 0y USSR S 540 (3) oy, =1 B, 7
NS H AR 1B LIER 0 5e 40, dA 32125 1 W45

ZHA1 A 252 Z5A1 A 252
)/IZO, 82:0 )/1=O, 0<Bz<1_l’/ (v-s)
10da 108 s ca0a0aoa .
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Z0 i i 2 B La 25 5 PP U SORHASE (b = 1,5 = 0) 3 2 B HUR 20 2605, th 2 B 1b Al JISE 40 A &
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(=) LI R 55017

TG, AR SOR AR 32 A 45 R AL i (SR 2 B A6 B b B HE R A0 S AR S 4 R0 AR 32
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ZIH 22 5 AL p EIC A Pyex o

* 2 &% B0 St
A LR 1-1 LR 1-2 SE I R 2 LR 3
(FroE2)
WA E 4.29% 3.70% 0.00% 25.93%
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ARSCHEET Platt et al. (2013) 19 T AR, 8 i %5 18 5 2 75 90 2% AIFA 32 Wb A A 2 R 4R TH PSR,
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Auction Mechanism and Bidding Behavior .

Theory and Experiment on Pay-to-Bid Auctions
HE Yunwen and ZHENG Jie

(School of Economics and Management, Tsinghua University )
Summary: The rapid development of Internet technology and digit economy has given birth to many nascent online auction
mechanisms, one of which is the pay-to-bid auction (also known as penny auction). The feature of penny auctions can be
described as follows. The auction usually begins with a price of zero. Any bid placed within a pre-specified time limit
extends the auction by resetting the time limit. Each bid costs the bidder a certain amount of bidding fee and increases the
price by a fixed amount. The auction ends when there are no more bids before time expires, and the last bidder wins the
object at the current price. It is noteworthy that although the transaction prices are typically much lower than the retail
prices, the penny auction is remarkably profitable for the sellers by extracting bidding fees from a large number of bidders.

On one hand, since the penny auction shares the feature of pay-to-bid with the all-pay auction, and the feature of
dynamically increasing price with the English auction, it will be nice to have a unified framework that can incorporate all
three auction mechanisms. On the other hand, given that there are many scenarios in the real life in which bidders face
budget constraints, it will be useful to develop a penny auction model with budget constraint, which has not been done in
the previous literature.

In this paper, we propose a general setting on pay-to-bid auction, which allows bidders to have their own budget
constraints and also includes free bidding and fixed price as special cases. Firstly, we characterize the equilibrium solutions
in all three situations: no budget constraint, loose budget constraint and tight budget constraint, respectively. By doing so,
we not only broaden the application scope of the auction model by making the model more realistic, but also enhance the
existing theory for the situation of no budget constraint by finding a new set of symmetric Markov perfect equilibrium.
Secondly, since the three auction mechanisms unified in our setting, namely, the ascending-price free-to-bid auction, the
ascending-price pay-to-bid auction, and the fixed-price pay-to-bid auction, will become the English auction, the ascending-
price penny auction, and the sequential all-pay auction when there are only two bidders, we conduct theoretical comparison
among these three auction mechanisms in a 2 — bidder setting. Lastly, to further test the validity of our theory, we study the
bidding behavior using college students as subjects under different auction settings in a laboratory environment with
monetary incentives.

Our findings are as follows. (1) In terms of the transaction rate and auction duration, English auction > ascending-
price penny auction > sequential all-pay auction; (2) in terms of the transaction price, English auction > ascending-price
penny auction > sequential all-pay auction; which are both consistent with the ranking order predicted by the theory.
However, (3) the theoretical result of revenue equivalence is not supported by the experimental data. The ascending-price
penny auction can bring excessive profits to the auctioneer, while the sequential all-pay auction with a tight budget
constraint makes negative profits. In comparison, only the results of English auction are aligned with the theoretical
prediction. Yet, the learning effect would bring the outcome closer to the equilibrium, mitigating the revenue difference
among the three auction mechanisms over time.

Currently, many industries in China, including the traditional auction industry, are going through a digital
transformation. While under a set of standard assumptions, no auction mechanism is able to yield positive profits from the
theoretical perspective, our experimental data along with the existing empirical data do suggest that bidders are likely to
suffer from sunk cost fallacy, aggressiveness, and some other irrational behavioral biases, resulting in the transaction
outcomes greatly deviating from the theoretical prediction. For this reason, the government should evaluate the underlying
operation principle and the potential behavioral bias which may be induced by the auction mechanism before it is
implemented. Some important factors such as efficiency, fairness, sustainability and stability should also be taken in
account. Furthermore, in order to meet people’s continuously increasing demand on material consumption and legal rights,
it is necessary and important for the regulators to establish the relevant legal procedures regulating Internet auctions, as well
as to cultivate the consumers’ risk perception of the online activities.

Keywords: Auction Mechanism; Pay-to-Bid Auction; Budget Constraint; Symmetric Markov Perfect Equilibrium; Sunk-
cost Fallacy
JEL Classification;C91, D02, D11, D44
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