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Non Technical Summary

Recently both the range and the value of objects sold by auction have grown
tremendously. An auction is an exchange mechanism with asymmetric information.
Auctions are so popular because when the seller is unsure about the value that bidders
assign to the sold objects, one possible way to reveal the bidder who is willing to pay
the highest price for the object is to apply an appropriate auction mechanism. An
auction can be treated as a game in which the seller offers one or more units to the
auction participants. The seller does not know the bidder's value of any particular unit,
but he can set up an explicit set of institutional rules determining unit allocation and
prices on the basis of bids submitted by the auction participants. A common seller's goal
when designing the auction is to maximize the revenue. In single-unit auctions when the
seller has some value for the auctioned object, it is optimal from the seller's revenue
point of view to set the reserve price above the seller's value. The seller who sets such a
reserve price faces a loss when no bidder is winning the object. But this loss is offset by
a higher average price when the object is sold in the auction in either the first-price or
the second-price auction..

When the seller is a government selling an object, the government may not care only
about the revelation of the bidder who pays the higher price in the auction (seller's
expected revenue) but also about the bidder's value that the winner derives from using
the object sold in the auction. In this case, the loss when no object is sold is an
implausible outcome of the auction. Therefore such a seller sets an optimal reservation
price in a different way — applying different criteria (see Krishna (2002) for more
detailed analyses). Such a seller's important goal is to sell the object to the bidder who
derives the highest value from winning and using the object. In the literature, such
seller's criterion is called efficiency.

In many cases the seller intends to sell more than one object simultaneously and,
therefore, designs a multi-unit auction. In multi-unit auctions the typical bidder wishes
to buy more than one unit from the set of objects being sold. The theoretical literature
on auctions focuses more and more often on auction environments in which each bidder
can obtain more than one unit. The equilibrium analysis of auctions, in which each
bidder may win various subsets of the good being offered, has proven to be a challenge.
The reason is that it is not a simple task to derive the shape of bidder’s equilibrium
strategies, their essential properties, or the properties of different equilibria as compared
to the single-unit auctions.

This paper analyzes efficiency in a multi-unit auction with a positive reservation price. I
demonstrate that the positive reservation price is an important policy tool that may
increase efficiency (or welfare) in multi-unit uniform-price auctions, which is in
contrast to single-unit auctions in which the positive reservation price decreases



efficiency. The only main important prerequisite of this result is that the reservation
price increases a bidder's equilibrium strategy in a specific way that is inherent to the
uniform-price auction.

For illustration, imagine two bidders in an auction with 2 units for sale with a zero
reservation price. Both bidders have two values denoted as vi,v: and v.’, v:" and
submit two bids denoted as b1, b2 and b:’, b2’ for the two units the seller is offering If
the values are such that vi">v:">vi>vs, then it is efficient if the first bidder wins both
units. In this uniform price auction the price of each unit is determined by the maximum
of the third highest bid and the seller's reservation price. Since each bidder does not
know the opponent's values, when each bidder expects that his second unit bid will be
defeated by the opponent first unit bid, each bidder submits a lower second unit bid.
Then it often happens that the bidders submit bids with the following ordering
bi1">b:1>b:">b: and each bidder wins one unit, which is not efficient. If the seller

increases the reservation price above v, then the first bidder increases both bids above
the reservation price, but the second bidder does not submit any bid above the
reservation price, and the first bidder wins both units, which is an efficient outcome.

At the same time the seller's revenue increases in many cases because the price is
determined by the reservation price that exceeds the second bidder's second unit bid if
the reservation price were zero. This reasoning is valid for the multi-unit uniform-price
and to some extent for other multi-unit auctions if bi>b:’ when vi<v:'. On the other
hand, setting the reservation price too high introduces inefficiency when the supply is
greater than the number of submitted bids (e.g. vi"™>R>v:">v1>v:), in a similar way as
in the single-unit auction.

In summary, the seller faces a trade off between these two sources of inefficiency and
the total effect is ambiguous. This trade off is qualitatively different as compared to
single-unit auctions in which the effect of a positive reservation price is always positive.
In this paper I show that the expected efficiency typically increases when the seller
increases the reservation price above 0 in the uniform-price auction.

Non Technical Summary

Hodnota a rozmanitost zbozi prodavanych v aukci s postupem doby vzrista. Aukce je
sménny mechanismus s asymetrickou informaci. Aukce se staly velmi popularnimi,
protoze, pokud prodavajici nevi jakou hodnotu maji prodavané zbozi pro kupujici, jeden
ze zpusobu, jak vybrat kupujiciho, ktery zaplati nejvy$si cenu za dané zbozi, je
zorganizovat vhodn€ navrzenou aukci. Aukce muize byt charakterizovana jako urcita hra
s pravidly, v niz prodédvajici nabizi k prodeji jeden objekt nebo vice jednotek zboZi.
Prodavajici nezna jakou hodnotu mé zbozi pro ucastniky aukce, ale miize stanovit
pravidla aukce urcujici, kdo obdrzi prodavany objekt ¢i zbozi a jakou zaplati cenu na
zaklad¢ podanych objednavek v aukci. Pfi navrhovani aukénich pravidel je obvyklym
cilem prodavajiciho dosahnout nejvyssiho vynosu z prodeje.

Pti aukci jednoho objektu, které ma urcitou hodnotu i pro prodavajiciho, je, z hlediska
prodévajiciho nejlepsi, stanovit minimalni cenu pro objednavky nad hodnotu, kterou ma
zboZzi pro prodavajiciho. Tento prodavajici, ktery stanovi takovouto cenu, se potyka se
ztratou, pokud zadny ucastnik neziskd zbozi v aukci, protoze nepoda objednavku nad



touto cenou. Tato ztrata je vSak vyvazena vys$i primérnou cenou pii uskutecnéni
prodeje zbozi a to jak v aukci, v niZ je cena urcCena nejlepsi nabidkou, nebo druhou
nejlepsi nabidkou.

Kdyz je prodavajicim vladni autorita, hlavnim cilem prodavajiciho nemusi byt prodej za
nejvyssi cenu, ale predevsim to, jakou hodnotu ziska ucastnik aukce z vyuzivani objektu
¢i zboZi prodaného v aukci. V tom pfipad€ je ztrata zplisobena neprodanim objektu ¢i
zbozi velmi nepiijemnym vysledkem aukce. Proto prodavajici stanovuji jinou optimalni
minimdlni cenu pro objednavky - pouzivaji jiné kritérium (podrobnéji viz Krishna
(2002)). Pro takovéhoto prodavajiciho je dilezitym cilem prodat zbozi tomu, kdo ziska
nejvys$si hodnotu z pouzivani zbozi prodaného v aukci, coz se nazyva efektivitou.

Mnohdy prodévajici potiebuje najednou prodat mnoho jednotek zbozi, a proto usporada
vice jednotkovou aukci. V takovéto aukci vétSinou 1 Ucastnici aukce objednavaji vice
jednotek zbozi. V ekonomicka literatura se zabyva takovymito aukcemi ¢im dale tim
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srovnani s aukci pouze jednoho objektu.

Tato studie analyzuje efektivitu ve vice jednotkové aukci s minimélni cenou pro
objednavky, oznacenou jako R. Ukazuje se v ni, ze kladnd minimalni objednavkova
cena je dilezitym ndastrojem, ktery ma pozitivni vliv na efektivitu ve vice jednotkové
aukci, coz je opacny efekt nez v aukci jednoho objektu. Obecné k tomuto efektu
dochazi, pokud minimdlni cena zvysSuje uréitym zpiisobem optimalni rovnovdznou
strategii Ucastnikli aukce, ktery je obdobny jaké v ptipadé vice jednotkové aukci s
jednotnou cenou.

Pro ilustraci si prfedstavme dva tcastniky v takovéto aukci se dvéma jednotkami zbozi
na prodej a nulovou minimélni cenou pro objednavky. Kazdy uc¢astnik ma hodnotu pro
kazdou jednotku zbozi oznacovanou jako vi,v: a vi', v2' a poda dvé objednavky
oznacované jako bi, bz a bi’, b2'. Pokud jsou hodnoty ucastnikii v tomto potadi
v1'>v:">vi>v., pak je efektivni, aby prvni ucastnik ziskal v aukci obé jednotky zbozi.
V tomto piikladé aukce je cena stanovena jakoZto maximum z tfeti nejvyssi podané
objednavky a minimalni ceny pro objednavky R. Protoze zZadny ucastnik neznd hodnotu
zbozi druhého ucastnika v aukei, ale ofekava, Zze jeho objednavka na druhou jednotku
bude niz$i nez objednavka druhého ucastnika na prvni jednotku, nastane Casto situace,
ze jsou podany objednavky v tomto potadi b:">b:>b.">b: a potom kazdy ucastnik
obdrzi jeden objekt, coz neni efektivni. Kdyz prodavajici zvysi minimalni objednavanou
cenu nad vi, potom prvni Gcastnik zvysi obé své objednavky nad minimalni cenu, ale
druhy ucastnik nepodd Zadnou objednavku. Proto prvni G€astnik ziska ob¢ jednotky, coz
je efektivni vysledek.

Soucasné¢ v mnoha pfipadech je i vynos prodavajiciho vyssi, protoze cena v tomto
piikladé je urCena minimalni objedndvkovou cenou. Naopak, stanoveni piili§ vysoké
minimalni ceny pro objednavky je zdrojem neefektivity, pokud je nabizeno vice
jednotek k prodeji nez podanych objednavek (napt. vi">R>v:">vi>v2) podobné jako v
ptipadé aukce jednoho objektu.

K dosaZeni vyssi efektivity aukce tedy prodavajici mize vhodnou zménou minimalni
objednavkové ceny zvolit urCity kompromis mezi témito dvéma zdroji neefektivity.
Tento efekt zvySeni efektivity zvySenim minimélni objednévané ceny prodavajicim neni
pritomen v aukci pouze jednoho objektu.



