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) i __toward explaining changes jn prices—and -outpubs—-—umwrder—the

ABSTRACT

Typically. research in economics has been directed

implicit assumption'that transactions are conducéed‘through
'y ; . ,
either a flormal market or some other institutional

arrangemeﬁ¢. Until recently, little attention has beenwp%}d
. . .7‘ R s ‘1‘7

to the questions of how and under what circumstances these

markets or institutions have arisen. In this thesis, I

analyze a partiéular market institution - a repeating Duéch
auction for flowers - and‘éengrate,refutable prdpositions B
which are capable’of explaininé the existence of and the
rules within thisrparticular institution.

While virtually all current aucfion theor&ranalyzes

- prices and outputs taking the auction form as exogenously

determineg or determined by monopoiy,sellers, the theory 1

propose derives the form of the

luction as an endogenous,

joint-gains-from-trade response to certain hnderlying

informational characteristics oftthe market in question.

The endogeneity assumption is important because it
) I — e

O e



emphasizes that alternative forms of economic organization

could have been chosen in lieu of the‘repeating Dutch
auction. By examining the auction as the survivor - ' -
institution, the thesis develops a theory of the Dutch

auction-in the tradition of the Coasian iheory of the firm.

voee—— - - —--From the-theory presented, several refutable———
propositions capable of explaining the rules of the Dutch
auction are derived. These propositions are tes:ed agalnst

7477Tﬁﬂh77~¢a&afgeg;g§gaLLag:mQég:&Qaﬂ:;ix;¥iLanwyMLAgguugm44gga

_taken from a repeating Dutch flower auctfon in Vancouver,
British Columbia. No proposition is rejecged by the data.
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INTRODUCTION

Typically, research in economig¢s has been directed
toward explaining changes in prices and’ outputs under the

¥

implicit assumption that transactions are conducted through . .

.

either a formal market or some oﬁhbr institutionaliarrange—”

ment. Until recently, little attention has been pald to_the

) questlons of how and under what 01Peumstances these markets

or 1nst1tutroﬁs have arlsen.1 In this thesis, I analyze a
parficular market institution - a repeating Dutch auction
for flowers - and generate refutable propositions which are
capable of exblaining the cirumstances which givé rise to

the institution and the rules within the institution.

VWﬁTTF/VT?Tﬁélly all current auction theory analyzes
prices and outputs taklng the auction form as exogenously
determlned or determlned by monopoly sellers.2 éhe theory 1
propose derives the form of the auction as an endogenous
response to certain gnderlying informational characteristics
of the market in question. The endogeneity assumption is
important becausevit emphasizes'that alternative forms of

economic organlzatlon could have been chosen in lieu of the

repeatlng Duteh auction. By examining the auction as the

surviveor institution, the thesis develops a theory of the

Duteh auction in the tradition of the Coasian theory of the



-~ 5
petaay A

Cfirm.3

This work should be viewed as both substantially-

different from and complementary to the traditional auction

literature. It is different from traditional work insofar as
it focuses on a different set of questions. While the

. available literature concentrates on the determination of e

prices and oﬁtputS“of‘spécific auction forms and

simultaneously derives appropriate bidding stategies, the

present work is concerned with the way in which particular

organizationa1 forms are chosen. The parpicular aﬁctidnrform
is derived as a solution to th problem of encouraging the
appropriate acquisition and revelation of information.

The work-also complementg traditional auction research:

theorists and experimentalists both impbse spedific auction

rnleagonémankeis;and+agenis4in4angaiiempigingﬂeiﬁﬁmiﬂﬁgihﬁgggg;ggggg;f
impact of diffgrent rules on the resulting prices and

a;loéationi, fh this thesis, I argue that oniy certain

environments can support specific organizational forms so

that the imposition of specific rules on arbitrary

environments may lead to inapprdpriate conclusions. By

identifying some of the important determinants_ of particular

auction forms, this work will allow theorists and

experimentalists ﬁo dé#eloﬁwﬁaaéisﬁﬁﬁfch ;}1i"hg;é

accurately mimic nature in the sense that the institutional

arrangements imposed on markets and agents in theoretical or



observed in nature.
- . ‘

In order to test whether important determinants have
bedn idéhtifiéd, refutable propositions which-are derived
from the theory are tested against data representing mdre
than sixty thousand transactions taken from a repeating
Dutch fidﬁéfwgﬁéﬁiéé;iilﬁéﬁéoﬁ@ér, British Columbia,.

The thesié is organized as follows: in Chapter 1, a

brief history of some auctions is presented. The chapter

focuses on the systematic use of certain auction mechanisms

for specific goods, independent of the historical or
cultural settings in which they are fgﬁhd. I argue that the
observation that certain auction forms are associated in a

systematic way with certain goods, independent of historical

or other factors, supports the contention that at least for

certain questions, theories of auctions will be incomplete .
or misleading if the ‘characteristics of the relévantfmarkets
are ignored.

Qhaﬁter 2 is a survey of the relevant auction
literature. Included is the theoretical work stérting with
Vickrey (1961), experimental work associated primarily with

Vernon Smith (1962 etc.)and more recently Charles Plott

)

1981 )5 Harr

(e.g. Riley and -Samuelson

and Milgrom and Weber (1982).



rIn~GhapLepw3Twlmexplaih,thempea30ns4uhich4suggesigihaxg;;44;44;4f

at least for some questions, it is inappropriate to specify

[

auction forms without a theory wh%ch suggests that the
particular form could be’supportéd by the particular market
gnviroﬁment. By exémining aﬁqtion'forms in environments
which could not support them, we ruthhe risk of examining
phenomena which do not exist. F
As an alternative to this strategy; Chapter 4 presents a

theory of auctions in which informational characteristics of;

the market ﬁéféfﬁfhfe’f"i’ﬁ'”5’ar"ff;'t’}ie” appropriate type of - -
auction. The theory pqoduces specific refutable propositions
;which are tested against the data from thé repeating Dutch

flower auction. |

Conclusions and extensions to the theory are contained

in the final Chapter.




NOTES TO INTRODUCTION

1)  Exceptions include works by Marschak (1955), Hu#iﬁﬁz‘ymu
(1959, 1973), Goldberg (1977) and Gould (1978). 1In
a more general vein, this idea is found in much work
labelled "law and economics"; for.a-recent- examplejrr—w e
see Klein and Kenney(1983). Also, endogenous : -
institutions is a feature in work by economists: of
the Austrian school, for example, 8ee Israel Kirzner
(ed.), Method, Process, and Austrian Economics:
Essays in Honor of Ludwig von Mises (1982).

2) Vickrey's (1961) seminal ‘article actually derlves the
auction as a solution to a specific problem but then
concludes that all auctions are equivalent. Recent
examples where exogenous auctions are equivalent are
found in the survey by Engelbrecht-Wiggans (1980)
and articles by Harris and Raviv (1981), Riley and
Samuelson (1981), and Milgrom and Weber (1982).
While most research is conducted in an environment
where the auction form is chosen exogenously, a few
models employ monopoly sSellers who choose the
auction form which maximizes their revenue. -

T Maximization of net gains from trade is not a
motivation in these models.

33 I take the Coasian tradltlon to be manifest in the view
that contractual organlzatlonal forms arise as
alternatives to "pure price" allocation mechanisms. -
Works in this tradition include Alchian and Demsetz =<
(1972), McManus {(1975), Barzel (1982), Umbeck(1982),
Cheung (1983) and Klein and Kenney(1983).

PUREAATRS



CHAPTER 1

A SELECTIVE HISTORY OF AUCTIONS AND BIDDING SALES

Overview a\

—— e e e e i i

Almost all of the economic literature on auctions treats

the form of the auction and the rules within as exogenous

e

variaEies; that is, the literatu efﬁéihiaihstﬁﬁéwsfandard
épproach of considering the deter Iﬁation of prices and
resource.allocation as invariant to the institutional
arrangements, This approach implicitly assumes that ;he
factors which determine the choice of institution do not

influence observed prices and/or allocations. But if the

choice of institﬁtion does not influence prices or
allocations, why do different institutions exist? The ohly
answer available from the auction literature relies on the
exlistence of monopoly power on the part of the seller.
However, even monopolist sellers who attempt to makimizé
revenue cannot by themselves support the existence of

particular auction forms. A necessary {(but unstated)

assumption in the monopoly models is that constraints exist

which prevent the full exploitation of the gainsfrom trade
since at the simple monopoly sclution, the gains from trade

nave not been maximized.1 To find a more satisfying answer



to the question of why particular auctjon forms are
observed, I start by examining various types of auctions
which have existed throughout history.

In this Chapter, some regularities of the world in the

form of different auction mechanisms are examined and it

Hkiii'béwaﬁéuécmiﬁwégbsééﬁ;ﬁgrégééférs that the existence of

syétematically different forms of auctions implies that

different auctions have different purposes. It is the task

of this study to deduce what some of these purposes might

be. . ‘ 5\—/'

Slave Auctions

Auctions have been used since dntiquity for the sale of

slaves. Plato states that slaves were required to be sold'

=

in the town square after public proclamation. In Athens,

specific guarantees were required that the slaves were free

of certain diseases and had. not committed murder.2

N

it is not explicitly stated how they were auctioned, it is

Although .

likely that the common ascending price mechanism was used
since Xenophoh suggestis that slaves be bought by the state

and rented out in the same manner as tax farm licenses,3

[ I ,,

that manner being by public ascendjng price auction.

¢ Explicit references to auctionming of slaves im Rome
describe public ascending bid auctions. Strict legal codes

governed the warrantees offered by sellers and %omaa—Law-

A
£

=\



required that a third party act as guarantor. One contract

-
“

erm the second Century A.D. specified that a surety of
'twice the purchase price be supplied.5 Similar slave
markets are known to have existed in many other places in

antigquity, for example, Egypt and Assyria.

- Inm more modern times, slave aucti ons were commonly used 77

in North and Soutn America and at least for the United

States, documentation is plentiful. Many slaves were

imperted from-Africa and the West Indies by joint steek

companies from Holland, England, and America. From various
points on the Gulf and Atlantic coasgs,-traders would take
groups of slaves to markets in Richmong;%Natchez; and New
OCrleans where ascending price auctionq and brivate sales.

both were used. That auctions for sSlaves were common is

g&idenéedrby the fact that in the major slave trading
centers, commeréial directories of the period included many
slave auctioneers; for example, an "1842 Pitt and Clarke's
Directory fdr New Orleans listed the names of 185 slave

dealers, 25 of whom werg des;;yé;ed explicitly as

auctioneer‘s.r6 ~In addition, the testimony of ex-slaves

x

includes the accounts of many auctions, and where details

¢Xist, the auctions appear to have been publiec, ascending

7

.

price auctions.

It is noteworthy that over twenty or thirty centuries of

known slave trading across at least three continents, the



Qommon’ﬁécehqing priée auction,was so consistently employed. -

Handshake Auctions

One very peculiar form of athion which can be traced

from antiquity to the present day is a form of auction in

"iﬁich'the”éﬁéiiohégnfédhmﬁh{cétéé"ﬁiﬁﬁmﬁbgégiiaijﬂﬁyers,by

means of ; handshnake, with hands‘hidden under a towel or

cloth. Potential buyers are- arranged in a circle arqund the

hands are hidden. By grasping specific groupings of ~
fingers, the bidders communicate the level of their bids to

the auctioneer. Cassady states that this method had its

8

origins in China centuries ago. This method was used for

dried fish in Pakistan until 1959 when it was made illegal,

and a variant is still used in Hodg Kong for the sale of

precious jade.9

In Les Secrets de la Mer Rouge, Henry de Monfried

. recounts such an auction apparently having taken place in

k4

the Red Sea area around 1910, Two traders are having

: Nee
trouble deciding upon a price for some pearls and call in a
broker who conducts the negotiation in a  handshake auction

manpnper: - Co e T - T

L "He [the broker] unfolds his headgear,
spreads it over his hands and those of the seller,
and a silent dialogue starts between both pairs of
hands hidden under t{he fabric. Heré is how it
works: Catching one finger means: 1-10-100-1,000,
etc.; catching two fingers indicates:



0

2-20-200-2,000,'ethr,and’éé on up to ten.

One understands that all figures can be
conveyed in this manner down to decimal fractions,
- since the opening bids make it clear whether one

deals in multiples of one.hundred one thousand,
ten thousand ¢ : :

Durlng the broker's act the seller utters
protesting noises, then makes a counter bid by in
turn groping for the broker's fingers, and it all
lasts half an hour.

Then, secure iIn the knowledge of the‘
seller's secret proposal, the broker starts the

same slient discussiom with the buyer.

, At long last, when he thinks that a figure
agreeable to both sides has been reached, the
proker renders his arbitration.

He seizes the seller's hand and forcibly
puts it into the buyer's. 'Say "I sell"t',
i At first, the seller makes a fuss and
refuses, but finally he utters the sacred words.
--—————The bargain has now been struek; —the—-—broker———M
announces the price whieh he has set. Immediately
there is a howl from both sides.

The seller: 'You have robbed me of my

property, you are a thief, God will punish you,
ete.! :
The buyer: A'BecauSe of a fool like you, I ’ <

am bankrupt, may your fee be your ticket
to...etec.! ' - :

Often, as custom allows, the unmoved
broker gets beaten up in the process.

Whispered Bid Auctiorns : [

Cassady states that whlspered bid auctlons, in which ’ }

prospective buyers whisper to the auctloneer, are common for

fish auctions in Sirigapore, Manila, Venice, and Chioggia

3



where competing vendors and buyers were assembled in close
proximity. Hefalso states that éccoﬁding to a fish company
executive in Venice, the bids are used only for demand

information so that the vendors can price their fish on a

take-it-or-leave-it basis.!l.

E

“.Agricultural Product Auctions

A11 over the world, agricultural products are commonly

auctioned. In India and Pakistan, cattle, fruit, and
vegetables are auctioned. In most c¢ircumstances, open,

foid

ascending bid auctions ‘are used but in at least some cases,

descending price or sealed bid auctions are emplbyed.

Py
e .

Bullocks in Pakistan, for exampleg#are commonly auctioned by

-

sealsed bids. In Europe, perhaps the most famous auctions

include the flower and vegetable auctioﬁs of the L
Netherlands. 1In the flower auétion, the Dutch kaag§%ending
price method is used with a very costly reserve pgace
mechanism. When sellers observe that prices are falling ..
below some reservation level which they might choose, ﬁhey

are able to stop the auction but ip th-is case, the produce
k ] .
which was for sale is destroyed. (A similar reserve price

system exists in the ¥Yancouver flower auction ex

gepﬁ that

-

the flowers are not destroyed buf must be removed from the

auction for that day. Such broduce may be re-auctioned on

-

following days.: -



Ingﬁorth,America, auctions are used for cattle, hogs,

tobacco, fish, and flowers. Iﬁ’ﬁost cases, the method of

>

auctioning is_ consistent across geographicél boundaries
althoygh there are exceptions. For example, tobacco in

Ontario is sold by Dutch auction while in the United States,

‘the English system is used. Another example of a productrl

being auctioned by dlfferent mechanisms is’ hogs. Agajn, in

Canada, hogs are auctioned by the Dutch method while in the

"Unitéed States, where auctions are used, the metpod is

Engliéh. In the cases of both hogs and tobacco in Canadsa,

marketing or prbduction,'or both, is within a government

-

sanctioned monopoly.
The first Dutch augtion for flowers in North America is

the Vancouver auction. This mechanism has been subsequently

ihtroduced to the Toronto and Montreal flower markets and

more recently to a market in San Diego. . = e

Auctions for Fimancial Instruments and Gold
7

In both Caniﬁa and the United States’, auctions are used

for the sale of Treasury Bills, and recently, Exxon

Corporation started using auctions for the sale of bonds.

Commercial paper has Seenm soid by Citicorp through auctions

12 ~
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France, new issues 0f s8%ftock are auctioned.




Tax Farming by Auction

-Tax farming is an institution by which private citiiens

collect taxes on behalf of the government. Tax farming has
been used as a fiscal ihétrument by governments in éncient

modern times Iin Turkey. In Rome, an ascending bid public

auction was used to allocate the licenses for five year

_ _perjods., In ancient Chima it is unclear how licenses wWere

allocated, but for more modern tax farm licenses (nineteenth
gnd twentieth centuries), public auctlions were prescribed
although much ccrrﬁpiioh is;aliegéd. The corruption
apparently occurred when the sale of licenses was by private

appointment or. by-an auction-which was not-publiec. - s

Perhaps the largest auction ever held was a tax auction.

In 193 A.DP. the Praetorian Guard auétioned off the Roman

Empire. Didius Julianus offered the highest bid and was
then awarded the Empire. The Roman Legion subsequently
contested the right of tne Praetorian Guard to sell the

Empire and after twoc months, Didius Julianus had both the

Emperorship and his head removed.’u

Miscellaneous Auctions

4 huge number of other goods are auctioned all over the

world. 01l leases, timber leases,vantiques, art,'machinery,

and used furniture are commonly sold Jdnder auction. In the :

s



case of governmental auctions for resource leases, sealed
bids are often used while for art and antiqdes, the English

method is the most common.

ig
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' A fairly bizarre auction occurs in Seat}ke—xgere what
S — Agéﬂﬂgﬁlﬁwiﬂfbﬁ;Iﬁtx_chﬁap;anﬂgxaiuable;iéﬁgpmatfn

“déiiberatél; éagpressed;“mtﬁe Ailied Van Lines warehouse

auctions boxes of articles which have gone ‘unclaimed for

certain periocds of time, and the Compa

conntents of the boxes are unknown to it. For example, the
auctioneér will announce that a certain box is of some set
of dimensions, of a certain wéigﬁt, and was shipped from 7
some source at some time. The box will have been sealed

from delivery and the auctioneer will refuse to open the box -

o inspect the contents. The auction proceeds by English

rules. .It is very interesting, but unclear why the Company

ﬁefuses to open the box when knowledge of the contents would

seem to be so, valuable in relation to the cosﬁ of .

ascertaiéiﬂé/:hat knowledge.

& Final Auction . ‘ -~

The Dutch East India Company was ohe of the first joint

stock cdﬁpanies ever formed. ‘Sefenteen merchants formed the

F
campany to jg;de spices and silks from India and China. The

campany was formed in the early years of the seventeenth

century and the first sales of goods were by direct sale to




companies of buyébé'ihikﬁgterdaﬁ and other cities”in the
Netherlands. In 1629, a lawsuit was launched by some qf,the
stockholders who charéed that some of the directors 5f;fhé'
company, who were also shéreholdefs, were selling goods at

prices detrimental to ogper"stbckhglders. These

we s o o stockKholders aIlleged that only certain buyers were gaining

access to the goods returning from the Orient and that this

access was at preferential prices. It turns out that the

accused directors of the Company and the buyers were
related, both by blood and finances. To controlrwhat

. appeared to be potential fraud, the Company changed some of

£}

its selling procedures to an auction system.15

2 Yy
Summar

Igrthis.Chapter, details of several auctions have been’

provided. In'Soﬁé'éésés,fitrfé7ﬁ5iéa”tﬁéfﬁgfaiié}7f¢?ﬁ§ﬂgf7
auctions have been used’ﬁpross time and geographical
boundaries. In other cases, auction procedures are
described'which, to say the least, appear difficult to
explain. While most current theory onAauctions aséumes-that

.factors which might determine the choice of auction are

irrelevant to the observed prices and allocations, these

desctiptions provide some factual background against which

an alternative view can be considered: the type of auction

and indeed the use of auctions at all, are endogemous




responses to specific market chanacteristics. If all
auctions were equivelent then the choice of one type oyer
any other must have been determlned by chance (or by revenue

maximizing monopollsts). If these examples of auctiOns are

of auctlons for 31milar items over dlsparate time perlods

‘and geographical areas is purely by chance. Also chance

”ehwinchatiye,mthenuuemmustmtakefthatftheeuse e£~s¢mf1ap types——/ue———f

determined, if all ‘auctions are equivalent, are the 'uses of

such seemdngly bizarre mechanisms as the handshake and

“:L S

;
e

1spering bid auction. An alternative explanation is -

* warranted.

“

In the following Chapters, it is argued that auctions

are meaé% of obtaining information, including price -

information, with a warranty. The use of auctions'by the

Dutch East India Company, for example, can be viewed in this

llght as a means of producing warranteed prlceilnformation
for shareholders. The auction assists them in monitoring
their employees and other stockholders who have incentives
to sell to themselves at prices which are detrimental to

shareholders as a whole. The auction controls fraud.
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NOTES TO CHAPTER 1

Even under the assumption of monopoly sellers, & joint

gains from trade are greater under, for example, an
English auction than a Dutech auc¢tion, a Dutch -
auction cannot be the maximizing solution unless

“ " Used. Thé typical model which purports to show that
Dutch auctions produce higher revenue than Engllsh
auctions, e.g. Harris and Raviv, includes no reason
why, for example, an entry price equivalent to the
expected consumer surplus could not be combined with

—amn English auction. Such a mechanism would produce
higher revenue for sellers because the area under
the ~demand curve from the "monopoly output” i

~-quantity to the "competitive output" quantity would
be capturable by the sellers.

2) From Plato,'Laws, quoted in Wiedmann, Greek and Roman’
Slavery, p. 108. -

3) Wiedmann, p. 95ff. B : ' .

) See following section on tax farming.

5) See Cobb, p. 79ff. and Wiedmann, p. 109.

6) See Bancroft, p. 314.

7) Examples include Ford, p. 143-3 and Rawick (ed.), pp. °
9-11.

8) See Cassady, p. T1.

9} VHeference to the jade auction can be found in Cheung
(1982). *

10) This passage is taken from ‘the backK cover of the -

‘extra-price mechanisms such as ‘entry fees cannot be

mJo&Fﬂa%—af—Pe££%teaffEceﬁﬁmy—*v86
April, 1978.

ﬁ)

t2)

See Cassady, p. THh.

This is noted in Harris and Raviv, p. TUTT.




-

o

13) McDonald and Jacquillat analyze the prices of initiil",w,f”,

equity issues which are auctioned in France.

14) Several references to tax farming are found in Chang,
Tax Farming in North China. For reference to early
European tax faArming, see Andreas, A History of a
-Greek Public Finance. '

15) The history of the Dutch East India Company, along with

details of their selling and trading methods is

-~ —found in Glamann, Dutch Asiatic Trade =1620=1740.
- The -auction -is -diseussed—on pp. 32fFc o e

>l




CHAPTER 2

LITERATURE SURVEY ~ .

!
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Hundreds of articles on the broad topic of auctions are

articleés can be broadly grouped into three categories:
theoretical, experimental, and what is called here "pure
bidding strategy™. The third category deals with discover-

ing optimum strategies for bidders under specific assump-

‘tions regarding the distribution of bidders’ valuations,rthe

w

-

degree to which bidders are risk averse, and the information

under which bidders operate. Insofar as this thesis )

approaches'the subject of auctions from the point of view

~that the environment determines the type of auction rather

%

. : £
than taking the type ofrauction as a datum,2 the

determination of optimal bidding strategies is of limited
e‘ - .
interest. While this is not to say that the rules do not

affgg;ﬂ@iQding as indeed they will, it }s:to say that other

factors are important enough that the observed pattern of

bidding cannot be analyied as though the rules were drawn

independently of the environment in which the auction



operétes.’ For examplg,rthe,FCntention of the thesfk\is#that

rules encourage the production of information and as a

result some auction rules will produce different patterns of e
biddlng because systematically different stocks of infogp-

ation\are differentially rewarded by different auctron‘,

kd

r&feSr“*Because orf~ theﬁé’considerations, no complete survey

of the "pure blddlng strategy™ literature is provided here,

although occasionally, papers are cited.

- The current literature—in—boththe theoretical and —
experimental categories is closely related insofar as both
lines of investigation are iﬁplicitly asking similab
Questions: why do we observe auctions at all, and what ' .

determines the choice of auction form.3 However, while the

current focus'of these two lines of investigation'are

closely linked, the origins of these researches are not.

The experimental li;gpgturg starpédras an attempt at finding =
ways with which economic propositions could be tested in a

way more analagous to what economists considered the

repea;able, controllable environment of the hardjsciences;

auctions were a convenient ehvironment in which to "demon-

strate the potentialities of‘experimental tebhniques in the

study of applied m,rketmtnganygfLSmith(1962)rmpT—442]———{hr/l

the other hqggimgggitheoretical literature was borp out of

an invéstigation not unrelated to thée present study: in his

T

seminal paper, Vickrey {(1961) sepéhjs task as finding a way

-

i



in which efficient allocatlons of goods could be achieved iﬁfm"'
the face of a mafket in which buyers were»few enough that
each had a non-trivial impect on the market, but nunenbus
enough that'corlusion was prohibitlvely expensivey As one

mechanism which could achleve such a result Vickrey

e

gpnoposed,uand then -analyzed, -a simple auction’procédurer“"”

Subsequent researchers have-sterted where Vickrey left off:

they have concentrated on aaglyzing the results, in terms of

prlce and allocation patterns, of various auction rulesl
Unlike Viekrey, however, they treat the type of auction es~
exogenons {or at best the result of choices made by |
monepolistic sellers) rather than derive it as an endogenous
-response to a giten environment’oﬁ problem

This surve24kagggnghl¥4ﬂixideﬁ4into4the4aboxegeetegepleel—————f——

of theoretical'and experimental. In the first part, the
theoretical literature, including some recent work on
optimal auction design, is traced fromeickrey'and then the
experimental litenature is exami%ed, primarily by way of the
research of Vernon Smith although mention is made of earlier

but more obscure work by Edward Chamberlin (1948).

i .
oo
L6 o -

The Theoretical Literature

A’common element within the theoretical auction liter-

ature 13 the use of the model(or derlvative therefrom) first

derived by Vickrey (1961). Most subsequent work is

e
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“presented. against the backgrouhdrofrthat model—ahdfforrthat"”

reason this Survey starts with an abbreviated exposition of

the basic Vickrey model. L. , =

The Vickrey Model

e

‘atign(v) of the item for sale from a "common" rectangular

distribution ranging over the (0,1) interval. In contrast,

lﬁene,are,N.piqgéfs,whg‘eachﬂdraw,theinwmanginalgvalu:WWMnww

btﬁ"ﬁ’?éﬁéirchers have bidders draw their evaluatlons from a
"private" distribhtion, that 'is, each bidderruses'an o
individual distribution from which the estimate of the value
of the item to be auctiongd,is drawn. In the éué;{on,

bidders make oral bids(b) ‘in an ascending manner until only

one bidder is léft. Corresponding to'a highest ‘expected

v;lué drﬁwn of (N-1)/N, the winning bid is the amount that

the bidder with the sécondsnighest valuatibnmis,prepaned~tow——
bid, pius epsilon, which can be_cogveniently7neglected. The
expécted price in éhis ascendiné, or English auction
therefore, is the second highest draw (bidder valuation)

from the rectangular distribution with N draws. This is: ¥

. _
(1) E(P) - Five-n16M 9% ay
. . Q0 _

a

which equals (N-1)/(N+1).

The variance of prices from this auction is calculated as:
1

(2) 02 | [v-(N-1)/(N+1) 12N (N-1) (VN

o . Sl AT

2y Ty ay
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which equals [2(N-1)1/[(N+2)(N+1)27,
If, on the other. hand, the auction were such that the

auctioneer started at the highest'maximum'price and called

but subsequently lower and lower prices-until some -bidder

accepted the optimum strategy can be derived on - the,

-

assumption that each-bidder- knows -that- all other -bidders-
N,
draw their valuations from the same distribution. When all

bidders;are »isk: neutral, a Nash equilibrium exists where -

*

»

”Vthe expected gain is maximized subject to the probability of

»

being the winning bidder.’ Thevsolution is to maximize:
., e b»—" - ° » ‘
- {
(3)  E(G);-(v, -bi)(rj f(v)dv) o .
A 0

The unique equilibrium is therefore for Jg;h bidder to bid

according to:

'b.

[(N-1)/N]v where b is the bid and v is the marginal

i!

valuation drawn from the rectangular distribution. The

1

problem now is reduced to finding the highest expected bid

rather than the highest expected second value as -in the case

of the ascending auction. The winning expected bid then,

is:

;
(WEC ) = [ (-t my v

dv
0 )

which is (N 1)/(N+1) and is equ1valent to the expected

winning bid, or second highest valuation, in the ascending

price auction.




~this-result, often—

This result of Vickrey,”that‘both ascending and- descend-
ing price auctions result in the same expected price or
seller revenue, at Ieast under the,assuﬁp;ipn of risk

neutral bidders, can be found replicated in almost every

auction paper written since. The common interpretation of

called—am equivalency theorem, is that,

at least for risk neutral biddersffphe prices determined in

an aucti.on are invariant to the auction rules chosen.

£y - © o s —
____MWith respect to the vyariance—of—Dprices—under—tite

descending or Dutch method, it is shown to be higher under

the Dutch method. The variance is:
: : )

(5)q2 - | (Cou=1y/81v-r(8-1)7(N+1)1)2ne¥ T ay
0 ' |

which equals [(N~1)21/[N(N+1)2(N+2)]L

[
1]

In the limit, the variance of prices under English rules

twice the variance under Dutch rules.
One other comparison'made*between'thé’EﬁgliSh'énaﬁﬁﬁtéh
auctions'cbncérns the variance of gains to buyers, gain

béing defined as fhe difference between the marginal valu-

ation and the bid:of the winning bidder. Vickrey concludes

o

that if risk aversion is introduced to evaluate tﬁé results

»

of-different auction systems, the Dutch system is preferable

"because the variance of gains is smaller than under EnglIish

ruies, Note however’thaq the bidding strategies remain

those of risk neutral bidders even though the evaluation is

based uponm risk aversion. = -~




Although the description of the model here is done only
for the ascending English auction and the deécénding Dutech
auction, Vickrey pointsrout that a sgbqhg-pfiééigéaled bid
auctionris equivalent to the Dutch auction, 1In thezsealedr
bid version, the individual making the highestkbid is the

By ) . . ] -
ﬁﬂWmﬁﬁ”rw,Wu4nnep~bu%r%hefprrcequfﬁffs*that*Uf”tﬁé“@econd highest

°

bidder.

An interesting feature of this second-price rule is that

; 3 -
bidders. No strategy 1is preferable to Fevelation of true

marginal valuation: that .is, if a bidder makes a bid below
his best estimate -of the marginal value, the probabiiity of

winning the auction falls but the4price to be paid does not

change-+since the price paid is 'determined by not the wihniné_

-~

bpidder but by the bidder Wwith the next lowest marginal

valuation. Likewise, if the bidder were to.make a bid in

fﬁexcess of his marginal value, then in the limit, losses will

"be expected.

Extension to sales where more than onesitem is for sale
; , ¥ ?

In cases where more than one item is to be sold, ‘Vickrey

extends the second-price auction to a next-to-last-price

-

auction where if j items are for sale, the j highest bidders

are awarded the items but at the price submitted by the j

s

plus first bidder. Beyond the full demanqrre(gg{;ng




eharacterlstics which ex1st for this method Vickrby points

out that informational requirements on the part of the

—bidders are reduced: “general market appraisal...[wtll be}

- entirely superfluous" (1961, p. 22). This point is of

inberest in at least tuo ways. First, it introduces the

r3

with different information requirements of bidders, either

by encouraging different inforpation production'or revel-

___ation. Second, it suggests arguments that Smith (1966,

1967, Friedman (1963) and others make concerning the

relative merits of[two different auction procedures for U.S.

Treasury Bills. i

Car
. r

— BPiscriminatory vs. Competitive Rule Auctions e

In auctions where ‘there is more than one item for_sale,

an 1ssue has arisen with respect to which type of auction

max1ﬁezes revenue forrthe seller. Two types of sealed bid
auctions are considered: the first price auction in which
thevhighestk j'.@b_idders are awarded the items at t,he' prices K
“they bid, and’the “seéiﬁd“ price ;uction in which all

winners pay the same price, thet of the j-plus-first bid.

;he former is conventionally termed "discriminatory®", and

. the latter "cempetitive".

Using a model very close to that of Vickrey, but with

the addition of risk aversion on the part of bidders, Smith




(1966, 1967) argues that it is unclear which type of auction-

will produce more revenue for the U:S. Treasury from sale of

its Bills. While it is clear that if bids are invariant with . -

respect to the type of auction that the discecriminatory

auction will produce higher revenues, Smith argues that risk

-~ —averston-witl-inducve bidders to shade their bids When they
are bidding under discriminatory rules. 1In this case it

becomes an empirical issue whether the discriminatory or

competitive auciion will yield higher revenues. Graphically,
the issue is demonstrated in figure 1: the "true"” demand
function is D and the observed demand function, ie thg,one
representing the shaded bids, is D'. If the area ABC is ::j

greater than the area CEF, the discriminatory auction rule

will produce mare revenue. The issue-is only one of

determining how much the demand function shifts inward under

diseriminatory rules. (Some of Smith's empirical results

are-considered in a following section.)

-




""‘Pfigur'e' 1 ' C T T o

Quantity of Bills

x

Arguing from a slightly different perspecé¢tive, Friedman
(1963} concludes thag Trfasuny costs would fall (seller
revenues Qouid rise} if a competitive auctionruefe used.
Friedman argues that discriminatory rules 1mp}y that only

very knowledgeable investors can get into the Treasury Bill

market since investors Wwho are buying bills for resale are

using a derived demand curve and this means that "a bidder
cannot afford to consult only his tastes; ...[hel] must also

try to guess what others will bid."™ {(p. 319) Friedman

.
o



continues tHeiargument,byﬁsugggsting that current speeial--—
ists are earning "a higher rent than they otherwise could"

{(p. 320). 'Thié higher.xeqt iﬁhicaﬁes to Friedman that" —~—;2— 
distribution costs to the Treasury are in excess of what

'
they would be under competitive auction rules where there

would be lower payments for the specialized services of __ _
Treasury ﬁill investors. While it is unclear why entry into

the Treasury Bill market does not eliminate these “higher"

rents,” two implications of the argument are of interest:

firsti“?riedman explicitly recognizes that the form of the
auction can have an impact on the information producing
activities of the agents in the market, or on the fimplicit

selection of bidders. Second, there is the implication that

observed prices wili reflect the information producing

activities of the agents. That is, he sayé that the

specialists are earning a rent due to.the fact that they are - .. -
informed and that their rent would be reduced if the rules

“ere such as to make the production of tﬁe speciali;ed

information less valuable. In such a case, the reduction of

reﬁt would be manifest in avldﬁ?r observed price for the

i
Treasury Bills. d

B There is another point mwade by Friedman which is of

Suggests that by limiting the market to specialists, the

discriminatory rules "tend{sj...to establish a stréng -« " -~ .




e m

incentive for collusion among bidders"™ (p. 319).6 In

Chapter 3, this capability of auctions, to reduce fraud on

the part. of specialist employees, is discussed in some

v

detail.?l

Another paper which analyzes the discriminatory versus

the competitive auétion_ingEitr(IQSQ). Holt uses a game

theoretic approach within the standard Vickrey model to

5
reproduce Vickrey's original results that expected prices

éfe'fﬁvgriaﬁt‘Wifhfr@Bﬁéﬁf”témfﬁéméﬁﬁTCé76fﬁﬁi§é?Tﬁ1ﬁatoryV
or compeﬁitive auction rules when risk neutrality is
assumed. When risk aversion on the part of bidders is
introduc;d, Holt reaches the conclusion that discriminatory

auctions produce higher revenues. The difference is
; - b

accountable by the amount of risk aversion assumed and in

this way is similar to the results of Smith (1966). Holt's

-
>

results are not surprising thn considered against the
earliér work of, among others, Vickrey and Smith, and are

indicative of a large body of the modern literature which

uses game theory to amalyze auctions., Most of this liter-

ature is directed toward ascertainihg the optimal bidding

strategy given variocus distributions of prior valuations,

&ﬁdfdegpees—o%ﬁP%sk%avepsieﬁ—eﬂ—%hevp&rtmeﬁubuyepsf———m—

s

,”_4L4ﬁinal4gxamp1a;QI4a4LgQenL4papéL4Hhich4Lnnsiﬂenﬂgihggggggggggggg,

difference between discriminatory and competitive auctions

is found in Riley and Samuelison (1981)., Their results are

=



generaliy equivaient to those of Vickrey, Smith and Holt:
under assumptions of risk neutrality, expected prices are

invariant with respect to the choice of either:*the discrim-
r e . . . . -

inatory or competitive auction but when risk aversion is

introduced; the expected price of the discriminatory auction

_is higher than that -of-the competitive—~version,

-
£

oA

Auctions with Bidders who have Asymmetric Information

stated that while the mathematics of a general éolution was
intractable, the result was easily seen by example. Using
an illustrative example, Vickrey attemptéd to show that if
bidders had asymmetrical information then while the éommon

or progressive auction was still pareto-optimal in allo-

6étion, the Dutch auction was not: with asymmetric inform-

ation, the item could go to a bidder other than the one for
whom gherobject ﬁad £he hiéSeétrv;lﬁe. From this example,
Vickrey goes on "[TJo extrapolate rather boldly, ...o0ne can
perhaps hazard the guess that wﬁere the bidders are fairly

homogeneous and sophisticated, the Dutch auction may produce

results that are reasonably close to the Pareto-optimal, but

where there is much variation in the stagg,of;information

... then the Dutch auction is likely to prove relatively

inefficient from the point of view of securing an optimum ,

allocation."{1961, pp.13-20) .



(aﬁdréuaréhtéedyhinformatiOn than would an English auction.

The present study takes a perspective almost directly
opposite to that of Viékrey: while Vickrey suggests that the
Dutch aucpion i; not appropriate in circumstances where
information is very_disparar , this thgsis suggests the

contrary - the Dutech auction. a device which tolerates

very well informational differences. By rewarding those - -
bidders who reveal better information to other agents in‘the

market, -the Dutch auction encourages the revelation of more

Indeed, part of the value of the information arises from the
fact that less well informed agents as well as better
informed agents at the“auction can use information which is
reyealed..ln this setting, bofh informed and uninformed

agents coexist. This theme is developed more fully in

bidder maximizes expected profit by making bids which reveal =~~~

Chapter 3.

In a series of papers (1967, 1975, and 1977), Robert
Wilson Jiscusses the use of different'auction mechanisms in
the context of asymmetrical information held by bidders. In
the 1967 paper, Wilson describes, within the conteit of a -

Vickrey type sealed bid auciion, the situation where one

bidder has an exact estimate of the value of the item for

sale and the other bidder knows only the distribution from

whiich that value is drawn. He shows that the less informed !

bidder will choose a randomized strategy while the informed




his exact estimate. The results of Hilson's,énalysis
indicate that the better informed bidder will be ‘the winner

less often but that when he wins, he reapg-a véry large

"profit", which is observed as a low price.

Although Wilson does not provide any analysis beyond tﬁe

-derivation of the equilibrium strategies of the two bidders,

.the model can be interpreted to make predictions which are

similar to the present study: when less informed bidders win

sale, the observed price will (in an expected sense) fall.
This*is due to the fact that the less informed bidder always
is observed to bid a price higher than the (unobserved) bid"
of the informed bidder, i.e., the informed biddér never

allows an uninformed bidder to make a bid below his own.

= .
When the uninformed bidder observes a bid by the informed

bidder, that bid fully reveals ;herexact”egpimape,offthe”

item's value and competition drives subsequent prices upward

to the zero rent level, but upward from the average price of

"less well informed bidders.

In twWwo other papers (1975 and 1977) Wilspn4considers the
case where bidders can get information from samples. In

this situation and where information is notcostly, he shows

°

that the informed bidder will always drive the uninformed
oo T e R
bidder either out of the . auction or into producing sample

information of equal quality. A4lso in the 1977,D§E§f,<



Wilson shows that the estimates of various bidders are
consistent,mi.e., in large samples, there is no bias in the
observed prices. This result is in contrast to the propos-

ition known as the "winner's curse",

wfiheﬁwinneplsfcupsewwffg_ffgﬂfmgﬁﬁdm;ﬁﬂﬁﬁmﬂw7wmmf7 e - —
The winner's curse is the proposition that the winner

always pays too much. Within the format of these kinds of

auctions, bidders draw separately unbiased estimates of the
value of the item for sale. Since‘the highest of the

unbiased bids is chosen, the observed price is always biased

upward- the winner's bid is always in excess of the item's

value - the winner loses. This "phenomenon" (Engelbrecht-

Wiggans, p. 133) was first analyzed by Capen, Clapp, and

Campbell (1971) and has also been noted by Belovicz (1979) -
and Smith (1980). Smith uses an apparently' different
model; one in which éven iﬁdiﬁihﬁal Bidsraré Biééed; 7
"Clearly these/subjects are bidding in excess of their
marginal valuation for the item to be very sure of having -
their bid or bids accepted." (1980, p. 366). Milgrom and

Weber(1982) state that»the,winner's curse 1is responsible for

the observation that oil companies who bid for leases in _the

1960's and 1970's had very low profits.8

An interesting way of dealing with informational

asymmetries can be found in Milgrom and Weber (1982) where

b

¥



they introduce what they call "affiliated" random variables.
In rough terms, affiliated variables are those variables
which carry information from one agent 'in an auction to

another. For exémple, a bid is an affiliated variable if

. its disclosure affects the valuation that other agents put

HQQ,tDQ;iigm,iQngngl;WHiLh,thewcgncepxMofwaﬁtiLiaLedf -

variables, Milgrom and Weber produce some models in which it
benefits sellers to provide information or guarantees about

the item for sale. The benefit is through the reduction of

(redundant) reséarch required by individuals in the auction.
Other results from this paper are discﬁssed under the
heading "reserve price and entrance fee auctions®.

Related to the issue of auctions with asymmetrically

informed bidders is the issue of information production

within the auction. While most of the Iiterature assumes

some stock of information which is fixed for the duration of

the auction, é fewrrecént artiélesihave éé:iéégéTginﬁédwgéﬁ
the possibility that auctions might affect the production of
information by the choice of rules used. Riley and
Samuelson (1981) for example, point oui that second price
auctions have an advantagé in that specialized knowledge

about the market becomes redundant; that is, the Dutch

‘auction "economizes on the information each buyer requires

to bid optimally"™ (p. 389). Another point raised in the

same paper is a speculation that sellers might.profitably



~fixed -is— Go}dberg

produce info}maﬁién ér enéourage ppoiing of information-b&!r,
bidders. The possibility that the auction‘ruies mighﬁ be
designeq for just this task is not explored howgver.

Another paper which‘hihts at the possible inappropriate- -

ness of using models in which the stock of information is

n“a"paper concerned primarin e

w1th the issues of pre- éontract information and bidding

strategy,'Goldberg chastizes economists for their neglect

with respect to analyzing institutions without any theopy———

for their existence. He says:

Y

"Economists have implicitly assumed that the
bidding competition can be judged in one dimension
- price - and that the specifications are : -
determined exogenously; the- bidding mechanism I
.merely entails incidental transactions of no great '
cost or analytical import.... Rather we should

gnored Rather, to extrapolate from Goﬁdberg, we should

anticipate bidding mechanisms designed to convey
and protect information for formulating
specifications and evaluating potential suppliers.
The bidding process is not only apt to be costly ~~
but it will also have significant impact on the
nature of ‘the output itself." (p. 259)

>

This view is consistent with the contention of this

paper that the contemporary research strategy is

inappropriate to the questions being asked: the,bidding

mechanisms entail enough of import that they cannot be

expect institutions to emerge for the protection and

conveyance of information where that information is

R S



sufficiently valuable.This theme is expanded upon in Chapter

3.

Reserve-Price and Entrance-Fee Auctions

Several papers have introduced'questions related to the

circumstances. in -which it might bewprofitable~for'auétions““?ww"~WM“

: \
to use reserve prices or entrance fees. Using a framework

in which he considers the possibility that the stock of

information brought to the auction might be affected by the

rules, Johnson (1979) derives an optimal entrance fee which
sorts potential bidders in such a wayAthat expenditure on -
what could be called redundant information is reduced. The

entrance fee serves to notify bidders that only those with

expéctations of bidding above some level should attend. In
this way,rbidde}s who have, for example, low valuations of
the item for auction will make fewer{resourcejexpenditureS'
6n, for example, réfinihg their estimates.By reducing such
expendithrés, the rules of the auction provide benefits te
both buyers and sellers.

~-1In a similar way, Milgrom and Weper introduce reserve

prices to act as a filter between bidders with "appropriate”

and "too low" valuations of the item for sale..  Again, by

reducing the expenditures by individuals who would otherwise

produce or brihg to the aidetion redundant information,

reserve prices are beneficial to both buyers and sellers.

.



Optimal Auction Design
- = - < N -
Some recent literature has explicitly considered the

question of the appropriatehess of type of auction, the most

oo~ .o-.notable -examples being Myerson(1981), - Harzéi—&——arnd —

>Réviv(1982), Milgrom and Weber, and Riley and Samuelson.

While some aspects of these papers have bgpn diébuéseﬁ,
R P —

their attempts to explain the use of different auction H“vv

procedures haQe not.

The prime déterminant of the type of auction in’ these
and other papers which explicitly ask the questions of this
thesis is revenue hax;mization on the part of the seller.

Riley and Samuelson._ for example, start by stating that the

k-3

choice-of seller rests with monopolistic sellers and then

motivate their research by asking "what form does the

- — >

competition among the few buyers take...?...[and] by what
means can the seller best exploit his monopoly positionz"
(p.381).

Because of the reliance on monopoly settings, these

- ~

papers are not directly relevant to the questions asked in

- this thesis. The determination of the appropriate market

mechanism in this thesis is conducted within an environment

in which alternative mechanisms are available.

-



Summary of Theoretical Litefagure ; ' o T
A strong coﬁmonality exists in almost all of the theor-

etical auction literature. This commonality is found in

both the assumptions which form the framework of the

analysis, ;nd in the results of that analysis., With respect

to a§5umptions}“ré§éarchérs*have;"b!‘and‘largé,"stértéd'by””"“”“
- X,
stating that the form of auction is exogenous, Only hints

can be found that suggest that the form of the auction might

be determinedvendoéenously by any market characteristic

(except monopo}y bower on the part'of sellers). Also, the
auction is generaIly described with order statistics; for
example, the equivalence result between English and Dutch

auctions which nearly every author reproduces can be

. characterized by deriving the expected second highest valu-
ation from some distribution: in the English auction,

‘bidders need only bid epsilon above the next lowest bid, and
in a Dutch auction, the wealth maximizing strategy is to bid

the valuation of the next lowest value bidder. In this way,

the auciion is analyzed as a lottery rather than a mechanism

designed to serve particular needs.

The commonaliiy of current research extends beyond the

basic models to the résults generated: Vickrey's original

conclusions about the equivalence of expected prices. in

different auction settings remains nearly untouched. ¥When

risk aversion is introduced, the issue only ‘changes insofar



-

as it'beedmesfan'empfriea} qﬁéstio;z Even'theftntrodUt&gxnr*ﬂ”fﬁ‘**mi

-

of such issues as reserve prices and entrance fees has not

altered the basic'thrust'ofmthe*or1ginalfgickreywwﬁrk“whfcﬁgi*””
- - Gl : -~ S .

. i -

analyzes the i&pact of exégenously determined allocatipn

mechanisms although hints exist of the possibility that the - =~

faorm.of the . auction might be.better analyzed-as endogenous——
rather than exogenous. However, even those papers which

attempt some analysis of optimal auction design have been

unsucessful in producing any refutable propositions about

-

the use of different auctions.

3
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The Exgeriméntal Literature

The first example of laboratory-type experiments in the

context of markets and bidding that I have found is in

Edward Chamberlin [1948]. Chamberlin gave his subjects

-

to find trading partners at whatever price they could. The

trading was executed on a simultaneous bilateral basis; that

rﬁafgiﬂal~COSL~3n4uﬁafaiﬂal-valueu“tickets“fand directed“thém”“;“““‘

is, each agent attempted to find a cbmﬁatiﬁle trader but did
not énhounce his bid or offer to more than one other agent
at a time. Chamberlin concluded that "no tendency for
prices to move_toward équilibrium during the course of\the

market or for the last price to be closer to equilibrium

“than earlier ones is discernible in the data of our experi-

ment.® (p. 101}.

- -Almost fifteen rears;later;”Vernon Smith {(1962)
published“*what was to be the first of an impressive body of
work on experimental market analysis."Smith's study
differgd from that of Chamberlin ;n tﬁo fﬁndéméntal ways:
first, Smith analyzed trading over Several successive

trading periods rather than during a single period, and

second, Smith's subiects engaged in multilateral trading by

announcing bids and offers publicly. Likewise, Smith's

conclusions were much different: T"even where numbers are

f‘smai}*,~tha?€”are*strnngwcencencies for supply and demand




equilibrium to be attained.™ (p. 134) Smith criticized

a P
Chamberlin's design of the experimental market by saying

that there was no presumption that a market clearing price
would emerge from a series of unconnected prades'in which

participants were prevented from learning about the market.

Smith attributed the difference -in results to the Tearning .. ... .

which‘he allowed for in his experiment. He considered the

-learning a necessary condition for_ an equilibrium price to

“"be generated in a neo-classical model. =

Within the 1962 paper, Smith conducted tests of two

competing theories of the tatonnement’précess. Against the

Walrasian hypothesis that price adjustment was a function of

the excess demand at a given price, Smith tested what he
.- : PR

called the 'excess rent' hypqthesis. Under the excess rent

hypothesis, price adjustment would bg a function of phe

diffference in rgnts availabke,to,puxers and,sgilersfatwany,w S
given price. For‘exampiej if buyers} and sellers' demand |

and supplyAséhedules implied larée differencés in rent at

some brice, then adjustment would be faster than if'b;yers

and sellers had identical péﬁé%tial rents available. Ageﬁts

with more rent available were, under this hypothesis, more

wiltling—to—adjust their bid/offer. Smith concluded that the

excess rent hypothesis was more satisfaectory than the

- :
Walrasianshypothesis and suggested that "a competitive

market for a single commodity can be interpreted as seeking —



to minimize total rent.”"™ (p. 134)
'in a further study [19643, Smith introduced the possi-
bility that buyers were also allowed to make bids and that 4

both buyers and sellers could make bids. ,Smith hypothesized-

that the market organization, i.e., the rules concerning who

equilibrium prices were established. The evidence from this

series of experiments suggested that at any given market

i »
to make offers, next highest when both buyers and sellers

were permitted“to make offers, and lowest when only sellers

made o¢offers.
Further studies by Smith (e.g., 1965, 1967, 1976a,

1976b, 1980, 1982) and with Miller and Plott (1979) and

Williams (1981), maintain similar frameworks and add

consideratidons such as the existence of minimum prices,

v

secret bidding, first- versus second-price mechanisms, and

quantity restrictions. One important aspect of these

a

studies from the point of view of the current research is
»

the testing of some of the theoreticai Bypotheses put forth

e i

by Vickrey [1961]. Vickrey suggested some equivalence

‘theorems which related English, Dutch, first- and -

~

-

second-price sealed bid auctions and much of Smith's

epxerimental work is devoted to testing these hypotheses.
-

In his 1967 study, Smith attempts to replicate the U.S.
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Treasury Bill auction and experiments with the use’of first-
and second-price rules. The tests were to some extent also E
designed to examine the claims of Friedman (1962, 1963) and e

others relating to whether the Treasury would receive mo}e

revenue by instituting a procedure wWhereby the highest

—~ " " bidders received the Treasury Bills at the price bid by. the

lowest-price bidder. In terms of revenue generation, in

Smith's experiments, the lowest-price rules provide less

e ?eﬂiﬂ%&e‘ﬁﬁi&ﬂiﬁb“i@fﬂ?&fiﬂﬂ%bﬁﬂ*AoffiiiﬂﬁkzaiﬂifFﬁﬂiﬂ}ﬁﬂikrfhhid}fiikfAﬂWWAh””,W,W,Aﬁmg;

when the total demand for Bills, regardless of price, is
much greater than the supply. When the excess demand so k;&
defined is small; .the two sets of rules are equivalent in

& -
terms of revenue generation. Other conclusions of the study

suggest>that the variance 0f bids is higher when lowest- =

price rules are used than when the winning bidders pay their

bid price. -

In more recent»papers Smith has produced experimental
results on the. effects of inf;rmatibn:digclosure in
auctions, and on the effect of price limitations. In his

»ﬁ? 1980 study, for\example, evidénce is provided to suggest

that markets in which the complete demand and supply

schedules are,Knéyn converge to an equilibrium less quickly

than markets in which bidders know only their own schedules.

>

This result may be due, according to Smith, to the excess

rent hypothesis.



Jbtzarrewresult“Tsmﬁue’tourtsk"aversrdnioﬁ”thé”pért“bfﬁfﬁe”

The winner's curse "phenomenon" has also beenrpesped

empirically by Smith (1967) and Belovicz (1979). Smith
states that in competitive auctions, bidders "sometimes bid

in excess of their marginal valuations" (p. 366). Belovicz

confirms this result and both authors suggest that this

bidders. It is unclear however, why risk would mean bidders

-

prefer negative to zé;o profits.

;—V%H&&?ai%&h&-hf—%ﬁ%rﬂmak -papers-—dealing with——————

auétioné of multiple units, Fred Williams (1972) extends

~some of Smith's (e.g., 1964) ear1y>work by changing the

units for sale from one to some multiple value. In this
work, Williams reports that the convergence to enpuilibrium

pfices in the multiple unit case is the opposite of that

produced by Smith; Williams found that when "price

leadership”" was exhibited by sellers, prices converged to a

value above the theoretical valﬁe and if by buyers to a
value below the theoretical levél.

A significant amornt of experimental work has not been
included in this survey. The bulk of that work is ] .
consistent with the work reported here insofar as the

framework is the same and none of the results

analwtical rko

report any significant departure from those reported above.

Some of the representative papers include: Miller, Plott,=

and Smith (1977}, Fiorina and Plottr(1978)17Plottrand Smith



~ Summary

(1978), Isaac and Plott (1981), Plott and Wilde (1982),
Arlington Williams €1979 and 1980), Smith and Arlington
Williams (1981), Smith, A. Williams, Bratton and Vannoni

(1982), and Coppinger, Smith and Titus (1980).

A
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The economic literature on auctions is diVidéd'into two

-broad categories: theoretical and experimental.  The

~consistent approach in both categories is that of analyzing

outputs and prices within.the framewgrk of exogénously
determin;d market institutions. While recen£ articlesr
consider the more fundamental questions coqcerning why
specific institutional forms are chosen,'much work 1is needéd

toward a more general theofy of auctions, specifically a

theory which derives the form of mdrket institutions as an

endogenous response to economic factors.




(2) This is very.similar -to an approach suggested by Hurwicz

+ -
o _ //»4/7 .
NOTES TO CHAPTER 2
(1) For example, Stark and Rothkopf 1ist nearly five hundred -
papers in their 1979 bibliography and a survey by "
Engelbrech-Wiggans in 1980 lists over a hundred “-

articles, many of which are not included in the
Stark and Rothkopf work. :

(1959). "...[Tlhese findings suggest the
possibility of a more systematic study of resource
allocation mechanisms., In such a study, unlike the
more traditional approach, the mechanism becomes the

____ unknown of the preoblem, rather than—a—datum ™ (p.— -~ — -
28)

(3) These questions are asked explicitly in the first
paragraph of a recent article by Harris and Raviv
(1980).

(4) See the appendix to Vickrey (1961) for a complete
exposition of the model. o .

(5) Friedman's expression "higher rent" may be net income,

or profit in the sense that Fish s " isk ——

attaches to any...form[s] of capital...the man in
the street calls net income profits.”™ Fisher

(1930), p. 33. -

{(6) This phrase is originally from Friedman's statement to
Joint Economic Committee and is quoted in Friedman
(1963).

(7) See also reference 14 in Chapter 1 on the use of
auctions by the Dutch East India Company.

(8) Milgrom and Weber (1982), p. 1094,




CHAPTER 3
AN ALTERNATIVE STRATEGY
In the last chapter, the literature survey described the
basic strategy which'generally has been followed in the

»
investigation into auctions. To reiteratg, pric¢§vggq

.outputs are-analyzed under the assumption that the specific
L4

allocative meqhanism, i.e., the auction, has been determined

.

exogenously.
In this chapter, 1 demonstrate that except in very

unusual circumstances, theorems generated with models of

exogenously —determined auctions are unlikely to be
.meaningful., Although the criticism to be made is ve%y

general, I choose as an example of érmeaﬁihgiééé theorem the
.equivalence of auctions theorem. This theorem, which is
ubiquitous in the literature, states thap expected priceé in
Dutch and English auctions will be equivalenﬁ when bidders’
st?ategies and risk'attitudes‘are of an appropriate form.

The criticism is restated in more general form as an

inappropriate use of partial or "too partial" analysis for

the questionérét héﬁ&. An alternative to the exogenously

determined auction strategy is outlined in this chapter and

expanded into a theorj of Dutch auctions in the next



chapter.
In "Microeconomic Systems as an Experimental Science" - -
(1982), Vernon Smith describes the "methodology and function .

of experiments in microeconomics™" (p.923). The system

described by Smith produces results whlch are claimed to be

"transferable to field environments" (p 937) when ‘what Smith“';‘"(

calls parallelism holds. Parallelism is defined as;

"PropositiOns about the behaviour of individuals and the_

performance of instltutlons that have been tested in the

laboratory microeconomies epply also to nonlebonatory

£l

microeconomies where similar ceteris paribus conditions
hold." (9-936)1 He goes on to say "the appropriate way to

falsify parallelism with respect to some aspect of behaviour

is to show that some replicable property of a theory or

different types of auctions in terms of price generation

-ete. must be meganingless. If on the other hand; the

~-institution in a leyg?atory microeconomy is falsified with

field data.” (p.937) - - . .
I focus on a necessary but unstated assumption in

Spith“s system for that system to be "parallel"™. I show that

if one follows Alchian's survivor principle, and accepts

Smith's own requirement that parallelism hold, then the

=,

current laboratory and theoretical attempts to compare

survivor principle argument is not accepted, it becomes

A
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evidencekfrom "the field" which suggests that parallelism
should be rejected in experiments comparing prices and !b
allocations of‘different, exogenously determined

institutions.

The Experimental MicroeconomiC'System:

. Smith def1nes a microeconomic system Wwith the following

characteristics. an environment consists of K+1=commodities «

and N agents, each characterized by e1 where e is .a vector
of utility functfon(ui), knowLedge(Ti), and endowment(wi).

"The institution which operates in the environment has a

-
-

"language" M=(M1:..MN) consisting of messages m=(m1...mN)

where messages'might be bids or offers, etc.. There exists

an—aléeeatﬁn%ew%m%—rrNW)%fch—st&teWHnad——
allocation as a function of the message sent. In addition,
cost imputation rules (el) Ilink messages and payments, and - -
adjustment process rules>(gi) determine the conditfons undér
which mgssages are eXchanged ' These characteristics together
.*> define each agent's property rights to communicatron and
exchanse~(Ii), where 11=(Mt, nt(m),et(m),gt(ty, e, 1) 1

"specifies the message that (each agent) has the right to

send; the starting, transition, and stopping rules which -

govern these communicatlon rights; and finally the right to
-

claim commodities or payments in accordance with the outcome

‘rules that apply to messages. A gnicroeconomic institution is



defined by the collection of all these individual property
right characteristics I=(I1_"1N)_n (p.925)

Smith goes on to provide an examplé'ofvaﬁ experiment in

‘which two diffgrent auction procedures are compared. The

results of this experiment are summarized by the Nash.

Equiliﬁfium bids bigenerated by,theae-tdb.difﬂenent auctions - .- .. ...

(Vi is the marginal valuatiop of the ith bidder and r; is a

" measure of risk aversion):

.bi =((N-1)Vi)/(N-1+ri) where auction rule j=1
is used and ' '

b; = V; where auction rule j=2 is used.

' ir i
Generally, b, = g [e.II]f

From the above, it is obvious that where bidders are
risk neutral (r=0), the two auctions generate identical - - TR
b%gs, which is an example of the simple Vickrey result which

I call-here the "equivalence of auctions theorem",.

-

Rejection of Parallelism by the Survivorship Principle.

To consider whether the experiment above (which in terms

of methodology is the arch-typical auction experiment)

-eonforms with "parallelism", I focus onm the bid definittion, —

b; =~g'[e’|I]. The bid is a function of all those

characteristies which define el, including T!, the agent's
)

7
/



knowledge endowment at_the start of tﬁe auction. In some-

models, the knowledge may change during the course of the

auction but this alteration does not affect the qritiéism.—‘

In virtually.all formal auction models, the kngwledge o -

\)

endowment is fixed when the auction begins, independent of

..the type of auction. Agents arrive in this experiment .. ._. . ...

without knowing whether a type 1 or type 2 auction is being

held on that day. S ‘ -

arrive without

.~ Keeping in mind the fact that agents arrive wi
knowing which type of rule they will face, consider the

folldﬁing "experiment“. A piege of currency is to be

‘auctioned by two sets of rules, oral Dutch and obal English.

~

The exact dehom;nation of the currency is nbt known but the

x

distribution from which thé denomination is drawn is known

by all agents; for concreteness, say the note has an equal

- probability of being-a ten, a twenty, or a fifty dollar ——— —

bill. Further, -suppose that information ¢on the exact

"denomination of the bill is obtainable at some cost, say one

dollar., In this eiperiment, the identity of any bidder
purchasing that information is known by all other bidders. ~

Consider that the seller announces that the auction Will

be by English rules and oral ascendimg bids will be accepted
untit nmo further bids are forthecoming. In this setting, mo
agent will purchase the information. Any bid by a fully

informed agent wilil reveal information aﬂ&~%hiswia£efma£4{H;—Aw ——-



‘note must be at ledst a twenty; any bid above nineﬁeen,

can be costlessly appropriated (stolen) by oLher(biddens. e

For example, a bid above nine dollars will reveal that the

_reveals that the note must be a fifty. Any agéht who

. . ]
purchases information will be assured to lose money - his

~costs in this. auction are necessarily higher by

his better information.

, »
Now, consider the same experiment with one change- the

the cost of

auction rule will be Dutch. The seller calls out offers in a

descending manner from an initial price of fifty dollars

”until someone bids. As soon as any bidder acknowledges

acceptange, the auétion is over énd the currency is traded
. ! 3
at the bid price. At the instant that any information is

revealed, the biddertﬂu)révealed'the information can

appropriate the gains from the acquisitin of that

to spend .scarce resources on the acquisition of information.

This "cartoon" experiment demonstrates that the
different auction rules can encourage differential
acquisition of information prior to the commencement of the

auction. Where information is valuable,\the English audtion

~information. In this setting, agents will have an incentive

éesepibeéwhePe—w&i&—eﬁcﬁurage—}esSMacquTsfthngthan*w111 the

ot

o

Dutch auction where the rule provides a property right

thé gains from information acquisition.? (Other mechanisms

may bhe available to encourage information in the English




auction; for example, rescurces could be'eXﬁeﬂdéd'tGgédﬁEéaI’”’*"
the igentity of the informed bidder.) Indeed, the ability er
individuals to conceal 1;formation Wwill determiné in part
whetter an Enngsh orVDutch auction is more approgriate. In

general, to paraphrase Goldberg (1977),  we should expect to

. observe-that where-information is -valuable, INStitutioms -

s
will akise to convey and protect that information.3

While it is not possible to say, a priori, which

institution would be observed in the example here, it is
paésible to list some of the Important determinants. In some
markets, it is observed that sellers“provide guarantees
while in others, a strict caveat emptor rule applies. One

reason why this might be so is that where the appropriate

dimensions of a good are éelatiiely costly to measure,

guarantees by the seller may be able to replace the
replication of searching and measuring dome by individual —  ~
consumers. The increased net gain from trade which results 5’
from the reduction of measurement costs 1mblie; the survival

of that institution. Where the appropriate'vaiuatidns of the

good cannot be cheaply determined by the,sé&lér, it is 4

- -

likely that buyers wWwill engage in more "redundant" search

and the value of guarantees will be lower. -

—

The bid function used in current research then, is

mis-specified: in Smith's notation, bi should be not a

i

tut 3 function ol e; where the subscript

functionm of e



rafers to the auction rule*being used. Where this is not

L3

done, the results of the experiment will be meaningless: one

~

og the hypothesized institutions will in general be superior
Ity - / .

b

to the other in terms of the égziration of gains from trade

not be observed because it could not survive. Indeed, it is

possible that neither of the hypothesized institutions could

____and this -requires-that at least one of -the— ifnsftf'rttrt*'ronﬁ*w*i*lﬁl T

*

-

_exist and if this is so, the experiment will produce

results on two institutions which could ﬁevei be observed.

r

To the extent that different institutions have
_different capabilities with respect to the promotion and
protection of the aéquisition of valuable information;

experiments which ignore this will be experiments on

institht?ong which could not exist.

In some models {e.g. Milgrom and Weber), information

sets do change during the period of the model but this is
not sufficient to avoid the problem of observing
ihstitutions which do not and cannot exist. Even in a

framework where bids convey information, imposition of

different trading rules which-differentially protect

information implies that one of the institutions would be

less capable of producing gains from trade than the other

and perhaps some third, Enconsidered institutional

aryangement would be superior to both.



Evidence "from the field" to reject Parallelism.

- In Chapter I, a group of auctions were described.
Flower auctions in the Netherlands, in Toronto, Vancouver
and San Diego were described as being held under Dutch

rules. No flower auétions, to my kndﬁledge,arehelduﬁ&er

Cad

English rules.”  STave auctiofis, which have béen operating

for at least 30-centuries, have been held under English

rules. I have .found no account of any slave auction which-

—— o ——— = ————— e =

6perated under Dutch rules nor any flower épction which .
operates QQJePiEnglish rules. The consistency of rules
undér which these and many other. auctions have operated
sdggests that laboratory and field behaviour are indeed

different.

44444444;44Lnegequi¥aieney—e£—aae%ien—Pesu%%s—whieh—is—&b%q&%%e&s———————————

—

in contemporary research has a very strong implication (at -

~least in the risk neutral case): participants in auctions

“should be indifferent betwWween rules chosen. The strong -

consistency of rules for many items commonly auctioned casts
severe doubt on }hiswprediction.
In response to the above contention that field and

laboratory experiments yield different results we could

refer to several’ca?eats offered in the literature. The

prime ones concern distinctions between risk neutral and

risk averse agents, and between agents who draw their

T o

valuations from common and private distributions.
wd



Manj researchers have concludedrthat where bidders are

risk averse, monopoly sellers will prefer a Dutch auction.
Howeve}, at'least in the case of the flower auction examined
s

here, the required monopoly power on the part of sellers

than half of the flowers sold in ..

__cannot be maintained - 1les:

the Vancouver market are auctioned and hundreds of buyers

and sellers operate without legislative constraint on agents

or methods.

- — — e = - E ©
+

With respect to the requirement that buyers be risk
averse, it is difficult to believe that flower buyeré in
VanCOuver,‘who typically‘purchgse flowérs in lots worth less
than $50 each could manifest more risk aversion than slave

buyer§ who, 'in the 1830's paid up to today's equivalent of"

perhapﬁ—aJﬁua%terrvf"a‘miiitbﬂ*ﬁb1;ars for an‘qulvfaual

'slave. b o - , 7‘ y;j7f - - i, R

Sufficiently General Analysis.

One way of avoidfng the problem of investigating
phenomena which-do not exist is to produce a theory of
institutional formation prior to examining any given

-

institution, that is, to endogenize the choice of economic

organization. ' .

I contend that current auction research is not

sufficiently general, i.e., it includes no theory of

institution formation. Admittedly, there is a sense in which

*



.this criticism ii a facile criticism, one which must

kK

necessariit:?pply to all scientifiﬁ research because no
model can ever be peffedtly general. In response to this
observation, it should be stated that perfect generality is

not proposed, only sufficient generality, where sufficiency

is defined in simple, operational terms: an analysis is: . _.. . .
sufficiently general When it is capable of explaining the

phenomenon under investigation, i.e., when it is capable of

‘producing refutable predictions, but is not refuted. To this

end, the approach proposed here contains two elements:
first, an existing institutional arrangement is examined
Wwithin a theory which predicts such an arrangement, and

second refutable propositions are derived and teéted. More

.generalrvalidity of the theory, that is, the ability of the

theory,tb explaip more general phenomena that the examined
institution is considered by extending the.refutable
propositions to other similar institutions and to other
alternative institutions. = =~ (

The two fundamental questions which have prompted recent
research intorauctions are: why db we- observe auctions agr |

all, and what determines the observed form of auction? -

13

While these questions have been implicitly consideqed by

- ﬁ_e_a_r_l_y_a_l_l‘ - 1 s . i i ' - LY
Milgrom and Weber (1982) and Harris and Raviv (1981)],

nowhere do refutable propositions emerge whiech ecould be - -

~
. - -
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considered as explanations of the observed phenomena.

Without a theory which explains. why auctions are used in

lieu of other allocative mechansims, for example, firms,‘ -

assertions about price and allocative outputs are

i

non-testable. Without a Qheory‘wgfggmggglq;nsAghy one type

of auction ‘is used in lieu of another, predictions that

English auctions raise more reveﬁme than Dutch auctions are

e

esearch strategies have failed to

meaningless. Current r
produce éxPléﬁatipﬁs for the phenomena suppoéedly under
investigation, in ?aﬁi\fecause the §tratégy has not been
sufficiently genersal.

Sufficiently general models are defined here as being

models which produce refutable, but not refuted hypotheses

tion.— Partial

about the phel

equilibrium models are sufficiently general to the extent

that they explain (predict) the observation of interest. In

-4 4 }
the case of the auction literature, there are no

explanations capable of refutation except those which are
testable solely in laboratory settings.

lOne example {(of literall? hundreds) of the

non-refutaﬂ?liti!of propositions is found in a recent paper
by Harris and Raviv (1981). 1In discussing the differences

beigéén'diéé;imihating and competitive auctitqns, they state,



‘"The main result implied by our model is that the
sellers' expected revenue under the competitive
auction is the same as under the discriminating
auction when the bidders are risk neutral and
strictly smaller under the competitive auction-
when bidders are risk averse". (p. 1488).

In their model, N bidders compete for Q items. Under

_competitive rules, the Q highest bidders receive the items

for the price of the highest reJected b1d (the N Q order

statistic). Maximizing _ strategy of both risk neutral. and

risk averse bidders is to bid their marginal valuation, and
this produces the expected sellefa?gﬁénue of the integpal of
the marginal valuations times the p.d.f.'s of those -
valuations over all bidders.

In the case of the‘discriminating auction, bidders pay

" the value of the Submitted bid. By increasing (decreasing)

the bld,'the probability of winning the auction rises
(falls) but the difference between marginal value and cost
decreases (1ncreases). In the competitive auction héwever,
increasiné the bid does not affect the difference between
marginal value and cost even though it changes the
probability of winning the auction. This is beéause the
price is determined not by any winhing bidder but rather by

IS

the bldder w1th the valuation below that of the lowest

r

valued winner. In the case of Q items, the valuation of the

Q plus first highest value biddér>determines the price for

the fiﬁst Q bidders. Because of this difference, observed



bids in a disériminating'auction'will,be below those in -
competitive auctions. When bidders are risk averse, Harris
. and Raviv show that seller revenue is less under competitive

than discriminatory rules. The question remains; is this

result refutable? - 7 e

Harris and Raviv"™s reésult is dependent upon, among

others, the assumptions that the valuatioﬁ distributions

from which bidders draw their marginal valuations, are the

same uﬁder both sets of rules. 1If this is not so, as .in the
case where the vgluation schedule is affected through
differential‘aCQUisitioﬁ of information, then the calcﬁlated
expected sel;er revenues cannot meaningfully be compared.ﬁ
Two unobsérvables, the distributibns from which buyers
7)_pl£unelf%&ai—¥a%&a%wm—%ﬁd—m—dmﬁ—‘df—ﬁs K

aversion, are both required to make the proposition testable

(in other than laboratory settings).
In another recent paper, Milgrom and Weber (1982) state

that they provide testable predictions:

s

- ) "Despite its generality, the model yields
' several testable predictions. First, the Dutch
and first price auctions are strategically
- equivalent... ...-—Second;—when bidders—are
> uncertain about their value estimates, the English
~and second price auctions are not equivalent+ —the ———
English auction generally‘leads to larger expected
.prices... . A third prediction of the model is
that when bidders' value estimates -are
statistically dependent, the second-price auction R
generates a higher average price than does the
first-price auction”. {(p. 1095)




If the authors mean by testable that laboratory

experiments could be used then indeed their predictions are

testable, since risk aversion, certainty about estimates and

that setting. ;Beyond—the.laporatory,-however;'it”iS"unclear““

how one might attempt to test their predictions.

'The Alternative Strategy , ' : .

Having argued that current research into auction.
phenomena suffers from an important weakness, i.e., it does

not explain why specific institutionél arrangements exist,

-

*

an alternative approach is offered.

The approach contains two basic elements: first, a

gspecific auction mechanism is viewed. as one alternative of *
x o0

many which could have been chosen, including non auction

mechanisms such as the integrated firm. The second element

"is that the research must be directed toward producing

refutable propositions which are capable of explaining the g’

Y

phenomena under investigation.

In the next chapter, one example of such an approach is

which use information. The relative capabilities of firms
and auctions and various auction forms to encourage the

appropriate amount bf infcrmation-écquisition and revelation



are hypothesized to berimpohtantrdeterminants of the

of organizational form. -




—
NOTES TO CHAPTER 3 _

-

1) More precisely, "We apply the term 'barallelism' to the
proposition suggested by Harlow Shapely (1964, p.
43) that t'as far as we can tell, the same physical

_ 2)7 see chapter 4 for a fuller discussion about the use of
rules in an auction to convey property rights to
information.

3) Goldberg, p.259. . o .

4) Slaves in.%he early 1800's fetched prices up to $30,000.
In today's prices that 4is nearly a quarter of a
million dollars. (The price index grew about eight
times from 1830 to 1982.)

= ¥

*




CHAPTER 4

) ' THE ECONOMICS OF A REPEATING DUTCH AUCTION
RS »Inehisehapfer,;iiprovideanapproacﬁtoaucfién‘?h?g@yi:”uw”
which depafts éignificahtly ff§@7£raditional work in this
aréa. The line of work, which started with Vickrey, analyzes
,,,,, QfiﬁﬁﬁﬂééQ«éLLé&a&igaaf££a&fexﬂgeﬁeﬁ3&y deteﬁm%ﬁe&faﬁsffdﬁ%::%ff::iif*
mechapisms (even though Vickrey's original auction was
endogénously determined) while my task is to set forth a
framéwork which explains why a Dutch auction would be

chosen. The endogenously determined repeating Dutch auction

is‘seen £0 be designed to encourage some participants in the

market to acquire and reveal information Yaluable to all

partieipants.

For the purpose of expositional ease, I focus on two
simplified veré&ons of alternative market mechanisms - the
"firm" and the "auction™. The term firm is used as a

generic - it refers to a set of contracts where exchanges

through‘market prices. Concrete examples, in the flower

case could include sSuch organizations as a fully integrated

operation where the flower grower also_acts as wholesg;gp



and retailer, or it could include an .organization integrated. .’
only to the wholesale level. Retail flower shops or fixed.
price ';armér's mérkets' could both involve producers doing

the actual selling.

The term Auction is used to denote a kind of market
he ferm Audctlor d to denot ind of market |

where sellers and buyers come together and prices are set

{and chaﬁged) by an explicit and continuous bidding process.

The d istinguishing feature is that while prices are

——

»

"directed" by sellers in the "firm", they are set by all

bidders simultaneously in the "auction™".

The Importance of Information.

Information is valuable +to the extent that it allows
for the more profitable allocation of resources among
competing activities. Hhileia;l economic organizations
produce information of some degree of reliability, it is
possible that some institutions may encourage "too much", or

\
"too little"™ information, and some may encourage "redundant”

or even fraudulent information. In this section,'I consider

some reasons why different economic organizations may have
-2 - .

different comparative advantages in encouraging the

appropriate amos

-information. 7 .



'5, . Information®Production in Firms.

-

ﬁighin what we think of as the typical integrated firm,

information production is centrally directéd and is uéually ‘
. P - y 7 ]

e . carr;éd out by specialist employees. Specialist employees
, N ) ‘. e ) ! X

g 7 . B
may be imvolved in forecasting output or factor prices, or

‘they may be involved in producing information for design-or— — —

i £ e e

invention purposes. ® However, the very specialist nature of

these employees requires that the firm engage in costly

a

~monitoring activities.

Monitoring of specialist empibyees isrnecessary to
q{educé the likelihood tﬁat "bad“ information results in

wealth losses for the firm. Bad information could be

-

" produced either through inadvertent errors on the part of

employees, or it could arise fthrough the deliberate attempts

of —empioyees To use their specialist positions to defraud
the firm. When-an o0il compahy submits a bid for an oil

léase, pooﬁrqualiﬁyiestimétgg pf thé valuéréfﬁﬁﬁe ie;ée
could result in the company péying “tgp much", with
resultant wealth ioéses. The employee'who provides the ﬁ;
estimate may have made an error, or he could have been

deliberately defrauding his employer. By selling stock short

in his own company or buying stock long in the current lease

holder, an employee who submits aﬁ—overestimate of the value

of the lease can defraud current stockholders. . -




-

On the other hand, contracting problems also run the ——
other way - employees may not be able to contract
successfully for the value of their research. Even if their - -

output is very valuable, the cost of measuring it may'be

prohibitive. This would be the case, for example, if the

“results of the research were only observable after a lomg. . ..

- 'period of time. Like Knight's entrepreneur, individuals in

this situation can apprqpr}ate the gains frdm their rééearch

N Uy”startrng;tnelr own ﬁfirm".: In any case, when employees
cannot be paid, they'will'leave and those activities may

appear in some other organizétional form.

-
—

. Deliberate "bad" information is not even necessary for

’fraud to occur however. In somé cases, adjusting the timing

of the revelation éan be spfficieﬁt to allow the employee to
~benefit tortheVQ§trimenp of currgnt"stockhOLQexaf,Consideﬁlww —————————————————
the case of the employee who discovers some device whichﬁ
will increase the value of his firm. By buying stock in his
Oowrn company prior to revelation of his findings, current
stockholders are &efrauded to the benefit of the specialist

employee,

- —aff—¥o~Peﬁﬂee~both*fnaﬂvertentférrﬁf§ and deliberate fraud, -

. . _
,ﬂ]_m”,f,;h34IiLm4mustgengage—ia/ees%%y—meritoriﬁg activities. In

some ¢ases, the infornation produced by specialist employees -

P

may be monitored fairly direetly, for example, by looking at
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track records in the case of forecasts and while this does
not guatantee the quality of any piece of current
information, it doeg allow a check against the perSisteﬁcerr

of systematic errors, whatever their origin. In many cases

however, direct monitoring may be so costly that more

e e i adireet--forms-of -monttoring may be required.

-

One possible way of monitoring agents' activities could

-

include the us;\of team production methods. By paying

bonuses to ‘all members. of a team for the'prOduction, by any

1]

member of the team, of valuable information, eachv
participant has an incentive to ensure that other members do

not engage in fraudulent éctivity (at least to the exclusion

-

of the rept;of the team). Another potentialAway of reducing

-

fraud through indirect monitoring may be to use

a,

¥
compartmenpalized research. For example, by separating

'véricus barts’of a common research effort, it may be
éossible to make any individual's information falueless
except in combination with the infgrmation of all others. By
so doing, the firm reduées the monitoring necessary,té the

T o

‘individual who. holds the "key"™ which fits the different %

pieces of the research together. Perhaps oniy shareholdérs

~
N

will be observed to be .in such positions.

Many other examples of indirect monitoring techniques

can be readily found. For some employees, insider trading

rilés provide crimina] sanction, ?5£¥grofeési nal athletes,
) ~ B

-~



contracts stiphla}e that they must not engage in betting ~ |
activity or associate with known gamblers. The existence of
the "closed" corporation may be explainable through a

monitoring hypothesis. A closed corporation is one in which

(4

all employees are generally stockholders and only the

back to the corporation. The captive nature of the

g

————— employee's wealth-acts to constrain the net benefits from

fraudulent activity.

Nevertheless, even though direct and indirect monitoring"
can be accomplished within the integrated firm, it is
possible that even the less costly of these alternatives

e

will not be sufficient to encourage the appropriate -

“productivon of infermation. In these circumstances, the
crganizational sYructure of the firm itself may be

inappropriate and a substitute organizational form'may be

required. One possibility is an auction.

Information Production Within Auctions.

P

Wwnile firms typically use_centraliy directed research menia”
- activities to preoduce information and then use resoureesto —

__monitor the quality of the information, auctions can produce

information by pooling diverse estimates from self-selected

sodrces{iay requiring that agents in the auction stake a



portion of their wWwealth on their. estimates, the auction
provides a guarantee of the quality of information. In thisl\
way, the auction can be thought of as encouréging >;Jt ‘\
"redundant" information, that is, the auction encourages

-many participants to collect and reveal the same piecé of

information. Each participant's estimate acts as a check

against every other estimate and it is in this way that ’ '
. i
extra resources used in the replication of informatiqﬁ are
¢
‘offset by the reduction in the amount of resources expended
on direct monitoring act;vities.
Information is characterized herq'as having two
-

dimensions-quantity and quality. To produce a given amount

of information of a given quality, two substitute techniques

‘can be used- replication and direct moﬁitoring} If a piece

of information is produced by only one individual, some
!

amount of monitoring will be required to ensure the quality

of that information. By replicating (independently) the

production of the information, the information becomes more

reliable because the cost of deliberate fraud has been
raised wnile the benefits have been reduced. To engage in
fréud, all the replicators of the information will have to

eﬁgagewiﬂ—ccst%yvcoaréfnattonuanﬁjthénﬁdiviﬁe*the*benefftST“““““

2

By 1
is, by eggguraging,"redundant" information, fewer resources

will have to be direcited toward meonitoring aectivity. . . o



The decision therefore, to choose an integrated firm or
an auction (which are two extreme and not necessarily
mutually exclusive options) will in part .depend upon the .

resource expenditure of replicating information relative to

menitoring its quality. Where replication is costly relative

to monitoring, ‘an-integrated firm will more -likely be -

capable of being the lea;%Bcost producer of information.

Alternatively, where direct monitoring sérvices are costly,

the auction, by conserving on the use of those resources,

may be a more profitable form of economic organization.

\

N

Information Production in Different Forms of Auctions,

The word auction has been used as a generic term fon(;n

444f4444jJEHJLMiiﬁngﬂhighgpQﬁliggilgn, estimates and provides a

guarantee by reguiring that bidders stake a portion of their
Wwealth on their estimates. Different'ruleé within< auctions
can encourage more or less replication of information and
hence will regquire less or more monitoring agtivity. In the
simplest case, a choice can be made between ;wo simple types
of auections, the common English, or ascending price auction,

or the descending offer auction known as Dutch.

i

in the previous chapter, an example of an auction was

provided in which the incentives for acquisition and

revelation of information were very different. In the

Englisnh auction, bpidders would refuse to acquire costly -



/ , : o . .
information without- some means of protecting the gains

accruing from the private use of the information. One way-of
protécting_those gain; was to choose a descending price
auction whereby the rFevelation of the information did not

necessitate the loss of the value of the informatiqq}'An

alternative'to‘choosing‘a“DutCh auction could invéive the
expenditure of resources on hiding the identity of the
informed bidder. h

Ruleé oﬁher thaﬂij§;£”£ﬁer;impié cgéice between Dutch
and English can also be used to alter the incentives for the
production of infoﬁmatién; In the currency auction example
for instance, if the deﬁominations of the bills were

increased, so would be the incentives for information

W I

production.Inan auetion for goods—otherthan—currency,
these same incentives could be provided by increasing the
number or value of goods to be éUéti@hed'as“dné'diétincf'7
lot- .instead of auctioning separate chairs and tables and
scfas, an entire houseful of furniture could comprise one
lot. ’

For the specific market under studi, the flower market,

the rules of the repeating Dutch auction are explained as a

way in wniech the auction as a whole coordinates the

acti%itiégrafiaény agents in the common goal of producing

valuable infecrmation.
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What Information ié Involved?

.

Having argued that one important feature of -the Dutch
auction involves its t*ability to encourage the odordinated
acquisition of information in a market, I turn to the nature

of the information which could be important to the

-

study.r

The information on which I focus is price information.

regarding which species of flowers to grow and when to
harvest thgm. To the extent, for example, that‘today's price
is a predictor éf tomorrow's price, producers can make |
profitable decisions regarding the appropriate day to bring

certain flowers to markiy. In addition, information on the

price/quality relationship allows producers to expend
appropriéte resourées on quality. On the/bgygrfgrqige, P??Qe”,,
information caﬁ assi$£ in decisions regarding profitable

levels of inventory and mixes of flower speci=ss. In

addition, it is possible that price information generated in
the auction is useful in determining long term guaranteed
contract prices. For‘example, in a h}ghly variable market,

producers may bDe reluctant to fix prices over any long

__Producers can use price -information—-te make decisioms —

period, and purchasors may be reluctant to use a formula

contract when the producser has any ability to determine the

factors on which the formula is based. By usingﬁsgge fixed
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. fun@&igﬂ,DfliuﬁtiOﬁ;DEicgawta;dﬂtenminéla”tonmulaggpnﬁlOngT:

contracts, both producérsAand purchasors are protected from

‘the moral hazard on the part of the other participant.

n E [ I e R

How is Information Paid For?

In_the "cartoon" auction of currency in the-tast " .

chapter, the seller péid for the information in the sense
, . , e i B

that the pbicé he reéeivedrfor say, a ten dollar bill was

—  ___ *e33 tham tem dolilars({else no one would produce the

information). In this cartoon, the information was useful L

only to the one buyer butrlrhypothesize that in the richer

environment of the repeating flower auction, even those

potential buyers who do not win the auction for a particular

'lot of flowers will find that the price information which

e

'is revealed is worth something - perhaps the'price

_information assists inventory decisions, perhaps it assists

in decisions about which species are more profitable. To the
extent that the hypothesis is correct that buyers learn from
other buyers' bids, they will be willing to pay for that

information. One way in which this payment could be made is

through prc?iding'a discount to those who reveal valuable

3 vy
information.

oty

. - ; &

Wil (}961) !ides a two ;’PEPSQH auvetion medn'l i
A Fon? )

- *

which differentially informed bidders pay different prices-

in effect, better informed bidders receive a price discount.




The model is as follows!?

The item for auction has value v which is distributed

f(v). Both bidders know f(v) but bidder 2 also knows v with
certainty. The Nash equilibrium strategies are such that -
each party bids to maximize gains conditional on the other's

_strategy. (Wilson shows) bidder {1 -uses -a—randomized——— =

strategy, g(p) conditional on bidder 2's distribution

function G(q) (to be determined) where q is bidder 2's bid.

,Eiédef é,then.¢h99§g§,hi3”Q;Q;giggﬁmggimizgiszQiQLQifuaaﬂem_uWMgf/fff

.
G(q), bidder 1's distribution function, is his probability

of winning. The first order condition becomes:
[v-qlgiq)-G(q)=0
In“equilibrium, bidder 1 knows bidder 2's strategy and

so for any bid p, his expected return is:

Efip) (v-p) where E is the partial expectation
operator. ] 7 7 , S o

Thus, bidder 1's randomized strategy is determined from

the variational problem:,

. - ‘A 'Y
Maximize:lz gf‘p}{v—p}g{p}dp

© ~

Intuitively, the bdetter informed bidder uses a fixed

strategy of bidding a determinant function of the true value

and the less informagd bidder uses a randomized strategy to

protect himself from being "strategized against™ by the

1
batter informed bidder. Tne 5id of the informed bidder

reveals the true value of the iitem for sale.Any attempit by



the less informed bidder to move from a random stﬁiiegy will
reduce his profit (increase his loss).

In this auction, the better informed bidder makes large
profits and the less informed bidder suffers losses. Wilson
optiméldstraiegy is to drop out of the auction (1975, p5.).

This conclusion, however, is based omﬁfgé fact that the

/

_concludes in a later paper that the less informed bidderts —

information received by Qg;&g@gﬁmm@;@d@éfmn —

hearing'the other bid has no value. If, on the other hand,
the receivedrknowledge of the vélue'of the item has value
coutside the auction, the the less informed bidder will be
prepared to sufferrlosses within the auction up to the point

that the”harginal ¥alue outside is .equal to his losses.

Indeed, if he dbops out of the auction, the informed bidder
%;:yo longer has any incentive t£o produce price infor?gtignf4
nis sérategy in tﬁis simple médel:would just be to bid zero
and the auciion would cease to 1f§st.
Let us alter Wilson's model Somwhat: instead of a single
item for sale, consider the situation where several

homogeneous items are to be.auctioned serially. The

cbserved prices in this auction will behave as follows: if

s

the informed bidder wins the first of the several auctions,

that first trade will »e consumated at some constant
function {(call it ths reservation price) of the true value.

411 subssesquent trades will be =zde at the true price szince

—



the first bid diSclosed'the'true pfice.and cbmpetition Qiil
ensure that no one will be able to make any pure rent. In
the event that an uninformed bidder wins the first item,

that is, the random bid of the less informed bidder,k is

S A —

A}

auction will be a replica of the first since no information =

is disclosed from the non bidding of the informed bidder.,As

soon as the informed bidder wlns, the prlce uill rise to the

greater than-the informed bidder's reservation bid,- the next

"true value and remaiq there until all items are sold.

\\ On ;Qerage, less informed bidders will péy more. than the
}fue price and informed bidders will pay less than the true
price - an exchange of information is made in which those’
who bringqand reygal information to the auction will bev

tess—than—th

observed to pa

h¥ 4 =
o r=y TaF

information.

Summary of the Approach. L

- The general approach described so far has two main
features: first, the auction is viewed as a mechanism which
pools information from diverse sources and provides a

guarantee con the information by requiring that bidders stake

Z portion of their wealilth on their estimates. Second, the

Dutch auction mechanism is a means of arranging payments, in

the form of price discounts, tc bidders who reveal valuable

information, It is possible that only less i“ll informed



bidders pay for the information (by'"allowing“'discounts for
the information), or that both bidders énd.sellefs provide
price discounts.

In the next section, the specific rules of the Dutch

auction are expkained as fine tuning instruments in the
P

S VO S S

mﬁéfﬁéﬁfﬂ?BF”f@fnggﬂiEﬁﬁﬁégbqﬁiam.,By adjusting. various . . ... ...

rules, it is possible to alter the amount and quality of

infeoermation by altering the exact payment>formula. From

by
;

of refutable propositions is

tnese explanations, a set

derived and transaction data from the repeating Dutch

auction for flowers are used. to test these propositions.

4 Note on the Data

Th'e data uhiéh are used to test the propositions of the

theory have been extracted from in excess of sixty thousand

individual transactions over more than sixty trading days. - -
. )

' /
Two distinct sets of data are used - details are provided in

the appendix.

The Repeating Dutch Auction for Flowers

The auetion under examination sellis fresh cut flowers

and potted plants om & thresg zZnd sometimes four day a week

basis in-Vancouver, 3ritish Coitumbia, Approximately forty

percent of all flowers angd plants so0lid in the Vancouver area

are markéted thoraough the aucticn with the remaiader being —



marketed%directly from produeers to wholesalers and

retailers. No legislative or other barriers.constrainrentry
into any part of the flower market, or limitrtheqtyte of
marketing mechanisms available. - - - ) ’Iﬁ

The auctlon is owned e X operated by the British

r‘olumbla Flower Grower ] Cooperatlve and membershlp is-open. - o mm

to all growers. Hembers agree to ship a small portion of

their produce through the auction but are not required to

‘use the auction as their sole marketing mechanlsm Over a
hundred growers are members of the Coop.rThe operation/of

the auction is financed by one-%ine membership fees paid at
the time of joining the Coop, and sales commission fees

which range from three\;: twelve percent of the value of R

flowers sold throught t auction.

Dutch Rules. , e
t The auction is operated with tﬁe assistance qf a . |
mechanical "cloeck™ which has prices on the circumference.
An auctioneer sets the clock.at some "high" price, i.e.
significantly above what the auctioneer believes the

particular flower will fetch, and allows the single arm of

Lhe clogK to rotats in such a way that sucessively lower

pricesare "callted oult™ Biddesrs stop the C;GCK with tThe
aid of an e2lectronie switch so ties are av01ded The bidder

whao atopa the clogk Has bought; a2t -the price indicated, scme -

~ ' o A



-- .minimhm%qigﬂ%

more. (The optron is described later ) At this point

L s T -

rtywof“fiowersabﬁtfhasfan'bptfbn to- purchase

the *,f

. ,rrclock is resetaat the original high price. and‘the anction,,;uﬁMu“‘,;

recommences. The price at whxch any sale has been made does

a

not affect the starting price tgr subseqnenL sales4HMWWW;gamaww,

oy

The Grouping of Flowers.

v

On two

or thriee days p;>\gggi)/therearetwo»separate ' .

auctions held.

J . potted plan

in one auct

Producers arrive with their produce and must decide onzx*

Vhow to "packagg" t

ts. On the remaining auction day,

ion. o -

One is for cut flowers and the other is for

only one"

-2

auction is held and cut flowers and pottedfplants are--sold - -

heir flowers. For each type of flower,

- . - > -
e.g. 15 xnch rosgi; 25 inch roses chrysanthamums,'etc., the h

W

sub- hlvide

</producer with 300 dozen 15 inch roses..

he wagons 1nto "lots", For example,

W,f”pnodnCEZT;ﬂ tfdixide—the—fiowersuintofﬂwageﬂsl~aﬁd——*——*

consider a

He can choose to ﬁut

/////ir -‘ail 300 dozen on one wagon or he can cncose to dae‘two
uagons_uith.a hundned dozen on one and two- hundred dozen‘on
”tne otner. No eiplicit,restrictions exIst:cn how many wagonsﬂrj- i
- can b:Egsedfor Q,Siveé;aégynﬁ,Qf,fleuersfbunwad_hoc”nuleaﬁWW”;LWW;;f
%————if———are—is3ﬂed—fr0m*ttme*tv*time*vhicﬁgréétn1ct the minimum size

lcf'wagcns;

{These rules are ekplained later.)




- epnms = s ';) R SR LI

e e Beyond‘decfdrng‘hou many uagons ‘to use for his- 300 doégn 5i57§gi

roses,rthe producer must also decide how .many “lots" will——~ s e

- - — - s

S

S — ~—u~make§up ‘each wagon;“Ir two“w"ioﬁé with 150 aozen rosea each «;{Qﬂda~

e

were hosen. ‘the 150 dozenuon ihe firs; wagon could he

. _divided intoxlowlots o£W15fdozenLorﬁ30ﬁlots+of fivewdozen'or et

s

any ofher qn-h'cciolnacleﬂ-meﬁ—%he—seconu“wagon_“3—§rmilar
Vdecision must be made and the producerViernop”cougpraineg¢to;¢w;5;"

T T T ~ i [

use the same lot combination as on_the first wagon.

3

The"Order of”Sales*’”f” f4 ';;
[
Having 31multaneously degfded upo

,,,,,, the numher Of;Hagonsﬁw,l:;,;;;;f

and. size of lots for each type of rower,;the producer must

‘now placeahls Hagons in-a’ queue for the auction. On the

i S S '7.:\J

7floor of the auction building. fnomltounltochenepalnteu

columns are marked on the floor. Pnoducers are free to plece

- thelrfuageaswof—produce—fnra&y‘column wltn the only

restrictlon being thatﬁeach column must'be‘filled,

B

,sequentially. For example; the first producer to place a

P . [

' wagok’may choose any column but must place his uagon in the .
first row of that-eolumn.rThe next‘wagbn brought can be

.placed in the second raw of the column with ar wagon in 1t,u

a

or that wagon. can bhe placeé—iﬁ the first row of any'empty

column. This process continues on a first—coae firat-serued_

rule until all the flowers brought that day have been

praced;




Tew T - .

_ At this point, the auctioneer-

- .column and this choice determines

produdE will be offered for sale.
1

randonly chooses one

the'ordeb in which'the

A

The wagons of. the randomly

chosen’ column”are offered in tne order»of their placement

d~andm£hen themaﬂjacent”coiumﬁSﬁaref

'offEFed“”Iﬁ”fHTS”ﬁéyj*Ehe”m:

PR S

“prbﬂﬁ@é?ﬁ“ﬁﬁﬁ_ﬁﬁr_“ESEI TT"Eﬁe oraer in which their flowers

with ten wagons,

ywillrﬁe sold. For -example, if ten—columns are each filled R -

the first wagon in any eolumn has a one in

ten chance of being the first wagon offered tﬂht ‘day. The

last wagon in anyrcolumn has arqne in,ten,chance of being

the.tenth wagon offered, a one in

L

‘twentieth, etec.

The explanation for this random ordering rule can be

® -
y AT

- identical flowers.

ten chance of being the

’heengas4an—ex£ensioa—e£—%he—¥1eu—%hé%—d%ffefeﬂ%%a%&yg;——————fggggggggf

7 . ) A
informed biddxrs‘pay different prices for apparently

Buyers who reveal valuable information

receive price discounts which producers perceive as lower

‘ﬁrices.

discount and therefor pay,

-

on average,

i

Buyers who arrive with less information receive no

higher priees. The

'hlgher price they pay can be considered as the premium paid

for the infOrmation Hhich has élready been imbedded in;o the

flowers.

In this situation; if producers c¢an estimate where

better informed buyers will be in

‘the selling queue, it will -

be individually profitable for. sellers to avoid selling

ttﬁeir preduce to better informed buyers in favour of less



well inrormed (higher average priee) buyers.

fBOHever, while it will be individually profitable for

sellers to avoid well informed bﬁyeéﬁtvit 13”1A§5ss£8iémféEmm
ES L - "_' : .
all sellers to avoid these buyers and?hence the“result will
ek

e

: he—COmPetiLinnfamnng sellers for preferred places An the —

”selling queue. If a nonrandom selling :queue existed we

would expect that sellers UOuld 66mpeteffor the preferred

=

places and while this would redistribute weaith from some ' i

producers to others, it would be at the cost of the
resources used in the competition. By'cohstraihing the
competition with a (partially) random order Fule; this Dutch- -
auction reduces the cestly wealth transferring (and hente

wealth destnoyinsl—QGEiYi?i;ﬁhat=°°mpgti§¥99;£9ffPﬁéf?ﬂfégfeww

placement in the selling queue implies. Inheremt inm the ——

random ordering rule is also a random bayment rule-

producers “pay" for 1nformetien on a random basis

>

‘uneonnected with their placement since each producer will

provide the discount for information on a random basis.

The intent of this random ordering rule is, I think,
clear - it reduces the incentiverfof individual prpducers to

spend resources which transfer wealth but do not increase

it. Other rules could achieve similar ends and as an aside,

it is interesting to consider another Dutch auction, this

time the Dutch auction for hogs in Ontario.

™
han
e
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In this auction, there is no random placement rule for

-
the selling queue despite potentially the same incentives

given the hypothesis that the Dutch auction exists

{partially) to encourage information by providing price

4 P

_discounts for the revelation of valuable information. When

this auetion first started, producers were paid for the
hog§ they brougha, in the same way that flower producers are

paid for their flowers. (Without a random placement rule),

the auction experienced erratic deliveries of hogs to the
auction - on some days, so many hogs were brought that some
had to belreturned to the farmers while on other days, only

a few were brought and subsequently sold. This arrangement

was expensive for both buyers who could not be certain about

N

the—ava}iab%%f%y—of—ﬂogs—ﬁﬁ—a—géfeﬁ—ﬂayT—anﬁ—farmerSAwh&A————f
occasionally had to bear the added expense of extra
transportation on those days when the auction could not sell
all the hogs which hédrbeen brought.

Instead of a random ordering rule, the hog auétion
solved the problem by introducing a payment scheme which-
made the hypothesized paygent for information 1ndepend¢nt of

when hogs were sold. The auction started a booled pricing

system. Instead of being paid for their own hogs, farmers

are now paid on a quality weighted formula basis which uses

the average price over a week as thé basis. In this way, any

incentive to avoid specifié dé&é would be reduced since the



payment for information would be shared among all who sold :1L

3
-
du;h‘f the week.
The Order of Sales - Cut Flowers versus Potted Plants

While all producers have an incentive to avoid being
the producer who sells to better informed buyers and s

therefor provides the price digcount, producers of different

types of flowers will be under different ineeﬁtives,

depending ubéh tg;”;élafive priée diseéﬁﬁt whicﬂ isf

provided. That is, there will be some flowers which will

call forth a large discount because the value of marg[;al -

information on those flowers is high. For other flowers,

where the value of marginal information is low, smal{?r

~—— price discounts will be sufficient to ecall forth the —
information. When produc;rs compete for places, producers of
the "high information contént“’f;g@ers will be prepared to

' spend more res;urces thag will é}oducers of low 1nforma;10n
content flowers. The amount of price discount offered will
be a fungtion of the value of tgé marginal information

revealed at the auction.

0f the two broad categories of produce at the auction,

cut flowers and potted plants, the cut flowers are likely tb

be what ié called here "high information content™ flowers.

The reason is that cut flowers are significantly less

-

durable than potted plants. Once flowers have been



»

harvested, they have an effective selling life of only two
or ﬁpree days {only very cbstly watering and chemicéi
treétment would keep them fresh for longer and even then
their valﬁe in the retail trade would be 3everely
diminshed). Potted plants on the other hand, are very
durable and theLSamé‘plants can‘bé‘brought to. the aUcinﬁ
week after week without significaht deterioration. In this

situation, the variance' of priées from day to day and week

to week are likely to be much smaller for potted plants than
for cut flowers. This will make marginal contributions to
the information stock on any pogted plant worth less than on

cut flowers.

While producers cannot knoﬁ’exac;ly where in the :rsélling

qﬁeﬁe%a—gi¥eﬂ—ﬁagﬁﬁ—ef—f%ewers—wf%%feveﬁ%ﬁakit—be—p%aﬁedf
they are able to estimate a ﬁroﬁability. The first rows in
any column are more likely to be sold eérly in the auction
thaﬁvare the'last rows. Each c&lumn then represents an
"expected selling queue™ - producers can expect that the
order of the rows in any column represent the order in which
the wagons will be offered for sale.

Information is revealed by bids and therefore mopé

information wi;l have been revealed late in the auction than

early. To the extent that information on any wagon of

produce provides information on all other wagons, all

producers will have an incehtivéito piaée their p?bducéfiétérw

7



&

in the expected selling queue, (after information has been
revealed) and cut flower producers will be prepared to

expend more resources. in the competition because of the

relatively larger marginalAinformation content of cut

flowers. The prediction then is staight forward: the

queue Wwill not be random, but rather cut flowers will be

observed relatively late in the expected selling queue.

" To test this hypothesis, the frequency of placement of
cut and potteq pilants was tested againse the null hypothesis
that they yeyld be observed randomly. Data representing nine
trading days and fifty columns were examined. h

Two formal tests were used: first, a two sample

Kolmogorov-Smirnov test rejected (at p=.001) the hypothesis

‘distribution of cut flowers and potted plants in the selling

that placements were random in favouerf the hypothesis that
cut flowers were s0ld later in the expected Selling queue.
On average, cut flowers were more than twice as likely to be
sold in the last half of the expected queue than‘e random
hypothesis would indfcate. |

The second test was suggested by examining the

cumulative frequency distribution of placement of cut

fiowers (see figure 2.7 T
E . -

The

o et
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‘The dependent variable in both regféSEibné"éégﬁﬁéaffhe

Visual inspection of the data suggested that they might
fit a cumulative normal or .kogistic function. To test this . é*
e .
hypothesis gﬁginst the null hypothesis that cut flowers and

potted pla{fs wa?e randomly distributed, two regressions

R SR R e :
ueﬁ? run: a laogit (where the underlying distribution is
assumed t&ibe thy logistic) and a probit (where the

N .
underlying distribution.is assumed to be cumulative normal).

values zero and ane Eiég:zing:to whether cut flowers or
potted‘plants were observed. The independent variable was
the percentile position of the wagon of produce in the

expected selling gqueue. For example, the first wagon in a

L

ten wagon column would take on the independent value .1, the

third wagon in that c¢olumn would take on the independent
value .3. . . o S B

The results of the two regressions are in aable 1.

Table 1
Normal o Logistic .
coeff: . -.50 -.45
std err .22 .21
-2 log ’ ‘
likelihood 264 . 2614

“mno: of obs, 2V - — EE- b R

Wwhile the two resgressions cannot be distinguished from

each other, both are capable of rejecting the nulld = _



hypothesis that the placement of cut flowers and potted -
plants is randém, at p=.0001. In this sample at least, cut
flowers are pladed significantly later in the expected

selling queue than are potted plants.

" Option to Purchase Entire Wagon.

"After the produce has been placed into coclumns and the

auctioneer has randomly'chosen one column, the queue of

T "wagons 1s brougnt to tyt*entrancEMvt*tﬁe”auctfon”ftvvrfgttggﬁ*W“‘W"
one end, the auctioneer sits on-a podium beside the auction
clock which, besides ﬁhé ;rice, displays the identity.of the
producer and the identity of all sucessful bidders. Opposite
the Fugtibneer sit the buyers and producers who are equipped

with electronic buttons to stop the auction clock.

When the first wagon of produce is brought in front of
the biddér;, the auctioneer announces the type and gradgrpf
flower and the size and number of lots on the particular
wagon. Hed#then positions the hand of the clock at the "high"
price a;d starts it so that the hand rotates to sucessively
lower prices. When some bidder has stopped the clock with
his electronic switch, that bidder calls out the number of
lots -he wishes to-purchase.-Wirile-he- is constrained-to buy —— —
at least one lot, he has the option of purchasing any

quantity up to the total on the wagon. If the entire wagon

is not purchased, the auction is re-started and the option



to purchase Qhatever remains passes to the next "winning”
bidder. {There also exists a rule by which producers can
prevent sales by stoppiﬁg the c}ock. This rule is discussed
later.) '

The théory of auctions as mechanisms designed to '~

encourgéérfﬁéwg¢§di;iti§n7§na reveiéiidgtéf7iﬁféfﬁafiphuhas
the following implication with respect to the exercise of

the option to purchase the entire wagon: when more than one

‘wagon of the same type of fIGFEFWf§46TTé%éagbn the same day,
the option to purchase the entire wagon should be exercised
on the first wagons more fréquently than on the last wagons
offered. There are two reasons ﬁhat this is so. First,

because the iaformation is valuable to other bidders at the

auction by giving them better estimates of the value of the

‘flowers, the value of the information is greatef when it 1is
revealed relatively early in the auction. ;t is only when _
the guaranteed informétion can be used at some later period
that it has any value. In some cases, the information may
not deteriorate very quickly and could be used on
subsequent days,‘as perhaps might be the case for potted

plants but still, the information will be more valuable when

77 it is fresh than when it is stale. B

tﬁat the option tec purchase the entire wagon will be

observed early rather than late in the auction concerns the

- .

-~ ———The second {related) reason that the theory prediets —— — —
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way in which information is transmitted fyom well to less

well informed,bidders. For the transmission of guaranteed

-

_Information to be effective, there is a requirement that

well informed bidders be identifiable since some bidders,

will be bidding randomly to discipline the well informed

bidders. The size of purchase could act as the signal that .. .

e

identifies the well informed bidders. The information {s

guaranteed by the fact that bidders are prepared to stake a

- \
portion ofwtﬁ;i;wéeéltﬁ oﬁﬁéheirresﬁihéies. When ;e11<\J/‘
informed bidders "win"™, and purchase an entire wagon, it is
a signalryhat a "good" price was achieved. Less well '
informéd ﬁidders’are less like;y to make large purchases
early in the auction since they know that on average, they

are paying more by ‘using their random bidding strategy than

they would if they were to wait for the disclosure of
information. The purpose of the random bidding is to
discipline other bidders ana this can_be done more cheaply
with small than with large purchases.

Tﬁe following.tables show the frequencies of wagons
purchased in their entirety as a function of their position

in the selling gueue. Column one shows that on occasions

 when tggwaganscf tne same flower were offered for sale on

thevsamé\day, eighteen first offered wagons Were purcnased

in their entirety and only 5 wagons offered second were 80

purchdased. Table 23 represents the observations for cut —

[y



flowers and table 2b represents those for potted plants.

Table 2a.

number of wagons offered, cut flowers, same type, same
day s
; 2 3 4 5 6 _total .
A position of . 1. .18 . 8 4. 5 - 6. .. 38. N e
wagons purchased 2 5 9 1 0 0] 15 .
in their 3 1 ) 0 0 1
entirety. i 0 1 0 1
5 0 0 0
o - o 6 0 L0
- total 23 18 6 6 2 55
. < .
Table 2b.
number of wagons coffered, potted plants, same type, sam;;ggz
2 3 4 5 6 .. — total
position of 1 17 5 3 2 0 27 -
wagons purchased 2 18 6 J T 3 29
in their 3 12 o 1 1 14 A
) entirety. y 3 0 2 -5
5 : 0 1 1 ™
) 1 .1
total 35 4 8

23

717

i

The implication of the theory is that first rows of the

tables should have more observations than later rows.

Howevér, the distinc;ion in the relative values of

information between cut flowers and potted plants (because

‘of the greater substitutabilitj betgqggig}égps today and

tomorb}w) adds some sharpness to the prediction: the effect

E

O
should be more distinect for cut

plapts.

;}buers than for potted




To test the hypothesis, a Kolmogorov-Smirnov(KS) two

sample test compared the distribution of wagons of cut and

potted plants bought in their entirety. That is, .each column :

in table 2a was compared to its companion column in table

2b, with the hypothesis being that entire wagons of cut

" flowers would be ovserved to be purchased earlier than __ * ¢

potted'plants. Although small sample properties are not well

A * - 7 B
known, the KS-test 1is very d¢onservative with few -

observations, i.e. it accepts the null hypothesis more

frequently than the teStlétatistic indicates. For .each pair

of columns, the Chi-square statistics are:

-

table 3. ol o
number of wagons.offered Chi-square

(p<.025) -
(p<.025)

(p<.300)

AW N

- (p<.050) :
¢ \1 .

If these statisties. can be considered as independent,
‘then the entire sample can be‘tested and aithough the test

is weak, it rejects the null hypothesis (that purchases of

8.4
8.6
2.4  (p<.200) S
2.0
5.0

—entire wagons of cut anmd potted plants are distributed

&befnﬂl;,hjpgihééiaﬂthalggnlixe;ﬁnxchasgsgaxegmadegnandomly

identically) at 0t

If the potted plants are tested independently against




throngﬁoﬁt the period qf thé auc;ion, thernﬁll hypotheéis
cannot be rejected.‘This poses an inferestingiaxestion that

has yet to be answered - why are potted plants in the

'auction at alg@ The dption'to purchase entire wagons of cut

S

flowers 13 oyggrvcd;ﬁw bé'taken up in a way consiétént'uith'

the kind'ofuinforn3tion transfer in this-theory, but the

random purchases'o{'pétted plants remains a puzzle.rAdvhoéA

arguments which depend upon assertions about economies of..

scale iﬁ/ééiifﬁg and/or buy{ng flowers at tﬁe auction are

not 3ati5f&ing. - g : -

—~

Minimum Size of Wagon-‘Rule.

While bidders are more likely to reveal information for

larger valued wagons, sellers clearly have an individual

incentive to provide smaller valueéd wagons, thus avoiding

the possibility of providing large price discounts. Because

‘of this incenti}ef the theory presented here predicts that
Bty

the auction as a whole should emplioy a rule which constrains

this typefof activity on the part of individual selle?s
since, l1ike the random placement rule, a rule constraining

the size of wagons offered will reduce wealth transferring

<

" competition and thus increase the value of the auction as a

whole,

However, no systematic rules of this kind have been

aobserved at the auction. The oniy observation consistent



with a minimum size rule
ad hoc basis, of notices

# producers that wagons of

been "too small"™ "lately"

in future, such wagons will be either refused sale or

is the appearance, apparently on an

frdm the auctioneer reminding

certain types of cut flowers have

. The notice goes on to state that

- e

"auctioneer.

Variance of Prices.

amalgamated with other wagons, at- the discretion of the

While no explicit explanations are offered, the

'3

experimental literature demonstrates falling variances of

prices (i.e. a convergence to some "equilibrium®)over the

period of the auction.? The theory here provides a partial

explanation for the falling variannggﬁgpcib3344Lhe¥£uiesggﬁ—r———=~4——f

the Dutch auction provide a mechanism by which bidders are

-

tgad

encouraged to reveal information. The mechanism is the price

discount which equals the expected marginal value of the

™ added information. As more information'isirevealed, the

must the price discount.

have called the informed

value of furtheb,(m