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ABSTRACT 

Typically, research in economics has been directed 

implicit assumption that transactions are conducted through r' . 
i 

* 

either a eormal market or some other institutional 
I 7 

-3 arrangemen$. Until recently, little attention has beenr-pgid *. 

1 3' 

to the questions of how and under what circumstances these 

markets or institutions have arisen. In this thesis, I 

analyze a particular market institution - a .repe;ting Dutch 

auction for flouers - and-generate refutable propositions 
- 

which are capable of explaining the existence of and the 

rules within this particular institution. 

While virtually all current auction theory analyzes 

.' prices and outputs taking the auction form as exogenously 

determined or determined by monopoly sellers, the theory I 

propose derives - -- the - -- form -- - of - the -- auction as an-_endagen~us,------ 
- - 

joint-gains-from-trade response to certain underlying 
-- 

informational characteristics of 'the maf ket in question. 

The endogeneity assumption is important because it 
-c t ** 



emphasizes that alternative forms of economic organization 

c-ould 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 
i 

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

- - - F porn t. he + Reor gc presef-&ed, sever a1 refa  - - 

- - 

propositions capable o f  explaining the rules of the Dutch 

- auction are derived. These propositions are tested against 

-taken from a repeating Dutch flower auctfon in Vancouver, 

British Columbia. No proposition is rejected by the data. 
,.-,,-. 

+ 
- i i i  
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Typically, research in economics has been directed - 
. *  , 

-, toward explaining changes in pridbs and'outputs under the t 

I . ,  

i-mpl ici t assumption that transactibns are- conducted through . 
either a formal market or some oth'er institutional arrange- 

ment. Until recently, little zjttention has been paid tg the 
- 

or institutions have arisen.' In this thesis, I analyze a 

particular market institution - a repeating Dutch auction 

for flowers - and generate refut.able prop.ositions which are 

capable of explaining the cirumstances which give rise to 

the institution and the rules within the institution. 

3R-i-Fee~-irr-t-uaTiy all current auction theory analyzes 
-- 

% 
prices and outputs taking the auction form as exogenously 

determined or determined by monopoly  seller^,^ the theory I 

propose derives the form of the auction as an endogenous 

response to certain underlying informational characteristics 

of the market in question. The endogeneity assumption is * 

important because it emphasizes that alternative forms of 

repeating Dutch auction. By examining the auction as the 
--- -- - -- 

survivcr institution, the thesis develops a theory of the 

Dutch auction in the tradition of the Coasian theory of the 
-- 



. 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 I 
- 

prices and outputs of specific auction forms and 

simultaneously derives appropriate bidding stategies, the 

present work is concerned with the way in which particular 
- - - - - - - - - - -- - - - - 

-- - 

organizational forms are chosen. The particular auction form 

is derived as a solution to the problem of encouraging the 

appropriate acquisition and revelation of information. 
'a- 

The work also complements traditional auction research: 

theorists and experimentalists both impose specific auction . 

impact of different rules on the resulting prices and 

allocations. In this thesis, I argue that only certain 
C 

- 

environments can support specific organizational forms so 

that the imposition of specific rules on arbitrary 

environments may lead to inappropriate conclusions. By 

identifying some of the important determinants*of particular 

auction forms, this work will allow theorists and 
- -  - - - - -- - - -- - 

experimentalists to develop models which will more 
- - - - - - - - -- 

accurately mimic nature in the sense that the institutional 

arrangements imposed on markets and agents in theoretical or 



observed in nature, 

5 C 

In order to test-whether important determinants have 

be%n idgntified, refutable propositions which- are derived 

from the theory are tested against data representing more 

than sixty thousand transactions taken from a repeating 
- - - - 

- 

Dutch flower auction in Vancouver, British Calumbia. 

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

brief history of some auctions is presented. The chapter 

--- - -- - - - -- -- -- 

focuces on ~ s ~ s t e m a t i c - u s e  of certain auction mechanisms 

for specific goods, independent of the historical or 

C - 
cultural settings in which they are found. I argue that the 

- 
observation that certain auctJon 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 rele~ant~markets 

are ignored. 
- A 

Chapter 2 is a survey of the relevant auction 

literature. 1n.cluded is the theoretical work starting with 

Vickrey (1961), experimental work associated primarily with 

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

( 1 9 7 8  e t c . ) ,  an& some recent work on the-design of-aTc-tlonsp 

and Milgrom and WeSer (1982). 



at least for some questions, it is inappropriate to specify 
'4 

auction forms without a theory wh$,ch suggests that the 

particular form could be'supported by the particular market 
L 

environment. By examining auc-tion forms in environments 

which could not support them, we run the risk of examining 

phenomena which d o  not exist. 

As an alternative to this strategy, Chapter 4 presents a 

theory of auctions in which informational characteristics of: 

auction. The theory produces specific refutable propositions 

which are tested against the data from the repeating Dutch 

flower auction. 

Conclusions and extensions to the theory are contained 

in the final Chapter. 



NOTES TO I N T R O D U C T I O N  
1 

* - 

1 ) E x c e p t i o n s  i n c l u d e  w o r k s  by  M a r s c h a k  ( l 9 5 5 ) ,  Hu$&&z im-- 
( 1 9 5 9 ,  1 9 7 3 ) ,  G o l d b e r g  ( 1 9 7 7 )  a n d  G o u l d  ( 1 9 7 8 ) .  I n  
a  m o r e  g e n e r a l  v e i n ,  t h i s '  i d e a  i s  f o u n d  i n  much w e q k  

4 l a b e l l e d  "law and e c m m ' m i c s " ;  f o r  a recent  e x m p l e ,  - - - 

s e e  K l e i n  a n d  K e n n e y ( 1 9 8 3 ) .  A l s o ,  e n d o g e n o u s  
i n s t i t u t i o n s  i s  a f e a t u r e  i n  work  by e c o n o m i s t s -  o f  
t h e  A u s t r i a n  s c h o o l ,  f o r  e x a m p l e ,  see I s r a e l  K i r z n e r  
( e d .  ) , M e t h o d ,  P r o c e s s ,  a n d  ~ u s t r i a n  E c o n o m i c s :  ---------- --- 
E s s a y s  i n  H o n o r  o f  L u d w i g  v o n  Mises ( 1 9 8 2 1 .  ------- ------- ----- 

- - -- - -- - -- - - - - -  - 
- - -- 

2 )  v i c k r e y l s  ( 1 9 6 1 )  s e m i n a l  a r t i c l e  a c t u a l l y  d e r i v e s  t h e  
a u c t i o n  a s  a s o l u t i o n  t o  a s p e c i f i c  p r o b l e m  b u t  t h e n  
c o n c l u d e s  t h a t  a l l  a u c t i o n s  a r e  e q u i v a l e n t .  R e c e n t  
e x a m p l e s  w h e r e  e x o g e n o u s  a u c t i o n s  a r e  e q u i v a l e n t  a r e  
f o u n d  i n  t h e  s u r v e y  by E n g e l b r e c h t - W i g g a n s  ( 1 9 8 0 )  
a n d  a r t i c l e s  by H a r r i - s  a n d  R a v i v  ( 1 9 8 1  ) ,  R i l e y  a n d  
S a m u e l s o n  ( 1 9 8 1 1 ,  a n d  M i l g r o m  a n d  Weber  ( 1 9 8 2 ) .  
W h i l e  m o s t  r e s e a r c h  is  c o n d u c t e d  i n  a n  e n v i r o n m e n t  
w h e r e  t h e  a u c t i o n  f o r m  i s  c h o s e n  e x o g e n o u s l y ,  a  few 
m o d e l s  e m p l o y  m o n o p o l y  s e l l e r s  who c h o o s e  t h e  

- -- - 
a u c t i o n  form w h i c h  m a x i m i z e s  t h e i r  r e v e n u e .  -- 

K Z T i m i 3 a t i o n o f i G t  g a i n s  f r o m  t r a d e  i s  n o t  a 
m o t i v a t i o n  i n  t h e s e  m o d e l s .  

3 )  I t a k e  t h e  C o a s i a n  t r a d i t i o n  t o  b e  m a n i f e s t  i n  t h e  v i e w  , 

t h a t  c o n t r a c t u a l  o r g a n i z a t i o n a l  f o r m s  a r i s e  a s  
a l t e r n a t i v e s  t o  " p u r e  p r i c e w  a l l o c a t i o n  m e c h a n i s m s .  - 
Works  i n  t h i s  t r a d i t i o n  i n c l u d e  A l c h i a n  and  D e m s e t z  " .- 

( 1 9 7 2 1 ,  McManus ( 1 9 7 5 1 ,  B a r z e l  ( 1 9 8 2 ) ,  U m b e c k T 1 9 8 2 ) ,  
C h e u n g  ( 1 9 8 3 )  a n d  K l e i n  a n d  K e n n e y ( 1 9 8 3 ) .  



CHAPTER 1 

A SELECTIVE HISTORY OF AUCTIONS AND BIDDING SALES 

Almost all of the economic literature on auctions treats 

the form of the auction and the rules within as exogenous 

approach of considering the deter ination of prices and i ' 
i resource.allocation as invariant to the institutional 

arrangements. This approach implicitly assumes that the 

factors which determine the choice of institution do no8 

influence observed prices and/or allocations. But if the 
- -- 

choice of institution does not influence prices or 

al1ocations;why do different institutions exist? The only 

answer available from the auction 1iter.ature relies on the 

existence of monopoly power on the part of the seller. 

However, even monopolist sellers who attempt to maximize 

revenue cannot by themselves. support the exi-stence of 

particular auction forms. A necessary (but unstated) 

assumption in tie aono?oIy models is tKat const-raT-nrs exmtty 

since at the simple monopoly solution, the gains from trade 

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



... 
4 ,  

to the question of why particular suctjon 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 
- - -  - -  - - - -  --- - - - - - - -  

will be argued in subsequent Chapters that the existence of 

systematically different forms of auctions implies that 

different auctions have different purposes. It is the task 
- -  - - - - ---- -- -- - - - - - - -- 

, - - -  - 

. of this study to dequce what some of-these purposes might 

Slave Auctions 

Auctions have been used since a'ntiquity 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 Although 

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

likely that the common ascending price mechanism was used 

since Xenophori suggests that slaves be bought by the state 

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

- -  4 - - - -  

that manner being b y  public asceridfng pr-ice auction. 

f 
: Exp3icit Tceferermes *-ar;r~tiur~ir~g ur^ slaves in Rome 

descriS.e public ascending bid auctions. Strict legal codes 

governed the w a r r a n k e s  offered by sellers aa& =Fk ? 



required that a third party act as guarantor. One contract 

frpm 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 

antiquity, for example, Egypt and Assyria. 

f n more moctern times, slave auctions were commonly used 

in North and South America and at least for the United 

- 
companies from Holland, England, and America. From various 

points on the Gulf and Atlantic coas$s,- traders- would take 

% - 
groups of slaves to markets in Richmond* Natchez, and New 

Orleans where ascending price auctdons and private sales 

both were used. That auctions for slaves were common is 
-- - - - - - - - - - - - - - - - - -- 

evidenced by the fact that in the major slave trading 

centers, commercial directories of the period included many 

slave auctioneers; for example, an '1842 Pitt and Clarke's 

Directory for New Orleans listed the names of 1 8 5  slave 

dealers, 25 of whom were desi ated explicitly as J 
auctioneers. In addition, t h e  testimony of ex-slaves 

- + 

includes the accounts of many auctions, and where details 

exi_g_ts the auctions appear to have been public,ascx-riding--------- 

price auctions. 7 
- - - - 

It is noteworthy that over twenty or thirty centuries of 

known slave trading across at least three continents, the 



common gscending price auction was so consistently employed. 

Handshake Auctions 

One very peculiar form of auction which can be traced 

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

- 

which the auctioneer communicates with potential-buyers by 

means of a handshake, with hands- hidden under a towel or 

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

auctioneer who shakes handsp-with each while both of their 

hands are hidden. By grasping specific groupings of 

fingers, the bidders communicate the lev-el of their bids to 

the auctioneer. Cassady states that this method had its 

origins in China centuries ago.8 This method was used for 

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

and a variant is still used in Hong 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 

the Red Sea area around 1 9 1 0 .  Two traders are having 
v 

L- 
trouble deciding upon a price for some pearls and call in a 

broker who conducts the negotiation in ashandshake auction 

- "He L ~ b r n k e r !  ' l:nfoldsas headgear, - -  

spreads it over his hands and those of the seller, 
and a silent dialogue starts between both pairs of 
hands hidden under the fabric. Here is how it 
works: Catching one finger means: 1-lQ-lQO:l,OOQ; * 

etc.; catching two fingers indicates 



2-20-200-2 ,000 ,  e t c .  ,- a n d - s o  on u-p t o  t e n .  

- One u n d e r s t a n d s  t h a t  a l l  f i g u r e s  c a n  b e  
c o n v e y e a  i n  t h i s  m a n n e r  down t o  d e c i m a l  f r a c t i o n s ,  
s i n c e  t h e  o p e n i n g  b i d s  make i t  c l e a r  w h e t h e r  o n e  
d e a l s  i n  m u l t i p l e s  o f  o n e - h u n d r e d ,  o n e  t h o u s a n d ,  
t e n  t h o u s a n d .  

D u r i n g  t h e  b r o k e r ' s  a c t ,  t h e  s e l l e r  u t t e r s  
p r o t e s t i n g  n o i s e s ,  t h e n  makes  a  c o u n t e r  b i d  by i n  
t u r n  g r o p i n g  f o r  t h e  b r o k e r ' s  f i n g e r s ,  a n d  i t  a l l  
l a s t s  h a l f  a n  h o u r .  

T h e n ,  s e c u r e  i n  t h e  k n o w l e d ~ e  o f  t h e  
s e l l e r ' s  s e c r e t  p r o p o s a l ,  t h e  b r o k e r  s t a r t s  t h e  
s am e s F 1 e T i i T i & 1 - ~ c ~ ~ i 3 ~  w I t E - € h E -  buy  e r . 

A t  l o n g  l a s t ,  when h e  t h i n k s  t h a t  a  f i g u r e  
a g r e e a b l e  t o  b o t h  s i d e s  h a s  b e e n  r e a c h e d ,  t h e  
b r o k e r  r e n d e r s  h i s  a r b i t r a t i o n .  

He s e i z e s  t h e  s e l l e r ' s  hand  and  f o r c i b l y  
p u t s  i t  i n t o  t h e  b < y e r l s .  ' S a y  "1 s e l l n 1 .  

A t  f i r s t ,  t h e  s e l l e r  makes  a  f u s s  a n d  
r e f u s e s ,  b u t  f i n a l l y  he u t t e r s  t h e  s a c r e d  w o r d s .  

- - -- - - 9 k e A P g  a i r, ha  s - -bew- -Wlc  a*- 
a n n o u n c e s  t h e  p r i c e  w h i c h  h e  h a s  s e t .  I m m e d i a t e l y  
t h e r e  is  a  howl  f r o m  b o t h  s i d e s .  

The  s e l l e r :  'You h a v e  r o b b e d  me o f  my 
p r o p e r t y ,  you  a r e  a  t h i e f ,  God w i l l  p u n i s h  y o u ,  
e t c . '  

The  b u y e r :  ' B e c a u s e  o f  a  f o o l  l i k e  y o u ,  I 
am b a n k r u p t ,  may y o u r  f e e  b e  y o u r  t i c k e t  
t o . . . e t c . '  

O f  t e n ,  a s  c u s t o m  a l l o w s ,  t h e  -unmove*d 
b r o k e r  g e t s  b e a t e n  up  i n  t h e  p r o c e s s . n 1 0  

W h i s p e r e d  B i d  ~ u c t i o n i s  ------ 1 

C a s s a d y  s t a t e s  t h a t  w h i s p e r e d  b i d  a u c t i o n s ,  i n  w h i c h  

p r o s p e c t i v e  b u y e r s  w h i s p e r  t o  t h e  a u c t i o n e e r ,  a r e  common 

f i s h  a u c t i o n s  i n  ~ i n g g p o r e ,  M a n i l a ,  V e n i c e ,  a n d  C h i o g g i a  

t 

f o r  . 



-- - - - -- -- -- - - - - -- - --- - 

where competing vendors and buyers were assembled in close 

proximity. He also states that accordins to a fish company 

executive in Venice, the bids are used only for demand ' 

information 90 that the vendors can price their fish on a 

take-i tLbr-leave-it basis. ' l -  

Agricultural Product Auctions ------- 
A11 over the world, agricultural products are commonly 

- -- 
- - 

- - - - -p-p- 

- - - -  * 
auctioned. In India and Pakistan, cattle, fruit, and 

vegetables are auctioned. In most circumstances, open, 
."- 

ascending bid auctions are used but in at least sonze cases, 

descending price or sealed bid auctions are employed. 
5 €, 

Bullocks in Pakistan, for example %re commonly auctioned by 3 - 
- sealed bids. In Europe, perhaps the most famous auctions - -- -- - -- - 

include the flower and vegetable auctions of the 
G1. - -  
2 )r 

Netherlands. In the flower auction, the Dutch grZ dm'cending 
? 

4 
price method is used with a very costly reserve price 

mechanism. When sellers observe that prices are falling - * 
below some reservation level which they might ckoose, t h y  

- 
are able to stop the auction but i this case, the produce' P 
which xas for sale is destroyed, (A similar reserve price 

- -- - - - - - - - - -+ - - - -- - - 

system exists in Che Vancouv-er flower auction except that 

thKfloCers are nut destroyed but must be removed f r ~ m  the 

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

rollowing days.) - 



- --- 

1n:' ;North .Amer ica ,  a u c t i o n b  a re  u s e d  for c a t t l e ,  hogs, 

/ t o b a c c o ,  f i s h ,  and-  f l o w e r s .  I n  m o s t  c a s e s ,  t h e  m e t h o d  of 

a u c t i o n i n g  i s - c o n s i s t e n t  a c r o s s  g e o g r a p h i c a l  b o u n d a r i e s  
- 

a l t h o t l g h  t h e r e  a r e  e x c e p t i o n s .  F o r  e x a m p l e ,  t o b a c c o  i n  

O n t a r i o  i s  s o l d  b y  D u t c h  a u c t i o n  w h i l e  i n  t h e  U n i t e d  S t a t e s ,  
- - - - - - - - -- - - - - - -- -- 

- t h e  ~ n ~ l i s h  system is u s e d ,  A n o t h e r  e x a m p l e  o f  a  p r o d u c t  -- 

b e $ n g  a u c t i o n e d  b y  d i f f e r e n t  m e c h a n i s m s  i s z h o g s .  AgYn* i n  
C a n a d a ,  h o g s  are  a u c t i o n e d  by  t h e  D u t c h  m e t h o d  w h i l e  i n  t h e  

* -5 

- - -  -- -- 

U-ted S t a t e s ,  uhereauc€i?i?E a r e  ~ s e a ,  t h e  me thod  i s  
k 

~ n g l i h .  I n  t h e  cases o f  b o t h  h o g s  a n d  t o b a c c o  i n  C a n a d a ,  

m a r k e t i n g  o r  p r o d u c t i o n ,  o r  b o t h ,  is w i t h i n  a g o v e r n m e n t  

s a n c t i o n e d  monopoly .  

T h e  f i r s t  D u t c h  a u s t i o n  f o r  f l o w e r s  i n  N o r t h  A m e r i c a  is  

t h e  V a n c o u v e r  a u c t i o n .  This mechan i sm h a s  b e e n  s u b s e q u e n t l y  
-- 

i n t r o d u c e d  t o  t h e  T o r o n t o  a n d  M o n t r e a l  f l o w e r  m a r k e t s  a n d  

more  r e c e n t l y  t o  a m a r k e t  i n  S a n  D i e g o .  

A u c t i o n s  f o r  ~ % $ ? n c i a l  I n s t r u m e n t s  and  Gold  
7 

I n  both ~ a n a d a  and  t h e  UniLed  S t a t e *  a u c t i o n s  a r e  u s e d  

f o r  t h e  s a l e  of T r e a s u r y  Bills, a n d  r e c e n t l y ,  Exxon 

C o r p o r a t i o n  s t a r t e d  u s i n g  a u c t i o n s  f o r  t h e  s a l e  of bonds. 

F r a n c e ,  new i s s u e s  a? s Z o c k  are a u c t i o n e d .  13 



- - - - -  - - - - - - - - - - - - - 

Tax Farming by Auction 

Tar farsing is an institution by which private citizens 

collect taxes on behalf of the government. Tax farming has 

been used as a fiscal instrument by governments in ancient 

auction was used to allocate the licenses for five year . 

afloeated, but for nore modern t a x  farm licenses (nineteenth 

and twentieth centuries), public auctions uese prescribed 

although much carruption is,alleged, The corruption 

apparently occurred when the sale of licenses was by private 

agpsLntntent ar by an auetian uhkeh uas not public, 

Perhaps the largest  auction ever held uaa a t a x  auction. 
C 

I n  193 A - D .  the Praetasian Guard auctioned off the Rolean 
- --- - - - - - - - - - - - - - - - - -- -- - - - 

E~glse. Didius JufPanus offerede the highest bid and uas 

then awarded t b e  Empire .  The Roman Legion subsequently 

contested t B e  right of the Praetorian Guard to sell the 

Empire and after two aontlts, 9ddius 

Emperorship and his bead renoved. 14 

Jul ianus 
r 

had both the 

A huge ~ u ~ b e r  sf other goods are auctioned all over the 

u o r l d .  Oil leases, timber leases, antiques, art, machinery, 

and used f u r n i t u r e  are comionly s o l d  dnder auction, In the 
I 



- - - 

case  of g o v e r n m e n t a l  a u c t i o n s  f o r  r e s o u r c e  l e a se s , .  s e a l e d  

b i d s  are o f t e n  u s e &  w h i l e  f o r  a r t  a n d  a n t i q u e s ,  t h e  E n g l i s h  
- 

m e t h o d  i s  the  most common. 

A f a i r l y  b i z a r r e  a u c t l o n  o c c u r s  i n  S e a  t h e r e  w h a t  

a~e_ars9_ta-h y ? e r y - - c h e ; i n U  1va hleAMw& - 5 , -- 

-- - - a - " -  - - -A  uau-- -- " - - - - - - - -- 
d e l i b e r a t e l y  s u p p r e s s e d :  t h e  A l l i e d  Van L i n e s  w a r e h o u s e  

a u c t i o n s  b o x e s  of a r t i c l e s  w h i c h  h a v e  g o n e ' u n c l a i r n e d  f o r  

c e r t a i n  p e r i o d s  o f  t i m e ,  a n d  t h e  Company g u a r a n t e e s  t h e  
- - - - --- - - 

c o n t e n t s  o f  t h e  boxes a r e  unknown t o  i t .  F o r  e x a m p l e ,  t h e  

a u c t i o n e e r  w i l l  a n n o u n c e  t h a t  a c e r t a i n  b o x  i s  of  s o m e  s e t  

of d i ~ ~ ~ e n s i o n s ,  o f  a c e r t a i n  w e i g h t ,  a n d  was s h i p p e d  f r o m  

some s o u r c e  a t  some t ime ,  The b o x  w i l l  h a v e  b e e n  s e a l e d  
& 

Prom d e l i v e r y  and the a u c t i o n e e r  w i l 2  r e f u s e  t o  o p e n  t h e  box 

t o  I n s p e c t  t h e  c o n t e n t s ,  T h e  a u c t i o n  p r o c e e d s  by E n g l i s h  

r u l e s .  I t  is v e r y  i n t e r e s t i n g ,  b u t  u n c l e a r  why i h e  Company 
- -- -- - 

- -  - -  -- - 

refuses t o  o p e n  t h e  b o x  when k n o w l e d g e  o f  t h e  c o n t e n t s  w o u l d  

i n  r e l a t i o n  t o  t h e  c o s t  o f  + 

k n o w l e d g e .  

A Final A u c t i o n  - 
The D u t c h  East I n d i a  Company was o n e  o f  t h e  f i r s t  j o i n t  

-- -- 

stock c&rnpanies e v e r  forzed. - S e v e n t e e n  m e r c h a n t s  f o r m e d  t h e  

cqinparty to w d e  spices a n d  s i l k s  f r o m  l n d i ' a  a n d  C h i n a .  T h e  

company was f o r m e d  t w  t h e  e a r l y  y e a r s  o f  t h e  s e v e n t e e n t h  
-- - -- 

c e n t u r y  a n d  t h e  first sales of g o o d s  were by d i r e c t  sale t o  



- - - -  - - - 

c o m p a n i e s  o f  b u y e r s  i n  A m s t e r d a m  a n d  o t h e r  c i t i e s c * i n  t h e  

N e t h e r l a n d s .  I n  1629,  a  l a w s u i t  was  l a u n c h e d  b y , s o m e  o f  t h e  

s t o c k h o l d e r s  who c h a r g e d  t h a t  some  o f  t h e  d i r e c t o r s  o f  ' t h e  

c o m p a n y ,  who were a l s o  s h a r e h o l d e r s ,  w e r e  s e l l i n g  g o o d s  a t  

- - - - - - - -  . -  - 
s t o c k h o l d e r s '  aIIeged- 'XhaT,-  o n l y ' c e r t a i n  b u y e r s  w e r e  g a i n i n g  

c 

a c c e s s  t o  t h e  g o o d s  r e t u r n i n g  f r o m  t h e  O r i e n t  a n d  t h , a t  t h i s  

a c c e s s  was  a t  p r e f e r e n t i a l  p r i c e s .  I t  t u r n s  o u t ' t h a t  t h e  

a c c u s e d  d i r e c t o r s  o f  t h e  ~ o m p a n y . a n d  t h e  b u y e r s  w e r e  

r e l a t e d ,  b o t h  by b l o o d  a n d  f i n a n c e s .  To  c o n t r o l  w h a t  

a p p e a r e d  t o  b e  p o t e n t i a l  f r a u d ,  t h e  Company c h a n g e d  some  o f  
5 

15 its s e l l i n g  p r o c e d u r e s  t o  a n  a u c t i o n  s '~s tem.  

a. 

Iq t h i s  C h a p t e r ,  d e t a i l s  o f  s e v e r a l  a u c t i o n s  h a v e  b e e n  
- - - 

p r o v i d e d .  I n  some  c a s e s ,  i t  i s  i o t e d  t h a t  s im i l a r  f o r h s  o f  

a u c t i o n s  h a v e  b e e n  u s e d  y o s s  t i m e  a n d  g e o g r a p h i c a l  

b o u n d a r i e s .  I n  o t h e r  c a s e s ,  a u c t i o n  p r o c e d u r e s  a r e  

d e s c r i b e d  w h i c h ,  t o  s a y  t h e  l e a s t ,  a p p e a r  d i f f i c u l t  tow 

e x p l a i n .  W h i l e  m o s t  c u r r e n t  t h e o r y  o n  a u c t i o n s  a s s u m e s  t h a t  

f a c t o r s  w h i c h  might d e t e r m i n e  t h e  c h o i c e  o f  a u c t i o n  a r e  
- - -- -- 

i r r e l e v a n t  t o  the o b s e r v e d  p r i c e s  a n d  a l l o c a t i o n s ,  t h e s e  
- - - - - - - 

d e s c r i p t i o n s  p r o v i d e  some  f a c t u a l  b a c k g r o u n d  a g a i n s t  w h i c h  

a n  a l t e r n a t i v e  v i e w  can  b e  c o n s i d e r e d :  t h e  t y p e  o f  a u c t i o n  
- -- 

a n d  i n d e e d  t h e  u s e  of a u c t i o n s  a t  a l l ,  a r e  e n d o g e p o u s  



- - 

responses to specific market characteristics. If all 

auctions were equivalent, then the choice of one type.o$er 
- * 

any other must have been determined by chance (or by revenue 

maximizing monopolists). If these examples of auctions are 

- -- indicat LE, - then xe-----take- that, the ase-& -six&l-a~-tlgpe~--- 
- .< " \ - - - - - -  - -  - -- - - - - 

of a;ctions for similar items over disparate time periods% 

and geographical areas is purely by chance. Also chance 

determined, if all auctions are eauivalent, are % 

-- _the-Ues of 
- - - - - - -- -- - - - - - - -- 

such seemingly bizarre mechanisms as the handshake and 

'whispering bid auction. An alternative explanation is 
r i  

r warranted. 
Z 

In the following Chapters, it is argued that auctions 

are mear%of obtaining information, including price - 
* 

~nformation, with a warranty. The use of auctions by the 

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

light as a means of producing warranteed price information 

for shareholders.   he 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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E n g l i s h  a u c t i o n  t h a n  a  D u t c h  a u c t i o n ,  a  D u t c h  

--- - - - 
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CHAPTER 2 

LITERATURE SURV-EY 

* 
Hundreds of articles on the broad topic of auctions are -- a-b1eIn L-- e . - - - g 

articles can be broadly grouped into three categories: 

theoretical, experimental, and what is called here "pure 

bidding strategyn. The third category deals with discover- 

ing optimum strategies for bidders under specific assump- 

tions sggarding the distribution of biddersr valuations, the 

degree to which bidders are risk averse, and the information 

under whfch 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 
.z 

than taking the- type of auction as a datums2 the '* 

determination of optimal bidding strategies is of limited 
(8. 

interest. While this is not to 3a.y that the rules do not 

d 

affect bidding as indeed they will, it is to say that other 
- - -  - - --ppp-- - --- 

factors are important enough that the observed pattern of 
-- - 

bidding cannot be analyzed as though the rules were drawn 

independently of the environment in which the auction 
- -- 



operates. For example, the contention of the 
,- 

rules encourage the production of information and as a 

result some auction rules will produce different patterns of 

bidding because systematically different stocks of inform- 
-& 

ation,are differentially rewarded by different auction. - 
fJ 1 - - 

r u 3 e s .  - Because- of-these-consideratiops , no complete survey 
- - -  - - -  

of the "pure bidding strategyn literature is provided here, 

although occasionally, papers are cited. 

experimental categories is closely related insofai-'is both 

lines of investigation are implicitly asking similar 

questions: why do we observe auctions at all, and what ,. 
. *P 

determines the choice of auction However, while the 

4i 
current focus of these two lines of investigation are 

closely linked, the origins of these researches are not. 

The experimental litesature started as an attempt at finding - - 

ways with which economic propositions could'be tested in a 

way more analagous to what econumists considered the 
I 

repeatable, controllable environment of the hard sciences; 

auctions were a convenient environment in which to "demon- 

strate the potentialities of experimental techniques in the 

s t u d y o f appl i e d _!a r ke t - L ! x x w y L L W L  (-L% 2-1 ,+1=3 . 0 n 

Che other hand, the theoretical literature was borndut of 
- 

sn investigation not unrelated to the present study: in his 
C" 

seminal paper, Vickrey ( 1 9 6 1 )  set- h>s tgsk as finding a way_ - - - - 

% 

5 



in which efficient allocations of goods could be achieved in 

the face of a ma?ket in which buyers were few enough that . 
each had a non-trivial impact on the market, but numerous 

enough that col'lusion was prohibitively expensive-. As one 

proposed, and then -analyzed, a simple auction procedure. 

. . . Subsequent researchers have started where Vickrey left off: 

they have concentrated on W y z i n g  the results, in terms of 

price and allocation patterns, of various auction rules. 

Unlike Vickrey, however; they treat the type of auction as 

exogenous (or at best the result of choices made by 

monopolistic sellers) rather than derive it as an endogvous 

response to a given environment- or' problem. 

This survey is roughly divided i n t . ~  the above categories 
. Q 

of theoretical- and experimental. In the first part, the 

theoretical literature, including some recent work on 

optimal auction design, is traced from:Vickrey and then the 

experimental literature is examined, primarily by way of the 

research of Vernon Smith although mention is made of earlier 

S' 

but more obscure work by Edward Chamberlin (1948). -. 
x. 

The Theoretical ~iterature ---- -- 
- - -  - 

A Eiiiirnon element within the theoretical auction liter- 

ature is the use of the model(or derivative therefrom) first 

-- 
derived by Vlckrey (1967 1. Most subsequent work is 



p r e s e n t e d  a g a i n s t  t h e  b a c k g r o u n d  o f  t h a t  m o d e l  a n d - f o r  t h a t  

r e a s o n  t h i s  s u r v e y  s t a r t s  w i t h  a n  a * b b r e v i a t e d  e x p o s i t i o n  o f  + 

t h e  b a s i c  V i c k r e y  m o d e l .  &a 

T h e  V i c k r e y  Mode l  - ----I------ 
_ - _ ----- - - - - - 

- - -- - 

T-here a r e  N b i d d e r s  who e a c h  d r a w  t h e i r  marzinal va lu - - . - -  - - A  

a t i p ( v )  o f  t h e  i tem f o r  s a l e  f r o m  a  "commonv r e c t a n g u l a r  

d i s t ' r i b u t i o n  r a n g i n g  o v e r  t h e  ( 0 , l )  i n t e r v a l .  I n  c o n t r a s t ,  
- 

- 

o t h e r  F G s E F c h e r s  h a v e  b ~ d d e ~ s r > w t h e i r  e v a h a t l o n g  f r o m  a  
+ 

" p r i v a t e w  d i s t r i b u t i o n ,  t h a t .  - i s ,  e a c h  b i d d e r  u s e s  a n  

i n d i v i d u a l  d i s t r i b u t i o n  f r o m  w h i c h  t h e  e s t i m a t e  o f  t h e  v a l u e  
4 ,  

o f  t h e  i t e m  t o  b e  a u c t i o n e d  is  d r a w n .  Xn t h e  a u c - t i o n ,  

b i d d e r s  make o r a l  b i d s ( b )  i n  a n  a s c e n d i n g  m a n n e r  u n t i l  o n l y  

o n e  b i d d e r  i s  l e f t .  C o r r e s p o n d i n g  t o  a  h i g h e s t . e x p e c t e d  

v a l u e  d r a w n  o f  ( N - 1 ) / N ,  t h e  w i n n i n g  b i d  i s  t h e  a m o u n t  t h a t  

t h e  b i d d e r  w i t h  t h e  s e c o n d  h i g h e s t  v a l u a t i o n  is ~ r e p a r e d  tu - . - 
b i d ,  p l u s  e p s i l o n ,  w h i c h  c a n  b e  c o n v e n i e n t l y  n e g l e c t e d .  T h e  

e x p e c t e d  p r i c e  i n  t h i s  a s c e n d i n g ,  o r  E n g l i s h  a u c t i o n  

t h e r e f o r e ,  i s  t h e  s e c o n d  h i g h e s t  d r a w  ( b i d d e r  v a l u a t - i o n )  

f r o m  t h e  r e c t a n g u l a r  d i s t r i b u t i o n  w i t h  N* praws.   his is: 

w h i c h  e q u a l . ~  (N-1 ) /  ( N + 1  1. 
- -- 

T h e  v a r i a n c e  o f  p r i c e s  f r o m  t h i s  a u c t i o n  is  c a l c u l a t e d  as :  
1 



4 * 

w h i c h  e q u a l s  [2(N-1 ) ] / E ( N + 2 3  (N+1 
- 

I f ,  on  t h e  o t h e r  h a n d ,  t h e  a u c t i o n  w e r e  s u c h  t h a t  t h e  

a u c t i o n e e r  s t a r t e d  a t  t h e  h i g h e s t  maximum p r i c e  a n d  c a l l e d  ' 

o u t  s u b s e q u e n t l y  l o w e r  a n d  l o w e r  p r i c e s - u n t i l  some b i d d e r  A 

- a c c e p t e d ,  t h e  opt imum s t r a t e g y  c a n  b e  d e r i v e d  on  t h e  P 

- - - - - - - - - - - - - - -- - - - - -p - -- -- - - -  -- A -- 

a s s u m p t i o n  t h a t  e a e h - a i d d e r - -  knows - t h a t  a l l  o t h e r  b i d d e r s  - - ---- - - - - 
'* &, 

2 %  
d r a w  t h e i r  v a l u a t i o n s  f r o m  t h e  same d i s t r i b u t i o n .  When a l l  

- 

b i d d e r s - a r e  ~ i s k  n e u t r a l ,  a  Nash e q u i l i t i r i u m  e x i s t s  w h e r e  - 
t h e  e x p e c t e d  g a i n  is  m a x i m i z e d  s u b j e c t  t o  t h e  p r o b a b i l i t y  of-  

* .- 
b e i n g  t h e  w i n n i n g  b i d d e r .  The  s o l u t i o n  i s  t o  m a x i m i z e :  

b.. - - 

T h e  u n i q u e  e q u i l i b r i u m  i s  t h e r e f o r e  f o r  d a c h  b i d d e r  t o  b i d  

a c c o r d i n g  t o :  

b i  = [ ( N - l ) / N I v i ,  w h e r e  b i s  t h e  b i d  a n d  v  i s  t h e  m a r g i n a l  

v a l u a t i o n  d rawn f r o m  t h e  r e c t a n g u l a r  d i s t r i b u t d o n .  The 
- 

p r o b l e m  now i s  r e d u c e d  t o  f i n d i n g  t h e  h i g h e s €  e x p e c t e d  b i d  

r a t h e r  t h a n  t h e  h i g h e s t  e x p e c t e d  s e c o n d  v a l u e  a s  i n  t h e  c a s e  

o f  t h e  a s c e n d i n g  a u c t i o n .  T h e  w i n n i n g  e x p e c t e d  b i d  t h e n ,  

i s :  

w h i c h  i s  ( N - I ) / ( N + I )  a n d  is e q u i v a l e n t  t o  t h e  e x p e c t e d  

w i n n i n g  b i d ,  o r  s e c o n d  h i g h e s t  v a l u a t i o n ,  i n  t h e  a s c e n d i n g  

p r i c e  a u c t i o n .  



- 
T h i s  r e s u l t  o f  V i c k r e y ,  t h a t  b o t h  a s c e n d i n g  a n d -  d e s c e n d -  - 

- 

i n g  p r i c e  a u c t i o n s  r e s u l t  i n  t h e  same e x p e c t e d  p r i c e  o r  
- 

s e l l e r  r e v e n u e ,  a t  1-east  u n d e r  t h e  a s s u m p t i o n  o f  r i s k  

n e u t r a l  b i d d e r s ,  c a n  b e  f o u n d  r e p l i c a t e d  i n  a l m o s t  e v e r y  

a u c t i o n  p a p e r  w r i t t e n  s i n c e .  The  common i n t e r p r e t a t i o n  of  

- - -  - <- - - - - --- - - 

a t  l e a s t  f o r  r i s k  n e u t r a l  b i d d e r s !  t h e  p r i c e s  d e t e r m i n e d  i n  

a n  a u c t i o n  a r e  i n v a r i a n t  t o  t h e  a u c t i o n  r u l e s  c h o s e n .  

d e s c e n d i n g  o r  D u t c h  m e t h o d ,  i t  is shown t o  b e  h i g h e r  u n d e r  

t h e  D u t c h  m e t h o d .  The  v a r i a n c e  i s :  
. . 1 

w h i c h  e q u a l s  [ ( N - 1  ) 2 ] / [ ~ ( ~ + 1  ) * (N+~)I. 
d 

A F - r r g l i P h  r a l c s  is. I n  the l i m i t ,  t h e  v a r i i a ~ c e  o f  p r i c e s  iln 

. - t w i c e  t h e  v a r i a n c e  u n d e r  D u t c h  r u l e s .  

One o t h e r  c o m p a r i s o n  made b e t w e e n  t h e  E n g l i s h  a n a - ~ u t c h  
* 

a u c t i o n s  c o n c e r n s  t h e  v a r i a n c e  of g a i n s  t o  b u y e r s ,  g a i n  

b e i n g  d e f i n e d  a s  t h e  d i f f e r e n c e  b e t w e e n  t h e  m a r g i n a l  v a l u -  

a t i o n  a n d  t h e  b i d  .of t h e  w i n n i n g  b i d d e r .  V i c k r e y  c o n c l u d e s  
, 

t h a t  i f  r i s k  a v e r s i o n  i s  i n t r o d u c e d  t o  e v a l u a t e  t h e  r e s u l t s  
* 

o f .  d i f f e r e n t  a u c t i o n  s y s t e m s ,  t h e  D u t c h  s y s t e m  is  p r e f e r a b l e  
- -  - I I 

--- 

b e c a u s e  t h e  v a r i a n c e  o f  g a i n s  i s  s m a l l e r  t h a n  u n d e r  E n g l i s h  

r u l e s .  N o t e  h o w e v e r - t h a t  t h e  b i d d i n g  s t r a t e g i e s  r e m a i n  
. . 

t h o s e  of  r i s k  n e u t r a l  b i d d e r s  e v e n  t h o u g h  t h e  e v a l u a t i o n  i s  

- - - 

bzsect apm risk aversZon. - 



Although the descripTlon of the model here is done only- 
- - -  

- - 

for the ascending English auction and the descending Dutch 

auction, Vickrey points out that a second-*rice sealed bid 
- - - 

auction is equivalent to the Dutch auction. In the sealed 

bid version, the individual making the highest bid is the 

An interesting feature of this second-price rule is that 

i t i ~ e - s - r l e ~ - ~ r - e - ~ ~ ~ + k - v - i - ~ ~ ~ ~ - ~  -- -- - 
- - 

4. 

r. 
bidders. No strategy is preferable to Fevelation of true 

marginal valuation: that,is, if a bidder makes a bid below 

his best estimate-of the marginal value, the probability of 
I 

winning the auction falls but the price to be paid does not 

change*since the price paid is determined by not the winning 

.+ 

bidder but by the bidder with the next lowest marginal 

val'uation. Likewise, if the bidder were to.make a bid in 
- - -- 

excess of his marginal value, then in the limit, losses will 
f 
be expected. - 

Extension to sales where more than onekjtem is for sale - 
F 

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

- extends the second-priceauctisrr t o a x t - t n - 1  a s t  pricc 
- -- 

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

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

plus first bidder. E3eyond the full demand revealing 
A 

-- - - - -  - 
- 



characteristics which exist for this method, Vickrey point3 
- - - - - - -  - - - - - -  - - - 

out that informational requirements on the part of the 

bidders are reduced: mgeneral market appraisal ... [will be1 
-- - - 

entirely superfluousn C t 9 6 1 ,  p, 22). This point Is of 
A 

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

- - - - - -- -- - - ---- -- " - < 

with different information requirements of bidders, either 

by encouraging different information production br revel- 

19671,  Friedman (1963 )  and others make concerning the 
- 

relative merits of t w o  different auction procedures for U.S. 
I 

Tre9sury Bills, 
-i 

Discriminatory vs ,  Coapetitfue Rule Auctions -- 
P 

In auctions uhere 'there is more than one item for sale, 

an issue has arisen with respect to which type of auction 
- - - - - - - 

maximizes revenue for the seller. Two types of sealed bid 

auctions are considered: the first price auction in .which 
' P  

the highest j <bidders are awarded the items at the prices 
> 8 

they bid, and the "sec?dn price auction in which all 

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

The former is conventionally termed ndiscriminatoryn, and 
-- - - - - - - 

the latter ncumpetftiveR. 

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

theaddition of risk aversion on the part of bidders, Smith 
- - - -  



' -  - - - - -- - - - - 

fT966,  19671 argues that it is unclear which type of auction 

w i l l  produce more revenue for the U.S. Treasury from sale of 

its Bills, Whfhe it is clear that if bids are invariant with 

respect to the type of auction that the discriminatory 
ri 

auction will produce higher revenues, Smith argues that risk 
-- - 

are bidding under discriminatory rules. In thIs case it 

becoaes an empisfcal issue whether the discriminatory or 

competitive auction will yield higher revenues. Graphically, 

the issue is demonstrated in figure 1: the Rtruen demand 

funetlon is D and the observed demand function, ie the-one 

representing the shaded bids, is D*. If the area ABC is 3 
gfeater than the area CEF, the discriminatory auction rule 

-- 
- 

ufPk p r o d u c e  more reventre- T h e  Lsauc! is o ~ l y  o ~ s  of 

determining how much the demand function shifts inward under 

- -- -- - - -- - - -- 

df scrtminatosy ruTes. CS5me of Smi-iht s empirical results 

are-eonsidered in a fallowing section.) 



Qqantity of Bills 

Arguing from a slightly different perspe6tive. Friedman 

( 1 9 6 3 )  concludes that Treasury costs would fall (seller - 
revenues would rise) if a competitive auction were used. 

Friedman argues that discriminatory rules imply that only 

very knowledgeable investors can get into the Treasury Bill 

s a r k e t  since f n v e s t w s  who are buying bills for resale are 

using a dergved demand curve  and this means that "a bidder 
+' 

cannot afford to c o n s u l t  only his tastes; ... [he] must also 



continues tHe argument by suggesting that current special- -- -I 

ists are earning na higher rent than they otherwise couldn 
'\ 

(p. 3 2 0 ) .  This higher sent ILdicates to Friedman that' 

distrfbution costs to the Treasury are in excess of what 
C 

they would be under competitive auction rules where there 
- - - _ - - - - - -  - - -  

,would be - -  lower - -  payments - - -  - for the specialized servJces of - -  A - _ 

Treasury   ill investors. While it is unclear why entry into 

the Treasury Bill market does not eliminate these "highern 

-- - C -- - - -- - -- - - -- -- -- 

A 

Fem,-'two implications of the argument are of interest: 

first: "Friedman 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 rmplicit 

selection of bi.dders, Second, there is the implication that 

observed prices will reflect the information producing 

activities of the agents, That is, he says that the 

speczialists a're earning a rent due to the fact that t h e y  are 

informed and that their rent would be reduced .if the rules 

Here such as to make the production of the specialized 

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

rent would be manifest in a 1-r observed price for the 
I 

i 

Treasury Bills. / 

suggests that by Pimitfng the market to specialists, the 



incentive for collusion among biddersn (p. 3 1 9 ) .  1n 
% 

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

the part-of specialist employees, is discussed in some 

Another paper which analyzes the discriminatory versus 

L - - - -- - - - - - - - -- 

t h e c o i i p e t i t i v e a i c t i ~ i s % o i t  ( 1 9 8 0 ) .  Holt uses a game - - - "  - -  - .- 
* 

theoretic approach within the standard Vickrey model to 

reproduce Vickreyts original results that exp-ected prices 

or competitive auction rules when risk neutrality is 
P 

assumed. When risk aversion on the part of bidders is 
- 

introduced, Holt reaches the conclusion that discriminatory 

auctions produce higher revenues. The difference is 
4 

accountable by the amount of risk aversion assumed and in 

this way is similar to the results of Smith ( 1 9 6 6 ) .  Holt's 
* 

results are not surprising when considered against the- 

earlier wprk of, among others, Vickrey and Smith, and are 

indicative of a large body of the modern literature which 

uses game theory to analyze auctions, Most of this liter- 
C 

ature is directed toward ascertaining the optimal bidding 
+ 

strategy given various distributions of prior valuations, 

C 

k final examp1 e .of a recent paper whi ah considers the 

difference between discriminatory and c'ompetitive auctions 

is found in R i l e y  and Sa~uelsbrt 11981 ). 'Their results are 



equivalent to those of Vickrey, Smith and Holt: 
-- 

under assumptions of risk neutrality, expected prices are 

invariant with respect to the choice of eitherbthe discrim- 
/'- 

inatory or competitive auction but when risk aversion is 
h r' introduced, the expected price of the discriminatory auction 

Auctions with Efidders who have Axmmetric Information - ---- ----- -- - 
- - -  m--Lfd 1 y b y wL-41n2C> -kc -- 

stated that while the mathematics of a general solution was 

intractable, the result was easily seen by example. Using 

an illustrative example, Vickrey attempted to show that if 

Bidders had asymmetrical information then ,while the common 

or progressive auction was still. pareto-optimal in allo- 

gation, the Dutch auction was not: with asymmetric inform- 

ation, the item could go to a bidder other than the one for 

whom the object had the highest value. From this exampl'e, 

Vickrey g o e s  on n[T]o extrapolate rather boldly, ... one can 
perhaps hazard the guess that where the bldders are fairly 

homogeneous and sophisticated, the Dutch auction'may produce 

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

where there is much variation in the state of information 
---- -- --- --- 

..- then the Dutch auction is likely to prove relatively 
Inefficient from the point of view of securing an optimum , 



The present study take*~ a perspective almost directly 

opposite to that of Vickrey: while Vickrey suggests that the 

Dutch auction is not appropriate in circumstances where 

information is very dispara this thesis suggests the 

contrary - the Dutch auction 5 a device which tolerates 
-- --- - ---- -- - --- - - - --- - - - - --- -- - 

- 

_ "very well informabional diffefences. By rewarding those - - - .  

bidders who reveal better information to other agents in the 

market, the Dutch auction encourages the revelation of more 
- -- - - - -- -- - - - - - 

-- -- - 

(and guaranteed) information than would an English auction. 

Indeed, part of the value of the information arises from the 

fact that less well informed agents as well as better 

informed agents at thecauction can use information which is 

revealed. In this setting, both informed and uninformed 

Chapter 3. 

I n  a series of papers (1967, 1975, and 1977 ) ,  Robert - 
Wilson discusses the use of different auction mechanisms in 

the context of asymmetrical information held by bidders. In 

the 1967 paper, Wilson describes, within the context of a - 
Yickrey type sealed bid auction, the situation where one 

* 

b i d d e r  has an exact estimate of the value of the item for 
- - - - - - - - - -- -- -- -- -- -- - 

safe and-the other bidder knows only the distribution from 

unlc-t value iTdrawn, He shows that the less informed 

bidder will choose a randomized strategy while the informed 

bi&clar maximizes expected p r o f f t  try making bfds w n l c G r r W a 1  



his exact estimate. The results of Wilson's analysis 

indicate that the better informed bidder will .be 'the winner 

less often but that when he wins, he reap%a,very large - * 

"profit", which is observed as a low ~ric;. 

Although Wilson does not provide any analysis beyond the 
- - - -1 

-- -- -derivation of th-e- gquilZbrium 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 

This is due to the fact that the less informed bidder always 

', 
is observed to bid a price higher than the (unobserved) bid * 

of th& informed bidder, i.e., the informed bidder 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 the exact estimate of-the 

item's value and competition drives subsequent prlces upward 

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

less well informed bidders. 

In two other papers (1975 and 1977) Wilspn considers the 

case where bidders can get information from samples. In 

th i s s itu-a t ion- and-wheUfamaL%&s-n&-eost3 5 - k - 7  

that the informed bidder will always drivce the l l n i n P n r m ~ d  
- - - - 

% 

bidder either out of the auction or into producing sample 

information of equal quality. Also in the 1977 paper, - 



W i l s o n  s h o w s  t h a t  t h e  e s t i m a t e s  o f  v a r i o u s  b i d d e r s  a r e  

c o n s i s t e n t ,  i . e . ,  i n  l a r g e  s a m p l e s ,  t h e r e  is n o  b i a s  i n .  t h e  

o b s e r v e d  p r i c e s .  T h i s  r e s u l t  i s  i n  c o n t r a s t  t o  t h e  p r o p o s -  

i t i o n  known a s  t h e  " w i n n e r ' s  c u r s e n .  

T h e  w i n n e r ' s  c u r s e  is  t h e  p r o p o s i t i o n  t h a t  t h e  w i n n e r  

a l w a y s  p a y s  t o o  much .  W i t h i n  t h e  f o r m a t  o f  t h e s e  k i n d s  o f  

v a l u e  o f  t h e  item f o r  s a l e .  S i n c e  t h e  h i g h e s t  o f  t h e  

u n b i a s e d  b i d s  is  c h o s e n ,  t h e  o b s e r v e d  p r i c e  is a l w a y s .  b i a s e d  

u p w a r d -  t h e  w i n n e r ' s  b i d  i s  a . lways  i n  e x c e s s  o f  t h e  i t e m ' s  

v a l u e  - t h e  w i n n e r  l o s e s .  T h i s  " p h e n o m e n o n w  ( E n g e l b r e c h t -  

W i g g a n s ,  p .  1 3 3 )  was f i r s t - a n a l y z e d  by  C a p e n ,  C l a p p ,  a n d  

C a m p b e l l  ( 1 9 7 1 )  a n d  h a s  a l s o  b e e n  n o t e d  b y  B e l o v i c z  ( 1 9 7 9 )  I 

a n d  S m i t h  ( 1 9 8 0 ) .  S m i t h  u s e s  a n  a p p a r e n t l y  d i f f e r e n t  

m o d e l ,  o n e  i n  w h i c h  e v e n  i n d i v i d u a l  b i d s  a r e  b i a s e d :  

" C l e a r l y  t h e s e  s u b j e c t s  a r e  b i d d i n g  i n  e x c e s s  o f  t h e i r  

m a r g i n a l  v a l u a t i o n  f o r  t h e  i t e m  t o  b e  v e r y  s u r e  o f  h a v i n g  

t h e i r  b i d  o r  b i d s  a ~ c e p t e d . ~  ( 1 9 8 0 ,  p .  3 6 6 ) .  M i l g r o m  a n d  

W e b e r ( 1 9 8 2 )  s t a t e  t h a t  t h e . w i n n e r t s  c u r s e  is  r e s p o n s i b l e  f o r  

t h e  o b s e r v a t i o n  t h a t  o i l  c o m p a n i e s  who b i d  f o r  l e a s e s  i n  t h e  
-- -- - --pppppp -- -- - - -- 

1 9 6 0 ' s  a n d  1 9 7 0 ' s  h a d  v e r y  l o w  p r o f i t s .  8 

An i n t e r e s t i n g  way' o f  d e a l i n g  w i t h  i n f o r m a t i o n a l  

a s y m m e t r i e s  c a n  b e  f o u n d  i n  M i l g r o m  a n d  Weber  ( 1 9 8 2 )  w h e r e  



they i.ntroduce what they call "affiliatedn random variables. 

In rough t-erms, affiliated variables are those variables 

which carry information from one agent *in an auction to 

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

its disclosure affects- the valuation that other agents put 

o-!-the item_for sale, WiLh-the concept -of affiliated - 

- *- - -  
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 r e d u c t i ~ n o f -  
- - -- - - --- - --- - --- 

(redundant) research required by individuals in the auction. 

Other results from this paper are discussed 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 

*tlrhrth-nuc~ion. Whlle most of the =terature assumes 

some stock of information which is fixed for the duration of 
I . = i ' <  

the auction, a few recent articles have at least hinted at 

the possibility that auctions might affect the production of 

information by the choice of rules used. Riley and 

Samuelson (1981) for example, point out that second price 

auctions have an advantage in that specialized knowledge 

about the market becomes redundant; that is, the Dutch 
-p-p--pp-p----- 

auction "economizes on the information each buyer requires 

to bid optimallyn (p. 3 8 9 ) .  Another point raised in the 

same paper is a speculation that sellers might-profitably 
- - -  - - -  - 



produce information or encourage pooling of information bi 

bidders. The possibility that the auction rules might be 

designed for just this task is not explored however. . 
Another paper which hints at the possible inappropriate- I- 

ness of using models in which the stock of information is . 
- fi-xed is-Goldbr=g ~197T>.-I-n--a-paper concern-ed primmiry--- - - - - -  

- 

with the issues of pre-eontract information and bidding 

strategy, 'Goldberg chastizes economists for their neglect 

for their- existence. He says: 
.. 

nEconomists have implicitly assumed that the 
bidding competition can be Judged in one dimension 
- price - and that the specifications are 
determined exogenously; the- bidding mechanism w 

merely entaiks incidental transactions of no great 
cost or analytical import.... Rather 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 
- -- - - - - -- - 

ignored. Rather, to extrapolate from ~ i i d b e r ~ ,  we should 
- - - -- - - 

expect institutions to emerge for the protection and - -  ------ 
conveyance of information where that information is 

- - - -  - * -.* 



sufficiently valuable.This theme is expanded upon in Chapter 

Reserve-Price and Entrance-Fee Auctions --------------- ---- 
Several papers have introduced questions related to the 

circumstances in which it mi-ght be profitable for auctions - -- 

t 

to use reserve prices or entrance fees. Using a framework 

in..which he considers the possibility that the stock of 

information brought to t-he auction might be affected by the 

rules, Johnson ( 1 9 7 9 )  derives an optimal entrance fee which 

sorts potential bidders in such a way that expenditure on 

what could be called redundant information is reduced. The 

entrance fee serves to notify bidders that only those with 

expectations of bid din^ above some level should attend. In 

q this way, bidders who have, for example, low valuations of 

the item for auction will make fewer resource expenditures - 

on, for example, refining their estimates.By reducing such 

expenditures, the rules of the auction provide benefits to 

both buyers and sellers. 

- - In a si.milar way, Milgrom and Weper introduce reserve 

prices to act as a filter between bidders with "appropriaten 
- - - - - -- - - - 

afid ntoo lown valuations of the item for sale. Again, by 

r6buFiEngthe expenditures by individuals who would otherwise 

produce or brihg to the aGction redundant information, 

reserve p r ~ c e s  are beneficiaI €33 boWi buyersand sellers. 



Optimal Auction Design ------ 
7-  

-- 
C - 

Some recent literature has explicitly considered the - .  

question of the appropriateness of type of auction, the most 

notable examplss-beingMyerson-(1981),--Kar-r-isa~B- 
L A  - - - - -- - -. 

Raviv(1982), MiJgrom and Weber, and Riley and Samuelson. 

While some aspects of these papers have bsen discuasep, 

procedures have not, 

The prime determinant of the type of auction in' these 

and other papers which explicitly ask the questions of this 

thesis is revenue maximization on the part of the seller. 

Ri3ey and Samuelson-for example, st-art by stating that the 

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 position?" 

Because of the reliance on monopoly settings, these 
* 

papers are not directly relevant to the questions asked in 

mechanism in this thesis is conducted within an environment 
- --- 

in which alternative mechanisms are available. 



Summary of Theoretical Literature 
- 

A strong commonality 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, and in the results of that analysis. With respect 
- - - - - -- - - - - - -- - -- - - - - - - - - -- - - 1  

.A sumptions, res-eaPcher5 have, by and large, started by - -- 
to 5, 

- stating that the -form of auction is exogenous. Only hints 

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

be determined endogenously by any market characteristic 

(except monopoly power on the part' of sellers). Also, the 

auction is generaIly described with order s-tatistics; for 

example, the equivalence result between English and Dutch 

auctions which nearly every author reproduces can be 

€&w&e&t%&z~d by deriving the expected second highest valu- 

ation from some distribution: in the English auction, 

bidders need only bid epsilon abbve 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 auction is analyzed as a lottery rather-than a mechanism 

- 

designed to serve particular needs. 

The commonaliiy of current research extends beyond the 
- - - - - - - - - - - - - - - - - - - - -- 

basic modeis to the results generated. Vickrey's original 

conclusions about the equivalence of expected prices'in 
. . 

different auction settlngs remains nearly untouched, When 

- - -  - - -  - -  - - 
risk aversion is in~rsduced, the issue only-changes insofar 



i t  becomes arr e m p i r i  czrl 

s u c h  i s s u e s  as  r e s e r v e  p r i c e s  a n d  e n t r a n c e  fees  h a s  not 

altered t h e  b a s i c  t h r u s t  of t h e  o r i g P n a l 2 i e k r e y  uork whicW2 
.r .- 
2 - ,  

analyzes t he  impact o f  e x d g e n o u s l y  deteGrnined a l l o c a k i o n  

m e c h a n i s m s  a l t h o u g h - h i n t s  e x i s t  o f  t h e  p c l s s i b i l i t y  that-the t 

f a r m - a f  the - ~ ~ ~ r a t g ~  .. he--b-tter- a nna-1-y-aad-- as- e - n d ~ ~ ~ - - - - - - - - - - - - -  
* 

r a t h e P  t h a n  e x o g e n o u s .  However ,  e v e n  t h o s e  p a p e r s  w h i c h  

a t t e m p t  some a n a l y s i s  of o p t i m a l  a u c t i o n  d e s i g n  h a v e  been 

u n s u c e s s f u l  i n  producing a n y  r e f u t a b l e  p r o p o s i t i o n s  a b o u t  -. 
d i f f e r e n t  the u s e  of a u c t i o n s ,  



The ~ x ~ e r i m e n t a l  Literature 

The first example of laboratory-type experiments in the 

context of markets and bidding that I have found is in 

E d w a r d  Chamberlfn C19481. Chamberlin gave his subjects 
_- - - -- - - - -- - -- - -- 

marginal cask  and -a~arginaI  value =ti cketaR and directed -them' 
* - 

to find trading partners at whatever price they could. The 

tradfng was execyted on a simultaneous bilateral basis; that 
# 

-- 

is, each agent attempted to find a compatible trader but did 

a g t  ankounce his $Pd or offer to more t h a n  one other agent 

at a time. Chaabeslin conefuded that *no tendency- for 

prizes 6 0  move toward equilibrium during the course of t h e  

market or for the hast price to be closer to equilibrium 
-. 

than earlier* ones 1s discernible in the data of o u r e x p ~ r i  - 

merit." (p. 101 1 .  

A l ~ t o s t  fifteen years -later, Vernon Smi-th ( 1 9 6 2 1  

published*what was to be the first of an impressive body of 

w o r k  on experimental market analysis. Smith's study 

d i f f e r e d  from that of Chamberlin in two fbndamental ways: 

.fir•˜%, Saith analyzed trading over several successive 

tradlng p e r i o d s  rather than during a single period, a n d  

- -- - - -- - 

s e c o n d ,  S=ithFs subjects engaged in multilateral trading by 

annannefng bids and uPBers publicly. Likewise, Smith's 

conclusions were m u c 3  different: "even where numbers are 

' m 3 P  ,-t* m s z r c m g  tencEenclesTi7or supply-demand 



e q u i l i b r i u m  t o  b e  a t t a i n e d . "  ( p ,  134) S m i t h  c r i t i c i z e d  
I 

/ 

C h a m b e r l i n t s  d e s i g n  o f  t h e  e x p e r i m e n t a l  m a r k e t  by s a y i n g  
* 

t h a t  t h e r e  was no  p r e s u m p t i o n  t h a t  a  m a r k e t  c l e a r i n g  p r i c e  

would  e m e r g e  f r o m  a  s e r i e s  o f  u n c o n n e c t e d  t r a d e s  i n  w h i c h  

p a r t i c i p a n t s  were p r e v e n t e d  f r o m  l e a r n i n g  a b o u t  t h e  m a r k e t .  

- 
-- - -- --- - - - - - - - - - -- -- -- - -- - - -- -- 

~ m i  t h - a t t r i b u t e d  t h e  d i f f e r e n c e  - in  r e s u l t s  t o  the__-Pea-r_ning - - - > -  - 

w h i c h  h e  a l l o w e d  f o r  i n  h i s  e x p e r i m e n t .  H e  c o n s i d e r e d  t h e  
r 

l e a r n i n g  a  n e c e s s a r y  c o n d i t i o n  f o r t a n  e q u i l i b r i u m  p r i c e  t o  

- - -- 
-- - - - - - - - - - 

b e  g e m a t e C T r a  n e o - c l a s s r c a l  modef .  

W i t h i n  t h e  1 9 6 2  p a p e r ,  S m i t h  c o n d u c t e d  t e s t s  o f  two  

c o m p e t i n g  t h e o r i e s  o f  t h e  t a t o n n e m e n t  p r o c e s s .  A g a i n s t  t h e  

W a l r a s i a n  h y p o t h e - s i s  t h a t  p r i c e  a d j u s t m e n t  y a s  a f u n c t i o n  o f  

t h e  e x c e s s  demand a t  a g i v e n  p r i c e ,  S m i t h . t e s t e d  wha t  h e  - 
J .  ' 

c a l l e d  t h e  T e x c e s s  r e n t f  h y p o t h e s i s .  Under  t h e  e x c e s s  r e n t  

h y p o t h e s i s ,  p r i c e  a d j u s t m e n t  would  b e  a  f u n c t i o n  o f  t h e  

d i f f f e r e n c e  i n  r e n t s  a v a i l a b l e  t o  buy-ers  a n d  s e l 1 e r s " a t  any 

g i v e n  p r i c e .  F o r - e x a m p l e ' ,  i f  b u y e r s 1  a n d  s e l l e r s 1  demand 

a n d  s u p p l y  s c h e d u l e s  i m p l i e d  l a r g e  d i f f e r e n c e s  i n  r e n t  a t  
- 

some p r i c e ,  t h e n  a d j u s t m e n t  would  b e  f a s t e r  t h a n  i f  b u y e r s  

a n d  s e l l e r s  h a d  i d e n t i c a l  g ) o t e % t i a l  r e n t s  a v a i l a b l e .  A g e n t s  

w i t h  more  r e n t  a v a i l a b l e  were, u n d e r  t h i s  h y p o t h e s i s ,  more  

e x c e s s r e n t  byp-esl s w a s  m e r e  s a t l s f a c - t o r y  t h a n  t h e  
'* 

~ a l r a s i a n 8 h ~ ~ o t h e s i s  a n d  s u g g e s t e d  t h a t  " a  c o m p e t i t i v e  

m a r k e t  f o r  a  s i n g l e  commodi ty  c a n  b_e i n t e r p r e t e d  as seeeking - -  



t o  m i n i m i z e  t o t a l  r e n t . "  ( p .  1 3 4 )  
-. 

I n  a  f u r t h e r  s t u d y  [ 1 9 6 4 j ,  S m i t h  i n t r o d u c e d  t h e  p o s s i -  

b i l i t y  t h a t  b u y e r s  were a l s o  a l l o w e d  t o  make b i d s  a n d  t h a t  

b o t h  b u y e r s  a n d  s e l l e r s  c o u l d  make b i d s .  , S m i t h  h y p o t h e s i z e d  

t h a t  t h e  m a r k e t  o r g a n i z a t i o n ,  i . e . ,  t h e  r u l e s  c o n c e r n i n g  who 

-- -- - -- 
- c o u l d - m a k e  of ~-SF+ or hie, w o ~ & ~ l t e r - t h ~ - ~ a ~ T n w h i c h -  

.- - 

e q u i l i b r i u m  p r i c e s  w e r e  e s t a b l i s h e d .  T h e  e v i a e n c e  f r o m  t h i s  

s e r ies  o f  e x p e r i m e n t s  s u g g e s t e d  t h a t  a t  a n y  g i v e n  m a r k e t  

p e r i o d ,  q r  
-- - -  1 c ~ r e - h i & s + - k c h - - ~ ~ ~ ~ u y e ~ ~ ~ ~ - f r e P t B t t t c  ci - - - -- - - 

-- 

Z 
t o  make o f f e r s ,  n e x t  h i g h e s t  when b o t h  b u y e r s  a n d  s e l l e r s  

were p e r m i t t e d ' t o  m a k e  o f f e r s ,  a n d  l o w e s t  when o n l y  s e l l e r s  

made ~ f f e r s .  I 

F u r t h e r  s t u d i e s  by S m i t h  ( e . g . ,  1 9 6 5 ,  1 9 6 7 ,  1 9 7 6 a ,  

1 9 7 6 b ,  1980,  1 9 8 2 )  a n d  w i t h  Miller a n d  P l o t t  ( 1 9 7 9 )  a n d  

W i l l i a m s  ( 1 9 8 1 ) ,  m a i n t a i n  s i m i l a r  f r a m e w o r k s  a n d  a d d  

c o n s i d e r a t i o n s  s u c h  as t h e  e x i s t e n c e  of minimum p r i c e s ,  
L 

s e c r e t  b i d d i n g ,  f i r s t -  v e r s u s  s e c o n d - p r i c e  m e c h a n i s m s ,  a n d  

q u a n t i t y  r e s t r i c t i - o n s .  One i m p o r t a n t  a s p e c t  o f  t h e s e  

s t u d i e s  f r o m  t h e  p o f n t  of  v i e w  o f  t h e  c u r r e n t  r e s e a r c h  i s  * 
t h e  t e s t l n g  o f  some o f  t h e  t h e o r e t i c a l  k y p o t h e s e s  p u t  f o r t h  - 
by V i c k r e y  [ 1 9 6 1 1 .  Y i c k r e y  s u g g e s t e d  some e q u i v a l e n c e  

t h e o r e m s  w h i c h  r e l a t e d  E n g l i s h ,  D u t c h ,  f i r s t - - a n L - - - -  
- - - - - - - - - - - - - -- - 

.t 

s e c o n d - p r i c e  s e a l e d  b i d  a u c t i o n s  a n d  much o f  S m i t h ' s  
- - - - - - - - 

e p x e r i m e n t a l  work is  d e v o t e d  t o  t e s t i n g  t h e s e  h y p o t h e s e s .  
= 

I n  h i s  1 9 6 7  s t u d y ,  S m i t h  a t t e m p t s  t o  r e p l i c a t e  t h e  U.S-. 
- - -- - -  

- - 



Treasury Bill auction and experiments with the use y of first- L 

A- * 
- 

and second-price rules. The tests were to some extent also 

designed to examine the claims of Friedman (1962, 1963) and , 

others relating to whether the Treasury would receive more 

revenue by instituting a procedure whereby the highest 
t 

- - 

p b i d d ~ P s ~ r e ~ c e i u e d t k e - T r e a s n r y g i 2 1 s  a t t h e  yrfmrbM by, thep----- 
u- - - - - - -- 

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

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

when the total demand for Bills, regardless of price, is 

much greater than the supply. When the excess demand so k - 2 .  

defined is Small;,the two sets of rules are equivalent in * 
5 

terms of rev:nue generation. Other conclusions of the study 

suggest that the variance .of bias is higher when lowest- - 

price rules are used than when the winning bidders pay their 

b i d  pr-ice. 

In more recent papers Smith has produced experimental ' 

c- 

results on the. effects of informati-on disclosure in 

auctions, and on the effect of price limitations. In his 

P 1 9 8 0  study, for 'example, evidence is provided to suggest 

that markets in which the complete demand and supply 

. - than markets - -- -- in - which bidders know only their own schedules. - 
This result may be due, according to Smith, to the excess 

rent hypothesis. 



- - - - - - - - - - - - - p----- 

T h e  w i n n e r ' s  c u r s e  " p h e n o m e n o n w  h a s  a l s o  b e e n  t e s t e d  

. e m p i r i c a l l y  b y  S m i t h  ( 1 9 6 7 )  a n d  B e l o v i c z  ( 1 9 7 9 ) .  S m i t h  
5 

s t a t e s  t h a t  i n  c o m p e t i t i v e  a u c t i o n s ,  b i d d e r s  " s o m e t i m e s  b i d  

i n  e x c e s s  o f  t h e i r  m a r g i n a l  v a l u a t i o n s 1 '  ( p .  3 6 6 ) .  B e l o v i c z  

c o n f i r m s  t h i s  r e s u l t  a n d  b o t h  a c t h o r s  s u g g e s t  t h a t  t h i s  

-- - - -- - bfzarre r e s u f  t i s  ~ e t o l ' f s k a v e r s ~ o n  ,on t h e  p a r t  o f  me - -  -- --- 

b i d d e r s .  I t  i s  u n c l e a r  h o w e v e r ,  why r i s k  w o u l d  mean b i d d e r s  1 
- 

p r e f e r  n e g a t i v e  t o  z e r o  p r o f i t s .  

a u c t i o n s  o f  m u l t i p l e  u n i t s ,  Fre-d Williams ( 1 9 7 2 )  e x t e n d s  

some  o f  S m i t h ' s  ( e . g . ,  1 9 6 4 )  e a r l y  work  by c h a n g i n g  t h e  
* 

u n i t s  f o r  s a l e  from o n e  t o  some  m u l t i p l e  v a l u e .  1.n t h i s  

w o r k ,  W i l l i a m s  r e p o r t s  - t h a t .  t h e  c o n v e r g e n c e  t o > u i l i b r i u m  

p r i c e s  i n  t h e  m u l t i , p i e  u n i t  c a s e  is  t h e  o p p o s i t e  o f  t h a t  

p r o d u c e d  by  S m i t h ;  Wil l iams f o u n d  t h a t  when " p r i c e  

l e a d e r s h i p "  was e x h i b i t e d  b y  s e l l e r s ,  p r i c e s  c o n v e r g e d  t o  a  

v a l u e  a b o v e  t h e  t h e o r e t i c a l  v a l u e  a n d  i f  by  b u y e r s  t o  a  . 
v a l u e  b e l o w  t h e  t h e o r e t i c a l  l e v e l .  

A s i g n i f i c a n t  a m o u n t  o f  e x p e r i m e n t a l  work  h a s  n o t  b e e n  * - 
i n c l u d e d  i n  t h i s  s u r v e y .  T h e  b u l k  o f  t h a t  work  i s  

c o n s i s t e s t  w i t h  t h e  work  r e p o r t e d  h 'e re  i n s o f a r . a s  t h e  

r e p o r t  a n y  s i g n i f i c a n t  d e p a r t u r e  f r o m  t h o s e  r e p o r t e d  a b o v e .  
- - 

Some o f  t h e  r e p r e s e n 5 a t i v e  p a p e r s  i n c l u d e :  M i l l e r ,  P l o t t , . *  
-- 

a n d  S m i t h  ( 1 9 7 1 ) ,  F i o r i n a  a n d  P l o t t  ( 1 9 7 8 ) ,  P l o t t  a n d  S m i t h  
- - - - - -- - - - -- 



(1978), Isaac and Plott (1981), Plott and Wilde (19821, 
. .  

Arlington Williams (1979 and 19.80), Smith and Arlington 

Williams (1981), Smith, A. Williams, Bratton and Vannonl 

(19821, and Coppinger, Smith and Titus (1980). 
"2 

% 

The economic literature on auctions is divided into two 
J. 

-broad categories: theoretical and experimental. The 

consistent approac-h in bothcategories T T t h a t o 7 ~ I ~ i n g -  

outputs and prices within 'the frame;ork of exogenously 
< 

determined market institutions. While recent articles 

consider the more fundamental questions concerning why 

specific in~t~tutional forms are chosen, much work is needed 

" toward a more general theory of auctions, specifically a 

- - theory which derives the form of market institutions as an 

endogenous response to economic factors. 



NOTES TO CHAPTER,. 2 

(1 )  For example, Stark and Rothkopf list nearly five hundred a 
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. 

--- - - 
- - -  - ----- ---- -- 

- -- - 

( 2 )  This is very similar-to an approach suggested by Hurwicz " - - 
(1959). "... [ Tlhese findings suggest the 
possibility of a more systematic study of resource 
allocation mechanisms. In such a study, unltke the 
more traditional approach, the mechanism becomes the 

- - - - p* u ~ u b e  pr ohlem , ~ a - - W ~ ~ - - t p -  
28 

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

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

( 5 )  Friedman's expression nhigher rentw may be net income, 
or profit in the sense that Fisher uses: "When risk 
attaches to any ... form[s] of capital ... the man in 
the street calls net income p r o f i ? ~ . ~  Fisher . . 
(19301, 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 i n  Chapter 1 on the use of 
+ auctions by the Dutch East India Company. 

( 5 )  Milgrom and Weber (19821, P o  1094- 



CHAPTER 3 

AN ALTERNATIVE STRATEGY 
- 

-- - - - -- --- - - - -- - -- - -  --- - 
- - - -  

- 

- " -  - 
In the last chapter, the literature survey described the 

basic strategy which -generally has been followed in the 

e 
investigation into auctions. To reiterate, prices and 

- - - - -  -- - - - --- -- 
- 

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

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

exogenously. 

In this chapter, I demonstrate that except in very 

' unusual circumstances, theorems generated with models of 

--exo gef fous I+ -B&em i ~e a e k t o m ? m - ~ i - m l  y t o D e 

meaningful. Although the criticism to be made is very 
- 

general, I choose as an example of a meaningless theorem the 

, .equivalence of auctions theorem. This theorem, which i3 

ubiquitous in the literature, states that expected prices in 

Dutch and ~ng'lish auctions will be equivalent when bidderst 

strategies and risk attitudes are of an appropriate form. 

The criticism is restated in more general form as an 
- - - -- - - 

inappropriate use of partial or "too partialn analysis for 
- -  

the questions at hand. An alternative to the exogenously 

determined auction strategy is outlined in this -chapter and 
- -- 

expanded into a theory of Dutch auctions in the next 



chapter. 
. . 

In llMicroeconomic Systems as an Experimental Science1' * e 

* 
(1982), Vernon Smith describes the llmethodoldgy and function 

of experiments in microeconomicsn (p.923). The system 
- 

described by Smith produces results which are claimed to be 
--- -- -- -- - - - -- - - - - - - -  - -- - 

- 
- -- -- -- - -- - 

l1transferableU to field  environment^^^ (p.937) when what Smith ; , 
Z 

calls parallelism holds. Parallelism is defined as: 

"Propositions about the behaviour of individuals and the. 
-- - - - - - 

- - - - - -- 
- - - - - - - - - 

- 

performance of institutions that have been tested in the 

laboratory-microeconomies apply also to nonlaboratory 
9 

microeconomies where similar ceteris paribus conditions 

hold.'' ( p . 9 3 6 ) '  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-eory or 

- institution in a la@?atory microeconomy is falsified with ,' * 

field data." (p.937) 

I focus on a necessary but unstated assumption in 

Smithl's system for that system to be wpayallelll. I show that 

if .one follows Alchianls survivor principle, ,and accepe 

Smith's own requirement. that parallelism hold then the - - - - , - - - ~ - - - _ _ _ - - _ - - _ - _ - - _ - - *  
-6 

c'urrent laboratory and theoretical attempts to compare 

different types o f  a u c t ~ n s i n t e r ~ s o f p r i ~ ~ T - ~ X i i a t i ~ ~  

~ . p m r r s t ~ l n g l e s s .  If on the other hand, the 

survivor principle argument is not accepted, it becomes 
< 

necessary to folXou Smith expliaitzy by provldingsom3 



ev,idence from "the f ieldn which suggests that parailelism 

should be 'refected in experiments comparing prices and 

allocations of-different, exogenously determined 

institutions. 

.. Smith defines a microeconomic system with the following 
-- -- - 

characteristics: an environment oonsists of K+l 'commodities * 
-- - - - - - - -- - - - - - - - -- - 

and N agents., each characteri2e.d by ei- where ei is a vector 

i i i of utility functfon(u ) ,  knowl.edge(T ) ,  and endowment(w 1. 

The institution which operates in the environment has a 
* 

Ir 

N N 'languagew M =  (MI.. . M  ) consisting of messages m= (ml.. .m ) 
7 

wh&e messages might be bids or offers, et,c.. There exists 

a-laa&hr-l r 3 1 c H - ( h ( m ) . , . . hN-(T)-)-wkm 3 t *-fi-n+I- 
- 

allocation as a function of the message sent. In addition, 

cosk imputation rules (ci) link messages and payments, and 
- 

adjustment process rules (gi) determine the conditi@ons uid&r 
4 

which m&asages are exchanged. These characteristics together 

- define each agent's property rights to communicatPon and 

i i exchange (I~), where Ii=(~i,hi(m),c (m1.g (tO,t,T)- I 

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

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

govern these communication rights; and finally the right to 
t 

claim commodities or payments in accordance with the outcome 

rules that apply to messages. A ~ i c r o e c o n o m i c i n s t i t u t i o n ~ s  

, 



- a  . 

d e f i n e d  b y  t h e  c o l l e c t i o n  of a l l  t h e s e  i n d i v i d u a l  p r o p e r t y  

r i g h t  c h a r a c t e r i s t i c s  1 = ( 1 ~ . . , I ~ ) . t +  ( p . 9 2 5 ) -  
0 

S m i t h  g o e s  o n  t o  p r o v i d e  a n  e x a m p l e  o f  a n  e x p e r i m e n t  i n  
+ 

w h i c h  two  d i f f e r e n t  a u c t i o n  p r o c e d u r e s  a r e  c o m p a r e d .  T h e  

r e s u l t s  o f  t h i s  e x p e r i m e n t  a r e  s u m m a r i z e d  by t h e  Nash 
- -  - - - - - --- - -- ---- ---- --- -- - - - - - - - - - - - - - - -- 

E q u i l i b r i u m  b i d s  b i g e n e r a - t e d  by  t h e s e  two  d i f f e r e n t  a u c t i o n s  

('i i s  t h e  m a r g i n a l  v a l u a t i o n  o f  t h e  i t h  b i d d e r  a n d  r i  i s  a  
\ 

bi  = (  (N-1 ) V i ) /  ( N - l + r i )  w h e r e  a u c t i o n  r u l e  j - 1  

i s  u s e d  a n d  

b i  = V i  w h e r e  a u c t i o n  r u l e  j=2 is  u s e d .  

G e n e r a l l y ,  b .  = ~ ~ ~ e ~ l 1 1 .  

From t h e  a b o v e ,  i t  is  o b v i o u s  t h a t  w h e r e  b i d d e r s  a r e  

r i s k  n e u t r a l  ( r = O ) ,  Lhe t w o  a u c t i o n s  g e n e r a t e  i d e n t i c a l  

bl;ds,  w h i c h  is  a n  e x a m p l e  o f  t h e  s i m p l e  V i c k r e y  r e s u l t  w h i c h  

I c a l l - h e r e  t h e  " e q u i v a l e n c e  of  a u c t i o n s  t h e o r e m n .  

- 
R e j e c t i o n  o f  P a r a l l e l i s m  by  t h e  S u r v i v o r s h i p  P r i n c i p l e .  ------- ------- 

T o  c o n s i d e r  w h e t h e r  t h e  e x p e r i m e n t  a b o v e  ( w h i c h  i n  terms 

crf nrefzhodGIogy- i s - € R e - a r c h - t y p i c a a u c t i o n e x p e ~ i m e n t )  

c o n f o ~ m z  wHk w p ~ a l l e l i ; ~ w ,  I focas un bi le  b i d  d e f i n i t i o n ,  

b = i = -  f 3 i [ e i l ~ ~ .  T h e  b'id i s  a f u n c t i o n  o f  a l l  t h o s e  

' i  c h a r a c t e r i s t i c s  & i e A  Befine e , i n c l u d i n g  t i ,  t h e  a g e n t ' s  - 

P 



knowledge endowment at-the start of the auction. In some 

models, the knowledge may change during tke course of the 

auction but this alteration does not affeet the critieism. 

In virtually all formal auction models, the knowledge 
, 

.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. a 
- -- - - - - -Ap- 

- - - - -  - 

~ e e ~ i n ~  in mindthe fact that agents-arrive without 

knowing which type of rule they will face, consider the 

following "experimentN. A piece of currency is to be 

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

The exact denomLnation of the currency is nbt known but the 

C- -. distribution from which the 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 

dsllar. In this experiment, the identity of any bidder 

purchasing that information is known by all other bidders. 

Consider that the seller announces that the aucti-on will 

be by English ruZes andoral ascendirg bidsTillbFaccepted 

agent wi4l purchase the information. Any bid by a fully 



can be costlessly appropriated (stolen) by other bidders, - 

For example, a bid above nin'e dollars will reveal th.at Qe 
a 

-note must be at legst a twenty; any bid above nineteen 

.reveals that the note must be a fifty. Aqy age-nt who 

purchases information will be assured to lose money -'his 
F 

his better information. 

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

descending manner from an initial price of fifty dollars 4% 

until someone bids. As soon as any bidder acknowledges 

acceptance, the auction is over and the currency is traded 

* 
at the bid price. At the instant that any information is . 
revealed, the bidder &tho revealed the information can - 

* appropriate the gains from the acquisitin of that 

information. In this setting, agents -will have an i-ncentive 

' to spend scarce resources on the acquisition of information. , 

This *cartoonw 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 auction 

B e s e ~ ' i B e f t  kepW+-i-ag-Zm ~ u i  s k t f & f r a r r - ~ f : h  e - 
D d c h  allct-io~wher~ the rille provides a pr-y right to 

t h e  gains -om information acquisition.* (Other mechanisms 



auction; for exarnpIe, sesources could be expended tc coiiceaI- - 

the identity of the informed bidder.) Indeed, the ability of 

individuals to conceal information wiJ1 determine in part 

whether an EnglTsh or Dutch auction is more appropriate. In 
* 

general, to paraphrase ~ o i d b e r ~  ( 1  9 ? 7 ) ,  we shouid expect to 

-. observe- that whe~e-.--h$er~lratiun- is - v a l u a b l e ,  -st-Stut-ions- - -  -- - - -  - - -  -- - 
'b.7 

will atise to convey and protect that inf ormation.3 

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

institution would'be observed in the example here, it is 

possible to list some of the important determinants. In some 

markets, 'it is observed that sellers p~ovide guarantees 

whtfe 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 relatively costly to measure, 

guarantees by the seller may be able to replace the 

consumers. The increased net gain from trade which results 

from the reduction of measurement costs implies the survival 

of' that institution. Where the appropriate waluati~ns of the 

A 
A 

good cannot be cheaply determined by the-seller, it is - 
likely that buyers w i l l  engage in more *redundantn search 

and the valhe of guarantees w i l l  be lower. < 

The b ~ d  function used in current research then, is 

rn 

mis-specified: in SaithTs notatton, bi should be not a 



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

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

o$ the hypotheslzed institutions will in general be superior 

to the other in terms of the neration of gains from trade k 
- - . -  - - -  -- - - - - - -  > 

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

possible that neither of the hypothesized institutions could 

exist andif this is s o A - e ~ - @ = n t a i l l  *- 
- - -- - - F 

results on two institutions which could never be observsd. 

To the ektent that different institutions have 

d i f ' f  erent capabilities with respect to the promotion and 

prot'ection of the acquisition of valuable information, 

experiments which ignore this will be experiments on 

instituti-ons which could not, exist. 

In some models !e .g ,  Hifgrom and Weber), information 

sets da 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 b i d s  convey information, imposition of 

different trading r u l e s  which,differentially protect 

information implies that one of the institutions would b e  
- 

less c a p a b l e  of praducing gains from trade khan the other 
-- - 

and perhaps some third, unconsidered institutional 

be superior to both. 
- - - - -- - 



-- E v i d e n c e  " f r o m  t h e  f i e l d w  t o  r e j e c t  P a r a l l e l i s m .  --------------_------_---------- 
I n  C h a p t e r  I ,  a g r o u p  o f  a u c t i o n s  w e r e  d e s c r i b e d .  

F l o w e r  a u c t i o n s  i n  t h e  N e t h e r l a n d s ,  i n  T o r o n t o ,  V a n c o u v e r  
. . 

a n d  S a n  D i e g o  w e r e  d e s c r i b e d  as  b e i n g  h e l d  u n d e r  D u t c h  

r u l e s .  No f l o w e r  a u c t i o n s ,  t o  my k n h l e d g e ,  a r e  h e l d ~  u A e r  
-- - -  - -- -- - - - - 

.I 

- 
E n g I i s h  r u l e s .  S I a v e  a u c t i o n s ,  w h i c h  h a v e  b e e n  o p e r a t i n g  - 

f o r  a t  l e a s t  30 c e n t u r i e s ,  h a v e  b e e n  h e l d  u n d e r  E n g l i s h  

r u l e s .  I h a v e  f o u n d  n o  a c c o u n t  df a n y  s l a v e  a u c t i o n  w h i c h -  
- -- - -- - - 

- - - - -- -- 
- - 

7- 
- - - - - - - - 

o p e r a t e d  u n d e r  D u t c h  r u l e s  n o r  any. f l o w e r  a u c t i o n  w h i c h ,  

o p e r a t e s  d e r  E n g l i s h  r u l e s .  T h e  c o n s i s t e n c y  o f  r u l e s  

u n d e r  w h i c h  t h e s e  a n d  many o t h e r - a u c t i o n s  h a v e  o p e r a t e d  

s u g g e s t s  t h a t  l a b o r a t o r y  a n d  f i e l d  b e h a v i o u r  a r e  i n d e e d  

d i f f e r e n t .  

,-- 

. i n  c o n t e m p o r a r y  r e s e a p c h  h a s  a v e r y  s t r o n g  i m p l i c a t i o n  ( a t  . -  

~ l e a s t  i n  t h e  r i s k  n e u t r a l  c a s e ) :  p a r t i ~ i p a n ~ s  in"  a u c t i o n s  

s h o u l d  b e  i n d i f f e r e n t  b e t w e e n  r u . l e s  c h o s e n .  T h e  s t r o n g  

P c o n s i s t e n c y  o f  r u l e s  f o r  many i t e m s  commonly  a u c t i o n e d  c a s t s  

s e v e r e  d o u b t  o n  t h i s  p r e d i c t i o n .  
I 

I n  r e s p o n s e  t o  t h e  a b o v e  c o n t e n t i o n  t h a t  f i e l d  a n d  

l a b o r a t o r y  e x p e r i m e n t s  y i e l d  d i f f e r e n t  r e s u l t s  we c o u l d  
* - - - - -- - -- -- - - - -- -- 

r e f e r  t o  s e v e r a l  c a * e a t s  o f f e r e d  i n  t h e  l i t e r a t u r e ,  T h e  
-- E. 

p r i m e  o n e s  c o n c e r n  d i s t i n c t i o n s  b e t w e e n  r i s k  n e u t r a l  a n d  

r i s k  a v e r s e  a g e n t s ,  a n d  b e t w e e n  a g e n t s  who d r a w  t h e i r  
- - - - - - -- - - - 

v a l u a t i o n s  f r o m  common a n d  p r i v a t e  d i s t r i b u t i o n s ,  
rt 



Many researchers have concluded that where bidders are 

risk averse, monopoLy sellers will prefer a Dutc'h auction. 
- - 

  ow ever, at least in the case of the flower auction examined 
i 

here, the required monopoly power On the part of sellers 

cannot be maintained - less than half-af the flow~ecs~ss_ald~ln - -- 
- - - - - - - - -- - - 

the ~ancouveb market are auctioned and hundreds of buyers 

and sellers operate without legislative constraint on agents 

With respect to the requirement that buyers be risk 

averse, it is difficult to believe that flower buyers in 

Vancouver, who typically'purchase flowers in lots worth less 
t 

than $50 each could manifest more risk aversion than slave 

buyerg who, in the 1830's paid up td today's equivalent o r  

-pePWs d ',Qua-amrlllonaollars for an J n d i v i d u a l  
/ i 

Sufficiently General Analysis. ------- -- 
One way of avoidigng the problem of investigating 

phenomena which do not exist is to produce a theory of 

institutional formation prior to examining any given 
, t 

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 



a this criticism i a facile criticism, one which must 

to all scientifiE research because no 
'b 

model can ever be pe-tly general; In response to this P 
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 r e f u t e d . ~ ~  this 

end, the approach proposed here contains two elements: 

first, an exis-ting.institutiona1 arrangement is examined 

within a theory which predicts such an arrangement, ahd 

second refutable propositions are derived and tested. More 
+ 

,general validity of the theory, that is, the ability of the 
, 

theory to explain more general phenomena that the examined - 
institution is considered by extending the refutable 

propositions to other similar institutions and to other 

alternative institutions. - F 

The two fundamental questions which have prompted recent 

fesearch into auctions are: why do we observe auctions at 

all, and what determines the observed form of auction? 

Kh i 1 e t hesF-cuest-iZnT hTvebeenpiFpl-ici t l y o n S i d d G E  d b y  

Milgrom and Weber ( 1 9 8 2 )  and Harris and Raviv ( 1 9 8 1  f 1 ,  



b 
i 

c o n s i d e r e d  a s  e x p l a n a t i o n s  o f  t h e  o b s e r v e d  phenomena .  

W i t h o u t  a  t h e o r y  w h i c h  e x p l a i n s . w h y  a u c t i o n s  a r e  u s e d  i n  

l i e u  o f  o t h e r  a l l o c a t i v e  m e c h a n s i m s ,  f o r  gxZmple ,  f i rms ,  

a s s e r t i o n s  a b o u t  p r i c e  a d  a l l o c a t i v - e  o u t p u t s  a r e  

n o n - t e s t a b l e .  W i t h o u t  a t h e o r y  H h i c h  e x p l a i n s  why o n e  t y p e  
-- - - - - -- - -- - - - -  - - -  - 

o f  a u c t i o n  i s  use"d i n  l i e u  o f  a n o t h e r ,  p r e d i c t i o n s  t h a t  

E n g l i s h  a u c t i o n s  r a i s e  mbre  r e v & u e  t h a n  D u t c h  a u c t i o n s  a r e  

m e a n i n g l e s s .  C u r r e n t  r e s e a r c h  s t r a t e g i e s  h a v e  f a i l e d  t o  
- -- - - - - - - - - - - - - 

p r o d u c e  e x p l a n a t i o n s  f o r  t h e  phenomena s u p p o s e d l y  u n d e r  

i n v e s t i g a t i d o n ,  i n  b e c a u s e  t h e  s t r a t e g y  h a s  n o t  b e e n  

s u f f i c i e n t l y  g e n e r a l .  

S u f f i c i e n t l y  g e n e r a l  m o d e l s  a r e  d e f i n e d  h e r e  a s  b e i n g  

m o d e l s  w h i c h  p r o d u c e  r e f u t a b l e ,  b u t  n o t  r e f u t e d  h y p o t h e s e s  

A k k e + h + ~ ~ f a z n a ~ n d e ~  i n w z ~ t i ~ a t i o 1 1 .  - P d r - L i p  
& 

I 
e q u i l i b r i u m  m o d e l s  a r e  s u f f i c i e n t l y  g e n e r a l  t o  t h e  e x t e n t  

t h a t  t h e y  e x p l a i n  ( p r e d i c t )  t h e  o b s e r v a t i o n  o f  i n t e r e s t .  I n  
Z 1 

t h e  c a s e  o f  t h e  a u c t i o n  l i t e r a t u r e ,  t h e r e  a r e  no  

e x p l a n a t i o n s  c a p a b l e  o f  r e f u t a t i o n  e x c e p t  t h o s e  w h i c h  a r e  

t e s t a b l e  s o l e l y  i n  l a b o r a t o r y  s e t t i n g s .  

\ O n e  e x a m p l e  ( o f  l i t e r a l l y  h u n d r e d s )  o f  t h e  * 
n o n - r e f u t a  p r o p o s i t i o n s  i s  f o u n d  i n  a  r e c e n t  p a p e r  

- - -- - -- - - - -- - - - - - - - 
by  H a r r i s  (7981). I n  d i s c u s s i n g  t h e  d i f f e r e n c e s  

- - - -- 

b e t w e e n  d i s c r i m i n a t i n g  a n d  c o m p e t i t i v e  auct -ns ,  t h e y  s t a t e ,  



- " T h e  m a i n  r e s u l t  i m p l i e d  by o u r  m o d e l  i s  t h a t  t h e  
s e l l e r s f  e x p e c t e d  r e v e n u e  u n d e r  t h e  c o m p e t i t i v e  
a u c t i o n  is t h e  s a m e  a s  u n d e r  t h e  d i s c r i m i n a t i n g  
a u c t i o n  when t h e  b i d d e r s  a r e  r i s k  n e u t r a l  a n d  
s t r i c t l y  s m a l l e r  u n d e r  t h e  c o m p e t i t i v e  a u c t i o n  
when b i d d e r s  a r e  r i s k  a v e r s e n .  ( p .  1 4 8 8 ) .  - 

I n  t h e i r  m o d e l ,  N b i d d e r s  c o m p e t e  f o r  Q i t e m s .  U n d e r  

c o m p e t i t i v e  r u l e s ,  t h e  Q h i g h e s d b i d d e r s  r e e e i - v e - t h e - i t e m s -  - - -  

- 

f o r  t h e  p r i c e  o f ' t h e  h i g h e s t  r e j e c t e d  b i d  ( t h e  N - Q  o r d e r  

s t a t i s t i c ) .  M a x i m i z i n g - s t r a t e g y  o f  b o t h  r i s k  n e u t r a l  a n d  

r i s k  a v e r s e ~ ~ ~ r s ~ t o h i d  t.k e  L_r_mar-g-i n--- - - -- 

t h i s  p r o d u c e s  t h e  e x p e c t e d  se l l e r - enue  p f  t h e  i n t e g r a l  o f  

t h e  m a r g i n a l  v a l u a t i o n s  t i m e s  t h e  p . d . f . ' s  o f  t h o s e  

v a l u a t i o n s  o v e r  all b i d d e r s .  

I n  t h e  c a s e  o f  t h e  d i s c r i m i n a t i n g  a u c t i o n ,  b i d d e r s  p a y  
L 

t h e  v a l u e  o f  t h e  s u b m i t t e d  b i d .  By i n c r e a s i n g  ( d e c r e a s i n g )  
+ . . 

t h e  b l n h e  p r o b a b i l i t y  o f  w i n n i n g  t h e  a u c t i o n  r i ses  

( f a l l s )  b u t  t h e  d i f f e r e n c e  b e t w e e n  m a r g i n a l  v a l u e  a n d  c o s t  f 

d e c r e a s e s  ( i n c r e a s e s ) .  I n  t h e  c o m p e t i t i v e  a u c t i o n  h o w e v e r ,  

i n c r e a s i n g  t h e  b i d  d o e s  n o t  a f f e c t  t h e  d i f f e r e n c e  b e t w e e n  

m a r g i n a l  v a l u e  a n d  c o s t  e v e n  t h o u g h  i t  c h a n g e s  t h e  

p r o b a b i l - i t y  o f  w i n n i n g  t h e  a u c t i o n .  T h i s  i s  b e c a u s e  t h e  

p r i c e  i s  d e t e r m i n e d  n o t  by a n y  w i n n i n g  b i d d e r  b u t  r a t h e r  by 

t h e  b i d d e r  w i t h  t h e  v a l u a t i o n  b e l o w  t h a t  o f  t h e  l o w e s t  
- - -  - - - -- 

v a l u e d  w i n n e r .  I n  t h e  c a s e  o f  Q i t ems ,  t h e  v a l u a t i o n  o f  t h e  
+ 

- -- --- 

Q p l u s  f i r s t  h i g h e s t  v a l u e  b i d d e r - d e t e r m i n e s  t h e  p r i c e  f o r  

t h e  f i r s t  Q b i d d e r s .  B e c a u s e  o f  t h i s  d i f f e r e n c e ,  o b s e r v e d  



bids in a discriminating auction will be below those in 

compet2tive 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 

others, the assumptions that the valuatioi distributions 

from which bidders draw their marginal valuations, are the- 
-- -- - - - - - A - - - - - - -  - - -- 

-- - -  - - - - - -  

same under both sets of rules. If this is not so, as ,in the 

case where the valuation schedule is affected through 

differentia1.acquisition of information, then the calculated 

expected seller revenues cannot meaningfully be compared. 

Two unobservables, the distributions from which buyers 

n l r t k  t . h e i 3 m ~ - c g i . U a k r S ~ s ,  a114 the degree of riskk 

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: 

d - "Despite its generality, the model yields 
several testable predictions. First, the* Dutch 
and first price auctions are strategically 
e qu i raUL . ,- .- - Ae-wa&,-- w h w -  &d e rs w----- 
uncertain about their value estimates, the English 
and second price autions are n o t  equLwal6nt: - 

English auction generally *leads to larger expected 
. p  rices... . A third prediction of the model is 
that when bidders' value estimates are 
statistically dependent, the second-pr_Lce auction- - 

generates a higher average price than does the 
first-price auctionn. ( p .  1095) 



7-. 

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 

statistical dependence can be controlled to some degree in 
- - - - - - -  

- - - - - - - -  - -- -- - -  

-- - - 

that setting, Beyond the laboratory,-however, it is unclear 

how one might attempt to test their predictions. 

-- - 
- - The Alternative Strategy ---------------__-- 

Having argued that current research into auction 

phenomena suffers grom an important weakness, i.e., it does 

not explain why specific institutional arrangements exist, - 
an alternative approach is offered. 

The approach contains two basic elements: first, a 

specific auction mechanism is viewed-as one alternative of 
I 

many which cbul-d 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 
-C 

phenomena under investigation. 

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

-- 

presented. F irgs Kiid'Tu&t30nsare viewed as mechanisms 

wtrh3-r 7;rseinformation. T'he relative capabilities of firms 

and auctions and various auction forms to encourage the 

appropfiate amttfit of information kcquisition and revelation 



are hypothesized to 

organizational 

be important 

form. 

4 determinants of theJ choice 
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A. 
NOTES TO CHAPTEJ3 3 

p r e c i s e l y ,  "We a p p l y  t h e  t e r m  ' p a r a l l e l i s m 1  t o  t h e  
p r o p o s i t i o n  s u g g e s t e d  by H a r l o w  s h a p e l y  ( 1  9 6 4 ,  p .  
43 )  t h a t  ' a s  f a r  a s  we c a n  t e l l ,  t h e  same p h y s i c a l  
l a w 8  a p p l y  everywhere,-':! V. S m i t h ,  -1 980,- p, -3k9,- 

d i s c u s s i o n  a b o u t  t h e  u s e  of  
\ - - -  

- c h a p t e r  4 f o r  a f u l l e r  
r u l e s  i n  a n  a u c t i o n  t o  
i n f o r m a t i o n .  . 

2 ) :  s e e  
c o n v e y  p r o p e r t y  r i g h t s  t o  

3 )  - G o l d b e r g ,  p . 2 5 9 .  
-- - 

- - 

4 )  S l a v e s  i n x h e  e a r l y  1 8 0 0 ' s  
I n  t o d a y ' s  p r i c e s  t h a t  

f e t c h e d  p r i c e s  up t o  $ 3 0 , 0 0 0 .  
b s  n e a r l y  a  q u a r t e r  o f  a  

m i l l i o n  d o l i a r s .  ( T h e  p r i c e  i n d e x  g r e w  a b o u t  e i g h t  
t i m e s  f r o m  1 8 3 0  t o  1 9 8 2 . )  

S 



CHAPTER 4 

THE ECONOMICS OF A *  REPEATING DUTCH AUCTION 

-- 

- I ~ ~ g h i 3  Chapter, p r o v i d e - a n - - a p p r o a c h - t o a u c t i o n - t h e o r y -  
- - 

which departs significantly from traditional work in this 

area. The Pine of work, which started with Vickrey, analyzes 

p r  i c e  s _ a n b - a l l ~ ~ * x e g - >  y Qete-e* amzEt=rr - -- - 

mechanisms (even though Vickreyls original auction was 

endogenously determined) while my task is to set forth a 

framework which explains why a Dutch auction would *be 

chosen. The endogenously determined repeating Dutch auction 

is seen -to be designed to encourage some participants in the 

- 

market to acquire and reveal information yaluable to all . . 

partioipants. 

For the purpose of expositional ease, I focus on two 

simplified vergions of alternative market mechanisms - the 

"firmn and the   auction"). The term firm is used as a 

generic - it refers to a set of contracts where exchanges 

are conducted through -- - - - - some ----- d i r e c t e 4 _ a 1 : ~ t i y i t ~ r ~ a L h e r - W r a ~ - - -  

through market prices. Concrete example.~, in the flower 
- - 

case could include such organizations as a fully integrated 

operation where the flower grower also acts as wholesaler 
- - - 



and retailer, or it could include an organization integrated 

only to the wholesale level. Retail flower shops or fixed 

price Ifarmer1s markets1 could both involve producers doing 
F 

, the actual selling. 

- 

TheJerm Auction is used to denote a kind of market 
,.----" - "  - 

where sellers and buyers come together and prices are set 

(and changed) by an explicit and continuous bidding process. 

The dRinguis5hing Ceature-is €%a€'wATIe prrces a r e  
- - 

"directedn by sel-lers in the nfirmu, they are set by all 

bidders simultaneously in the "auctionn. 

The Importance of Information. ..................... 

Informatim is valuable to the extent that it allows 

for the more profitable allocation of resources among 
.-/ 

competing activities. While all economic organizations 

produce information of some degree of reliability, it is 

possible that some institutions may encourage Ittoo muchw, or 
\ 

"too littlen information, and some may encourage "redundantn 

or even fraudulent information. In this section, I consider 

some reasons why different economic organizations may have 
-2 



~ n f o r r n ~ , t i o n ~ ~ r o d u c t i o n  i n  F i r m s .  -------- ---- 
f 

A 

P i t a i n  wha t  w e  t h i n k  of  a s  t h e  t y p i c a l  i n t e g r a t e d  f i r m ,  

i n f o r m a t i o n  p r o d u c t i o n  i s  c e n t r a l l y  d i r e c t e d  a n d  i s  u s u a l l y  
4 

. c a r r J e d  o u t  by s p e c i a l i s t  e m p l o y e e s .  S p e c i a l i s t  e m p l o y e e s  - f 

"J$ ' + ? + %  & 

may be M v o l v e d  i n  f o r e c a s t ' i n g  o u t p u t  o r  f a c t o r  p r i c e s ,  o r *  I 

t h e y  - PA-  may b e  i n n _ u e l r e c L L p r o d u c i n g  i n f o r m a ~ ~ o r r E d ~ ~ t g ~  -or-- - 
b * - - - .  - . - -  
- F. i n v e n t i o n  p u r p o s e s .  ~ o u e u e r ' ,  t h e  v e r y  s p e c i a l i s t  n a t u r e  o f  

t h e s e  e m p l o y e e s  r e q u i r e s  t h a t  t h e  f i r m  e n g a g e  i n  c o s t l y  
- 

m o n i t o r i n g  a c t i v i t i e s .  
- - -  

---- A -- - -- -- -- -- 

M o n i t o r i n g  o f  s p e c i a l i s t  e m p l o y e e s  i s  n e c e s s a r y  t o  
, 

q e d u c e  t h e  l i k e l i h o o d  t h a t  " b a d n  i n f o r m a t i o n  r e s u l t s  i n  

w e a l t h  l o s s e s  f o r  t h e  f i r m .  Bad i n f o r m a t i o n  c o u l d  b e  
* 

- p r o d u c e d  e i t h e r  t h r o u g h  i n a d v e r t e n t  e r r o r s  on  t h e  p a r t  of  
- 

e m p l o y e e s ,  o r  i t  c o u l d  a r i s e  k h r o u g h  t h e  d e l i b e r a t e  a t t e m p t s  

o f - e i q & o y e ~ o  u s e  t h e i r  s p e c i a l i s t  p o s i t i o n s  t o  d e f r a u d  

t h e  f i r m .  When . a n  o i l  company s u b m i t s  a  b i d  f,or a n  o i l  

l e a s e ,  p o o r  q u a l i t y  e s t i m a t e s  o f  t h e  v a l u e  of t h e  l e a s e  
* 

c o u l d  r e s u l t  i n  t h e  company p a y i n g  " t o p  muchn ,  w i t h  

r e s u l k a n t  w e a l t h  l o s s e s .  The  e m p l o y e e  who p r o v i d e s  t h e  

e s t i m a t e  may h a v e  made a n  e r r o r , . o r  h e  c o u l d  h a v e  b e e n  

d e l i b e r a t e l y  d e f r a u d i n g  h i s  e m p l o y e r .  By s e l l i n g  s t o c k  s h o r t  

i n  h i s  own company o r  b u y i n g  s t o c k  l o n g  i n  t h e  c u r r e n t  l e a s e  
- - - -- 

h o l d e r ,  a n  e m p l o y e e  who s u b m i t s  a n - o v e r e s t i m a t e  o f  t h e  v a l u e  

o f  t h e  $ e a s e  c a n  d e f r a u d  c u r r e n t  s t o c k h o l d e r s .  - A 

- 



- 
- 

a - - 

* 
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 

- - 
-- A - -- - -- --- 

results of the research were only observable after ..a long- --. --  - - --  --- - - - - - - -  - 

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

this situation can appropriate the gains from their research 

- 

startme=r own TirmW. In any case, uhen employees 
- .  

cannot be paid, they wfXl leave and those activities may 

appear in some other organizational form. 

Deliberate "bad" information i.s not even necessary for 

fraud to occur however. In some cases, adjusting the timing 

of the revelation can be sufficient to allow the employee to 

benefit to the detriment of curren-t stoc'kholbers, Consider- - - -  

the case of the employee who discovers some device which 
fi 

will increase the value of his firm. By buying stock in his 

own company prior to revelation of his findings, current 

stockholders are defrauded to the benefit of the specialist 

empioyee. 

same cases, the information produced by specialist employees 
q 



track records 3 n  the case of forecasts and while tftis does 

not guarantee the quality of any piec-e of current 

information, it does allow a check against the persistence 

of systematic errors, whatever their origin, In many cases 
-- 

however, direct aonito~ing may be so costly that more 
- - -  ----- 

Lu - - 
Lndireet fwms --of- mnltcsring -may be required. 

+. 

One possible way of monitoring agentst activities could 

include the u s e b f  team production methodb. By paying 
- - -- --- 

- -- ---- -- -- -- 
- 

bonuses to all members of a team for the production, by any 
1 

member of the team, of valuab'le information, each 

participant has an incentive to ensup-e that other members do 

not engage in fraudulent activity (at least to the exclusion 

of the rest of the team). Another potential way of reducing 

-fraud through indirect monitoring may be to us2 
i 

compartmentalized research. For example, by separating 

various parts of a common research effort, it may be 

possible to make any individuafrs information valueless 

e x c e p t  i r r  combination with the fnfoirmation of all others:By 

so doing, the firm r e d u c e s  the monitoring necessary.to the 

i . i r r d i v i d u a l  w h a . h a l d s  the " k e y "  which fits the different , 

pieces of the research t o g e t h e r .  Perhaps only 
)I 

- - - -  - ______-- -______-- -  

rilf be cbscri-eG ts B e - i z  such positions. 

Hany  other e x a m p k e s  of indirect.monitoring techniques 

c a n  be readily found, For soae employees; insider trading 
--- - - - - - 

r u i e s  provide c r i m i n a ;  sanctfbn, athletes, - 



P 
t9 

contracts stipulate that they must not engage in betting - 
activity or associate with known gamblers. The existence of 

the nclosedn corporation may be explainable through a 

monitoring hypothesis. A closed corporation is one in whieh 

all employees are generally stockholders and only the \ 
S 

- - - -- - - - - - 
- ---- - 

corporation caiF buy-stEkT WEeFane~loyee quits or is I 

- - - - 

fired, the corporation values the stock which must be sold 

back to the corporation.  he captive naGure of the 

fraudulent activity. 

Nevertheless, even though direct and indirect monitoring 

can Se accomplished within the integrated firm, it is - 
possible that even the less costly of these alternatives 

wiff not be sufficient to encourage the appropriate - 

production of inqormation. In these circumstances, the 
i 

organizational s of the firm itself may be 

inappropriate organizational form may be 

required. One possibility is an auction. 

Information Production Within Auctions. ------ 

W h i i e  firms typically use .centralfy directed research 

monitor the quality of the information, auctions can produce 
- 

1 information by pooling diverse estimates from se1,f-selected 

sources. By r e q u i r t 2 g  E 8 a t  agents  in the auction stake a 
- - - - - - - - - - 



- -- - - ---- - 

portion of their wealth on their- estimates, the auction 

provides a guarantee of the quality of information. In this 

way, the auction can be thought of as encouraging \ 

"redundantv information, that is, the auction encourages \ 
-many participants to collect and reveal the same piece of \ 

. - _  information. Each z - -  participant's - estimate acts as a check - . 
C 

against every, other estimate and it is in this way that 
.. i 

extra resources used in the replication of informatio-n are 
# 

p- 
--- 

offset by tBe r e ~ u c t i o n ~ i n  t h e a E 6 ~ t o f r e s o u r c e s  expendedp 
i) 

on direct m,onitoring activities. 

Information is characterized here.as having two 

* dimensions-quantity and quality. To produce a given amount 

of information of a given quality, two substitute techniques 

can be used- repkication and direct monitoring. If a piece 

of information is produced by only one individual, some 
1 

amount of monitoring w i l l  be required to ensure the quality 

of that information. B y  replicating (independently) the 

production of the information, the information becomes more 

reliable because the cost of deliberate fraud has been 

r a i e e d  while the benefits have been reduced. To engage in 

fraud, all the replfcators of the information will have to 
t 

stlgag e k *eest-l-~-mb-li. m r m ~ t - k e n -  d i v i  d -the-tten e P i Ls . 
2 

Lz, by encouraging "redundantn icformation, fewer resources *' 



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 

to monitoring, an integrated firm wlll more li*ely be . -  - 

t capable of being the leas cost producer of information. 

Alternatively, where direct monitoring services are costly, 
T - - -- - -- 

- -- - - - - -- -- 
- - - -  

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

may be a more profitable form of economic organization. r 

Information -- Production -- in Different Forms of Auctions. ..................... 
The word auction has been used as a generic term foJan 

guarantee by requiring that bidders stake a portion of their 

weaItn on their estimates. Different rules within- auctions 

can encourage more or less replication of information and 

hence w i l l  require less or more monitoring activity. In the 

simplest case, a choice can be made between two simple types 

o f  auctions, the comBon English, or ascending price auction, 

or t h e  deszending.oPfef auction known as Dutch. 

- - - 

provided in which the incentives for acquisition and 

revelation of  information s e r e  very different, In the '. 

Eng1isi- i  auctron, bidders s o u L d  ?%fuse to a c q u z f e  costry 



1 
information without some means of protecting the gains 

accruing from the private use af the information. One way.of 

protecting those gains was to choose a descending price 

auction whereby the ?evelation of the information did not 

.- - - 
alternative to choosing a Dutch auction could involve the 

. expenditure of resources on hiding the idaentity of the 

informed bidder. * 
- -- -- 

-- - -  - 

Rules other than just the simple choice b,etween Dutch 

and English can also be used to alter the incentives for the 

production of information. In the currency auction example 

for instance, if the denominations of the bills were 

increased, so would be the incent-i-ves for information 

these same incentives could be provided by increasing the 

number or value of goods to be auctioned as one distinct . 

lot- instead of aucti'oning separate chairs and tables and 

sofas, an entire houseful of furniture could comprise one 

lot. 

For the specific market under study, the flower market, 

the rules of the repeating Dutch auction are explained as a 
- -- - -- - 

way i n  whieh t 3 e  auction as a vhole coordinates the 
- -- - 

activities of many zgents in the common goal of producing 



What Information is Involved? 

Having argued that one important feature of the Dutch 

auction involves itstability to encourage the coordinated 

acquisition of information in a market, I turn to the nature 

of the information which could be important to the 

participa~s-&-tAe repeathg Drrtch-el-ower acic~ion-uZder- 

study. 

P 

The information on which I focus is price information. 

regarding which species of flowers to grow and when to 

harvest them. To the extent, for example, that today's price 

is a predictor of tomorrow's price, producers can make 

profitable decisions regarding the appropriate day to bring 

certaln flowers to marke . In addition, information on the 7 
price/quali ty relationship allows producers to expend 

appropriate resources cs quality. On the buyer's side, ppice 

isformation can assist in decisions regarding profitable 

l e v e l s  of inventory and mixes of flower species. In 

addition, it is possibie that price information generated in 

the auction is useful F n  betermining long term guaranteed 

contract prices. For a x a m p l e ,  in a highly variable market, 
+ 

producers may be r e l u c L a n f ;  to fix p r i c e ~ _ ~ ~ ~ - m g 2 m q - -  
- -  

p e r i o d ,  a n d  pusch9sors s s y  be reluctant to use a formula 
- 

c o n t r a c t  when the producer has any ability to determine the 

P a c t a r s  o n  which the f o r n u l a  is Sased. B y  using some fixed 
- - -  - - -  



* 
- - - 

* 
- function of auction pr ice-s tcl deLermFne-a farmula g-or-lmg-- -- 

- 

contracts, both producers and purchasors are protected from 

How is Information Paid For? - 
- - - - 

In-the "cartoonn auction of currency in the Sast - 

L . - - u - u .  -A 

chapt.er, the seller paid for the information in the sense 
* 

that the price he received for say, a ten doAlar bill was 

- 3- + e s s  tnan  en arstelse no one would produce the 

fnformation). In thiq cartoon, the informaition was useful 

only to the one buyer but I hypothesize 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 f i n 3  th-atl%heL"price information which 

is revealed is worth something - perhaps the price 

irffsrmation assists inventory decisions, perhaps it assists 
- - - Y 

in decisions about which species are more profitable. To the 

extent that the hypothesis is coryect that buyers learn from 

other buyers* b i d s ,  *hey will be willing go pay for that 
/i 

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

through providing a discount to those who reveal valuable 

which differentially informed bidders pay different prices- 

in - - -  effect, better infarmed bidders receive a price discount- 



- - -- 

f The model is as followsi 
- 

The item for auction has value v which is distributed 

f(v). Both bidders know f(v) but bidder 2 also knows v wibh 

certainty. The Nash equilibrium strategies are such 

each party bids to maximize gains conditional on the othe 

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

- -  v 
function C ( q )  (to be determined) where q is bidder 2 ' s  bid. 

C 
G ( q ) ,  bidder Its distribution function, is his probability 

of sinning. The first order condition becomes: 

lnLequilibrium, bidder 1 knows bidder 2 ' 9  strategy and 

so  f o r  a n y  bid p, his expected return is: 

~''")(v-pl vhere E is the partial expectation 

o p e r a t o r .  

Thus, bidder I t s  randamized strategy is determined from 

t h e  va-iational p r o S l e a : ,  

Intuitively, the 3 e Q t e r  informed bidder uses a fixed 

strategy of bidding a beter~inant function of the true value 
---- - - ---- -- pp - - 

and t 4 e  Less i s f ~ r ~ t d  Bi5der uses a randomized strategy to 
- --- 

protect himself from being "strategized againstn by the 
1 

bstter informad 5 : d b e r .  - .  +ne 5id of the informed bidder 
- - - 

r e v e a l s  t h e  t r u e  v a l u e  oP t h e  i tem for s a l e . A n y  attempt by 



t h e  l e s s  i n f o r m e d  b i d d e r  t o  move f?om a  r a n d o m  s t r a t e g y  w i l l  

r e d u c e  h i s  p r o f i t  ( i n c r e a s e  h i s  l o s s ) .  
C 

I n  t h i s  a u c t i o n ,  t h e  b e t t e r  i n f o r m e d  b i d d e r  m a k e s  l a r g e  

p r o f i t s  a n d  t h e  l e s s  i n f o r m e d  b i d d e r  s u f f e r s  l o s s e s .  W i l s o n  

- - c o n c l u d e s  i n  a l a t e r p a p e r - A h a t  LRe-less-inform&-bi&derLs--- - - -  

. . 

o p t i m a l  s t r a t e g y  i s  t o  d r o p  o u t  o f  t h e  a u c t i o n  ( 1 9 7 5 ,  p 5 . 1 .  
-. 

This c o n c l u s i o n ,  h o w e v e r ,  i s  b a s e d  o n ~ f h k  f a c t  t h a t  t h e  

i n f o r m a t  i o n  - r e c e i v e d  by  - the les~informecLhhiMc--a 

h e a r i n g  t h e  o t h e r  b i d  h a s  n o  v a l u e .  I f ,  o n  t h e  o t h e r  h a n d ,  

t h e  r e c e i v e d  k n o w l e d g e  of t h e  v a l u e  o f  t h e  item h a s  v a l u e  

o u t s i d e  t h e  a u c t i o n ,  t h e  t h e  l e s s  i n f o r m e d  b i d d e r  w i l l  b e  

p r e p a r e d  t o  s u f f e r  l o s s e s  w i t h i n  t h e  a u c t i o n  up t o  t h e  p o i n t  

t h a t  t h e . m a r g i n a l  v a r u e  o u t s i d e  i s . e q u a 1  t o  h i s  l o s s e s .  

I n d e e d ,  i f  h e  d r o p s  out o f  t h e a u c t i o n ,  t h e  i n f o r m e d  b i d d e r  

G P  l o n g e r  h a s  any i n c e n t i v e  t o  p r o d u c e  p r i c e  i n f o r m a t i o n -  
- 

c .  

h i s  s t r a t e g y  i n  this s i a i p l e  m o d e l  w o u l d  j u s t  be  t o  b i d  z e r o  

a n d  t h e  a u c t i o n  w o u l d  c e a s e  t o  +s t .  

L e t  u s  a l t e r  X i l s o n ' s  i z a d e l  s o m u h a t :  i n s t e a d  of a  s i n g l e  

i t e m  f o r  s a l e ,  c o n s i d e r  t h e  s i t u a t i o n  w h e r e  s e v e r a l  

hoaogeneous  items a-e  t a  b e . a u z t i o n e d  s e r i a l l y .  T h e  

t h e  i n f o r m e d  b i d d ~ r  ?izs the P i f s t  o f  the several auctions, 
- - -- - -- - 

 hat f i r s t  t r a d e  viil S o  zaasuoated a t  some  c o n s t a n t  

f u n c t i o n  (call i t  tR? reserTscisx price) of the t r u e  v a l u e .  

A l l  subssquent trades x f L P  Se saee a t  the t r u e  prize since 



t h e  f i r s t  b i d  d i s c l o s e d  t h e  t r u e  p r i c e  a n d  c o m p e t i t i o n  w i l l  

e n s u r e  t h a t  n o  o n e  w i l l  b e  a b l e  t o  make a n y  p u r e  r e n t . _ , I n  

t h e  e v e n t  t h a t  a n  u n i n f o r m e d  b i d d e r  w i n s  t h e  f i r s t  i t em,  

t h a t  i s ,  t h e  r a n d o m  b i d  o f  t h e  l e s s  i n f o r m e d  b i d d e r , i s  

- - 

g r e a t e r  t h a n  - t h e  i n f o r m e d  b i d d e r ' s  r e s e r v a t i o n  b i d ,  t h e  n e x t  
- - - - - - - - - - - - - t- - - - -- -- - 

- - - - - - - - - - - - 

1 "- 
a u c t i o n  w i l l  b e  a r e p l i c a  o f  t h e  f i r s t  s i n c e  n o  i n f o r m a t i o n  - C 

i s  d i s c l o s e d  from t h e  n o n  b i d d i n g  o f  t h e  i n f o r m e d  b i d d e r .  A s  

s o o n  as  t h e  i n f o r m e d  b i d d e r  w i n s ,  t h e  p r i c e  w i l l  r i s e  t o  t h e  
- --- - -- 

--- - - -- - - - - - -- - 

i 

" t r u e  v a l u e  a n d  r e m a i n  t h e r e  u n t i l  a l l  i tems a r e  s o l d .  

\ On a v e r a g e ,  l e s s  i n f o r m e d  b i d d e r s  u i l l  pay m o r e .  t h a n  t h e  - 
t r u e  p r i c e  a n d  i n f o r m e d  b i d d e r s  w i l l  pay l e s s  t h a n  t h e  t r u e  

p r i c e  - a n  e x c h a n g e  of i n f o r m a t i o n  is  made i n  w h i c h  t h o s e '  

- - 
who b r i n g . a n d  r e v e a l  i n f o r m a t i o n  t o  t h e  a u c t i o n  u i l l  b e  

J ~ ~ P M x L ~ Q  p a y  l a s s  t h a n  t h o s c  who a P P i v e  w i t h  l e s s  g m d  

i n f o r m a t i o n .  

- .. 
Summary of t h e  Approach .  - -\ 

, T h e  g e n e r a r '  approa@B d e s c r i b e d  s o  f a r  h a s  two  m a i n  

f e a t u r e s :  f i r s t ,  t h e  auction is v i e w e d  a s  a m e c h a n i s m  w h i c h  

p o o l s  i n f o r m a t i o n  from d i v e r s e  s o u r c e s  a n d  p r o v i d e s  a 

g u a r a n t e e  on t h e  inforaazion by  r e q u i r i n g  t h a t  b i d d e r s  s t a k e  
- - --- - - - - - - -- - - -- 

3 p a r t i o r i  o f  L b e i r  u e a l t h  o n  their e s t i m a t e s .  S e c o n d ,  t h e  
- 

D u t c h  a u c t i o n  mecha2 i sn  is a azans of  a r r a n g i n g  p a y m e n t s ,  i n  

the f a r m  o f  price discocnts, t =  b i d d e r s  who r e v e a l  valuable 
- 

i g f o r m a t i o n .  I t  i s  possible t 3 z t  o a l y  less re11 i n f o r m e d  



b i d d e r s  p a y  f o r  t h e  i n f o r m a t i o n  { b y  " a l l o w i n g n  d i s c o u n t s  f o r  

t h e  i n f o r m a t i o n ) ,  o r  t h a t  b o t h  b i d d e r s  a n d  s e l l e r s  p r o v i d e  

p r i c e  d i s c o u n t s .  

I n  t h e  n e x t  s e c t i o n ,  t h e  s p e c i f i c  r u l e s  o f  t h e  D u t c h  

a u c t i o n  a r e  e x p  a i n e d  as  f i n e  t u n i n g  i n s t r u m e n t s  i n  t h e  $ 
L - - - --  

-- - - -- 
-- --- - -  

- - - - - -  - -  

p a y m e n t  f o r  i n f o r m a t i o n  mechani%_m'. By a d j u s t i n g  v a r i o u s  

r u l e s ,  i t  i s  p o s s i b l e  t o  a l t e r  t h e  a m o u n t  a n d  q u a l i t y  o f  

i n f o r m a t i o n  by a l t e r i n g  t h e  e x a c t  p a y m e n t  f o r m u l a .  From 
- - - -  - - -  - 

t t i e s e  eZ jFfaEFi t ions ,  a  s e t  o f - r e f u t a b l e  p r o p o s i t i o n s  cs 

d e r i v e d  a n d  t r a n s a c t i o n  d a t a  f r o m  t h e  r e p e a t i n g  D u t c h  
V 

a u c t i o n  f o r  f l u w e r s  a r e  u s e d  t o  t e s t  t h e s e  p r o p o s i t i o n s ,  

A N o t e  o n  t h e  Data ---------- 
~ h k  d a t a  w h i c h  a r e  used t o  t e s t  t h e  p r o p o s i t i o n s  of t h e  

t h e o r y  h a v e  b e e *  e x t r a c t e d  f r o m  ' i n  e x c e s s  o f  s i x t y  t h o u s a n d  

i n d i v i d u a l  t r a n s a c t i o n s  o v e r  m o r e  t h a n , s i x t y  t ~ a d i n g  days. 
1 

T w o  d i s t i n c t  s e t s  o f  d a t a  a r e  u s e d  - d e t a i l s  ar'e p r o v i d e d  i n  

the a p p e n d i x .  



m a r k e t e d * d i r e c t l g  from p r o d u c e r s  t o ~ w h o l e s a l e r s  a n d  

r e t a i l e r s .  No l e g i s l a t i v e  o r  o t h e r  b a r r i e r s  - c o n s t r a i n  e n t r y  

i n t o  a n y  p a r t  of t h e  f l o w e r  m a r k e t ,  o r  l i m i t  t h e  t y p e  o f  , . 
m a r k e t i n g  m e c h a n i s m s ' a v a i l a b l e .  4- 

T h e  a u c t i o n  i s  owned &d o p e r a t e d  by t h e  B r i t i s h  
-- - - - -  - 

, - - - -- - - - - - - - -- 

C o l u m b i a  F l o w e r  Gr-ower' s C o o p e r a t i v e '  a n d  m e m b e r s h i p  is open  - -  - 

t o  a l l  g r o w e r s .  Members  a g r e e  t o  s h i p  a s m a l l  p o r t i o n  o f  

t h e i r  p r o d u c e  t h r o u g h  t h e  a u c t i o n  b u t  a r e  n o t  r e q u i r e d  t o  
L 

-- - - -- - -  -- - 
-- - 

- 
- - - - -- -- -- 

u s e  t h e  a u c t i o n  a s  t h e i r  s o l e  m a r k e t i n g  m e c h a n i s m .  O v e r  a  

\ 
h u n d r e d  g r o w e r s  a r e  members  o f  t h e  Coop.  T h e  o p e r a t i o n  o f  

1 

t h e  a u c t i o n  i s  f i n a n c e d  by one-%ime m e m b e r s h i p  f e e s  p a i d  a t  

t h e  t ime o f  j o i n i n g  t h e  Coop ,  a n d  s a l e s  c o m m i s s i o n  f e e s  - 
w h i c h  r a n g e  f r o m  t h r e e  t u e l v e  p e r c e n t  o f  t h e  v a l u e  of 

f l o w e r s  - s o l d  t h r o u g h t  

D u t c h  R u l e s ,  ---- 
L T h e  a u c t i o n  is  o p e r a t e d  w i t h  t h e  a s s i s t a n c e  q f  a 

m e c h a n i c a l  " c l ' ockn  w h i c h  h a s  p r i c e s  on  t h e  c i r c u m f e r e n c e .  

An a u c t i ~ n e e r  s e t s  the c i o c k \ a t  some  " h i g h n  p r i c e ,  i . e .  

s i g n i f i c a n t l y  above what t h e  a u c t i o n e e r  b e I i e v e s  t h e  

p a r t i c u i a r  f l o w e r  w i l l  f e t c h ,  a n d  a l l o w s  t h e  s i n g l e  arm of 
* 

the c l o c k  Ec-roTzre7iF sue5 "3 way thatsucessively lower 

s t o p  t h e  c UCI< v l t n  the  

a i d  o f  a n  e l e c t r o n i c  sxitch s o  ties a r e  a v o i d e d .  T h e  b i d d e r  

k&u s t a p s  Ehe cL-k Z a s  -if&, ak O A e  pi=%= mi=- 

"-, A 



- 

- 

pur-c-h ase--:-- 

p o i n t ,  t h e  - 

c l o c k  is r e s e % - a t  the o r & g i n a l - h i g h  p r i c e ,  a n z t f i e  a u c t i o n - - -  
& 

recommences.  The p r i c e  a t  which a n y  s a l e  h a s  b e e n  m a d e - d o e s  
- 

/- 

n o t  a f f e c t  t h e  s t a r t i n g  p r i c e  t o r  s u t x s e q u e ~ - s a l e ~  - -  - - - - 

The Group ing  of  F l o w e r s ,  I -- 
1 'P 

On two o r  t h r , e e  d a y s  pe*there a r e  two s e p a r a t e  
* 

- .  a u c t i o n s  h e l d .  One. i s  f o r  cut ,  f l o w e r s  and  t h e  o t h e r  is  fo;  - 
-- p o t t e d  p l a n t s .  On t h e  r e m a i n i n g  a u c t i o n  d a y ,  o n l y  o n e  

i n  o n e  a u c t i o n .  -9 

P r o d u c e r s  a r r i v e  w i t h ' t h e i r  p r o d u c e  and  mus t  d e c i d e  on . 
d 

- - -- - - -- - - - -  - -  --> - - - - - --- ---% ---- - > 

how t o  "packa&en t h e i r  f l o w e r s ,  F o r - - e a c h  t y p e  o f  f l o w e r ,  

e.g: 15 i n c h  25 i n c h  roses,  chr -ysan thamurns ,  eto., .  t h e  
. - +'- 

h 
- nuageft-a+pm- 

s u b - h i v i d e  {he wagons i n t o  n107tsn. F o r  example ,  c o n s i d e r  a  
i 

I 1 * 
,g roducer  w i t h  300 d o z e n  15 i n c h  r o s e s .  He c a n  c h o o s e  t o  p u t  

,, 
, 

-- - A- --- A- 

* 
,, all 300  dozen  on  o n e  wagon o r  he c a n  c h o o s e  t o  u s e  two 

wagons w i t h  a h u n d r e d  d o z e n  on  o n e  and  two h u n d r e d  d o z e n  on - 
I 

t h e  o t h e r .  No e x p l i c i t  r e s t r i c t i o n s  e x i s t  on how many wagons - 

-1 0 BPc i3-u rr-m - - L I t ~ m e  r l c t  the  min i rn~m s i z e  

of wagbns.  ( T h e s e  r u l e s  are  e x p l a i n e d  l a t e r . )  



, 
r o s e s ,  t h e  p r o d u c e r  must  a l s o . d e c 5 d e  how many " lots"  w i l l  - 

i - - - - -- -- - --- a 

- m a k e  wp-each wagorr: f f two"uagona3 w i t h  1 5 0  d a z e n  cases each . - - - 
i - - .  iL 

h o s e n .  . t h e  150 dozgn-  on .the f i . r s$  wagon c o u l d  h e '  
I 

e 
- - d i v  _ded i g k o  10--lots oC-l5-de$ea-er- 3CkEots-ef P f v e - d o z e r o r  - - - - -  

C 

* - 
-- - - - -  - -  - 

wer2 
a -  OMfre-mzcorrb wagon, a s i m i l a r  ' 

d e c i s i o n  must b e  made and  t h e  p r o d u c e r  i s  n o t  c o n s t r a i n e d  t o . -  - 

rd- - II . 
u s e  t h e  same l o t  c o m b i n a t i o n  as on t h e  f f r s t  wagon. 

- 3 - C . .  - + %  
t -  L 2 The O r d e r  of S a l e s  

- 4  ' 
- ak .. 

Having  simbltaneou~ly d e ~ ; g d e d  up$n t h e  number  ifT wagons . 
- 

- -  - 7- 

a n d . s i z e  of lots f6r e a c h ; t y p e  o f  fZowep, t h e  p r o d u c e r  m u s t  
4 

f l o o r  o f  t h e  a u c t i o n  b u i l d i + n n ,  fram f o u r  t o  tp-d : 
+- 

-columns a r e  marked on the f l o o r .  ~ ~ o d u c e r s  are free t o  p l a c e  
7 

- - ~A&F wagens- e f i g w o ~ a d y c ~ u i ~ r ~ i  t h  t h e  o n l y  
s 

r e s t r i c t i o n  b e i n g  t h a t  each column must  b e  f i l l e d  
b 

s e q u e n t i a l l y .  For e x a a p l e ,  t h e  f i r s t  p r o d u c e r  t o  p l a c e  a 
- - -- -- -- a -  - 

k 
-. 

wagon say choose a n y  column b u t  must  p l a c e  h i s  wagon fn- t h e  

f f r s t  row of t h a t  -eafumn. T h e  n e x t  wrgbn b r o u g h t  c a n  b e .  
+ ' *  

placed i n  t h e  s e c o n d  r o w  o f  the c o l u m n w i t h  apwagon i n  it,. 
4 

OF that wagon can be places-in tke f ir%t row of amy -emp*- ---- - 

umn. This p r o c e s s  c o n t i n u e s  on a f i r s t - c o m e  f i r s t - s e r v e d  

r u l e  u n t i l  all the f l o w e r s  b r o u g h t  t ha t  day  h a v e  b e e n  

- - 
J 



-column and  t h i s  c h o t c e  d e t e r m i n e s  t h e - q r d e r - i n  which  t h e  
b - 

- - - - -  - - - - - - - - 

p r o d u s  w i l l  b e  offered for sale,  p he wagons o f  t h e  r andomly  .- -* L . d  

c h i s e n  column. are o f f e r e d  i n  t h p  'order of t h e i r  p l a c e m e n t  

- 
- - an6 then t h e  a e j a c e n t  c u 3 u n m s - a r e o f f e r e b .  I n  t h i s  way, t h e  

- . - - -p-r-o-d ~ - ~ a n i n ~ s t l l l l a ~ ~ F Z i e F T n ~ w ~ c ~ T h e ~ f  1 owe r s 

w i l l  Be s o l d .  F o r  e x a m p l e ,  i f  t e n - c o l u m n s  a re  e a c h  f i l l e d  

w i t h  t e n  wagons, t h e  f i r s t  wagon i n  any  column h a s  a o n e  i n  

t e n  c h a n c e  o f  b e i n g  t h e  f i r s t  wagon o f f e r e d  t)iat *day. The  

l a s t  wagon i n  any  column h a s  a  o n e  i n  t e n  c h a n c e  o f  b e i n g  
- v - 

t h e  . t e n t h  wagon o f f e r e d ,  a o n e  I n  t e n  c h a n c e  of be-ing t h e  

% 
, t w e n t i e t h ,  e t c .  -% 

I 

- - i d e n t i c a l f l o w e r s ,  B u y e r s  who r e v e a l  v a l u a b l e  i n f o r m a t i o n  
1 

r e c e i v e  p r i c e  d i s c o u n t s  wh ich  p r o d u c e r s  p e r c e i v e  a s  l o w e r  
* '* 

p r i c e s ,  B u y e r s  who a r r i v e  w i t h  l e s s  i n f o r m a t i o n  r e c e i v e  no  
A 

f a 3  d i s c o u n t  and ' t h e r e f o r  p a y ,  on a v e r a g e ,  h i g h e r  p r i c e s .  The 

i 
1-. 

h i g h e r  p r i c e  t h e y  pay  c a n  b e  c o n s i d e r e d  a s  t h e  -premium p a i d  

+ f o r  t h e  i n f o r m a t i o n  which  h a s  a l r e a d y  b e e n  imbedded i n t o  t h e  

f l o w e r s ,  I n  t h i s  s i t u a t i - o n ,  -if p r o d u c e r s  c a n  e s - t i m a t e  ahere 

- b e t t e r  i n f o r m e d  b u y e r s  w i l l  b e  i n  t h e  s e l l i n g  queue ,  i t  w i l l  
# 

b e  i n d i v i d u a l l y  p r o f i t a b l e  f o r  s e l l e r s  t o  a v o i d  s e l l i n g  

I t h e i r  p r o d u c e  t o  b e t t e r  i n f o r m e d  b u y e r s  i n  f a v o u r  o f  less  



However, uhile it will be indiyidually profitable for . , 

1 -.-. . , - - - - -  -- 

sellers to avoid well informed buyer:~, it is impossible for 
O 

all sellers to avoid these buyers &nd hence the'result will 

- ,  

would expect that sellers would compete- for the preferred * 

places and while this would redistribute wealth from some 

producers to others, it would be at the cost of the 

resources used in the competition. By constraining the 

competition with a (partially) ranciom order rule, this Dutch 

auction reduces the costly wealth transferring (and hen"ce 

wealt-h destroying) activity _that c~mpet ition - for prefe.rred - -- - -- 

placement in the selling queue implies. Inherendln the 

random ordering rule is also a random payment rule- 
- - ~ - - - - - - - - -  ~ - - ~  - - - - - - -  ~ ~ -- -- 

producers "payw for information on a random basis 
J .  

'uneonn-ected 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 incentive for individual producers 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 

1 time the Dutch auctionpor hogs in Ontario. 
--  - -  



- - <- 

*9 % 
%* 

En t h i s  a u c t i o n ,  t h e r e  is n o  random p l a c e m e n t  r u l e  f o r  
't 

t h e  s e l l i n g  q u e u e  Qespfte p o t e n t i a l l y  t h e  same i n c e n t i v e s  

g i v e n  t h e  h y p o t h e s i s  t h a t  t h e  D u t c h  a u c t i o n  e x i s t s  

( p a r t i a l l y )  t o  e n c o u r a g e  i n f o r m a t i o n  by p r o v i d i n g  p r i c e  
f 

d i s c o u n t s  f o r  t h e  r e v e l a t i o n  o f  v a l u a b l e  i n f o r m ~ ~ l o n .  When 
- - - - - -- - - - - - - - -  -- - -- 

t h i s  a u c t i o n  f i r s t  s t a r t e d ,  p r o d u c e r s  w e r e  p a i d  f o r  t h e  

hog; t h e y  brought, in t h e  s a m e  way t h a t  f l o w e r  p r o d u c e r s  a r e  

the a u c t i o n  e x p e r i e n c e d  e r r a t i c  d e l i v e r i e s  o f  h o g s  t o  t h e  
0 

a u c t i o g  - on  some d a y s ,  s o  many h o g s  w e r e  b r o u g h t  t h a t  some 

h a d  t o  b e  r e t u r n e d  t o  t h e  f a r m e r s  w h i l e  on  o t h e r  d a y s ,  o n l y  
e 

a f e w  w e r e  b r o u g h t  a n d  s u b s e q u e n t l y  s o l d .  T h i s  a r r a n g e m e n t  

was e x p e n s i v e  f o r  b o t h  b u y e r s  who c o u l d  n o t  b e  c e r t a i n  a b o u t  

o c c a s i o n a l l y  h a d  t o  b e a r  t h e  h d d e d  e x p e n s e  o f  e x t r a  

t r a n s p o r t a t i o n  o n  t h o s e  d a y s  when t h e  a u c t i o n  c o u l d  n o t  s e l l  

a l l  t h e  h o g s  w h i c h  h a d  b e e n  b r o u g h t .  . 

I n s t e a d  o f  a  r andom o r d e r i n g  r u l e ,  t h e  h o g  a u c t f o n  

s o l v e d  t h e  p r o b l e m  by i n t r o d u c i n g  a payment  s c h e m e  w h i c h  

made t h e  h y p o t h e s i z e d  p a y m e n t  f o r  i n f o r m a t i o n  i n d e p e n d e n t  o f  

u h e n  h o g s  w e r e  s o l d .  T h e  a u c t i o n  s t a r t e d  a  p o o l e d  p p i c i n g  . .. 

system. I n s t e a d  o f  b e i n g  p a i d  f o r  t h e i r  own h o g s ,  f a r m e r s  
- - - - - - - - - - - 

a r e  now p a i d  on a  q u a l i t y  w e i g h t e d  f o r m u l a  b a s i s  w h i c h  u s e s  

3 
J 

t h e  a v e r a g e  p r i c e  o v e r  a week as t h e  b a s i s .  I n  t h i s  way, a n y  
- - - -  - -- 

i n c e n t i v e  t o  a v o i d  s p e c i f i c  d a y s  would  b e  r e d u c e d  s i n c e  t h e  



: " 

payment for information would be shared among all who sold 
S 

* ' 

The Order of Sales - Cut Flowers versus Potted Plants - 

While all producers have an incentfve to avoid being 
- - - - - - -  

the producer who sells to better informeb buyers and x 

therefor provides the price digcount, producers of different 

depending upon the relative price discount which is- 

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

call forth a large discount because the value of marg 

information on those flowers is high. For other flowers, 

where' the value of marginal information is low, small-er 

information. When producers compete for places, producers of 
t 

the "high information contentn fldwers will be prepared to 
$ 

'spend more resources than will producers of low information 

content flowers. The amount of price discount offered will 

be a function of the value of thd marginal information .. 
reve'aled at the auction. 

Of the two broad categories of produce at the auction, 

- - - - - - - - - - 

be what is called here "high information contentn flowers. 

The reason is that cut flowers are significantly less 

- - -  

durable than potted plants. once flowers have been 



h a r v e s t e d ,  t h e y  h a v e  a n  e f f e c t i v e  s e l l i n g  l i f e  o f  o n l y  t w o  

o r  -+$tree d a y s  { o n l y  v e r y  c o s t l y  w a t e r i n g  a n d  c h e m i c a i  

t r e a t m e n t  would keep t h e m  f r e s h  f o r  l o n g e r  and e v e n  t h e n  ; 

t h e i r  v a l u e  i n  t h e  r e t a i l  t r a d e  would  b e  s e v e r e l y  

d i m i n s h e d ) .  P o t t e d  p l a n t s  o n  t h e  o t h e r  h a n d ,  a r e  v e r y  
- 

L 
- - - - - -- - -- 

d u r a b l e  a n d  t h e  same p l a n t s  c a n  b e ' b r o u g h t  t o . t h e  a u c t i o n  

w e e k  a f t e r  w e e k  w i t h o u t  s i g n i f i c a n t  d e t e r i o r a t i o n ,  I n  t h i s  

s i t u a t i o n ,  t h e  v a r i a n c e ' o f  p r i c e s  f r o m  d a y  t o  d a y  a n d  week 

t o  week a r e  l i k e l y  t o  b e  much s m a l l e r  f o r  p o t t e d  p l a n t s  t h a n  .. . 
f o r  c u t  f l p w e r s l  T h i s  w i l l  m a k e . - m a r g i n a l  c o n t r i b u t i o n s  t o  

t h e  i n f o r m a t i o n  s t o c k  on  a n y  p o t t e d  p l a n t  w o r t h  l e s s  t h a n  on  . 
c u t  f l o w e r s .  

W h i l e  p r o d u c e r s  c a n n o t  know e x a c t l y  w h e r e  i n  t h e . s e l l i n g  

titiffft-w t t f f n - w - a - g ~ ~ ~ e t F e r r t ~ ~ @ p - ~ ~ -  

t h e y  a r e  a b l e  t o  e s t i m a t e  a  p r o b a b i l i t y .  T h e  f i r s t  r o w s  i n  

a n y  co lumn a r e  m o r e  l i k e l y  t o  b e  s o l d  e a r l y  i n  t h e  a u c t i o n  

t h a n  a r e  t h e  l a s t  r o w s .  E a c h  co lumn t h e n  r e p r e s e n t s  a n  

" e x p e c t e d  s e l l i n g  queuen - p r o d u c e r s  c a n  e x p e c t  t h a t  t h e  

o r d e r  of t h e  r o w s  i n  a n y  c o l u m n  r e p r e s e n t  t h e  o r d e r  i n  w h i c h  

t h e  wagons  w i l l  b e  o f f e r e d  f o r  s a l e .  

i n f o r m a t i o n  w i l l  h a v e  b e e n  r e v e a l e d  l a t e  i n  t h e  a u c t i o n  t h a n  
- - - - - - - 

e a r l y .  To t h e  e x t e n t  t h a t  i n f o r m a t i o n  on  a n y  wagon o f  

p r o d u c e  p r o v i d e s  i n f o r m a t i o n  o n  a l l  o t h e r  w a g o n s ,  a l l  

p r o d u c e r s  w i l l  h a v e  a n  i n c e n t i v e t o  p l a c e  t h e i r  p r o d u c e  l a t e  



i n  t h e  e x p e c t e d  selling queue, ( a f t e r  i n f o r m a t f a n  h a s  been 

r e v e a l e d )  a n d  c u t  f l o w e r  p r o d u c e r s  w i l l  b e  p r e p a r e d  t o  

e x p e n d  m o r e  r e s o u r c e s - i n  t h e  c o m p e t i t i o n  b e c a u s e  o f  t h e  

r e l a t i v e l y  l a r g e r  m a r g i n a l  I n f o r m a t i o n  c o n t e n t  of c u t  

f l o w e r s .  T h e  prediction t h e n  is  s t a i g h t  forward:  t h e  
- - - - -  - p- - 

d i 9 t r c b i t i o n  oP c u t  f 1 o u e T s  a n d  p o t t e d  p l a n t s  i n  t h e  s e l l i n g  

q u e u e  w i l l  n o t  b e  r a n d o m ,  b u t  r a t h e r  c u t  f l o w e r s  w i l l  b e  

o b s e r v e d - r e l a t i v e l y  l a t e  i n  t h e  e x p e c t e d  s e l l i n g  q u e u e .  
- - - - - - - - - - - - - --- - 

To test  This h y p o t h e s i s ,  t 3 e p f r e q u e n c y  o f  p l a c e m e n t  o f  

c u t  and  p o t t e d  p l a n t s  was t e s t e d  a g a i n s t  t h e  n u l l  h y p o t h e s i s  

t h a t  t h e y  w o u l d  b e  o b s e r v e d  r a n d o m l y .  D a t a  r e p r e s e n t i n g  n i n e  
3' 

, - 
t r a d i n g  d a y s  a n d  f i f t y  c o l u m n s  w e r e  e x a m i n e d ,  

Two f o r m a l  t e s t s  were u s e d :  f i r s t , .  a  two s a m p l e  

Kolmogorov-Smirnov  t e s t  r e j e c t e d  ( a t  p = . 0 0 1  1 t h e  h y p o t h e s i s  

t h a t  p l a c e m e n t s  were random i n  f a v o u r  o f  t h e  h y p o t h e s i s  t h a t  

c u t  f l o w e r s  w e r e  sold l a t e r  i n  t h e  e x p e c t e d  s e l l i n g  q u e u e ,  

On a v e r a g e ,  c u t  f l o w e r s  were m o r e  t h a n  t w i c e  a s  l i k e l y  t o  be  
€. 

s o l d  i n  t h e  l a s t  h a l f ,  o f  t h e  e x p e c t e d  q u e u e  t h a n  a  random 

h y p o t h e s i s  woufd  i n d i c a t e .  

T h e  s e c o n d  t e s t  was s u g g e s t e d  by e x a m i n i n g  the 

c v m u l a t i v e  f r e q u e n c y  d i s t r i b u t i o n  o f  p l a c e m e n t  o f  c u t  





V i - s u a l  i n s p e c t i o n  of t h e  d a t a  s u g g e s t e d  t h a t  t h e y  m i g h t  

f i t  a c u m u l a t i v e  n o r m a l  o r  X g i s t i c  f u n c t i o n .  T o  t e s t  t h i s  
$ , <  *.; 

h y p o t h e s i s  i n s t  t h e  n u l l  h y p o t h e s i s  t h a t  c u t  f l o w e r s  a n d  

p o t t e d  p14ts w & e  r a n d o m l y  d i s t r i b u t e d ,  two r e g r e s s i o n s  
Z - - -  - - -  - --- - -- 

w e @  r u n :  a  l o g i t  ( w h e r e  t h e  u n d e r l y i n g  d i s t r i b u t i o n  is  
?f - 

a s s u m e d  t& b e  thp l o g i s t i c )  a n d  a  p r o b i t  ( w h e r e  t h e  3 
rir 

u n d e r l y i n g  d i s t r i b u t i o n - i s  a s s u m e d  t o  b e  c u m u l a t i v e  n o r m a l ) .  
- - - -- - --- -- - - -- 

~ h e - d e p e n d & n t  v a r i a b l T - i n  b o t h r e g r e s s i o n s  a s s u m e d  t h e  

v a l u e s  z e r o  a n d  one @ i n g i t o  w h e t h e r  c u t   flower,^ o r  

p o t t e d  p l a n t s  were o b s e r v e d ,  T h e  i n d e p e n d e n t  v a r i a b l e  was 

t h e  p e r c e n t i l e  p o s i t i o n  o f  t h e  wagon o f  p r o d u c e  i n  t h e  

e x p e c t e d  s e l l i n g  q u e u e ,  F o r  e x a m p l e ,  t h e  f i r s t  wagon i n  a  
h 

t e n  wagon co lumn would  t a k e  on  t h e  i n d e p e n d e n t  v a l u e  . I ,  t h e  
- -  -- 

t h i r d  wagon i n  t h a t  co lumn would  t a k e  on t h e  i n d e p e n d e n t  

v a l u e  . 3 .  - 

T h e  r e s u l t s  o f  t h e  two r e g r e s s i o n s  a r e  i n  t . b l e  1 .  

T a b l e  1 

Normal  - L o g i s t i c  
c o e f  f :  - . 5 0  -.45 
s t d  e r r  .22  . 2 1  
-2  l o g  

l i k e l i h o o d  264 264 
n o .  of o b s ;  -2l+---------- 

- 2 t 4  - 

- I  

- - 

' r l h i l e  t h e  t u o  r e s g r e s s i o n s  c a n n o t  b e  distinguishes f r o m  



+-- -- 
I 

hypothesis that the placement of cut flowers and potted 

plants is randbm, at p-,0001. In this sample at least, cut 

flowers are placed significantly later in the expected 

selling queue than are potted plants. 

After the produce has been placed into columns and the 

auctioneer has randomly chosen one column, the queue of 

one end, the auctioneer sits on a podium beside the auction 

clock which, besides the price, displays the identity of the 

producer and the identity of all suces.sfu1 bidders. Opposite 

the auctioneer sit the buyers and producers who are equipped 
?- 

with electronic buttons to stop the auction clock. 

When $he first wagon of produce is brought in front of 
4 

the bidders, the auctioneer announces the type and grade of 

flower and the size and number of lots on the particular 

wagon. HeMhen positions the hand of the clock at the "highn 
0 

price and 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 

_ z ~ L l e a s t ~ m l o t ,  he has the option of purchaslnn 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 whatever remains passes to the next "winningn 

bidder. (There also exists a rule by which producers can 

prevent sales by stopping the clock, This rule is discussed 

" later.) 
, 

The theory of auctions as mechanisms designed to - 

- - --- - - --- - - - -- - -- 

encourage the acquisition and revelation of information has 

the following implication with respect to the exercise of 

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

p-- --p- p--p - 

wagon of - t h e s a m e  type of f l o w e r  IsoPPeFedon-th-e same day, 

the option to purchase the entire wagon should be exercised * 
on the first wagons more frequently than on the last wagons 

offered. There are two reasons that this is so, First, 

because the information is valuable to other bidders at the 

auction by gi'ving them better estimates of the value of the 

Plowers, the value of the information is greater when it i.3 

revealed relatively early in the auction. It is only when- 

the guaranteed i-nforrnation 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 stiPI,the information will be more valuable when 

that the option to purchase the entire wagon will be 



-- -way fn which fnPormatPon is transmitted from well to less 
> 

2 - 
2 9 -  *, 4 - '9. $ & u e l l  informed bidders. For the transmission of guaranteed k 4 '-a; f 

34% *-, T - 9'. . - . ,  information to be effective, theye is a requirement that 
% da 

*+, * -  i well informed bidders be identifiable since some bidders, 

vflf be bidding randomly *to discipline the well informed 
- - - - - - - - - - -- - -- - - - -- - 

!I bidders. The s i z e  of p w e h a s e  could act as the signal that 
: -,,: a - 
* -  - 'lb. .." identifies the well informed bidders. The information is - 

*4 * I 

2 ., . ? guaranteed by the f a c t  that bidders are prepared to stake a 

informed bidders "winn, and purchase an entire wagon, it is 

a signal that a *goode  price was achieved. Less well 

informed biddersaare less likely to make large purchases 

early in the auction since they know that on average, they 

are payinq more bycus*g 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 and this can-be done more cheaply 

with small than u i t h  large purchases. 

The following tables show the frequencies of wagons 

purchased in their entirety as a .function of their position 

in the selling queue, Column one shows that on occasions 
- -- - -- -- - -- - -- -- - - - - 

%hen t o vag3ns of the  same flower were offered for sale on t 
the samqday, eighteen first offered wagons idere purchased 

in their entirety and only 5 wagons offered second were so 



ffowers and t a b l e  2b r e p r e s e n t s  t h o s e  for putted p l a n t s .  

T a b l e  2a. . - 
number of wagons offered, c u t  f l o w e r s ,  same t y p e ,  s a m e  

day 

T a b l e  2b .  
number of wagons  offered, p o t t e d  p l a n t s ,  - 

p o s i t i o n  of 
2 3 4 5 6 ----- t o t a l  

I I a 5 3 2 o 27 
wagons  p u r c h a s e d  2 18 6 3 T 3 29 
In their 3 7 2 0 1 1 1 4  
e n t i r e t y .  4 3 0 2 5 

5 + 0 1 1 
6 1 1 

t o t a l  35 23 7 4 8 77 

' Z  

T h e  i m p l i c a t i o n  o f  t h e  t h e o r y  is t h a t  f i r s t  r o w s  of t h e  

t V a 6 l e s  s h o u l d  h a v e  more o b s e r v a t i o n s  t h a n  l a t e r  r o w s .  

~ o u e v e r ,  t h e  d i s t i n c t i o n  i n  t h e  r e l a t i v e  v a l u e s  o f  

i n f o r m a t i o n  b e t w e e n  c u t  f l o w e r s  a n d  p o t t e d  p l a n t s  ( b e c a u s e  

~f t h e  g r e a t e r  s u b s t i t u t a b i l i t y  b e t w e e m  p l a n t s  t o d a y  a n d  
-- - -  ~ - ------ -~ - -- - -  - - -- -- - -  

t o m o r r b u )  a d d s  some s h a r p n e s s  t o  t h e  p r e d i c t i o n :  t h e  e f f e c - t  
f 

U 

s h o u l d  be more  d i s t i n c t  f o r  u e r s  t h a n  f o r  p o t t e d  

p l a n t s .  



To West the hypothesis, a ~olaaogorsv-%frnov(~~) tuo +,- - 5 

saaple 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 ity companion column in table 

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

> 
4 - -  - 

__ - _ -  - -  - - -  C -- 
+ p- flowers would be observed - - -  to be purchased earlier __t-hha*- 

i--* - - - -  .dip 
potted plants, Although small sample properties are not well 

f. 

known, the KS- test is v e r y  Conservative with few - 

-- 

observations,i .e. it accepts the+ .nu711 hypothesis more 

frequently than the test statistic indicates- For each pair 
- 

of columns, the Chi-square statistics are: 

table 3. - 
number of wagons.off.ered Chi-square 

If these statistics, can considered as independent, 

'then the entire sample can be tested and ?&though the test 

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

ent f re uagcms of r m t x x r c t  p m C p l - z n  t3 -arT -ZEZWrmu t e d 
-- 

% 

t 1 v l  a g  **  J , 

If the potted plants are tested independently against 



t h r o u g h o u t  t h e  period of t-tlon, t h e  n u l l  h y p o t h e s i s  

c a n n o t  be rejected- T h i s  p o s e s  an i n r e r e s t i n g  u e s t i o n  t h a t  k 
has  y e t  to be ansvesed - . w h y  are  p o t t e d  p l - a n t s  i n  t h e  

a u c t i o n  a t  afh? Tke o p t i o n  t o  p u r c p a s e  e n t i r e  w a g o n s  of c u t  

f l o w e r s  ts o b s e r v e d  &a be  taken u p  i n  a w a y  c o n s i s t e n t  w i t h  
- 

- A  

- a. - - - - - > -  - - -  

- t B e  k i n d  of information t r a n s f e r  i n  t h i s  t h e o r y ,  b u t  t h e  . - 

r andom purchases of p o t t e d  p l a n t s  r e m a i n s  a p u z z l e .  Ad h o e  -. 

scale i n  s e l l i n g  and/or b u y i n g  f l o w e r s  a t  the a u c t i o n  a r e  

not satisfying. - 

EShile  b i d d e r s  a re  more l i ~ e l y  t o  r e v e a l  i n f o r m a t t o n  f o r  

larger v a l u e d  wagons-cPearly ha- i n d f  v i d u a 1  

, . incentive t o  p r o v i d e  smaller v a l u e d  w a g o n s ,  t h u s  a v o t d i n g -  

the possibility af prouiding l a r g e  p r i c e  d i s c o u n t s .  B e c a u s e  

of t h i s  i n c e n t y  t h e  t h e o r y  p r e s e n t e d  h e r e  p r e d i c t s  t h a t  
L4 

t h e  auction as a u h ~ h e  should employ a rule w h i c h  C ~ n s t r a i n S  

this ty p e  of a c t i v i t y  on the p a s t  o f  i n d i v i d u a l  s e l l e r s  

since, l i k e  t h e  r a n d ~ m  placement rule, a rule c o n s t r a i n i n g  

the . s i z e  of wagons offered w i l l  r e d u c e  w e a l t h  t r a n s f e r r i n g  

H o w e v e r ,  no systematic ruTes  of t h i s  k i n d  have  been 



with a minimum size rule is the appearance, apparently on an 

ad hoc basis, of notices from the auctioneer reminding 
I 

i producers that wagons of certain types of cut flowers have 

been *too smalln nfatelyw. The notice goes on to state that 

in future, such wagons will be either refused sale or 
- 

- - -- --- -- 

amalgamated with ocher wagons, at the discretion of the k 

auctioneer. 

While no explicit explanations are offered, the 
.r 

experimental literature demonstfates falling variances of 

prices (i.e. a convergence to some nequilibriumn)over the 

period of the a u c t i ~ n . ~  The theory here provides a partial 

explanation for the falling varian~e_-Qf-~rLc- 
-- ~ ~ -- 

the Dutch auction provide a mechanism by which- bidders are 

-#*:_ encouraged to reveal irrf'ormation. The mechanism is the price 
k ?  & 

&iscount which equals the expected marginal value of the 

* added information. As more information is revealed, the 

- value of further (marginal) information falls and hence so 

must the pri'ce discount. This effectively increases what I 

have called the infor~ed bidder's reservation price. Since 

- - - - - - - - - 

this price truncates from below the  distribution from which 

mrZnformed bidders Ciraw their estimates, observed prices 

become less variant over the period of the aucti * 
>\ 

- -  - - 
' 5 2  

f 



To refine the prediction about price variance, I again 

use the assertion th.at information on potted plants 
* 

deteriorates less quickly than does information on cut 

flowers. Because of thi's, the marginal value of information 

on potted plants must be worth less than for cut flowers. . 
- - - 

- 

The observed fall in variance will be greater for cut 

flowers than for potted. plants. 

To test this hypothesis, a price equaticm was estimated 
4 

- - -- -- --- - - - - -- - - 
on a vector of characteristics including the size and number 

of lots purchased and the order of the sale (these variables 

will convey information &bout the informedness of the 

buyer). Under the hypohesis that information is being 

transferred by bids, the error terms from this equation then 

include a signal about that dispersion of 

information. The squared errors are then regressed against 

an order term to test for the hypothesized negative 

heteroskedasticity. As the auction proceeds', the unexplained 

variance of prices, that is the reduction of variance which 

arises because of the revelation of information, 'is 

p-redicted to fall. 
'\I 

For several types of cut f1ower.s and potted plants, the 
# - - -- - - -- 

following equation was--run:- - 



F i r s t  ordeyia- tn tocorre la t ion of t h e  e r r o r  term r e q u i r e d  
I 
i - 

t h a t  a  t r a n s f o r m k i h  b e  used t o  c o r r e c t  t he  e r r o r  s t r u c t u r e  

p r i o r  t o  t e s t i n g  f o r  h e t e r o s k e d a s t i c i t y .  The t rans formed 

squared  e r r o r s  were t h e n - r e g r e s s e d  on t h e  o r d e r  v a r i a b l e  and 
- 

t h e  o rde r  c o e f f i c i e n t  t e s t e d  a g a i n s t  t h e  n u l l  h y p o t h e s i s  of 

homoskedas t i c i t y .  
. . I -  

CUT FLOWERS 

20 Lnch r o s e s  -------- * 

coef f :  38.32 -1.95 
-'; - t _ v a I e s 7 5  T T ~ ~ F J ~ ~ ~ ~  

~213.4, R=.051, N=252 

15 inch  r o s e s  ----- = "  

a'  . 8 '  
coef f  : 22.72 -1.65 
t - v a l u e s :  6.32 -3.83 
F=14.6, R=.078, N=l75 

porn porn d a h l i a s  -- 
8  ' 

c o e f f :  -17.24 
t - v a l u e s :  
F15.88,' Rz.029, No196 

POTTED P L A N T S  

crysanthamums 
a' 8 ' 

coef f :  162.50 -.40 
t - u a l u k s :  2 - 4 9  --?I 



begonias - 
a ' 0 ' 

coeff: ,'3'75.27 -59.59 
t-values: 6.03 -3;40 
F =  11-53, Rs.062, N=177 

cyclamen 
B ' at - 

- - 

coeff: 253.74 -34.99 
t-values: 4.67 -2.86 
F= 8.20, Rz.065, N=119 

In all regressions, the coefficient on the order 

variable is negative and only in the crysanthamum case was 

it not significantly different from zero. As in the test 

for purchases of entire wagons, the pofied plant result 

shows less consistency with the incentives implied by this 

L h e m ~ r ,  N e - v ~ ~ r _ t h _ ~ - ~ s + ~ t h e s - t _ c o n g ~ e ~ n f  U-i-R+- 

variance (especially for cut flowers). supports the view that 

some systematic activity consistent with the kind of 
! 

I information transfer I hypothesize is occurring. 

\ The ~ o u b l e  ---- Zero Rule. 

\ During the course of the auction, producers have the, 
\ 

% 

right to stop the clock, thus stopping the descent of prices 
- - - - -  - 

- 

on their produce. On each wagon of flowers, producers may 

stop theclock twice. On the first occas&on, the auctioneer 

simply calls out "zeron, thus.inforrning the bidders that the 

seller stopped the clock and restar<ws-'the clock at the ' 



o r i g i n a l  h i g h  p r i c e .  T h e r e  is  no p e n a l t y  e x a c t e d  f r o m  t h e  

p r o d u c e r  f -or  s t o p p i n g  t h e  c l o c k  o n c e  p e r  wagon.  

I f  a  p r o d u c e r  s t o p s  t h e  c l o c k  a g a i n  on t h e  same wagon,  

w h e t h e r  - o r  n o t  a n y  s a l e s  h a v e  b e e n  made i n  t h e  i n t e r i m ,  t h e  

r e m a i n i n g  f l o w e r s  on  t h e  w a g o n  a r e  r emoved  f r o m  t h e  a u c t i o n  
- - - - 

a n d  c a n n o t  b e  o f f e r e d  f o r  s a l e  a g a i n  t h a t  day*. P r o d u c - e r s  a r e .  

f r e e  t o  r e t u r n  t h a t  p r o d u c e  o n  t h e  n e x t  a u c t i o n  d a y .  

I h a v e  no e x p l a n a t i o n  f o r  t h e  u s e  o f  t h i s  r u l e :  i f  t h e  
- - - -  -- - - -  - - - - - - -- - - 

f i r s t  " z e r o n  w e r e  d e s i g n e d  t o  c o n v e y  i n f o r m a t i o n  a b o u t  t h e  

p r o d u c ' e r l s  r e s e r v a t i o n  p r i c e ,  t h e  s e c o n d  " ~ e r o "  s h o u l d  o c c u r  

a t  t h e  same p r i c e .  A l t h o u g h  o n l y  a  few d o u b l e  z e r o s  h a v e  

b e e n  o b s e r v e d ,  i t  a p p e a r e d  t h a t  t h e  s e c o n d  z e r o  was  . 

s y s t e m a t i c a l l y  b e l o w  t h e  f i r s t  z e r o .  When o n l y  o n e  z e r o  -was 

w e r e  s y s t e m a t i c a l l y  b e l o w  t h e  z e r o  l e v e l . 4  



NOTES TO CHAPTER 4.  

1 )  A s  a n  e x a m p l e ,  i f  f ( v )  is  , d i s t r i b u t e d  ( 0 ,  1 )  a n d  b i d d e r  1 
- - 

. c h o o s e s  t o  b i d  f r o m  t h e  I . i . d a o v e r  t h a t .  r a n g e ,  the'n 
b i d d e r  2 w i l l  m a x i m i z e  e x p e c t e d  g a i n  b y  b i d d i n g  . T h e  u s e  o f  r a n d o m i s e d  b i d s  a s - a  p r o t e c t i v e  
s t r a t e g y  is a l s o  f o u n d  i n  o t h e r  r e s e a $ c h ,  s ee  
d 7 A s p r e m o n t  a n d  G e r a r d - V a r e t  ( 1 9 7 9 )  f o r  a n  e x a m p l e  
i n  a  g a m e - t h e o r e t i c  s e t t i n g .  

- - -  
- - - - -  

2 )  S m i t h  a n d  o t h e r s  p o s i t  t h a t  some k i n d  o f  l e a r n i n g  o c c u r s  
w i t h i n  t h e  p e r i o d  o f  t h e  a u c t i o n  but d o  n o t  s p e c i f y  
how o r  k h a t  m e c h a n i s m s  m i g h t  b e  i n v o l v e d .  

3 )  C o e f f i c i e n t s  f r o m  r e g r e s s i o n s  k s s u m i n g  e i t h e r  t h e  
c u m u l a t i v e  n o r m a l  o r  t h e  p r o b a b i . l i s t i c  f u n c t i o n  a r e  
n o t  d i s t i n g u i s h a b l e  f r o m  e a c h  o t h e r .  

4 )  A l t h o u g h  i t  i s  p o s s i b l e  t h a t  p r o d u c e r s  g i v e  a  b i a s e d  
e s t i m a t e  o f  t h e i r  r e s e r v a t i o n  d r i c e s ,  i t  i s  u n c l e a r  
why t h  i s s h  o  u  1 d  b  e  s o  . I f t h a t i s A a U h - e - y d r e  
d o i n g ,  i t  a p p e a r s  t h a t '  b i d d e r s  h a v e  c a u g h t  o n  - t h e y  
s y s t e m a t i c a l l y  b i d  l o w e r  t h a n - t h e  l e v e l  o f  t h e  f i r s t  
z e r o .  



CONCLUSIONS 

C H A P T E R  5 

Some evidence has been provided which is not . . 
inconsistent wit.h the view that the repeating Dutch auction 

is a mechanism designed for the encouragement of the 
- - - 

production and revelation of valuable information. Using 

this theory, sucessful explanations of certain aspects of 

the auction are offered: the- random ordering rule constrains 

producers from expending resources on what might be called 

lldestructivell competition. Also, activities of- buyers in 

ways in which buyers can be provided payment for information 

- Y', 
-- .at the same time as they guarantee that information. 8 

Nevertheless, while this view has suceisfully explained 

a small number of rules and activities in the auction, many 

rules and activities have yet to be explained. Some of these 

include the "double zeron rule by which producers have two 

opportunities to stop the auction clock, the use of 
- - - - - -  - - - - - - 

different commissions on different days, and the rule which 
- - - 

specifies that potted and cut flowers are--sold.together on 

some days. 



I n  a  more  g e n e r a . 1  way,  t h e  r e s e a r c h  s h o u l d  b e  e x t e n d e d  - 

i n  two  ways:  f i r s t ,  t h e  t h e o r y  as '  i t  s t a n d s  s h o u l d  b e  t e s t e d  

a g a i n s t  o t h e r  a u c t i o n s  - t h e  f l o w e r  a u c t i o n s  i n  S a n  D i e g o ,  
s 

M o n t r e a l ,  a n d  T o r o n t o ,  t h e  D u t c h  a u c t i o n  f o r , h o g s  i n  

O n t a r i o ,  p n d  p e k h a p s  t h e  t o b a c c o  a u c t i o n  i n C 0 n t a r i o  ( t h e s e  
- - - - -  - 

l a t t e r  two may pose i n s u r m o u n t a b l e  p r o b l e m s  s i n c e  t h e y  a re  

r u n  a s  l e g i s l a t e d  m o n o p o l i e s ) .  T h e  s e c o n d ,  a n d  more  

i n t e r e s t i n g  way i n  w h i c h  t h i s  r e s e a r c h  m i g h t  b e  e x t e n d e d  is  
- - - - 

- - - - - - - -- - -- 

t o  u s e  t h e  g e n e r a l  t h e o r y  o f  i n s t i t u t i o n a l  c h o i c e  i m p l i e d  

h e r e  t o  e x a m i n e  t h e  u s e  o f  d i f f e r e n t  e c o n o m i c  o r g a n i z a t i o n s .  

As o n e  e x a m p l e ,  t h e  t h e o r y  e l a b o r a t e d  h e r e  s u g g e s t s  t h a t  -. 

d i f f e r e n t i a l  c o s t s  a n d  b e n e f i t s  o f  e m p l o y e e  f r a u d  may b e  
2 

u s e f u l  i n  e x p l a i n i n g  t h e  d e g r e e  t o  w h i c h  f i r m s  a r e  - 

i n t e g r a t e d :  - - - - - c o n s i d e r  - 
- - 

a n  e m p l o y e e  o f  s a y  Champion S p a r k  -- P l u g s  

whose  j o b  d e s c r i p t i o n  s a y s d t h a t  h e  i s . a  s p a r k  p l u g  

r e s e a r c h e r ,  a n d  a n  e m p l o y e e  o f  G e n e r a l  y o t o r s  w h o s e - j o b  

d e s c r i p t i o n  ' is  i d e n t i c a l  t o  t h e  Champion e m p l o y e e ' s .  

C o n s i d e r  now t h a t  e a c h  e m p l o y e e  i n d e p e n d e n t l y  a n d  w i t h o u t  
.- 

k n o w l e d g e  o f  t h e  o t h e r ' s  w o r k ,  i n v e n t s  s a y  a  s p a r k  p l u g  

w h i c h  w i l l  d o u b l e  t h e  g a s - m i l e a g e  o f  a n y  c a r .  M a x i m i z i n g  

e m p l o y e e s  now m u s t  d e c i d e  w h a t  t o  do  w i t h  t h e  i n v e n t i o n  - d o  

t h e y  a n n o u n c e  i t  t o  t h e i r  r e s p e c t i v e - f i r m s - ,  s e n  % o u t r i g h t  

t h e i r  own o r  a  c o m p e t i t o r f  s f i r m ?  W h i l e  t h e  p r e s e n t  v a l u e  o f  



> 
( f r a u d u l e n t l y )  t h i s  v a l u e  w i l l  b e  d i f f e r e n t  f o r  t B e  two  

e m p l o y e e s .  W h i l e  e a c h  i s  c a p a b l e  o f  s e l l i n g  t h e  i . n v e n t i o n  
?' 

o u t r i g h t ,  t h e  a b i l i t y  t o  d e f r a u d  t h e i r  r e s p e c t i v e  c o m p a n i e s  
* 

by b u y i n g  t h e  s t o c k  of  t h e i r  own company d e p e n d s  upon t h e  

d e g r e e . t o  w h i c h  t h e  company i s  i n t e g r a t e d ,  W i t h  a  g i v e n  
- 

- - -  - - - - 
- 

w e a l t h  c o n t r a i n t ,  t h e  G e n e r a l  M o t o r s  e m p l o y e e  c a n  o n l y  

c a p t u r e  a n  amount  e q u i v a l e n t  t o  t h e  number o f  s h a r e s  t h e  
'-4 * 

w e a l t h  c o n s t r a i n t  a l l o w s  time's t h e  p e r  s h a r e  i n c r e a s e  i n  t h e  

v a l u e  o f  G e n e r a l  M o t o r s .  B e c a u s e  o f  t h e  more  n a r r o w  p r o d u c t  

l i n e  o f  Champion S p a r k  P l u g ,  t h e  amount  t h e  e m p l o y e e  c a n  

a p p r o p r i a t e  f r o m  Champion w i l l  b e  much h i g h e r  - f r a u d  i s  
r - 

more p r o f i t a b l e  f o r  t h e  Champion e m p l o y e e ,  c e t e r i s  p a r i b u s .  

The  i n f o r m a t i o n  t h e o r y  o f  t h e  c h o i c e  o f  e c o n o m i c  

o r g a n i z a t i o n  d e v e l o p e d  h e r e  c a n  b e  t e s t e d  by e x a m i n i n g  t h e  
- - - - - - - - - - - - - - - -- 

e m p l o y e e  c o n t r a c t s  o f  t h e  two  s p a r k  p l u g  r e s e a r c h e r s  - t h e  
-. 

C.hampion e m p l o y e e _ ( a n d  r e s e a r c h  e m p l o y e e s  of  n a r r o w  p r o d u c t  

f i r m s )  w i l l  b e  more  c o n s t r a i n e d  a g a i n s t  t h i s  k i n d  o f  f r a u d  
,# 

t h a n  w i l ' l  e m p l o  e e s  o f  G e n e r a l  M o t o r s  ( a n d  o t h e r  more  h i g h l y  - Y 
i n t e g r a t e d  f i r m s ) .  One way t h i s  c o n s t r a i n t  may b e  o b s e r v e d  

i s  t h r o u g h  t h e  pay  s c h e d u l e .  The  Champion e m p l o y e e  w i l l  h a v e  

a  l a r g e r  p o r t i o n  o f  h i s  p a y ' p a c k a g e  made up o f  s t o c k  o p t i o n s  
- - - - - - 

o r  b o n u s  p a y m e n t s .  ~ ~ o t h e r  w a y P C h i s  p o t e n t i a l  f r a u d  may b e  
' I 

r e & u c e  .ts t h r o u g h  d i f f e r e n t  w o r k i n g  c o n d i t i o n s ,  e . g .  t e a m  

r e s e a r c h .  



The basic contribution of this work is twofold: first, 

the work explains why the analysis of institutions without a 

theory which predicts their existence should be conducted 

carefully - more carefully than is now the case. The 

analysis of the Dutch auction simply serves to highlight why 
- 

- - 

current research in this one area must be usea carefully - 
1 

theorems about the output. of Dutch and English auctions will 

only be valid if the participants are identical in the two 
- - - - - -- -- - -- - -- -- 

-- 

auctions but if this is the case, one must explain why the 
< 

two institutions exist and ardused in such systematic ways. 

In more general terms, the criticism applies to vario-hs 

areas of current research, one example of which is the 

efficient mark L i t e r a t u r e .  In this literature, it is 

necessary to assume that all financial instruments are 

identical i n  purpose before any conclfiions can be drawn 
* 

e 

about the relative "efficiencyw of any market. 

The second contribution of this work is that a general 

determinant of the choice of economicqrganization has been 

offered. This determinant, the ability- of different 

organizations to produce and process valuable information, 

has been shown to have explanatory pow-er the case of one . 
- -- --- --- 

Dutch auction. Thepg@r&iFaTi5a€iori of thisp approach is of 
. L 

eetwse W a + - e W 3 r e o r - y  of emvmicrorganf zation. 



A P P E N D I X  

* 
A NOTE ON T X E  DATA 

- - -  -- - -- - 

Two sets of data were collected for this study. An 

important variable was not collected in the first set and 

this made it'impossible to test one of the important 

potted ilants). With the exception of this test, all results 

are generated with the original set of data. 

The first set of data (which has been transcribed to 

computer tape), consists of observations on 6198 individual 

transactions taken over seven auction davs. The data was 

collected in the form of receipts which are generated at the 

auction. While these receipts are available to sellers at 

the conclusion of each auction day, only an estimated five 

to ten percent of them were actually collect d byisellers f 
and therefore absent Prom the sample used. /The fact that 

I 

the data are in the form' of receipts provides some assurance 

as to their accuracy since both buyers and sellers have 

- - - -- -- -- - - - - - - 

incentives to monitor the p r i c e s  andpquant iiies upon which 
)L 

their respective payments are based. 

The variables collected for each transaction are: 



I )  buyer f d e p t i f i c a t i o n  n u m b e r .  + 
2 )  s e l l e r  i d e n t i f i c a t i o n  number .  

3 )  date o f - t r a n s a c t i o n .  

, 4 f lower  identification c o d e .  

5 )  wagon i d e n t i f i c a t i o n  c o d e .  
- - - - - - 

6 )  o r d e r  v a r i a b l e  indicating the order in which 

a g i v e n  s a l e  o c c u r r e d .  

7 )  p r i c e  p a i d  ( p e r  s t e m ,  p e r  b u n c h ,  or P e r  p o t )  
-- - - - - -- - ---- --- 

- -  - 
- - 

8 )  s i z e  of l o t s  o f f e r e d  ( n u m b e r  of stems, b u n c h e s ,  

o r  pots) 

9 )  nrtnber oP.,lots p u r c h a s e d .  

1 0 )  number of P o t ' s  o n  a wagon.  

T h i s  s e t  of data d o e s  not i n c l u d e  a n y  v a r i a b l e  
- - - - - - - = 

i n d i e a g i n g  t h e  column o f  f l o w e r s  i n  w h i c h  a n y  wagon was 

p l a c e d .  S i n c e  t h i s  v a r i a b l e  w a s  necessary t o  test t h e  

h y p o t h e s i s  c o n c e r n i n g  t h e  p l a c e m e n t  of wag n s  o f  cut f l o w e r s  \ 
and p o t t e d  p l a n k s ,  a f u r t h e r  s e t  of d a t a  was c o l l e c t e d .  

T h e  s e c o n d  s e t  of d a t a  r e p r e s e n t s  a n  e s t i m a t e d  f > f t y  
'sc 

thousan& t r a n s a c t i o n s  conducted ove r  5 4  a u c t i o n  days,  a n d  

i n c l u d e 2  t h e  column variable. T h e  p l a c e m e n t  h y p o t h e s i s  w a s .  

t e s t e d  US~-% h a n d - Z f  6 u l E t i o n s  s i n G p t h i C  s e t - o f  da ta  has 

- W b e e ~  t r d r l s c r i b e d  i r c o  . . m p u t e r  t ape .  
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