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I .  I n tr od uc t  i o n  

One o f  the long stand ing issue s  in  indus t r  i a l  org an i za t ion 

is the po s s i b i l  i ty tha t even in the absence  of over t col l us ive  

ac t i v  i t ie s ,  f i rms  i n  a conc e n t r a ted  ind u s t r y  may succ eed in 

r a i s i ng pr i c e  above the compe t i t iv e  l ev e l  . The terms comrno n l y  

used to desc r ib e  suc h a s i  tua t ion  are " tac i t  col l us io n "  or 

" ol igopo l  i st i c  inte rd ependenc e . "  The re has been some rece n t  

e f fo r t  to id en t i fy spec i f  i c  , ob servab l e  ac t i o n s  o f  f i rm s  tha t rnay 

facil i tate tac i t  col l us i o n  . Some of  the most common l y  men t ioned 

" fac i l  i ta t i ng prac t i c e s "  are : l prod uc t  standard i za t i o n  , 

d e l  ivered pr i c  i ng , exchang e  of  in format i o n  , adv ance  no t i f i c a t ion  

of  pr ice  inc re a se s  , and. " pr i c e - pro tec  t io n "  cl auses  in cont r ac ts 

s uc h  as  mee t-or- rel ea se and rnost- favored- cus tomer c l a use s .  Mee t-

or- rel ease  (aOR) cl ause s requ i re a se l l e r  to mee t  a lowe r offe r 

to .his cus tomer or to rel ease the cus torner from the contract. A 

rnost- favored - cus torner (MFC ) cl ause  gua r an te e s  tha t the buyer is 

rec e iv i ng the best pr i c e  o f fe r ed to anyo ne by the se l l  er. 
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Our pr ima ry int e re s t  in th is  pap e r  is  i n  the ef f e c t s  of 

advance not i f  i ca t  ion and "pri ce -prot e c t  ion " clauses  on the le vels 

of both li s t  and trans a c t  i on s  pr i ce s  in a homoge ne o u s -p roduct 

oli gopoly . The re have bee n  two major ant i t rus t  act i ons  brought 

by the gove rnment involv i ng one or  more of  thes e  fac i l i tat  i ng 

p ract  ice s  . I n  1 9  76 t h e  Department  of J us t  i ce entered  a mod i f  i c a 

t ion of the 1962 consent  de cree ar i s  i ng from a "ele c t r i cal 

e q u ipme nt consp i ra c y  cas e  . "  T h i s  mod i f  icat  ion enjo i ned  the 

defe nda n t s  from engag i ng in a numbe r of pr i c i ng pract  ices  

i nclud i ng the use of mos t -f avored-c u s tome r clauses  . 2 

Perh aps  the mos t  s ign  i f  icant li t i gated cas e  i nvolv i ng 

f a c i l i  tat  i ng pract ice s  was the 1 9 8 3  Fede ral T rade Comm i s s  ion 

( FTC ) de c i s  i on in the E thy l case . T he responde nts  we re prod uce rs 

դf le ad -based  ant i-knock compound s that are used as gas ol i ne 

add i t  ive s . The case  i nvolved a numbe r of fac i l i  tat  i ng pract  i ces,  

a nd the Comm i s s  ion spec  i f  ically found that  the responde nts ' u se 

of publ i c  adva nce not i f  i c a t  ion of li s t  pr i ce i ncreases, sale on a 

u n i  form del i  vered pr i ce bas i s, and use of mos t -f avore d -c u s tome r 

cla uses3 had unreasonably res t ra ined pr i ce compe t i  t i on in  v i ola 

t ion of Sect i on 5 o f  the FTC Act . 4 B r i e f ly ,  the gove rnme nt 

a rg ued that the use of publ i c  advance not i f  icat  i on of li s t  pr i ce s  

a nd sale on a uni  f orm del i ve red  pr i ce bas i s was a me thod of 

"pr i ce s ignal l  i ng "  that fac i l i  tated a cons ensus  on list pr i ce s  

and that the use of M FC cla u ses and sale on a un i f orm del i ve red  

p r i ce ba s i s res t r i  cted the ince nt i ve s  of  the f i rms to engage i n  

di  sco u n t  i ng from a supra -compet i t  i ve li s t  pr i ce . The case was 
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E t hyl 

Ethyl 

d i sm i ssed by the Second Ci rc u i  t on appe a l  . The respo nd e n t s  in  


al so used  cont r ac ts  wi th  MOR cl ause s  , ano t h e r  prac t i c e  tha t 


has  been arg ued to have the po te n t i a l  to fac i l  i ta te col l us i o n  . 


The MOR cl a use s we re no t l i t ig ated in the case , and the i r  

l eg a l  i ty appa r en t l y  ha s neve r  been determ ined . Whe n  both MOR and 

MFC c l ause s are used in sal e s contrac ts  , we wi l l  say tha t the 

c ontrac t con ta i n s  a " be st - pr i c e "  prov i s ion  , i . e . ,  a prov i s i on  

tha t gua r an tee s tha t the buyer can  ob ta in  the sel l er ' s  lowe s t  

s a l e  pr i c e  and tha t the buyer wi l l  no t b e  requ i red to pur c ha se at  

a pr i c e  that ex ceed s the l owe s t  pr i c e  g ran ted by any othe r  

se l l er . 

The re hav e been two rec e n t  pape r s  exam i n  i ng the theo re t i c a l  

impl i c a t i o n s  o f  bes t-pr i c e  pol i c  i e s  . S teven  Sal op (1982) 

prese n ts some d i s c r e te - pr i c e  duopo l y  exampl e s  tha t show tha t the 

use of mee t- or- rel e a se and most- favored - cus tomer c l a use  s can hav e  

an upward e f fec t o n  pr i c e s  . S  Thomas  Coope r  (1981) cons i d e r s  the 

e f fec ts  of the use o f  most- favo red- cus tomer c l a us e s  in a duopo l y  

mod e l  wi th f i rըs tha t prod uce d i f fe r en t i a ted prod uc t s  . Be shows 

that  most- favored - cus tomer cl ause s can resu l  t in pr i c e s  abov e the 

" no - c l ause " Nash equ i l  i b r i um lev e l  for pr i c e- se t t i ng f i rm s  . 

The theore t i c a l  l i te r ature  ha s prov ided l i t t l e  in s i g ht i n to 

the magn i tude o f  the pr i c e  inc rease s tha t could  pos s  i b l y  resu l  t 

from the use o f  be s t- pr i c e  pol ic ie s  . One o f  the contr ibut  i o ns o f  

th i s  pape r i s  to prov ide  expl i c  i t  bound s for the po tent ial 

mag n i tud e of the e f fec  t of the prac t ic e s  anal yzed on equ i  l ib r  ium 
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pr i ce s . 

p r i ce s  . Another  con t r i bu t  ion of th i s  pap e r  is  to expl i c i  tly 

d i s t ing u i s h  be twee n li s t  and trans a c t  ions pr i ce s  ; m a ny of the 

e xi s t i ng theor i es of oli gopoly do not make th i s  di  s t i nc t  i on . 

T h i s is unf or t u nate  , s i nce emp i r i cally , a s ign i f  i c a nt de v i at i on 

be twee n l i s t  and trans ac t  i ons pri  ce s  , espec i ally for produce r 

-:Joods , is  common . 6 

Dav i d  Gre ther and C harle s Plo t t  ( 198  1 )  report the results  of 

a se r i es of laboratory expe r i me n t s  de s i gned to det e rm i ne whe ther 

f ac il i  t a t  i ng pra c t  i ce s  ca n re s u lt i n  tac i t  collus  ion  that ra i s es 

p r i ces  . ? Among the fac i l i  t at i ng pract i ce s  they i ncluded i n  the i r  

set of tre atme nt va r i able s we re mos t -favored-c us t ome r pr i c i ng 

p ol i c i es  and advance not i f  i ca t  i on of pr i ce change s .  W i t h  advance 

not i  f i c a t  i on , all trans a c t  ions were required to be at announce d 

p r i ces  and announced pr i ce s  we re con t i nuously di s played to all 

եuyers . Thus a pr i ce cu t would be publ i c  and e f f e c t  i ve immed i 

a t ely , re s ult i ng i n  all di s counts  be i ng non-sele ct i ve . I n  the i r  

expe r i me nt s  , all trade s we re f i nal , so there was a "no-rele ase" 

p rov i s  i on bu ilt  into all con t ra cts . T he lim i t ed numb e r  of 

e xpe r imen t s  conducted by Gre ther  and Plo t t  makes it d i  f f  ic  ult to 

a s ses s the sepa ra te ef f e c  ts of the va r i ous  f ac i l i t at i ng 

prac t  i c e s  . T he ove rall e f f e c t  of all fac i l i t at i ng pra c t  i ce s  

cons ide red was to ra i s e  pr i ce s  to a level that was abou t midway 

between t he compet  i t  i ve level and the "Cou rnot pr i ce "  that would 

result in a Nas h (Cou rnot ) equ i l i br ium  for a game i n  wh ich  f i rms 

choose outJut quant  i t  ies  , not Unde r the cont  rol t reat

me nt '" i th none of the pract i ce s  , pr i ce s  were clo s e  to compe t i t  i ve 
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l e ve ls . S e l le rs we re rare l y  able to use the advance not i f  ica t  ion 

p roce s s  to coor d i na t e  pr i ce increa s e s  up to the Cournot le ve l .  

T he f a i l ure of pr i ce s  to r i s e  to co l l us i ve leve l s  in  the 

G re ther  and P lott  expe r i me n t s  is su rp r i s  i ng be cause  they pre s e nt 

a theore t ic a l  arg ume nt that the pract ices  take n  as a group y i e ld 

" . • .  a pre d i ct ion that pr i ce s  shou ld equ i l i br a t e  at the lowes t  of 

t h e  op t imum i ndustry  pr i ce s  from the ind i v idual  f i rm '  s po i nt of 

v i ew • • •  " (Gre the r and P lo t t  , 1 9 8 1, p .  5 ). One of ou r ob j e c t  i ve s  

i s  to prov ide a n  ana l y s  i s  of the ef f e c t s  o f  the pra c t  i c e s  tha t  i s  

co nsis tent wi th the expe r i me n t a l  ev ide nce . 

I n  th i s  pape r we mode l the de term i na t  ion of l i s t  pr ices  and 

t rans ac t  ions pr i ce s  and addre s s  the que s t  ion of whethe r ,  in the 

a bs e nce of ove rt co l l us i on by the produce rs in an ind u s t ry , 

contract u a l  prov i s  i ons ca n stabi  l i z e l i s t  and/or trans act  ions 

p r i  ce s  above the compe t i t  ive le ve l even in the pre s e nce of the 

u su a l  i nce nt i ve s  for prod uce rs of a homoge neous  produ c t  to 

d i  sco u nt when  the pri ce exceed s ma rg i na l  cos t .  

The major prod uce rs in  the ant i -knock compound ind ustry  , 

E thy l and D upon t  , prod uced a homogeneous produc t and ge ne ra l l y 

u sed 3 0  d ays  advance not ice , mee t -o r -re lease  (MOR )  , and mos t 

f avored cu s tome r (MFC ) prov i s  ions in  the i r  con t ra c t s  . We wor k  

w i th  a n  ol i gopol y  mode l w i t h  thes e  characte r i s t  i c s  in  th i s  pape r ,  

a nd we show that unde r some cond i t ions , inc l ud i ng thos e  app rox i 

ma t i ng the fact s i tuat  ion i n  the use of pub l i c  advance 

not ification  of lis  t pr i ce i ncreases  and of cont  racts  with bes t 

p r i ce prov i s  ions  ca n res u  lt i n  equ i l  i br i um l i s t  and trans act  i ons  

-5-



.' 

p r i ce s  that  exceed the compe t  i t i ve level . Howeve r ,  ou r analy s i s  

s hows that the use of be s t -p r  i ce cla u ses  and advance not i f  i ca 

t ion, alone, do not ens u re that equ i l i br ium  transact  i ons pr i ce s  

w ill be above the compe t  i t  i ve le vel . 

U nde r condit i ons  tha t  lead to supra -compe t i  t i ve trans act i ons  

p r i ce s  we also cha ra c t e r  i z e a range of poss  i ble li  s t  pr i ce s  that 

a re not subje ct to di s co u nt i ng, and d i s c u s s  ma rket cond i t  i ons  

u nde r which the uppe r lim i t  of  th i s  range is  no  grea t e r  tha n  the 

"Cou rnot pri  ce" level, wh i c h  follo w i ng Gre ther  and Plott  ( 1 9 8 1  ) ,  

we  def i ne to  be the pr i ce that would result if  f i rms we re to 

choos e  Nas h  equ i l i br i u m  ou tpu t quant  i t  ies  in a game in  wh ich  the 

dec  i s  i on variable s are ou tpu ts . F or all of the potent  i al market 

cond i t  ions cons i de red, we show that f i rms would alway s have 

i nce nt i ve s  to engage i n  un ila t e ral pr i ce cu t t i ng at all pr i ce s  

that exceed the Cou rnot pr i ce, eve n i f  contracts  cont a i n  bes t  

p r i ce prov i s i ons  . Thu s the Cou rnot pr i ce that results  when  

de c i s  i on va r i  able s are ou tpu ts can  prov ide a use f u l  be nchmark 

eve n  though firms' dt3c i s ion var i able s in ou r model are actu ally 

p r i ce s  . T he intu i t  i ve reason for th i s  is that the mee t -or 

rele a s e  prov i sion allows a f i  rm to ma i nt ai n  i t s  ou tput  le vel whe n 

a ri val cu ts its pr ice, a n  d the mo s t-fa\!Ored-cu storner provisi on 

f orces a f i rm to apply a ny di s count t') A.ll 'mits that it 

con t  racts to sell. 

We do no t model any etE ici.kncie s tha t may ar ise from the u s  e 

o f  advance notiɺicati.)n :=tn.J &y:;c;::,-;n-i::: a policies. Our f,)cus 

ins tead i s  on tle antic'mpetitive potentia l of such policie s. 
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Thus , our ana l ys i s  sho u l d  no t be judg ed as conc l us iv e  on the net 

c ompe ti t iv e  e f f e c t s  o f  the se pol ic  i e s  . 

The rem a i nd e r  o f  thi s  paper i s  org an i  zed as fol l ows . 

Sec t ion  I I  con ta i n s  a d i s c us s  i o n  o f  some in s t i t u t  i o n a l  fea tures  

of  the prod uc er good s marke ts  tha t i n t e r e s t  us . Sec t ion  I I I  

c on ta i n s  the mode l  and the cha r ac te r  i za t i o n  o f  the Cou r no t  benc h

mark . The rel a t io n s h i p  between  the struc tural par ame te r s  of the 

model  and the rang e of pr i c e s  tha t are not sub j  ec t  to un i l a te r a l  

d i scoun t i ng i s  deve l oped in Sec t i o n s  I V  and v. The adv ance 

no t i f i c a t i o n  prac t i c e  is  anal yzed in Sec t ion  VI . Sec t ion  VI I 

c onta i n s  a summary and conc l us ions  . 

I I. Prod ucer Good s Ma rke t s: The Inst  i tu t i onal  Se t t i ng 

I n  prod ucer good indus t r  i e s  suc h  as the an t i - k nock lead 

add i t i ve s  ( AK) indus t r y  , i t  i s  common for prod uc e r s  to have 

pub l  i c l y  announc ed l i s t  pr i c e s  . I n  suc h marke t s  sal e s are often  

made by  con tr ac t s  o f  a spe c  i f i c  dur a t i o n  . The se contrac ts  

g ener al l y  al so spec i fy a range of  ( un i t )  sa l e s wi t h i n  wh i c h  the 

b uyer is ex pec ted to purcha se . In such marke t s  any spo t  mar ke t  

o ften  represe n t s  a minor frac t ion  o f  the to tal vol uզe o f  tr ans

ac t ions  , and in some case s the spo t marke t e s se n t i a l  l y  does no t 

e x i st .  Whe n  the produc t i s  esse n t i a l  l y  homog eneous as in the AK 

i nd us try , pub l  i c l y  announc ed l i s t  pr ices  of  d i  f fe r en t  se l l ers  , as  

wou l d  be ex pec ted , a re general  l y  id e n t i c  al. However , it  is also 

c ommon in prod ucer  prod uc t s  mark e t s  for the pub l  i c l y  announc ed 
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( cont ract  ) pr i ce to di  f f e r  from many purcha s e rs ' actual trans 

a c t  ions pr i ce s  spec  i f  i ed i n  the i r  cont ra c t s  . T h i s  is  of t e n  

a c compl i s hed by a prod uce r grant i ng a "temporary compe t  i t  i ve 

allowance" ( TCA ) or "tempora ry voluntary allowance" ( T VA )  wh i ch 

i s  an ame ndment to the i n i t  i al con t rac t  , stated as a d i s count  

f rom the  publ i cly annou nced li s t  pr i ce . In  some produce r good s  

i ndus t r i es ( not AK ) there have bee n  con s  ide rable pe r i od s o f  t ime 

i n  wh ich  the trans act i ons  pr i ce s  in  buyers  ' cont rac t s  we re 

v i  rtually all below the publ i cly announced li  s t  pr i ce . I n  such a 

s i tuat  i on , the reason for the cont  i nued exi s tence of li s t  pr i ces  

may not be cle a r  . Pre su mably , the ex i s te nce of  pu bl i cly 

a n nounced li s t  pr i ce s  in  the pre sence of subs tant  i al di scount i ng 

f rom li s t  ind i cates  th at the li s t  pr i ce s  none thele s s  se rve the 

f u nc t  i on of transmi t t i ng some use f u l  i n f ormat  ion to selle rs and 

b uyers . U nde r the FTC ' s  th eory in E thyl , the exi s te nce of li s t  

p r i ce s  may i nd i ca t e  that selle rs  have comm i t ted  to a pol i cy of 

p r i ce s ignall i ng .  A di f fe re nt theory mi ght  sugge s t  that l i s t  

p r i ce s  s ig nal some inf ormat ion to buyers . I n  th is  pape r we w i ll 

a s sume that the produce rs have adop ted a poli  cy  of hav i ng 

publi cly announced li s t  pr i ce s  and that sale s are typ i cally made 

by con t  ract . 

I n  prod uceէ JOods indus tr i e s  of the k i nd we have bee n  

d i s cus s  i ng it  is common for cont ra c t s  to con t a i n  a cla u se 

guarant ee i ng that the selle r will g i ve the buy e r  advance not i ce 

o f  i n  te ntions to inc rea s e  the li s t  pr i ce dur i ng the dura t  i on of 

the  contrac t .  For example , a cont ra c t  may be for one yea r  w i t h  a 

- 8 -



g u a ra ntee  of 30 days advance notice of any price incre a s e  . 

( Becau se dis count con t  ra c t  sa les  typic a l l y  quote  a price as a 

discou nt from lis t ,  increases  in the lis t  price ge ne ra l ly signa l 

a probab le increas e  in transaction s  price ) .  A t  approximate  l y  the 

s ame time that cus tome rs are notified in advance of a future 

p rice increase , firms typica l l y  mak e  a public anno unce me nt of the 

contemp lated price incre a s e  . We wil l  assume that sale s cont racts  

have adva nce notification provisions and that firms mak e  advance 

notifications public l y .  

Whe n advance notifica tion of lis t price increases  are made 

p u b lic and the good is homogeneous  , the process  by which lis t 

p rice ch a nges  occ ur  ge ne ra l ly tak e s  some time . For example  , if 

the advance notifica tion provision require s 30 days advance 

notice , typica l l  y firms begin to annou nce con t  emp lated price 

increases more than  30 days  in advance (in the Ethy l litigation 

t his was te rmed by the governme nt "advanceբadvance notice " )  . I n  

a typica l s i  tuation firm A announces a price increase  of 10 pe r

c e nt to be come eff ective in 32 days  on April 30. T he n  firm B 

f o l  lows with an announced price increase  of 5 pe rce nt , also  

e f fective on Apri l 30. S ince the good is homog e neous  , bot h  firms 

a re like l y  to have the same lis t  price on April 30. The ref ore , 

some time prio r to March 31, firm A wil l  lower it s price increase 

to  5 pe rcent or firգ B wil l  raise its price increase  to 10 pe r

c e nt or a consen s u s  is reached somewhere in be twee n .  This sort 

of  be havior has bee n te rmed "pr i ce signa l ling " in the inous t r i a l  

organiz ation and antit r u s t  l i  tera t u re .  
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I n  ou r mode l we wil l  assume that the practice of adv a nce 

n otifica tion resu lts  in the fol lowing sequence of market  

act  ivity : Firs t ,  firms announce proposed lis t price s  and ad j ust  

t heir proposed lis t price s ,  if ne ce s s a ry ,  in re spon s e  to  competi

t ors ' proposed lis t price s .  T his announceme n t  of price s  occ u rs 

p rior to the deadline specified by the requireme nt of advance 

notifica tion . T he n  , firms and buyers  strik e sale s con t ra c t s  . 

F or simp licity we wil l  as sume that sales  cont ra c t s  set specif ic 

amounts that the cu s tome r must  pu rchase during the pe riod of the 

contrac t  . S ince advance notification is not required for price 

d e c reases  , the re may be di  scounts  from the lis t  price . Fina l ly ,  

f irms produce the quantities that they sold  . 

As was noted above , the transac  tions price actua l ly paid by 

a cus tome r in prod ucer- goods ma rke t s  is of ten not the lis t price . 

I n  princip le , a mode l that  sought to exp lain short  ru n equilib

rium in such ma rkets shou ld exp lain the possible dis crepancy 

be tween lis t  and transactions prices.  We wil l  re turn to this 

is sue at the end of this pape r. Howe ver- , the main purpose of 

this pape r is somewhat dif f e re nt.  I n  competitive produce r goods 

ma rkets  with no contr-a c  tura l re s t rictions on dis counting , lis t 

p rice s may at times be above the compe t i  tive le ve l  , bu t d i s counts 

f rom lis t  price le ad to compe titive t ra n s act i ons pr i ce s .  Our 

purpose he re is to demonstrate that the use of  pu bl i c  adv ance 

notificat  i on and be st-price policies may lead to equil i br i  um  l i st 

a nd tra nsac tion prices above the compe tit i ve le vel. The pr:-oof of 

this proposit i on wil l  fol low from a demon s t ra t i on tha t unde r 
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ce rta i n  c i  rcums tances l i s t  pr i ce s  above the compe t  i t  i ve le ve l 

w i l l  exi s t  at wh i ch no produce r has a u n i  l a t e ra l i nce nt  i ve to 

o f f e r  d i s counts and that the use of pub l i c  advance not i f  i c a t  i on 

o f  l i s t  pr i ce s  is li  k e l y  to le ad to l i s t  pr i ce s  above the 

compe t i t  ive le ve l  . 

I I I  . The Cou rnot Equ i l  i br ium  P r i ce as a Benchmark 

Th i s  paper  cons  i de rs a standa rd mode l of  a homoge neous

p roduc t o l i gopo l y  i n  wh ich un i la t e r a l  pr i ce cu ts are always 

pe rce i ve d  to be prof  i table  if pr i ce exc e e d s  f i rms ' ma rg i na l  cos ts 

and the re are no be s t -pr i ce po l i c i es . The Nash equ i l  i br ium  in  

p r i ce s  , the " B ert rand equ i l  i br i um"  , imp l  i e s  ex treme l y  compe t  i t  i ve 

behav i or , i . e .  , that pr i ce wi l l  be dr i ve n  down to a le ve l at 

w h i ch uni  latera l pr i ce cu ts are no longe r pro f i t able  . A common 

react  i on to th is  obs e rva t i on is to re j e c t  the Ber t ra nd app roa ch 

becau se it  typ i ca l l y  imp l  i e s  that per f e c t  compe t i t  ion  is  

e s  tabl i s hed eve n unde r duopoly. T he most  common a l t e rnat  i ve 

approach  is to assume that f i rms ' s t ra t eg i e s  or dec i s  ion va r i 

a b le s  are outpu t quant i t i es  , not pr i ce s  . The stat i c  N as h  

equ i l i br i um i n  quant i t ies  , the "Cou rnot equ i l  i br i um" , re su lts  i n  

an  i nd u s t ry output  and a n  assoc i a ted ma rket pr i ce that typ ica  l l y 

e xceeds  ma rg i na l  cos t  for each f i rm .  T h i s  pr i ce w i  l l  be ca l le d  

t h e  "Cou rnot pr i ce " .  

T he spec i f  i c a t  ion  of strateg i e s  here i s  not arb i t ra ry .  T he 

f oc u s  of th i s  paper  is  on markets in wh i ch f irms f i rs t  pos t 

p r i ce s  and the n prod uce i n  re sponse to orde rs re ce i ved. Thus 
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firms choose prices independe n t l y  , bu t the quantity of ou tpu t 

s o ld by e ach firm may dep e nd on the others' p rice s .  I t  is 

app rop riate to mode l  firms' de cision va riable s as being prices ,  

not quantities , for such market s .  We begin , howeve r ,  by 

charac t e rizing the Cou rnot equilibrium ou tputs  and price for a 

mode l in which firms choose ou tpu ts  , in orde r to es tab lis h a 

be nchma rk that  ca n be used to eva l uate the ef fects  of cont ra c t s  

with bes t-p rice provisions whe n firms post  price s .  

I n  this mode l  , the market  demand func tion that expre s s e s  

qua ntity Q a s  a function o f  the price p is de not ed : Q = D (  p ) .  

T he inverse of this ma rket demand func tion is de noted : p = f (  Q )  . 

T he standa rd Cou rnot as sump tion is that the ind ustry ou tpu t ,  Q ,  

de termines the ma rket price . We assume that this inve rse  demand 

f unction is twice continuous ly dif fe re ntiab le and stric t ly 

de c re asing on the int e r v a l  (O, a) and that f ( a )  = 0 for some 

f inite ou tpu t leve l a. T he firs t and second de rivatives are 

de noted by f '  ( · )  and f' ' (  • ) re spec tive l y ,  and we assume that 

Qf" ( Q  ) + f' ( Q  ) % 0 for Q e: ( 0, a). (1)2 

I t  is straightf  orward to show that (1) is equivalent  to an 

a s  s u mp tion that the indus try tot a l  reve nue is a conc a ve func tion 

of ind u s  try outpu t  . 

We assume tha t  there is a fixed numbe r ,  n ,  of firms in tɹe 

ma rket  . T heir outpu t quantities are de noted by q ,  i = l ,  •  •  •  , n ,
i 
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fi!::'ns 

a nd the re f ore Q = Z i q i . We allow f i rms to have di  f fe re nt var i 

a ble cos t funct i ons , and these func t i on s  are de noted by c .  ( q. ) . 
1 1 

T he va r i ab le cos t func t  i ons are nonde creas  i ng ,  bɸ ice cont  i nuously 

d i f  f e re nt i able , and con v e x  on  (O, a), i . e .  , c ɷ ( q . ) ɵ 0 a nd 
1 1 

c՟' (  q . ) ɶ 0 for q. e (O, a). F i rm i '  s f i xed  cos ts  are g i ve n  by
1 1 1 

F.  • Of cou rse , c.(  O )  = 0, i = l  , . . . n .  Add it ional cos t as s u mp
1 1 

t ions that ensure nonnegat  i ve prof  i t s in equ i l  i br i um  wi  l l  be 

d i sc ussed as ne ce s s a ry .  

T he prof i t  func t i on for f i rm i is: 

i f  qi > 0. If al l f i rms have st r i c t ly pos i t i ve ou tputs in a 

C ou rnot eq u i  l i br iu m ,  these ou tputs  mus t  sat i s fy the ne ce s s  ary 

cond i t  ions: 

i = l , . . . ,n . ( 2) 

* * whe re Q a nd q. are the Cou rnot equ i l i  br i um le ve l s  of Q and q .
1 1 

re spect i ve ly.  It  fol  lows from (1) , the conv e x i ty of  ( v a r i  able ) 

* tthc os t  funct i ons  , and the fact that qo 'o that the f i  rm '  s 
1 

p rofit is  a s t r i c t l y  concave func t ion of its  ou tpu t .  

A Cou rnot equ i l i br i um w i th pos i t  i ve outpu t s  for n f i rms may 

§¨t ՠաis tB if  fixed costs  are high  for some f i rm ( s )  , but iE  a 

Cnur11ot equilibrium exis ts wi th s t r i c  tly pos i t  ive outputs for a l l  

.1 in our 'rl•)dt:l it ɸ i l l  be unique . The uniqueneo;:-; pr')Of 

that follows w i ll provide an i nequa l i ty that wi l l  be use f u l  in the 

::tnaljsL; ,-:>f the best-;?r i c e  prov i s  i ons  in the ne xt sec t i on. 
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( 4 ) 

( 5 ) 

Cons i der the non-neg a t i ve spa c e  Rn+ in wh i c h  a po int  represents a 

v ec to r  o f  outpu t s  for the n f i rm s  . A ray f rom the or ig in in th i s  

o utput spac e  ha s the proper ty tha t the output for eac h f i rm i ,  

i = l ,  . . .  , n ,  i s  equ a l  to some constant frac t ion , s. , o f  industry  
1 

outpu t: q .  = s.Q . A ray i s  cha r ac te r  i zed by a se t of  s.
1 1 1 

f r ac t ions tha t sum to one . 

F i r s t  we wi l l  show tha t ther e  can be at  most one equ i l  i b r  i um 

on a ray . The inc en t i v e  for f i r m  i to inc rease i t s  output 

un i l a te r a l l y  is pos i t i v e l y  rel ated to the s i g n  of 

f' {Q ) q. f (  O )  - c՞  ( q. )  . + - ( 3 )
1 1 1 

Thus the f i rm' s incen t i v e  to inc rease output un i l a te r a l  l y  , a t  

po ints  on a ray cha r ac ter i zed by { s1 , •  •  •  s } ' is  pos i t i v e l y  n

re l a ted to the s i g n  o f: 

f '  ( O  ) s . O  + f ( O )  - c '. ( s .  O ) .-
- 1 . 1 1 -

As Q inc rease s ,  the ind us tr y  output vec to r is moved outward along 

the ray , as  i l l us t r a ted for the two- f i rm ca se in f igure 1 .  The 

d eriva t i v e  of the expr e s s  ion in ( 4  ) wi th respe c  t to Q i s: 

-f 11 ( Q ) S , 0 + ( 1 + S . ) f I ( Q) S . C •: ( S . Q ) • 

- 1 1 - 1 1 1 -

I t  fol l ows from the convex i ty o f  cos t s  , the fac t tha t 

s ./(1 + s . )  < 1/2  , and the conc av i ty o f  ind u s t r y  to t a l  revenue 
1 1 

( see equa t i o n  1 )  tha t the der i v a t i v e  in (5) is  str ic  t l y  neg a t i v e  

if s .  > 0, i = l, . . .  ,n. In a Co urn o t e qu i 1 i b r i u 11 , ( 3 ) rnus t ɴe 
1 

zero fo r eac h f i rm . Then , s i nc e (5) i s  neg a t iv e  , the re can be 

onl y one Courno t  equ i l  ibr  i um on any ray . 
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Suppose the re are two Cou rnot equ i l i br i a  on di s t i nc t  ray s  , 

a s  rep re se nted by poi nts  A and B in  f ig u re l .  Con s  ide r  the hyper 

p lane through po int  B wh i c h  cons  i s ts of all ou tput vec tors w i t h  a 

cons  tant leve l of tot a l  indu s t ry output  , de noted Q8
* • Then for any 

po i nt C on th i s  hype rplane other  than B at leas t one f i rm ,  say 

f i rm i ,  has an output  that  is le ss  than its  Cournot outpu t at B 

( th is would be f i rm 2 in f ig u re l )  . The ince n t  i ve for the f i rm 

w i th the le ss-than -Cou r not ou tpu t  to expand i t s  ou tpu t un i la t e r 

a l ly is de termi ned by the s ig n  of f' ( Q8 
* ) q. + f ( Q8

* 
} - c՜ ( q) .  I t  

1 1 1 

f o l low s  from (2) that th i s  ince nt i ve to expand ou tpu t for f i rm 

i s  s t r i c t ly pos i t  ive for at leas t one f i rm at any po i nt other than 

B on the hype rpl ane through B .  Cons  i de r  the poi nt C at the i n t e r 

s e c t  ion of th i s  hype rpl a ne and a ray from the or i g i n  through the 

o t h e r  equ i l ibr i um at A .  At leas  t one f i rm has a un i la te ra l  

i ncent  ive to expand ou tput  at C ,  and th i s  f i rm wou l d  have a 

g re a te r  ince nt i ve to expand output at A because  the exp re s s  ion in 

(5) is  nega t  ive . Thus  , if  B is a Cournot equ i l i br i um ,  then  at 

l e a s t  one f i rm has a un i l a t e r a l  ince nt ive to exp a nd output at A ,  

so  A ca nnot be a Cou rnot equ i l i br i um .  Th i s  argume n t  demons t ra t e s  

that  the re can be a t  most one Cournot equ i l  i b r  i um w i th str i c t ly 

pos i t  i ve ou tpu ts  for each f i rm in  our mode l .  

IV  . The E f f e c t s  of Be s t -P r i ce Pol i c  i e s  on the Ince nt  i ve to 
D i scount f rom L i s t  When  

I n  th i s  sect i on we w i l l  assume that there i s  a common l ist 

p r i ce ( a r r i ved  at by publ i c  advance not i f  i c a t  i on ) and we w i l l  

e xami ne the ef f e c t s  of be s t -pr ice  prov i s  ion s  i n  ( l i s t  pr i ce ) 

D i s counts  Must  be Non s e l e c t  ive 
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s a le s  con t ra c t s  on the leve l of transact  ions pr i ce s  . The i s s ue 

h e re is whether  the use of be s t-p r i ce prov i s i on s  can re s t r i c t  the 

i nce nt i ve s  to di scount for some l i s t  pr ices  above the compet  i t  ive 

l e ve l .  W i th both MFC and MOR c l a u se s  , con t ract  prov i s  ions al low 

the  buye r  to take the be s t  pr ice  ava i  l able . The MFC c la u se 

re qu i res that if  a f ir՝ of f e rs a di s co u nt then the d i s co u nt mus t  

be of f e red  on a l l  of the f i rm' s ex i s t i ng cont ra c t s  . I n  th is 

sect  ion we a l s o  as s u me that any di  sco u nt of f e r  mus t  be made non 

s e le ct i ve in the sense that al  l buye rs in the ma rket rece i ve the 

d i  scount of f e r  . The cas e  of sele ct i ve d i s co u nts  wi  l l  be 

cons i d e red subse que nt l y .  

Suppose  that some common leve  l of cont ract  pr i ce s  , de noted 

p, has be e n  det e rm i ned and that p is above the compe t i t i ve pr i ce . 

l•ve ass ume that l i s t  pr i ce sale s cont ra c t s  are s ig ned for the 

t ot a l  dema nd at pr i ce p ,  D(p) .9 We leave to the end of th is  

p ape r the  mode l l i ng of the de term i na t  ion of  l i s t  p r i ce s  and the 

d i v i  s ion of l i s t  pri ce sales  among prod uce rs . I n  th is  sect i on 

we wi  l l  assume that tot a l  sales  at p are D(p) and that l i s t  pr i ce 

s al e s  are al  located among produce rs in some a rb i t ra ry ma nne r ,  

s ubje ct on ly to a cond i t  i ons  that no produce r makes  l i s t  pr i ce 

comm i t t rne nts at a le ve l at wh i c h  h i s  marg i na l  product  ion cos ts  

e xc ee d  the l i st pri ce p .  T he re f ore , the al locat  ion of l i s t  pr i ce 

s a les at list pri ce p wi l l  be de not ed {qi}, and we assume that 
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+ 

p .  

( a )  I q. = D (  p) , ( 6 )
1 

I 
( b )  c .  ( q

-

. )1 "P·1 

S i nce p is  ass umed to be above the compet i t  ive pr i ce , there are 

an i n f  i n i te number  allocat  ions of sa les  {q . } that sat  i s fy (6 ).
1 

G i v e n  such an alloca t  i on, the issue  to be addre ssed  now is  

whether any producer  has  a un i la t e ral ince nt i ve to di  scount from 

I n  the abse nce of be s t -pr i ce prov i s  ions in sale s  cont racts  , 

p roduce rs wou ld  have the usua l Be rtrand i nce nt  i v e s  to d i s cou nt  

f rom any price  exceed  i ng the i r  ma rg i na l  cos t s  . We beg i n  our 

a naly s i s here by mode l l i ng the e f f e c t s  of be s t-pr i c e  pol i c i es on 

p roduce rs ' ince nt i ve s  to di  scount . 

G ive n a supra-comp e t i t  ive  l i s t  p r i ce p and an allocat  ion of 

s a l e s  {q. } that sat i s f  i e s  ( 6 ), suppose now that f i rm i cons  i ders  
1 

o f f e r i ng a non -se lect  i ve d i s count . Of cou rse for such an of f e r  

t o  be perceived a s  prof i t able  for f i rm i ,  we mu s t  have 

I -
c .  ( q . ) < p .  Si  nce p is  above the compet i t  i ve leve l there is  at 

1 1 

le a s t  one f i rm in th is  s i tuat  ion . To beg i n ,  we w i l l  as sume that 

all  producers have a leve l of sale s at p such that the i r  ma rg i nal 

cos  ts  are exceeded by p.  Lat e r  we will re lax  th i s  ass umpt  ion  . 

S i nce sa l e s  cont rac t s  have MOR clau se s  , any non-se le c t  i ve 

d i s count of f e r  wi l l  trigg e r  the MOR clause  in  a l l  of each 

p roduce r  ' s  sales  con trac ts . Because  we are as s um i ng here that 

c .  ( q
-

. ) < p for al  l produce rs, any of f e r  of a d i  scount pri ce 
1 1 

pd 
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( 7) 

-I
for wh i ch c. ( q .  ) ¦ p for a l l  produce rs w i  l l  res u lt i n  a l l  

1 1 d 

p roduce rs match i ng the pr i ce pd . The re f ore , such a di scount 

off e r  w i  l l  not di  ve rt any ex i s t i ng sale s from the di scounter  ' s  

c ompe t i tors , and we assume that a f i rm of f e r i ng a sma l l  di s count 

does not ant i c  ipate  that th is  d i s count wi  l l  di vert  ex i s t  i ng sal e s  

f rom i t s  compe t  i tors . T h e  pote nt i a l  for new s a l e s  a t  a pr ice  pd 

s l  igh t l y  be low p is  as sumed  to be D ( p ) - D (p) .d 

Becau se the produc t is  homoge ne ous and the di scount is  

non-se le c t  i ve , we assume that f i rm i expects  tha t  its  new sale s 

due to a d i scount pr i ce p w i l l  be D ( p ) - D (  p ) .  T h i s  as sumpt ion 
d d 

max i m i z e s  the ince nt ives  for a f i rm to g i ve a u n i  l at e r a l  non

se l e ct i ve d i s cou nt . Be low we w i  l l  di  scuss  the imp l  i ca t  i ons  of 

mod i fy i  ng th is  as sumpt ion  . 

Since f i rm i '  s sal e s  con tra c t s  have MFC prov i s  ions , f i rm 

mus t  of f e r  any di s count on a l l  of its  ex i s t i ng sales  . Unde r ou r 

a s sump t  ion that f i rm i expec t s  to make  new sale s of D (  Pd ) - D (p ) , 

f i rm i '  s prof i t  from of fe r i  nt:J a un i l a t e r a l  non-s e l e ct i ve d i s count 

-
- ci (qi+ D(,;>d) :J(;:>)).-

Reca l l  that (7) is ca l c ulated Eoc the c3:3,; Li .HlLC'1 sales 

cont racts have both MOR 3.nd VJF2 claus'ɳ;; 3-'1-' t'i.=,_:::. c'1e dL:3Cc)unt 

p r i ce P i s  ma tched  by compe t i  t0rs. d 
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F i rm i1 S prof i t  from d i  scount  i ng can be wri t ten  as func t  i on 


of qua n t  i ty in the fo l low i ng way . Let x .  be f i rm i1s ext ra sale s 
1 

f rom d i scount i ng ,  so p = f (  Q + x i ) and xi = D (  pd ) -D ( p )  . T hen  

f i  rm i1s prof i t  from d i s count  i ng can be wri tt e n  as  a funct i on of 

X . : 
1 

f ( Q+ X . ) ( q . + X . ) - C . ( q . + X . ) • ( 8 )
1 1 1 1 1 1 

Not ice  that the ef f e ct of the use of MOR c lau  ses is to 

change the usua l Bert rand ana l y s i s  of the prof i t ab i  l i ty of d i s 

cou nt i ng in wh i c h  the di  s counter  as s u me s  that he wi  l l  rece i ve the 

who le  ma rket de ma nd as a res u l t  of any d i s count be low h i s  compe

t i  ters . W i th MOR clauses  and ou r assumpt ion  that the d i s co u nt 

offer is ma tched by a l l  compet  i tors , the di  scount e r  on ly expects  

to  obtain new sa l e s  wh i ch are  i nc reme n t a l  to  the ma rke t .  F i rm 

i1s prof i t -ma x i m i  z i ng lev e l  of d i s count i ng from the pr i ce p is 

dete  rm i ned by the max im i  z a t  i on of ( 8 )  w i th re spe ct  to x . . 
1 

However , th i s  max i m izat  i on i s  subjec t  to the cond i t  ion x . ;;. ɲJ 
l 

( wh i ch is  equ i va le nt to the cond i t  ion p < n). The de r ivat i ve of
d 

(8) w i t h  respe c t  to X i i s  

I 
f 1 ( Q+x. ) [q. +x . ] + f ( Q+x. ) - c .  ( q

-
.+x. ) • ( 9) 1 1 1 1 1 1 1 

F rom (9) i t  is eas i l y  see n  that a su f f  i c  i e nt condition for 

a sma l l  nonse l e c t  i ve d i  s count  from p by f i rm i to be prof i t ab l e  

i s  that  ( 9 )  , eval uat ed a t  x .  = 0, i s  posit i ve : 
1 
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I -
f '  ( Q  ) q .  + f (  Q )  - c .(q. ) > 0 .  ( 1 0  )

1 1 1 

I t  fo l lows from (1) that the de r i vat  i ve of ( 9 )  w i t h  respect  to 

X .  i s  neg a t  ive , so (8) is  concave i n  X. • The re f ore a neces s a ry 
1 1 

a nd suf  f ic i ent  cond i t  i on for a sma l l  nons e le c t  i ve d i s co u nt from 

p by f i rm i not to be prof i t ab le is  that the expre s s  i on on the 

l e f  t s ide of (10) be neg a t  ive . 

N ow we w i l l  show that for any l i  s t  pri ce the Cou rnot 

l eve l p * a nd any al loca t i on of sa les  {q. },  it is  prof i t ab le for 
1 

at  le as t one produce r to g i ve a sma l l  nons e le c t  i ve d i s count from 

p .  The proof fol lows di  rect ly from the ana lys i s  of un i quene s s  in  

the  pre v i ous  sect i on . Let  the i nd u s t ry ou tput ve ctor  {q. } be. 1 

rep re s e n t ed by poi nt A i n  f ig ure 1, and le t the Cou rnot 

equ i l i br iu m  ou tQUt vector  be rep re s e nted by po i nt B .  Note that·  

poi nt A is  be low the cons  t ant - i nd u s t ry-output hype rp lane pas s i ng 
- - **t h rough poi nt B because  Q < Q  a nd p > p . By de f i n i t  ion , no f i rm 

has  an i ncent ive to i nc re a s e  ou tpu t at the Cou rnot po i nt B ,  and 

t he arg ume n t  g i ven  in the prev  i ou s  sect i on ' s  un i queness  proof 

i ndicates  tha t at lea s t  one f i  rm has a un i la t e ra l  i nce n t  i ve to 

i ncrease ou tpu t at poi nt A. ( Th i s  arg ument  , al though repre s e nted  

i n  two dimensions i n  f ig ure 1 ,  app l i es  to  the n-d i me ns i on a l  

c a se. ) Thu s, the exp ression i n  ( 1 0  ) i s  pos i t  i ve f o r  at lea s t  one 

firm, giviny us the fo llowinJ propos t  ion : 

p above 
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Propos i t ion 1 

At any l i s t  p r i c e  above the Cou rnot 

equ i l i br i um p r i ce at lea s t  one produce r has 

an  incent  i ve to of f e r  a sma l l  non s e l e c t  ive 

d i scount  . 

Not ice that if  we were to re l a x  the assumpt i on that the 

d i  scounte  r obta i ns a l l  new sales  at pd , then th i s  wou ld reduce 

the prof i t ab i l  i ty of d i scount  i ng . I n  th i s  cas e  there cou l d  be a 
-

p r i ce p above p 
* 

a nd an output  vec t or {q. } for wh i c h  no f i rm has 
1 

a un i la t e r a  l ince nt i ve to d i  scou n t  . 

P ropo s  i t  ion 1 shows that  l i s t  pr i ce s  above the Cou rnot 

equ i l i br ium pr i ce are not sust a i nable  as transac t i on s p r i ce s  , 

eve n when bes t -pr i ce pol i c  i e s  are used . Th i s  re l a t  ion s h i p  

be twe e n  the Cournot mode l and the ince n t  i ve t o  g ive  sma l l  non -

se lect  ive d i s counts is  more ful  ly revea le d  by a comp a r i  son of 

( 2) and ( 1 0  ) .  That comp a r  i son show s that the re i s  a c lose 

re l a t  ions h i p  between  the prof i t ab i l i ty of  d i s count  i ng and the 

cond i t  ions de te rmi n i ng the Cournot react  i on func t  i on s  of the 

p roduce rs . The Cournot reac t i on funct  ion of f i rm i in th i s  

context g ive s f i rm i's ou tpu t as a func t  ion of the sum o f  the 

other f i rms ' ou tpu t s. F i  rm i's Cournot reac  t ion func tion is  

de termi  ned imp lic itly by the equat  ion  

I 

f '  ( Q  ) + f ( Q} - c i ( q i ) = 0 ,  ( 1 1 ) qi 

s ub j e c t  to the prov i s  i on that 0 ,;; q . .;; Q.
1 
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The second-orde r cond i t  i on for the Cou rnot prof  i t 

max im i  zat  ion problem req u i re s  

I I 

f11 ( Q ) q. + 2f  ' (  Q )  - c  . ( q  . ) < 0 ,  ( 1 2  )
1 1 1 

w h i ch is  guaranteed by ( l )  and ou r as sumpt ion of non-de creas i ng 

marg i na l  cos t s  . T hu s  , for any quant i ty q. be low the leve l 
1 

de t e rm i ne d  imp l i c i t  ly by ( l l ) ,  f i rm i w i l l  have an i nce nt i  ve to 

i ncrease  ou tpu t un i l a t e ra l ly by of fe r i  ng a nons e le c t  i ve d i s count . 

T h i s  is  i l  lus trated i n  two d i me ns i on s  i n  f ig u re 2 ,  whe re the 

re act i on func t  ions for f i rms l and 2 are la be led R and R1 2 

respect i ve ly . F i rm l has a un i la t e ra l  i nce nt ive to di s count 

anywhe re i n  the shaded  area to the le f t  of R1 , and f i rm 2 has a 

s im i la r  i nce nt i ve i n  the shaded area be low R2 . The un i que 

Cou rnot equ i l  i br i um occurs at the i n t e rsect  i on of the rea c t  i on 

f unct i ons . 

I t  fol  lows from the arg ume nt g i ven  i n  the prev i o u s  sect i on ' s  
* u n i q ue ne s s  proof that , at the Cou rnot pr i ce p , the re is  on ly one 

vector of f i rms ' ou tpu t s  ( the Cou rnot ve c tor ) for wh i c h  no f i rm 

has a un i la t e ra l  ince nt ive  to incre a s e  ou tpu t .  A t  any othe r out 

put  ve ctor  that y i e lds  a n  ind u s t ry output of o* (e. g. , po i nt Z 

i n  f ig u re 2 ) ,  at lea s t  one f i rm has an  incent i ve to incre a s e  its 

output un i la t e ra l l y  by offe r i  ng a nons e lec t i  ve d i s count whe n  

c o n t r a c t s  cont a i n  be s t-p r i ce prov i s  ions.  Ne x t  , suppose that the 

* * common l i s t  p r i ce p is  be low p , so Q > Q • It fo llows from the 

s tr i c t  neg a t  i ve s i gn of the expression in (5) that the ince,tive 

f or each f i rm to increase ou tput unilat era l ly de cre a s e s  as tɸe 
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ve ctor  of f i rms ' outpu ts  move s ou t along any ray from the or i g i n  

i n  ou tpu t space . Thu s  , no f i rm has a n  i nce nt i ve t o  of f e r  a 

non-s e le c t  i ve di scount at a po i n t  on a ray through the Cournot 

poi nt w i t h  Q > o*, a poi nt such as X in f ig u re 2. C ons ide r a 

hype rp la ne through X th at ma i nt a  i ns a cons tant  indus t ry ou tpu t 

Q .  I t  fo l lows f rom ou r con t i nu i ty assumpt ions that al l po i nt s  on 

s u ch a hype rp lane in  some ne i g hborhood of X rep re s e n t  ou tpu t 

ve ctors for wh ich  no f i rm has a un i l a t e r a l  i nce n t  i ve to di s count 

non-s e l e c t  ive ly such po i nt s  are found on the li ne WY i n  f ig ure 

2 .  Put di  f f e re n t  ly ,  at any pr i ce st r i ct ly be tween the compet i 

t ive pr i ce and the Cournot pr i ce , the re are an i nf i n i t e numbe r of 

ma rket share d i v i s  i ons  from wh ich  no f i rm has an ince nt ive to 

d i  scount . 

T hu s ,  a common cont ra c t  pr i ce p that is be low the Cou rnot 

p r i ce is more stable  with  respect  to non s e l e c t  i ve di  scounts  in 

* t he fol low i ng sense . I f  p equa l s  p there is  on ly one ve ctor  

of  f i rms ' sales  quant  i t  ies  , the Cou rnot ve ctor {q m}, that wi  l l  
1 

not prov i de at lea s t  one f i rm w i t h  an ince n t  i ve to di  scount . But 

i f  p is  les s  than p* there are an inf  i n i te numbe r of d i v i s  ions of 

i nd u s  try sales  that do not re su  lt  i n  i nce nt i ves  to d i s count  . 

Becau se the incent  i ve for each f i rm to d i s count nons e le c t  i ve ly 

decreases  w i t h  moveme n t s  ou tward on any ray from the or i g i n  i n  

outpu t  space , succe s s  i ve ly lowe r common cont ract pr i ce s  res u l t in  

w ider  va r i at ions  in  f i rms ' ma rket  share s that do not res u  lt  in  

i nce nt i ve s  to  d i s count . These  re su  lts  are summa r ized: 
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Propo s i t i o n  2 ( incen t iv e s  to d i scoun t 
nonsel ec t iv e l y  wi th bes t - pr i c e  
prov i s i o n s  ) 

I f  a l l  f i rm s  use best -pr ice  prov i s  i o ns 

i n  sal e s cont r ac t s  , then the highe st  pr i c e  

fo r wh i c h  no f i  rm ha s a un i l  ateral  inc e n t  i v e  

t o  d i sc oun t nonse l ec t i v e l y  i s  less  than o r  

e qu a l  to the Courno t  pr i c e  . A t  the Co urno t  

pr i c e  , the re i s  onl y one vec to r o f  sal e s  

quan t i  t i e s  , the Courno t  vec to r  , tha t doe s no t 

r e sul  t in inc e n t i v e s  to d i sc oun t non

se l ec t iv e l y .  At any common contrac t pr i c e  

b e l ow the Co urno t  pr i c e  and abov e the 

c ompe t i t iv e  pr i c e  , the r e  i s  a rang e o f  f i rms  ' 

marke t sha r e s  tha t are impe rv ious to 

nonse l ec t i v e  d i scoun t i ng , wi  t h  lowe r pr i c e s  

r e s ul t i ng i n  wide r  range s  of  f i rms  ' marke t 

s ha r e s  tha t have  thi s  stab i l  i ty pro pe r ty . 

Ex treme cost  asymmetr  ie s can resul  t i n  a s i t ua t i o n  in wh i c h  

some f i rms con s t  i t ute  a compe t i  t i v e  fr inge  , ope r a t i ng a t  output s  

for wh i c h  marg i n a l  cost equa l s  pr i c e  . I t  i s  shown i n  Append ix A 

that, i11 this c ase , the h ighe s t  pr i c e  tha t i s  no t sub j  ec t  to 

u&il'taral nonselective d isՙoun t i ng is less  than the Co urno t 

ɰriɱe when contracts contain bes t - pr i c e  prov i s i o n s  . The me thod 

of proo f is st r a ig h t  forward and involves  sub tr ac t i ng the fr i ng e  
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s upp l y  f rom the mar ke t demand to ob ta in  a res i d ua l  demand for 

f i rms  tha t are no t i n  the f r i ng e  . 

Grether and Pl o t t  (1981) conduc ted some exper imen t s  wi th  

advance  no t i f ic at io n  and MFC c l a us e s  in  wh i c h  al l transac t i ons  

were requ i red to be at  announced pr i c e s  and announced pr i c e s  wer e  

c o n t i nuous l y  d i spl ayed to al l buye r s  . Thus a pr i c e  c ut would  be 

publ  ic  and e f fec  t iv e  immed i a te l y  , resul t i ng in al l d i scoun t s  

b e  ing non- se l ec t i v e  . Al l cont r ac t s  were b ind i ng i n  the se expe r i

men ts , and the resu l  t i ng " no- re l ease "  cond i t i on  i s  as  strong a 

d e te r re n t  to no nse l ec t i v e  d i scoun t i ng as the use o f  MOR c l ause s  . 

The i r  mar ke t struc ture wa s symme t r  i c  in the sen se tha t the two 

l arqe se l l er s  tha t  we re no t on  the compe t i t iv e  fr i ng e  had 

iden t ic al cost func t io n s  . The net demand for the se two f i rm s  i s  

t he marke t dem and m i n us the sup p l y  o f  the fr i ng e  f i rm s  , as  

f unc  t i ons  o f  pr i c e  . Th i s  ne t demand can be used to compute the 
' 

Courno t pr i c e  for- the . .duopol y  cons 1 st 1 ng of  the two lar-qe f ir-m s  

t ha t  fac e the ne t demand cur-v e  . Propo s i  t i on  2 i nd ic  a te s  tha t we 

wo uld no t expe c t  to see pr- i c e s  above the Co ur-no t l ev e l  in the se 

exper- ime n ts .  Pr i c e s  in the exper- iments wi th  the prac t i c e s  

d e scr-ibed above we r e  about hal fwa y  be tween the compe t i  t ive  and 

Co ur-no t lev e l  s ,  the ave r ag e  be ing a l i t t l e  c l o ser- to the Courno t  

l ev e l  . The averag e  pr i c e  d id no t exceed the Co urno t pr ic e i n  any 

per iod in any expe r imen t .  Und e r  the contr-o l tre a tme n t  wi th no ne 

o f  the pr-ac t i c e s  , pr  ic e s  we r e  cl ose to compe t i t i v e  l ev e l  s .  
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v. Be st-P r i c e  Prov i s  i o n s  wi th Sel ec t iv e  Di scoun ts 

I n  the prec ed i ng sec t i o n  we assumed tha t d i scoun ts  wer e  non

se l ec t ive  , i .  e . ,  tha t a d i sc ount  was l ike an ac ro ss- the- board 

pr i c e  dec rea se , e f fe c  t iv e  immed i a te l y  for al l buye r s  . Thi s  wou l d  

occ ur , for exampl e ,  i f  a se l l er  made a pub l  ic  announc eme n t  of  a 

" tempo rary vol untary  a l l owanc e "  ( a  un i fo rm d i scoun t from l is t )  . 

As ind i c a ted in prev ious d i s c us s  i o n s  o f  the Gre the r and Pl ott  

e x pe r imen ts  , all  pr ic e s  we re d is p l ayed con t i n uo us l y  to al l buye rs  

in  some o f  the i r  expe r  imen ts  , and thi s  wou l d  force d iscoun t i ng to 

b e  non- se l ec t i v e  . Al ter na t i v e l y  , any d i scoun t  o f f e r  wou l d  bec ome 

eac h 

s i  t ua t io n  

de  fac to non- se l ec t i v e  if  f i rms had bes t - pr ice  prov i s  i o n s  and 

cus tomer made some purc ha se s  from eac h se l l er . I n  suc h  a 

a sel l er , bec ause o f  the MFC cl  aus e s  in  hi  s sal e s 

contrac ts , coul d no t o f f e r  a d i scoun t wi tho ut offe r  i ng i t  to al l 

buye r s  . I n  the AK mar ke t i t  i s  o f  inte re s t  to no te tha t 

appa r e n tl y v ir t ua l l y  a l l  buye r s  bro ug ht some o f  the i r  requ i re

men ts from eac h o f  the two l arg e s t  prod uce r s  ( E t hyl  and Dupo nt ) .  

Now l e t  us cons i d e r  the po ss  i b i l  i ty of  se l ec t i v e  d i scoun ts  . 

A se l e c t i v e  d i sc oun t i s  any d i sc o un t o f f e r  made onl y to a 

par t i c ul ar g ro up o f  buye r s  . Why would a sel l er wish  to make suc h 

an o f fer? One rea son  wo uld  be a des i re to keep  the o f f e r  sec re t  

from one '  s compe t i to r s  . However  , whe n contrac ts  con ta i n  MOR 

p rov i s i o n s  , d i sc oun ts  o f f e r ed to other f i rms ' cus tomer s  wi l l  be 

r epo rted to tho se f i rms by the i r  own cus tome r s  . But the MFC 

prov i s i o n s  in sal e s  contrac ts  prov ide  ano the r inc e n t i v e  to d i s

coun t  se l ec t i v e l y  . I f  your compe t i to r  use s bes t - pr i c e  cl ause s ,  
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i t  may be pos s  i b le to " s tea l" some of its  cu stomers w i t h  a 

s e le ct i ve di s count of f e r  be cause the MFC clauses  i n  the compet i 

t or ' s  cont ra c t s  red uce i t s  i ncent i ve to mat c h  such an of f e r  

( s  i nce i f  i t  ma tches , it  mu s t  ma k e  the same of f e r  t o  a l l  o f  i t s  

c u s tome rs ) .  C le a r ly , hav i ng the op t i on o f  mak i ng a d i s co u nt 

s e lect  i ve doe s  not lowe r the un i la t e ra l  i nce nt i ve to d i s count . 

A lthough a nons e le c t  i ve d i s count by one f i rm w i l l  alway s be 

mat ched by another  f i rm exe rc i s  i ng its  MOR opt ion i f  the di s count 

p ri ce is  above ave rage cos t ,  a la rge di  s count  that is su f 

f ic i e nt l y  sele c t  i ve may not be mat ched . T he MOR c la u ses  ensure 

that  a di  scount commun i cated  to any of the cus tome rs of anot h e r  

f i  rm wi  l l  be reported t o  that f i rm ,  wh i c h  mus t  then dec i de 

whether  to ma tch or t:"elease. A sele c t  i ve d i s count  that is  

matched wi  l l  be no more prof i t able  than an  equa l non-s e l e c t  i ve 

d i  scount that is  ma tc hed , so we wi  l l  res t ri c t  ou r cons  i de rat i on 

t o  sele ct ive d i s counts  that are not mat c hed . 

Our ana l ys is  is for a duopoly  in  wh i ch one f i rm , the 

" d i  s cou nter "  , cons i de rs a se le c t i ve di scount and anot h e r  f i rm ,  

the  "v i c t  im" , cons  i de rs a ma tch  i ng p r i ce cu t .  As  be f ore , we w i  l l  

a s sume that the tot a l  pote nt i a l  new sale s  , x ,  ava i la b l e  a t  any 

d i  scount price  p are gi  ve n by the imp l i c i t  equat i on d 

= f ( Q+x). In what follows , the cr i t  i ca l  assump t i on i n  thepd 

ana lys i s  pe rt a i ns to the quant  ity  of new s a le s  ( as opposed to 

d ivers i ons  f rom a compe t itor ) a di  s counte r wi l l  make as the 

re s u l t  of a se lec t i ve d i s count of f e r  w i t h  pri ce p that isd 
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unma t c hed . Let y ( p ) de not e  th i s  quant  i ty . Thend d 

yd ( pd ) ..;. D ( pd ) - D (  p )  and yd ( p  ) = 0. T he mag n i  t u de of yd ( pd ) 

re l a t  ive to D ( pd ) - D (  p )  depends on the numbe r of " new" 

c u s tome rs that the d i s counter  ca n reach  and on the amo u nt of new 

s a l e s  embod i e d  in D ( p ) - D ( p ) that come f rom i ncreased sales  to
d 

e x i s  t i ng cu s tome rs . Becau se '! ( p ) rep re s e nt s  the  quant  i ty 
d d 

o f  new sa les  obta i ned by the f i rm mak ing an unma t ched d i s count 

thes e sales  rep re s e nt new purchases made ( l )  by the di  s cou nt i ng 

f i  rm ' s  own cus tome rs , ( 2  ) by new buye rs ent er i ng the ma rket  in 

re sponse to the pri ce red uct  i on , and (3) by the subset  of the 

v i c t  im ' s  cu stome rs that we re of f e red the di  s count  pr i ce . Becau se 

the d i s count  is se le c t  i ve ( not a l l  of the v i c t  im ' s  cus tome rs 

re ce ive the of f e r  ) ,  ( p ) may be s t ri c t ly le s s  thanyd d 

[D ( pd ) - D ( pd )]. 

In add i t  ion to at t ra c t  i ng new sa le s  , an unma t c hed  se l e c t  i ve 

d i scount  w i  l l  d i ve rt ex i s t i ng sale s f rom tho s e  of the v i c t  i m  ' s  

customers who actua l l y  re ce i ve the di s count of f e r  . T he ex i s t i ng 

s a le s  quant  i t  ies for the di s counter  and the vi c t  im wi  l l  be 

de not ed by q and qm re spect  i ve ly .  Let o de note the quant  i ty ofd 

e x i s t  i ng s ales di vert e d  in th is  way . A di s count  is se l e c t  i ve i n  

t his context if o < q . 1-Vith th i s  not a t  i on , the di  s co u nt e r  ' s  
m 

p rofit for an  unmatched se l e c t  i ve d i s count that is  cha ra c t e r i  z ed 

by (pd, o) can be ··n:-itten as a func t  i on of p :d 
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1Td ( p 	 ) = (qd + y ( p )+o ) p - c ( q ( p )+o ) ,  ( 13) d	j d d d d d +yd d 

where c ( ·  ) rep re s e n t s  the cos t  func t  ion  of the d i scounte r  . d 

Now we mus t  de termi ne the quant  i ty of sa le s that can be 

d iverted  , i .  e .  , the large s t  pos s  i ble  va lue of q for any d is count d 

p r i c e  pd . We assume that the vi  c t  im w i l l  not mat ch a s e l e c t  ive 

d is cou nt  of fer  i f  ma tch i ng does not y ie ld a gre a t e r  prof i t  . 

I f  a d i scount of f e r  is ma tched  , the v i c t  im mus t  of f e r  the 

be t t e r  pr i ce to a l l  of  its  cus tome rs because  of the MFC prov i 

s ions . I n  that case the matc h  i ng f i rm wou ld proba bly  also be 

a b le to make  some new sa le s  . For  examp l e  , its  exi  s t i ng custome rs 

may des i re to purchase more at a lower  pri ce . Let  y ( p ) be the m d 

amou n t  of new sa l e s  made by the ma tch i ng f i rm .  

The large s t  quant i t y  of sa l e s  the d i s coun t e r  can d i ve r t  w i l l  

b e  the amount that wou ld  leave the compet i tor ind i f fe re n t  to 

m a t c h  i ng the d i s cou nt of f e r  of pd . The "no-ma tch i ng cond i t  ion " 

that  	de t e rm i ne s  th is  quan t i t y  of d i ve rted sales  is : 

=p (՚ - a) - c ( q - o) pd ( q + Y ( Pd ) )  - c ( q + Y ( Pd ) )  ' ( 14) m m m m m m m 

where c ( . ) repre s e n t s  the mat ch i ng f i rm '  s cos t  func t  ion . The m 

v a  lue of 0 de t e rmi ned  by ( 14) goes to ze ro as pd app roaches p; a 

v e ry 	 sma l l  d i scount w i  l l  be ma tched unle s s  i t  is ve ry se lect  ive . 

It wi  l l  be prof i t able  for the d i scou n t e r  to of f e r  an 

u nma tched .se lect  i ve di scount  from l i s t  if 1 ( pd ) ,  eva luated  at 
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a t  p = p ,  is s t r i c t l y  nega t i ve . I n  orde r to eva lu a t e  th i s  d 

de r i va t ive ,  it  is f i rs t  nece s s a ry to ca lcu l a t e  the s lope of the 

re la  t ions h ip between  p and o, the max i mum qua n t  i ty of sales  that d 

c a n  be di ve rted w i thou t re ta l i at ion . U s  ing the f a c t s  that  o ,  

( 1 4  ) to show that 

d 0 
dpd p =pd p 

I -
- c ( q  )m m 

a nd one ca n the n use ( 14 )  and ( 1  5 )  to show that  

where  
qd 

!J. I -
p - cd ( qd ) 

I -
p - c ( q  )m m 

( 1 5 )  

( 16 )  

( 1 7 )  

Reca l l  that p < pd , so the de r i v a t  ive s  in ( 1  5 )  - ( 1  7 )  are one 

s ided de r i vat ive s  . The exp re s s  ions in ( 1  5 )  - ( 1  7 )  that invo l ve 

d i f  f ere nces be tween  pr i ce and marg i na l  cos t s  are non -negat  ive 

because p exceeds the compet i t i ve le ve l and each f i rm ca n re j e c t  

s a le s  for wh ich  marg i na l  cost exceeds price. t'Je assume t'1at 

these  d i  f fere nces are st r i ct ly pos itive. 

s ign  of rr0(p) in ( 1 6 )  is the same as the S i:J:i o:' 

I -
y ( p )  + t. ]  . Note thAt if m 

d i s cou nt e r  , then  it mus t  be negative for: t12 other:- ficn, and 
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Propos i t ion  

a 
"'n 

3 

hence at  l e a s t  one o f  the two f i rms  coul d  con s i d e r  a d i scount  and 

I _ I -
have a neg a t  ive  val  ue o f  ¥. I f  yd ( p ) - ym ( p ) i s  neg at i v e  for the 

f i rm wi th the ' neg at 1 v e  val ue o f  ¤, then 
I -

Tid ( p ) i s  str i c  tl y 

neg a t ive  , and th i s  f i rm coul d  offer  a pro f i tabl e  , unm a tc hed , 

s e l ec t i v e  d i scoun t  . Summa r  i z i ng , we have the fol low i ng resul  t .  

( in c en t iv e s  to d i scoun t se l ec t i v e l y  
wi  t h  bes t-pr i c e  prov i s i o n s  ) 

E v en i f  sa l e s  contrac t s  have best  pr i c e  pro-

v i s i on s  , i f  sel ec t i v e  d i scoun t s  are pos s  i bl e  , a t  

l ea s t  one f i rm wi l l  have an inc en t iv e  to o f f e r  a 

se l ec t i ve d i sc oun t from any common l i s t  pr ic e 

I _ I _ 
abov e the compe t i  t i v e  lev e l  i f  yd ( p  ) - Y ( p  ) ism 

stric tly  neg a t  ive  fo r some f i rm ac t i ng as a 

d i scoun te r  . 

S in c e  the prod uc t i s  homogeneo us , the case in wh i c h  qd = 

i s  o f  intere s t. In thi  s case A i s  nega t i v e  for the f i rm wi th  the 

l owe s t  marg i n a l  cos t  , and in thi s  sense  the low-cost f i rm is more 

l i ke l y  to be abl e  to d i scoun t pro f i  tab l y  i f  sal  e s  at l i s t  ՛re 

equa l  . On the o ther hand , i f  l and qd we r e  somehow se t to 

equa te marg i n a l  cos t s ,  as  wou l d  be requ i r ed for the max imiza t i on 

o f  ind u s t r y  pro f i t ,  the n the f i rm wi th  h ig he r  cos t s  wou l d  have 

l ower l i s t-pr i c e  sal e s  , giv  ing a neg a t iv e  v a l ue o f  A to the f i rm 

wi  th the hig he r marg i n a l  cos t s. F i n a l  l y ,  no te tha t i f  cos t s  are 
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s ymme tr ic  and l i st - pr i c e  sal e s  are equa l  , ¥ = 0 and the inc en t iv e  

t o  d i sc oun t depe nd s  on the s i g n  o f  y. ( p  ) - y- ( p )  . 

Now con s i d e r  the sig n o f  [yd ( p )  - y, ( p  ) ]  . Rec al  l tha t 

( p ) ar i s e s  in  a s i  tua t i o n  in wh i c h  the d iscoun te r  ' s  se l ec t iv e  Yd d 

d i sc oun t i s  no t matc hed , but y ( p ) ar i se s  in a s i  tua t i o n  in  m d 

wh i c h  the v ic t im ma tc he s the d iscoun t o f fe r  . The assumpt ion used 

in the prev ious se l ec t io n '  s anal ys i s  of non se l ec t iv e  d i scoun t i ng 

wa s tha t the d i scounter  ob ta i n s  al l new sal e s  , even tho ug h  the 

d i sc oun t is matched  . Th i s  wou l d  imp l y  tha t y ( pd ) = yk ( p )  = 0,m 

and henc e the sig  n o f  y+ ( p )  - y* ( p )  would  be neg a t i v e  . But the 

s i g n  o f  thi  s expre s s io n  can be neg a t iv e  whe n  the vic t im who 

matc he s  can ob ta i n  some new sa l e s  . For exampl e ,  suppo se tha t al  l 

` sal e s  ( i . e .  , sal  e s  tha t repr e s e n t  an inc remen  t to ind us try  

l i st-pr ic e  sa l e s  ) ar i se from new cus tome r s  ( i  . e  . ,  cus tomer s  who 

are mak i ng no purc ha se s a t  l i s t )  . Suppose fur the r tha t any f i rm 

offer ing a d i scoun t c an make an o f f e r  to al l rel ev a n t  new 

c us tomer s .  The n  an unma tc hed d iscoun t o f fe r  of p w i  l l  al l ow thed 

d i sc oun te r to ob ta i n  al l new sal  e s: y ( p ) = D (  p ) - D ( p )  . I f
d d d 

the d i scount o f fer  is  ma tc hed , new sal  e s  wi l l  be d iv ided between  

the two fi  rՎs. Thus y (p ) = S[D(pd) - D (  p ) ] ,  wher e  S i s  the 
m d

f r ac t ion o f  new sales obtained by the matc h i ng f i rm .  C l e ar l y  , 
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Yd ( pd ) 
- Y/ ( pd ) = ( l

yd ( p )  - y/ ( p )  

B ) D '  ( p ) so in  the l im i t  wed 

h ave : = ( l  -B ) D '  

for p < p ,d 

0.( p )  < I n  th i s  examp le , no 

c ommon cont ra c t  pr i ce above the compe t  i t  i ve leve l i s  impe r v i ou s  

t o  se l e c t  ive di scou nt i ng by at lea s t  one f i rm .  

Howeve r ,  it  is  poss  i b l e  to cons tru c t  examp le s  i n  wh i c h  

yd ( p )  = y/ ( p ) and for wh ich  the re are common cont ra c t  p r i ce s  

above the compet  it  i ve leve l that are impe rv ious to se l e c t  ive 

d i  scoun t  i ng . One such examp le  invol ve s  a symme t r i c  duop o ly 

s i tuat ion in  whi c h  se l le rs have ide n t i c a l  cos t  func t i on s  and 

buye rs have ident  i ca l  , downward -s lop i ng demand func t  i ons . I n  

t h i s  examp le , suppose that  buye rs are equa l ly d i v i de d  be twee n  the 

two se l le rs , so each f i rm cont ract s  to se l l  q = D (  p )  /2 un i ts at 

the  common The re fore , a f i rm mak i ng a d i scoun t  , 

charact e r i  zed 

lis t pr i ce p .  

by ( pd , 

o /q , of the 

o )  , g i ve s  th i s  d i s count se le ct  ive ly to a 

f ra c t  ion , othe r f i rm '  s cu s tome rs . Thus 

y ( p ) = ( . 5  + o/2q )  [D ( p ) - D ( p ) ]  . Reca  l l  that the va lue of od d d 

that sat i s f  ies the no-m a tch i ng cond i t  i on (14) goes to z e ro as 

p conve rge s to p from be low . I t  fol  lows from the s e  obs e rva t i on s  d 

t h a t  yd ( p )  = . 5D '  ( p ) . I f  #e  assume that a f i rm that  ma tches the 

other ' s  d i scount w i  l l  keep its own cus t ome rs , then 

I n  th i s  

symme t r i c  exam ple  , !:J. = 0, yd(p) = yj(p), and the de riva t i ve i n  
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( 1 6  ) canno t be used to determ i n e  the pro f i tab i l  i ty o f  se l ec t ive  


d i scoun t i ng . I n  fac t ,  it  c an be shown tha t any  common con trac t 

pr i c e  up to the Courno t l ev e l  i s  no t sub j  ec t  to un i l  a te ral 

s e l ec t i v e  d iscoun t ing in thi s  exampl e i f  f i rms  hav e a common , 

c onstant  average  cost  . l O  

We bel ieve  tha t in many marke ts  i t  i s  rea so nabl e  to ass ume 

tha t yd ( p ) < y( ( p ) , i .  e . ,  tha t a smal  l ,  unm a tc hed , sel ec t iv e  

d i scoun t wi l l  gener a te new sa l e s  for the d i scoun te r  a t  a rate 

tha t i s  grea te r  tha n the rate o f  new s a l e s  gener ated for the 

compe t i to r  tha t matche s the d i scoun t  . Rec a l  l tha t rrd ( p ) i s  

exac t l y  zero and yd ( p  ) = y) ( p  ) in  the ide n t i c a l - buye r s  exampl e in  

wh i c h  al l new sal  e s  wou l d  be  mad e to ex i s t i ng cus torner s  o f  e i the r 

the d i scoun t i ng f i rm or its  compe t i to r  . Al so , rrd (p )  i s  str ic  t l y  

neg a t iv e  i n  the othe r ex ampl e i n  wh i c h  al l new sal e s  would  be 

made to new cus tomers  who we r e  no t prev ious l y  buyi ng from e i  the r  

the d i sc o un t i ng f i  rm o r  i t s  compe t i to r  . O f  course , some o f  the se 

" new" cus tomer s  may have un i ts tha t wer e  re l e a sed  by fr  ing e f i rm s  

ope r a t ing a t  out pu t s  tha t equ a te pr i c e  and marg i n a l  co s t  . Mo st  

Տarke t s i  tua t i o n s  involve  some rn ix ture of  the two extrerne demand 

s tr uc tures  con s id ered in the exampl e s  ; some new sal e s  wi l l  be to 

ex i st i ng cus tomer s  and some new sa l e s  wi l l  be to new cus tomers  

t ha t en te r the mar ke t o r  are rel eased by f r  ing e firms . The f i rm 

tha t in i t i a te s  an unma tc hed d i  sc oun t wi l l  have  an adv an tage wi th 

t he new cus tome r s  . Thus , i t  would  be expe c ted tha t the d i s

coun ter wi l l  gener a l  l y  g a i n  new sa l e s  wi t h  a n  unm a tc hed d i s c o u n t 
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Et hyl , 
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a t  a rate tha t 

a com pe t i tor 

Yd ( p )  < y( ( p  ) 

I n  

i s  g re ate r than the rate o f  new sa l e s  gener a ted by 

tha t matche s a sma l l  sel ec t iv e  d i scoun t ,  so 

wou l d  be expec ted to hol d  gen e r a l  l y .  

Propo s i  t i o n  3 shows tha t even i f  sal es contr ac t s  have best  

pr  i c e  prov i s i o n s  , as  l ong as the cond i t i o n  yd ( p )  y' ( p ) < 0-

ho l d s  for some f i rm , then tha t f i rm wi l l  have an inc e n t i v e  to 

d i scoun t sel ec t i v e l y  from any common contrac t l i s t  pr i c e  above 

the compe t i  t i v e  level . The r e fo re , i f  d i scoun t s  can be se l ec t i v e  , 

i t  i s  unl ike l y  tha t the use o f  bes t-pr i c e  prov i s i o ns in sal e s  

c ontrac t s  wi l l  hav e  an e f fe c  t on the level o f  long run equ i 

l ib r i um pr ic e s  ( rec a l l  tha t we hav e assumed away any e f f i c  ienc y

augmen t i ng e ffec t o f  the prac t i c e s  ) . 

the two l arge prod uc e r s  , Ethyl and Dupo n t  , 

a ppa r e nt l  y nev e r  o f fered a pr i c e  d i sc oun t  . Howe v e r  , v ir t ua l l y  

a l l  cus tomer s  pur c ha sed some o f  the i r  requ i reme n t s  from both 

E thyl and Dupo n t  , so tha t it wa s not pos s i b l e  for e i ther Ethyl 

nor Dupo n t  to o f f e r  a $el ec t i v e  d i scoun t  . Th i s  s i  tua t i o n  is 

per haps to be expec ted . Wi  th  MFC cl aus e s  the buyer Րay perc e ive 

tha t it  i s  in  hi s in te r e s t  to purchase  some o f  h i s  requ i r emen ts  

f rom eac h sel l er ( as s um ing the re are  no  d i seconom i e s  from suc h  

purc ha se - spread i ng ) bec ause thi s  guaran  te e s  the buyer rec e iv e s  

t he lowe s t  pr i c e  i n  the marke t  . The r e fore  , best - pr i c e  prov i s  ions  

c an res u l  t in tran sac t i o n s  pr i c e s  pe r s i s t i ng above the compe t i 

t ive  l ev e l  , i f  the inc e n t i v e s  c re a ted b y  the prov i s i o ns fo r 

buye r s  to spr ead the i r  purchase s are not coun te rac ted by 

d i se c onom i e s  of purc ha se - spread i ng . 



VI . Adv an c e  No t i f i c a t io n  

We beg in  our ana l ys i s  b y  assum ing tha t the r e  are ins t i  tu

t io na l  rest r i c t io n s  pro h i b  i t i ng d i sc oun t i ng from l i s t  pr ic e ,  and 

we then con s i d er the d i sc ipl  ine  impo sed on l i s t  pr i c e s  by 

d i scoun t i ng pos s i b i l i t i e s  . Al thoug h an anal ys i s  of a s i  tua t ion 

w i th suc h rest r ic t i ons  is  no t the cen tral  pur po se of th i s  pape r  , 

i n  some marke ts  in North  Amer i c a  ther e  are reg u l at i o n s  tha t 

impo se suc h restr  ic  t io n s  . Fo r exampl e ,  Eke l and Gol d berg ( 1  98 4  ) 

d i scuss  the case o f  a reg u l  atory autho r i ty in  Br i t i sh Col um b i a  

wh i c h ,  in  the name o f  dereg ul  a t io n  , inst  i tuted a reg u l  a t i o n  on 

the b rewe r s  ( beer  prod u c er s  ) in the Prov inc e tha t requ i red 30 day 

adv anc e  no t i  f i c a t i o n  and pro h i b  i ted d i scoun t i ng . I n  the u .  s .  

many sta te s have reg u l a t io n s  on the sal e  o f  l iquo r  from 

d i st  i l  l e r s  to who l esa l er s  or from who l e s a l e r s  to re ta i l er s  tha t 

a r e  s im i l ar in natur e  . We do no t know o f  s im i l ar exampl e s  fo r 

produc er good s ind us t r  i e s  . 

Wi th adv an c e  no t i  f i c a t io n  , announc ed pr i c e  inc rease s are 

made  dur i ng a window per iod pr ior  to the adv anc e - no t i c e  dead l  ine  , 

and a se l l  er  can always resc ind an announc ed pr i c e  inc rease i f  i t  

i s  no t matc hed by other se l l ers  . A f i rm in dec id ing  whe ther or 

no t to match ano the r f i rm '  s announced pr i c e  inc rease , wou l d  have 

to fo rec ast  i ts own sha r e  o f  i nd u s t r y  sal es a t  the h i g he r  pr i c e  . 

Suppose tha t  sal e s ac ro ss  f i rms  a t  a common l i s t  pr i c e  are 

expec ted to be equ a l  , as m ig h t  be the case for a homog eneous 

prod uc t ,  and tha t f i rms  hav e iden t i c al cost func t io n s  , deno ted 

c (  • ) . Then eac h f i rm '  s ant i c  i pa ted pro f i t  wou l d  inc rea se un t i l  
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'l e xc :: e u s  

the common pr i ce r i ses  to the leve l  , f  ( Q )  , that i s  de t e rm i ned  by 

the  max im i  z at ion of the common prof i t ,  f ( Q  ) ( Q/n ) - c ( Q/n )  , w i th 

respect  to Q .  I t  is  s t rՑ i g h t f orwa rd to show that the common 

p r i ce de t e rmi  ned i n  th i s  manne r  is  the perfec  t ly co l l u s  i ve pr i ce 

that  ma ximi  zes  indus t ry prof i t .  But  i f  cos t s  are asymme t r i c  or 

i f  sa les  at l i s t  are not expec ted to be equa l ,  the n  the pre fe rred 

common pr i ce leve l might  d i f f e r  from f i rm to f i rm .  

G re ther  and Plott  ( 1 9 8 1  ) sugg e s t  that  the e f f e c t  of advance 

not i f  i c a t  ion ( w i th pub l  i c  announceme nts  pr i or to the deՒd l  i ne )  

wou ld  be to ra i se the leve l of  pr i ce s  to the mi nimum of  tՓe 

f i rms ' p re fe r red  common p r i c e s  . They term th is  p r  i c e  l e v e  l the 

" pr i ce -leade rs h i p  j o i nt max i mum . "  The ma i n  idea is  tha t  a n  

a nnounced  pr i ce i ncrease  to be ef f e c t  i ve on da te T mu st  be 

a n nounced pr i o r  to a da te T-k ,  and any annou nceme n t  at t i me 

T - k - E can  always be re s c i  nded at T - k - E/2 for any E > 0 .  

Thus f i rms have noth i ng to lose  i f  they propose pr i ce i ncre ases  , 

and such incre ases  wou ld be fol lowed as long as the pr i ce doe s  

n o t  exc e e d  the mi nimum o f  the f i rms ' pre f e rred common pr i ce s  . 

I f  the f i rm with the lowe s t  pre f e rred common pr i ce has 

s u f f  i c  i e nt capac i ty , n o  other  f i rm wi  l l  want to have a f i na l l i s t  

p r  i c e  th a t  i s  ::tbo ,, ;:: t ;1 a  p r i ce c h a  r .J e d  by th i s  f i rm bec a u s e  i t s  

c a p a c  i ɬ ; a n d  l o ɫ  p ɭ  i c a  wou l d  pe r 3 i  t i t  t o  d i ve rt s i gn i f  i c a n t  

s '! >::  ; ɮ ::.- J n  r: ' 1 , ɯ  , ) t · ,  ,£ c :;  . I f  c a p a c  i t i e s  .3. re l im i  ted ( i  . e .  , ma rg i na l  

c o s  t s  r i s e  s h a r p  l y  a t  low ou tpu t  l e ve l s  ) ,  then  i t  i s  pos s  ible  to 

l . ;_) r  H::rc:; ·-vh .  ' lowe s t  1 '  pr 1 ce 1 n  the ma r ke t  . 11.1. 1  s t  . ' t. 1 e1 c n  1 s t  . . 
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I n  the AK mar ke t ,  a l l  f i rm s  ' e f f e c t iv e  l is t  pr i c e s  wer e  always 

i d en t ic al dur i ng the per iod covered by the FTC case . 

To summa r  i ze , adv anc e no t i  f i c at io n  wi l l  resul  t in  a common 

l i st pr i c e  tha t is equ a l  to the min  imum of  f i rms  ' pre fe r r ed 

com mon pr i c e s  i f :  ( 1  ) the f i rm w i t h  the l owe s t  pre fe rred pr i c e  

has  suf f ic ie n t  c apac i t y  to preven t othe r s  from ope r a t i ng 

pro f i tabl y  a t  hig he r  pr i c e s  , and ( 2 )  d i scoun t i ng from f in a l  l i st  

pr i c e s  i s  not perm i t ted . Thus , a reg ul atory pol i c y  tha t requ i r e s  

advance no t i f ic at i o n  and pro h ib i t s  d i scoun t i ng is  l i ke l y  to 

resul  t in  sup r a- compe t i  t i v e  pr i c e s  . 

Howeve r  , i t  i s  impo r ta n t  to no te tha t the e f f e c t s  o f  adv ance 

no t i f i c a t i o n  may depend cr i t i c al l y  on whe the r d i scoun t s  can  be  

mad e  from l i st  . Al thoug h adv anc e not i f ic a t io n  can resul  t in  a 

c ommon l i st  pr i c e  a t  the pr i c e - l ead er sh i p- j o in t-max im imum lev e l  , 

ac  tual  tran sac t io n s  wi l l  eve n tua l l y  be mad e at l owe r pr i c e s  i f  

t he in i t i a l  common  l i st  pr i c e  i s  no t imperv ious co d isc oun t i ng . 

The rang e o f  pr ic e s , wh i c h  are not imperv ious to d i scoun t i ng whe n  

contrac t s  conta i n  best- Քr i c e  prov i s  ions  , are cha rac te r i  zed in 

Օrepo s  i t i o ns 1 - 3. If cont r a c t s  conta i n  no suc h prov i s io n s  , 

u n  i l a te r a l  se l e c t i v e  d i sc oun t s  are pro f i tabl e  whenever l i st  pr i c e  

exceed s a f i rm '  s marg i n al cost  . I t  i s  interes t i ng to no te tha t ,  

o f  a l l  of the tre a tme n t s  used in the Grether and Pl ott  expe r  i

m en t s  , the comb  i n at  i o n  of  prac t i c e s tha t yie lded pr i c e s  c l o se st  

t o  compe t i  t i v e  level  s wa s the tre a tmen t wi th adv an c e  no t i  f i c a t i o n  

and no MFC c l auses  . 
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The foc us  i s  

the r e fo re we 

resul  t s  in  a marke t 

VI I .  	 Conc l us io n  

Th i s  paper conta i n s  a n  ana l ys i s  o f  the pos s i b l e  an t i c ompe

t i t iv e  e f f e c t s  o f  some bus i ne s s  prac t i c e s  tha t may enab l e  f i rms  

to coo rd i na te pr i c e  inc rease s and res i  s t  the tempta t i o n  to 

d i scoun t  . The i s s ue we con s i d e r  is whe ther suc h prac t i c e s  

f ac i l i ta te tac i t  col  l us io n  among f i rm s  in  a homogeneous- prod uc t 

o l  igopol y .  on coord i n a t i o n  tha t i s  tac i t  , not 

over t  , and cons i d er whe ther some com b  i n a t i o n  o f  

prac t i c e s  env i ro nmen t in  wh i c h  sup r a

compe t i t ive  pr i c e s  can be sus t a  i n ed even i f  f i rms  are assumed to 

behave non- coope r a t iv e l y  and myop i c al l y  , i .  e . ,  f i rm s  wi l l  

d i scount  i f  do ing so is  un i l  a te r a l l y  pro f i tabl  e .  

Ֆhe resul  t s  are sta ted in propo s i t  i o n s  l - 3 i n  the pape r   

but the general  pa t t e r n  o f  the mai n  resul ts  can be summ a r  i zed 

b r ie fl y  . 

We show tha t the adv anc e not i f i c a t io n  o f  l i s t  pr i c e  

i nc rease s may resul t in  

use o f  

1 i s t  pr i c e s  tha t are above the compe t i 

t ive  l ev e l  . I f  d i scoun t s  are no t pe rm i t ted , adv anc e no t i f i c a t i o n  

may even resul  t i n  a per fe c t l y  col l us i v e  pr i c e  lev e l  ; thi s  may 

happen i f  cos t  func t io n s  are iden t i c a l  , for  exampl e .  But ,  i f  

d i scoun t s  from l is t  may be offe red , l i s t  and transac t i o n  pr i c e s  

may d i f fe r  , and sup r a- compe t i t iv e  l i s t  pr i c e s  may be 

unsus t a  i n ab l e  in the long run . 

The use o f  bes t - pr i c e  pol ic  i e s  can , und er some c ir c um

s tanc e s  , resul  t in  supra- compe t i  t i v e  equ i l  ibr i um l i st  pr i c e s  tha t 

are  immune to d iscoun t i ng . I f  contrac ts  conta i n  bes t - pr i c e  
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prov i s  ions  , i .  e .  , both mee t -or -re lease  and mos t - f avored -custome r 

p rov i s  ions  , the n  we show that  the re is  a range of f i rms ' sales  

quant  i t  i e s  at  common l i st pr i ce s  above the compet i t ive leve l for 

wh i c h  uni l a t e ra l  d i scou n t s  are unprof i table  if such d i scou n t s  ca n 

o n ly be g ive n nons e le c t  i ve l y  to a l  l buye rs . I f  cos ts are 

symme t r i c  and al l f i rms cont ract to se l l  equ a l  ou tput s  at any 

common l i s t  pri ce , then th i s  range con t a i ns al  l pr i ce s  up to the 

" Cou rnot pr i ce "  that  wou ld  re s u l t  in a Cou rnot equ i l  i b r i um w i th 

ou tput  quant i t  i e s  be i ng se lected  noncoopera t  i ve ly .  Th i s  is  

because ( 1 )  the mee t -or -re l e a s e  c l ause enabl e s  compe t i tors to 

ma i n ta i n  the i r  outpu ts  by exe rc i s  i ng the i r  cont ra c t u a l  r ight  to 

mee t  the d i s count pr i ce , and ( 2 )  the mos t -f avore d -c u s tome r clause  

requ i re s  the  d i scounter  to  ext e nd any pr i ce cu t to  a l l  of the 

un i t s that it  has alre ady con t ra c t ed to se l l  . The f i nd i ng that 

l i s t  pr i c e s  be twe e n  the compet  i t i ve pr i ce and Cournot pr i ce are 

impe rv ious  to un-i la t e ra l  , non s e  lect  ive d i s count i ng is cons  i s tent  

w i t h  the pri c i ng behav i or obs e rved i n  some expe r ime n t s  conducted  

by  Gre t h e r  and  Plot t ( 1 9 8 1  ) .  

I f  f i rms can g i ve se lect  i ve d i scounts  ( i  . e .  , d i s counts  

o f  f e red to  on ly a subs et  of  a compe t i tor ' s  cu s tome rs )  , then  we 

s how that the use of be s t -pr i ce clauses  is  not l ike ly to re su l t  

i n  supra -compet i t  i ve l i s t  pr i ce s  that are immune to d i scount i ng . 

O f  cours e  , \..Ji th mos t -f avo red -cus t ome r c l a u s e s  , se l e c t  i ve 

d i  scount  i ng i s  not pos s  i b le i f  each buye r  purchase s  some un i t s 

f ro m  each se l le r  , so that  buye r be hav ior  i s  an import ant 

d e t e rmi  nant of the leve l of trans act i ons  pr i ce s  i n  the pre s e nce 
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Ethyl , o f  best-pr i c e  cl ause s .  I t  i s  o f  i n te r e s t  to no te tha t in  


i t  would  appear tha t v ir tua l l y  al l customer s  made pur c ha se s from 

the two l arg e s t  prod ucer s  . Our resul  ts  sug g e s t  tha t the 

c omb i n a t  i o n  of such buye r behav  ior  ( tha t rul e s  out se l ec t iv e  

d iscoun t s  ) and best  pr i c e  c l ause s may l ead to sup r a- compe t i  t i ve 

tran sac t io n s  pr i c e s  . 
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Appe nd i x  Di s co u n t i ng Compe t i t i ve Fr i nge 
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A :  N ons e  l e c t  i ve wi  th  a 

T h i s  appe nd i x  ext end s  the ana ly s  i s  of nons e l e c t  ive  d i scount  

i ng i n  sec t  ion IV to the case i n  wh i c h  the re are some f i rms on 

pt h e  comp e t  i t  i ve f r i  nge . Suppose that sales  at a common pr i ce 

are  cha ra c t e r i zed  by a ve c t o r  of f rac t  i ons  {s 1 , •  •  •  s } tha t  sum n 

to  one . These f rac  t i ons may , bu t need not , equ a l  1/n . There 

wou l d  be no compe t i t  i ve f r i ng e  if each  f i rm we re w i  l l i ng to se l l  

i ts amou nt  , s . Q for f i rm i .  F i rm j ,  howeve r ,  wou ld be a 
1 

c ompe t  i t ive f r i ng e  f i rm at a pr i ce p i f  c i ( s  . Q  ) > p ,  and such 
J J 

a f i rm wou l d  choos e  to se l l  a quant  i ty that  is  le s s  than  the 

amou n t ,  s . Q  , that it  cou l d  se l l .  
J 

I n  th i s  append i x  it  wi  l l  be shown that , whe n  con t ra c t s  

co n t a i n  bes t -pr i ce prov i s  i on s  , the h i g he s t  common pr i ce that i s  

impe rv i ou s  to nons e  le c t i ve d i scount i ng is  le s s  than  the Cournot 

p r  i c e  i f  there is  at  lea s t  one fr i nge  f i rm .  Let  the number  of  

f i rms no t in  the fr i ng e  be n ,  so n < n i n  the ana ly s  i s  that 

f o l l ow s  . When the preva i l i ng con t ra c t  pr i ce equa l s  the Cou rnot 

* p r i c e  p , each f r i  nge f i rm by de f i  n i t ion  i s  unw i l l i ng to se l l  

s . Q  * , wh i ch is  i t s  pa rt of the i nd u s t ry dema nd . A f r i  nge f i rm '  s 
1 

ac t u a l  outpu t  wou l d  be the ou tpu t for wh i c h  i t s  ma rg i na l  cos t  

* equa l s  f ( Q  * ) .  The ou tpu t for a f r i nge f i rm at  the pr i ce p wou l d  

e xceed  t h e  ou tput  it  wou l d  produce i n  a Cou rnot equ i l  i br i um 

* r e s u l  t i  ng i n  the pr i ce p . Th i s  is bec a u s e  the f i rm '  $ ma rg i na l  

reve nue , not pr i ce , wou ld  equa l i t s  marg i na l  cos t at its  Courno t 

o u tp u t  de termi ned by ( 2 )  . T hu s  , at lea s t  one f r i nge  f i rm 

, 



c ont r a c t s  to se l l  more than i ts Cournot ou tpu t whe n the 

p reva i l i ng con t ra c t  p r i ce p is  equal  to p * and Q Q * . I t= 

f o l  l ows that one of the n f i rms not on the fr i nge , say f i rm i ,  

* h a s  an ou tpu t that is  les s  than  i t s  Cournot output  q . • Let th i s  1 
f i rm '  s ou tput  be de noted by qi , so  

-

< q
* 

i . Th i s  f i rm has anqi 

i nce nt  i ve to of f e r  a un i l a t e ra l  d i scou nt at the Cou rnot pr i ce p * 

b e ca u s e  i t s  marg i na l  reve nue ,  wh i c h  wou ld  be eq ua l to ma rg i na l  

* 
c o s t  at the Cournot ou tpu t q .  , is  now gre a te r  tha n  ma rg i na l  cos t 1 

a t  the lowe r con t ra c t e d  ou tpu t ou tpu t qi , so that  : 


0 = f '  ( Q  * ) qi + f ( Q  * ) - c i_ ( q i ) < f ' ( Q  * ) q i + f (  Q * ) - c i ( CJ i ) · ( Al ) 


I f  the ma rg i na 1 e f  E e c t  of an i nc re a s e  i n  q . ( fo l  l ow i ng a 
1 

d i s c ou n t  ) on pri ce we re f ' ( Q * ) ,  then (Al  ) wou ld  imp ly d i re c t ly 

t h a t  the f i rm has an ince n t  i ve to d i s  cou nt  from p * 
• Whe n  there 

a re f r i nge f i rms , howe ve r ,  the redu c t  i on i n  pr i ce needed  for an 

e xt ra un i t  of sal e s  q .  is le s s  than  f 1 ( Q * ) be cau se f r i nge f i rms 
1 

w i  l l  re l e a s e  some ma rg i na l  sa l <3 S  i n  re sponse to a pri  ce  cu t ,  and 

t h i s  obs e rvat  ion  re i n f orces  the conc l u s  i on that f i rm i ca n pro f  i t  

* f rom a un i l a t e ra l  d i s cou n t  whe n p = p . 
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FOOTNOTES  


1 Donald  Cl ark ( 1  9 8  3 ) has wr i t ten a rec en t  survey o f  the 

econom i c  and l eg a l  aspec ts  o f  fac i l i ta t i ng - pr ac t i c e s  case s  . 

2 Un i ted Sta te s v .  General  El ec tr ic  Co . ,  " P l a i n t i  f f  ' s  Memorand um 

i n  Suppo r t  o f  a Propo sed Mod i f  i c a t i o n  o f  the F i n al Judgmen t  

E n te r ed on Oc tober 1 ,  196 2  , Ag a in s t  Eac h De fendan t "  , Dec ember 

1 97 6  1 P • 8 .  

3 The most- favored- c us tomer c l  aus e s  in wer e  not retro

ac t i v e  and wer e  no t used by al l responden ts  . 

4 The FTC ' s  econom ic  expe r t  wi tness  , Geo rg e Hay , out l  i n ed an 

econom i c  theory  appl i c ab l e  to the case in Hay ( 1  9 7  9 )  . Paut l er 

( 1 9 8 1  ) summar i ze s  the econom ic  ev idence  dev e l oped in the case . 

5 I n  add i t i o n  , he prov id e s  an inte r e s t  i ng d i sc us s  i o n  o f  the 

e n try-dete rrenc e e f fec  ts of the se cl ause s .  Salop  a l so d i s c us s e s  

t he pos s i b l e  e f f e c t s  o f  a number o f  other prac t i c e s  tha t may 

fac  i l  i t a te tac i t  col l us i o n  . 

6 For  a d i sc us s i o n  o f  the emp i r  i c al impo rtanc e o f  the d i f fe rence 

b e tween  l i st  and tr ansac t i ons  pr ices  , see  St ig  l er and K i nd ahl 

( 1 9 7 0 ) . 
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Ethyl . 

FOOTNOT E S -- Co n t i n ued 


7 The se expe r  ime n t s  wer e  funded by the FTC for pote n t i a l  use in 

the FTC ' s  case ag a in s t  The expe r  imen t s  we re no t used in 

the l i t ig a t io n  . 

8 O f  cour se , a Courno t equ i l  ib r i um may no t ex i st . Nov she k ( 1 98 4  ) 

cont a i n s  an exc e l  l en t  d is c us s io n  o f  ex i st e n c e  i s s ue s  . Nov she k  ' s  

Theorem 3 impl i e s  that  a Cournot  equ i l ib r i um wi l l  ex i s t  for the 

mod e l  pre s e n ted in thi s  sec t io n  i f  f "  ( Q  ) Q  + f '  ( Q )  < 0 .  Note tha t 

t h i  s i s  a strong er cond i t ion  than the conc av i ty cond i t i o n  in ( 1 )  . 

9 Not i c e  tha t i f  l is t  pr i c e  sal e s contr ac ts have best  pr i c e  

prov i s i o ns and tha t d i scoun t s  can onl y b e  nonse l ec t i v e  , buye r s  

a r e  assured tha t the y are ob ta i n  i ng the lowe st  pr i c e  ava i l ab l e  i n  

the mar ke t at  any t ime . The r e fo r e  , buye r s  hav e  n o  inc e n t i v e  no t 

to s i g n  l i st  pr ic e sa l e s  contrac t-- i f  a better  pr i c e  becomes 

av a i l ab l e  after  l i s t  pr i c e  contrac ts  are sig ned , buyer s  wi l l  be 

abl e  to ob ta i n  i t  . 
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FOOTNOTE S --Co n t i n ued 


1 0  L e t  c deno te the con s t a n t  l ev e l  of ave r ag e  cost , and l e t  A 

denote the pro po r t i o n  o f  the other f i rm '  s buye r s  tha t rec e ive the 

d i scoun t i ng f i rm '  s o f fe r  : A - q / q .  Al so , l et x = D ( p ) - D (  p )  . d d 

I t  fo l l ows from the d is c us s  i o n  in the tex t  tha t y ( p ) = x/ 2 and m d 

( p ) = ( 1  + A ) x/ 2  . Us i ng the se rel a t i o n sh i ps , one can express  Yd d 

the no-ma tc h i ng cond i t i o n  in ( 1  4 ) :  

( p  - c )  q (  l - A )  = ( p  - c ) ( q  + x/ 2 ) .  S im i l ar l y  , the d i scoun t i ng d 

f i rm '  s pro f i t  i n  ( 1 3 )  can be expr e ssed as ( p - ɷ)  ( Պ  + x/ 2 )  ( 1  + A )  . d 

Then the expr e s s i o n  for the no-ma tc h i ng cond i t ion  can be used to 

wr i te the d i scou n t i n f  g i rm '  s pro f  i t :  ( p  - ɷ)  q( l - A )  ( l  + A  ) . 

Rec a l  l tha t q < q i f  the o i scoun t  i s  sel e c t i v e  , so A <  1 ,  andd 

conse quen tl y ,  the d i scoun t i ng f i rm '  s pro f i t  is l e s s  than ( p  - Ջ )  q ,  

wh i c h  i s  the pro f i t  tha t i s  ob ta i n ed wi thout  d i sc oun t i ng . For any 

unma tc hed d iscoun t pd , the most pro f i tabl e lev e l  of q i s  the d 

h ig he s t  po s s i b l e  level  , i . e . ,  the lev el tha t sa t i s f i e s  the no-

matc h i ng cond i  t i o n  . But  suc h a d i sc oun t wi l l  no t be pro f i  tab l e  in 

thi s  exampl e .  The r e fo re , wi  th  q = q
2 

, any pr i c e  bel ow the Courno t 
1 

level  is  impe rv ious to se l ec t  ive  d i scoun t i ng . G iven  the cost 

s ymme try  , the Cou r no t  out pu t s  fo r the two f i rm s  wi l l  be equ a l  , 

and i t  fol l ows f rom propo s i  t i o n  2 tha t non- se l ec t i v e  d i scoun t i ng 

a l so is  unpro f i tab l e  at pr i c e s  be l ow the Cour no t  lev e l  ) .  
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FOOTNOT E S --Cont i nued 


1 1  Let f ( p )  = 10  - p ,  c 1 ( q ) = 0 up to a capac i t y  of 6 ,  and1 

c 2 ( q 2 ) = 3 up to a capac i ty of 5 ,  and suppose that sa l e s  are 

equal  at any common pr i ce above 3 .  For f i rm 1 ,  the bes t  common 

p r i ce above 3 is the p r i ce 5 that  max imi  zes  p (  lO-p  ) / 2  , wh ich  

y ie lds an ou tput of  2 . 5  and a prof  it  of  1 2  . 5 .  But i f  th i s  f i rm '  s 

l i s t  pr i ce i s  s l i g h t l y  be low 3 ,  it  wi  l l  se l l  its  capa c i ty ou tpu t 

o f  6 be cause f i rm 2 wi  l l  not mat ch a l i s t  pr i ce th i s  low . Th i s  

y i e l ds a prof i t  of approxima t e ly 1 8  for f i rm 1 ,  so i t s  pre f e r red  

l i s t  pr i ce i s  s l ig h t ly be low 3 .  F i rm 2 ,  le ft  w i th the res id u a l  

dema nd , w i  1 1  max im i z e  i t s  prof i t  w i t h  a p r i c e  of 3 .  5 .  Th i s  · 

arrangeme nt ,  although not a Nash equ i l  i br i um i n  a one -pe r i od 

duopoly  game with pr i ce s  as strateg i e s  , woul d  be stable  in  the 

sense  that if f i rm 1 increased i t  pri ce to 3 . 4  at t ime T - k - s ,  

f i rm 2 cou l d  r8 spond w i t h  a lowe r pri ce  at a l a t e r  t ime , say 

T - k - s/ 2 . One intere s t  i ng feature of th i s  examp le  is that the 

p r ic e  charged  by f i rm 1 is sl  ight  ly  be low the compe t i t  ive pr i ce . 
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