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Abstract  

In large class l i t igation,  courts of ten award  judgmen t s  or make  impor tan t  decisions 
on  the basis  of  the aggregate meri t  of  the ent i re  class and  not upon the individual  
mer i t  of  each m e m b e r .  This  so-called d a m a g e  averaging practice provides d i f ferent  
incent ives  to vict ims with d i f ferent  s takes to jo in  a class action. W h e n  the de f endan t  
has  comple te  in format ion  about  each p l a in t i f f s  case,  adverse  select ion,  much  like 
Aker loVs  "lemons" p rob lem,  arises in that  low-stakes plaint iffs  jo in  the class action 
and  high-stakes plaint iffs  opt out. However ,  when the de fendan t  does not have 
comple t e  in format ion  the s ignal ing effect associated with a p l a in t i f f s  m e m b e r s h i p  
decis ion  mat ters ;  in par t icular ,  a low-stakes p la int i f f  may  opt out for fear  that  jo in ing  
the class may  be in te rpre ted  by the de fendan t  as evidence of a weak case. Thus ,  pure 
ad~erse  select ion never  occurs in equi l ib r ium.  In equ i l ib r ium,  a large fr~ction of  
h igh-s takes  plaint iffs  may  join a class act ion,  and low-stakes paintiffs  may opt out.  
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1. I n t r o d u c t i o n  

A c lass  a c t i o n  a l l o w s  a l a w s u i t  to b e  b r o u g h t  b y  a l a r g e  n u m b e r  o f  
c l a i m a n t s .  T h r o u g h  a c l a s s  a c t i o n ,  c l a i m a n t s  c a n  p o o l  t h e i r  r e s o u r c e s ,  s h a r e  
a t t o r n e y s "  s e r v i c e s  a n d  s a v e  t h e  t i m e  cos ts  o f  l i t i g a t i o n .  T h e  s ca l e  econorr~ies  
a s s o c i a t e d  w i t h  c l a s s  a c t i o n s  s e e m  e s p e c i a l l y  c r i t i c a l  to  t h o s e  i n d i v i d u a l s  w h o  
h a v e  l i m i t e d  r e s o u r c e s  o r  s m a l l  c l a i m s  t h a t  r e n d e r  i n d i v i d u a l  l a w s u i t s  
u n f e a s i b l e .  D e s p i t e  t h e s e  s ca l e  b e n e f i t s ,  t w o  " m a r k e t  f a i lu re s"  h a v e  b e e n  
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n o t e d .  First,  a potent ia l ly  v iable  class act ion may not  arise. S e c o n d ,  even  
w h e n  a class suit is brought ,  not  all cases  that are e l igible  to join the class 
ac t ion  actual ly  jo in  it ( i .e .  m a n y  plaintiffs  opt  out) .  ~ 

In exp la in ing  these  market  fai lures ,  legal scholars  point  to the hetero-  
g e n e i t y  and  the  result ing confl icts  o f  interests  a m o n g  m e m b e r s  o f  large class 
act ions .  In large class act ions ,  m e m b e r s  o f t en  differ s ignif icantly in their 
d a m a g e s  as wel l  as in the  cause  o f  their injuries  and the  defendants" liability. 
It is re lat ively  easy  for  courts  to recogn ize  individual  d a m a g e s ,  but the cause  
o f  e a c h  vict im's  injury is o f t e n  difficult and cost ly  to establ ish,  z Thus ,  courts  
o f t e n  base  their  awards  or  important  dec i s ions  (such as w h e t h e r  to a l low 
pun i t ive  d a m a g e s )  on  the  aggregate  merit  o f  the ent ire  class cases .  3 T h e  
c o n s e q u e n c e  o f  this practice is so-ca l led  "damage averaging':  severe ly  
in jured  v ict ims are u n d e r c o m p e n s a t e d  whi le  m i n o r  vict ims are 
o v e r c o m p e n s a t e d .  4 D a m a g e  averaging  appears  to affect  victims" incent ives  
to  part ic ipate  in a vo luntary  class act ion  in a particular way.  O n e  hypothes i s  
is that on ly  l ow-s takes  plaintiffs  part ic ipate  in a class act ion whi l e ,  high-  
s takes  plainti f fs  opt  out ,  a p h e n o m e n o n  c o m m o n l y  referred to as "adverse 
se l ec t ion '  ( C o f f e e ,  1987).  

In this  paper  I formal ly  e x a m i n e  this h y p o t h e s i s  by s tudying  the equi l ib-  
r ium incent ives  o f  indiv idual  plaintiffs  to join a class act ion suit.  T o  this e n d ,  
I d e v e l o p  a m o d e l  that features  a s ingle  d e f e n d a n t  faced with mult ip le  

i T h e s e  are  m a r k e t  fai lures  to the  ex ten t  tha t  claimat,  ts fail to  m a r k e t  thei r  cases  to  a t t o r n e y s  
e v e n  t h o u g h  the i r  s e t t l e m e n t  va lues  are  positive. N o t e  also tha t  the  s econd  m a r k e t  fai lure is 
on ly  r e l e v a n t  to  the  class ac t ions  per ta in ing  to Rule  2 3 ( b ) ( 3 )  of  the  Fede ra l  Rules  o f  Civil 
P r o c e d u r e .  which  pe rmi t s  plaintiffs to opt  out .  Plaintiffs c anno t  opt  ou t  of  the  class if the  class 
ac t ions  a re  b r o u g h t  u n d e r  Rule  2 3 ( b ) ( 1 )  or  (2) .  H o w e v e r .  mos*_ class act ions  for  financial 
d a m a g e s  a re  b rough t  u n d e r  Rule  2 3 ( b ) ( 3 ) .  and  I shall focus on  such class ac t ions  t h r o u g h o u t  
the  p a p e r .  

2 Par t i cu la r ly  in toxic cases,  medica l  causa t ion  may  be genera l ly  es tab l i shed-- -ep idemiologica l  
s tud ies  migh t  show tha t  pe r sons  e x p o s e d  to  a subs tance  had  an increased  chance  of  a disease  or  
i n j u r y - - b u t  it may  be  impossible to d e t e r m i n e  whose  injur ies  were  caused  by the toxic 
subs t ance .  See  P e t e r s o n  and  Seivin (1988).  

3 "'This is an excep t ion  to  the  genera l  rule that  pe rsons  who  have not  had  thei r  own day  in 
c o u r t  c a n n o t  be b o u n d  by any  j u d g m e n t .  It reflects a recogni t ion  that  an o v e r b u r d e n e d  judicial  
s y s t e m  mus t  be able to  avoid the  de lay  and  expense  of  mul t ip le  l i t igat ion" (Vr iedentha l  et al . .  
1985). 

D a m a g e  averag ing  s o m e t i m e s  results  f rom o t h e r  inst i tut ional  fea tures .  For  e x a m p l e ,  in 
b a n k r u p t c y  p roceed ings ,  pe rsona l  in jury  c la imants  each  exercise  a single vote  on  the  approva l  
o f  the  b a n k r u p t c y  plan.  regard less  o f  the  sever i ty  o f  thei r  injuries.  Cof fee  (1987) lists s o m e  
e x t r e m e  cases  o f  d a m a g e  averaging.  In s o m e  recen t  ant i t rus t  cases,  cour t s  have  explicitly used  a 
" share -and-share -a l ike  plan of  d i s t r i bu t ion ' - -desp i t e  c lear  d i f fe rences  in the  legal mer i t s  a m o n g  
t h e  c l a i m s - - b e c a u s e  the  adminis t ra t ive  difficulties in assessing the  individual  claims have  m a d e  
indiv idua l ized  t r e a t m e n t  infeasible.  A n o t h e r  case is the growing use of  "fluid recover ies ' ,  which 
in pr inciple  awards  all potent ia l  victims the  same financial benef i ts  regardless  of  the i r  ac tual  
in jury .  
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p l a in t i f f s  (o r  v i c t ims)  wi th  h e t e r o g e n e o u s  c l a ims .  P r i o r  to  l i t i ga t ion ,  e a c h  
p l a i n t i f f  d e c i d e s  w h e t h e r  to  j o in  a c lass  a c t i o n  su i t~  T h o s e  w h o  d o  no t  j o i n  
t h e  c lass  e i t h e r  b r i n g  n o  su i t  o r  i n d i v i d u a l  su i t s  a g a i n s t  t h e  d e f e n d a n t .  T h e  
sca le  e c o n o m i e s  a s s o c i a t e d  wi th  a c lass  a c t i on  a re  m o d e l e d  as t h e  l o w e r i n g  
o f  p e r - c a p i t a  l i t i ga t ion  cos t s  fo r  its p a r t i c i p a n t s ,  r e l a t i v e  to  i n d i v i d u a l  
l awsu i t s .  

O n e  i m p o r t a n t  f e a t u r e  o f  m y  m o d e l  is t h e  poss ib i l i t y  t h a t  p a r t i e s  m a y  
r e a c h  a s e t t l e m e n t  b e f o r e  t he  t r ia l .  T h i s  f e a t u r e ,  a b s e n t  in t he  s i m p l e  
a r g u m e n t  o f  a d v e r s e  s e l e c t i o n ,  is rea l i s t i c  s ince  m o s t  l awsu i t s  r e su l t  in a 
s e t t l e m e n t .  T h e  p r e s e n c e  o f  a p r e t r i a l  s e t t l e m e n t ,  t o g e t h e r  wi th  t h e  de -  
f e n d a n t ' s  i n f o r m a t i o n  a b o u t  plaint i f fs"  s t a k e s ,  a f fec t s  t h e  i n d i v i d u a l  p l a in -  
tiffs" i n c e n t i v e s  to  j o in  a c lass  a c t i o n  sui t .  If  a s e t t l e m e n t  is i m p o s s i b l e ,  o r  if a 
s e t t l e m e n t  is p o s s i b l e  bu t  t he  d e f e n d a n t  p e r f e c t l y  k n o w s  t h e  i n d i v i d u a l  
p la in t i f fs"  s t a k e s  in t he  p r e t r i a l  n e g o t i a t i o n ,  a p u r e  a d v e r s e  s e l e c t i o n  a r i s e s  
u n d e r  a p l a u s i b l e  c o n d i t i o n .  H o w e v e r ,  w h e n  t h e  d e f e n d a n t  has  i n c o m p l e t e  
i n f o r m a t i o n  a b o u t  i n d i v i d u a l  plaint i f fs"  s t a k e s ,  I f ind a q u a l i t a t i v e l y  d i f f e r e n t  
o u t c o m e .  A class  a c t i o n  m a y  no t  a r i se  a l t o g e t h e r .  If  a c lass  a c t i o n  a r i s e s ,  
t h e n  u n d e r  a p l a u s i b l e  c o n d i t i o n  n o t  a l l  l o w - s t a k e s  p la in t i f f s  j o in  t he  c lass  
a c t i o n ,  a n d  n o t  a l l  h i g h - s t a k e s  p la in t i f f s  o p t  ou t .  

T h e  bas i c  i n t u i t i o n  b e h i n d  t h e s e  f ind ings  c a n  be  e x p l a i n e d  as  fo l lows .  
W h e n  t he  d e f e n d a n t  has  c o m p l e t e  i n f o r m a t i o n ,  a l o w - s t a k e s  p l a in t i f f  has  

n o t h i n g  t o  lose  b y  j o i n i n g  a class  a c t i on :  she  can  r e c e i v e  f r o m  t h e  d e f e n d a n t  
a t  m o s t  h e r  d a m a g e  less l i t i ga t ion  cos t s  if she  b r i n g s  an  i n d i v i d u a l  su i t .  
H o w e v e r ,  if she  j o in s  t h e  c lass  su i t ,  she  m a y  r e c e i v e  m o r e  b e c a u s e  o f  
d a m a g e  a v e r a g i n g  o r  b e c a u s e  o f  l o w e r  l i t i ga t ion  cos ts .  T h e r e f o r e ,  l o w - s t a k e s  
p l a in t i f f s  a l w a y s  jo in  a c lass  ac t i on .  H o w e v e r ,  a h i g h - s t a k e s  p l a i n t i f f  o p t s  o u t  
if o t h e r  h i g h - s t a k e s  p la in t i f f s  o p t  o u t ,  s ince  t he  a g g r e g a t e  m e r i t  o f  t h e  c lass  
will  t h e n  be  w e a k .  H e n c e ,  p u r e  a d v e r s e  s e l e c t i o n  a r i ses  in th is  ca se .  

W h e n  t h e  d e f e n d a n t ' s  i n f o r m a t i o n  is i n c o m p l e t e ,  a l o w - s t a k e s  p l a i n t i f f  n o  
l o n g e r  h a s  a c l e a r  i n c e n t i v e  to  j o i n  a c lass  a c t i on .  J o i n i n g  a class  a c t i o n  will 
a g a i n  l o w e r  h e r  l i t i ga t ion  cos ts .  Y e t ,  if all l o w - s t a k e s  p la in t i f f s  j o in  a n d  all 
h i g h - s t a k e s  p la in t i f f s  o p t  o u t ,  t h e n  j o i n i n g  t h e  c lass  a c t i o n  will e f f e c t i v e l y  
s igna l  to  t he  d e f e n d a n t  t h a t  t h e  p l a in t i f f  has  a w e a k  case .  In fac t ,  if all t h e  
o t h e r  l o w - s t a k e s  p la in t i f f s  w e r e  to  j o i n ,  t h e n  a l o w - s t a k e s  p l a in t i f f  w o u l d  
w a n t  t o  o p t  o u t  fo r  f e a r  o f  s e n d i n g  a b a d  s ignal .  T h i s  s i gna l ing  c o n c e r n  
o f f s e t s  t h e  t e n d e n c y  f o r  a d v e r s e  s e l e c t i o n .  H e n c e ,  u n d e r  a p l a u s i b l e  

Certain requirements must be met before a class is certified. For federal cases, class 
certification is a two-stage process. First. it must be determined whether several procedural 
prerequisites have been satisfied. Second. it must be ascertained whether a particular ela-~s 
action falls within the definition of one of the permissible types of class suits set out in the 
Federal Rule of Civil Procedures 23(b). The existence of common questions of law or fact is 
the most important requirement for the class actions that are brought under Rule 23(b)(3). See 
Friedenthai el ai. (1985. pp. 722-737) for details. 
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c o n d i t i o n ,  o n l y  a f r a c t i o n  l o w - s t a k e s  p la in t i f f s  j o i n  a c lass  a c t i o n ,  a n d  e v e n  
s o m e  h i g h - s t a k e s  p la in t i f f s  m a y  jo in  a c lass  a c t i o n ,  d e p e n d i n g  on  t h e  
p a r a m e t e r  v a l u e s .  T h i s  f e a t u r e  o f  e q u i l i b r i u m  l eads  to  i n t e r e s t i n g  c o m p a r a -  
t i ve  s t a t i c  r e su l t s .  In  p a r t i c u l a r ,  I f ind t h a t  t h e  e q u i l i b r i u m  class  s ize ( a n d  
h e n c e  t h e  e x t e n t  o f  t h e  m a r k e t  f a i l u r e )  d e p e n d s  o n  t h e  r e l a t i v e  p r o p o r t i o n  o f  
e a c h  t y p e  o f  p l a in t i f f s  in t h e  p o p u l a t i o n .  A class  a c t i o n  is l i ke ly  to  be  l a rge  if 
e i t h e r  t y p e  is d o m i n a n t  in s ize .  I f  b o t h  t y p e s  a r e  e v e n l y  d i s t r i b u t e d ,  e i t h e r  a 
c lass  a c t i o n  is n o t  s u s t a i n e d  in e q u i l i b r i u m ,  o r  it is l ike ly  to  a t t r a c t  a sma l l  
f r a c t i o n  o f  t h e  p la in t i f f s .  

I a m  n o t  a w a r e  o f  a n y  f o r m a l  a n a l y s i s  o n  e q u i l i b r i u m  f o r m a t i o n  o f  c lass  
a c t i o n  su i t s .  K o r n h a u s e r  (1983)  s t u d i e s  c lass  conf l ic t s  b u t  c o n s i d e r s  h o m o g e -  
n e o u s  p l a in t i f f s ,  so  a d v e r s e  s e l e c t i o n  is n o t  an  i ssue  t h e r e .  T h e  a d v e r s e  
s e l e c t i o n  in m y  m o d e l  r e s e m b l e s  A k e r l o f ' s  (1970)  " lemons"  m a r k e t  e q u i l i b -  
r i u m ,  b u t  t h e  p r e s e n c e  o f  a s i gna l ing  e f f ec t  d i s t i n g u i s h e s  t h e  c u r r e n t  p a p e r .  
F r o m  a d i f f e r e n t  p e r s p e c t i v e ,  a c lass  a c t i o n  c a n  be  s e e n  as  a spec i a l  c a se  o f  
c o n s o l i d a t i n g  claims,, w h i c h  C h e  (1994)  d i s cus se s  e x t e n s i v e l y .  U n l i k e  t h a t  
p a p e r ,  t h e  s t r a t e g i c  b e n e f i t  o f  co l l ec t ive  n e g o t i a t i o n  d o e s  n o t  a r i se  h e r e ,  
b e c a u s e  o f  d a m a g e  a v e r a g i n g .  

T h e  r e s t  o f  t h e  p a p e r  is o r g a n i z e d  as  fo l lows .  S e c t i o n  2 se t s  o u t  a m o d e l  
a n d  c o n s i d e r s  t h e  b e n c h m a r k  c a s e  w h e r e  a c lass  r, c t i o n  is n o t  a v a i l a b l e  as  a 
l i t i g a t i o n  o p t i o n .  S e c t i o n  3 e x a m i n e s  t h e  e x t r e m e  cases  w h e r e  a s e t t l e m e n t  
p l a y s  a t r iv ia l  ro l e .  S e c t i o n  4 c h a r a c t e r i z e s  t h e  e q u i l i b r i u m  f o r m a t i o n  o f  t h e  
c lass  a c t i o n  w i t h  t h e  pos s i b i l i t y  o f  a s e t t l e m e n t ,  a n d  p e r f o r m s  c o m p a r a t i v e  
s t a t i c s  a n d  d r a w s  a p o l i c y  i m p l i c a t i o n  o f  m a n d a t o r y  c lass ing .  S e c t i o n  5 
c o n c l u d e s .  

2.  T h e  m o d e l  

A s ing le  d e f e n d a n t  ( i n j u r e r )  f aces  a un i t  m a s s  o f  p l a in t i f f s  (v i c t ims)  
a l l e g e d l y  h a r m e d  b y  t h e  d e f e n d a n t .  6 P la in t i f f s  a r e  h e t e r o g e n e o u s  in t h e i r  
c l a i m s :  a f r a c t i o n  p E (0, 1)  o f  t h e  t o t a l  p l a in t i f f s  h a v e  h igh  s t a k e s  ( o r  an  
e x p e c t e d  d a m a g e  a w a r d ) _ 0 ,  wh i l e  t he  r e m a i n i n g  f r a c t i o n ,  1 - p  ha s  l ow 
s t a k e s ,  _0, w h e r e  0<_0  < 0 .  T h e  d i f f e r e n c e  in s t a k e s  m a y  s t e m  f r o m  t h e  
d i f f e r e n c e  in t h e  s t r e n g t h  o f  t h e  pla int i f fs"  c l a ims  ( in e s t a b l i s h i n g  t h e  
d e f e n d a n t ' s  l i ab i l i ty )  o r  f r o m  t h e  d i f f e r e n c e  in d a m a g e s .  In  t h e  m a i n  p a r t  o f  

6 The assumption that there is a continuum of plaintiffs serves two useful modeling purposes. 
First, it captures the insignificance and limited influence of individual plaintiffs, which is salient 
in large class suits. Second~ it allows us to focus on the pure strategy equilibrium of class 
participation. A working paper version of this paper considers a finite number of plaintiffs. In 
that version, a special behavioral assumption was needed to capture the flavor of the limited 
influence of individual plaintiffs, and equilibrium arises in mixed strategies. The results and the 
main insights are essentially, the same, 
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the analysis, each plaintiff 's stakes are assumed to be her  private in- 
format ion ,  unknown to o ther  parties. 

Two  institutional choices are available to each plaintiff. Ei ther  she can sue 
individually (this will be referred to as 'opt  out ' )  or  she can register to 
become a m e m b e r  of a class, which then sues on behalf  of all its members .  
A class action is formed if more  than one plaintiff regi:;gvrs. We assume first 
that  the membersh ip  is voluntary and open,  i.e. the presence of a class 
act ion does not  legally compel  o ther  plaintiffs to join the class action,  and 
no individual plaintiff is denied  membersh ip  against her wishes. For  
simplicity, it is also assumed that there  can be at most  one class action. Once  
each plaintiff chooses her  membersh ip ,  the membersh ip  becomes  binding. 
Tha t  is, no m e m b e r  of  the class action can opt  out ,  nor  can an individual 
c l a imam opt  in (for example ,  after  seeing a lucrative class set t lement) .  This 
assumpt ion  reflects the actual practice in which the class membersh ip  is 
b inding after the court-specified deadlines for claimants" part icipat ion and 
opt  ou t  decision, but  it can also result from players '  equi l ibr ium behavior7  
Af te r  a suit (individual or  class) is brought  against the defendant ,  a pretr ial  
se t t lement  negot iat ion takes place. In the negotiat ion,  the defendant  makes  
a take-i t-or- leave-i t  se t t lement  offer to a plaintiff party,  which could be 
e i ther  a class of plaintiffs or an opt-out  individual claimant.  In the case of an 
individual  suit, the bargaining is one-on-one ,  and the claimant e i ther  accepts 
or  rejects  the defendant ' s  offer. In the case of  a class suit, class member s  
collectively make  the acceptance / re jec t ion  decision. Equivalent ly ,  the 
decision is de legated to a representat ive (for example ,  an at~.orney) who acts 
in the best interest  of  the members .  In both  cases the bargaining has one  
round ,  so if a plaintiff (or the class) rejects an offer,  a trial occurs; 
o therwise ,  the game ends.  

A court ' s  behavior  is described as follows. If an individual action results in 
a trial,  the court  correctly discovers the plaintiff 's damages  (at least on 
average)  and awards a compensa tory  damage.  However ,  if a class suit leads 
to a trial,  then the court  awards  a compensatory  damage  to each m e m b e r  on 
the basis of the aggregate  meri t  of all the members" claims, measured  by 
their  average damages .  (This will be the case if the court  randomly  selects 
one  member ' s  case as representat ive  and binds her  compensa tory  judgment  
to all o ther  members . )  This is certainly a very stylized description of  a class 
trial,  since in practice courts recognize ob~ervable differences in members" 

F e d e r a l  R u l e  2 3 ( c ) ( 2 )  advises  tha t  a c o u r t  specify  a d e a d l i n e  for  a m e m b e r  o f  a class suit  to  
o p t  o u t  ( N e w b e r g ,  1985, p.  89) .  T h e  1966 revis ion  o f  the  F e d e r a l  ru le  23 p roh ib i t s  ind iv idua l s  
w h o  o p t e d  ou t  f r o m  la te r  c l a iming  t h e  s e t t l e m e n t s  for  t he  class ( F r i e d e n t h a l  ~t a l . ,  1985, pp .  
7 5 7 - 7 5 8 ) .  E v e n  w h e n  t h e  l a t t e r  p rac t i ce  is a l l owed ,  e i t h e r  the  d e f e n d a n t  o r  t he  exis t ing  
m e m b e r s  of  the  class have  the  incen t ive  to  o p p o s e  the  late  pa r t i c ipa t ion  o f  op t -ou t  plaint i f fs .  
T h e  possibi l i ty  of  t h e  la te  op t  o u t  d o e s  no t  affect  the  e q u i l i b r i u m  o u t c o m e  o f  this  p a p e r .  See  
f o o t n o t e  14 for  m o r e  detai ls .  
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cases .  Nonet[~eless ,  this m o d e l  c a p t u r e s  the  sa l ient  f e a t u r e s  o t  d a m a g e  
a v e r a g i n g .  ( F o r  e x a m p l e ,  any  e x t e n s i o n  o f  the  m o d e l  w h e r e  the  a w a r d s  
i m p e r f e c t l y  ref lect  the  t rue  d a m a g e s  will p r e s e r v e  the  s a m e  qua l i t a t i ve  
ins igh t  o f  this  p a p e r . )  Since  a t r ia l  equa l i zes  the  payo f f s  o f  class m e m b e r s ,  it 
is r e a s o n a b l e  to  a s s u m e  t h a t  in the  case  o f  a s e t t l e m e n t  the  p r o c e e d s  are  
e q u a l l y  d iv ided  a m o n g  the  m e m b e r s .  8 

L i t i g a t i o n  is cos t ly  for  d i spu t ing  par t ies .  In an  ind iv idua l  (non-c lass )  
l i t iga t ion ,  a p la in t i f f  a n d  the  d e f e n d a n t  pay ,  r e spec t ive ly ,  c t and  d~ as t r ia l  
cos ts .  T h e  tr ial  cos ts  r e p r e s e n t  b o t h  t ime  costs  and  a t to rneys"  fees  tha t  
p a r t i e s  incur  in t r ials .  I a s s u m e  tha t  a class ac t ion  r e d u c e s  p e r - c a p i t a  
l i t iga t ion  costs  for  t hose  p la in t i f f s  w h o  jo in  a class ac t ion  a n d  tha t  the  costs  
a r e  l o w e r  the  l a rge r  the  class.  F o r m a l l y ,  let c ( k )  d e n o t e  the  p e r - c a p i t a  
l i t iga t ion  cos ts  o f  the  class m e m b e r s  w h e n  a f rac t ion  k ~ [0+ 1] o f  all the  
p la in t i f f s  jo in  the  class ac t ion .  

A s s u m p t i o n  1. c ( k )  is c o n t i n u o u s  and  s t r ic t ly  cle~leasing in k and  c ( O ) =  c~. 

A r e d a c t i o n  o f  the  plaintiffs" t r ial  costs  is a c h i e v e d  f rom the  scale 
e c o n o m i e s  a s soc i a t ed  wi th  p o o l i n g / c o o r d i n a t i n g  a t to rneys"  serv ices  as well  
as wi th  r e d u c i n g  the  n u m b e r  of  ind iv idua l  plaintiffs" cou r t  a p p e a r a n c e s .  In 
m y  m o d e l  t he se  scale e c o n o m i e s  c o n s t i t u t e  the  bas ic  fo rce  tha t  a t t r ac t s  
p la in t i f f s  in to  a class ac t ion ,  and  a class ac t ion  will neve r  be s u s t a i n e d  
w i t h o u t  th is  a s s u m p t i o n .  T h e  d e f e n d a n t ' s  l i t iga t ion  cos ts  in a class l i t iga t ion  
d o  no t  a f fec t  the  s u b s e q u e n t  ana lys is  and  t h e r e f o r e  r e m a i n  unspec i f i ed .  T o  
f o c u s  on  t he  a d v e r s e  se lec t ion  issue,  I a lso a s s u m e  t h a t  the  scale benef i t  
f r o m  a class ac t ion  is smal l  re la t ive  to  the  d i f f e r ence  in s t akes .  

A s s u m p t i o n  2.  c ! -- c(1) < A0, w h e r e  A0 ------0 --_0. 

If  A s s u m p t i o n  2 d o e s  no t  ho ld ,  t h e n  t he r e  will a lways  be an  e q u i l i b r i u m  
w h e r e  all p la in t i f f s  p a r t i c i p a t e  in a class ac t ion .  A n  ind iv idua l  lawsui t  is 

9 a s s u m e d  to  be  v iable  for  bo th  types :  filing a lawsui t  is cos t less  and  _0 > c t . 
T h r o u g h o u t  the  p a p e r  we focus  on  s e q u e n t i a l  equ i l ib r i a  ( K r e p s  a n d  

W i l s o n ,  1982) in which  each  p la in t i f f  ' t r embles"  in he r  m e m b e r s h i p  dec i s ion  
wi th  an  a rb i t r a r i l y  smal l  p robab i l i t y .  T h e  p u r p o s e  o f  the  t r e m b l i n g  rest r ic-  

Once a plaintiff joins a class action, her trial reservation payoff is the same regardless of her 
type. Thus, any reasonable bargaining solution, such as the Nash bargaining solution, :vi|l yield 
an equal division of the settlement among the members. 

q A working paper version of this paper (Che, 1995) extends this model to a situation where 
filing a lawsuit is sufficiently costly that a low-stakes plaintiff chooses to bring an individual 
lawsuit. The equilibrium result is essentially the same as the case that I consider here. except 
that the class action does not arise in a broader set of circumstances. 



tim is to eliminate the trivial no-class action equilibrium that 
because a class action requires at least two participants.‘0 

Before we proceed it is useful to consider a benchmark case 
action is not available as a litigation option _ In this case, 
file onfy am individual suit. An equilibrium is obtain 
induction. In the last period, a plaintiti with stakes 0 f 
offer s from the defendant if and only if it is no less tha 
recovery, i.e. s 2 $3 - c,, 
%+c, and 8-q. 

Given this, the defeEdant chooses 
Any offer greater thaw 8 - c, or bet 

5 - c, increases the defendant’s payment without increasi 
probability relative to one of the two_offers. Let y (resp. 1 - y ) denote 
probability that the defendant offers 8 - C, (resp. @ - c,). Then, in equi 
rium 

where fi=AOl(++Atl) and 4=cI +d,. 7f%roughout the analysis, ~3 will 
serve as an important threshold level. 

In this section I consider cases where a pretrial settlement plays no rok of 
only a trivial one, In one case, a pretrial settlement is not possible (i.e. aH1 
cases go to trial). Ira the other, a settlement is possible but the de 
perfect information abotit the plaintiffs’ types in the negotiation. 
the defendant’s welfare, these two cases are equivalent- 

Let us consider the latter scenario. Hn the pretrial negotiations f~~~~w~~~ 
an individual suit, the defendant simply offers 8 - c, to a low-st 
plaintiff, and s - c, to a high-stakes plaintiff. Individual claimants 
accept these offers. 1~1 the pretrial negotiations foknving a class suit, t 
defendant’s per-plaintiff offer equals the average damages of those plainti 
who participate in the class action net of the per-capita litigation costs of t 
class (which depends cm the size of the class). e class members will act 
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th is  of fer ,  k n o w i n g  tha t  a trial will yield the  same  payoffs  for t hem.  In sum,  
a pla int i f f ' s  payoffs  f rom a class suit  and  an individual  suit  a re  the  s ame  as 
t hey  wou ld  be if a s e t t l e m e n t  were  not  possible.  T h e r e f o r e ,  plaintiffs" 
incen t ives  to  jo in  a class ac t ion  will be the  same  as well.  So, here  we focus 
on  a plaint i f f ' s  r e d u c e d - f o r m  payoffs  assoc ia ted  with  the  a l t e rna t ive  m e m -  
b e r s h i p  decis ions ,  w i thou t  specifying the  pa r t i cu la r  scenar io .  

In  t he  first pe r iod ,  a plaint i f f  jo ins  a class suit  if the  resu l t ing  payoff  is no 
less t h a n  tha t  f rom an individual  suit .  T h e  la t t e r  is s imply 0 - - c ~  for  
0 ~ {O, _0 }, whi le  the  fo rmer  is d e t e r m i n e d  as the  expec t ed  ave rage  d a m a g e s  
of  the  pa r t i c ipa t ing  plaintiffs  minus  expec ted  l i t igat ion costs ,  cond i t iona l  on 
the  pla int i f f  u n d e r  cons ide ra t i on  jo in ing  the  class ac t ion.  Since t he r e  is a 
c o n t i n u u m  of  plaint iffs ,  each  individual  plaint i ff ' s  dec is ion  has  no  effect  on  
t h e  a v e r a g e  payoff .  Fo rma l ly ,  let a be the  p r o p o r t i o n  of  h igh-s takes  
plaint iffs  who  jo in  the  class ac t ion and  /3 be the  p r o p o r t i o n  of low-s takes  
plaint iffs  who  jo in  the  class ac t ion.  T h e n ,  a plaint i ff ' s  expec t ed  payoff  f rom 
jo in ing  a class ac t ion  is 

~pO +/3(1 -p)O 
~ p  + /3(1  - - p )  -- c ( a p  +/3(1  - - p ) )  

if a + / 3  => 0,  r egard less  of he r  type .  
L e t  us cons ide r  t he  equi l ib r ia  of  this game.  We first no te  tha t  it s tr ict ly 

pays  a low-s takes  pla int i f f  to  jo in  a class ac t ion  if a posi t ive f rac t ion  of  
plaint i f fs  jo in ,  b e c a u s e  of  A s s u m p t i o n  1. Nex t ,  cons ide r  the  incent ive  of  a 
h igh - s t akes  plaintiff .  If a class consis ts  solely of  a posi t ive mass  of  low-s takes  
plaint i f fs ,  a h igh-s takes  plaint i f f ' s  expec ted  payoff  f rom jo in ing  the  class is 
_0 - c(t~(1 - p ) ) ,  which  is, by A s s u m p t i o n  2, less t han  0 - c t - - t h e  payof f  she  
w o u l d  rece ive  by op t ing  out .  T h u s ,  if only low-s takes  plaintiffs jo in  the  class 
ac t ion ,  a h igh-s t akes  plaint iff  will op t  out .  H e n c e ,  t he r e  exists an equi l ib-  
r i u m  (cal led "pure adve r se  se lec t ion ' )  w h e r e  all low-s takes  plaintiffs jo in  the  
class  ac t ion  and  all h igh-s takes  plaint.iffs opt  ou t  ( regard less  of the  mag-  
n i t ude  of  p ) .  

W e  n o w  cons ide r  the  p r o p o r t i o n  of  the  high type ,  ~ ,  tha t  m a k e s  a 
h igh - s t akes  plaint iff  ind i f fe ren t  b e t w e e n  an individual  suit and  the  ' g r and  
class action" tha t  consis ts  of  all plaintiffs,  p- satisfies 

O -- c t =pO + (1 --p)O -- c(1),  

o r  ~ = 1 -- [ct -- c(1)]/AO. By A s s u m p t i o n  2, t he re  exists  such a p E (0, 1). If  
p > p ,  t h e n  the  r educ t ion  in pe r -cap i t a  l i t igat ion costs  f rom jo in ing  the  class 
ac t ion  is la rge  e n o u g h  to o u t w e i g h  its adverse  effect  of  d a m a g e  averag ing .  
H e n c e ,  Jf e v e r y b o d y  else jo ins  a class ac t ion ,  a h igh-s takes  plaint i ff  will jo in  
t h e  class ac t ion .  Since jo in ing  a class ac t ion is a weak ly  d o m i n a n t  s t ra tegy  
for  a low-s takes  plaint iff ,  if p ~>p, the  g rand  class ac t ion is - a p p o r t e d  as an 
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equilibrium outcome. The entire equilibria are summarized in the following 
proposition. 

Proposition 1. Suppose that either a pretrial settlement is impossible,  or a 
settlement is possible but the defendant has perfect information about  each 
plaintif f 's  type. Then, there always exists an equilibrium where every low- 
stakes plaint i f f  and r~o high-stakes plainti f f  ]oins a class action (i.e. cx ' - -  
O,/3" = 1). I f  p >~p, then there are two additional equilibria: (i) the grand 
class action ( a ' - - [ 3 " =  I ) ,  and (ii) a mixed  pooling equilibrium where all 
low-stakes plaintiffs participate and some high-stakes plaintiffs participate; 
more  precisely, [3 = I,  and a satisfies II 

- apO + (1 - p)O _ c (ap  + 1 - p ) .  (2) 
O - c ~  = u p +  1 - p  

Proof.  See the appendix. 

The pure adverse selection equilibrium confirms the existence of the 
second market failure (i.e. opting out). Nonetheless, the class action is 
always sustained in all equilibria, so the first market  failure never arises. Fig. 
1 plots the equilibrium class size (measured by the maximum fraction of the 

A 1 0 0  

o 9 0  

8 o  
C 
o 7 0  

n 6 0  a .  

5O a -  
m • -~ 4 0  

m 3 0  

o 2 0  
m 
= 10 
I - .  

0 

The p r o p o ~ i o n  of the h igh-s takes  p ~ n U f f s  

Fig. 1. Class participation rate with complete  information. Note: Parameter  value g in the 
example:  A0 = 50; c, = 25: c ' ( k )  = - 0.01. 

1, This particular equilibrium can also be supported by mixed strategies on the pa t of the 
high-stakes plaintiffs. For example,  each high-stakes plaintiff could instead join the class act/on 
with probability of. The equilibrium outcome will remain the same if plaintiffs use the mixed 
strategy, so I shall ignore these kinds of mixed strategy equilibria. 
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pla in t i f f  p o p u l a t i o n  w h o  jo in  the  class ac t ion)  aga ins t  the  f rac t ion  of  high-  
s t a k e s  plaint iffs .  

4 .  A m o d e l  w i t h  i n c o m p l e t e  i n f o r m a t i o n  

4. I. Analysis o f  equilibria 

T h e  cases  in the  p r e v i o u s  sect ion were  special  in tha t  e i t he r  no s e t t l e m e n t  
is a l l o w e d  o r  a s e t t l e m e n t  a lways  occurs .  In this sec t ion  I cons ide r  a m o r e  
real is t ic  s i tua t ion  w h e r e  a p re t r i a l  s e t t l e m e n t  m a y  or  m a y  not  occu r  
d e p e n d i n g  on  the  parties" a s se s smen t  of  the  cases.  T h e  key  a s s u m p t i o n  is 
t h a t  e a c h  p la in t i f f ' s  type  is p r iva t e  i n f o r m a t i o n ,  u n k n o w n  to  the  d e f e n d a n t  
a n d  o t h e r  pla int i f fs  (even  a f te r  jo in ing  a class ac t ion) .  ~z This  a s s u m p t i o n  is 
espec ia l ly  real is t ic  in large  class suits w h e r e  s o m e  m e m b e r s  are  no t  e v e n  
p r e s e n t  w h e n  sui ts  a re  b r o u g h t .  Al l  pa r t i e s  are  a s s u m e d  to  o b s e r v e  the  class 
size (i .e.  t he  m e a s u r e  of  plaint i ffs  w h o  j o ined  the  class ac t ion) .  As  
m e n t i o n e d  in the  i n t r o d u c t i o n ,  a s y m m e t r i c  i n f o r m a t i o n  plays  an  i m p o r t a n t  
ro le  in th is  m o d e l  b e c a u s e  the  d e f e n d a n t  m a y  infer  the  plaintiffs" types  f r o m  
the i r  m e m b e r s h i p  decis ions .  

T o  solve  fo r  an  e q u i l i b r i u m  of  this  g a m e ,  1 first c o n s i d e r  the  s e c o n d - p e r i o d  
b a r g a i n i n g  g a m e .  A t  the  s tar t  of  ba rga in ing ,  all u n i n f o r m e d  pa r t i e s  f o r m  
p o s t e r i o r  be l iefs  a b o u t  the  types  o f  class m e m b e r s  a n d  o p t - o u t  plaint i f fs ,  on  
t h e  bas is  o f  the  plaintiffs" f i r s t -per iod  m e m b e r s h i p  decis ion  rule.  Le t  p ( a , / 3 )  
be  the  p o s t e r i o r  be l i e f  t ha t  a class m e m b e r  has  h igh  s t akes ,  a n d  8 ( a , / 3 )  be  
t h e  p o s t e r i o r  be l i e f  t ha t  an  o p t - o u t  p la int i f f  has  high s t akes ,  w h e r e  a ( resp.  
/3) is t he  p r o p o r t i o n  o f  h igh - s t akes  ( resp.  low-s takes )  plaint i ffs  w h o  jo in  the  
class ac t ion  sui t  in equ i l i b r ium.  

N o t e  t ha t  p ( a , / 3 ) , 6 ( a , / 3 ) E  [0, 1]. In equ i l i b r i um,  the  bel iefs  m u s t  be  
cons i s t en t  in the  Bayes i an  sense .  T h a t  is, 

ap 
. 

p(~ ,  13)= ~p +/3(1  - p )  • 

(1 -- ot)p 
8 ( ¢ ~ , / 3 ) =  (1 -- a ) p  + (1 -- /3)(1 - p )  " 

(3) 

w h e n e v e r  the  o b s e r v e d  class size equa l s  ap +/3(1 - p )  and  tLe de~at,m~nators 
a re  pos i t ive .  In wha t  fol lows I s imply focus  oh  the  equ i l i b r ium p,ath, since a 

1_- In fo rma t iona l  a s y m m e t r y  has b e e n  e m p t o y e d  in m a n y  art icles to s tudy  pret r ia l  s e t t l emen t s  
( B e b c h u k ,  1984. and  R e i n g a n u m  a n d  Wilde ,  1986, to n a m e  just two) .  Unl i [  : t hese  works  
wh ich  focus  on  in fo rmat iona l  a s y m m e t r y  b e t w e e n  a plaintiff  and  a d e f e n d a n t ,  i n fo rmat iona l  
a s y m m e t r y  also exists a m o n g  plaintiffs in my mode l .  
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s ingle  p la in t i f f ' s  d e v i a t i o n  d o e s  no t  af fec t  the  o b s e r v e d  class  size,  t3 N o t e  t h a t  
p ( a , / 3 )  is i n c r e a s i n g  in a a n d  d e c r e a s i n g  in /3, whi le  t he  o p p o s i t e  is t r u e  
a b o u t  8 ( a , / 3 ) .  

C o n s i d e r  t h e  p re t r i a l  n e g o t i a t i o n s  fo l lowing  an  ind iv idua l  suit .  T h e  
b a r g a i n i n g  g a m e  p r o c e e d s  as in t h e  b e n c h m a r k  case  s t u d i e d  in Sec t ion  2. 
E a c h  p la in t i f f  (wi th  0 E {0, _0 }) accep t s  the  d e f e n d a n t ' s  o f fe r  if it is no  Iess 
t h a n  h e r  t r ial  payo f f ,  0 -  c~. K n o w i n g  this ,  t he  d e f e n d a n t  m a k e s  an  o f fe r  
a c c o r d i n g  t o  a ru le  s imi la r  to  (1) wi th  p r e p l a c e d  by his p o s t e r i o r  be l ie f ,  
~ (o t , /3 ) .  i n  e q u i l i b r i u m ,  a h i g h - s t a k e s  p la in t i f f  w h o  o p t s  o u t  r ece ives  

*rH(a, /3) - - 0  -- C,. 
m 

T h i s  is b e c a u s e  a h i g h - s t a k e s  p la in t i f f  can  a lways  g u a r a n t e e  he r se l f  0 -  c t 
f r o m  an  ind iv idua l  sui t  a n d  the  d e f e n d a n t  n e v e r  o f fe r s  m o r e  t h a n  0 -  c~ to  
a n y  ind iv idua l  c l a i m a n t .  M e a n w h i l e ,  a l ow-s t akes  p la in t i f f ' s  p a y o f f  f r o m  
o p t i n g  o u t  is 

~ r L ( a , / 3 )  - ~ /0  + ( 1  - ~/)_0 - c ~ .  

w h e l e  ~ / d e n o t e s  t he  e q u i l i b r i u m  p r o b a b i l i t y  t ha t  the  d e f e n d a n t  o f fe r s  0 - c t 
in p r e t r i a l  n e g o t i a t i o n s  fo l lowing  an  ind iv idua l  suit" 

~ - - 1 ,  i f  8 ( ~ , / 3 )  > p .  

'y ~ [ 0 , 1 1 ,  i f ~ ( a , / 3 ) = p ,  

L = 0 ,  if ~ ( ~ , / 3 )  < ft. 

W e  n o w  c o n s i d e r  t he  p re t r i a l  n e g o t i a t i o n s  fo l l owing  a class suit .  G i v e n  
( a , / 3 ) ,  t h e  e q u i l i b r i u m  class size is a p  + / 3 ( 1  - p ) .  O b s e r v i n g  this  class size 
a n d  an  o f f e r  m a d e  by t h e  d e f e n d a n t ,  the  class  m e m b e r s  (o r  t he i r  b e n e v o l e n t  
r e p r e s e n t a t i v e )  m a k e  t h e i r  a c c e p t a n c e  dec i s ion  on  t h e  basis  o f  the  p o s t e r i o r  
b e l i e f  p ( a , f l ) .  Specif ical ly ,  the  class accep t s  any  o f f e r  t ha t  g ives  e a c h  
m e m b e r  at leas t  h e r  e x p e c t e d  tr ial  payof f ,  i .e.  

~rc(t~,/3) =--Op(a,/3) +_0(1 - p(ct ,  f l ) )  - c ( a p  + / 3 ( 1  - - p ) ) .  

( A s  n o t e d ,  t he  a c c e p t a n c e  dec i s ion  of f  t he  e q u i l i b r i u m  p a t h  d o e s  no t  a f fec t  
t h e  e q u i l i b r i u m ,  so it is left  unspec i f i ed . )  K n o w i n g  this ,  t h e  d e f e n d a n t  m a k e s  
a p e r - c a p i t a  o f f e r  o f  7rc(t~,/3). T h e r e f o r e ,  in e q u i l i b r i u m  a class  m e m b e r  
r e c e i v e s  7 r c ( a , / 3 ) ,  r e g a r d l e s s  o f  h e r  t ype .  

I a m  n o w  in a pos i t ion  to  ana lyze  plaintiffs" f i r s t -pe r iod  m e m b e r s h i p  
dec i s ion .  I first a r g u e  t h a t  p u r e  a d v e r s e  se lec t ion  n e v e r  a r i ses  in e q u i l i b r i u m .  

~3 Essentially. parties do not observe a measure zero change in the class size. This feature is 
due to our continuum of plaintiffs specification. This feature can be relaxed as long as 
out-of-equilibrium beliefs are restricted to be invariant to a measure-zero change in the class 
size. 
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To see this, let us suppose, to the contrary, that all low-stakes plaintiffs, and 
no high-stakes plaintiffs, join the class action (i.e. a = 0, /3 = 1). Then,  

*rL(O, 1)=O --c I >_0 --c(1)>_0 --c(1 - - p ) =  "n'c(O, 1), 

where  the first and second inequalities follow from Assumptions 2 and !,  
respectively. A low-stakes plaintiff strictly prefers to opt out,  since the 
defendant  infers 'opt ing out" as evidence of high type and offers 0 -  c j, 
which is greater  than _0-  c ( 1 - - p ) ,  her expected payoff from a class suit. 
This contradicts the pure adverse selection equilibriur:l. 

It turns out that an equilibrium may involve no c l~s  action and a partial 
class action where not all low-stakes plaintiffs join the class and not all 
high-stakes plaintiffs opt out. The following proposit ion characterizes all 
equil ibria,  using a triple (a,/3,T). 

Propos i t ion  2. A s s u m e  1~ <~p. (i) I f  p > t~, then there exists an equi l ibr ium 
with no  class action. There  are also equilibria in which a ' ,  [3" ~ (0, 1 ] satisfy 

~ ( a * , / 3 " )  ~># (4) 

a n d  

c I - -c( t~*p +/3"(1  - -p ) )  
p( ,~* , /3*)  = 1 A0 (5) 

I f  p > ~ ,  then there exists an addi t ional  equi l ibr ium where  all plaint i f fs  jo in  the 
class action (the grand  class action).  In all equilibria,  ~/* ~- 1. 

(ii) I f  p </~,  then there exists a un ique  equi l ibr ium where  ~" = 0 ,  and  
13 , ~ ~ [0, I ] sat is fy  

• * = c ,  - c ( / 3 * ( 1  - p ) )  

Ao (6) 

a n d  

dJ(0,/3*) = i6.  (7) 

(iii) I f  p = i ~, then a class action does not  arise, ( a * = / 3 " =  0) and  y * E  
[o, 11. 

Proof .  See the appendix° 

The equilibria can be explained as follows. Consider first p >/~. A class 
action may not arise in this case. In this equilibrium, low-stakes plaintiffs 
believe that  the class does not have enough high-stakes plaintiffs to make it 
p rof i tab le - -a  belief that is realized by the high-stakes plaintiffs" opting out. 
(Note that this equilibrium is robust against our  trembling restriction.) More 
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interestingly, there exist equilibria where both types of plaintiffs join the 
class action. This eqtdlibrium is sustained even when p < ~ ,  where ~ is the 
critical level that supports the grand class action. This equilibrium is 
explained as follows. Whe~ p > / L  if nobody joins the class action, then each 
plaintiff (both high- and low-stakes) receives 0 -  c~ from an individual suit. 
For a class action to be attractive to plaintiffs, the defendant must be 
offering at least 0 -  c~ to each class member.  This requires that the 
proportion of  high-stakes plaintiffs in the class be sufficiently high. Eq. (5) 
represents this condition,  which is described by CD in Fig. 2. Inequality (4) 
meanwhi le  ensures that low-stakes plaintiffs be indifferent between an 
individual and a class suit, which requires that a sufficiently high percentage 
of  high-stakes plaintiffs bring individual lawsuitsJ 4 Condit ion (4) is described 
in Fig. 2 by the area below the line A B .  Both (4) and (5) are necessary and 

D 
A 

I Equation ( 5 ~ _  ....... ~i:iiiiiii:iii! 

a Condition (4j 

Set of Equilibria 

C 
0 

Fig. 2. Equil ibrium class membersi f ip  decisions.  

~4 That plaintiffs are indifferent in their membership  decision implies  t h t  the class members 
have no  incentive to opt out after receiving the sett lement  offer,  even if ,:hey can opt out. As 
ment ioned  b e f o r e .  opting out is prohibited after a certain deadl ine speci !led by judges. Whi le  
defendants  are most  likely to make their offers after class membership i~ clearly determined .  
the possibility of opt-out after the sett lement offer cannot  be a priori ruied out. Fortunately.  
such a possibility does  not affect the equil ibrium result. I thank a referee for raising the 
possibility o f  an ex post opt-out. 



352 Y. -K .  Che / Journal  o f  Public Economics  62 (1996) 339-361  

sufficient for a class suit to be brought  in equil ibrium. When  p >/~,  the set of 
posit ive ix" and /3" that  satisfy both (4) and (5) is non-empty.  In general ,  
there  is a cont inuum of such equilibria (which are depicted by the solid 
por t ion  of CD in Fig. 2). The  indifference of both types plaintiffs implies 
tha t  they earn  0 -  c t in these equilibria,  regardless of their  membersh ip  
decision.  

D a m a g e  averaging does not result in pure adverse selection in these 
equi l ibr ia  because some low-stakes plaintiffs opt out  in an a t tempt  to hide 
the i r  identities.  In fact, a higher percentage  of high-stakes plaintiffs 
par t ic ipate  in the class action than low-stakes plaintiffs (i.e. t~* > /3*)  if 
P • L/~, p) .  To  see this, n~te that  

c l -c (oe*p+/3*(1-p) )  c~-c(1)  _ 
pox* . /3*)  = 1 -- AO > 1 - AO =P" 

where  the  first equal i ty and the inequality follow from Eq. (5) and 
Assumpt ion  2, respectively. Since o < p ,  it follows that  p(a*, 1 3 " ) > p .  The  
la t ter  inequal i ty  then  implies that  a * > / 3 *  

If p ~ f f ,  then the grand class action is additionally suppor ted  as an 
equi l ibr ium.  As  in the previous section,  the economies  of scale, combined  
with the p redominance  of high-stakes plaintiffs, n,~ore than offset the 
adverse  effect of d a m a g e  averaging.  In this equil ibr ium, both types of 
plaintiffs earn  more  than  0 -  c~. Therefore ,  when p ~>~, all plaintiffs prefer  
the grand class action equil ibr ium to the a fo rement ioned  equil ibria that  
involve e i ther  no class action or  various partial  class actions. This notwith-  
s tanding,  the la t ter  equil ibria are sustained because of plaintiffs" failure to 
coord ina te  their  class part icipat ion.  In the concluding section,  I conjec ture  
the rol,~.s that  lawyers and judges play in correct ing such a coordinat ion 
failure.  

Next ,  consider  p </$.  In this case, each low-stakes plaintiff prefers  to join 
the  class action provided that  the defendant  offers __0- c~ in individual 
actions.  In equi l ibr ium, however ,  not all low-stakes plaintiffs join the class 
ac t ion,  as was shown above.  Thus ,  some low-stakes plaintiffs join the class 
act ion and others  do not. This  is possible only when the defendant  
randomizes  his offers according to Eq. (6) when facing in;lividual claimants.  
For  this to be rat ional  behavior  for the defendant ,  a right fraction of 
low-stakes  plaintiffs must  join the class action. This condit ion is given by (7). 
Note  that  low-stakes plaintiffs would be bet ter  off if they all commit ted  to 
join the class action,  for they would then enjoy maximum scale economies.  
This  does not occur in equil ibrium because of the positive externali ty that  a 
low-stakes  plaintiff 's class part icipat ion confers on the low-stakes plaintiffs 
who  opt  out  and bring individual suits. Whenever  some mass of low-stakes 
plaintiffs join the class action, it causes the defendant  to revise his belief 
more  favorably about  the plaintiffs who bring individual suits. Conse- 
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quent ly,  the defendant  raises his offer to those plaintiffs, which (at least 
partially) negates the benefit f rom joining the class action. 

4.2. Comparative statics and welfare 

In this subsection I perform some comparative static and welfare analyses. 
Specifically, I study how the equil ibrium class size changes when I vary the 
popula t ion propor t ion of the high-stake plaintiffs (p) ,  the degree of 
heterogenei ty  of  plaintiffs (AO) and the scale benefit of class action 
( -  c '(k)).  In this exercise I focus on the maximal class size if there are 
mult iple  equilibria involving different class sizes. Intuit ion suggests that the 
class action is less viable, the more  heterogeneous  plaintiffs are and the 
smaller  the scale economies are. My finding conforms to this conjecture only 
when p > #. 

Proposition 3. Assume that p <-p. (i) I f  p > ~, then the equilibrium class size 
is bigger, the higher the proportion o f  high-stake plaintiffs (the higher p);  the 
less heterogeneous the plaintiffs (the lower AO); and the larger the scale 
economies associated with the class action (the smaller - c ' ( k )  for  all k). 

(ii) I f  p <t~, then the equilibrium class size is bigger, the lower the 
proportion o f  high-stakes plaintiffs; and the more heterogeneous the plain- 
tiffs. A change in the scale o f  benefit has no effect on the equilibrium class 
size. 

Proof. See the appendix.  

Proposit ion 3 reveals an interesting relationship between the composit ion 
of  plaintiffs and the equil ibrium class size, which is depicted in Fig. 3 for a 
special example.  Notice that the max imum class size supported in equilib- 
r ium is relatively high when the populat ion distribution of plaintiffs is 
skewed toward one particular type, while it shrinks to zero if the proport ion 
of  high-stakes plaintiffs is close to the threshold level , /L  A class suit is least 
viable when p is close to ,6 because participation of each type of plaintiffs in 
the class action tips the balance of the bargaining power in the pretrial  
negotiat ions following the individual suits. ~5 The counter-intuit ive result 
when p </~ can be explained as follows. When p </3,  only low-stakes 
plaintiffs join the class action. As p increases in this region, the externality 
effect becomes more  severe since participation of a given mass of low-stakes 

L_~ T o  see  this ,  s u p p o s e  tha t  p ~- ~ .  If /3 > a ~ O, t h e n  the  d e f e n d a n t  wou ld  m a k e  the  h igh  
o f f e r  to  p la int i f fs  w h o  br ing  ind iv idua l  sui ts ,  wh ich  impl ies  tha t  n o  low-s takes  plaint i f fs  wish  to  
j o in  the  c |ass  ac t ion .  Similar ly ,  if ~ =>/3. t h e n  all lox~-stakes plaint i f fs  will be a t t r a c t e d  to  t he  
class  su i t ,  wh ich ,  h o w e v e r ,  c a n n o t  h a p p e n  in equ i l i b r ium.  
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The proportion of the high-stakes plaintiffs 

Fig. 3. Class participation rate with incomplete information. Note: Parameter values in the 
example A0 = 50; c z = 25; c'(k) = -0.01- 

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

I n  m y  m o d e l ,  a c l a s s  a c t i o n  is w e l f a r e  i m p r o v i n g  as  f a r  as  l i t i g a t i o n  c o s t s  
a r e  c o n c e r n e d .  H o w e v e r ,  t h i s  d o e s  n o t  n e c e s s a r i l y  i m p l y  t h a t  e v e r y b o d y  is 

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

Proposi t ion 4. Suppose  that the class action was initially prohibi ted but  has 
subsequent ly  become available f o r  plaintiffs. (i) I f  p >p,  then both types o f  
plainti f fs  are better off while the defendant  is strictly worse off: (ii) if 
f f  > p  > ~ ,  then the welfare o f  all parties remains unchanged;  and (iii) i f  
p < r a i n { f t ,  lJ}, then the defendant  is worse off, the low-stakes plaintiffs are 
better off,  and  the high-stakes plaintiffs remain the same. 

Proof .  S e e  t h e  a p p e n d i x .  

T h a t  t h e  d e f e n d a n t  c a n  b e  w o r s e  o f f  w h e n  t h e  c l a s s  a c t i o n  b e c o m e s  
a v a i l a b l e  is  a t t r i b u t e d  t o  t w o  f e a t u r e s  o f  t h i s  m o d e l .  F i r s t ,  a c l a s s  s u i t  n e v e r  
r e s u l t s  i n  a c t u a l  l i t i g a t i o n .  ]6 T h e r e f o r e ,  a n y  s c a l e  e c o n o m i e s  t h a t  t h e  
d e f e n d a n t  m a y  b e n e f i t  f r o m  d e a l i t : g  w i t h  t h e  c l a s s  a c t i o n  a r e  n e v e r  r e a l i z e d .  

S e c o n d ,  t h e  t a k e - i t - o r - l e a v e - i t  b a r g a i n i n g  r u l e  a l s o  p l a y e d  a r o l e .  W i t h  t h i s  

t~, This is in turn attributed to the damage averaging practice. Even though each plaintiff is ex 
ante privately informed about her own stakes, the aggregate merit of all class participants is 
correctly anticipated ex ante by all parties involved, in equilibrium. Thus, a full information 
bargaining outcome arises. 
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bargaining rule, the fact that plaintiffs incur smaller litigation costs through 
the class action simply implies that the defendant extracts less bargaining 
surplus from plaintiffs than he otherwise would. The qualitative nature of 
this result would not change in a more general bargaining rule, provided 
that the class action creates more scale benefits to the plaintiffs than to the 
defendant .  

Despite its ambiguous welfare implications for individual parties, the 
availability of the class actiort unambiguously increases the frequency of a 
pretrial sett lement.  In our model,  those cases that join the class action 
always settle. More interestingly, even the individual suits are more likely to 
settle with the availability of a class action. Recall that,  if p <15, all 
high-stakes cases go to trial when a class action is not available (see (1)), 
whereas  the probability of a sett lement for each high-stakes case is at least 
-g*> 0 when a class action becomes available. 

Mandatory  classing, which prohibits plaintiffs from opting out,  promises 
to maximize the efficiency gain since it would lead all cases to settle. Yet, 
mandatory  classing has at best a mixed welfare impact. If p ~>fi, then the 
grand class action benefits all plaintiffs (see Proposition 4(0). Mandat ing the 
class action is unnecessary, however,  since the grand class action can be 
achieved voluntarily if a coordination device exists that leads to the right 
equilibrium. 17 If p < p ,  then at least the high-stakes plaintiffs are worsc off 
from mandatory  participation in the class action because of their under- 
compensat ion.  More interestingly, even the low-stakes plaintiffs can be 
worse off. This is true when p > 15. In this case, if opting out were ullo_wed, 
as Proposition 2 shows, a low-stakes plaintiff would command 0 - c ~  
through her ability to opt out and mimic a high-stakes plaintiff. When a class 
action is mandated,  however,  this strategic option is lost, and all types of 
plaintiffs become worse off. In this case, the def,.:ndant is the sole 
beneficiary of mandatory classing. If p < 15, low-stakes plaintiffs are better  
off t'rom mandatory participation of the high-stakes plaintiffs, but still at the 
expense of the high-stakes plaintiffs" under-compensat ion.  These results are 
summarized in the following proposition. 

Proposition 5. Mandatory classing has no e.t'fect on the welfare o f  parties i f  
p >~. It harms both types o f  plaintiffs but benefits the defo_ndant i f  15 <~ p <p. 
I f  p < min {15, p } ,  then mandatory classing harms the high-stakes plaintiffs but 
benefits the low-stakes plaintiffs (and the defendant,  provided that the scale 
economies associated with the class action are sufficiently sma,:'). 

Proof. See the appendix. 

t7 For such coordination devices, see Section 5 for further discussion. 
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5. Concluding remarks 

This  p a p e r  has  s tud i ed  the  equ i l i b r i um f o r m a t i o n  of  a class ac t ion.  Its 
f indings  conf i rm the  p r e v a l e n c e  of  two  ' m a r k e t  fa i lures ' :  (1) a po ten t i a l ly  
v iab le  class ac t ion  m a y  no t  ar ise ,  and  (2) the  equ i l i b r i um class size is 
ineff ic ient  (i .e.  m a n y  plaint iffs  op t  out ) .  In  pa r t i cu la r ,  the  possibi l i ty  of  a 
p re t r i a l  s e t t l e m e n t ,  c o u p l e d  wi th  the  p r e sence  o f  a s y m m e t r i c  i n f o r m a t i o n ,  
m a k e s  t h e  first type o f  m a r k e t  fa i lure  a dis t inct  possibi l i ty  w h e n  the  f rac t ion  
o f  h i g h - s t a k e s  plaint i f fs  is sufficiently high° E v e n  w h e n  a class ac t ion  is 
s u s t a i n e d  in e q u i l i b r i u m ,  the  a d v e r s e  se lec t ion  a n d  s ignal ing  effects  d iscour-  
age  m a n y  plaint i ffs  w h o  w o u l d  o the rwi se  benef i t  f r o m  jo in ing  the  class 
ac t ion  f r o m  jo in ing  it. 

A mul t ip l ic i ty  o f  equ i l ib r i a  is one  in t e re s t ing  f inding of  this  s tudy.  In  
p a r t i c u l a r ,  w h e n  the  g r a n d  class ac t ion  is s u p p o r t e d  as an  e q u i l i b r i u m ,  
a n o t h e r  e q u i l i b r i u m  in which  only  a f rac t ion  o f  plaint i ffs  jo in  the  class ac t ion  
can  ar ise .  A l t h o u g h  plaint i f fs  are  all b e t t e r  off  in the  f o r m e r  e q u i l i b r i u m ,  the  
l a t t e r  e q u i l i b r i u m  can  still ar ise  b e c a u s e  plaint iffs  m a y  fail to  c o o r d i n a t e  
t he i r  p a r t i c i p a t i o n  dec i s ion  w h e n  they  act  in a d e c e n t r a l i z e d  fash ion .  T h e  
poss ib i l i ty  of  such a c o o r d i n a t i o n  fa i lure  a n d  the  benef i t  f r o m  co r rec t ing  it 
e x p l a i n  the  p r o m i n e n t  ro le  t ha t  a t t o rneys  play in large  class suits.  U n l i k e  
ind iv idua l  sui ts ,  a t t o r n e y s  o f t e n  ini t ia te  class suits and  act ively solicit  the i r  
m e m b e r s .  T h e  c o n t i n g e n t  fee  sys tem,  o f t en  used  in class ac t ions ,  also 
m i n i m i z e s  the  f ixed cost  o f  lawsui ts  b o r n e  by plaint iffs  and  e n c o u r a g e s  the i r  
class  pa r t i c ipa t i on .  T o  s o m e  ex t en t ,  the  c o o r d i n a t i o n  is also a c h i e v e d  by 
j u d g e s  a n d  the  legal  ru les  t ha t  they  u p h o l d .  T h e  possibi l i ty  of  late o p t - o u t s  
o r  op t - in s  o f  pla int i f fs  can  d i s rup t  the  stabil i ty o f  class f o r m a t i o n .  In 
p rac t i ce ,  j u d g e s  set  d e a d l i n e s  for  o p t - o u t  and  opt - in  dec is ions ,  so the  
p r o b l e m  does  no t  ar ise .  F u r t h e r m o r e ,  the  fact  t ha t  class s e t t l e m e n t s  r e q u i r e  
t he  a p p r o v a l  o f  j u d g e s  can mi t iga te  lawyers" m i s r e p r e s e n t a t i o n  o f  minor i ty  
m e m b e r s "  in te res t s  in the  class s e t t l e m e n t ,  t h e r e b y  e n c o u r a g i n g  plaint i ffs  to  
p a r t i c i p a t e  in the  class ac t ion .  

T h e  n o r m a t i v e  impl i ca t ions  o f  such c o o r d i n a t i n g  devices  d e p e n d  on  
w h e t h e r  it is social ly des i r ab le  to  e n c o u r a g e  plaintiffs" pa r t i c ipa t ion  in the  
class ac t ion .  T o  the  ex t en t  t ha t  a class ac t ion  offers  a less cost ly way  to  
r e so lve  d i spu tes  t h a n  ind iv idua l  ac t ions ,  e n c o u r a g i n g  class pa r t i c ipa t ion  
a p p e a r s  social ly des i rab le .  A c o m p l e t e  wel fa re  analysis ,  h o w e v e r ,  r equ i r e s  a 
b r o a d e r  pe r spec t i ve  t ha t  inc ludes  the  d e f e n d a n t ' s  ex an te  incen t ives  for  care  
as we!! as the  ex pos t  costs  of  d i spu te  reso lu t ion .  E v e n  f r o m  t h h  b r o a d e r  
p e r s p e c t i v e ,  e n c o u r a g i n g  plaintiffs" vo lun t a ry  pa r t i c ipa t ion  in a class ac t ion  
s e e m s  des i r ab l e ,  s ince it inc reases  the  d e f e n d a n t ' s  l iability (recall  P ropos i -  
t i on  4) and  t h e r e f o r e  his incent ive  for  ca re ,  which  wou ld  o the rwise  be 
def ic ient .  



Y.-K. Che / Journal o f  Public Economics 62 (1996) 339-.7~61 357 

A similar conclusion does not apply to mandatory classing, however.  
While mandat ing class participation minimizes the costs of dispute res- 
olution (and thereby corrects the two market  failures), it is likely to create a 
weak incentive for the defendant 's  care. As was shown in Proposition 5, 
mandatory  classing deprives high-stakes plaintiffs of the opportunity to 
individually litigate the defendant,  and thus leads to smaller expected 
liability for the defendant than when class participation is not mandated.  
The overall merit of mandatory classing is therefore ambiguous,  depending 
upon the re!ative magnitudes of the reduced litigation costs and the reduced 
deterrence.  

Al though the primary focus of this paper  has been multi-plaintiff litiga- 
tion, its application does not seem limited to that particular setting. Casual 
observation suggests that stake-averaging is not unique in class suits. In any 
multi-agent negotiation situation, majority voting typically favors the agents 
with below-average stakes at the expense of agents with above-average 
stakes. For instance, in labor negotiations, the wage demands  of highly 
skilled workers  are often subordinated to the demands of unskilled workers,  
when the latter constitute a voting majority. Similarly, in a bankruptcy 
proceeding,  the interests of secured creditors are often sacrificed in favor of 
unsecured creditors (Coffee, 1987). Al though high-stakes agents can miti- 
gate this problem by forming their own bargaining coalition, the same 
problem still remains to the extent that members  of the subcoalition are not 
completely homogeneous.  

An  interesting extension of this paper  is to explicitly incorporate the 
agency problem that exists between class members  and the at torneys that 
represent  their interests. This paper  has abstracted the agency issues to 
focus on the damage averaging phenomenon.  In practice, agency problems 
can arise in large class action suits since clients are often dispersed and 
disorganized, and the regulatory system designed to control attorneys are 
inadequate  (Macey and Miller, 1991). How the presence of agency problems 
will affect class formation is an interesting question that warrants further 
s=udies. 
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A p p e n d i x  

P r o o f  o f  Proposition 1. O n l y  the  last equ i l i b r i um n e e d s  p roof ,  i t  is a 
(weak ly )  d o m i n a n t  s t r a t egy  for  a low-s takes  p la in t i f f  to  jo in  a class ac t ion .  If  
a f r ac t ion  ix" o f  h igh - s t akes  pla int i f f  is jo in  the  class ac t ion ,  the~.~ any  
p a r t i c u l a r  h igh - s t akes  p la in t i f f  is ind i f fe ren t  b e t w e e n  jo in ing  a n d  op t i ng  ou t ,  
a n d  t h e  s u g g e s t e d  m e m b e r s h i p  dec is ion ,  is e q u i l i b r i u m  b e h a v i o r .  T h e  
ex i s t ence  o f  such  an  e q u i l i b r i u m  is easy to  show.  T h e  r i g h t - h a n d  side o f  (2) 
is c o n t i n u o u s  a n d  inc reas ing  in t~ and  is sma l l e r  t h a n  the  l e f t -hand  side if 
c¢ = 0 a n d  g r e a t e r  t h a n  the  l e f t -hand  s ide if a = 1. T h u s ,  t h e r e  exists  an  tx 
t h a t  satisfies (2). [ ]  

P r o o f  o f  Proposition 2. Firs t ,  cons ide r  case (i). It is easy  to  see  t h a t  
(t~,/3) = (0, 0) is an  e q u i l i b r i u m ,  fo r  any  p (0 ,  0 ) ~ / ~  s u p p o r t s  t ha t  equi l ib -  
r i um.  W e  n o w  look  for  an  e q u i l i b r i u m  w h e r e  a pos i t ive  mass  o f  plaint i f fs  
j o in  t h e  class ac t ion .  C lea r ly ,  t h e r e  is no  e q u i l i b r i u m  w h e r e  only  low-s t akes  
pla int i f fs  jo in  the  class ac t ion .  T h u s ,  h igh-s t akes  plaint i f fs  m u s t  a lso  jo in  the  
class ac t ion .  I f  t h e y  all j o in  the  class ac t ion ,  t h e n  low types  m u s t  all j o in  the  
class  ac t ion ,  which  can  be  sus t a ined  if and  only  if p ~>ff. Th i s  p r o v e s  the  
ex i s t ence  o f  t he  g r a n d  class ac t ion  equ i l i b r ium.  We n o w  look  for  an  
e q u i l i b r i u m  w h e r e  on ly  a f rac t ion  o f  h igh - s t akes  plaint i ffs  jo in  the  c~ass 
a c t i o n ,  wh ich  impl ies  t h a t  t hey  a r e  ind i f fe ren t  to  the i r  m e m b e r s h i p  dec is ion .  
T h a t  is, ~r¢(t~,/3) = ~'H(t~, /3) = 0  -- C t , wh ich  r equ i r e s  tha t  the  p r o p o r t i o n  o f  
h igh  types  be  suff iciently large  in the  class ac t ion .  E q .  (5) desc r ibes  this  
cond i t i on .  N o w ,  E q .  (4) m u s t  also be  satisfied.  O t h e r w i s e ,  ~ ( ~ , / 3 )  < / ~ ,  
w h i c h  impl ies  t h a t  T = 0 .  B u t  t h e n  /3 = 0 ,  which  con t r ad i c t s  ~ ( a , / 3 ) < # .  
T h u s ,  8 ( a ,  fl)>t ~ ,  which ,  a long  wi th  /3 > 0, impl ies  3' = 1. T h e  c o n v e r s e  is 
o b v i o u s .  I f  b o t h  (4) a n d  (5) a re  sat isf ied a n d  T = 1, t h e n  ~rc(t~, f l ) =  
~'H(t~, /3) = ~rL(a, /3) ,  wh ich  just if ies  t he  m e m b e r s h i p  dec i s ionso f  b o t h  types .  
F ina l ly ,  t h e r e  exists  a pa i r  ( a , / 3 )  > >  0 t h a t  satisfies b o t h  (4) a n d  (5). F o r  any  
a ~ (0, 1], t h e r e  ex i s t s /3  < t~ t ha t  satisfies (5). If  t~ is sufficiently smal l ,  (4) is 
a lso  sat isf ied,  s ince p > /~ .  

N e x t ,  we  c o n s i d e r  case  (ii). C lea r ly ,  (0,0) c a n n o t  be  an  e q u i l i b r i u m  s ince,  
w i th  a smal l  mass  o f  pa r t i c ipan t s ,  e ach  low-s takes  p la in t i f f  str ict ly p re fe r s  to  
jo in  a class ac t ion .  N e x t ,  t~ = 0, o r  else b o t h  (4) a n d  (5) m u s t  be  sat isf ied,  
w h i c h ,  h o w e v e r ,  is n o t  poss ib le  if p < /~ .  G i v e n  t h a t  tx = 0, /3 c a n n o t  be  o n e ,  
o t h e r w i s e  7rL(0, 1) =0 -- C10_ -- C(1 - - p )  = 7rc(0, 1), which  impl ies  t ha t  no  low- 
s t a k e s  p la in t i f f  p r e f e r s  to  jo in  a class ac t ion .  T h u s ,  , r c (0 , / 3 )  = 7rL(0, /3), 
w h i c h  is e q u i v a l e n t  to  (6). T h e  fact  t ha t  T ~E (0, 1) impl ies  tha t  ~ ( 0 , / 3 )  = /~ ,  
w h i c h  is e q u i v a l e n t  to  (7). T h e  conve r se  is a lso t rue .  

W e  n o w  cons ide r  case  (iii). Fo l lowing  the  a b o v e  a r g u m e n t ,  we can  show 
t h a t  tx c a n n o t  be  str ict ly posi t ive .  H o w e v e r ,  g iven tha t  cz = 0, /3 c a n n o t  be 
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strictly positive ei ther ,  since otherwise (6) and (7) hold,  which, however .  
implies t h a t / 3  = 0. Thus ,  a = fl = 0 in equi l ibr ium.  []  

Proof of Proposition 3. The case where  p </5  is obvious when Eq.  (8) is 
rewri t ten  as / 3 * =  l - [p th / (1-p)AO].  The case where  p > / ~  can be ex- 
amined  using Fig. 2. I shall only examine  the effect of  an increase in p since 
all o the r  cases are similar.  When  p increases,  AB rotates  upward  a round  the 
nor theas t  corner .  To  see this, we rewrite condi t ion (5) (with equal i ty)  as 

( 1 -  a~*)= ( 1 - / 3 " ) ~ - ~  o__) [__~]  

o 

For  each fixed f l ' ,  an increase in p increases a ". 
I now show tha t  CD ( the curve corresponding  to Eq.  (6)) rota tes  to  the  

r ight  when  p increases. Suppose tha t  p increases f rom p to p ' .  Let  (a, /3)  and  
( a ' , / 3 ' )  denote  the equi l ibr ium rates that  satisfy Eq.  (5) for  p and  p ' ,  
respectively.  Then ,  it suffices to show that  whenever  a '  = a ,  f l '  > /3 .  We first 
show tha t  this is t rue for  a sufficiently small a > 0 .  F r o m  Eq.  (5), 
/ 3 ' ~  [/3,/3], where  /3 is the value o f / 3  that  keeps c ( - )  constant  a f ter  an 
increase in p ,  o r / 3 ' =  f l -  ( a - / 3 ) ( p ' - p ) / ( 1 - p ' ) .  It then  follows f rom (5) 
t h a t / 3 / a  goes to O, as a goes to 0. There fo re ,  for a sufficiently small  a > O; 
/3 < O. Since for  any a E (0, 1] there  exists a / 3 ' (  E (/3, a ) )  that  satisfies (5), 
for  a sufficiently small  a ,  / 3 ' >  ft. Next ,  we show that  / 3 ' > / 3  for  any a.  
Suppose  not.  Then ,  since (5) is cont inuous ,  the two curves associated with p 
and  p" must  cross at least once.  Bat ,  this cannot  happen  because for  any t~, 
f l '  ~ /3 .  This  proves  that ,  for  any a ,  ~ ' > / 3 .  

The  combined  effect is that  the intersect ion of  the two curves moves  in 
the  nor theas ter ly  direct ion (i.e. bo th  a "  and /3"  increase) when p increases. 
The  claim follows f rom this fact, since 

d{a*p+~*(1-p)}dp = t ~ * - ' B * +  d P ~ p  * + ( I - p  > 0 ,  

where  the positivity of  the  first t e rm follows since ~ > p  >/~.  []  

Proof of  Proposition 4. We first consider  (i). Tha t  bo th  types of  plaintiffs are 
strictly be t te r  off  in a class action is obviou~ b y t h e  defini t ion of  ~. It t hen  
follows that  the  de fendan t  pays more  than 0 - c  I per  member .  This ,  
combined  with the fact that  wi thout  a class a ~ i o n  the de fendan t  would  not  
pay  more  than  0 - c~, proves that  the defendant  is worse c, ff as a class act ion 
becomes  available.  

Next ,  we consider  case (ii). Tha t  high-stakes plaintiffs are indifferent  to 
the i r  m e m b e r s h i p  decision implies that  the de fendan t  is paying precisely 
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_0 -- c~ t o  e a c h  m e m b e r  o f  the  class ac t ion  and  to  each  o p t - o u t  plaint iff .  Since 
0 - c~ is exac t ly  the  a m o u n t  tha t  the  d e f e n d a n t  w o u l d  pay  to each  p la in t i f f  if 
a class ac t ion  w e r e  unava i l ab l e ,  the  wel fa re  o f  the  pa r t i e s  is no t  c h a n g e d .  

F ina l ly ,  we  c o n s i d e r  case  (iii). E a c h  h igh- s t akes  pla int i f f  e a r n s  0 -  c t 
r e g a r d l e s s  o f  the  avai labi l i ty  o f  a class ac t ion .  Le t  us c o n s i d e r  the  wel fa re  o f  
l o w - s t a k e s  plaint iffs .  W i t h o u t  a class ac t ion ,  (1) impl ies  tha t  the  d e f e n d a n t  
will o f f e r  _0 - c i ,  a n d  each  low-s takes  p la in t i f f  will accep t  this. N o w  s u p p o s e  
t h a t  a class ac t ion  is ava i lab le .  T h a t  the  d e f e n d a n t  r a n d o m i z e s  b e t w e e n  the  
t w o  of fe rs  to  an  o p t - o u t  p la in t i f f  impl ies  t ha t  each  low-s t akes  p la in t i f f  is 
s~rictly b e t t e r  of f  r ega rd l e s s  o f  h e r  jo in ing  a class ac t ion .  T o  see  t h a t  t he  
d e f e n d a n t  is w o r s e  off,  n o t e  t ha t  wi th  the  avai labi l i ty  o f  a class ac t ion ,  t he  
d e f e n d a n t ' s  e x p e c t e d  loss is equa l  to  

,~'¢*(I - p)L.q - c([3"(1 - p ) ) ]  + "y*[(1 - [3")(1 - p )  + p l ( f i  - c t )  

+ (1 - - " ) , * ) { ( 1  --  [ 3" ) (1  - - p ) ( _ O -  c , )  + p( -0  + d ~ ) }  

= [3"(1 -p)[_O -- c([3"(1 - p ) ) ]  + (1 - [3")(1 -p)(_O - c~) + p(-O + d~) 

> ( t  --p)(_O - c~) + p(O + d~), 

w h e r e  ([3",-r*) is de f ined  in P r o p o s i t i o n  2(ii). T h e  first equa l i ty  fo l lows f r o m  
t h e  d e f e n d a n t ' s  i nd i f f e rence  b e t w e e n  the  high a n d  low offers ,  a n d  the  
s e c o n d  inequa l i t y  fo l lows f r o m  A s s u m p t i o n  1. T h e  p r o o f  is c o m p l e t e  by 
n o t i n g  t h a t  t he  last l ine is t he  d e f e n d a n t ' s e x p e c t c d  loss w h e n  a class ac t ion  is 
n o t  ava i lab le .  [ ]  

Proof o f  Proposition 5. O n l y  the  s t a t e m e n t  ins ide  the  p a r e n t h e s i s  n e e d s  
p r o o f .  U n d e r  the  v o l u n t a r y  classing r e g i m e ,  t h e  d e f e n d a n t ' s  e x p e c t e d  loss is 
aga in  e q u a l  to  

[ 3 " ( 1  - -  p)[_O --  c ( [ 3 " ( 1  --  p ) ) ]  + ",/*[(1 --  [ 3 * ) (  1 - -  p )  + p](O - c ~ )  

+ (1- -T*){ (1- -  [3*)(l --p)(O_ --ct)  + p(O + d r ) }  

= [ ( 1  - -  [ 3 *  + [ 3 " ~ * ) ( 1  - -  p )  + p ] O  + ( 1 - -  p ) [ 3 " ( 1  - -  ~ * ) 0 _  - -  c t  , ( A I )  

w h e r e  ([3",~, ' )  is de f ined  in P r o p o s i t i o n  2 0 0 .  U n d e r  the  m a n d a t o r y  classing 
r e g i m e ,  t he  d e f e n d a n t ' s  e x p e c t e d  loss is equa l  to  

pO + (1 - p ) O - c 0 ) .  ( A 2 )  

( A 1 )  is g r e a t e r  t h a n  (A2)  if the  scale e c o n o m i e s  a s soc ia t ed  wi th  the  class 
ac t ion  (c I - - c ( 1 ) )  a re  sufficiently small .  []  
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