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Abstract

Status involves group members evaluating themselves relative to fellow group

members according to some shared standard of value. Status has been described

in economics, sociology and evolutionary anthropology. Based on this work, we

treat status and the associated recognition by others as an intrinsic preference of all

group members. There is disagreement about whether status competition enhances

group performance by pushing group members to work harder, or whether it retards

performance by causing unproductive behavior.

We build a dynamic simulation model of a work group, where members are paid

a bonus based on groupperformance. In addition to compensation, group members

value a high status relative to their peers. Status is in°uenced both by contribution

to group output and by non-productive, social activities of status enhancement.

Group members allocate their total time between working and non-productive status

enhancement, trying to maximize the combined utility from compensation and status

rank.

We show that status competition can serve to push group members to work hard

and perform, provided that it is mainly based on merit. However, if status is also

based on political maneuvering, status competition can lead to low group perfor-

mance, especially in larger groups. Moreover, group performance may °uctuate and

be unstable over time if the result of e®ort is noisy or if the group does not allow the

sharing of ranks. The susceptibility to °uctuation depends on how status is awarded

and updated over time. Thus, although a ¯rm may not be able to avoid status com-

petition, it may succeed in in°uencing its e®ects indirectly. We demonstrate these

results analytically and via simulation.

Keywords: Status, equilibrium, simulation, team production, collaboration in

groups.
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1 I ntr oduction

M en do not work to maximize their economic bene¯ts, any more than they

try to maximize their physical comfort. W hat does a billionaire need a second

billion for? To be of higher rank than a fellow billionaire who only has a single

billion (J erome B arkow, 1975 and 1989).

Th e t h e o r y o f t h e ¯ r m is in t h e p r o c e s s o f a t r a n s fo r m a t io n . Fir s t , it is in c r e a s in g ly

r e c o g n iz e d in e c o n o m ic m o d e lin g t h a t ¯ r m s c o n s is t o f s e p a r a t e in d ivid u a ls wit h t h e ir o wn

m in d s a n d in t e r e s t s ( \ a g e n t s " , s e e , e .g ., D e Ca n io a n d W a t kin s 1 9 9 8 ) . S e c o n d , t h e u t ilit y-

m a xim iz in g fr a m e wo r k a n a lyz in g t h e b e h a vio r o f s u c h a g e n t s is b e in g e xt e n d e d fr o m t h e

m a xim iz a t io n o f c o n s u m p t io n a n d we a lt h ( B e c ke r 1 9 7 6 , 2 8 4 ) t o t h e in c lu s io n o f m o r e

g e n e r a l s o c ia l b e h a vio r , s u c h a s a lt r u is m ( e .g , Fr a n k 1 9 8 8 , S im o n 1 9 9 0 , B e s t e r a n d GÄu t h

1 9 9 8 ) , a n d t h e qu e s t fo r s t a t u s ( Fr a n k 1 9 8 4 , 1 9 8 5 ) .

W o r k in e vo lu t io n a r y a n t h r o p o lo g y h a s c o n vin c in g ly a r g u e d t h a t t h e s t r ivin g fo r s t a t u s

h a s a r is e n o ve r t h e ¯ ve m illio n ye a r h is t o r y o f t h e h u m a n r a c e , in o r d e r t o fa c ilit a t e

t h e c o o r d in a t io n o f s im u lt a n e o u s c o m p e t it io n ( fo r m a t e s a n d r e s o u r c e s ) a n d c o o p e r a t io n

( a g a in s t e xt e r n a l t h r e a t s ) in g r o u p s ( e .g ., B a r ko w 1 9 8 9 , Ch a p a is 1 9 9 1 , d e W a a l 1 9 9 6 ) .

D e s ir e fo r s t a t u s o p e r a t e s t h r o u g h e m o t io n s ( o r \ in b o r n t a s t e s " , s e e Fr a n k 1 9 8 8 , 6 ) a n d

h a s b e e n la r g e ly a d a p t ive in h u m a n h is t o r y ( e .g ., Fr a n k 1 9 8 7 , 1 9 8 8 , S t e ve n s a n d P r ic e

1 9 9 6 ) . H o we ve r , wh ile s t a t u s b e h a vio r is s t ill wit h u s , it is n o t c le a r wh e t h e r it c o n t in u e s

t o b e a d a p t ive in t o d a y's o r g a n iz a t io n s .

In t h is a r t ic le , we fo c u s o n t h e p r o b le m o f t e a m p r o d u c t io n in wo r k g r o u p s . W e b u ild a

d yn a m ic m o d e l o f s e lf-in t e r e s t e d a g e n t s in t h e g r o u p , wh o c o m p e t e fo r s t a t u s wh ile s im u l-

t a n e o u s ly c o o p e r a t in g t o p r o d u c e a t e a m o u t p u t . In t h e c o n t e xt o f t h is m o d e l, we e xa m in e

u n d e r wh ic h c ir c u m s t a n c e s s t a t u s c o m p e t it io n e n h a n c e s p e r fo r m a n c e ( is a d a p t ive ) , a n d

u n d e r wh ic h c ir c u m s t a n c e s it r e d u c e s p e r fo r m a n c e .
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2 Status and the Social Dilemma of T eam P r oduction

W o r ke r p e r fo r m a n c e in t e a m s , wh e r e o u t p u t is p r o d u c e d c o lla b o r a t ive ly a n d n o m e m b e r 's

c o n t r ib u t io n is s e p a r a b le a n d r e c o g n iz a b le ( e xc e p t t h r o u g h c o s t ly m o n it o r in g ) , p o s e s a

we ll-kn o wn s o c ia l d ile m m a : if t h e e ®o r t o f c o n t r ib u t in g p r o d u c t ive ly t o t h e t e a m is c o s t ly

t o t h e wo r ke r , s / h e h a s t o c h o o s e b e t we e n wo r kin g h a r d , t o t h e fu lle s t o f h is / h e r a b ilit y,

a n d \ s h ir kin g " , o r c r u is in g a t t h e m in im u m e ®o r t le ve l t h a t d o e s n o t e xp o s e t h e s h ir ke r .

If t h e b e n e ¯ t s o f t h e wo r ke r 's e ®o r t a r e s h a r e d a m o n g t h e wh o le g r o u p ( wh ic h is t yp ic a l

in t e a m s , fo r e xa m p le , in t h e fo r m o f t e a m b o n u s e s ) , t h e y m a y b e c o m e s o d ilu t e d t h a t

t h e y a r e o u t we ig h e d b y t h e wo r ke r 's e ®o r t c o s t , s o s / h e r a t io n a lly d e c id e s t o s h ir k. If,

h o we ve r , e ve r y t e a m m e m b e r s h ir ks , e ve r yo n e is wo r s e o ® ( e .g ., Ma r s c h a k a n d R a d n e r

1 9 7 2 , S c h e llin g 1 9 7 8 , 1 2 4 - 1 3 3 , Gla n c e a n d H u b e r m a n 1 9 9 4 ) .

A n u m b e r o f s o lu t io n s t o t h is d ile m m a h a ve b e e n o ®e r e d . W o r k in s o c ia l p s yc h o lo g y a n d

s o c io lo g y h a s p r o p o s e d t h a t va r io u s s o c ia l m e c h a n is m s s u c h a s g r o u p n o r m s , p e e r p r e s s u r e ,

a n d s h a r e d va lu e s c a n o ve r c o m e t h e s o c ia l d ile m m a ( e .g ., P fe ®e r 1 9 9 4 ) . In e c o n o m ic s , it h a s

b e e n p r o p o s e d t o m a ke c o m p e n s a t io n d e p e n d e n t o n a tournament: n o t t h e c o n t r ib u t io n

it s e lf o f a wo r ke r , b u t o n ly a r a n kin g o f c o n t r ib u t io n s n e e d s t o b e m o n it o r e d , a n e a s ie r

t o p e r fo r m o r d in a l m e a s u r e m e n t . Th is c o m p e n s a t io n c a n b e c o n s t r u c t e d in s u c h a wa y

a s t o g ive wo r ke r s t h e r ig h t \ in c e n t ive s " t o c o n t r ib u t e ( L a z e a r a n d R o s e n 1 9 8 1 ) . Th e s e

a u t h o r s p r o p o s e t h a t p r o m o t io n o f o n e p e r s o n fr o m a g r o u p o f c o m p e t in g p e e r s t o a h ig h e r

p o s it io n wit h a d is p r o p o r t io n a lly h ig h e r s a la r y, s u c h a s t h a t o f a vic e p r e s id e n t , r e p r e s e n t s

a n e xa m p le o f s u c h a t o u r n a m e n t s c h e m e . H u b e r m a n a n d L o c h ( 1 9 9 6 ) p r o p o s e a n o t h e r

p o s s ib le s o lu t io n t o t h e s o c ia l d ile m m a . It c o n s id e r s s o p h is t ic a t e d c o lla b o r a t io n a m o n g t h e

wo r ke r s , wh e r e t h e p r o b le m -s o lvin g o f o n e in d ivid u a l c a n b e le ve r a g e d fo r o t h e r s t h r o u g h

t h e s h a r in g o f in fo r m a t io n . If t h e p e r fo r m a n c e in c r e a s e o f t h e t e a m fr o m a d d it io n a l e ®o r t

is s u ± c ie n t ly s t e e p , t h e s o c ia l d ile m m a d is a p p e a r s .
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In t h is a r t ic le , we p r o p o s e t h a t a n a lt e r n a t ive e xp la n a t io n o f h o w s o c ia l d ile m m a s in

t e a m s c a n b e o ve r c o m e is o ®e r e d b y status. In s o c io lo g y, status structures a r e d e ¯ n e d

a s \ r a n k-o r d e r e d r e la t io n s h ip s a m o n g a c t o r s . Th e y d e s c r ib e t h e in t e r a c t io n a l in e qu a lit ie s

fo r m e d fr o m a c t o r s ' im p lic it va lu a t io n s o f t h e m s e lve s a n d o n e a n o t h e r a c c o r d in g t o s o m e

s h a r e d s t a n d a r d o f va lu e " ( R id g e wa y a n d W a lke r 1 9 9 5 , 2 8 1 ) . A lo n g -s t a n d in g t r a d it io n o f

t h e s t u d y o f s t a t u s in s o c io lo g y h a s e xa m in e d t h e s e e m in g ly p e r va s ive e xis t e n c e o f s t a t u s

h ie r a r c h ie s in g r o u p s it u a t io n s . In d e e d , a t le a s t fo u r t h e o r ie s e xa m in e t h e e m e r g e n c e o f

s t a t u s wit h in g r o u p s - fu n c t io n a lis m ( c f. B a le s , 1 9 5 3 ) , e xc h a n g e t h e o r y ( c f. B la u , 1 9 6 4 ) ,

s ym b o lic in t e r a c t io n is m ( c f. S t r yke r a n d S t a t h a m , 1 9 8 5 ) , a n d d o m in a n c e -c o n ° ic t t h e o r ie s

( R id g e wa y a n d W a lke r , 1 9 9 5 ) . Th e s e t h e o r ie s d i®e r in t h e e xt e n t t h a t s t a t u s h ie r a r c h ie s

a r e vie we d a s c o o p e r a t ive , g o a l-o r ie n t e d b e h a vio u r s , o r a s c o n ° ic t u a l b e h a vio r s . Ce r t a in ly,

it is wid e ly a g r e e d t h a t t h e r e s o lu t io n o f s t a t u s c o n t e s t s s e r ve a n im p o r t a n t fu n c t io n fo r

g r o u p s : it a llo ws t h e m t o o r g a n iz e a n d p r o c e e d in p u r s u it o f t h e ir jo in t g o a l. In d ivid u a l

s t a t u s s e e kin g b e h a vio r is t h e o r iz e d t o in c r e a s e in d ivid u a l r e wa r d s wh ile a t t h e s a m e t im e

s t a b le s t a t u s h ie r a r c h ie s a llo w g r o u p s t o o r g a n iz e e ± c ie n t ly in p u r s u it o f t h e ir jo in t g o a ls .

H o we ve r , in d ivid u a l s t a t u s -s e e kin g b e h a vio r im p o s e s a c o s t in t e r m s o f g r o u p e ®e c t ive n e s s

{ in a n d o f it s e lf, s t a t u s s e e kin g is u n p r o d u c t ive . Fo r e xa m p le , r e c e n t ly b u s in e s s lit e r a t u r e

h a s b e g u n t o d is c u s s t h e n e g a t ive a s p e c t s o f s t a t u s c o n ° ic t ( e .g ., Ma n a g e r Ma g a z in 1 9 9 8 ,

N ic h o ls o n 1 9 9 8 , Th e E c o n o m is t 1 9 9 8 ) .

Ou r m o d e l is c o n s is t e n t wit h t h o s e c o n ° ic t -d o m in a n c e t h e o r ie s t h a t e xa m in e t h e t r a d e -

o ®s b e t we e n p u r s u it o f s e lf-in t e r e s t a n d c o n t r ib u t io n t o a g r o u p g o a l ( c f. R id g e wa y a n d

D ie ke m a , 1 9 8 9 ) . W e vie w t h e d e s ir e fo r s t a t u s a s r o o t in g in emotional tastes. In t h e wo r d s

o f R o b e r t Fr a n k, \ fe e lin g s a n d e m o t io n s , a p p a r e n t ly, a r e t h e p r o xim a t e c a u s e s o f m o s t

b e h a vio r s . ( ...) R a t io n a l c a lc u la t io n s a r e a n input in t o t h e [in t e r n a l] r e wa r d m e c h a n is m "

( Fr a n k 1 9 8 8 , 5 3 ) . Th is vie w is b a s e d o n wo r k in e vo lu t io n a r y a n t h r o p o lo g y.

E vo lu t io n a r y a n t h r o p o lo g is t s h a ve lo n g r e c o g n iz e d s t a t u s c o m p e t it io n a s a n a n c ie n t d r ive r
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in o u r s p e c ie s ( e .g ., B a r ko w 1 9 7 5 , d e W a a l 1 9 8 9 , Ch a p a is 1 9 9 1 , S t e ve n s a n d P r ic e 1 9 9 6 ) .

S t a t u s b e h a vio r h a s it s r o o t s in a g e n e r a l p r im a t e t e n d e n c y t o wa r d s o c ia l h ie r a r c h y, wh e r e

e vo lu t io n fa vo r s c o m p e t it io n a m o n g g r o u p m e m b e r s ( fo r fo o d , m a t e s , n e s t in g s it e s ) t o b e

p e r fo r m e d e ± c ie n t ly wit h a s lit t le in ju r y o r r is k o f in ju r y a s p o s s ib le . D e t e r m in in g wh ic h

o f t wo c o m p e t in g in d ivid u a ls wo u ld like ly win t h e e n c o u n t e r , wit h o u t a c t u a l ¯ g h t in g ,

le a d s t o a s t a t u s h ie r a r c h y in p r im a t e g r o u p s . Th is in vo lve s t h e c a p a b ilit y o f a s s e s s in g

t h e s t r e n g t h o f t h e o p p o n e n t , fo r e xa m p le , t h r o u g h r it u a l d is p la ys a n d t h r e a t s . H o we ve r ,

h u m a n p r e s t ig e is m o r e c o m p le x t h a n a n im a l s t a t u s , wh ic h is b a s e d o n p u r e a g o n is m

( s t r e n g t h ) . H u m a n p r e s t ig e a n d s t a t u s is symbolic, a n d it c a n r e s t o n a la r g e n u m b e r o f

c r it e r ia t h a t a r e , t o s o m e e xt e n t , c h o o s a b le b y t h e g r o u p ( B a r ko w 1 9 8 9 , Ch a p t e r 8 ) . In

o t h e r wo r d s , t h e striving fo r s t a t u s is \ b u ilt in t o u s ," b u t we c a n s h a p e t h e m a n n e r in

wh ic h s t a t u s is r e wa r d e d . Th e p o s s ib ilit y o f s h a p in g s t a t u s b e h a vio r is e m p h a s iz e d b y

s o c io lo g y lit e r a t u r e a n d a n im p o r t a n t a s p e c t e xa m in e d in o u r m o d e l.

Th is wo r k h a s e n a b le d u s t o u n d e r s t a n d wh a t s t a t u s lo o ks like ( e .g ., s o c io lo g y h a s d e s c r ib e d

h o w s t a t u s s t r u c t u r e s b e c o m e le g it im a t e in g r o u p s a n d h o w t h e y s t a b iliz e ) a n d wh a t it s

s o u r c e s a r e ( t h e e vo lu t io n a r y e xp la n a t io n fr o m a n t h r o p o lo g y) . H o we ve r , it h a s n o t b e e n

s e t t le d h o w s t a t u s s t r u c t u r e s in ° u e n c e g r o u p p e r fo r m a n c e . In o t h e r wo r d s , we u n d e r s t a n d

wh y t h e p r e fe r e n c e fo r s t a t u s h a s b e e n a d a p t ive fo r h u n t e r a n d g a t h e r e r g r o u p s o f o u r

a n c e s t o r s , b u t it is n o t c le a r wh e t h e r it is s t ill a d a p t ive ( i.e ., p e r fo r m a n c e e n h a n c in g ) in

t o d a y's o r g a n iz a t io n s , wh ic h e m e r g e d o ve r a t im e fr a m e t o o s h o r t fo r e vo lu t io n t o fo llo w.

A s m a ll lit e r a t u r e in e c o n o m ic s h a s b e g u n t o a d r e s s t h is is s u e , n o t a b ly Fr a n k's ( 1 9 8 4 ,

1 9 8 5 ) s t a t u s t h e o r y. S u p p o s e t h a t wo r ke r s c a r e n o t o n ly a b o u t t h e ir a b s o lu t e wa g e s , b u t

a ls o a b o u t h o w t h e ir wa g e s c o m p a r e wit h t h o s e e a r n e d b y t h e ir c o -wo r ke r s . In o t h e r

wo r d s , r e la t ive wa g e s e qu a ls s t a t u s wit h in t h e lo c a l g r o u p . If t h e va lu e o f s t a t u s is t a ke n

in t o a c c o u n t , t h e r e la t ive p o s it io n in a c o m p a n y c o m e s ( p a r t ia lly) u n d e r t h e c o n t r o l o f

t h e in d ivid u a l. Th is c a n le a d t o wh a t Fr a n k c a lls t h e positional treadmill. If, wit h in

4



a g ive n wa g e s c h e m e , t wo wo r ke r s ( o f s im ila r p r o d u c t ivit y a n d t h u s r a n k) c a n in ° u e n c e

t h e ir p r o d u c t ivit y wit h s o m e a d d it io n a l e ®o r t , t h e fa c t t h a t s t a t u s d e p e n d s o n t h e r e la t ive

p r o d u c t ivit y in t r o d u c e s a p r is o n e r 's d ile m m a : a lt h o u g h b o t h m a y in t r in s ic a lly p r e fe r t o

wo r k o n ly a c e r t a in a m o u n t , t h e b e n e ¯ t o f g a in in g t h e h ig h e r r a n k o ve r t h e o t h e r m a y

c a u s e b o t h t o wo r k m o r e t h a n t h e y r e a lly d e s ir e .

Fr a n k's p o s it io n a l t r e a d m ill c a n b e u s e d t o o ®e r a s o lu t io n t o t h e s o c ia l d ile m m a o f t e a m

p r o d u c t io n : if wo r ke r s c a r e a b o u t wh a t t h e ir o u t p u t is , r e la t ive t o t h a t o f t h e ir p e e r s

( b e c a u s e o f t h e s kill p r e s t ig e t h is c o n fe r s ) , t h e s a m e e ®e c t r e s u lt s a s if t h e y we r e p a id

a c c o r d in g t o L a z e a r a n d R o s e n 's ( 1 9 8 1 ) t o u r n a m e n t c o m p e n s a t io n s c h e m e . S u p p o s e t h e

s a la r ie d wo r ke r s H a t ¯ e ld a n d Mc Co y h a ve p r e fe r e n c e s o ve r e ®o r t a n d r a n k a s d e s c r ib e d

in Fig u r e 1 ( t h is e xa m p le is a d a p t e d fr o m Fr a n k 1 9 8 5 , 1 3 4 ) : t h is in t e r a c t io n r e p r e s e n t s a

p r is o n e r 's d ile m m a , a n d e ve n wit h o u t a n y p e r fo r m a n c e -r e la t e d p a y, b o t h wo r ke r s e n d u p

in a N a s h e qu ilib r iu m ( s h a d e d in t h e Fig u r e ) wh e r e b o t h wo r k h a r d , a lt h o u g h b o t h wo u ld

b e b e t t e r o ® wo r kin g le s s . W h e n o n e o f t h e m wo r ks h a r d , h e g e t s t h e h ig h e r r a n k, wh ic h

is wo r t h m o r e t h a n t h e e xt r a e ®o r t s p e n t . H o we ve r , wh e n b o t h wo r k h a r d , n e it h e r g e t s

t h e p r e fe r r e d r a n k, b u t b o t h p a y t h e c o s t o f e ®o r t . Fr a n k's in s ig h t fu l a n a lys is , t h u s , o ®e r s

a p o s s ib le e xp la n a t io n a s t o wh y e s p e c ia lly p r o fe s s io n a l e m p lo ye e s wo r k s o m u c h in s o m e

o r g a n iz a t io n s wit h o u t a n y d is c e r n ib le c o m p e n s a t io n in c e n t ive t o d o s o . If t h e o r g a n iz a t io n

a s s ig n s s t a t u s r a n kin g s b a s e d o n e ®o r t o r c o n t r ib u t io n , t h is m a y b e a s u ± c ie n t r e a s o n fo r

e m p lo ye e s t o wo r k h a r d , p r o vid in g a n a lt e r n a t ive e xp la n a t io n t o c u lt u r e o r va lu e s .

Fr a n k's ( 1 9 8 5 ) a n a lys is h a s , h o we ve r , t wo s h o r t c o m in g s : ¯ r s t , s t a t u s is e qu a t e d wit h

wa g e s . S e c o n d , h is m o d e l is s t a t ic ( a n e qu ilib r iu m m o d e l) . S t a t u s is , h o we ve r , n o t e qu a l t o

r e la t ive p a y ( a lt h o u g h p a y is o n e c o m p o n e n t o f it , c o r r e s p o n d in g t o t h e \ s kill" c o m p o n e n t

o f s t a t u s c o m p e t it io n m e n t io n e d a b o ve ) . Fo r e xa m p le , S t e ve n s a n d P r ic e ( 1 9 9 6 ) g e n e r a liz e

t h e m e a s u r e o f r a n k in p r im a t e s t o t h e \ r e s o u r c e h o ld in g p o we r ," a n d it s e qu iva le n t in

h u m a n s s e lf e s t e e m . B a r ko w ( 1 9 9 2 ) a d d s a c h ie ve m e n t , o r p r e s t ig e . S t a t u s in t h is s e n s e
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Fig u r e 1 : E ®o r t -S t a t u s Tr a d e o ® in a P r is o n e r 's D ile m m a

c a n b e in ° u e n c e d b y a n u m b e r o f d i®e r e n t c h a r a c t e r is t ic s , s u c h a s t a le n t , g o o d lo o ks , a

n e t wo r k o f fr ie n d s , fa vo r s t h a t o n e h a s d o n e o t h e r s a n d wh ic h a r e n o w \ d e b t s " t h a t o n e

c a n c a ll in , kn o wle d g e a b o u t o t h e r s , a n d s o o n . B u ild in g s t a t u s a lo n g s u c h d im e n s io n s will

r e qu ir e a c t ivit ie s t h a t m a y h a ve n o t h in g t o d o wit h p r o d u c t ivit y o n t h e jo b , a n d wh ic h ,

o n t h e c o n t r a r y, m a y e ve n d e t r a c t fr o m p r o d u c t ivit y.

S e c o n d , s t a t u s is n o t s t a t ic , it c h a n g e s d yn a m ic a lly o ve r t im e ( d a y b y d a y) . Th e s m a ll

g r o u p s o f e a r ly h u m a n s , fr o m wh o m we b e lie ve t o h a ve in h e r it e d t h e s t r ivin g fo r s t a t u s

( To o b y a n d Co s m id e s 1 9 9 2 , d e W a a l 1 9 9 6 ) live d in t h e t e n s io n b e t we e n t h e n e e d fo r g r o u p

c o h e s ive n e s s ( t o b e c a p a b le o f r e s p o n d in g t o o u t s id e t h r e a t s fr o m o t h e r g r o u p s a n d fr o m

p r e d a t o r s ) a n d c o m p e t it io n a m o n g in d ivid u a ls fo r r e s o u r c e s a n d m a t e s . A c o m p lic a t e d

p a t t e r n o f s t a t u s d o m in a n c e b e h a vio r s a n d s u b o r d in a t e b e h a vio r s r e s u lt e d , n e ve r a t t a in in g

e qu ilib r iu m . It s u ± c e d t o e s t a b lis h c e r t a in b o u n d s o f b e h a vio r , b e yo n d wh ic h t h e g r o u p 's

s u r viva l wo u ld b e t h r e a t e n e d .

Th e p r e s e n t a r t ic le e xt e n d s Fr a n k's m o d e l t o a d yn a m ic t h e o r y o f s t a t u s , t r e a t in g s e p -
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a r a t e ly t h e u t ilit y o f m o n e y a n d t h a t o f s t a t u s , wh ic h is in ° u e n c e d b o t h b y t h e e ®e c t

o f p e r fo r m a n c e ( p r e s t ig e fr o m s kills ) a n d b y \ p o lit ic a l m e a n s " o f e n h a n c in g s t a t u s . W e

e xp lo r e t h e d yn a m ic e ®e c t o f s t a t u s b e h a vio r o n c o o p e r a t io n b e h a vio r in t h e wo r k g r o u p

a n d , t h u s , o f g r o u p p e r fo r m a n c e o ve r t im e . Th u s , we c o m b in e t wo s e p a r a t e s t a t u s lit e r a -

t u r e s fr o m s o c io lo g y a n d e c o n o m ic s , a n d o ®e r n e w in s ig h t s in t o t h e d r ive r s o f wo r k g r o u p

p e r fo r m a n c e .

3 A Dynamic M odel of Status Competition

3.1 P er for mance, Compensation and Status

S u p p o s e t h e r e a r e n m e m b e r s in a wo r kin g g r o u p , fr o m n o w o n r e fe r r e d t o a s actors, wh o

c o lla b o r a t e t o p r o d u c e a g r o u p o u t p u t ( s e e , e .g ., H u b e r m a n a n d L o c h 1 9 9 6 fo r a s im ila r

s e t u p ) . B a s e d o n Fr a n k's ( 1 9 8 5 ) r e s u lt s , we d o n o t fo c u s o n t h e t r a d it io n a l c h o ic e b e t we e n

wo r k a n d s h ir kin g ( e .g ., L a z e a r a n d R o s e n 1 9 8 1 ) . R a t h e r , a c t o r s a llo c a t e t h e ir t im e b e -

t we e n wo r k ( c o n t r ib u t io n t o g r o u p o u t p u t ) a n d \ s o c ia l a c t ivit ie s " fo r s t a t u s e n h a n c e m e n t

( s u c h a s n e t wo r kin g , g o s s ip in g a n d in ° u e n c in g o t h e r s , e xc h a n g in g fa vo r s , e t c .) .1 Fr o m n o w

o n , we r e fe r t o s u c h s o c ia l, n o n -p r o d u c t ive , s t a t u s e n h a n c e m e n t a s \ p o lit ic s " . E a c h g r o u p

m e m b e r p e r io d ic a lly e xa m in e s h is / h e r s t a t u s r a n k a s we ll a s g r o u p p e r fo r m a n c e ( a n d it s

r e s u lt in g b o n u s ) , a n d t h e n m a ke s a d e c is io n a b o u t wo r kin g b e h a vio r . A c t o r i a llo c a t e s a

fr a c t io n ki 2 [0 ; 1 ] o f h is / h e r t o t a l t im e b u d g e t t o wo r k a n d a fr a c t io n ( 1 ¡ ki ) t o p o lit ic s .

In t h e a b s e n c e o f fo c a l e xt e r n a l e ve n t s , e a c h a c t o r will t im e t h is e va lu a t io n in d e p e n d e n t ly

fr o m t h e o t h e r s , b a s e d o n a n u m b e r o f u n r e la t e d r a n d o m e ve n t s ( a c o n ve r s a t io n wit h a n

e xt e r n a l c o lle a g u e , a d e c is io n t o b u y a c o n s u m e r g o o d o f h ig h va lu e , e t c .) , in wh ic h c a s e it

1Note that these activities serve a di®erent purpose than Milgrom and Roberts' (1992, 192 f.) \in°uence

activities," which are concerned with decisions that in°uence the distribution of wealth among members

of an organization.
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is a r e a s o n a b le a p p r o xim a t io n t o a s s u m e t h a t e a c h a c t o r s e t s h is / h e r b e h a vio r a c c o r d in g

t o a P o is s o n p r o c e s s o f r a t e ¸.

Fo r t h e p u r p o s e o f t h is a r t ic le , we a s s u m e t h a t a ll g r o u p m e m b e r s a r e e qu a l, in o r d e r t o fo -

c u s o u r d is c u s s io n o n a s ym m e t r ic s it u a t io n . A s it u a t io n wh e r e o n e a c t o r h a s m o r e t a le n t ,

m o r e n e e d fo r m o n e y o r a h ig h e r a m b it io n wo u ld in t r o d u c e d is t o r t io n s in o u r e xp lo r a t o r y

a n a lys is ; s u c h a s it u a t io n will b e e xa m in e d in la t e r wo r k. Th e a c t u a l p e r fo r m a n c e c o n t r i-

b u t io n o f a n a c t o r is d e t e r m in e d b y h is / h e r wo r k e ®o r t , a lb e it wit h a r a n d o m c o m p o n e n t ,

s t e m m in g fr o m t h e fa c t t h a t r e s u lt s a r e n o t a lwa ys fu lly p r e d ic t a b le in p r o fe s s io n a l wo r k.

P e r fo r m a n c e o f a c t o r i is ¼ = 1 ¡ e¡µ(ki+²¼). ¼ is a n o ft e n u s e d c o n ve n ie n t fu n c t io n , wh ic h

in c r e a s e s c o n c a ve ly fr o m z e r o ( n o c o n t r ib u t io n ) t o 1 ¡ e¡µ ( 1 0 0 % c o n t r ib u t io n ) . Th e p a -

r a m e t e r µ r e p r e s e n t s t h e s lo p e o f t h is p e r fo r m a n c e fu n c t io n a s e ®o r t in c r e a s e s , a n d µ a ls o

d e t e r m in e s t h e m a xim u m a t t a in a b le p e r fo r m a n c e . ²¼ is a r a n d o m va r ia b le wit h a s ym -

m e t r ic d is t r ib u t io n a r o u n d z e r o . W e a s s u m e a ll a c t o r s a r e s u b je c t t o r a n d o m in ° u e n c e s o f

t h e s a m e n a t u r e , b u t u n c o r r e la t e d ( t h e ²¼ a r e i.i.d . fo r a ll a c t o r s ) .

Th e p e r fo r m a n c e o f t h e wo r k g r o u p is d e t e r m in e d b y t h e in d ivid u a l p e r fo r m a n c e o f a ll

it s m e m b e r s , ¦ =
Pn

1 ¼i. Th e ¯ r m fa c e s t e a m p r o d u c t io n , t h a t is , it c a n n o t m o n it o r t h e

p e r fo r m a n c e o f t h e a c t o r s s e p a r a t e ly, a n d c a n o n ly r e wa r d t h e g r o u p m e m b e r s d e p e n d in g

o n t o t a l t e a m p r o d u c t io n .2 A c o m m o n c o m p e n s a t io n s c h e m e is t o g ive e ve r y g r o u p m e m b e r

a ¯ xe d s a la r y w p lu s a p e r fo r m a n c e b o n u s o f ¯ % o f t h e g r o u p 's t o t a l o u t p u t , s h a r e d a m o n g

t h e g r o u p m e m b e r s : w+¯ ¦ =n. A c t o r i d e r ive s a utility fr o m t h is m o n e t a r y c o m p e n s a t io n

c h a r a c t e r iz e d b y

Um ( i ) = ±m[w +
¯ ¦

n
]: ( 1 )

±m r e p r e s e n t s t h e \ va lu e o f m o n e y" , wh ic h n e e d s t o b e c o m p a r e d t o t h e va lu e o f s t a t u s

2¦ represents the production function of the group. Often, non-separability of the production function

is seen as an essential part of team production. In this article, we take a linear function to simplify

exposition, while stressing non-observability of the individual contributions to the ¯rm.
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r a n k in t h e g r o u p ( d e s c r ib e d b e lo w) .

B a s e d o n t h e c it e d wo r k in e vo lu t io n a r y a n t h r o p o lo g y, we a s s u m e t h a t g r o u p m e m b e r s

c a r e n o t o n ly a b o u t s a la r y, b u t a ls o a b o u t t h e ir r e s p e c t ive s t a t u s r a n k wit h in t h e g r o u p .

E a c h g r o u p m e m b e r i h o ld s a c e r t a in le ve l o f s t a t u s , o r p r e s t ig e , wit h in t h e g r o u p , wh ic h

we c a ll Si. Gr o u p m e m b e r s a r e r a n ke d a lo n g t h is p r e s t ig e d im e n s io n , a n d m e m b e r i's r a n k

is Ri, wit h r a n k 1 b e in g t h e t o p , a n d r a n k n t h e b o t t o m o f t h e r a n k o r d e r . A s s u m e fo r

n o w t h a t t h e p r e d o m in a n t c o n ve n t io n a llo ws t wo g r o u p m e m b e r s o f equal s t a t u s t o b o t h

e n jo y t h e higher o f t h e t wo r a n ks ( e .g ., t h e t wo t o p in d ivid u a ls wit h e qu a lly h ig h p r e s t ig e

a r e b o t h r a n ke d n u m b e r o n e , a n d t h e t h ir d in d ivid u a l is r a n ke d t h ir d ) . E ve r y in d ivid u a l

a t t a c h e s u t ilit y t o h is / h e r r a n k. Th e p a r a m e t e r ±r s t a n d s fo r t h e va lu e o f r a n k, a n a lo g o u s

t o t h e va lu e o f m o n e y.

Ur ( i ) = ±r[1 ¡ ( Ri ¡ 1 ) 2

( n ¡ 1 ) 2
]: ( 2 )

Th is qu a d r a t ic fu n c t io n d e c r e a s e s c o n c a ve ly fr o m ±r fo r r a n k 1 t o 0 fo r r a n k n, a n d it is

n o r m a liz e d in o r d e r t o b e u n a ®e c t e d b y g r o u p s iz e .

In d ivid u a l i's s t a t u s is in ° u e n c e d b y t wo t h in g s : ¯ r s t , b y h is / h e r c o n t r ib u t io n ¼i. Te a m

m e m b e r s can o b s e r ve c o n t r ib u t io n s , a n d a s t r o n g c o n t r ib u t io n e a r n s r e s p e c t in t h e g r o u p .

Th e s e c o n d in ° u e n c e is \ p o lit ic s ," o r s t a t u s e n h a n c in g a c t ivit ie s ( 1 ¡ki + ²p ) . Th e r a n d o m

va r ia b le ²p e xp r e s s e s t h e fa c t t h a t a n a c t o r c a n n o t p e r fe c t ly p r e d ic t t h e r e s u lt o f h is / h e r

p o lit ic kin g ; it m a y wo r k we ll o r b a c k¯ r e , ju s t a s t h e r e s u lt o f wo r k is n o t fu lly fo r e s e e a b le .

H o we ve r , le t u s a s s u m e t h a t t h e a c t o r 's p r e d ic t io n o f t h e o u t c o m e o f h is / h e r a c t io n is

unbiased, t h a t is , t h e r a n d o m va r ia b le ²p h a s a d is t r ib u t io n s ym m e t r ic a r o u n d z e r o ( a n d

t h u s a z e r o e xp e c t a t io n ) . If t h is we r e n o t t h e c a s e , t h e r a n d o m n e s s wo u ld in t r o d u c e

\ d r ift s " o f b e h a vio r in t o o u r m o d e l, o r a n in h e r e n t t e n d e n c y t o wa r d s o m e t yp e o f b e h a vio r ,

wh ic h we wa n t t o a vo id in t h is ¯ r s t e ®o r t t o u n d e r s t a n d t h e b a s ic c h a r a c t e r is t ic s o f g r o u p

b e h a vio r . W e m a ke a s im p li¯ yin g a s s u m p t io n ( fo r e xp o s it io n o n ly) , n a m e ly t h a t t h e

u n c e r t a in t y a ®e c t in g p o lit ic kin g ²p h a s t h e s a m e d is t r ib u t io n a s t h e u n c e r t a in t y in wo r k
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o u t c o m e ²¼. H o we ve r , t h e t wo a r e u n c o r r e la t e d , t h a t is , wo r k m a y s u c c e e d we ll, wh ile

p o lit ic kin g a t t h e s a m e t im e m a y b a c k¯ r e . B e c a u s e o f t h is r a n d o m n e s s , t h e realized wo r k

e ®o r t a n d p o lit ic kin g d o n o t a lwa ys a d d u p t o o n e .

A \ m e r it o c r a c y p a r a m e t e r " ° e xp r e s s e s t h e g r o u p 's r e la t ive we ig h in g o f c o n t r ib u t io n ve r s u s

p o lit ic s , a n d it m a y a ls o r e p r e s e n t t h e a b ilit y o f t h e o r g a n iz a t io n t o m e a s u r e o r o b s e r ve

c o n t r ib u t io n . if ° = 0 , t h e o r g a n iz a t io n c a r e s o n ly a b o u t p o lit ic s , a n d if ° = 1 , t h e

o r g a n iz a t io n is a \ m e r it o c r a c y," wh e r e o n ly c o n t r ib u t io n c o u n t s . Fin a lly, e a c h in d ivid u a l

b u ild s o n a s t o c k o f p r e s t ig e fr o m t h e la s t e va lu a t io n p e r io d , wh ic h we c a ll Si ( ¿ ¡ 1 ) ,

t o wh ic h s / h e a d d s b y t h e c u r r e n t a c t ivit y. H o we ve r , t h is s t o c k o f s t a t u s d e c a ys o ve r

t im e wit h a r a t e o f ® p e r e va lu a t io n p e r io d . Th is c o r r e s p o n d s t o a s it u a t io n wh e r e a c t o r s

r o u g h ly \ s e n s e " wh e n t h e ir s t a t u s h a s d e c a ye d b y a c e r t a in p e r c e n t a g e , a n d t h e n t a ke

a c t io n t o r e -e va lu a t e t h e ir b e h a vio r . If t h e d e c a y r a t e ® is la r g e , t h e g r o u p b a s ic a lly r e -

e s t a b lis h e s s t a t u s e ve r y p e r io d , a n d if ® is s m a ll, t h e s t a t u s qu o is s t a b le , a n d t h e c u r r e n t

p e r io d h a s o n ly a s m a ll u p d a t in g in ° u e n c e o n t h e r a n kin g s . Th u s , t h e n e w s t a t u s le ve l o f

a c t o r i, a ft e r t h e n e w e ®o r t d e c is io n ( fo r e va lu a t io n p e r io d ¿ ) b e c o m e s

Si ( ¿ ) = ®[( 1 ¡ ° ) ( 1 ¡ ki + ²p ) + °¼i] + ( 1 ¡ ®) Si ( ¿ ¡ 1 ) : ( 3 )

Th e r a n ks Ri a r e d e t e r m in e d b y r a n kin g t h e s t a t u s le ve ls Si ( ¿ ) fr o m t o p t o b o t t o m . If

t h e s t a t u s le ve ls o f t wo a c t o r s a r e id e n t ic a l, t h e s e a c t o r s share t h e s a m e r a n k ( a n a lo g o u s

t o a m e d a l in t h e o lym p ic g a m e s ) . W h e n p e r fo r m a n c e s a n d n e w r a n kin g s a r e vis ib le , e a c h

in d ivid u a l d e t e r m in e s h is / h e r u t ilit y b y c o m b in in g wa g e s o b t a in e d a n d r a n k a c h ie ve d ,

U ( i ) = Um ( i) + Ur ( i ) .
3

A s we h a ve o b s e r ve d a b o ve , it is s ig n i¯ c a n t t h a t a g r o u p m a y ( p a r t ly) c h o o s e t h e wa y b y

wh ic h it a wa r d s a n d u p d a t e s s t a t u s r a n k. Fo r e xa m p le , s t a t u s m a y d e c a y n o t b y a c o n s t a n t

p e r c e n t a g e o f ® p e r e va lu a t io n e p o c h ( fr o m e va lu a t io n t o e va lu a t io n ) , b u t r a t h e r p e r u n it

3The additive combination is consistent with experiments in sociology, see Berger et al. 1977.
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o f e la p s e d t im e . Th a t is , a g e n t s c h e c k o n t h e ir s t a t u s le ve l a ft e r s t o c h a s t ic a lly va r ia b le

( e .g ., e xt e r n a lly in ° u e n c e d ) in t e r va ls a n d m a y ¯ n d t h a t t h e ir s t a t u s h a s d e c a ye d m o r e o r

le s s t h a n e xp e c t e d . A t h ir d r e a s o n a b le s c e n a r io is a cumulative s t a t u s u p d a t e , wh e r e n e wly

e a r n e d s t a t u s is s im p ly a d d e d t o a n e xis t in g p r e s t ig e \ s t o c k," wh ic h d o e s n o t d e c a y a t a ll.

A s a n e xa m p le , c o n s id e r a s it u a t io n wh e r e e ve r y s ig n ī c a n t p a p e r wr it t e n b y a r e s e a r c h e r

is a d d e d t o h is / h e r r e p u t a t io n , a n d o ld p a p e r s a r e r e m e m b e r e d a lo n g wit h n e w wo r k.

Fin a lly, we wa n t t o c o n s id e r a n a lt e r n a t ive wa y in wh ic h s t a t u s r a n ks a r e d e t e r m in e d :

In s t e a d o f a d o p t in g t h e c o n ve n t io n t h a t a c t o r s o f e qu a l s t a t u s s h a r e t h e h ig h e r r a n k, t h e

o r g a n iz a t io n m a y n o t t o le r a t e e qu a l r a n ks a n d in s is t s o n a s t r ic t h ie r a r c h y. Fo r e xa m p le ,

t h e o r g a n iz a t io n m a y r e s o lve s t a t u s t ie s r a n d o m ly,like a \ c o in t o s s " , o r it m a y p e r fo r m a

\ p h o t o ¯ n is h " a n a lys is wh ic h is r e a lly a r b it r a r y a n d c o r r e s p o n d s de facto t o a c o in t o s s .

B e lo w, we will e xa m in e h o w s u c h s t r u c t u r a l c h a n g e s in s t a t u s c o m p e t it io n in ° u e n c e g r o u p

b e h a vio r .

3.2 Utility M aximization by B oundedly Rational Actor s

In d e t e r m in in g h is / h e r e ®o r t a n d p o lit ic kin g le ve ls , e a c h in d ivid u a l wa n t s t o m a xim iz e

h is / h e r e xp e c t e d u t ilit y fo r t h e c o m in g p e r io d , t a kin g in t o a c c o u n t t h e o t h e r g r o u p m e m -

b e r s ' e ®o r t s . H o we ve r , t h e a c t o r s a r e b o u n d e d ly r a t io n a l ( S im o n 1 9 5 5 ) : a fu ll g a m e -

t h e o r e t ic e va lu a t io n o f t h e c o r r e s p o n d in g N a s h e qu ilib r iu m is c o m p u t a t io n a lly ve r y c o m -

p le x, a n d b e yo n d t h e ir c a p a b ilit ie s ( a s is t r u e fo r m o s t in d ivid u a ls ) . Th u s , we a s s u m e a c t o r

i m a ke s t wo s im p li¯ c a t io n s in h is / h e r a s s e s s m e n t o f t h e b e s t c o u r s e o f a c t io n t o t a ke .

Fir s t , s / h e c h o o s e s a n e ®o r t le ve l t o m a xim iz e t h e e xp e c t a t io n o f U ( i ) a s s u m in g t h e a c t io n s

o f t h e o t h e r g r o u p m e m b e r s s t a y t h e s a m e a s in t h e p r e vio u s p e r io d . S e c o n d , t h e in d ivid u a l

is n o t c a p a b le o f t a kin g t h e c o r r e c t e xp e c t a t io n o ve r t h e c o n c a ve fu n c t io n ¼i = 1 ¡e¡µ(ki+²¼)

o f t h e r e a liz e d e ®o r t in e va lu a t in g h is / h e r e xp e c t e d p e r fo r m a n c e r e s u lt in g fr o m t h e c h o s e n

ki. In s t e a d , t h e in d ivid u a l o ve r e s t im a t e s t h e e xp e c t e d p e r fo r m a n c e b y s im p ly s u b s t it u t in g
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ki in t o t h e p e r fo r m a n c e fu n c t io n , p r e t e n d in g n o u n c e r t a in t y is p r e s e n t .4 In s u m m a r y,

a c t o r i c h o o s e s ki t o m a xim iz e U ( i ) , h o ld in g a ll ¼j ; j 6= i; c o n s t a n t a n d p r e t e n d in g t h a t

²p = ²¼ = 0 . Th u s , t h e in d ivid u a l ig n o r e s t h e c o n c a vit y o f t h e p e r fo r m a n c e fu n c t io n ¼.

4 E xistence of E quilibr ia

To g a in a n u n d e r s t a n d in g o f d yn a m ic b e h a vio r in t h e a b o ve -d e s c r ib e d wo r k g r o u p , we

¯ r s t c h a r a c t e r iz e p o s s ib le e qu ilib r ia a n a lyt ic a lly. In a ¯ r s t s t e p , we c a n s e t b o u n d s o n t h e

b e h a vio r t h a t will b e o b s e r ve d in t h e g r o u p . Ta kin g ¯ r s t a n d s e c o n d d e r iva t ive s o f a c t o r i's

e xp e c t e d s t a t u s ( 3 ) wit h r e s p e c t t o t h e e ®o r t ki ( a n d p r e t e n d in g d e t e r m in is t ic o u t c o m e s

a s d is c u s s e d a b o ve ) t e lls u s t h a t t h e s t a t u s o u t c o m e a s a fu n c t io n o f e ®o r t is a c o n c a ve

fu n c t io n wit h it s m a xim u m a t

k¤ = ¡ 1

µ
ln (

1 ¡ °

°µ
) : ( 4 )

Th a t is , b e lo w a n e ®o r t le ve l o f k¤, both e xp e c t e d p e r fo r m a n c e ( a n d t h u s c o m p e n s a t io n )

a n d e xp e c t e d s t a t u s ( a n d t h u s r a n k) in c r e a s e wit h m o r e e ®o r t . Th u s , n o a c t o r will c h o o s e

a n e ®o r t le ve l b e lo w k¤. A h ig h we ig h t o f p o lit ic s in t h e wo r k g r o u p r e la t ive t o t h e m a r g in a l

p e r fo r m a n c e in c r e a s e fr o m m o r e e ®o r t ( 1¡°
°

> µ ) im p lie s k¤ < 0 , t h a t is , a t a ll e ®o r t le ve ls

a t r a d e -o ® b e t we e n wo r kin g a n d p o lit ic kin g h a s t o b e m a d e . On t h e o t h e r h a n d , a lo w

we ig h t o f p o lit ic s in d e t e r m in in g s t a t u s ( 1¡°
°

< µe¡µ ) m a ke s t h e s o c ia l d ile m m a d is a p p e a r ,

t h a t is , k¤ > 1 , s o fu ll e ®o r t a llo c a t io n t o wo r k will b e c h o s e n b y a ll a c t o r s .

W it h in t h e s e b o u n d s , wh a t le ve l o f wo r k ve r s u s p o lit ic kin g will a n a c t o r c h o o s e ? Th e

c h o ic e is d e t e r m in e d b y t h e t r a d e -o ® b e t we e n g a in in g a h ig h e r s t a t u s r a n k a n d in c r e a s in g

4Formally, the expectation of a concave function of a random variable lies below the function of the

expectation of the random variable. The assumption that actors ignore this is not critical, it merely

simpli¯es exposition.
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c o m p e n s a t io n . In t h e c a s e o f n = 2 a c t o r s , t h is t r a d e -o ® t a ke s t h e fo llo win g fo r m .

U ( i ) = ±m[w + ¯
2
( ¼j + 1 ¡ e¡µki ) ]

+±r

8
>><
>>:

1 if ®[( 1 ¡ ° ) ( 1 ¡ ki ) + ° ( 1 ¡ e¡µki ) ] + ( 1 ¡ ®) Si ( ¿ ¡ 1 ) ¸ Sj ( ¿ ) ;

0 if ®[( 1 ¡ ° ) ( 1 ¡ ki ) + ° ( 1 ¡ e¡µki ) ] + ( 1 ¡ ®) Si ( ¿ ¡ 1 ) < Sj ( ¿ ) ;

wh e r e 1 c o r r e s p o n d s t o t h e r a n k u t ilit y o f h a vin g t h e t o p r a n k a n d z e r o is t h e u t ilit y o f

h a vin g t h e lo we r r a n k. Th e t r a d e -o ® fo r t wo a c t o r s is g r a p h ic a lly r e p r e s e n t e d in Fig u r e 2 .

A c t o r i's m o n e t a r y u t ilit y in c r e a s e s c o n c a ve ly wit h wo r k e ®o r t . A b o ve t h e m in im u m

r a t io n a l wo r k e ®o r t k¤, e xp e c t e d s t a t u s d e c r e a s e s wit h m o r e wo r k e ®o r t ( b e c a u s e it m e a n s

le s s p o lit ic kin g ) . A t t h e c r it ic a l wo r k e ®o r t k̂i, t h e r e s u lt in g s t a t u s fa lls b e lo w t h e s t a t u s

o f t h e o t h e r g r o u p m e m b e r , d r o p p in g a c t o r i's r a n k fr o m ¯ r s t t o s e c o n d p o s it io n , wit h t h e

a s s o c ia t e d lo s s in r a n k u t ilit y. k̂i is t h e s o lu t io n o f

( 1 ¡ ° ) ( 1 ¡ k̂i ) + ° ( 1 ¡ e¡µk̂i ) =
Sj ( ¿ ) ¡ ( 1 ¡ ® ) Si ( ¿ ¡ 1 )

®
´ »: ( 5 )

ut
ili

ty

Work 
effort kik* 1k̂

Um(i)=δm [ w+β /2 ( πj+πi ) ]

Si(τ )

Ur(i)δr

Fig u r e 2 : Op t im a l wo r k e ®o r t t r a d in g o ® r a n k a n d m o n e t a r y u t ilit y.

W it h t h is in c e n t ive s t r u c t u r e , a c t o r i's o p t im a l e ®o r t a llo c a t io n is c le a r : It is e it h e r k̂i ( a s

lo n g a s k̂i lie s wit h in t h e b o u n d s [k¤; 1 ]) o r 1 , a s fo r a ll o t h e r ki, t h e r a n k u t ilit y s t a ys
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c o n s t a n t wh ile t h e m o n e t a r y u t ilit y in c r e a s e s wit h wo r k e ®o r t . Mo r e o ve r , t h e r ig h t -h a n d

s id e o f ( 5 ) in d ic a t e s t h e d yn a m ic c h a r a c t e r is t ic s o f t h is s ys t e m 5:

L e t u s c o n s id e r a s it u a t io n wh e r e a c t o r i h a s a m u c h la r g e r s t a t u s t h a n j e ve n a ft e r t h e

d e c a y is a c c o u n t e d fo r . Th a t is , if Sj ( ¿ ) ¿ ( 1 ¡® ) Si ( ¿ ¡ 1 ) , t h e n k̂i > 1 : in d ivid u a l i d o e s

n o t n e e d t o in ve s t in n o n -p r o d u c t ive s t a t u s a c t ivit ie s a n d o p t im a lly c o n c e n t r a t e s e ®o r t o n

wo r k. In t h e o p p o s it e s it u a t io n , wh e n a c t o r i h a s a m u c h s m a lle r s t a t u s t h a n j, t h e r e is n o

c h a n c e t o c a t c h u p ( k̂i < k¤ ) , s o a g a in a c t o r i c a n c o n c e n t r a t e e ®o r t o n wo r kin g . In b o t h

o f t h e s e c a s e s , t h e s t a t u s r a n kin g is u n a m b ig u o u s a n d s t a b le , wh ic h le a d s t o n o p o lit ic kin g

a n d h ig h g r o u p p e r fo r m a n c e .

H o we ve r , if a n y s t a t u s d e c a y ® is p r e s e n t , t h is s t a b le s it u a t io n e r o d e s o ve r t im e , a n d

b o t h a c t o r s ' s t a t u s le ve ls c o n ve r g e t o wa r d z e r o . A t s o m e p o in t in t im e , t h e s t a t u s le ve ls

a p p r o a c h e a c h o t h e r s u ± c ie n t ly t o e n a b le o ve r t a kin g , wh ic h in t r o d u c e s a n in c e n t ive t o

p o lit ic k. Fu ll wo r k e ®o r t , a n d t h u s h ig h p e r fo r m a n c e , c a n b e m a in t a in e d if t h e m o n e t a r y

r e wa r d is h ig h e n o u g h . Th is c o r r e s p o n d s t o t h e c u r ve Um in Fig u r e 2 b e in g ve r y s t e e p ,

fu l̄ llin g c o n d it io n ( 6 ) :

Um ( i) jki=1> Um ( i) jki=k̂i
+Ur ( i ) jRi=1 ¡Ur ( i ) jRi=2 : ( 6 )

If t h e m o n e t a r y r e wa r d d o e s n o t d o m in a t e , in d ivid u a l i o p t im a lly c h o o s e s t h e lo we r e ®o r t

le ve l, k̂i, t o p r e s e r ve o r a t t a in t h e h ig h e r r a n k. In t h is s it u a t io n , we c a n s h o w t h a t in t h e

a b s e n c e o f u n c e r t a in t y, any e ®o r t le ve l e qu a l a c r o s s a c t o r s is s u s t a in a b le a s a n e qu ilib r iu m

in t h e s t a t u s -s e e kin g g a m e .

P r oposition 1 If ²¼ = ²p = 0 , ki = kequ 2 [k̂; 1 ] 8i = 1 ; : : : ; n represent an equilibrium,

provided that kequ > ¡1
µ
ln ( n±r

¯±m
) .

P r oof. L e t S = ( 1 ¡ ° ) ( 1 ¡ kequ ) + ° ( 1 ¡ eµkequ ) . Th e n , b y e qu a t io n ( 3 ) , t h is s t a t u s le ve l

s t a ys c o n s t a n t o ve r t im e fo r a ll a c t o r s . If a ll a c t o r s h a ve t h e s a m e s t a t u s , t h e y a ll s h a r e ¯ r s t

5Here, we remember that the left-hand side of (5) is decreasing in k̂i
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r a n k b y t h e c o n ve n t io n in t h e g r o u p . Th u s , it is n o t o p t im a l t o in c r e a s e p o lit ic kin g b e c a u s e

n o r a n k im p r o ve m e n t c a n b e a c h ie ve d , a n d p e r fo r m a n c e ( a n d t h u s b o n u s c o m p e n s a t io n )

wo u ld d e c r e a s e . Th e c o n d it io n e xc lu d e s t h e c a s e o f c o m p e n s a t io n b e in g s o h ig h t h a t a

g r o u p m e m b e r wo u ld b e b e t t e r o ® b y o b t a in in g t h e b o n u s o f 1 0 0 % wo r k e ®o r t a lt h o u g h

s h a r e d ) wh ile s u ®e r in g t h e lo we s t r a n k.

It is im p o r t a n t t o n o t e t h a t t h is r e s u lt is qu a lit a t ive ly r o b u s t t o s o m e c h a n g e s in h o w t h e

g r o u p u p d a t e s s t a t u s . Fir s t , u n d e r t h e s c e n a r io o f s t a t u s d e c a y p e r u n it t im e ( r a t h e r t h a n

p e r e va lu a t io n e p o c h ) , ki = kequ fo r a ll i is a g a in a n e qu ilib r iu m , a s t h e ( e qu a l) s t a t u s

le ve ls o f all a c t o r s d e c a y t o g e t h e r , s o a g a in , r a n k 1 is s h a r e d , a n d t h e r e is n o in c e n t ive

t o d e via t e . S e c o n d , u n d e r a cumulative s t a t u s u p d a t e wit h o u t d e c a y, a g a in a n y c o m m o n

e ®o r t le ve l a c r o s s a ll a c t o r s c a n b e s u p p o r t e d a s a n e qu ilib r iu m , wh e r e a ll g r o u p m e m b e r s

s h a r e s t a t u s r a n k 1 a n d h a ve n o in c e n t ive t o d e via t e .

H o we ve r , P r o p o s it io n 1 c r it ic a lly d e p e n d s o n t wo a s s u m p t io n s t h a t we h a ve m a d e s o fa r .

Fir s t , t h e p r e s e n c e o f p e r fo r m a n c e o r p o lit ic kin g u n c e r t a in t y p r e ve n t s a c o n s t a n t wo r k le ve l

fr o m b e in g a n e qu ilib r iu m , a s s t a t u s a n d r a n k va r y u n fo r e s e e a b ly wit h e ve r y e va lu a t io n .

Th e s e c o n d a s s u m p t io n is t h e c o n ve n t io n t h a t a c t o r s o f e qu a l s t a t u s s h a r e t h e h ig h e r r a n k,

s im ila r t o m e d a lis t s in t h e o lym p ic g a m e s . If t h e o r g a n iz a t io n in s is t s o n a s t r ic t h ie r a r c h y

a n d r e s o lve s t ie s b y a \ c o in t o s s " , t h e in c e n t ive r e m a in s t o o u t -p o lit ic k t h e r iva l in o r d e r t o

a vo id t h e r is k o f b e in g s t u c k wit h t h e lo we r r a n k. H o we ve r , if a c t o r s c a n d is t in g u is h s t a t u s

le ve ls a n d va r y b e h a vio r wit h p e r fe c t a c c u r a c y, a n arbitrarily small in c r e a s e in p o lit ic kin g

s u ± c e s t o o u t -d o a r iva l a n d g a in t h e h ig h e r r a n k. Co n s e qu e n t ly, p o lit ic kin g \ c r e e p s u p "

o n ly in ¯ n it e s im a lly s lo wly o ve r t im e , a s t h e a c t o r s d o n o t wa n t t o s a c r ī c e c o m p e n s a t io n .

Th a t is , t h e e qu ilib r iu m is n o t p e r t u r b e d .6 In m a n y c a s e s , h o we ve r , a c t o r s m a y n o t b e

a b le o f p e r c e ivin g a r b it r a r ily s m a ll s t a t u s d i®e r e n c e s . A lo we r lim it o n p e r c e iva b le s t a t u s

6This argument can easily be made precise: the equilibrium is perturbed by an amount less than any

² > 0.
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d i®e r e n c e s c a n b e r e p r e s e n t e d in o u r m o d e l a s a t h r e s h h o ld . If t wo s t a t u s le ve ls a r e wit h in

t h e t h r e s h h o ld o f e a c h o t h e r , t h e a c t o r s p e r c e ive t h e ir s t a t u s a s e qu a l a n d r a n d o m ly a s s ig n

t h e h ig h e r r a n k, a s d e s c r ib e d a b o ve . W it h s u c h a t h r e s h h o ld , a n a c t o r h a s a n in c e n t ive t o

in c r e a s e p o lit ic kin g b y a ¯ n it e a m o u n t , a n d t h e e qu ilib r iu m r e a lly b r e a ks d o wn .

Th u s , if o n e o f t h e s e t wo a s s u m p t io n s is vio la t e d ( u n c e r t a in t y, o r r e fu s a l t o s h a r e r a n k

c o u p le d wit h im p e r fe c t s t a t u s m e a s u r e m e n t ) , s t a t u s c o m p e t it io n will le a d t h e s ys t e m t o

oscillate, t o d r ift b e t we e n p e r io d s o f s t a b ilit y a n d h ig h p e r fo r m a n c e a n d p e r io d s o f s t a t u s

c o m p e t it io n a n d lo w p e r fo r m a n c e . A fa s t e r s t a t u s d e c a y ® a t a n y t im e c o m p r e s s e s t h e

s t a t u s d i®e r e n c e b e t we e n t h e a c t o r s , a n d c o n s e qu e n t ly m a ke s t h e s wit c h fr o m s t a b ilit y t o

s t a t u s c o m p e t it io n m o r e like ly.7

W e d o n o t n e e d t o p e r fo r m fo r m a l c o m p a r a t ive s t a t ic s c a lc u la t io n s t o s e e wh a t in ° u e n c e

t h e m o d e l p a r a m e t e r s h a ve o n g r o u p o u t p u t o r p e r fo r m a n c e : t h e p e r fo r m a n c e s lo p e µ

in c r e a s e s p e r fo r m a n c e t h r o u g h it s in ° u e n c e o n t h e r a n g e o f e ®o r t le ve ls , k¤, a n d o n t h e

t h e c r it ic a l e ®o r t le ve l k̂i. Th r o u g h t h e s a m e ve n u e , t h e m e r it o c r a c y we ig h t ° e n h a n c e s

g r o u p p e r fo r m a n c e . A fa s t e r s t a t u s d e c a y ® r e d u c e s p e r fo r m a n c e t h r o u g h it s in ° u e n c e

o n k̂i a n d b e c a u s e it c o m p r e s s e s t h e s t a t u s le ve l d i®e r e n c e s a m o n g t h e a c t o r s . V a lu e fo r

m o n e y ±m, wa g e w a n d b o n u s ¯ a ll b o o s t p e r fo r m a n c e , a s t h e y m a ke t h e c o m p a r is o n o f

Um ( i ) ¡ Ur ( i) m o r e fa vo r a b le . Co n ve r s e ly, t h e u t ilit y fo r r a n k ±r m a ke s t h is c o m p a r is o n

le s s fa vo r a b le a n d , t h u s , r e d u c e s p e r fo r m a n c e .

In s u m m a r y, o u r d yn a m ic m o d e l s h o ws t h a t t h e s im p le vie w o f s t a t u s in a p u r e m e r it o c r a c y

( Fr a n k 1 9 8 5 ) m is s e s a n im p o r t a n t a s p e c t : s t a t u s is a ls o d e t e r m in e d b y p o lit ic s . Gr o u p

in c e n t ive s ( Milg r o m a n d R o b e r t s 1 9 9 2 , 4 1 6 ) , t h a t is , a d ju s t in g t h e in c e n t ive b o n u s ¯,

d o e s n o t r e s o lve t h is c o n ° ic t , e xc e p t in t h e t r ivia l c a s e wh e r e t h e g r o u p p e r fo r m a n c e c a n

va r y s o m u c h t h a t it d o m in a t e s s t a t u s c o n c e r n s . In d e e d , t h e c r it ic a l e ®o r t le ve ls k¤ a n d

7This can easily be seen by taking the derivative of » in equation (5) with respect to ®, which is

(Si(¿ ¡ 1)¡ Sj(¿))=®2.
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k̂i d o n o t d e p e n d o n t h e b o n u s le ve l ¯. Th e m o d e l p r e d ic t s t h a t u n d e r c o n d it io n s o f

d e t e r m in is t ic p e r fo r m a n c e a n d s t a t u s t ie s le a d in g t o e qu a l r a n k, t h e g r o u p m a y s e t t le in

a n e qu ilib r iu m o f c o n s t a n t wo r k e ®o r t , b u t it is u n d e t e r m in e d a t wh a t e ®o r t le ve l t h is

e qu ilib r iu m lie s . If p e r fo r m a n c e o r p o lit ic kin g u n c e r t a in t y is p r e s e n t , o r if t h e r e a r e n o

s h a r e d r a n ks a llo we d , s t a t u s c o m p e t it io n d r ive s a n o r g a n iz a t io n in t o o s c illa t io n s b e t we e n

p r e d o m in a n t p o lit ic kin g a n d p r e d o m in a n t wo r k e ®o r t . In t h e fo llo win g s e c t io n , we will

t e s t t h e s e p r e d ic t io n s u s in g s im u la t io n .

5 T est of the M odel in Simulation E xper iments

5.1 B asic M odel With T wo Actor s

In t h is s e c t io n , we t e s t t h e d yn a m ic b e h a vio r o f o u r m o d e l o n a n u m e r ic a l e xa m p le via

s im u la t io n .8 Fo r n o w a n d fo r e a s e o f e xp o s it io n , we s t a y wit h a n e xa m p le o f n = 2 a c t o r s .

In o n e a s p e c t , t h e a c t o r s d i®e r : a c t o r 1 s t a r t s t h e s im u la t io n wit h a s t a t u s o f 1 0 , wh ile

S2 ( t = 0 ) = 0 . Th u s , a c t o r 1 is in it ia lly h ig h e r r a n ke d , s o t h e g r o u p c a n s t a r t wit h h ig h

wo r k e ®o r t a n d o u t p u t . Th is s t a b le s t a t e la s t s u n t il a c t o r 1 's s t a t u s le ve l h a s d e c a ye d

s u ± c ie n t ly c lo s e t o z e r o , a t wh ic h p o in t s t a t u s c o m p e t it io n s e t s in .

Th e e xa m p le h a s t h e fo llo win g p a r a m e t e r s : t h e p e r fo r m a n c e s lo p e is µ = 0 : 8 , t h a t is ,

p e r fo r m a n c e c o n t r ib u t io n p e r a c t o r , ¼i, va r ie s b e t we e n z e r o ( n o wo r k e ®o r t ) a n d ( 1 ¡

e¡0:8 ) = 0 :5 6 , s o t o t a l g r o u p p e r fo r m a n c e c a n b e m a xim a lly 1 : 1 2 . Th e u t ilit y o f m o n e y

is ±m = 1 p e r u n it o f o u t p u t , a n d t h e e n t ir e g r o u p o u t p u t is g ive n b a c k t o t h e g r o u p

m e m b e r s , via a b o n u s o f ¯ = 1 , in a d d it io n t o a b a s e s a la r y o f w = 1 . Th e u t ilit y e la s t ic it y

o f r a n k is ±r = 1 . Th u s , t h e m a g n it u d e o f r a n k u t ilit y is c o m p a r a b le t o m o n e y u t ilit y.

8The simulation is written as a Pascal program within the Delphi environment. One simulation run

over 1000 time units takes less than a second on a PC with a 300 MHz Pentium 2 processor.
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E a c h a c t o r e xa m in e s h is / h e r p e r fo r m a n c e a n d s t a t u s s it u a t io n a t r a n d o m t im e in t e r va ls

a t a n a ve r a g e r a t e o f ¸ = 0 :0 5 ; t h u s , s / h e c o m p a r e s c o m p e n s a t io n a n d r a n ks , o n a ve r a g e ,

e ve r y t we n t y t im e u n it s ( in t h e r e m a in d e r o f t h e a r t ic le , we t a ke a t im e u n it t o b e a d a y) .

E xis t in g s t a t u s d e c a ys a t a r a t e o f ® = 0 :6 fr o m o n e e va lu a t io n t o t h e n e xt . In d e t e r m in in g

t h e c h a n g e in s t a t u s d u r in g a n e va lu a t io n , p o lit ic kin g is we ig h e d a t ( 1 ¡ ° ) = 0 : 8 , a n d

c o n t r ib u t io n is o n ly we ig h e d a t ° = 0 : 2 . Th u s , t h e g r o u p is qu it e \ p o lit ic a l" a n d n o t a

m e r it o c r a c y, a lt h o u g h p e r fo r m a n c e d o e s h a ve a n in ° u e n c e .

W it h t h e s e p a r a m e t e r s , E qu a t io n ( 4 ) yie ld s t h e m in im u m e ®o r t le ve l a s k¤ = ¡1 :3 . Th is

m e a n s t h a t in t h e s it u a t io n d e s c r ib e d in t h e e xa m p le , t h e r e is a t r a d e -o ® t o b e m a d e a t

e ve r y wo r k e ®o r t le ve l b e t we e n p u r s u in g c o m p e n s a t io n a n d p u r s u in g r a n k. W e e xp e c t ,

t h e r e fo r e , t o o b s e r ve t h e fu ll p o s s ib le r a n g e o f wo r k e ®o r t fr o m z e r o t o o n e .

W e t e s t e d m a n y c o m b in a t io n s o f p a r a m e t e r s , e .g ., wit h lo w a n d h ig h p o lit ic kin g we ig h t ,

wit h fa s t a n d s lo w s t a t u s d e c a y, a n d wit h s t e e p a n d s h a llo w s lo p e µ o f t h e in d ivid u a l

p e r fo r m a n c e c u r ve . Th e s e p r e p a r a t o r y r e s u lt s c o n ¯ r m t h e c o m p a r a t ive s t a t ic s fr o m t h e

a n a lyt ic a l m o d e l: h ig h p o lit ic kin g we ig h t , fa s t s t a t u s d e c a y, a n d lo w p e r fo r m a n c e s lo p e a ll

in c r e a s e t h e a m o u n t o f p o lit ic kin g a n d r e d u c e wo r k e ®o r t a n d g r o u p p e r fo r m a n c e . Th e n ,

we s e t o u t t o t e s t t h e p r e d ic t io n s fr o m t h e a n a lys is a b o ve .

Fir s t , c o n s id e r t h e d e t e r m in is t ic c a s e , wh e r e t h e g r o u p m e m b e r s c a n p r e d ic t wit h c e r t a in t y

t h e o u t p u t fr o m wo r k a n d fr o m p o lit ic kin g . Fig u r e 3 s h o ws t h e r e s u lt s o f a s im u la t io n

r u n o ve r 1 ; 0 0 0 d a ys in a g r a p h o f t h e e vo lu t io n o f t o t a l g r o u p o u t p u t a n d o f t h e a ve r a g e

wo r k e ®o r t ( a ve r a g e d o ve r t h e t wo a c t o r s ) . On t h e r ig h t -h a n d s id e , t h e p a r a m e t e r s o f t h e

e xa m p le a r e r e p e a t e d .

Th e Fig u r e s h o ws h o w g r o u p p e r fo r m a n c e s t a r t s o u t h ig h , wit h g r o u p o u t p u t ¦ = 1 : 1 2 ,

a n d a ve r a g e wo r k e ®o r t ¼i = 1 . H o we ve r , p e r fo r m a n c e d e t e r io r a t e s ( wit h t h e c r it ic a l e ®o r t

k̂i, wh e r e r a n k is lo s t o r g a in e d ) a s t h e t wo a c t o r s ' s t a t u s le ve ls a p p r o a c h e a c h o t h e r .

A ft e r a b o u t 1 5 0 d a ys , t h e g r o u p r e a c h e s a n e qu ilib r iu m , wit h b o t h a c t o r s s p e n d in g 6 5 %
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Group Performance
Avg. Work Effort
Level

Parameters:

wages w = 1
bonus β = 1
money value δm = 1
rank value δr = 0.33
perf. Slope θ = 0.8
status decay α = 0.6
meritocracy
weight γ = 0.2
evaluation rate λ = 0.05
exp. uncertainty
επ = εp = 0.0
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Fig u r e 3 : E vo lu t io n o f g r o u p p e r fo r m a n c e wit h o u t u n c e r t a in t y

o f t h e ir t im e wo r kin g , a n d 3 5 % p o lit ic kin g . A ft e r t h is p o in t in t im e , t h e r e a r e n o m o r e

r a n k c h a n g e s ; b o t h a c t o r s s h a r e r a n k 1 , wit h a s t a t u s le ve l o f 0 : 2 2 6 .

H o we ve r , t h e s it u a t io n s h o wn in Fig u r e 3 is o n ly o n e in s t a n c e o f p o s s ib le g r o u p b e h a vio r

( o n e s a m p le p a t h ) . A s t h e a c t o r s e va lu a t e t h e ir s t a t u s a s yn c h r o n o u s ly a t r a n d o m p o in t s

in t im e , e a c h s im u la t io n r u n r e a c h e s a d i®e r e n t e qu ilib r iu m . Ove r 2 5 r u n s o f a 1 ; 0 0 0

d a ys e a c h , t h e average e ®o r t le ve l is 0 : 8 9 . Th e s t a n d a r d d e via t io n o f t h e a ve r a g e e ®o r t

le ve ls o ve r t h e 2 5 r u n s is 0 : 1 3 , wit h a m in im u m o f 0 :5 7 a n d a m xim u m o f 1 : 0 7 . Th u s , t h e

g r o u p d o e s s e t t le in a s t a b le e qu ilib r iu m e a c h t im e , b u t it c a n n o t b e p r e d ic t e d wh e t h e r

t h e e qu ilib r iu m is o n e o f h ig h o r o f lo w g r o u p p e r fo r m a n c e . Th is p a r a lle ls t h e a n a lys is in

t h e p r e vio u s s e c t io n .

N o w, we in t r o d u c e u n c e r t a in t y in t o t h e s ys t e m . L e t u s a s s u m e t h a t b o t h u n c e r t a in t ie s

²p a n d ²¼ h a ve a s ym m e t r ic e xp o n e n t ia l d is t r ib u t io n , wit h a n e xp e c t e d va lu e o f 0 :0 5 if

t h e r a n d o m va r ia b le is p o s it ive , a n d a n e xp e c t e d va lu e o f ¡ 0 : 0 5 if t h e r a n d o m va r ia b le is

n e g a t ive . Th e e xp o n e n t ia l d is t r ib u t io n h a s t h e c h a r a c t e r is t ic t h a t wit h h ig h p r o b a b ilit y,
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t h e va lu e o f t h e r a n d o m va r ia b le is s m a ll ( e .g ., t h e va lu e is s m a lle r t h a n t h e m e a n wit h a

p r o b a b ilit y o f 6 3 % ) , a n d t h e p r o b a b ilit y o f la r g e r va lu e s o c c u r r in g fa lls o ® e xp o n e n t ia lly.

H o we ve r , ve r y la r g e va lu e s c a n o c c u r , a lb e it wit h lo w fr e qu e n c y. In t h e c o n t e xt o f o u r

e xa m p le , t h is is a r e a s o n a b le p r o b a b ilis t ic s t r u c t u r e : m o s t o f t h e t im e , t h e a c t o r s m a ke

g o o d g u e s s e s a b o u t t h e o u t c o m e o f t h e ir a c t io n s , b u t e ve r y o n c e in a wh ile , a p r e d ic t io n is

wa y o ® t h e m a r k. Th e s a m e wo r k g r o u p a s in Fig u r e 3 is s im u la t e d wit h t h is u n c e r t a in t y

in t r o d u c e d . Th e r e s u lt is r e p o r t e d in Fig u r e 4 .
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Group Performance
Avg. Work Effort
Level

R
an
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Actor 2

Actor 1

Parameters:

same as in Figure 3,
except:

exp. uncertainty
επ = εp = 0.05
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Fig u r e 4 : E vo lu t io n o f g r o u p p e r fo r m a n c e a n d r a n ks , wit h u n c e r t a in t y

W it h u n c e r t a in t y a d d e d , g r o u p o u t p u t d o e s n o t s e t t le d o wn in a e qu ilib r iu m . A t a n y p o in t

in t im e , o u t p u t m a y g o u p o r d o wn . Mo r e o ve r , t h e t o t a l r a n g e o f o b s e r ve d o u t p u t s h a s

in c r e a s e d : e ®o r t le ve ls r is e t o a b o ve 1 , a n d a s a c o n s e qu e n c e , o u t p u t in c r e a s e s t o a b o ve
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1 : 1 2 .9 Th is is t h e e ®e c t o f r a n d o m n e s s , b o o s t in g e ®o r t r e s u lt s s o m e t im e s , a n d r e n d e r in g

t h e m in e ®e c t ive a t o t h e r t im e s .

Th e lo we r p a r t o f Fig u r e 4 s h o ws t h a t t h e r a n d o m va r ia t io n s o f p e r fo r m a n c e a n d p o lit ic kin g

e ®e c t ive n e s s c a u s e t h e g r o u p m e m b e r s t o c o n t in u o u s ly c o n t e s t a n d c h a n g e s t a t u s r a n ks .

W h e n e ve r s t a t u s le ve ls a r e s e p a r a t e d s u ± c ie n t ly t o d e c r e a s e t h e in c e n t ive t o p o lit ic k, t h e

wo r k e ®o r t le ve l r e c o ve r s . Th e b e h a vio r o f t h e g r o u p ° u c t u a t e s u n p r e d ic t a b ly o ve r t im e .

In s p it e o f t h is in c r e a s e d u n p r e d ic t a b ilit y in o n e s im u la t io n r u n , o r o n e g r o u p h is t o r y,

t h e a priori g r o u p p e r fo r m a n c e va r ia b ilit y o ve r m a n y r u n s s t a ys vir t u a lly u n c h a n g e d in

c o m p a r is o n t o t h e b a s e c a s e ( in Fig u r e Fig u r e 3 ) . A ve r a g e p e r fo r m a n c e a n d s t a n d a r d

d e via t io n o ve r 2 5 r u n s a r e s t a t is t ic a lly in d is t in g u is h a b le fr o m t h e b a s e c a s e .10 In o t h e r

wo r d s , t h e ° u c t u a t io n s m a y b e s e e n b y g r o u p m a n a g e m e n t a s a n \ in s u r a n c e " a g a in s t t h e

g r o u p \ g e t t in g s t u c k" in a lo w-p e r fo r m a n c e e qu ilib r iu m . Th e p r ic e fo r t h is in s u r a n c e is

t h a t t h e g r o u p will n o t b e a b le t o m a in t a in a h ig h -p e r fo r m a n c e e qu ilib r iu m , e it h e r .

W e h a ve , t h u s , c o n ¯ r m e d t h e e ®e c t o f u n c e r t a in t y in t h e m o d e l. W e n o w e xa m in e t h e

s c e n a r io in wh ic h t h e g r o u p d o e s n o t a llo w t wo m e m b e r s t o s h a r e t h e s a m e s t a t u s r a n k. If

t wo a c t o r s s h a r e t h e s a m e s t a t u s le ve l, a \ c o in is t o s s e d " t o s e t t le t h e r a n k. Th e a n a lys is in

t h e p r e vio u s s e c t io n p r e d ic t s t h a t a c t o r s will in c r e a s e p o lit ic kin g t o a c h ie ve t h e h ig h e r r a n k

wit h c e r t a in t y, if s t a t u s le ve ls c a n n o t b e d is t in g u is h e d p e r fe c t ly. Th e s im u la t io n c o n ¯ r m s

t h is e xp e c t a t io n : t h e e qu ilib r iu m s t a ys u n d is t u r b e d if a c t o r s c a n d is t in g u is h s t a t u s p e r -

fe c t ly. H o we ve r , a c t o r s va r y t h e ir e ®o r t le ve ls c o n t in u o u s ly if a t h r e s h h o ld o f p e r c e iva b le

s t a t u s d i®e r e n c e s is in t r o d u c e d . Fig u r e 5 s h o ws a n e xa m p le wh e r e t h e t h r e s h h o ld is 0 : 0 1 .

Th e la r g e r t h e t h r e s h h o ld , t h e m o r e d o e s g r o u p p e r fo r m a n c e ° u c t u a t e . Ove r 2 5 r u n s , t h e

a ve r a g e p e r fo r m a n c e a n d it s s t a n d a r d d e via t io n a r e a g a in s t a t is t ic a lly u n d is t in g u is h a b le

9If one waits su±ciently long, an instance of a negative performance will also be observed, due to the

in¯nitely long tail of the exponential distribution.
10A t-test could not reject the null-hypothesis, of both collections of 25 runs coming from the same

distribution, even at the 30% signi¯cance level.
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fr o m t h e b a s e c a s e ( Fig u r e 3 ) . Th u s , t h e im p o s s ib ilit y o f s h a r in g r a n ks h a s a s im ila r e ®e c t

o n g r o u p p e r fo r m a n c e a s ( p e r fo r m a n c e a n d p o lit ic kin g ) u n c e r t a in t y, p r o vid e d t h e r e is a

t h r e s h h o ld o f p e r c e iva b le s t a t u s d i®e r e n c e s .

Avg. Work Effort
Level

Parameters:

same as in Figure 3,
except:

rank assigned randomly
if status is tied; status
levels can only be
“distinguished” if apart
by at least 0.01.

Time
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Fig u r e 5 : Gr o u p p e r fo r m a n c e wit h o u t s h a r e d s t a t u s r a n ks

In t h e p r e s e n c e o f p e r fo r m a n c e u n c e r t a in t y, t h e wa y in wh ic h s t a t u s is u p d a t e d o ve r t im e

h a s a n im p o r t a n t in ° u e n c e o n t h e b e h a vio r o f t h e g r o u p . Th e ° u c t u a t io n s in Fig u r e s 4

a n d 5 a r e d r ive n b y t h e d e c a y o f s t a t u s o ve r t im e , wh ic h e lim in a t e s a n y s t a t u s s e p a r a t io n

a n d fo r c e s t h e g r o u p in t o p o lit ic kin g b e h a vio r . If, in c o n t r a s t , s t a t u s a c c u m u la t e s o ve r

t im e wit h o u t d e c a y, a n in it ia l s t a t u s h ie r a r c h y c a n b e s u s t a in e d : n o g r o u p m e m b e r h a s a n

in c e n t ive t o p o lit ic k, a s n o r a n k g a in is a c h ie va b le , s o s t a t u s e n h a n c e m e n t s a r e d e t e r m in e d

b y c o n t r ib u t io n o n ly. If t h e in it ia l s t a t u s d i®e r e n c e s a r e s u ± c ie n t , t h e p e r fo r m a n c e va r i-

a t io n s a ve r a g e o u t o ve r t im e a n d c a n n o t d e s t a b iliz e t h e e xis t in g r a n kin g . Th u s , a g r o u p

wh ic h c a n c h o o s e , o r a t le a s t in ° u e n c e , t h e wa y it u p d a t e s s t a t u s , m a y b e a b le t o m a in t a in

a h ig h p e r fo r m a n c e e qu ilib r iu m .
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A ¯ n a l o b s e r va t io n h e lp s t o illu m in a t e t h e c h a r a c t e r is t ic s o f o u r m o d e l. W h e n we in t r o -

d u c e a t h r e s h h o ld o f p e r c e iva b le s t a t u s d i®e r e n c e s in t o t h e b a s e c a s e ( wit h o u t u n c e r t a in t y

a n d wit h s h a r in g o f r a n ks ) , t h e g r o u p 's e qu ilib r iu m , wh e r e e ve r it is in it ia lly, \ c r e e p s u p "

t o fu ll wo r k e ®o r t a n d n o p o lit ic kin g . Th e r e a s o n is t h a t a c t o r s n o w c a n r e d u c e t h e ir

p o lit ic kin g t o t h e p o in t wh e r e t h e ir s t a t u s is lo we r t h a n t h e ir r iva l's b y a n a m o u n t ju s t

b e lo w t h e p e r c e p t io n t h r e s h h o ld . A s a r e s u lt , t h e wh o le g r o u p c a n , o ve r t im e , in c r e a s e

wo r k e ®o r t . Th e h ig h e r t h e p e r c e p t io n t h r e s h h o ld , t h e le s s t im e n e e d s t h e g r o u p t o r e a c h

fu ll p e r fo r m a n c e .

5.2 Lar ger Gr oup Size

A ft e r t h e a b o ve a n a lys is a n d e xa m p le s , we n o w u n d e r s t a n d t h e fu n d a m e n t a l c h a r a c t e r is t ic s

o f wo r k b e h a vio r in o u r m o d e l fo r s m a ll g r o u p s wit h o n ly t wo m e m b e r s . W e a r e n o w r e a d y

t o e xa m in e t h e m o r e c o m p lic a t e d c a s e o f a la r g e r g r o u p . W h e n t h e g r o u p c o m p r is e s m o r e

t h a n t wo a c t o r s , we e xp e c t t h e n u m b e r o f s t a t u s c o m p a r is o n s t o in c r e a s e , a n d r a n k c h a n g e s

t o o c c u r m o r e o ft e n b e c a u s e o n ly o n e a c t o r c lo s e e n o u g h in s t a t u s t o t h e o n e c u r r e n t ly

e va lu a t in g t h e s it u a t io n s u ± c e s in o r d e r t o e lic it c o m p e t it io n . A s a r e s u lt , we e xp e c t t h e

s ys t e m t o b e c o m e m o r e n o is y. Fig u r e 6 s h o ws t h e s im u la t e d wo r k e ®o r t o f a g r o u p o f n = 7

a c t o r s o ve r 1 ; 0 0 0 d a ys . A ll o t h e r p a r a m e t e r s a r e u n c h a n g e d in c o m p a r is o n t o Fig u r e 3 .

Co m p a r in g t h e a ve r a g e p e r fo r m a n c e in Fig u r e 6 wit h Fig u r e 3 , it in c r e a s e s fr o m 0 : 9 0 t o

1 : 1 9 , t a ke n a g a in o ve r 2 5 s im u la t io n r u n s ( p e r fo r m a n c e is n o t s h o wn in Fig u r e 6 , a s it

d e c r e a s e s qu ic kly fr o m t h e m a xim u m o f 3 :8 a n d t h e n c lo s e ly p a r a lle ls t h e e ®o r t le ve l) .

Th e g r o u p h a s b e e n in c r e a s e d fr o m o n e t o s e ve n , b u t o u t p u t g r o ws o n ly b y 3 0 % . Th is is

d u e t o a m u c h h ig h e r le ve l o f p o lit ic kin g ; s im p le in s p e c t io n m a ke s c le a r t h a t t h e a ve r a g e

le ve l o f wo r k e ®o r t a llo c a t io n ( \ a vg . c o n t r ib u t io n le ve l" in t h e Fig u r e s ) in t h e g r o u p o f

s e ve n is m u c h lo we r t h a n in t h e g r o u p o f t wo . Th e h ig h e r p o lit ic kin g is c a u s e d b y m u c h

m o r e fr e qu e n t \ e n c o u n t e r s " o f s t a t u s c o m p e t it io n b e t we e n p a ir s o f a c t o r s in t h e la r g e r
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Fig u r e 6 : W o r k e ®o r t a n d r a n ks in a g r o u p o f s e ve n a c t o r s

g r o u p . Mo s t o f t h e a d d it io n a l wo r k c a p a c it y in t r o d u c e d b y t h e a d d it io n a l g r o u p m e m b e r s

is d is s ip a t e d in s t a t u s c o m p e t it io n . Th e fr e qu e n t e n c o u n t e r s c a n b e s e e n in t h e lo we r c h a r t

o f Fig u r e 6 . A s a r e s u lt , t h e g r o u p n e e d s m u c h m o r e t im e t o r e a c h a s t a b le le ve l, wh ic h is a t

a m u c h lo we r o ve r a ll le ve l o f wo r k e ®o r t . A ft e r 1 ; 0 0 0 d a ys , r a n ks a r e s t ill b e in g c o n t e s t e d

a n d c h a n g e d . Mo r e o ve r , t h e la r g e g r o u p 's b e h a vio r h a s a h ig h e r va r ia b ilit y t h a n t h e s m a ll

g r o u p 's : o ve r t h e 2 5 r u n s , ( wit h in -r u n a ve r a g e ) p e r fo r m a n c e h a s a s t a n d a r d d e via t io n o f

0 : 5 0 ( ve r s u s 0 :1 3 fo r t h e t wo -a c t o r g r o u p ) , wit h a m a xim u m o f 2 : 5 a n d a m in im u m o f 0 : 3 5 .

Fig u r e 7 s h o ws t h e e ®e c t o f u n c e r t a in t y ( in t h e s a m e fo r m a s in Fig u r e 4 ) in t h e la r g e

g r o u p . A s b e fo r e , p e r fo r m a n c e ° u c t u a t io n s wit h in o n e s a m p le p a t h a r e in c r e a s e d ; t h e

g r o u p is c a p a b le o f c o m in g b a c k t o a lm o s t fu ll p e r fo r m a n c e o n c e o ve r t h e 1 ; 0 0 0 d a ys .

Ove r 2 5 r u n s , t h e p e r fo r m a n c e a ve r a g e is a g a in in d is t in g u is h a b le fr o m t h e d e t e r m in is t ic

c a s e ( Fig u r e 6 ) . H o we ve r , t h e s t a n d a r d d e via t io n o f p e r fo r m a n c e o ve r t h e 2 5 r u n s is
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Fig u r e 7 : W o r k e ®o r t in a g r o u p o f s e ve n wit h u n c e r t a in t y

decreased s ig n ī c a n t ly, fr o m 5 0 d o wn t o 1 8 .11 Th u s , u n c e r t a in t y in t h e e ®e c t s o f wo r k a n d

p o lit ic kin g h a s a bene¯cial e ®e c t fo r la r g e r g r o u p s , b y r e d u c in g t h e u n c e r t a in t y o f t h e ¯ r m

a b o u t wh e r e t h e g r o u p 's p e r fo r m a n c e le ve l will s e t t le d o wn .

6 Conclusion

S t a t u s is p e r va s ive in h u m a n b e h a vio r , b o t h in t h e wo r k e n vir o n m e n t a n d in e ve r yd a y life

( B a r ko w 1 9 8 9 ) . Th is a r t ic le m a ke s a c o n t r ib u t io n t o a n o n g o in g d e b a t e wh e t h e r s t a t u s

c o m p e t it io n in wo r k g r o u p s p u s h e s e m p lo ye e s t o p e r fo r m , o r wh e t h e r it c a u s e s wa s t e fu l

jo s t lin g fo r p o s it io n a n d d e s t r u c t ive b e h a vio r . W e b u ild o n wo r k in e c o n o m ic s , s o c io lo g y,

a n d e vo lu t io n a r y a n t h r o p o lo g y t o fo r m a liz e s t a t u s a s a r e la t ive s t a n d in g o f p r e s t ig e , d e -

t e r m in e d b y b o t h wo r k o u t p u t a n d n o n -p r o d u c t ive p o lit ic a l a c t ivit ie s , s u c h a s b u ild in g

s t a t u s s ym b o ls , o r s p r e a d in g g o s s ip . Th e b a s ic a s s u m p t io n o f o u r m o d e l is t h a t e m p lo y-

11An F-test for the di®erence of the variances is statistically signi¯cant at the level of 10¡6.
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e e s a llo c a t e t h e ir t o t a l e ®o r t \ b u d g e t " b e t we e n wo r k a n d p o lit ic kin g ( n o t b e t we e n wo r k

a n d le is u r e , a s in t r a d it io n a l e c o n o m ic s m o d e ls ) . Th is s it u a t io n is p a r t ic u la r ly r e le va n t t o

p r o fe s s io n a l wo r k g r o u p s , s u c h a s R &D t e a m s , wh e r e t h e in d ivid u a l's wo r k c o n t r ib u t io n

c a n n o t e a s ily b e m o n it o r e d b y m a n a g e m e n t .

Th e r e la t ive im p o r t a n c e o f wo r k o u t p u t a n d p o lit ic kin g in t h e o r g a n iz a t io n e xp r e s s e s t h e

c u lt u r e o f t h e g r o u p o r t h e e a s e o f m e a s u r in g c o n t r ib u t io n , wh e t h e r it fu n c t io n s a s a

\ m e r it o c r a c y" o r wh e t h e r p e o p le a d va n c e via p o lit ic s . W e d e ve lo p a d yn a m ic s im u la t io n

m o d e l o f s t a t u s c o m p e t it io n , wh ic h e xp lic it ly a c kn o wle d g e s t h a t p e r fo r m a n c e a n d s t a t u s

c o m p e t it io n c h a n g e o ve r t im e . W e a r e , t o o u r kn o wle d g e , t h e ¯ r s t t o fo r m a lly a d d r e s s

t h e qu e s t io n o f u n d e r wh ic h c ir c u m s t a n c e s s t a t u s c o m p e t it io n s u p p o r t s g r o u p o u t p u t , a n d

u n d e r wh ic h c ir c u m s t a n c e s it r e d u c e s o u t p u t .

A n im m e d ia t e e xt e n s io n t o b e e xp lo r e d is in t e r d e p e n d e n c e o f t h e g r o u p m e m b e r s ' p e r fo r -

m a n c e ( fo r e xa m p le , via a m u lt ip lic a t ive r a t h e r t h a n a d d it ive g r o u p p r o d u c t io n fu n c t io n

¦ ) . A n o t h e r e xt e n s io n is t h e a c t o r s ' a b ilit y t o c o n t r o l t h e va r ia n c e o f t h e ir p e r fo r m a n c e :

d o e s it p a y t o t a ke p e r fo r m a n c e r is ks in o r d e r t o g a in s t a t u s r a n k? In o t h e r fu t u r e wo r k,

t h e m o d e l p a r a m e t e r s s h o u ld b e lin ke d t o c o n s t r u c t s fr o m p r a c t ic e , a n d t h e r e s u lt s o f t h e

m o d e l t e s t e d o n r e a l d a t a . H o we ve r , a s a ¯ r s t s t e p , t h e m o d e l p a r a m e t e r s h a ve fa c e va lid -

it y, t h a t is , t h e y s e e m t o c o r r e s p o n d t o c h a r a c t e r is t ic s o f r e a l o r g a n iz a t io n s . Th e r e s u lt s o f

t h e m o d e l s u p p o r t s o m e b a s ic in t u it io n s : h ig h e r g r o u p -p e r fo r m a n c e r e la t e d p a y in c r e a s e s

t h e m o t iva t o n t o wo r k. H o we ve r , a lo w s t a b ilit y o f t h e e s t a b lis h e d s t a t u s r a n kin g , a s

we ll a s a h ig h o r g a n iz a t io n a l we ig h t o n p o lit ic s , d ive r t s e ®o r t fr o m p r o d u c t ive wo r k t o

p o lit ic kin g , t h u s r e d u c in g o u t p u t .

U n e xp e c t e d d yn a m ic e ®e c t s e m e r g e in o u r m o d e l, wh ic h h a ve n o t b e e n p r e d ic t e d b y p r e -

vio u s t h e o r y. S t a t u s d e c a y, t o g e t h e r wit h s t a t u s c o m p e t it io n , le a d s t o u n c e r t a in t y in t h e

g r o u p 's p e r fo r m a n c e t o b e e xp e c t e d . If in d ivid u a l p e r fo r m a n c e a n d p o lit ic kin g e ®e c t ive -

n e s s c a n b e p r e d ic t e d p e r fe c t ly b y t h e g r o u p m e m b e r s , t h e g r o u p s e t t le s in a n e qu ilib r iu m
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o f e ®o r t le ve ls , b u t a t wh a t e ®o r t le ve l c a n n o t b e p r e d ic t e d . If u n c e r t a in t y is p r e s e n t ( in

t h e e ®e c t o f e ®o r t o r p o lit ic kin g ) , t h e wo r k g r o u p c a n n n o t s e t t le d o wn in a n e qu ilib r iu m ,

b u t oscillates b e t we e n p h a s e s o f h ig h p e r fo r m a n c e ( a s lo n g a s r a n ks a r e s t a b le ) a n d lo w

p e r fo r m a n c e ( wh e n r a n ks a r e c o n t e s t e d ) . H o we ve r , t h e a priori u n c e r t a in t y a b o u t g r o u p

p e r fo r m a n c e is t h e s a m e a s wit h o u t p e r fo r m a n c e u n c e r t a in t y. If t h e s h a r in g o f r a n k in

c a s e o f e qu a l s t a t u s le ve ls ( a n a lo g o u s t o s h a r e d o lym p ic m e d a ls o r a s h a r e d n o b e l p r iz e ) is

n o t t o le r a t e d , g r o u p e ®o r t le ve ls o s c illa t e e ve n wh e n in d ivid u a l p e r fo r m a n c e is n o t s u b je c t

t o u n p r e d ic t a b ilit y. A g r o win g g r o u p s iz e c h a n g e s b e h a vio r : ¯ r s t , s t a t u s le ve ls b e c o m e ,

r e la t ive ly s p e a kin g , m o r e c o m p r e s s e d , s o t h e t o t a l le ve l o f p o lit ic kin g g r o ws . Th u s , a s u b -

s t a n t ia l p a r t o f t h e a d d e d c a p a c it y fr o m m o r e g r o u p m e m b e r s m a y d is s ip a t e in s t r ife a n d

s t a t u s e n h a n c e m e n t . S e c o n d , a p r io r i u n c e r t a in t y a b o u t t h e g r o u p 's p e r fo r m a n c e fu r t h e r

in c r e a s e s in t h e la r g e r g r o u p . U n p r e d ic t a b ilit y fo r t h e in d ivid u a l h a s a b e n e ¯ c ia l e ®e c t fo r

t h e la r g e g r o u p , a s t h e a priori u n c e r t a in t y a b o u t h o w t h e g r o u p p e r fo r m a n c e le ve l will

t u r n o u t d e c r e a s e s .

S t r ivin g fo r s t a t u s is in e vit a b le a s it is b u ilt in t o a ll o f u s , b u t it c a n b e h a r n e s s e d p o s it ive ly

if s t r u c t u r e d we ll: o r g a n iz a t io n s c a n in ° u e n c e o n wh a t t h e y b a s e s t a t u s . E s t a b lis h in g a

c u lt u r e wh e r e c o n t r ib u t io n t o o u t p u t is o b s e r va b le a n d va lu e d is o n e p o s s ib ilit y. If p o lit ic s

c a n n o t b e s u p p r e s s e d , t h e o r g a n iz a t io n c a n a t t e m p t t o m a ke t h e s t a t u s r a n kin g s s t a b le ,

in o r d e r t o a vo id c o n t in u o u s r a n k c o n t e s t in g , a n d in t r o d u c e in c e n t ive c o m p e n s a t io n . If

s t a t u s u p d a t in g o ve r t im e c a n b e in ° u e n c e d , s t a t u s a c c u m u la t io n wit h o u t d e c a y m a y

a llo w t h e g r o u p t o m a in t a in h ig h p e r fo r m a n c e . S h a r in g r a n ks m a y a llo w t h e g r o u p t o

a t t a in a s t a b le wo r k e ®o r t e qu ilib r iu m , wh ic h c a n b e b e n e ¯ c ia l if t h e o r g a n iz a t io n is

c a p a b le o f \ n u d g in g " t h e g r o u p t o wa r d a \ g o o d " e qu ilib r iu m in it ia lly. In la r g e g r o u p s ,

u n p r e d ic t a b ilit y o f t h e r e s u lt s o f p o lit ic kin g m a y h e lp t o a t le a s t r e d u c e s t a t u s c o m p e t it io n .

S t a t u s s e e m s , in e vit a b ly, t o in ° u e n c e b e h a vio r o n o r g a n iz a t io n s ; t h e c u r r e n t a r t ic le m a ke s

a c o n t r ib u t io n t o in c lu d e it in e c o n o m ic m o d e ls o f t h e ¯ r m .
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