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THUCYDIDES ON NASH VS. STACKELBERG: 
THE IMPORTANCE OF THE SEQUENCE OF MOVES IN GAMES 

The paper p r o v i d e s a g e n e r a l c h a r a c t e r i z a t i o n of the c o n d i t i o n s in 
two-by-two games under which p l a y e r s w i l l p r e f e r t o move f i r s t o r second, 
or w i l l be i n d i f f e r e n t t o the sequence of moves. The g e n e r a l r e s u l t i s t h a t 
i n games without a pure s t r a t e g y e q u i l i b r i u m e i t h e r t h e r e w i l l be a 
s t r u g g l e f o r the second move, or the p l a y e r s w i l l agree on the sequence of 
pl a y ; a s t r u g g l e f o r the f i r s t move i s c h a r a c t e r i s t i c o f games wit h two 
pure s t r a t e g y e q u i l i b r i a ; i n games with one pure s t r a t e g y e q u i l i b r i u m , 
p l a y e r s most of the time w i l l be i n d i f f e r e n t about the sequence of moves. 
Examples from Thucydides' H i s t o r y of the Peloponnesian War and o t h e r 
p o l i t i c a l and s o c i a l s i t u a t i o n s i l l u s t r a t e how p l a y e r s manage t o change the 
sequence of moves. 
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THUCYDIDES ON NASH VS. STACKELBERG: 
THE IMPORTANCE OF THE SEQUENCE OF MOVES IN GAMES 

In a p e r i o d of "new i n s t i t u t i o n a l i s m " in p o l i t i c a l s c i e n c e , one h a r d l y 
has t o argue about the importance o f i n s t i t u t i o n s . I t i s w i d e l y accepted 
t h a t i n s t i t u t i o n s shape p o l i t i c a l outcomes. Although now, a f t e r the 
b e h a v i o r a l r e v o l u t i o n , the study o f p o l i t i c a l i n s t i t u t i o n s has r e - e n t e r e d 
the f i e l d of p o l i t i c a l s c i e n c e , in v e r y few cases are we a b l e to p r o v i d e a 
t h e o r e t i c a l understanding o f the g e n e r a l p r o p e r t i e s o f c e r t a i n r u l e s . The 
most f r e q u e n t l y s t u d i e d i n s t i t u t i o n s are o f course those o f m a j o r i t y r u l e , 2 

but t h i s r u l e i s most of the time embedded i n a much more r i c h 
i n s t i t u t i o n a l framework, 3 about which we know very few p r o p o s i t i o n s of 
general a p p l i c a b i l i t y — f o r example, t h a t a c l o s e r u l e r e s t r i c t s the s e t o f 
p o s s i b l e outcomes compared to an open r u l e , t h a t e x c l u s i v e j u r i s d i c t i o n s 
of committees r e s t r i c t outcomes even f u r t h e r , or t h a t s t r a t e g i c v o t i n g 
leads to an outcome b e l o n g i n g to the top c y c l e . 6 

T h i s paper p r o v i d e s a c h a r a c t e r i z a t i o n of one important r u l e : the 
sequence i n which two p l a y e r s p l a y a game. The general s o l u t i o n t o the 
problem of sequence in two-person games i n v o l v e s the p a y o f f s of the p l a y e r s 
only i n d i r e c t l y , s o i t i s not very h e l p f u l i n answering whether a s p e c i f i c 
game can generate f i g h t s f o r whoever moves f i r s t or second. For t h i s 
reason, I w i l l use a simple two-by-two game, which I b e l i e v e i s a 
reasonable r e p r e s e n t a t i o n of common p o l i t i c a l s i t u a t i o n s , and I w i l l 
p r o vide a complete t h e o r e t i c a l c h a r a c t e r i z a t i o n of the c o n d i t i o n s under 
which the two p l a y e r s w i l l p r e f e r to move f i r s t ( s t r u g g l e f o r l e a d e r s h i p ) , 
p r e f e r t o move second ( s t r u g g l e f o r f o l l o w e r s h i p ) , or are i n d i f f e r e n t t o 
the sequence of moves. In other words, I w i l l p r ovide an e x h a u s t i v e l i s t of 
combinations of p a y o f f s which w i l l induce p l a y e r s to agree, d i s a g r e e , or be 
i n d i f f e r e n t about the sequence of p l a y i n g the game, and i f they d i s a g r e e , 
the combinations of p a y o f f s which w i l l make each one of them p r e f e r t o p l a y 
f i r s t or second. 

1 For the t r a n s i t i o n from b e h a v i o r a l i s m to new i n s t i t u t i o n a l i s m see March 
and Olsen (1984). The term of "new i n s t i t u t i o n a l i s m " remains u n d e f i n e d in 
t h i s paper because the authors, i n order to make t h e i r p o i n t , p i l e up 
together approaches which are widely d i f f e r e n t . 
2 See McKelvey (1976) and S c h o f i e l d (1978). 
3 See Shepsle (1979), Shepsle and Weingast (1984), FereJohn and K r e i b e l 
(1987), Hammond and M i l l e r (1987) 
4 See Shepsle and Weingast (1984). 
5 See Shepsle (1979) 
6 See McKelvey and Niemi (1978). For a general treatment of t h i s 
l i t e r a t u r e which e s s e n t i a l l y stems from Arrow's (1951) theorem, see R i k e r 
(1982) and Schwartz (1986). 
7 The g e n e r a l answer to the problem of sequence i s : "Two person games can 
be p a r t i t i o n e d in t h r e e c l a s s e s : 1. If the beta-core is empty and the s-
core i s non-empty, t h e r e i s a s t r u g g l e f o r f o l l o w e r s h i p ; 2 . I f t h e b e t a -
core is non-empty and the s-core is empty, t h e r e is a s t r u g g l e f o r 
l e a d e r s h i p ; 3. If the i n t e r s e c t i o n of the beta-core and the s-core is non
empty, t h e r e is f a v o r a b l e area to c o o p e r a t i o n by t h r e a t s " (see Moulin 
(1981: 273). J. H i r s h l e i f e r (1985) on the other hand, through s i m u l a t i o n s 
came t o the c o n c l u s i o n t h a t p o s i t i v e c o r r e l a t i o n between th e p a y o f f s of the 
two p l a y e r s w i l l g i v e the advantage t o the f i r s t mover, w h i l e n e g a t i v e 
c o r r e l a t i o n w i l l g i v e the advantage t o the second mover. 
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Most but not a l l examples i n t h i s paper w i l l be borrowed from the 
f a t h e r of game theory, Thucydides. There are t h r e e c h a r a c t e r i s t i c s of 
Thucydides which make me b e l i e v e t h a t he deserves t h a t t i t l e . The f i r s t i s 
t h a t f o r Thucydides h i s t o r y i s i n t e l l i g i b l e i n terms of human a c t i o n s , 
without any i n t e r v e n t i o n by the s u p e r n a t u r a l . In modern terminology, 
outcomes are endogenous to h i s model. 

The second is t h a t he was i n t e r e s t e d in e x p l a i n i n g the g e n e r a l through 
the p a r t i c u l a r , as he i n d i c a t e s i n the f i r s t book of the H i s t o r y of the 
Peloponnesian War: " I t w i l l be enough f o r me, however, i f these words of 
mine are judged u s e f u l by those who want t o understand c l e a r l y the events 
which happened i n the past, and which (human nature being what i t i s ) w i l l , 
a t some time or o t h e r and i n much the same ways, be repeated i n the f u t u r e . 
My work is not a p i e c e of w r i t i n g designed to meet the t a s t e of an 
immediate p u b l i c , but was done to l a s t f o r ever" (Book 1: 22). In modern 
terminology, he was i n t e r e s t e d i n h i s t o r i c a l q u e s t i o n s as a means of 
f i n d i n g t h e o r e t i c a l answers. 

T h i r d , i n each i n s t a n c e h e t r i e s t o e x p l a i n the a c t i o n s o f h i s actors 
as optimal c h o i c e s g i v e n the circumstances, and not as mistakes. If the 
a c t o r s were misinformed, the reasons f o r t h e i r f a l s e b e l i e f s are provided, 
so t h a t t h e i r a c t i o n becomes r a t i o n a l g i v e n t h e i r s e t of b e l i e f s . As King 
Archidamus of S p a r t a puts it (Book 1: 84): "... t h e r e is no g r e a t deal of 
d i f f e r e n c e between the way we t h i n k and the way o t h e r s t h i n k , and t h a t it 
is i m p o s s i b l e to c a l c u l a t e a c c u r a t e l y events t h a t are determined by chance. 
The p r a c t i c a l measures t h a t we take are always based on the assumption that 
our enemies are not u n i n t e l l i g e n t . And i t i s r i g h t and proper f o r u s t o put 
our hopes i n the r e l i a b i l i t y of our own p r e c a u t i o n s r a t h e r than i n the 
p o s s i b i l i t y of our opponent making mistakes." In modern terminology, 
Thucydides c o n s i d e r s a l l i n t e r a c t i n g p a r t i e s a s r a t i o n a l p l a y e r s , and 
t h e r e f o r e , engages i n e q u i l i b r i u m a n a l y s i s . 

A l l the examples borrowed from Thucydides are i n t e r p r e t e d as games 
with complete i n f o r m a t i o n where sequence of moves is at stake. Obviously, 
t h i s i s not the o n l y p o s s i b l e i n t e r p r e t a t i o n ; i n p a r t i c u l a r , one could use 
games wit h incomplete i n f o r m a t i o n as the b a s i s of the a n a l y s i s , but at the 
c o s t o f s i m p l i c i t y and t r a c t a b i l i t y o f outcomes, and m u l t i p l i c i t y o f 
e q u i l i b r i a . 1 1 As an i n t r o d u c t i o n to the importance of sequence, two 
examples demonstrate cases where the problem emerges. 

1. The R e v o l t of M y t i l e n e (Book I I I : 30). In the year 427 BC, 
M y t i l e n e , who was an a l l y of Sparta, was under s i e g e by the Athenian f l e e t . 
The Peloponnesians o r g a n i z e d a f l e e t of f o r t y s h i p s to r e i n f o r c e Mytilene. 
However, when the f l e e t a r r i v e d c l o s e t o the i s l a n d of Lesbos where 
M y t i l e n e i s l o c a t e d , i t found t h a t M y t i l e n e had f a l l e n i n t o the hands of 
the Athenians. The Peloponnesians knew t h a t the Athenians were not aware 
t h e i r f l e e t was s o c l o s e t o Lesbos. Therefore, T e u t i a p l u s gave the 

8 Relevant examples from other authors appear in the f o o t n o t e s . 
9 Maybe the t i t l e p r e c u r s o r would be more a p p r o p r i a t e , s i n c e the date of 
b i r t h and the parenthood of game theory can be a t t r i b u t e d t o the seminal 
work of Von Neumann and Morgenstern (1944). 
10 For these two reasons, I b e l i e v e , Thucydides has been c a l l e d a 
" s c i e n t i f i c h i s t o r i a n " ( f o r a d i s c u s s i o n of the i s s u e see A l k e r (1988) who, 
however, has a d i f f e r e n t p o i n t of view). 
11 T y p i c a l l y , games with incomplete i n f o r m a t i o n , t h a t i s , games where the 
p a y o f f s of the p l a y e r s are not common knowledge have an i n f i n i t y o f 
e q u i l i b r i a (see Kreps and Wilson (1982), R u b i n s t e i n (1985). 
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f o l l o w i n g a d v i c e r e g a r d i n g the a p p r o p r i a t e course of a c t i o n : "I propose 
t h a t we should s a i l t o M y t i l e n e j u s t as we are and b e f o r e they know we are 
here. In a l l p r o b a b i l i t y , s i n c e they have only j u s t taken the c i t y , we 
s h a l l f i n d t h a t t h e i r p r e c a u t i o n s have been g r e a t l y r e l a x e d ; and t h i s w i l l 
c e r t a i n l y be so by sea, s i n c e they have no idea of having to f a c e any 
p o s s i b l e a t t a c k , and where, i n f a c t , our main s t r e n g t h happens t o l i e . I t 
i s l i k e l y , too, t h a t t h e i r l a n d f o r c e s , a f t e r t h e i r v i c t o r y , w i l l b e 
d i s p e r s e d about the houses in the c i t y and not p r o p e r l y o r g a n i z e d . So t h a t 
if we were to a t t a c k suddenly and by n i g h t , I t h i n k t h a t , w i t h t h e h e l p of 
those i n s i d e the town who are s t i l l on our s i d e , we ought t o be a b l e t o 
g a i n c o n t r o l of the p l a c e . Let us not be a f r a i d of the danger, but l e t us 
remember t h a t t h i s i s an example of the unknown f a c t o r i n warfare, and t h a t 
the good g e n e r a l i s the one who guards a g a i n s t such unknown f a c t o r s i n h i s 
own case, but e x p l o i t s them f o r a t t a c k i n the case of the enemy." 
T e u t i a p l u s ' a d v i c e was not taken by the admiral, A l c i d a s , who s a i l e d back 
to Sparta. It is easy to understand, however, why the p l a n had a h i g h 
p r o b a b i l i t y of success. It would have used an e x t r a o r d i n a r y combination of 
c o n d i t i o n s which made i t l i k e l y f o r the Athenians to be o f f guard and taken 
by s u r p r i s e : a t t a c k at n i g h t , by sea ( t r a d i t i o n a l l y a weakness o f the 
Peloponnesians), and by a f l e e t t h a t as f a r as the Athenians were concerned 
was n o n - e x i s t e n t . 

2. The Support to E i o n (Book IV: 106-7). The event o c c u r r e d in the 
year 423 BC, and t h i s is the only e x p e d i t i o n in which Thucydides h i m s e l f 
p a r t i c i p a t e d , as a g e n e r a l of the Athenian army. 1 2 H i s d e s c r i p t i o n of the 
support of E i o n goes as f o l l o w s : "In t h i s way the c i t y was s u r r e n d e r e d 13, 
and l a t e on the same day Thucydides with h i s ships s a i l e d i n t o E i o n . As f o r 
Amphipolis, B r a s i d a s had j u s t taken i t , and he was between a n i g h t of 
t a k i n g E i o n too. I f the s h i p s had not a r r i v e d s o q u i c k l y t o r e l i e v e i t , i t 
would have been i n h i s hands by dawn. A f t e r t h i s Thucydides o r g a n i z e d the 
defence of E i o n to keep it s a f e from any immediate a t t a c k by B r a s i d a s and 
t o secure i t f o r the f u t u r e . " T h i s account i s t e r s e , but one p o i n t i s very 
c l e a r : i t i s because the Athenians moved f i r s t t h a t they o b t a i n e d an 
important advantage over B r a s i d a s — r e t e n t i o n o f the c i t y o f E i o n . 

One way of l o o k i n g at these examples is as i n d i c a t i o n s t h a t the p l a y e r 
who moved f i r s t (or wanted t o move f i r s t ) , had (or would have had) a 
d e c i s i v e advantage over the opponent. If a theory based on t h e s e two 
examples p r e d i c t s t h a t moving f i r s t p r o v i d e s a d e c i s i v e advantage, then the 
theory cannot account f o r another s t o r y from Thucydides, where t h e 
Athenians won although (or because) they moved a f t e r the Peloponnesians a t 
Cynossema i n the year 411 BC (Book V I I I : 105, emphasis mine): " F i n a l l y , 
however, the Peloponnesians i n the confidence o f t h e i r v i c t o r y began t o 
s c a t t e r in p u r s u i t of i n d i v i d u a l s h i p s and, over a c o n s i d e r a b l e p a r t of the 
l i n e , t o f a l l i n t o d i s o r d e r . Seeing t h i s . Thrasybulus, and h i s men, i n s t e a d 
of c o n t i n u i n g t o extend t h e i r l i n e , turned about immediately and went i n t o 
a c t i o n a g a i n s t the enemy s h i p s which were bearing down on them. A f t e r 
r o u t i n g these, they f e l l upon t h a t p a r t of the Peloponnesian f l e e t which 
had been v i c t o r i o u s , d r i v i n g down upon them i n t h e i r d i s o r g a n i z e d s t a t e and 
p u t t i n g most of them t o f l i g h t without any r e s i s t a n c e b e i n g o f f e r e d . " 

T h i s p a r t i c u l a r example d e s c r i b e s a s u r p r i s e a t t a c k : t h e s u r p r i s e 
comes from the p l a y e r who moves second. Some t e r m i n o l o g i c a l c l a r i f i c a t i o n 

12 He spent in e x i l e most of the time of the war. 
13 He r e f e r s to the capture of Amphipolis by Brasidas and t h e 
Peloponnesian army. 
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i s i n o r d e r . T h i s c l a r i f i c a t i o n i s necessary because even m i l i t a r y o r 
academic e x p e r t s c a l l s u r p r i s e a t t a c k s " f i r s t s r i k e s . " 1 4 

There two ways t o d e f i n e sequence (or p r i o r i t y ) of moves. The f i r s t i s 
temporal: whoever moves before the opponent moves f i r s t . The second i s 
i n f o r m a t i o n a l : i f one o f the p l a y e r s moves w h i l e having a c c u r a t e 
i n f o r m a t i o n about the opponent's move, then t h i s p l a y e r moves second. Often 
the two d e f i n i t i o n s produce the same sequence of moves. For example, when a 
head of s t a t e responds to the statement of another head of s t a t e , both in 
temporal and i n i n f o r m a t i o n a l terms the sequence of moves i s c l e a r : the 
respondent moves second. However, it is f r e q u e n t l y the case t h a t the two 
d e f i n i t i o n s produce d i f f e r e n t sequences of moves. Con s i d e r a s e a l e d 
a u c t i o n : one p a r t i c i p a n t g i v e s h i s s e a l e d b i d one day, w h i l e a second one 
hour b e f o r e the d e a d l i n e . In temporal terms t h e r e is a sequence, while in 
i n f o r m a t i o n a l terms, the two p l a y e r s move s i m u l t a n e o u s l y . Suppose now t h a t 
the p a r t i c i p a n t who moved f i r s t ( i n temporal terms) was aware (through 
espionage) of the amount the opponent was going t o o f f e r ; i n t h i s case the 
i n f o r m a t i o n a l sequence i s e x a c t l y opposite t o the temporal sequence. I t 
must be i n t u i t i v e l y c l e a r at t h i s p o i n t t h a t the way the two p l a y e r s behave 
depends on i n f o r m a t i o n a l and not on temporal p r i o r i t y . L a t e r in the paper 
i t w i l l become c l e a r why game theory adopts the terminology which c a l l s a 
s u r p r i s e a t t a c k a second move although t h i s terminology c o n f l i c t s with 
immediate i n t u i t i o n . 

Consequently, the c r u c i a l question which d i s c r i m i n a t e s between the 
f i r s t and second move i n a game i s whether or not a p l a y e r has a c c u r a t e 
i n f o r m a t i o n about the opponent's move be f o r e she s e l e c t s her s t r a t e g y . I f a 
p l a y e r has a c c u r a t e i n f o r m a t i o n about the opponent's s t r a t e g y , then she is 
i n f a c t moving second i n the game. The i m p l i c a t i o n i s t h a t the s u r p r i s e 
a t t a c k advocated by T e u t i a p l u s was i n f a c t a second move, d e s p i t e i n t u i t i v e 
e x p e c t a t i o n s . 

Thucydides e x p l a i n s the l o g i c of s u r p r i s e a t t a c k i n a way t h a t makes 
p r e c i s e l y t h i s p o i n t . In the year 422 BC, B r a s i d a s e x p l a i n e d to h i s 
s o l d i e r s why they should make a s u r p r i s e a t t a c k a g a i n s t the Athenians i n 
the b a t t l e of Amphipolis (Book V: 9, emphasis mine): " I t i s , a c c o r d i n g to 
my c a l c u l a t i o n s , because they d i s p i s e us and because they have no idea t h a t 
anyone w i l l come out t o f i g h t them t h a t the enemy have come up t o the 
p o s i t i o n in which they are and are now l o o k i n g c a r e l e s s l y about them in no 
s o r t of o r d e r . But success goes t o the man who sees more c l e a r l y when the 
enemy i s making mistakes l i k e t h i s and who, making the most of h i s own 
f o r c e s , does not a t t a c k on obvious and r e c o g n i z e d l i n e s , but in the way 
t h a t b e s t s u i t s the a c t u a l s i t u a t i o n . And i t i s b y these unorthodox methods 
t h a t one wins the g r e a t e s t g l o r y ; they completely d e c e i v e the enemy, and 
are the g r e a t e s t p o s s i b l e s e r v i c e to one's own s i d e . So, at t h i s j u n c t u r e , 
w h i l e they are s t i l l c o n f i d e n t and unready, w h i l e they are t h i n k i n g , so f a r 
as I can see, more of s l i p p i n g away than of s t a n d i n g t h e i r ground, i n t h i s 
moment where t h e i r s p i r i t s are r e l a x e d , and b e f o r e they have time t o p u l l 
themselves t o g e t h e r . I propose to charge out at the double w i t h my own 
t r o o p s a g a i n s t the enemies center, t a k i n g them, i f p o s s i b l e , b y 
s u r p r i s e . . . " 

L a t e r in Thucydides' account (the year 414 BC) the renegade A l c i b i a d e s 
pushes the argument f a v o r i n g a second move even f u r t h e r when he a d v i s e s the 
Spartans t o f o r t i f y Decelea i n A t t i c a (Book VI: 91): "The s u r e s t way of 

14 Sometimes a s u r p r i s e a t t a c k i s c a l l e d i n m i l i t a r y t erminology " f i r s t 
s t r i k e . " For a s i m i l a r use in academic w r i t i n g s , see S c h e l l i n g (1960: 207). 
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harming an enemy i s t o f i n d out c e r t a i n l y what form of a t t a c k he i s most 
f r i g h t e n e d of and then employ i t a g a i n s t him. He i s l i k e l y t o know h i m s e l f 
more a c c u r a t e l y than anyone e l s e where h i s danger l i e s , and t h a t i s why he 
i s f r i g h t e n e d . " 

Another commonly hel d b e l i e f i s t h a t the p l a y e r who i s b e t t e r informed 
about h i s opponent's i n t e n t i o n s w i l l have a d e c i s i v e advantage over the 
opponent. T h i s b e l i e f leads t o opposite p r e s c r i p t i o n s than t h o s e o f the 
" f i r s t s t r i k e " t h e o r y : i t i m p l i e s t h a t p l a y e r s who move second have the 
d e c i s i v e advantage. However, as the E i o n example i n d i c a t e s , sometimes 
moving f i r s t makes a p l a y e r b e t t e r o f f . 

One can f i n d m u l t i p l e examples where the sequence of moves was 
important, such as when Kennedy d e c l a r e d u n i l a t e r a l l y t h a t the U.S. would 
not t o l e r a t e S o v i e t m i s s i l e s i n Cuba,15 or when Reagan r e f u s e d t o r e v e a l 
U.S. s t r a t e g y when asked what he would do a g a i n s t Q a d h a f f i . Some p u b l i c 
p o l i c i e s ( l i k e laws on drugs) are announced before they become e f f e c t i v e , 
or even b e f o r e they are voted i n t o law, while t h e r e is a b s o l u t e s e c r e c y 
about other p o l i c i e s ( l i k e the equivalence o f the d o l l a r t o t h e yen). 

Comparing the behavior of the p l a y e r s in these examples i n d i c a t e s t h a t 
the Peloponnesians c o u l d have moved second, a f t e r knowing what t h e i r 
opponents were doing, and taken them by s u r p r i s e ; on the o t h e r hand, the 
Americans d u r i n g the Cuban m i s s i l e c r i s i s moved f i r s t , informed the S o v i e t s 
about t h e i r p r e c i s e i n t e n t i o n s , and l e t the S o v i e t s move second by l e t t i n g 
them know the s t r a t e g y of t h e i r opponent; while Kennedy p r e f e r r e d t o move 
f i r s t i n the Cuban case, Reagan p r e f e r r e d not to move f i r s t i n the L i b y a 
case; n a t i o n a l a u t h o r i t i e s sometimes p r e f e r t o inform the p u b l i c about 
t h e i r i n t e n t i o n s , and sometimes not. 

Why is it t h a t in one case a p l a y e r considered the knowledge of h i s 
opponent's moves an advantage, in another case he r e f u s e d to r e v e a l h i s 
s t r a t e g y , and in y e t another case he gave the opponent p r e c i s e i n f o r m a t i o n ? 
Why i s i t t h a t i t was important f o r the Peloponnesians t o move a f t e r 
knowing what the Athenians were doing in M y t i l e n e , w h i l e the Athenians 
t r i e d hard t o move f i r s t i n Eion? In other words, why d i d the 
Peloponnesians want to move second, while the Athenians wanted to move 
f i r s t ? Why i s i t t h a t i n the f i r s t case the p l a y e r who moves second 
e x t r a c t s a l l the b e n e f i t s , while i n the second case a l l the b e n e f i t s g o t o 
the f i r s t mover? What are the c h a r a c t e r i s t i c s of games where the f i r s t 
mover has the advantage, and what are the c h a r a c t e r i s t i c s of games where 
a l l the advantages go to the p l a y e r who moves second? Under what c o n d i t i o n s 
w i l l p l a y e r s f i g h t f o r the f i r s t move, and under what c o n d i t i o n s w i l l they 
f i g h t f o r the second? I s i t always the case t h a t p l a y e r s w i l l f i g h t about 
the sequence of moves, or i s i t p o s s i b l e t h a t i n some cases t h e sequence of 
p l a y does not matter? What are these cases? The second s e c t i o n o f t h i s 
paper w i l l p r o v i d e answers t o a l l these questions f o r two-by-two games. The 
t h i r d s e c t i o n w i l l c a r r y the argument one step f u r t h e r . I t w i l l use 
s p e c i f i c t h e o r e t i c a l and h i s t o r i c a l examples t o examine th e q u e s t i o n : i f 
t h e r e is a s t r u g g l e f o r l e a d e r s h i p or f o r f o l l o w e r s h i p , how do the p l a y e r s 
assure t h a t they w i l l move f i r s t or second? The q u e s t i o n o f what k i n d o f 
i n s t i t u t i o n s and under what c o n d i t i o n s w i l l r e g u l a t e the sequence of moves 
w i l l not be answered i n t h i s paper. 

15 As i t w i l l become c l e a r l a t e r , t h i s account of the c r i s i s assumes t h a t 
i t can be a c c u r a t e l y d e s c r i b e d as a chicken game. T h i s assumption i s common 
i n the r e l e v a n t l i t e r a t u r e , but by no means unanimous. 
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i s , chose the S t a c k e l b e r g e q u i l i b r i u m where they were f o l l o w e r s , w h i l e the 
Athenians i n E i o n and the Americans i n the i n the Cuban c r i s i s moved f i r s t , 
t h a t i s , chose the S t a c k e l b e r g e q u i l i b r i u m where they were l e a d e r s . 

I f the Nash and the two S t a c k e l b e r g e q u i l i b r i a are the same, the 
p l a y e r s w i l l be i n d i f f e r e n t t o the sequence of moves. I f , however, the two 
S t a c k e l b e r g e q u i l i b r i a are d i f f e r e n t from the Nash e q u i l i b r i a and from each 
other, then the sequence of moves matters. We w i l l c a l l the case where both 
p l a y e r s p r e f e r t o have the f i r s t move, as i n the E i o n example, the s t r u g g l e 
f o r l e a d e r s h i p , w h i l e the case where they both want t o move second, as i n 
the cases of M y t i l e n e , Cynossema, or L i b y a , the s t r u g g l e f o r 
f o l l o w e r s h i p . 

A l l the games I w i l l d e s c r i b e w i l l be represented by T a b l e 1. In each 
case, I w i l l p r o v i d e the names of the p l a y e r s , the two s t r a t e g i e s a v a i l a b l e 
to each one of them, and the order of the p a y o f f s f o r each p l a y e r . The 
reader can then r e f e r t o Table 1 and s o l v e the game, compare the Nash and 
S t a c k e l b e r g e q u i l i b r i a , and understand which p l a y e r d e c i d e d t o a l t e r the 
sequence of moves and why. The remainder of t h i s s e c t i o n w i l l p r o v i d e an 
exhaustive c h a r a c t e r i z a t i o n o f the c o n d i t i o n s under which s t r u g g l e f o r 
l e a d e r s h i p or f o r f o l l o w e r s h i p i n two-by-two games o c c u r s . 2 0 

THEOREM 1. Two-by-two games without t i e s i n the p a y o f f s can be 
p a r t i t i o n e d i n t o t h r e e c l a s s e s : games with one pure s t r a t e g y e q u i l i b r i u m ; 
games with two pure s t r a t e g y e q u i l i b r i a (which a l s o have one mixed s t r a t e g y 
e q u i l i b r i u m ) ; and games without pure s t r a t e g y e q u i l i b r i a (which have one 
mixed s t r a t e g y e q u i l i b r i u m ) . 2 1 

Proof: See Moulin (1981: 162-64). 
THEOREM 2. In two-by-two games with two pure s t r a t e g y e q u i l i b r i a , i f 

one e q u i l i b r i u m Pareto dominates the other, the p l a y e r s are i n d i f f e r e n t to 
the sequence o f p l a y ; i f n o e q u i l i b r i u m i s Pareto s u p e r i o r , then t h e r e i s a 
s t r u g g l e f o r l e a d e r s h i p . 
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i n d i c a t e s t h a t t h e r e i s n o s t r u g g l e f o r f o l l o w e r s h i p , and t h a t the 
s i t u a t i o n can be r e s o l v e d i f p l a y e r 2 moves f i r s t . 

The remainder of the s t o r y d e s c r i b e s how the two opponents a r r i v e d at 
the mutually b e n e f i c i a l outcome. The C o r i n t h i a n s through t h e i r messengers 
o f f e r e d the f i r s t move t o the Athenians. The f a c t t h a t the messengers d i d 
not c a r r y a h e r a l d ' s wand was c a r e f u l l y planned, so t h a t t h e Athenians 
would not have to r e s p e c t them because of t h e i r m i s s i o n and would r e v e a l 
t h e i r t r u e p r e f e r e n c e s . The Athenians r e j e c t e d l e a d e r s h i p i n the game, and 
so the C o r i n t h i a n s made the f i r s t move, l e a d i n g t o the m u t u a l l y b e n e f i c i a l 
outcome ( r e t r e a t , no a t t a c k ) . 

COROLLARY 1. In zero-sum games without a pure s t r a t e g y e q u i l i b r i u m , 
t h e r e i s a s t r u g g l e f o r f o l l o w e r s h i p . 

Proof: A zero-sum game without a pure s t r a t e g y e q u i l i b r i u m cannot be 
represented by the order of p a y o f f s of Table 2, so t h e r e is a s t r u g g l e f o r 
f o l l o w e r s h i p . 

Two cases where m o d e l l i n g i s f r e q u e n t l y done as a zero-sum game are 
war and e l e c t i o n s . In both these s i t u a t i o n s one of the opponents wins and 
the other l o s e s . A c c o r d i n g t o our c o r o l l a r y , i n both t h e s e s i t u a t i o n s 
whoever moves f i r s t i s bound t o l o s e . The reader may be s u r p r i s e d by t h i s 
statement. A f t e r a l l , i t i s w e l l known th a t t a k i n g one's opponent by 
s u r p r i s e is a good method f o r i n c r e a s i n g one's chances of winning in war 
s i t u a t i o n s . The c o n t r a d i c t i o n is o n l y apparent. Here, the d e f i n i t i o n of a 
second move i s one which i s done with accurate i n f o r m a t i o n o f what the 
opponent i s doing. And t h i s i s p r e c i s e l y the essence o f t a k i n g your 
opponent by s u r p r i s e : you move knowing t h a t he does not expect you t o 
move, and so he contin u e s h i s usual a c t i v i t i e s . 

An example from Thucydides (Book I I : 71-78) i n d i c a t e s how two 
opponents made a s e r i e s of moves which took t h e i r opponent by s u r p r i s e . 
Each time t h a t one was i n n o v a t i n g , t h a t i s , using a s t r a t e g y which would 
l e a d to v i c t o r y g i v e n what the opponent was doing, the o t h e r took measures 
to c a n c e l and r e v e r s e the advantage. In the t h i r d year of the Peloponnesian 
War (the year 429 BC), the Spartans l a i d s i e g e to the c i t y of P l a t a e a , 
which was an a l l y of Athens. The Spartans s t a r t e d b u i l d i n g a mound up 
aga i n s t the c i t y w a l l . When the Plataeans saw the mound growing, they 
s t a r t e d b u i l d i n g a wooden w a l l on top of t h e i r own w a l l ; moreover, they 
demolished a p a r t of t h e i r own w a l l a g a i n s t which the mound was b e i n g 
b u i l t , and s t a r t e d c a r r y i n g away the loose e a r t h . The Spartans s t a r t e d 
f i l l i n g up the gap by packing c l a y t i g h t l y i n s i d e reed w a t t l e s . However, 
the Plataeans dug a t u n n e l underneath the mound and c a r r i e d the m a t e r i a l of 
the mound away aga i n ; moreover, they b u i l t an inner w a l l i n case they were 
defeated, so t h a t the enemy would be o b l i g e d t o s t a r t t he mound maneuver 
a l l over again. The Peloponnesians brought siege engines, which the 
Plataeans de s t r o y e d . The Peloponnesians t r i e d t o burn the c i t y down, and i f 
the wind had been f a v o r a b l e , P l a t a e a would not have s u r v i v e d . A f t e r t h i s 
l a s t f a i l u r e the Peloponnesians b u i l t a w a l l around the c i t y , and s t a r t e d 
the s i e g e of P l a t a e a . 2 6 

26 A more re c e n t and t h e o r e t i c a l example of the advantage p r o v i d e d t o the 
second mover can be p r o v i d e d by v o t i n g models which assume sequence in 
moves; these models come i n v a r i a b l y t o the c o n c l u s i o n t h a t t h e incumbent 
who runs on her r e c o r d f i n d s h e r s e l f in disadvantage (See McKelvey (1979), 
Kramer (1975), and G l a s e r Grofman and Owen (1989)). 
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l i k e those of. o t h e r people, he proposed t o g i v e them up and make them 
p u b l i c property..."(Book I I : 13). I t i s d i f f i c u l t t o r e c o n s t r u c t the 
complete game from t h i s excerpt. However, i t i s reasonable t o assume that 
P e r i c l e s would p r e f e r t o keep h i s land than g i v e i t u p t o the Athenians, s o 
he had a dominant s t r a t e g y . Archidamus' p r e f e r e n c e s are not completely 
r e v e a l e d i n the t e x t . However, we have enough i n f o r m a t i o n t o i n f e r t h a t the 
Nash e q u i l i b r i u m o f the game i s : Archidamus spares the p r o p e r t y o f h i s 
f r i e n d and P e r i c l e s keeps i t . P e r i c l e s f o r p o l i t i c a l reasons p r e f e r s the 
S t a c k e l b e r g e q u i l i b r i u m where he g i v e s up the land, and Archidamus destroys 
i t . I f Archidamus p r e f e r r e d the Nash e q u i l i b r i u m (keep, not-destroy) then 
he would t r y t o move f i r s t ; i f however he p r e f e r r e d the S t a c k e l b e r g 
e q u i l i b r i u m , he would have l e f t P e r i c l e s make the f i r s t move. The most 
p l a u s i b l e i n f e r e n c e is t h a t there was a s t r u g g l e f o r l e a d e r s h i p and 
P e r i c l e s through h i s p u b l i c statement made the f i r s t move. Thucydides does 
not f o l l o w up on t h i s s t o r y ; however, he does not mention l a t e r any 
e x c e p t i o n by the Peloponnesians to the s t r a t e g y of l a y i n g waste to the 
l a n d . 

INSERT TABLE 3 
To summarize: In games with two pure s t r a t e g y e q u i l i b r i a where none of 

them Pareto dominates the other, i t pays t o move f i r s t , and t h e r e f o r e , 
t h e r e w i l l be a s t r u g g l e f o r l e a d e r s h i p (otherwise sequence i s immaterial); 
i n games without pure s t r a t e g y e q u i l i b r i a i t pays t o move second, and 
t h e r e f o r e , most of the time there w i l l be a s t r u g g l e f o r f o l l o w e r s h i p (see 
Ta b l e 2 f o r the cases of agreement on sequence); in cases w i t h one pure 
s t r a t e g y Nash e q u i l i b r i u m , most of the time sequence does not matter (see 
T a b l e 3 f o r the e x c e p t i o n s , t h a t i s , cases of agreement on sequence, or 
cases o f s t r u g g l e f o r l e a d e r s h i p ) . 

T h i s summary p r o v i d e s a l l the necessary i n f o r m a t i o n to answer the 
q u e s t i o n s when and i n what d i r e c t i o n p l a y e r s w i l l t r y t o i n f l u e n c e the 
sequence of moves. There are two questions which l o g i c a l l y f o l l o w ; the 
f i r s t i s how can p l a y e r s a f f e c t t h i s sequence? 

For the second question, one has to observe t h a t , g i v e n t h a t p l a y e r s 
w i l l t r y t o a f f e c t the sequence of moves, i n s t i t u t i o n s which r e g u l a t e t h i s 
sequence w i l l demonstrate c e r t a i n c h a r a c t e r i s t i c s : f o r example, 
i n s t i t u t i o n s which guarantee s i m u l t a n e i t y o f moves w i l l be g e n e r a l l y 
i m p a r t i a l , except i n cases where both p l a y e r s would l i k e a p a r t i c u l a r 
sequence of moves, i n which case they w i l l be i n e f f i c i e n t ; i n s t i t u t i o n s 
which g i v e the f i r s t move t o one a c t o r w i l l s y s t e m a t i c a l l y f a v o r t h i s a c t o r 
i n cases where moving f i r s t r e presents an advantage and handicap her i n the 
cases where she p r e f e r s t o move second ( f o r example, i n zero-sum-games). 
So, the second q u e s t i o n i s what k i n d o f i n s t i t u t i o n s r e g u l a t e the sequence 
of moves, and w i t h what consequences? 

Thucydides h e l p s t o answer only the f i r s t of the two q u e s t i o n s . H is 
a c t o r s operate i n a n a n a r c h i c environment where winning i s not e v e r y t h i n g , 
i t i s the o n l y t h i n g . Therefore, i n the remainder o f t h i s paper, I w i l l 
focus e x c l u s i v e l y on the question of how a c t o r s i n f l u e n c e the sequence of 
moves i n a game. I w i l l leave the problem o f i n s t i t u t i o n s r e g u l a t i n g 
sequence f o r another study. 

30 For example r u l e s of i m p a r t i a l i t y guaranteeing f a i r c o m p e t i t i o n s l i k e 
s e a l e d a u c t i o n s , o r submission o f r o u t i n e s i n s k a t i n g o r d i v i n g ahead o f 
time ( r u l e s t h a t e l i m i n a t e the advantage of the second mover); r u l e s t h a t 
r e g u l a t e c i r c u l a t i o n ( e l i m i n a t i o n o f t h r e e lane two d i r e c t i o n roads which 
i n v i t e d r i v e r s t o p l a y the game of c h i c k e n ) ; r u l e s t h a t g i v e the f i r s t move 
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SECTION I I I : STRATEGIC CHANGE OF SEQUENCE 

In t h i s s e c t i o n I w i l l p r o v i d e a l l the mechanisms I c o u l d f i n d i n 
Thucydides by which one of the opponents i n f l u e n c e s the sequence of moves 
f o r s t r a t e g i c purposes. T h e r e f o r e , the c h a r a c t e r o f the s e c t i o n w i l l b e 
more i n d u c t i v e and l e s s s y s t e m a t i c than the p r e v i o u s s e c t i o n s . Some of the 
methods or examples may o v e r l a p , and no c l a i m of e x h a u s t i v e n e s s i s made. 

In a v e r y a b s t r a c t way, Thucydides examines two k i n d s of c o n f l i c t u a l 
s i t u a t i o n s . I f the c o n f l i c t can be avoided, then the game i s a game with 
two e q u i l i b r i a , and the f i r s t mover has (most of the time) a d e c i s i v e 
advantage; these s i t u a t i o n s l e a d t o a s t r u g g l e f o r l e a d e r s h i p . I f the 
c o n f l i c t cannot b e avoided, o r i f i t i s a n ongoing c o n f l i c t ( l i k e a 
b a t t l e ) , then the game i s zero-sum and the second mover has a d e c i s i v e 
advantage; these s i t u a t i o n s l e a d to a s t r u g g l e f o r f o l l o w e r s h i p . 

I n a l l these cases, s t r u g g l e f o r l e a d e r s h i p o r s t r u g g l e f o r 
f o l l o w e r s h i p can be r e s o l v e d i n two d i f f e r e n t ways. The f i r s t and obvious 
i s temporal p r i o r i t y . I f one of the p l a y e r s manages t o move b e f o r e or 
f a s t e r than the other, then she assures the f i r s t move ( l i k e the Athenians 
i n E i o n ) . 

The second and by f a r the most frequent way of i n f l u e n c i n g sequence is 
by m a n i p u l a t i o n of the i n f o r m a t i o n of the adversary. For example, a 
u n i l a t e r a l and c r e d i b l e statement of i n t e n t i o n assures the f i r s t move t o a 
p l a y e r , while a c c u r a t e i n f o r m a t i o n about the opponent's i n t e n t i o n s assures 
the second move. In the p r e v i o u s sentence the word a c c u r a t e is u n d e r l i n e d , 
because i f the i n f o r m a t i o n i s i n a c c u r a t e , then the a c t o r who b e l i e v e s she 
moves second and w i l l s u r p r i s e the opponent i s , i n f a c t , taken h e r s e l f by 
s u r p r i s e ( t h a t i s , moves f i r s t ) . 

Very few of the examples p r o v i d e d by Thucydides r e v o l v e around 
temporal p r i o r i t y . Most of the cases demonstrate s t r a t e g i c use of 
i n f o r m a t i o n . I n t e n t i o n s are r e v e a l e d e i t h e r t r u t h f u l l y (to a s s u r e f i r s t 
move) or f a l s e l y (to assure second move). In a l l cases, measures are taken 
so t h a t the opponent w i l l b e l i e v e the i n f o r m a t i o n . 

In a l l these cases, the game ceases to be a simple two-by-two game 
with complete i n f o r m a t i o n . Each p l a y e r has a d d i t i o n a l s t r a t e g i e s and most 
of the time does not know the p a y o f f s of the opponent. The a c c u r a t e 
r e p r e s e n t a t i o n and s o l u t i o n of such games prese n t s the problem, b e s i d e s the 
c o m p l i c a t i o n s i n t r o d u c e d by incomplete i n f o r m a t i o n , t h a t the whole s t r a t e g y 
space of e i t h e r p l a y e r cannot be e x h a u s t i v e l y d e s c r i b e d ; each opponent 
innovates and i n t r o d u c e s new o p t i o n s i n t o her s t r a t e g y space. T h e r e f o r e , 
i n s t e a d of p r o v i d i n g a complete game-theoretic account of the s i t u a t i o n , I 
w i l l use the a n a l y s i s of games with complete i n f o r m a t i o n i n t r o d u c e d i n 
s e c t i o n II to account f o r the reasons why each opponent t r i e s to change the 
sequence of moves s t r a t e g i c a l l y . The r e s t of t h i s s e c t i o n i s o r g a n i z e d i n 
two p a r t s : (1). Ways t o move f i r s t and (2). Ways t o move second. 

1. Ways t o move f i r s t : 

l i k e power of agenda s e t t i n g t o one a c t o r , l i k e the nomination t o the 
supreme c o u r t in the US, or the nomination of the prime m i n i s t e r in 
European c o u n t r i e s . 
31 Most of the methods can be found in S c h e l l i n g ' s seminal book (1960). 
What I add here, is a more formal p r e s e n t a t i o n centered around t h e problem 
of sequence of moves in Thucydides. 
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- C r e d i b l e Commitment. Before the game, one of the opponents can make a 
statement or send a s i g n a l t h a t she w i l l f o l l o w one p a r t i c u l a r s t r a t e g y . If 
t h i s statement o r s i g n a l i s b e l i e v e d , the opponent has t o s e l e c t h i s best 
response t o t h i s p a r t i c u l a r s t r a t e g y . Imagine the two d r i v e r s heading 
towards each o t h e r i n the o r i g i n a l v e r s i o n of c h i c k e n . I f one of them takes 
out the s t e e r i n g wheel and throws i t out the window, the o t h e r i s going to 
y i e l d . I t i s easy t o g i v e examples of c r e d i b l e t h r e a t s , but i t i s much more 
d i f f i c u l t t o f i n d the g e n e r a l c o n d i t i o n s of how a commitment can be made 
c r e d i b l e , t h a t i s , what i s the p a r t i c u l a r c h a r a c t e r i s t i c o f a statement 
t h a t makes i t b e l i e v a b l e by the opponent. I w i l l examine some cases. 

- P u b l i c Statement. I t i s d i f f i c u l t f o r an a c t o r , e s p e c i a l l y a p u b l i c 
f i g u r e , t o renege on a statement made i n p u b l i c . P e r i c l e s ' p u b l i c statement 
about the ownership of h i s land is an example of c r e d i b l e commitment 
through a p u b l i c statement (Book I I : 13). P e r i c l e s s o l v e s the (probable) 
s t r u g g l e f o r l e a d e r s h i p problem by making h i s p u b l i c statement f i r s t . 

- D e s t r u c t i o n of a l t e r n a t i v e o p t i o n s . Another means of making a 
c r e d i b l e commitment i s t o destroy the a l t e r n a t i v e s . Consider the f o l l o w i n g 
account by Thucydides (Book IV: 11): In 425 BC the Spartans had surrounded 
the Athenian army by l a n d and sea at P y l o s . The geography of P y l o s was such 
t h a t the Spartans c o u l d not a t t a c k with a l l t h e i r naval f o r c e s and they had 
to b r i n g up a few s h i p s at a time. According to Thucydides' d e s c r i p t i o n , 
B r a s i d a s , who was i n command of a Spartan t r i r e m e , "when he saw t h a t , 
because of the d i f f i c u l t nature of the ground, the c a p t a i n s and steersmen, 
even at p o i n t s where it d i d seem p o s s i b l e to l a n d , were hanging back f o r 
f e a r of damaging t h e i r s h i p s , he shouted out t o them, a s k i n g them what was 
the p o i n t i n s p a r i n g s h i p s ' timbers and meanwhile t o l e r a t i n g the existence 
of an enemy f o r t r e s s i n t h e i r own c o u n t r y 3 2 , t e l l i n g them t o break up t h e i r 
s h i p s so l o n g as they f o r c e d a l a n d i n g , and a p p e a l i n g to the a l l i e s , in 
r e t u r n f o r a l l the b e n e f i t s they had r e c e i v e d from S p a r t a , t o s a c r i f i c e 
t h e i r s h i p s now f o r her sake, t o run them around, t o make a l a n d i n g some 
way or o t h e r , and to overwhelm the p l a c e and i t s defenders." 

B r a s i d a s ' p e r c e p t i o n o f the s i t u a t i o n i s t h a t t h e r e are two e q u i l i b r i a 
i n t h i s game, e i t h e r the Peloponnesians lan d and the Athenians r e t r e a t , or 
the Peloponnesians r e t r e a t and the Athenians keep the t e r r i t o r y . So he 
wants h i s men by c r a s h i n g t h e i r s h i p s a g a i n s t the c o a s t to g i v e the c l e a r 
s i g n a l t h a t they w i l l be s a t i s f i e d only with the e q u i l i b r i u m where the 
Peloponnesians l a n d and the Athenians r e t r e a t . 3 3 

A d i f f e r e n t way of s e l e c t i n g between e q u i l i b r i a is by e l i m i n a t i o n of 
some of the opponent's op t i o n s , so t h a t the one l e f t l e a d s t o the p r e f e r r e d 
e q u i l i b r i u m . In 411 B.C., when some Athenian c i t i z e n s were f a v o r i n g the 
replacement of the democratic regime by an o l i g a r c h y , they were a f r a i d t h a t 
they would be p e n a l i z e d if they spoke a g a i n s t the regime (Book V I I I : 67). 
So they brought on the f l o o r "one proposal and one only, which was t h a t any 
A t h e n i a n s h o u l d be allowed t o make whatever suggestions he l i k e d w i t h 
impunity; heavy p e n a l t i e s were l a i d down f o r anyone who should b r i n g a case 

32 P y l o s is in the Peloponnese. 
33 A c c o r d i n g to the remainder of Thucydides account (Book IV: 12), 
B r a s i d a s ' p e r c e p t i o n of the s i t u a t i o n was not c o r r e c t , because defending 
the p a r t i c u l a r spot of l a n d was a dominant s t r a t e g y f o r the Athenians, and 
so i n s t e a d of r e t r e a t i n g when they saw the s i g n a l of d e t e r m i n a t i o n from 
some Spartan s h i p s , they s e l e c t e d t h e i r dominant s t r a t e g y , defended the 
l a n d and won. 
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Athenian c h a r a c t e r as he d i d , r a t h e r than be put to death on a d i s g r a c e f u l 
charge and by an u n j u s t v e r d i c t of the Athenians) he p r e f e r r e d to take h i s 
chance and, if it must be, to meet h i s own death h i m s e l f at the hands of 
the enemy". N i c i a s d i d not proceed to make h i s reaso n i n g p u b l i c i n order to 
demonstrate t o the enemy (the Syracusans) h i s d e t e r m i n a t i o n to s e l e c t the 
e q u i l i b r i u m . On the c o n t r a r y , he d i d not want the enemy t o know t h a t the 
Athenians even c o n s i d e r e d the p o s s i b i l i t y of withdrawal, " f o r they would 
then f i n d i t much harder t o do so s e c r e t l y , when they d i d decide upon t h i s 
s t e p . " However, one can m u l t i p l y the cases where a c t o r s i n v o l v e d in chicken 
games t r y t o make the p o i n t t h a t they do not c o n t r o l the process o f 
s t r a t e g y s e l e c t i o n and they are f o r c e d t o s e l e c t one p a r t i c u l a r s t r a t e g y . 

An example where the two a c t o r s compete f o r the f a v o r of a t h i r d a c t o r 
who w i l l s e l e c t the e q u i l i b r i u m i s provided by the arguments i n f r o n t of 
the demos of Athens as to who w i l l l e a d d i f f e r e n t e x p e d i t i o n s . In 425 B.C., 
the Athenians were d i s c u s s i n g the e x p e d i t i o n of a d d i t i o n a l f o r c e s against 
P y l o s , and Cleon c r i t i c i z e d N i c i a s f o r not c a p t u r i n g the Spartan forces on 
an i s l a n d c l o s e t o P y l o s . He went so f a r as t o argue t h a t he would have 
done so i f he had been i n command (Book IV: 28). N i c i a s answered that as 
f a r as he was concerned, Cleon "could take out whatever f o r c e he l i k e d and 
see what he c o u l d do h i m s e l f . Cleon's f i r s t i mpression was t h a t t h i s o f f e r 
was made only as a debating p o i n t , and so he was ready enough t o accept i t ; 
but when he r e a l i z e d t h a t the command was being handed over to him qu i t e 
g e n u i n e l y , he began to back out of i t , s a y i n g t h a t it was N i c i a s , not he, 
who was g e n e r a l . He was now indeed thoroughly scared, s i n c e he never 
imagined t h a t N i c i a s would have gone so f a r as to g i v e up h i s post to him. 
N i c i a s however, repeated h i s o f f e r and c a l l e d the Athenians t o witness t h a t 
he was s t a n d i n g from the command i n P y l o s . The Athenians behaved the way 
t h a t crowds u s u a l l y do. The more th a t Cleon t r i e d t o get out of s a i l i n g to 
Py l o s , the more they encouraged N i c i a s t o hand over h i s command, and they 
shouted a t Cleon, t e l l i n g him t h a t he ought t o s a i l . The r e s u l t was that 
Cleon, f i n d i n g t h a t there was no longer any p o s s i b i l i t y of going back on 
what he had s a i d , undertook to go on the voyage." 

The account i n d i c a t e s t h a t Cleon b e l i e v e d l e a d i n g the e x p e d i t i o n was a 
dominant s t r a t e g y f o r N i c i a s , so it d i d not matter what he s a i d , and he 
c o u l d t r y t o appear tough i n f r o n t of the demos. However, N i c i a s p r e f e r r e d 
Cleon t o l e a d the e x p e d i t i o n . In the r e a l game, t h e r e were two e q u i l i b r i a 
( e i t h e r N i c i a s o r Cleon l e a d i n g ) , and N i c i a s saw t o i t t h a t the demos would 
s e l e c t the e q u i l i b r i u m t h a t h e p r e f e r r e d . 

2. Ways to move second: 
-Ga t h e r i n g o f i n t e l l i g e n c e . Since by d e f i n i t i o n moving second means 

moving a f t e r h a v i n g accurate i n f o r m a t i o n about what the opponent is doing, 
g a t h e r i n g i n t e l l i g e n c e i s an e f f e c t i v e way t o move second i n zero-sum 
s i t u a t i o n s . During the S i c i l i a n e x p e d i t i o n , N i c i a s i s r e p o r t e d t o have 
c o l l e c t e d i n f o r m a t i o n about the enemy from h i s own p r i v a t e sources (Book 
V I I : 48). 

35 Consider the D a n i l o f f a f f a i r : the r e a c t i o n of the American p u b l i c 
o p i n i o n was in f a c t s t r e n g t h e n i n g the p o s i t i o n of the Reagan a d m i n i s t r a t i o n 
which c o u l d p e r s u a s i v e l y argue t h a t any r e s u l t s h o r t of u n c o n d i t i o n a l 
r e l e a s e would not be acceptable by the American people, and would create 
domestic problems. S i m i l a r l y , I have argued, t h a t B e l g i a n e l i t e s sometimes 
i n i t i a t e c o n f l i c t c l a i m i n g t h a t they cannot c o n t r o l t h e i r f o l l o w e r s , i n 
ord er t o f o r c e t h e i r opponents t o aquiesce (see T s e b e l i s 1989). 
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- M i s i n f o r m a t i o n of the opponent: From the previous account of the 
importance of sequence i n zero-sum games i t becomes c l e a r t h a t whoever 
moves second wins. On the other hand, a misinformed p l a y e r moves f i r s t 
( t r y i n g to r e a c t t o what the s i t u a t i o n i s according to h i s mistaken 
b e l i e f s ) and g i v e s the o p p o r t u n i t y t o the opponent to move second. In 411 
B.C., the Peloponnesian f l e e t was s a i l i n g t o Syme, and as a r e s u l t of r a i n 
and bad v i s i b i l i t y the s h i p s l o s t c o n t a c t with each other. In the dawn, the 
Athenians saw o n l y the l e f t wing of the Peloponnesian f l e e t , and a t t a c k e d 
the enemy. The Athenians were q u i t e s u c c e s s f u l , u n t i l the r e s t of the 
Peloponnesian f l e e t appeared and surrounded them on a l l s i d e s (Book V I I I : 
42). 

One f u r t h e r step i s t o make s t r a t e g i c use of m i s i n f o r m a t i o n , t h a t i s , 
p r o v i d e f a l s e i n f o r m a t i o n which ( i f believed) would make the opponent take 
a c e r t a i n course of a c t i o n , and a t the p o i n t when t h i s a c t i o n i s 
undertaken, a t t a c k and take the opponent by s u r p r i s e . One c r i t i c a l step i n 
the whole maneuver is to present the misinformation in such a way t h a t it 
w i l l be b e l i e v e d . For example, a f t e r t h e i r v i c t o r y a t sea (413 B.C.) the 
Syracusans wanted to prevent the Athenians from moving d u r i n g the n i g h t and 
g e t t i n g over the most d i f f i c u l t p a r t of the route unopposed (Book V I I : 74). 
So, they sent some s o l d i e r s who pretended t h a t they were f r i e n d l y t o the 
Athenians ( i n f a c t , they were N i c i a s ' own i n f o r m e r s ) , a s k i n g the Athenian 
s o l d i e r s t o t e l l N i c i a s not t o l e a d the army during the n i g h t s i n c e the 
Syracusans were guarding the roads. The Athenian g e n e r a l s "on the s t r e n g t h 
of what they were t o l d , put o f f the r e t r e a t f o r the n i g h t , i n the b e l i e f 
t h a t the i n f o r m a t i o n was genuine." 

From the p r e v i o u s account i t becomes c l e a r t h a t s t r a t e g i c m a n i p u l a t i o n 
of i n f o r m a t i o n i s c r u c i a l i n o r d e r t o determine the sequence of moves from 
which the outcome of the game i s determined. Thucydides (Book V I I I : 50-51) 
p r o v i d e s an account of the c o n s e c u t i v e maneuvers of m i s i n f o r m a t i o n and 
t r e a s o n between two i n d i v i d u a l s without any s c r u p l e s : Phrynichus and 
A l c i b i a d e s . These two l e a d e r s f i n d themselves in a deadly c o n f r o n t a t i o n 
with each other. In t h e i r game they t r y to i n v o l v e t h r e e d i f f e r e n t armies, 
the P e r s i a n s , the Spartans and the Athenians, in order to exterminate each 
other. 

-One a c t o r i s c o l l e c t i v e . A more o r i g i n a l way of s o l v i n g the problem 
of sequence occurs when one or both a c t o r s i n v o l v e d are c o l l e c t i v i t i e s 
which can r e a c t as u n i t a r y a c t o r s , or as i n d i v i d u a l a c t o r s . In t h i s case, 
i n d i v i d u a l a c t o r s cannot undertake s t r a t e g i c i n i t i a t i v e s , and a s a r e s u l t 
they leave the f i r s t move t o the u n i t a r y a c t o r . So, i n a c o n f r o n t a t i o n 
between a u n i t a r y and a c o l l e c t i v e a c t o r , i f the c o l l e c t i v e a c t o r s o l v e s 
the problem of c o l l e c t i v e a c t i o n ahead of time the game r e s u l t s i n a Nash 
e q u i l i b r i u m , w h i l e i f the c o l l e c t i v e a c t o r i s unable t o s o l v e the 
c o l l e c t i v e a c t i o n problem, the game r e s u l t s i n a S t a c k e l b e r g e q u i l i b r i u m 
with the c o n s t i t u e n t u n i t s o f the c o l l e c t i v e a c t o r a s f o l l o w e r s . 

T h i s a n a l y s i s i s p a r t i c u l a r l y r e l e v a n t i n two cases: F i r s t , i n games 
with two Nash e q u i l i b r i a , the u n i t a r y a c t o r may t r y to p r e v e n t a c o l l e c t i v e 
a c t o r from s o l v i n g the c o l l e c t i v e a c t i o n problem, s o t h a t h e w i l l b e a b l e 
t o s e l e c t the most p r o f i t a b l e Nash e q u i l i b r i u m . T h i s i s the game t h e o r e t i c 
approach t o the " d i v i d e and r u l e " maxim. Second, i t i s p o s s i b l e t o imagine 
cases where a c o l l e c t i v e a c t o r w i l l s t r a t e g i c a l l y choose t o be d i v i d e d so 
t h a t he w i l l have the second move, or t h a t the opponent w i l l a c t u a l l y want 
him t o s o l v e h i s c o l l e c t i v e a c t i o n problem i n order t o a v o i d a S t a c k e l b e r g 
e q u i l i b r i u m s o l u t i o n . 
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Thucydides makes use of s i t u a t i o n s where a c t o r s are kept from s o l v i n g 
t h e i r c o l l e c t i v e a c t i o n problem p u r p o s e f u l l y t w i c e . S i n c e the methods of 
keeping the opponents d i v i d e d are d i f f e r e n t , I w i l l d e s c r i b e both cases: In 
the year 415 B.C., when the Athenians make the S i c i l i a n e x p e d i t i o n , the 
Syracusans t r y t o u n i t e a l l the S i c i l i a n s a g a i n s t the Athenian t h r e a t . Here 
is t h e i r argument (Book VI: 77): "We have in f r o n t of us the example of the 
H e l l e n e s in the mother country who have been enslaved through not 
s u p p o r t i n g each o t h e r ; now we f i n d the Athenians employing the same 
s o p h i s t r i e s a g a i n s t us... Are we w a i t i n g u n t i l we are taken s e p a r a t e l y , 
c i t y by c i t y , though we are w e l l aware t h a t t h i s i s the o n l y chance t h a t 
they have of conquering us and we see t h a t t h i s is j u s t the method they are 
a d o p t i n g — s o m e t i m e s t r y i n g t o create d i s s e n t i o n among us by t h e i r 
arguments, sometimes s t i r r i n g up wars among us by h o l d i n g out hopes of an 
a l l i a n c e w i t h them—doing, i n f a c t , a l l the harm they can by u s i n g the most 
f l a t t e r i n g language p o s s i b l e o n every p a r t i c u l a r o c c a s i o n ? " 

We can use the game of Figure 2 t o e x p l a i n e x a c t l y how the s o l u t i o n of 
the c o l l e c t i v e a c t i o n problem i s e q u i v a l e n t t o the s e l e c t i o n between the 
two Nash e q u i l i b r i a of a game. Consider t h a t the S i c i l i a n s p l a y a game with 
the Athenians where they have the s t r a t e g i e s o f r e s i s t i n g o r not r e s i s t i n g , 
w h i l e the Athenians have the s t r a t e g i e s of a t t a c k i n g or not a t t a c k i n g . 
There are two e q u i l i b r i a i n t h i s game, the f i r s t ( p r e f e r r e d by the 
Athenians) is a t t a c k and no r e s i s t a n c e , w h i l e the second is no a t t a c k 
because o f a n t i c i p a t e d r e s i s t a n c e . Consider a l s o t h a t b e f o r e p l a y i n g t h i s 
game, the S i c i l i a n s have the opt i o n of u n i t i n g or not. Then the s e l e c t i o n 
or non s e l e c t i o n of the o p t i o n operates as a s i g n a l f o r the Athenians as to 
which e q u i l i b r i u m s t r a t e g y the opponent w i l l s e l e c t . So, d i v i d e d S i c i l i a n 
n a t i o n s w i l l a c c e p t the a t t a c k with no r e s i s t a n c e e q u i l i b r i u m , w h i l e a 
u n i t e d S i c i l y s i g n a l s the s e l e c t i o n o f the second e q u i l i b r i u m s t r a t e g y 
( r e s i s t a n c e , no a t t a c k ) . 

In the second example, the opponents are kept from c o o r d i n a t i o n not by 
p e r s u a s i o n and promises, but by fear and m i s i n f o r m a t i o n . In 411 B.C. some 
of the Athenians s t a r t t h i n k i n g , under the i n f l u e n c e of A l c i b i a d e s , t h a t an 
o l i g a r c h y would b e the best way t o s o l v e a l l t h e i r problems. The p u b l i c i s 
d i v i d e d between the supporters of democracy and the s u p p o r t e r s of 
o l i g a r c h y , who c o n s p i r e a g a i n s t the regime. However, the s u p p o r t e r s of the 
democracy are much weaker than t h e i r r e l a t i v e numbers f o r the f o l l o w i n g 
reason (Book V I I I : 63): "Throughout the democratic p a r t y people approached 
each o t h e r s u s p i c i o u s l y , everyone t h i n k i n g t h a t the next man had something 
t o do w i t h what was going on. And there were i n f a c t among the 
r e v o l u t i o n a r i e s some people whom no one c o u l d ever have imagined would have 
j o i n e d in an o l i g a r c h y . It was these who were mainly r e s p o n s i b l e f o r making 
the g e n e r a l mass of people so m i s t r u s t f u l of each ot h e r and who were of the 
g r e a t e s t h e l p i n keeping the m i n o r i t y s a f e , s i n c e they made mutual 
s u s p i c i o n an e s t a b l i s h e d t h i n g i n the popular a s s e m b l i e s . " The same method 
o f i n d u c i n g compliance i s used b y p r a c t i c a l l y a l l m i l i t a r y regimes through 
t h e i r i n t e r n a l s e c u r i t y p o l i c e and informers. 

U n f o r t u n a t e l y , to my knowledge, t h e r e is no example in Thucydides 
where a c o l l e c t i v e a c t o r keeps i t s e l f d i v i d e d i n or d e r t o e x p l o i t a second 
move. The case t h a t comes immediately t o mind would be armies b e i n g d i v i d e d 
i n o r d e r t o win a b a t t l e (which i s a zero-sum game, where moving second 
g i v e s the d e c i s i v e advantage). However, i n t h i s case the d i v i s i o n o f the 
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army i s i n f o r m a t i o n f o r the enemy, who i s able t o move knowing the 
c o n d i t i o n of the opponent. 

CONCLUSIONS 

I examined the problem of the importance of sequence in two-by-two 
games and made t h r e e p o i n t s . The f i r s t p o i n t was t o c o r r e c t two wide-spread 
f a l s e b e l i e f s . The f i r s t mistake i s the c o n f u s i o n between f i r s t move and 
s u r p r i s e a t t a c k ; c l o s e r game t h e o r e t i c s c r u t i n y r e v e a l s t h a t a s u r p r i s e 
a t t a c k i s a second move, s i n c e accurate i n f o r m a t i o n about the opponent's 
s i t u a t i o n i s a v a i l a b l e . The second mistaken b e l i e f i s t h a t i t i s always 
b e t t e r to have i n f o r m a t i o n about the opponent's i n t e n t i o n s . I demonstrated 
s i t u a t i o n s where i t i s b e t t e r f o r a p l a y e r t o move f i r s t , t h a t i s , t o 
p u b l i c i z e h i s i n t e n t i o n s . 

The second p o i n t is an exhaustive c h a r a c t e r i z a t i o n of the c o n d i t i o n s 
under which i t i s p r e f e r a b l e or i n d i f f e r e n t f o r p l a y e r s t o move f i r s t or 
second. The c o n c l u s i o n s were the f o l l o w i n g : i n games w i t h two Nash 
e q u i l i b r i a , i f one e q u i l i b r i u m Pareto dominates the other, sequence i s 
immaterial; otherwise, there is a s t r u g g l e f o r l e a d e r s h i p . In games without 
a pure s t r a t e g y Nash e q u i l i b r i u m e i t h e r there is a s t r u g g l e f o r 
f o l l o w e r s h i p , or the two p l a y e r s can agree on the sequence (the cases are 
presented i n Table 2). In games with one Nash e q u i l i b r i u m , most of the 
times sequence is immaterial (the exceptions are presented in T a b l e 3 and 
i n c l u d e cases where t h e r e is s t r u g g l e f o r l e a d e r s h i p and cases where both 
p l a y e r s agree on who moves f i r s t ) . 

The t h i r d p o i n t was to use examples from Thucydides in o r d e r to 
i n v e s t i g a t e how i t i s p o s s i b l e f o r a c t o r s t o a l t e r s t r a t e g i c a l l y the 
sequence of moves. Most of Thucydides' examples can be c l a s s i f i e d i n two 
broad c a t e g o r i e s : e i t h e r a b a t t l e i s going o n o r i s u n a v o i d a b l e , i n which 
case the game i s zero-sum, or one of the opponents g i v e s up, i n which case 
th e r e are two e q u i l i b r i a . As I have shown, the f i r s t case t y p i c a l l y l e a d s 
t o s t r u g g l e s f o r f o l l o w e r s h i p , while the second t o s t r u g g l e s f o r 
l e a d e r s h i p . Thucydides' examples i n d i c a t e t h a t a c t o r s who want t o move 
f i r s t use c r e d i b l e commitments, p u b l i c statements, d e s t r u c t i o n o f 
a l t e r n a t i v e o p t i o n s ( t h e i r own or the opponent's), r e j e c t i o n of 
i n t e r m e d i a t e o p t i o n s , or nested games. Ac t o r s who want t o move second use 
the g a t h e r i n g of i n t e l l i g e n c e , m i s i n f o r m a t i o n of the opponent, or the f a c t 
t h a t they are c o l l e c t i v e and not u n i t a r y a c t o r s . 

36 However, t h e r e other cases, where a c t o r s choose s t r a t e g i c a l l y not t o 
u n i t e , i n o r d e r t o s e l e c t the S t a c k e l b e r g e q u i l i b r i u m i n s t e a d o f the Nash, 
and promote t h e i r i n t e r e s t s . For example Przeworski and W a l l e r s t e i n (1982, 
1988) p r e s e n t a model of c a p i t a l i s m , where, because c a p i t a l makes not 
c o l l e c t i v e but i n d i v i d u a l d e c i s i o n s (each f i r m s e t s i t s investment r a t e 
s e p a r a t e l y ) , the S t a c k e l b e r g e q u i l i b r i u m t h a t r e s u l t s w i t h b u s i n e s s a s 
f o l l o w e r s i s b e t t e r than a l l the Nash e q u i l i b r i a . S i m i l a r l y , Bates and 
Contreras (1988) d i s p u t e Krasner's (1973) f i n d i n g s c o n c e r n i n g c o f f e e t r a d e 
on the grounds t h a t the a p p r o p r i a t e e q u i l i b r i u m is not Nash but 
S t a c k e l b e r g , s i n c e business i s d i v i d e d . U n f o r t u n a t e l y t h i s example does not 
have s u f f i c i e n t s t r u c t u r e i n order t o decide whether l a c k o f c o o r d i n a t i o n 
of business i s i n f a c t a s t r a t e g i c move. 
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