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UA = ERA + vA *  

 

:  

 

UA       

 

ERA    pay  off   
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vA          
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 = 1 + * 2 + * 3 
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.  ,   
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2.2.      

 

» 

 

,   

. : 

 

i. , : 

)   ,   

 1 . 

)  ,  

 5 , . 

     

ii. , : 

)   3 . 

)   1 . 

 

 

 

, : 

)  

)  

 

)   

)    

 

: 

 
   

 1,1 5,0 
 0,5 3,3 

 

 
 

“pay off” .  
,  

 “pay off”: 0  
 5 . 

 
,  

 ( ) .   

.   
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 1,1 5,0 

 0,5 3,3 

 

  

 : 

 

 ,  1 ,  

 0 . . 

   

 1,1 5,0 

 +0,5 3,3 

 

 ,  

 pay off 3  5. 

   

 1,1 5,0 

 +0,5 +3,3 

       

 

 : 

 

 .   

 ,  

. 

 ,  

.  

   

 1,1 5,0- 

 +0,5 +3,3- 
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 ,   

.   

 pay offs 5  3,  3, . 

 

 

:   ( ),   

 ( ). 

 

 

2.3.    

 

i.  pay  offs  ,   

 pay off .  

,   

 pay off. 

 

ii. : 

 

  

 dominated.  

  

 dominant. 

 

 :  dominated 

                  dominant 

 

iii. Rational  player:    dominant   

). ,  

 Rational players. 

 

iv.  Rational players 

 ‘ ’  .  

 Zero-Order CKR (Common Knowledge Rationality). 

,  

 Rational player . 

 1st –Order CKR. 
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v.  Rational player: , .  

. 

 

 

 

    

 

 (  pay offs  ) 

 

   

 

 

 

 

 

1 

1      

   

 

2  

1 

 

 

                

1  

2      

   

 

2  

1 

            

 

 

 

 

 1 2 

1 10,4 1,5 

2 9,9 0,3 

 1 2 

1 +10,4 1,5 

2 9,9 0,3 

 1 2 

1 +10,4 +1,5 

2 9,9 0,3 

 1 2 

1 +10,4 +1,5- 

2 9,9 0,3 

 1 2 

1 +10,4 +1,5- 

2 9,9- 0,3 
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i.  dominant  ( 1) 

ii.  0-order CKR. 

iii.  1st – order CKR ,  

a) A1 ,  

b) 2 (dominant  )  1st order CKR. 

 

        ( 1, 2) 

 

  «dominant strategy equilibrium». 

 , ,  

 1st order  CKR   

.(  1st order CKR) 

  n-order CKR. 

 

 B1 B2 B3 B4 

A1 5,10 0,11 1,20 10,10 

A2 4,0 1,1 2,0 20,0 

A3 3,2 0,4 4,3 50,1 

A4 2,93 0,92 0,91 100,90 

  

 4  

 

 pay 

offs

 

 /  

 

1 1 

2 2 

3 3 

4 4 

 

1 3 

2 2 

3 2 

4 1 

 B1 B2 B3 B4 

A1 +5,10 0,11 1,20- 10,10 

A2 4,0 +1,1- 2,0 20,0 

A3 3,2 0,4- +4,3 50,1 

A4 2,93- 0,92 0,91 +100,90 

 

 

 



Πα
νε
πι
στ
ήμ
ιο 
Πε
ιρα
ιώ
ς

 24

 0   -order CKR : 4(  dominated) 

 

 1st -order CKR : 4 ,     4 

 

 2nd -order CKR : 4 , 1 

 

 3rd -order CKR : 1, 1 

 

 4th -order CKR : 1, 3 2 

 

 5th -order CKR : 2, 2.  

 

 : ( 2, 2)  pay offs (1,1) 

 

  

 

  

. 

 . 

  

   2 2 

       

 : 

 2 2» 

 

 ( 2, 2)  

  NASH. ,  NASH  

 

.  

.  

  

 NASH  (+)  (-) .  

,   Nash.  

,  

 Nash. 
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 ( 3x3 ) 

 

 1 2 3 

1 +5,0- -1,-1 +172,-2 

2 -1,-1 +0,5- -2,-2 

3 -2,172- -2,-2 100,100 

 

, 3 3 

 dominated ,  

. 

 

, , 3,  

: 

 

 : 3  0< <1 

 : 1  0< <1 

 : 2  (1- ) 

 

 pay offs(Expected returns)  : 

 

ER( 1) = 5  + (-1)(1- ) + 172  = 6  + 173  –1 

ER( 2) =-  –2  

3    3 

 dominated) 

 

: 

 

: 1  ER( 1)>ER( 2)  

 

: 2  ER( 1)<ER( 2) 

 

 1 2 

1 +5,0- -1,-1 

2 -1,-1 +0,5- 
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 ,   ( ),   

 Nash . 

 

.  

 

 

 

2.4.      

 

,   

 ( ) ,  

.  

.   «  

» (backward induction) , 

. 

 

 

 

2.5.      (externalities) 

 

 

 100 euro, : 

 

 

     

                

   

 - 100,0 

 100,0 - 
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,  0  100  

(utility) .  

,   utilities  (   .  

, , .)  

. ,  

,   

: 

 

     

                 

 

 ,  utilities  

,  ,   

. ,  

( )  . 

   

,  Nash    

. 

 

 

2.6.      Hawk – Dove  

 

,     “Hawk”( )   

  “Dove”( ). , 

. ,  

. 

,   

 

 

     

                 

 

   

 - 100+x ,0-y 

 100,0 - 

 hawk dove 

hawk -2,-2 2,0 

dove 0,2 1,1 
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:  

 

 

     

                 

 

 Nash  (d,h)  (h,d). 

 

’   

 d,  ( :d) 

   d          ( :d) 

 [  « »] 

 

,   :d. 

 

 : h,  : h. 

,  (h,h)  (d,d)  

.  Nash   fairness equilibriums. 

 

 utilities   pay-offs(   

 pay-offs), (utility 

functions). 

 

: 

 

uA = vA*ERA +  

   

  uA     

. 

 vA         pay-off  (cf) 

 ERA  pay-off 

      

 

 

 

 hawk dove 

hawk -2,-2 +2,0- 

dove +0,2- 1,1 
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: 

 

u  = v *ER  +  

 

 “kindness functions” : 

 

fA :  “ ”  

fB :  “ ”  

 

 :  

 

–1  fA, fB  1 

 

fA=1   :  

fA=0   :  

fA=-1  :  

 

: 

 

uA = vA*ERA + fB(1+fA)    Mathew-Rabin] 

 

. 

 f =0       uA  pay-offs(  

) 

 f =1       uA  

 f    

 uA. 

 f =-1     uA  

 f    

uA 

 

 Rabin: 

 

fA =[  (s  ,sB) – EB (sB)  HB(sB) - LB(sB)] , 

 s   s  
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fA =[  (s  ,s ) – EB (s )  HB(s ) - LB(s )] , 

 s   s  

 

fA =[  (s  ,sB) – EB (sB)  HB(sB) - LB(sB)] , 

 s   s  

 

fA =[  (s  ,s ) – EB (s )  HB(s ) - LB(s )] , 

 s   s  

 : 

 

 (j,k) : :j :k 

 EB (j)   :  j (entitlement).  

 pay-offs . 

 HB(j)    : :j 

 LB(j)    : :j 

 

H fA , : 

 

 (s  ,s ) – EB (s ) HB(s )-LB(s )  (s  ,sB) – EB (sB) HB(sB)-LB(sB) 

 (s  ,s ) – EB (s ) HB(s )-LB(s )  (s  ,sB) – EB (sB) HB(sB) - LB(sB) 

 

   fB. 

 

A (s  ,s ) – EB (s ) HB(s )-LB(s ) A (s  ,sB) – EA (sB) HB(sA)-LB(sA) 

A (s  ,s ) – EB (s ) HB(sB)-LB(sB)  (s  ,sB) – EB (sB) HB(sB) - LB(sB) 
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 (j): 

 

 pay off  pay off .  

 hawk-dove  (h,h)  pay off (-

2,-2). 

 

 :  

(sA) :   sB  2  (    sA  

hawk) 

 

(sB) :  sB  (0+1)/2 = 0,5 (  

     s   dove) 

 

  (sA)=2    (s )=(0+1)/2= 0,5 

 

         : 

  (s  ,s ) = -2  ,   (s  ,sB) = 0 

 (s  ,s ) =  2   ,  (s  ,sB) = 1   

 

’ ) 

 

 

 (s  ,s ) = -2  ,   (s  ,sB) = 2 

 (s  ,s ) =  0    ,  (s  ,sB) = 1 

 

         

 HB(s ) =  1  ,  pay off  sB  dove 

 HB(s ) =  2  ,  pay off  sB  hawk 

 

 LB(s ) =  0  ,  pay off  sB  dove 

LB(s ) = -2  ,  pay off  sB  hawk 

 

  

 

H (s ) =  2  ,  pay off  s  dove 

 H (s ) =  1  ,  pay off  s  hawk 
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 L (s ) = -2  ,  pay off  s  dove 

L (s ) =  0  ,  pay off  s  hawk 

 

 fA,fB  : 

 

 fA =  

 

 

 

 fB  =  

 

 

: 

 

uA = vA*ERA + fB(1+fA) 

 

  uA   2x2 (  pay offs  

) 

 vA    

  fB(1+fA)  

 

 1= 

 

 

 

  

 

uA = vA*ERA + fB(1+fA) = 

 

 

  

 

u  = v *ER  + f (1+f ) = 

 

 

 

-1 0 

0,5 0,5 

-1 -0,5 

0 0,5 

1 1 

1 1 

-2 vA 2 vA 

-0,5 vA+0,75 

-2v  -0,5 

2v  v  + 0,75 
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 : 

 
                       

 
 
hawk 

 
dove 

hawk -2 vA, -2v  2 vA, -0,5 
dove -0,5,  2v  vA+0,75,v +0,75 
  
 

.  

 

 : 

 

: H  

 :    -2 vA>-0,5,  vA<0,25 

    : D   vA>0,25 

: D  

 :    2 vA> vA +0,75,  vA>0,75 

    : D   vA<0,75 

 

 

Nash  vA,v  ,  

. 

 

 

2.7.     (evolutionary theory- ) 

 

 

 
 
 
 
 
 

 p ,  : 

 ER(1) = p 11 + (1-p) 12 

 ER(2) = p 12 + (1-p) 22 

 

 d12(p) =ER(1) – ER(2), 

 

                                          
 1 2 

1 11 12 
2 12 22 
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,   

 d12(p) . 

 

 

2.8.    hawk-dove 

 

 
 
 
 
 
 
 
d12(p) = -2p + 2(1-p) – (1-p) = [-3p + 1] 

  p<1/3  d12(1/3)>0,   hawk   

 p 

  p>1/3  d12(1/3)<0,  dove  

 p 

 

 

 

-1

0

1

0 0.333 0.666 0.999

p

d

 
 

  Nash.  

. 

 ij  units of evolutionary fitness  “  

”  

  

, .  

 Nash, 

. 

  Nash  

-  

 

                                   
 hawk dove 

hawk -2 2 
dove 0 1 
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,   

 Nash. 

-  

 

 

. 

 

 

2.9.  ( Repeated games and 

reputation building) 

 

.  

.  

,   

.   

 :   

(finite,kind of player). ,  

, . 

 

 

2.10.     

 

 

,  

.  

 

,  

, ,  

 

,  

, , .  

 

,  

, , ,  

. ,  

, 
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, .  

 

 –  

 –  

.  ,  

, ,  

.  

 

,  

. ,  

 – 

 –  ,   

 

, . 

, ,  

,  

.  

 

, ,  

 

.  

 

 

, . 
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 3 

 
 

 

 

 

 

.  

,  

.   

:  - 

,  

 

,  purification 

,  

 

.  

. 

 

 

3.1  

 

 

 

.  .  ,   

 

. ,  

,  

. ,  

,   

. 

 

 

.  

 textbooks.  
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,   

 

 

.  

.  

. ,  

.   

. 

 

 

.  ,  .  

,  

.  

 

. ,  

. 

, .  

 

. 
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 4 

:   

 

 

 

 

 

 

 

. , ,  

,  

. 

,  

.  

 

 subgame  (Selten 

(1965)) . 

 

 

4.1  

 

,   1   2,   2  ,   

.  ,  ,  ki ,  i  = 1,  2.   

,  ki,  xi, i = 

1, 2.  i ’ i (xi, xj, ki), i = 1, 2,  

j  i.  i, [ki,  xi (ki,  kj)],  ki  

 xi ,  

 ki  .   subgame  perfect  equilibrium  (SPE)   

, [ki*, xi* (ki, kj)], i = 1, 2,  ( )  (ki, kj), xi* (ki, kj) = arg max x i [x, 

xj* (kj, ki); ki],  ( ) ki* = arg max ki i [xi* (ki, kj*), xj (kj*, ki); ki]. 

 

,  xi ,  

,   ki . ,  

 ki  

 xi  .   
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,  ki , , 

,   

 subgame.  

ki  xi  SPE,  ki  xi  

. 

 

,  ,   

 ki  

 xj  ki.  ki  

,  ,   

.  .   

i,   i  =1,2,  ,  i /  xj  0,   

SPE ,  xi*  (ki,kj). 

 

:  xj* (kj*,ki*) / ki  0 ,  

  i [ xi* (ki*,kj*), xj* (kj*,ki*); ki* ] / ki  0. 

 

:  SPE [ xi* (ki*, kj*), 

ki* ] , i = 1,2 .  ( )  d i / dki = 0,   

 

i / dki  ( i / xi)( xi* / ki) + ( i / xj)( xj* / ki) + ( i / ki) = 0. 

 

 ( ),  i /  xi =  0  ,  

 

 

i / dki = ( i / xj)( xj* / ki) + ( i / ki) = 0 

 

. 

 

,  ,  

 (ki, xi), i = 1,2, .  Nash  

 , i = 1,2 ,   =  

 

:  ki  ki*. 

:  
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,    

. 

 

,  

,   

 SPE.  ,  ,   

. ,  

. ,  

: ,  

. ,  

 

. , 

 

, . 

 

 

4.2  

 

 

,   

(Brander & Spencer (1985)). , 1  2,  

.   

,  0  p = 1 - Q,  Q  

. . ,  

 ( ), ti,  

. ,  

 Cournot  

:  outputs qi  p = 1 – q1 – q2.  
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 ci (qi;ti)  =  tiqi.  

 i ,  

 

 
 

,  

, 

 

 
 

,  

 

.  

,   

, .  

 ( )  

 ( ).  

. (  Gi  qi  ti  

i, xi  ki ).  SPE  

: t1 = t2 

= -1/5. ,  

,  

. 

 

 

 

 

 

 

 

 

 
 

\ 

 4.1 
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 4.1.  

.   

.  R1  

 R2   

,  .   

.   

.  

,   

,  

.   

 

.  ,   

.   

,  

.  

 

. , ,  

:   

. 

 

 

 

 

 

 

 

 

 

 

 
 4.2 
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.   

 (Eaton  Grossman (1986)),  

 Bertrand:  

 pi  qi (pi,pj) = 1 – pi + apj,  0 < a < 1. , 

 

 
 

 
 

 (  pi 

 xi , : 

 

 
 

 4.2 .  ,  ,   

   

. ,  

,  .   

 

 ( ),  

,  

. , ,  

 

 

 
 

 

. 

 

,  .  ,  ,   

 Cournot.  

.   

 Cournot   Bertrand   

.  
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,   

 

.  

.  ,   

,   

. , ,  

.   

, , .  

 

 

 

Cournot  Bertrand.  

 ( ),  

.   

Cournot ,  

Bertrand  .   

Cournot   

 

.  

 

.  Cournot  Bertrand 

 ( .,   

), . 

 

, , 

 ( ., , 

).  

Cournot  Bertrand .  

,   

 

. 



Πα
νε
πι
στ
ήμ
ιο 
Πε
ιρα
ιώ
ς

 46 

 5 

  
 

 

 

 

 

 

 

.  

 

.   

  

. 

 

 

,  

.   

   

.   

.   

,  

,  « » 

- 

.  

 

,   

.  

 

.   

 :     

 

  .  /  , 

.   

:  
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 ( )  

.  

 

.  

,   (  

) ,  

  ,   

. ,  

,  

.  

 

 

5.1  

 

 Milgrom and Roberts (1982)  

     

.  

   

. ,  

 

:  ,   

  .  ,  

 Milgrom and Roberts 

 

  -    

.  

 

:  

 

,    

   

.      

.   

 ,  -   

.  ,   

 ( ).   

,     
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.   

,   

.  

 

.    

.  

:  

,  

  .  

 

:  ,c (t)   c (L) < c(H)  L   

   « »  « » . - ,  

.  ,  p,   

.  

:  D  

.   

 

.  ,  

 0 m(t), 

,  
d(t)  

e(t) .  

,  m(t)  >  d(t)  

 
e(H)  >  0  >  e(L).  

m(t) :  

 (p,t)   /   

.  

 

 

.  .   

 t {L,H}  b0
t  b0

L + b0
H = 1 .  

 P : {L,H}  [0, ).  

 bt :  [0, )   [0,1]   

 t,   p.  ,   p,  bL(p)  +  bH(p)  =  1.   

:  E: [0, )   

{0,1}  
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 ,   «1»   «0»   

.    ,   

  : , 

 

 
 

 

 

 

 

   

.  

b  (bL, bH): 

 

 
 

  

 

 
 

 (Kreps  and  Wilson  1982)   

 « »  (Cho  and  Kreps  1987).   

 ,   

 {P, E, b} : 

 

 

 ( 1)  

 

 

 

2)  

 

 
 



Πα
νε
πι
στ
ήμ
ιο 
Πε
ιρα
ιώ
ς

 50 

3) ayes –   

 

 

 

 

3  2 .  

 (P (L) = P(H)) ,  

,   

 (P(L)  P(H)),  

 

.  

 

 ,   

 p {P(L), 

P(H)}.  

 

 

 

. ,  

 

.  

 

»   

: 

 

 

 

4)  

 

 p , 

,   

.  ,   
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,   

.  

 {P, E, b}  ( 1)- ( 2) 

 ( 4). 

 

,  

. ,   

   

. 

 

1)  

 

  

  

 

2)  

 

 
 

 ( 2)  .   

      

  ,   

.   

 

.  

 

 /  

,  

.  ,    p,  p’   

(0,p)  p < p`, 

 

 
 

 ( 2)  single-crossing property SCP 
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 (SCP),  two 

price-entry  pairs,   

 ( ) . ,  

 

.   

,   

,   

,  (SCP). 

 

 .   

 t.  ,   

 

: pm
L < pm

H .    p  

 

          

 

 p  

. ,    

 

 

.   

  

 

    

.   

 

 
 

 5.1 

 

. 
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(ii)  pm
L  p   {P, E, b}  p = P(L) 

< P(H) = pm
H  E(P(L)) = 0 < 1 = E(P(H)). 

 pm
L < p    {P, E, b}  pm

L = P(L) < 

P(H) = pm
H  E(P(L)) = 0 < 1 = E(P(H)). 

 

(iii)  pm
L  p  b0

L  bL     

 P(L) = P(H) = p. 

 

(iv)   E(P(L)) = 0. 

 

.  

.  

,  

 pm
H. ,  

 pm
H  

.   pm
L  p  

.  

   

   pm
L.  

 pm
L <  p  

pm
L  

 

.  

 

 b0
L  bL 

.  b0
L <  bL 

 

 

 pm
t. 

 

 

,  

,   

P(L)  <  pm
L.  

 

,   (  
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)   

.  

.  

.  

 ,   P(H)  <  pm
H ,  

  P(H) < pm
H  

 pm
L.  

 

, .  

,   

 

.  

 

 

.   

 

.   

 

 

.   

.  

,   

,   

.  

 

 

 Pareto  

.  

 (  (iii) ),  

   

.  

. 

 

 pm
L  p   

 

. 
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5.2  

 

,  

.   

.    

 

. ,  

 

  . 

 

 

 

 

.  

. ,  (  

 « »  « ») . ’  

,  ,  

. , ,  

. .  

,   

.  

.  

 SPE  

,   

.   ,   

,  

 

. 

 

  ,   

 

.   

 3.1,  

.  

,  

.  
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,   

.  

,   

. 

 (Roberts 1985) , 

,  

,  

. 

 

 

5.3  

 

 

.  

 

 . ,  

 « » 

. ,  

, -  

.  

,  

-  

.  

 

 

. 

 

. 

 

 

, ,  

. ,  

 

. ,  

. 
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.  

. 

,  ,   

 

 – . , 

 

.  

 

;  

 ( )  ;   

.  

. 

 

 

.  US  

 

. ,  

 

.   

:   

? ,  

;  

 

.  

 ,   

.  ,   

 

.  «  

»    (Mc  Gee  1958   Areeda-  

Turner  Rule  1975)   

. 

 

,  

. ,  

 

. ,  
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,  

Areeda - Turner:  

.  

 

.  
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 6 

:  

 
 

 

 

 

 

 ( )  

: .  

 

,  

.  ,  ,  ,  

 

.  

. ,  

  . ,  

 “ ”:  

 “ ”  

.  

 

.   

 

.  ,   

.  

,   

 

. ,  

, ,  .  

 

 

.  

 –  

 

 –  
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.  

.  

 

,   

,     

 

 ( . Stigler (1964)). ,  

 

,  

 

  . , ,  

,  

,  

.  

 

 

.  

.  ,  ,   

   

. ,  

 

.  

 

 (Rotemberg   

Saloner  (1986)).  ,   

,  

. 

 

 

6.1  

 

 Bertrand  

.  t  1  

 at,  
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.  ,   

:  a  

 t. ,  . 

, t
i (pt

i,  pt
j) .  

,  

. : 

 

 

 

 

 

,  t   

 

 

 

 s  (s1
i, s2

i, … ),  

 t.  s = (si, sj)  

.   

 

 

 

 

  (0,1) .  SPE. , 

 SPE.   SPE 

 SPE.  

 

 6.1:    SPE  

 

 

 

 

 

 

.  

.   
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,  

 1.   

 

 
 

,  ,   

 1.  Rotemberg  Saloner  

 “ ”. 

 

.   

.  

 

.  ,   

. 

,   

. ,   , 

.   

 

  .  

 

 

6.2  

 

.   

.    Rotemberg   Saloner   

 

. , ,    

.  

 

 

.  

 ( ,  

)  

.  

 ( ),  
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. ,  

.  ,   

Rotemberg-Saloner  ,   

 

.  

 

.  

 

.  

 

 

.  

,  

’ ’ 

. ,  

,   

. 

,  

.  

 

.  

 

 (  

).  

 

.  

 

 

.   

 

 

. ,  

,   

.  

: 

 SPE ,  (  

, , ),  
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.   

.  

:  

 

. ,  

 

.   

 

.  
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 7 

:  

 
 

 

 

 

.  

,  “ ” ,  

 “ ”  

.  

 

.  

 

.   

, ,  

 

.  

 

 

 

. 

 Varian  (1980)   

.   

 

 

 

. ,  

.   Varian  

,  

. 

 

.   
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.  

, ,  

 

.  Harsanyi (1973)  

 

 Nash   “ ”  

.  ,   

.  

,  “ ”  

 Varian.  

 

.  

 

 

 

7.1  

 

.   > 2 

 c  

.  

 v,  v > c > 0 . .  

 

. ,  

.  

 

.  ,   

.  

 i   

 

 p  -  i   i,  

 i :   
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[c  ,  v].   i   F i  

 F_  i ,   

  i   

 
 

,   {p1,...,pN} ash  

,   i    

 

 

 

,  (F1,...FN)  

ash,  i  Fi   

 

 
 Nash  (F1, … FN)  Fi 

= F,  i = 1,...N.   

 

 7.1 : )  Nash.  

(B)  F  Nash. : 

 

 

.   

 

 –   “ ”  -   



Πα
νε
πι
στ
ήμ
ιο 
Πε
ιρα
ιώ
ς

 68 

 

.   

,  

 

,  

 

. ,  

,  

.  

 

,   

,  

 

.   

; ,  

; ,  ,   

 

; ,  

.  

 

 

7.2  

 

arsanyi  (1973)  

 

.  

 

,  ,   

.  

 

 

.   i  

 ti E  [0,  1].  ,   

.  

 i.i.d  [0, 1].  

:   i  t i  c (ti ),  c  

 0 < c(0) < c(1) < u. ,  
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.  ,   Bayesian   

 [0, 1] .  

 ,   

 

 c. ,  i  

  i (t i)  [0, 1]  [c  (0),  v  ].    

 [ P1,...,FN],   P-i  i  

P-i (t-i)  

  – 1)   t-t.  i  t i 

 p i    t-i  i (pi, Fi (t-i), ti),  

i  (5.1),   c  c(ti).  T  [  P1, ..., FN)  

 Nash,  i  t,  

 

 

 

  

 Nash  Pi (ti) = P (ti),  i  

ti.  

 

H    

 

 

 

 

 

  

 7.2  

 (i)  

 Nash, .  

 

(ii)  c E (0, v)  > 0 ,  > 0 ,  [ c (t) – c 

/ <  t,  

 c. 

 

. ,  

 Nash ,  
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 c   t,  

 

 c.   

 Varian   

 

.  

 

 

7.3  

 

 

 

 

.  

,  .   

, 

,  

.   

.  ,   

,  

, .  

 

,   

.  

 

,  

.  ,   

 SPE   

. , 

,  

,   

. ,  

 

.  ,   

,  

 

.  
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.  

,  

. ,  

.  
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 8 

 

. 
 

 

 

 

     

 

, .   , 

   

.   , 

. 

 

 

8.1  –  

 

 

    ,  

 

,    « ».  

 

 SPE  .   

   

  ),   ,  

.  

  ,   

. ,  

 Pareto.   

 Rotemberg   Saloner   

(1986),   ,   

. 

 

 Green    Porter   (1984)   

  .  
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 Cournot (  Green  

Porter),   

 shock  

.  

. ,  

 shock   

.   

 

 Cournot,    

. ,  

,   

.   /  

 « » .  

    Green  Porter  

   (  

 shock )  

 Cournot  .  

 

   

 Bertrand.  

.  

:  ,   (1- )   

 

 

 

 

   .  

,    

 ,  

 

 

 

 

   

.  

,  .  ,   
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 p  ,  

. ,  

.  

 

,  

 t = 1,2,… .    

. ,  

 t   xt  

 (0,1) .  

 «sunspot»  

 « »  ,   

.  

 t   ht = (a1, … , at-1),  (i) ar = (p,x)  

 r,  ,  p > 0   x 

 ,  (ii) ar = (~,x)  0  

 r.   i     

 t   .   

 (SE)  ( ) 

 i   j, I  j = 1, 

2, .  

 

,  Bertrand:  pi = 0, I = 1, 

2.   SE   

.    

,   ,   

 SPE   p1 =  p2 =  1  .  

     SE  .   

 SE   ,   pi =  1,   

 i  pi = 1  

.  j  

 i.  

 

 

 

 

 « » .  Green   Porter  

 ,  
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. ,  

.   

    pi = 1    pi =  0.  

   

. 

 

   t  « »  

 at-1 =  (~,x),   x  <  ,   

.  

 

 SE,  .   

 ( )  G (T)  (i)  (ii)  

 (1,x)   x  (iii)     

 (1,x)   k ( +1)  

  (~,x)  k .  fT,   

 

 

 

 

 

,  

 x  <  .   

 VT,   

,  G (T) 

 

 (6.1) 

 

 RHS  ,  ,   

 ,  x <  ,  

,   1  -   =   (1- )  +  (1- ),   

 x ,  

.   

 1 - .  
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,  

 

  fT,  (h) = 1 (  p1 = p2 = 0  Nash   

). ,  

  

 

 

 

 LHS .   2   

 

.   (~,x)   

 (1 – ), x  

 VT,   

, x < +1 V ,  

.   

 (6,3)   

 

 
 

 8.1 

 

i.  ( ),   

 
 

ii. , :  

 ( ) = min {T | (1 – ) / (1 – 2 )  (1 –    1} 

  

 

. 

(i)  (6,2)  LHS   6,4  ( , )  
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 RHS  , ,  

 =  = 1.   ,   

(6,7) . 

 

ii.  ( )    V . 

` , ` =  (1 – ) / (1 – `)  ( `, `)  

 V .  ,  

`   1.   (6.6)   ( ,  ),   ( `,  `),  

. , 

V ’, ’ = V  (6.2)   ( ,  )   ( `,  `).  ,   

 =  V . 

 

,   (6,2)   V ,   V  

 (6,7)  =  ,  = (1 – ) / 

(1  – 2 .   (6.2)   ,   <  

   V ,    =  / (1 – ). 

 

). 

 

,  ,   

:    

.   (ii)     

 -  .   Abreu,  Pearce  

Stacchetti (1986)  , ,    

 (  

).  

,  

  .  

 

   

 = ,  

.  .   

,  

   Nash   
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.  Abreu,  Pearce  Stacchetti  (1986)  

 

 

.  

 

,  Cournot,   

,  

 

.  ’   

     

.   

 :    

 

 (  Cournot)  

.  

 

,   

 « »  « »  

 Green – Porter.  

 

.  Fudenberg, Levine  Maskin (1993)  

 

 1,  ( )     

 Pareto.  

 

,  « »  

.   

. 

,  

,   

 

   

.  
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 9 

 
 

 

 

 

 

.   /   

,   -   

 

.  

,  

:   

. 

 

.  

Cournot,  Bertrand  Stackelberg,   " "   

 /   

. ,  

,  

. 

 

 

9.1 :  

 

 

 

,  /  

.  

,  ,   1  2,  q1  q2,  

 P(q1+q2)  i(qi,  qj)  =  qiP(q1+q2)-ci(qi).  i 

,  qiC,  j.  

,  

 i   qi, . qi
C =  vi(qi).  

 qi*, i=1.2, : 
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qi* = argmaxqi i[qi, vi(qi)]and vi(qi*)=qj* i=1.2. 

 

,   

,   

. 

 

,  vi  qi (  

)   v.  ,   v   /  

 /  :   v  =  1,  0   -1,   

,  Cournot  

, ,  v ,  

. 

 

,  ,   

.  

,   

,   

.  / 

 ( .  

, ).  

 " "  

.   " "  

(«reduced form») .  

 

,  

 

.  

. , ,  

 Nash,  

.  ,   Nash   

 

 " ". 

 

 

,  
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.   

, . 

 

 

9.2  

 

 

: ,  

 

.  

:   

,  / 

.  ,  ,   

 /  .   

,  /  ,  / 

. 

 

,  

 /  

.   

 

 /  

.   

 

 

 /  

). 

 

,  ,   

 

 / .  

 

 / ,   

.  ,   

 

 ( ).  ,   
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 -  

. , , 

 / 

.  

,   /   

 /  .  ,   

. ,  

,  

 Green - Porter.  

. 

 

 

9.3  /  

 

,   

. ,  

,  

.   

 

. ,  4 

 6   

. , ,  

,  

 (a posteriori). 

 

, ,  

,  Nash  

.  

.   

 2  .   

 /  ( ) 

,  

 SPE. 

 

 

. ,  

. ,  
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.  

 Nash .  

 

. 

,  

.  

,  

.  

. 

' ,  

.   

,  

.  

,  

. ,  

,  

,  

. 

 

 

9.4  

 

 

,  

; , . 

.  ,   

 

,  

 

. , . 

 

.  

,  

 

. ,  

,  

.  
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,   

. , ,  

 

 ( )   

. 

 

 

, ,  

 

.  

 /  .  ,  

 2,  

)   

 (Cournot vs Bertrand). , ' , 

 / 

. 

 

,   

. ,  7  

,  

.   

,  

. ,  

 

.   

,  

 

. 

 

 

 

.  

.  ,   

 

;  

.  
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,  

 

. 

 

 

. 

 

 

,  

. , 

.   

.  

 

 

 

. 
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 3.1: 

 

(i)  

 

(ii)  pm
L  p  {P, E, b} 

 p = P(L) < P(H) = pm
H  E(P(L)) = 0 < 1 = E(P(H)). 

 pm
L <  p    {P,  E,  b}  

 pm
L  = P(L) < P(H) = pm

H  E(P(L)) = 0 < 1 = E(P(H)). 

 

(iii)   pm
L  p  b0

L  bL  p   [p,pm
L]  

 P(L) = P(H) = p. 

 

(iv)  P(L) = P(H)  

[p,pm
L]  E(P(L)) = 0. 

  

 

(i)  pm
L < p  {P, E, b}  : P  

 

(ii) ,  E(p)  =  1   p   pm
L,  bL(p)  =  0,   p   pm

L  bL(pm
L)  =  1.   

 (E1) – E(4). 

 

 

 pm
L  p  {P, E, b}  :  P  

 (ii) , E(p) = 1  p  pm
L,  bL(p) = 0,  p  pm

L  bL(pm
L)  = 1.   

 ( 1)  t = H  t=L  pm
L = p.   

(E2) – (E4). 1  = L  pm
L 

> p.  p  E(p) = 0,  SCP  

 (ii)  

 : V (p, 0, L) > V (p, 0, L).  p  E(p) = 1,  
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 pm
L.  V (p, 0, L) > 

V (pm
L, 1, L).  p’ < p  V (p’, 0, H) = V (pm

L, 1, H ).  

   V   p,   SCP  

: 

V (p, 0, L) > V (p’, 0, L) > V (pm
L, 1, L). 

 

(iii)   {P, E, b} . , ( 2)  

3)  E(P(L)) = 0 < 1 = E(P(H)). )  

 pm
H  P(H)  pm

H  V (P(H), 1, H) < V (pm
H, 1, H) < V (pm

H, 

E(pm
H), H). 

1.  ,     

 P (L)   V(P(L), 0, H)  V (pm
H, 1, 

H)  P(L)  (p,p). 

 

 pm
L  p.   V   p  

 V (p, 0, L) > V (p, 0, L)  p < p  V (p, 0, L) > V (p, 0, L)  p >  

p.   p  p  SCP   V  (p,  0,  L)  >  V  (p, 0, L). , 

 P(L)  [p,p),  > u  V (p – , 0, L) > 

V (P(L), 0, L)  V (p – , 0, H) < V (pm
H, 1, H). 

 

4  bL(p – ) = 1.  (p – ) = 0  V (p – , 0, L) > V 

(P(L), 0, L) 1 . ,  P(L)  [p,p)  

 P(L)   (p,p),  P(L)  =  p.   

 pm
L < p  P(L)  pm

L,  V (pm
L,  0, L) 

> V (P(L), 0, L)  V (pm
L, 0, H) < V (pm

H , 1, H). 

 

,  4  bL(pm
L )  = 1  pm

L  

 ,  P(L) = pm
L. 

 

(iii)   pm
L  p  bL  bL.     p  [p, pm

L ] 

 {P, E, b} : P(L) = P(H) = p’  E(p) = 0  p  p’  E(p) = 

1   p  >  p’   bL(p)  =  b0
L  p   p’   bL(p)  =  0   p  >  p’.   

   {P,  E,  b}   (E1)  –  (E3).   

  b 4  p < p’  

 

4 .  



Πα
νε
πι
στ
ήμ
ιο 
Πε
ιρα
ιώ
ς

 89 

p’’  V (p’, 0, H) = V (p’’, 0, H).  p  (p,p’], V (p, 0, H)  V 

(p’,  0,  H),   bL(p)  =  0  4.   p  >  p’’   

SCP  V (p’’, 0, L) < V (p’, 0, L)  II  p 

 p’’ > pm
L. , V (p, 0, L) < V (p’’, 0, L)  V (p, 0, L) < V (p’, 

0, L)  bL(p) = 0 4.  {P, E, b}  

. 

 

(iv)  {P,  E,  b} .   p’   

.   E(p’)   0,   

 t   {L,H}  pm
L  p’   

 t  

pm
t.  u(L)  V (p’, 0, L)  u(H) 

 V (p’, 0, H). 

 

 

 

, p’  p    pm
H.  

 p’  pm
H. . .  p’  pm

H 

 p’’ < pm
H  V (p’’, 0, H) = u(H).  SCP  V (p’’, 0, L) > u(L), 

2 4  E(p’’ – ) = 0  > 0.  V (p’’ – , 

E(p’’ – ), L) > u(L) 1. ,  

 > 0  p’ –  > pm
L.  V (p’ – , 0, 

H) < u(H)  V (p’  – ,  0,  L)  > u(L) 4 2  E(p’  – )  = 0.  

,  V  (p’’  –  ,  E(p’’  –  ),  L)  >  u(L)  1   L   

.  p’  pm
L  p’  [p, pm

L ]. 

 

 4.1.  

 

 SPE  .   

 pt
i = pt

i = p(at)  
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 SPE.  

:    pi  I  =  L,  H,  ,  

 0.   

.  

 ,  :  

 

 p(H)  p(L)  

L.   p(H) :  

 

{p(H)H + [wp(H)H + (1 – w) p(L)L] / (1 – )} / 2  p(H)H 

 

 LHS    RHS   

 (  

).  

 ,  p(L)  

 

{p(L)L + [wp(H)H + (1 – w)p(L)L] / (1 – )} / 2  p(L)L 

 

,   pi’s   

.  

 

 

   SPE.  ,  SPE   

 SPE   .  

 ,   SPE   pi’   pj’   

 { pi’, pj’}  

.  t 

 SPE pi’ < pj’  j  ,  

 

 SPE.   i  .  

 t   SPE  pi’  =  pj’   ,   

 

 SPE    

. ,  V   
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 SPE  (  SPE  ,   

).  V  (  

).  V  

 t  

 at ,   ( 1,  pi
1,  pj

1),  … ,  (at-1,  pi
t-1,  pj

t-1).  

 t ,   

 V.   

 , .  ,  

 ,  

V.  ,   at  

  

 

 (at ) = argmax { p at s.t. (p at + V) / 2  p at  p  1 (8.1) 

 

,  t  

. 

,  V = [w (H)H + (1 – w) (L)L] / (1 – ).  

 V  8.1 (x) = p(x), x = L, 

H  p(x)  . 

 

 5.1  

 

) ash. 

 

)  Nash f.   

(i) p(F) = u 

(ii) [p(F) – c](U / N + I) = [u – c] (U / N) 

(iii) [p – c](U/N + (1 – F(p))N-1I) = [u – c](U/N)  p  {p(F), p(F)}. 

 

 

 

)   k   

 p  2  k  N.  p > c ,  

   p ,   

[p  –  c](U/N +  I)  >  [p  –  c](U/N +  I/k).  ,   p  =  c,   

 p’ > p  (p’ – c)(U/N) 

> 0.   k  = 1.   



Πα
νε
πι
στ
ήμ
ιο 
Πε
ιρα
ιώ
ς

 92 

 p  +  

 p + ,  

[p +  – c](U/N + I) > [p – c](U/N + I). 

 

)  Nash  (i) 

– (iii). ,  

 p(F) > c. ,  F  

.  p  F,  

 

,  p  

 - .    

 p   

 - .  p  

 p   p(F)  >  c   

.  

 

 p(F) < u.  

, . ,  

 p(F)  ,  .  ,   

 

 [p(F)  –  ,  p(F)]  .  ,  p(F)  =  u.  ,   

  ,   

. ,  

 F  ,     [p(F) – 

c](U/N + I) = [u – c](U/N). 

 

   F  (p(F),p(F)).  

 (p1,  p2)   p(F)  < p1,  p(F)  > p2  F(p1) = 

F(p2).  (p1, p2)  0 . 

 ,   

[p1 –  ,  p1]   p2 -  .   (p1,  p2) 

,  

.  

 

 

 [p(F), p(F)] .  

 [p(F), p(F)]  [u – c](U/N).  
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 [1 – F(p)]N-1. ,  

 [p – c](U/N + (1 – F(p))N-1I) = [u – c])U/N)  p  

 [p(F), p(F)]. 

 

 (i)  –  (iii)   

Nash,  

 (i) – (iii)  

 Nash.   (iii)  [1 – F(p)]N-1 = (u – p)U/N (p – 

c)I ,  p  [p(F), p(F)] RHS  0  

1,  F(p)  (0,1).  (i) 

–  (iii)   F(p(F))  =  0  <  1  =  F(p(F))   F’(p)  >  0   p   [p(F), p(F)] 

 F .  

 F ash   

  -1  F (p)  

 (i) - (iii).   

 [p(F),  p(F)]  

 F  .  ,  

   p(F)    

 p(F)   p(F)  .   

 F ,  

 F.  

 

 5.2 

 

(i) ,   

 Nash. 

 

(ii)  c  (0, u)  > 0  > 0  

 |c(t) – c| <  t ,  P, P-1(x) 

 Fc  

 c.  

 

  

 

(i)  P:  [0,1]   [c(0),  u]   
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 ,  P   P(t) > c(t)  P’(t) > 0  

 t.  

 Nash .   

(t,t)  T  

 P(t)  P1 

 

(t,t) = [P(t) – c(t)]{U/N + [1 – t]N-1I} 

 

 

 [1  –  t]N-1    P(t)   

.  P(t)  

 t ,  P(t)  

 p  >  u.   

 Nash    -   

 

(t, t) (t,t)  t,t   [0,1]     (8.4) 

 

  

 

2(t,t) = -[P(t) – c(t)][N – 1][1 – t]N-2I + {U/N + [1 – t]N-1I}P’(t)   (8.5) 

 

 8.2   

 

2(t, t) = 0  t   [0,1] 

 

  

 

 

 
 

  2(x, x) = 0 12 (y, 

x)  (8.5). , (8.4)  
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Nash.   t   

 P(t) . 

 

(ii) ,  c  (0, 

u)  Pc  

 c.  Pc 

  

 

Pc(t) = F-1
C(t)  t  [0,1] 

  

 Pc  

 

.  Pc  (8.2) 

– (8.3)  c(t)  c.  Pc(1) = F-1
c(1) = i. ,  

 (iii)  5.1   

 

 
 

 8.6.   P’c(t)   p  =  

Pc(t), F = Fc  t = Fc(Pc(t))   

 

 
 

 Pc  (8.2) 

 

 (8.2)  –  (8.3)   

.P:  [0,1]   [0,  u].   

 c(·)  P(·) = (c(·))  

 c(·)   c(·)   c,  (c)= Pc. 

  >  0  

 > 0,  || c(·) – c || < ,  || (c(·))) – Pc|| < .  

 Nash  
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