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A M a x i m i z a t i o n  P rob lem A s s o c i a t e d  w i t h  

Drew ' s  I n s t i t u t i o n a l i z e d  Divvv Economv 

A . G .  Wi l son  

D e f i n e  v a r i a b l e s  as i n  D a n t z i e  [l]. Let  Uk(Cik) 

b e  s h e  u t i l i t y  d e r i v e d  by a  member o f  t h e  k t h  g r o u p ,  and 

l e t  

b e  a n  a g g r e p a t e  u t i l i t y  f u n c t i o n .  E q u a t i o n  numbers  r e f e r  t o  

D a n t z i g ' s  p a p e r ;  l e t t e r s  t o  t h i s  p a p e r .  

The economy i s  d e s c r i b e d  by D a n t z i g ' s  e q u a t i o n s  ( 2 )  - 

( 4 ) - - ( 2 )  b e i n g  s u b d i v i d e d  h e r e  a s  ( 2 a )  and  ( 2 b ) .  Thp 

e q u a t i o n s  c a n  b e  w r i t t e n  i n  f u l l ,  w i t h  e x p l i c i t  s u b s c r i p t s ,  

as f o l l o w s :  



E q u a t i o n s  ( 2 a )  a n d  ( 2 b )  c a n  be  combined t o  d e t e r m i n e  - x  a n d  - y :  

!de c a n  s u b s t i t u t e  f o r  5 a n d  y i n  ( 3 )  and  (4), b u t  now w r i t e  

them as e q u a t i o n s  i r i  A k a  pk and  C i k :  e q u a t i o n s  (5) and  ( 6 )  

t h e n  become 

w h e r e  

The p r o p o s e d  model i s  

Max U i n  e q u a t i o n  ( A )  

s u b j e c t  t o  (B) a n d  (C). 

x a n d  a r e  g i v e n  by ( 2 a t ) ,  ( 2 b ' ) .  - 

P o s s i b l e  Uses  o f  t h e  Model 

1) I n  a n  e x i s t i n g  e q u i l i b r i u m  s i t u a t i o n ,  we c a n  assume t h a t  

C ,  A and  II e x i s t  s u c h  t h a t  e q u a t i o n s  ( C ) ,  (D), ( 2 a 1 ) ,  ( 2 b ' )  - - - 
a r e  s a t i s f i e d  a n d  U i n  ( A )  i s  a max. 



We c a n  t h e n  e x p l o r e  t h e  u s e  o f  t h e  model t o  i n v e s t i g a t e  

t h e  c o n s e q u e n c e s  o f  v a r i o u s  t y p e s  o f  c h a n g e .  

2) Change i n  t a s t e s :  U k +  U L .  Then s i n c e  t h e r e  a r e  f e w e r  

c o n s t r a i n t s  ( B )  a n d  ( C )  t h a n  t h e r e  a r e  C i k t s ,  t h e r e  s h o u l d  

e x i s t  a  s e t  o f  C i k t s  wh ich  g i v e  t h e  new e q u i l i b r i u m .  

3) It  may b e ,  however ,  t h a t  i m p o s i n g  c o n d i t i o n s  ( B )  a n d  ( C )  

i s  t o o  s t r o n g .  An a l t e r n a t i v e  would b e  t o  c a l c u l a t e  t o  

maximize  (A)  s u b j e c t  t o  ( C )  ( w h i c h  i s  l i k e  a  b u d g e t  c o n s t r a i n t ) ,  

f o r  i n i t i a l l y  assumed A;  and  t h e n  t o  compute  5 f rom ( 2 a t ) ,  

X f rom ( B ) ,  y  f rom ( 2 b t )  and  t o  i t e r a t e  u n t i l  a new e q u i l i b -  - - 
r i u m  i s  f o u n d .  

4) A l t e r n a t i v e  schemes on t h e  l i n e s  o f  ( 3 )  c o u l d  b e  i n v e s t i -  

g a t e d  f o r  o t h e r  i n i t i a l  changes - -e .g .  i n  1. 

5 )  So  f a r ,  we h a v e  assumed t h a t  t h e  p k t s  r e m a i n  f i x e d .  A 

f u r t h e r  o u t e r  l o o p  c o u l d  b e  a d d e d  t o  t h e  iteration which  s o l v e d  

t h e  LP p r o b l e m  o f  max U i n  (A)  as a f u n c t i o n  o f  p k  s u b j e c t  t o  

( B )  a n d  ( C ) .  A l t e r n a t i v e l y ,  f i n d  p k  t o  e q u a l i z e  consumer  s u r -  

p l u s  p e r  c a p i t a .  

6) A f u r t h e r  a l t e r n a t i v e  would b e  t o  p r o d u c e  e n t r o p y  maxi-  

m i z i n g  v e r s i o n s  o f  t h e s e  mode l s  by 

Max S  = - 1 l o g  Cik ! (E 

s u b j e c t  t o ,  s a y  (B) a n d  ( C )  a n d  



1 ukUk(Cik) = 

where .u i s  assumed g i v e n  a t  some s u b o p t i m a l  v a l u e .  

( A '  
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