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COLONEL CONNER:  G e n e r a l  Nib lo ,  m e m b e r s  of the c l a s s :  
T o m o r r o w  you l e a v e  y o u r  c o m m i t t e e s  and  jo in  you r  s e c t i o n s  to s t a r t  
y o u r  r e s e a r c h  on the  e c o n o m i e s  of  s p e c i f i c  g e o g r a p h i c  a r e a s  of the  
w o r l d .  

To  a s s i s t  you in c h a n n e l i n g  y o u r  r e s e a r c h  a long  the m o s t  p r o d u c -  
t i ve  l i n e s ,  o u r  l e c t u r e  th is  m o r n i n g  wi l l  e x a m i n e  s o m e  f a c t o r s  t ha t  
s e r v e  as  i n d i c a t o r s  of a n a t i o n ' s  e c o n o m i c  p o t e n t i a l  fo r  w a r ,  and  wil~ 
a l s o  go into  s o m e  of the  p r o b l e m s  i n v o l v e d  in  t r y i n g  to e s t i m a t e  the  
e c o n o m i c  p o t e n t i a l  f o r  w a r  of a n a t i o n  o r  bloc of n a t i o n s .  

O u r  s p e a k e r ,  as  you know,  has  h a d  c o n s i d e r a b l e  e x p e r i e n c e  wi th  
t he  C e n t r a l  I n t e l l i g e n c e  A g e n c y ,  and  is p r e s e n t l y  a c o n s u l t a n t  to tha t  
a g e n c y  on  m a t t e r s  s u c h  as  we a r e  s t u d y i n g  in  th i s  uni t .  As a s e m i -  
n a r i s t  l a s t  y e a r  in  the E c o n o m i c  P o t e n t i a l  Unit ,  he  was  m o s t  h e l p f u l  
to u s .  The  s t u d e n t s  who a t t e n d e d  h is  s e m i n a r s  w e r e  h i g h l y  c o m p l i -  
m e n t a r y ,  and  r e c o m m e n d e d  tha t  in  the  f u t u r e  he  r e t u r n  to the  c o l l e g e  
as  a l e c t u r e r ,  to s h a r e  h i s  k n o w l e d g e  and  i d e a s  wi th  the c l a s s  as  a 
w h o l e ,  r a t h e r  t han  to l i m i t  i t  to j u s t  a few in a s e m i n a r .  

We of  the f a c u l t y  a g r e e  tha t  he  h a s  i n f o r m a t i o n  to which  a l l  of  us  
s h o u l d  have  a c c e s s .  

So, M r .  J u s t e r ,  it looks  l ike  you have  l i t e r a l l y  t a l k e d  y o u r s e l f  
in to  a job.  T h e  c o l l e g e  is  p l e a s e d  to have  you back  aga in ,  and  it  is  
m y  p l e a s u r e  to w e l c o m e  you to th i s  y e a r ' s  c l a s s .  

M r .  T h o m a s  J u s t e r .  

MR.  J U S T E R :  T h a n k  you  v e r y  m u c h ,  C o l o n e l  C o n n e r .  G e n e r a l  
Nib lo  and  m e m b e r s  of the  c l a s s :  The  C o l o n e l  s u g g e s t e d  I t a l k e d  m y -  
s e l f  into a job.  I t h ink  t ha t  p e r h a p s  in  v i ew  of tha t  c i r c u m s t a n c e  t he  
f i r s t  th ing  fo r  m e  to do is to wa lk  out ,  qui t  whi le  I a m  winn ing .  If I 
t a l k e d  m y s e l f  in,  I a m  qui te  l i k e l y  to t a l k  m y s e l f  out  in  the  next  45 
m i n u t e s .  
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The topic  tha t  we a r e  look ing  at th is  m o r n i n g  is l a b e l e d  " T h e  

C o m p a r a t i v e  A n a l y s i s  of  E c o n o m i c  P o t e n t i a l  for  W a r . "  I s u p p o s e  the 
l o g i c a l  p l ace  for  m e  to s t a r t  would be to def ine  what  we m e a n  by 
" e c o n o m i c  p o t e n t i a l . "  I p r o p o s e  to def ine  it by s a y i n g  s i m p l y  t h a t  
e c o n o m i c  po ten t i a l  for  war  is a m e a s u r e  of the  ab i l i t y  of an  e c o n o m i c  
s y s t e m  to f u r n i s h  (p roduce )  m u n i t i o n s ,  inc lud ing  s u c h  th ings  as m i l i -  
t a r y  m a n p o w e r ,  d u r i n g  the  p e r i o d  of a p r o s p e c t i v e  w a r .  In e f fec t ,  
the  no t ion  that  we have  in m i n d  h e r e  is tha t  e c o n o m i c  p o t e n t i a l  m e a s -  
u r e s  the  ab i l i t y  of  an e c o n o m y  to p r o d u c e  the  th ings  that  a r e  n e e d e d  
to f ight  w a r s  wi th .  

I th ink  i t  would  be use fu l  in th is  d i s c u s s i o n  to m a k e  a d i s t i n c t i o n  
b e t w e e n  what  I would  ca l l  e c o n o m i c  p o t e n t i a l  and what  I m i g h t  l a b e l  
m i l i t a r y  p o t e n t i a l .  The  two a r e  in a way qui te  c l o s e l y  r e l a t e d .  One 
is i n c l u d e d  in the  o t h e r .  We look on  m i l i t a r y  po t en t i a l  as be ing  the  
t o t a l  a m o u n t  of m u n i t i o n s  and  m a n p o w e r  tha t  a na t ion  has  a v a i l a b l e  to 
it d u r i n g  the  p e r i o d  of a p r o s p e c t i v e  war .  The  d i s t i n c t i o n  b e t w e e n  
hav ing  ava i l ab l e  and  be ing  p r o d u c e d  is t h e  d i s t i n c t i o n  b e t w e e n  e c o n o m i c  
p o t e n t i a l  and  m i l i t a r y  po t en t i a l .  And if  you want  to b r e a k  down m i l i -  
t a r y  p o t e n t i a l  to get  a b e t t e r  idea  of the  n a t u r e  of  th is  d i s t i nc t i on ,  one 
cou ld  s a y  tha t  m i l i t a r y  p o t e n t i a l  con t a in s  t h r e e  c o m p o n e n t s :  (1) s t o c k -  
p i l e s  in e x i s t e n c e  at the  s t a r t  of the  war ,  (2) to ta l  p r o d u c t i o n  of m u n i -  
t ions  d u r i n g  the  war ,  and  (3) a c c r e t i o n s  of m u n i t i o n s  and t r a i n e d  m a n -  
p o w e r  o b t a i n e d  by c o n q u e s t  du r ing  the  c o u r s e  of  the w a r .  We th ink  of 
it as a m e a s u r e  of  the  to t a l  a m o u n t  of  " s t u f f , "  m u n i t i o n s  and m a n p o w e r ,  
tha t  a na t i on  h a s .  The  on ly  p a r t  of m i l i t a r y  p o t e n t i a l  of c o n c e r n  today,  
e c o n o m i c  po ten t i a l ,  is the  s e c o n d  of  the m i l i t a r y  p o t e n t i a l  c a t e g o r i e s  
d i s c u s s e d  above .  

It is w o r t h  whi le  to note  jus t  in  p a s s i n g  that ,  t ak ing  a p a r t i c u l a r  
p e r i o d  of t i m e  and  c o n s i d e r i n g  c i r c u m s t a n c e s  in  which  the  k ind  of  war  
you a r e  t a lk ing  about  is  a v e r y  long war ,  m i l i t a r y  p o t e n t i a l  and  e c o -  
n o m i c  p o t e n t i a l  b e c o m e  p r e t t y  c l o s e  to be ing  i n d i s t i n g u i s h a b l e .  The  
r e a s o n  for  th is  is that  the  l o n g e r  the  wa r  goes  on, the  m o r e  of  a 
n a t i o n ' s  to ta l  m i l i t a r y  p o t e n t i a l  c o n s i s t s  of  tha t  p a r t  which  was p r o -  
duced  d u r i n g  the wa r  and the  l e s s  c o n s i s t s  of  tha t  pa r t  which  was 
s t o c k p i l e d  b e f o r e  the  wa r  s t a r t e d .  Thus  u n d e r  c i r c u m s t a n c e s  w h e r e  
the  wa r  l a s t s  for  qui te  a c o n s i d e r a b l e  p e r i o d  of  t i m e ,  it is by and  
l a r g e  t r u e  tha t  m i l i t a r y  p o t e n t i a l  and e c o n o m i c  p o t e n t i a l  c o m e  to 
p r e t t y  m u c h  the  s a m e  th ing .  E c o n o m i c  p o t e n t i a l  is the  m a j o r  p a r t  of 
m i l i t a r y  po t en t i a l .  
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Now,  in t e r m s  of ge t t i ng  s o m e w h a t  m o r e  c o n c r e t e  about  wha t  we 
m e a n  by  e c o n o m i c  p o t e n t i a l ,  we have  to ta lk  a l i t t l e  bit in t e r m s  of 
t h e  k ind  of un i t s  tha t  wou ld  be u s e d  to m e a s u r e  e c o n o m i c  p o t e n t i a l .  
Do you  want  to t h i n k  of  it in  t e r m s  of  quan t i t i e s  of d o l l a r s  ? O v e r  
wha t  t i m e  p e r i o d s  ? T h i n g s  of th is  s o r t .  I d e a l l y ,  wha t  we want  fo r  
p u r p o s e s  of  m e a s u r i n g  a c o u n t r y ' s  e c o n o m i c  p o t e n t i a l  is  to ge t  s o m e  
n o t i o n  of  the  t o t a l  q u a n t i t y  of the  p a r t i c u l a r  k inds  of m u n i t i o n s  t ha t  a 
c o u n t r y  cou ld  p r o d u c e  o r  is c a p a b l e  of p r o d u c i n g  d u r i n g  the  p e r i o d  of 
a p r o s p e c t i v e  w a r .  

t 

You wi l l  no te  tha t  the  t e r m  " c o u l d "  is  u s e d  h e r e  r a t h e r  t han  " w i l l "  
o r  r a t h e r  t han  " i s . "  " C o u l d "  i m p l i e s  f u t u r i t y ,  wh ich  s u g g e s t s  tha t  
the  k ind  of  m e a s u r e  we wan t  is one  w h i c h  is  in  a s e n s e  h y p o t h e t i c a l ,  
in  tha t  you m e a s u r e  the  a b i l i t y  of  a c o u n t r y  to do s o m e t h i n g  in  a f u t u r e  
p e r i o d .  E c o n o m i c  p o t e n t i a l  by i ts  v e r y  n a t u r e  i m p l i e s  f u t u r i t y .  

We c a n  t r y  to ge t  s o m e  m e a s u r e  of e c o n o m i c  p o t e n t i a l  by add ing  
up a l l  o f  t h e s e  t o t a l  q u a n t i t i e s ,  if  we c a n  f ind out  wha t  t h e y  a r e ,  t ha t  
a na t i on  c o u l d  p r o d u c e  d u r i n g  a w a r t i m e  p e r i o d .  P r e s u m a b l y  i t  wou ld  
be h e l p f u l  i f  we c o u l d  a g g r e g a t e  t h e s e  t h i n g s ,  so  we cou ld  t a lk  abou t  
t h e m  as be ing  a s i n g l e  n u m b e r  o r  a s i n g l e  v a l u e  o r  a s i n g l e  c o n c e p t ,  
r a t h e r  t han  as a v e r y  h e t e r o g e n e o u s  m a s s  of  d i f f e r e n t  k inds  of  m u n i -  
t i o n s - - X ,  Y, and  Z - - w h i c h  m i g h t  ge t  p r o d u c e d  d u r i n g  the  p e r i o d  of  a 
p r o s p e c t i v e  w a r .  

In o r d e r  to go about  th is  it b e c o m e s  n e c e s s a r y  to f ind  s o m e  uni t  
w h i c h  c a n  be u s e d  to a g g r e g a t e  t h e s e  h e t e r o g e n e o u s  u n i t s .  One w a y  
of  do ing  th i s  i s  to s a y  tha t  we a r e  go ing  to m e a s u r e  e c o n o m i c  p o t e n t i a l  
in  t e r m s  of  the  c o s t  of the  r e s o u r c e s  n e e d e d  to p r o d u c e  tha t  p a r t i c u l a r  
q u a n t i t y  of  s tu f f  w h i c h  is  c a p a b l e  of  be ing  p r o d u c e d  r a t h e r  t h a n  in  
t e r m s  of q u a n t i t i e s  of s tuf f  w h i c h  a c t u a l l y  get  p r o d u c e d .  We don ' t  
n e c e s s a r i l y  h a v e  to s p e c i f y  w h i c h  s o r t s  o f  m u n i t i o n s  w i l l  be in f ac t  
p r o d u c e d .  We c a n  t a lk  s i m p l y  about  the  a g g r e g a t e  of  r e s o u r c e s  w h i c h  
a c o u n t r y  c o u l d  u t i l i z e  fo r  t h i s  k ind  of  p u r p o s e .  You w i l l  a l so  r e a l i z e  
tha t  w h e n  we t a lk  about  a g g r e g a t i n g  o r  a d d i n g  up  the  c o s t  of  the  
r e s o u r c e s  t ha t  a c t u a l l y  c o u l d  be  u s e d ,  we wind  up wi th  a m e a s u r e  
w h i c h  c o n s i s t s  of  the  t o t a l  m o n e t a r y  v a l u e ,  at  s o m e  p r i c e  l e v e l ,  of 
the  t o t a l  a m o u n t  of  r e s o u r c e s  tha t  cou ld  be u t i l i z e d  fo r  the  p u r p o s e  
of  m a k i n g  m u n i t i o n s  d u r i n g  the p e r i o d  of  a p r o s p e c t i v e  w a r .  I t h i n k  
the  n a t u r e  o f , t h i s  m e a s u r e  wi l l  b e c o m e  m o r e  c l e a r  as  we m o v e  a h e a d .  
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T h e  o t h e r  p r o b l e m  h e r e  w h i c h  is  a l s o  c o n c e r n e d  w i t h  u n i t s  o f  

m e a s u r e  i s  t h e  p r o b l e m  o f  w h a t  k i n d  o f  t i m e  p e r i o d  we  s h o u l d  h a v e  
in  m i n d .  I d e a l l y ,  I t h i n k  t h e  t h i n g  t h a t  y o u  w a n t  t o  l~now i s  t h e  t o t a l  
a m o u n t  o f  r e s o u r c e s ,  o r  t h e  t o t a l  q u a n t i t y  o f  s t u f f ,  w h i c h  a c o u n t r y  
c o u l d  p r o d u c e  o v e r  t h e  p e r i o d  w h e n  t h e  p r o s p e c t i v e  w a r  i s  a c t u a l l y  
g o i n g  on .  T h i s  m e a n s  t h a t  y o u  a g g r e g a t e  o v e r  s o m e  t i m e  p e r i o d ,  
w h i c h  i s  f i n i t e - - t h a t  y o u  a d d  t h e  t o t a l  a m o u n t s  o f  m u n i t i o n s  p r o d u c e d  
o v e r  t h a t  2 - y e a r  p e r i o d .  

T h i s  i s  o n e  n o t i o n  o f  t h e  w a y  t h a t  t i m e  e n t e r s  i n t o  t h e  m e a s u r e -  
m e n t  o f  e c o n o m i c  p o t e n t i a l .  H o w e v e r ,  we  f r e q u e n t l y  t h i n k  o f  t h i s  
n o t  i n  t e r m s  o f  t h e  s u m  t ~ t a l  o f  t h e  m u n i t i o n s  t h a t  c o u l d  be  p r o d u c e d  
o v e r  t h e  p e r i o d  o f  t h e  w a r ,  bu t  r a t h e r  i n  t e r m s  o f  t h e  m a x i m u m  
a m o u n t  o f  m u n i t i o n s  p e r  y e a r  t h a t  a c o u n t r y  i s  h y p o t h e t i c a l l y  c a p a b l e  
o f  p r o d u c i n g  a t  f u l l  m o b i l i z a t i o n .  

T h i s  k i n d  of  m e a s u r e  o f  e c o n o m i c  p o t e n t i a l  d o e s  h a v e  s o m e  u s e s ,  
a n d  i s  s o m e w h a t  e a s i e r  t o  m e a s u r e  t h a n  t h e  o t h e r .  B u t  I t h i n k  t h a t  
i d e a l l y  t h e  t h i n g  we w a n t  i s  t h e  s u m  t o t a l  o f  a l l  m u n i t i o n s  t h a t  g e t  p r o -  
d u c e d  o v e r  t h e  p e r i o d  d u r i n g  w h i c h  t h e  p r o s p e c t i v e  w a r  g o e s  o n ,  n o t  
t h e  a n n u a l  r a t e  o f  m u n i t i o n s  p r o d u c t i o n  a t  f u l l  m o b i l i z a t i o n .  In  s o m e  
c a s e s  t h e s e  t w o  w i l l  t u r n  o u t  to  s h o w  m o r e  o r  l e s s  t h e  s a m e  t h i n g  
u n d e r  c e r t a i n  k i n d s  o f  c i r c u m s t a n c e s .  B u t  t h e y  o b v i o u s l y  d o n ' t  h a v e  
t o  do i t .  

I s h o u l d  n o t e  h e r e  a l s o  t h a t  we  h a v e  b e e n  t a l k i n g  a b o u t  e c o n o m i c  
p o t e n t i a l  s o  f a r  in  t e r m s  o f  a b s o l u t e  a m o u n t s ,  i n  t e r m s  o f  q u a n t i t i e s  
o f  X,  Y, Z w e a p o n s ,  o r  i n  t e r m s  o f  t o t a l  r e s o u r c e s .  B u t  v e r y  f r e -  
q u e n t l y  we  f i n d  t h a t  t h e  m e a s u r e  o f  e c o n o m i c  p o t e n t i a l  t h a t  h a s  m o s t  
s i g n i f i c a n c e  i s  n o t  a b s o l u t e  bu t  r e l a t i v e .  W h a t  y o u  a r e  i n t e r e s t e d  i n  
m e a s u r i n g  i s  l i k e l y  to  be  a r e l a t i o n s h i p  b e t w e e n  e c o n o m i c  p o t e n t i a l s  
i n  o n e  c o u n t r y  a t  d i f f e r e n t  p e r i o d s  o f  t i m e ,  o r  t h e  e c o n o m i c  p o t e n t i a l  
b e t w e e n  t w o  d i f f e r e n t  c o u n t r i e s  a t  t h e  s a m e  p e r i o d  o f  t i m e .  In  e f f e c t  
y o u  m i g h t  c h o o s e  to  u s e  a n  i n d e x  r a t h e r  t h a n  a n  a b s o l u t e  a m o u n t ,  a n d  
g e t  s o m e  n o t i o n  o f  t h e  r e l a t i v e  m a g n i t u d e  o f  t h e  e c o n o m i c  p o t e n t i a l .  

So  m u c h  f o r  t h e  u n i t s .  In  t e r m s  o f  g e t t i n g  a l i t t l e  m o r e  c o n c r e t e  
a b o u t  t h e  k i n d  o f  t h i n g s  t h a t  y o u  h a v e  to  l o o k  a t  w h e n  y o u  c o n s i d e r  
e c o n o m i c  p o t e n t i a l ,  o r  t h e  k i n d s  o f  f a c t o r s  t h a t  a r e  i m p o r t a n t  i n  
d e t e r m i n i n g  h o w  b i g  e c o n o m i c  p o t e n t i a l  i s ,  w h a t  y o u  a r e  r e a l l y  a s k i n g  
i s  t h e  s o r t  o f  q u e s t i o n  t h a t  s a y s :  " L e t  u s  l o o k  a t  a n  e c o n o m i c  s y s t e m  
d u r i n g  p a r t i c u l a r  p e r i o d s  o f  t i m e .  L e t  u s  t r y  t o  d e t e r m i n e  w h i c h  
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f a c t o r s  we can  l o c a t e  and which  s e r v e  to l i m i t  m u n i t i o n s  p r o d u c t i o n  
d u r i n g  s o m e  p a r t i c u l a r  p e r i o d  of t i m e . "  You want  to know s o m e t h i n g  
about  the  f a c t o r s  t ha t  d e t e r m i n e  e c o n o m i c  po t en t i a l .  P r e s u m a b l y  
wha t  you m e a n  by " d e t e r m i n i n g "  e c o n o m i c  po t en t i a l  is t ha t  t h e r e  a r e  
s o m e  f a c t o r s  w h i c h  s e t  a m a x i m u m  l i m i t  to the q u a n t i t y  of m u n i t i o n s  
p r o d u c t i o n ,  o r  to the  a m o u n t s  of  e c o n o m i c  r e s o u r c e s  tha t  c a n  be u s e d  
fo r  m u n i t i o n s  p r o d u c t i o n ,  at s o m e  p a r t i c u l a r  p e r i o d  of t i m e .  

N o w ,  to get  a no t ion  of what  f a c t o r s  shou ld  be l o o k e d  at ,  and what  
f a c t o r s  c a u s e  the  quan t i t y  of m u n i t i o n s  p r o d u c t i o n  in a p a r t i c u l a r  
p e r i o d  to be l i m i t e d ,  we have  to t ake  a quick  look at the  s o r t  of p r o c -  
e s s  tha t  is i n v o l v e d  when  a c o u n t r y  s e t s  out  to deve lop  i ts  e c o n o m i c  
p o t e n t i a l ,  o r  in  e f f ec t  w h e n  a c o u n t r y  s e t s  out to m o b i l i z e .  

B a s i c a l l y ,  a m o b i l i z a t i o n  p e r i o d  s t a r t s  off wi th  a p a t t e r n  of o u t -  
put  s e t  by the s t r u c t u r e  of  co ld  w a r  d e m a n d .  T h e r e  is a c e r t a i n  q u a n -  
t i t y  of  m i l i t a r y  goods ,  m u n i t i o n s ,  tha t  a r e  be ing  p r o d u c e d ,  and  it  is 
s e t  by the  l e v e l  of the  m i l i t a r y  budge t .  T h e r e  is a c e r t a i n  quan t i t y  of 
c o n s u m e r  goods  be ing  p r o d u c e d ,  s e t  by the s t r u c t u r e  of  c o n s u m e r  
d e m a n d - - s i m i l a r l y  wi th  c a p i t a l  goods ,  o r  i n v e s t m e n t  goods .  When  
you  s t a r t  m o b i l i z i n g ,  e s s e n t i a l l y  wha t  h a p p e n s  is tha t  a c o u n t r y  u s e s  
e x a c t l ~  the s a m e  r e s o u r c e s  tha t  it has  in p e a c e t i m e ,  but  p r o d u c e s  a 
d i f f e r e n t  p a t t e r n  of ou tpu t .  The  a c t u a l  r e s o u r c e s  you have  a v a i l a b l e  
d o n ' t  c h a n g e  when  you m o b i l i z e .  All  tha t  happens  is t ha t  you use  the  
s a m e  r e s o u r c e s  and  p r o d u c e  m o r e  m u n i t i o n s  and l e s s  of  e v e r y f h i n g  
else. 

At the s a m e  t i m e  you m a y  f ind,  and  as a m a t t e r  of fac t  you  a l w a y s  
wi l l  f ind,  tha t  d u r i n g  a p e r i o d  of m o b i l i z a t i o n  s o m e  i n c r e a s e  is p o s s i -  
b le  in the  t o t a l  a m o u n t  of r e s o u r c e s  tha t  a c o u n t r y  c a n  m a k e  u s e  of. 
T h i s  o c c u r s  b e c a u s e  you  s u b s t i t u t e  w o r k  for  l e i s u r e  d u r i n g  m o b i l i z a -  
t ion ,  and  s o m e  r e s o u r c e s  w h i c h  w e r e  not u t i l i z e d  d u r i n g  p e a c e t i m e  
do ge t  u t i l i z e d  d u r i n g  m o b i l i z a t i o n .  So the  t o t a l  a m o u n t  of  r e s o u r c e s  
wi l l  i n c r e a s e .  The  to t a l  a m o u n t  of  s tu f f  tha t  c a n  be p r o d u c e d  wi th  
t h e s e  r e s o u r c e s  wi l l  a l s o  i n c r e a s e .  

In l ine  wi th  sh i f t i ng  r e s o u r c e s  f r o m  p e a c e t i m e  i n d u s t r y ,  if  you  
l ike ,  in to  m i l i t a r y  i n d u s t r y ,  what  a l s o  t a k e s  p l a c e  d u r i n g  the  p e r i o d  
of  the m o b i l i z a t i o n  is  what  I t h ink  can  bes t  be d e s c r i b e d  as  the  s u c c e s -  
s i ve  b r e a k i n g  of  b o t t l e n e c k s .  The  p r o b l e m  in a l l  m o b i l i z a t i o n s  is  to 
t r y  to sh i f t  the  p a t t e r n  of output .  W h e n  th i s  is  a t t e m p t e d  on a l a r g e  
s c a l e ,  s o m e  k inds  of r e s o u r c e s  show up as b o t t l e n e c k s ,  p r e v e n t i n g  
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( t e m p o r a r i l y )  the a c h i e v e m e n t  of a full m o b i l i z a t i o n  p a t t e r n  of output .  
You don ' t  have  enough  s t e e l .  You don ' t  have  enough  c o a l .  You d o n ' t  
have  enough  c a p a c i t y  in c e r t a i n  k inds  of i n d u s t r y .  You c a n ' t  ge t  enough  
a l u m i n u m .  So d u r i n g  the p e r i o d  of m o b i l i z a t i o n  you c o n c e n t r a t e  on in -  
v e s t i n g  m o r e  r e s o u r c e s  in c e r t a i n  a r e a s  in o r d e r  to b r e a k  b o t t l e n e c k s  
w h i c h  p r e v e n t  the m a x i m u m  m o b i l i z a t i o n  p o t e n t i a l  f r o m  b e i n g  r e a l i z e d .  

The  p r o c e s s  of m o b i l i z i n g  is  e s s e n t i a l l y  one of b r e a k i n g  s u c c e s -  
s i v e l y  a n u m b e r  of b o t t l e n e c k s .  One way  of look ing  at the p r o c e s s  i s  to 
o b s e r v e  tha t  a m o b i l i z i n g  e c o n o m y  m u s t  have  a d i s p r o p o r t i o n a t e  s t r u c -  
t u r e  of output .  Output  of s o m e  c o m m o d i t i e s  {copper ,  a l u m i n u m ,  u n i f o r m  
cloth)  i s  too low r e l a t i v e  to fu l l  m o b i l i z a t i o n  r e q u i r e m e n t s ;  output  of o t h e r s  
{ r e f r i g e r a t o r s ,  a u t o m o b i l e s ,  a d v e r t i s i n g  s e r v i c e s )  is  too h igh .  As soon  
as  the w o r s t  b o t t l e n e c k  s e c t o r  is  e x p a n d e d  s u f f i c i e n t l y ,  the nex t  w o r s e  
c o m e s  up fo r  e x p a n s i o n .  The  s t r u c t u r e  of output  w i l l  c o n t i n u e  to r e t a r d  
the m a x i m u m  a c h i e v a b l e  l e v e l  of m u n i t i o n s  output  un t i l  a l l  t h e s e  d i s -  
p r o p o r t i o n s  a r e  e l i m i n a t e d .  

The  f i na l  r e s u l t  of th i s  p r o c e s s  p r e s u m a b l y  c o n s i s t s  of a t o t a l  o u t -  
i 

put w h i c h  is  m u c h  g r e a t e r  than  what  you had  b e f o r e .  It c o n s i s t s  of a 
quite d i f f e r e n t  d i s t r i b u t i o n  of the output .  When you a t t e m p t  to p r o d u c e  
the g r e a t e s t  a m o u n t  of m u n i t i o n s  tha t  can  p o s s i b l y  be p r o d u c e d ,  the  
th ings  tha t  u l t i m a t e l y  s e r v e  to l i m i t  the a m o u n t  of m u n i t i o n s  tha t  c a n  be  
o b t a i n e d  a r e  p r e s u m a b l y  the o t h e r  d e m a n d s  on r e s o u r c e s  tha t  m u s t  be  
m e t .  Tha t  is ,  wha t  i s  r e q u i r e d  to m a i n t a i n  the c i v i l i a n  popu l a t i on  and  to 
m a i n t a i n  p r o d u c t i v e  e q u i p m e n t .  

T h i s ,  then ,  i s  wha t  the m o b i l i z a t i o n  p r o c e s s  c o n s i s t s  of. P r e s u m -  
ab ly  we c a n  look at  th i s  p r o c e s s  and i s o l a t e  t hose  f a c t o r s  w h i c h  s e r v e  
to l i m i t  the t o t a l  a m o u n t  of m u n i t i o n s  tha t  a c o u n t r y  c a n  p r o d u c e  d u r i n g  
any  poin t  in the whole  p e r i o d .  If we can  i s o l a t e  t hose  f a c t o r s  tha t  s e r v e  
to l i m i t  m u n i t i o n s  p r o d u c t i o n ,  t hen  we in e f f ec t  have  s u c c e e d e d  in  ge t t i ng  
i n d i c a t o r s  of m u n i t i o n s  p r o d u c t i o n .  

At the s t a r t  the on ly  l i m i t a t i o n  is  co ld  w a r  d e m a n d ,  w h i c h  is  r a t h e r  
u n i n t e r e s t i n g .  But  d u r i n g  a p e r i o d  of m o b i l i z a t i o n  what  l i m i t s  m u n i t i o n s  
p r o d u c t i o n  i s  e s s e n t i a l l y  b o t t l e n e c k s  of one s o r t  o r  a n o t h e r  w h i c h  a r e  
o v e r c o m e  as  the p r o c e s s  of m o b i l i z a t i o n  d e v e l o p s .  T h e s e  m a y  be  r a w  
m a t e r i a l s ,  s u c h  as  s t e e l  o r  o t h e r  k inds  of m e t a l s .  It m a y  be  p lan t  
c a p a c i t y  in  c e r t a i n  k inds  of d u r a b l e  goods  i n d u s t r i e s ,  o r  s k i l l e d  l a b o r ,  
o r  c o m m o d i t i e s  tha t  f o r m e r l y  w e r e  i m p o r t e d ,  w h i c h  p r e v e n t  you  f r o m  
u t i l i z i n g  the  fu l l  p o t e n t i a l .  The  Likel ihood is t h a t  a l l  t h e s e  w i l l  t ake  t u r n s  
at  b e i n g  b o t t l e n e c k s ,  so tha t  t h e r e  is  no one th ing  w h i c h  you c a n  s a y  
l i m i t s  the a m o u n t  of p r o d u c t i o n  d u r i n g  th i s  p e r i o d .  



At the  c l o s e  of t h i s  th ing ,  w h e n  you  f i n a l l y  ge t  y o u r s e l f  f u l l y  
m o b i l i z e d ,  you c a n  m e a s u r e  s o m e w h a t  m o r e  s u c c e s s f u l l y  the  f a c t o r s  
t ha t  s e r v e  to  l i m i t  p r o d u c t i o n .  H e r e  we f ind  t h a t  wha t  l i m i t s  m u n i t i o n s  
p r o d u c t i o n  d u r i n g  fu l l  m o b i l i z a t i o n  i s ,  (1) t o t a l  ou tpu t ,  and  (2) c o m p e t -  
i n g  d e m a n d s  on t h i s  ou tpu t  w h i c h  h a v e  to  be  m e t .  T h e s e  c o m p e t i n g  
d e m a n d s  a r e  c o n s u m e r  d e m a n d s ,  s i n c e  i t  is  n e c e s s a r y  to p r o v i d e  s o m e  
m i n i m u m  a m o u n t  of g o o d s  to m a i n t a i n  l a b o r  p r o d u c t i v i t y ,  and  i n v e s t -  
m e n t  d e m a n d s ,  s i n c e  i t  i s  n e c e s s a r y  to  m a i n t a i n  the  e f f i c i e n c y  of t he  
e x i s t i n g  p r o d u c t i v e  e q u i p m e n t .  So you  c a n  s p e c i f y  qu i te  c l e a r l y  w h a t  
the  f a c t o r s  a r e  w h i c h  l i m i t  m u n i t i o n s  p r o d u c t i o n  in  the  fu l l  m o b i l i z a t i o n  
p e r i o d .  D u r i n g  the  t r a n s i t i o n  p e r i o d ,  b e f o r e  you  ge t  to  fu l l  m o b i l i z a -  
t ion ,  i t  w i l l  be  a m e s s y  p r o b l e m .  

P e r h a p s  a t  t h i s  po in t  it  m i g h t  be  u s e f u l  to t ake  a l o o k  v e r y  b r i e f l y ,  
if  you  l ike ,  a t  a p r o c e d u r e  f o r  c o n s t r u c t i n g  s o m e t h i n g  tha t  we m i g h t  c a l l  
an  a g g r e g a t e  m e a s u r e  of e c o n o m i c  p o t e n t i a l  f o r  a p a r t i c u l a r  c o u n t r y  at  
s o m e  p a r t i c u l a r  t i m e .  The  un i t  we wi l l  u s e  f o r  t h i s  m e a s u r e m e n t  w i l l  
be  t o t a l  d o l l a r s '  w o r t h ,  o r  any  p a r t i c u l a r  m o n e t a r y  u n i t ' s  w o r t h ,  of r e -  
s o u r c e s  t h a t  c o u l d  be  u t i l i z e d  f o r  m i l i t a r y  p u r p o s e s  d u r i n g  the  p e r i o d  of 
a p r o s p e c t i v e  w a r .  

We s t a r t  f r o m  the  end  of the  m o b i l i z a t i o n  p e r i o d ,  s i n c e  the  a g g r e -  
ga te  m u n i t i o n s  p r o d u c t i o n  t ha t  c a n  be a c h i e v e d  at  fu l l  m o b i l i z a t i o n  i s  the  
e a s i e s t  p a r t  to  m e a s u r e .  In p r i n c i p l e  a l l  you  n e e d  do is  the  f o l l o w i n g :  
We o b t a i n  s o m e  m e a s u r e m e n t  of the  d e g r e e  to  w h i c h  the t o t a l  ou tpu t  d u r -  
ing  p e a c e t i m e  c a n  be i n c r e a s e d  d u r i n g  the  p r o c e s s  of m o b i l i z a t i o n .  
T h i s  i s  by  and  l a r g e  s o m e t h i n g  w h i c h  c a n  be done  on h i s t o r i c a l  g r o u n d s .  
We c a n  l ook  at  wha t  h a p p e n e d  in  v a r i o u s  c o u n t r i e s  d u r i n g  W o r l d  W a r  II, 
w h e n  the  c o m b a t a n t  n a t i o n s  had  p l e n t y  of t i m e  to  ge t  t h e m s e l v e s  m o b i -  
l i z e d .  F o r  e x a m p l e ,  d u r i n g  W o r l d  W a r  H the  U n i t e d  S t a t e s  i n c r e a s e d  
i t s  t o t a l  o u t p u t  by  s o m e t h i n g  l ike  37 p e r c e n t  b e t w e e n  1941 a n d  1944, 
J a p a n  i n c r e a s e d  i t s  t o t a l  o u t p u t  by  s o m e  24 p e r c e n t  b e t w e e n  1940 and  
1944, and  G e r m a n y  i n c r e a s e d  i t s  o u t p u t  s o m e t h i n g  l i ke  20 p e r c e n t  b e -  
t w e e n  1940 and  1944. T h e  h i s t o r i c a l  f ac t  t ha t  t h e s e  c o u n t r i e s  d id  t h i s  
c a n  be u s e d  as  a b a s i s  f o r  e s t i m a t i n g  how m u c h  c o u l d  be a c h i e v e d  u n d e r  
p r e s e n t  c i r c u m s t a n c e s .  

O n c e  t h i s  m e a s u r e  h a s  b e e n  a c h i e v e d ,  we c a n  c a l c u l a t e  w h a t  k i n d  
of m i n i m u m  c o n s u m e r  r e q u i r e m e n t s  h a v e  to be  s a t i s f i e d  in  t e r m s  of the  
s h a r e  of t o t a l  ou tpu t  tha t  w i l l  h a v e  to  be  u s e d  to m a i n t a i n  the  c i v i l i a n  
p o p u l a t i o n .  T h i s  e s t i m a t e  i s  not  as  n e a t  as  i t  w o u l d  s e e m ,  s i n c e  w h a t  
i s  n e e d e d  to m a i n t a i n  the  c i v i l i a n  p o p u l a t i o n  d e p e n d s  in  p a r t  on wha t  the  
p o p u l a t i o n  i s  u s e d  to, and  in  p a r t  on how long  a p e r i o d  the  w a r  m i g h t  
l a s t .  Bu t  a g a i n  in  p r i n c i p l e  i t  is  s o m e t h i n g  t ha t  c a n  be  done .  



The  next  th ing  we n e e d  do is  t r y  to m a k e  s o m e  d e c i s i o n s  on how 
m u c h  of th i s  to t a l  output  you have  to u s e  to m a i n t a i n  the e x i s t i n g  s t r u c -  
t u r e  of i n d u s t r i a l  e q u i p m e n t  at i t s  n o r m a l  e f f i c i e n c y .  It i s  n e c e s s a r y  
to m a i n t a i n  y o u r  c a p a c i t y  by  r e p l a c i n g  w o r n - o u t  c a p i t a l  e q u i p m e n t .  
Again ,  the d e g r e e  to w h i c h  th i s  m u s t  be done depends  on s u c h  f a c t o r s  
as  the e x p e c t e d  d u r a t i o n  of w a r .  

By  s u b t r a c t i n g  c o n s u m e r  and i n v e s t m e n t  r e q u i r e m e n t s  f r o m  t o t a l  
output ,  we a r e  lef t  wi th  a m e a s u r e  of the  t o t a l  a m o u n t  of output  tha t  
would  be  a v a i l a b l e  fo r  m i l i t a r y  p u r p o s e s - - a  c o m b i n a t i o n  of m u n i t i o n s  
output  c o n s i s t i n g  of w e a p o n s ,  m a n p o w e r  in the  A r m e d  F o r c e s ,  and t h ings  
of tha t  s o r t .  Th i s  w i l l  be an  a g g r e g a t e  m e a s u r e m e n t  in  d o l l a r s .  

The  o t h e r  p a r t s  of th is  m e a s u r e m e n t  a r e  s o m e w h a t  m o r e  d i f f i cu l t  
to m a k e .  We h a v e - - i n  p r i n c i p l e - - m e a s u r e d  the l e v e l  of m u n i t i o n s  p r o -  
d u c t i o n  w h i c h  c a n  be r e a c h e d  a t  fu l l  m o b i l i z a t i o n .  What  we want  to 
m e a s u r e  is  the to t a l  p r o d u c t i o n  o v e r  the  p e r i o d  of the p r o s p e c t i v e  w a r .  
We have  to get  a m e a s u r e  of the t o t a l  m u n i t i o n s  p r o d u c t i o n  f r o m  the 
s t a r t  of the w a r  o v e r  as  long a p e r i o d  as i t  i s  e x p e c t e d  to c o n t i n u e .  To 
do th i s ,  it  b e c o m e s  n e c e s s a r y  to e s t i m a t e  m u n i t i o n s  output  at  e a c h  poin t  
a long  the m o b i l i z a t i o n  pa th .  In  g e n e r a l  we c a n  s a y  tha t  the s t a r t i n g  and  
f i n i s h i n g  poin ts  a r e  m o d e r a t e l y  w e l l  known o r  at  l e a s t  c a n  be  h a n d l e d  
wi th  r e l a t i v e l y  s i m p l e  t e c h n i q u e s .  The  p r o b l e m  of w h e r e  we  f i n i s h - -  
the fu l l  m o b i l i z a t i o n  l e v e l  of m u n i t i o n s  o u t p u t - - h a s  a l r e a d y  b e e n  dis~- 
c u s s e d .  The  p r o b l e m  of w h e r e  we s t a r t - - t h e  c o l d  w a r  l e v e l  of m u n i t i o n s  
o u t p u t - - i s  a q u e s t i o n  of f o r e c a s t i n g  co ld  w a r  p o l i c y  and  has  v e r y  l i t t l e  
to do wi th  e c o n o m i c s .  F o r  the " in  b e t w e e n "  p e r i o d ,  t h ings  get  a w f u l l y  
m e s s y .  About  a l l  the e c o n o m i s t s  and  m o s t  o t h e r  peop l e  who have  b e e n  
p l a y i n g  a r o u n d  wi th  th i s  c a n  s a y  is  tha t  th i s  p r o c e s s  t a k e s  a lot  of t i m e .  
It a p p a r e n t l y  t a k e s  b e t w e e n  two and f o u r  y e a r s ;  at  l e a s t ,  tha t  i s  wha t  it  
ha s  t a k e n  h i s t o r i c a l l y .  I t  p r o b a b l y  is  t r u e  tha t  you  have  s o m e  s o r t  of 
f o r e c a s t a b l e  g r o w t h  p a t t e r n  f r o m  the co ld  w a r  l e v e l  of output  to the  fu l l  
m o b i l i z a t i o n  output .  Output  r i s e s  s l o w l y  at  the s t a r t  and a c c e l e r a t e s  
m o r e  r a p i d l y  as  fu l l  m o b i l i z a t i o n  is  a p p r o a c h e d .  T h a t  i s  r e a l l y  about  
a l l  one c a n  s a y  about  th i s  p r o b l e m  in  g e n e r a l  t e r m s .  

We c a n  s a y  a l i t t l e  m o r e ,  I th ink ,  about  how long  a t i m e  p e r i o d  i s  
go ing  to be  i n v o l v e d .  F o r  e x a m p l e ,  it  is  p e r f e c t l y  c l e a r  tha t  how long  
th i s  p r o p o s i t i o n  t a k e s  w i l l  d e p e n d  upon  the  d i f f e r e n c e  b e t w e e n  the  l e v e l  
of c o l d  w a r  m u n i t i o n s  output  and  the l e v e l  of fu l l  m o b i l i z a t i o n  m u n i t i o n s  
output .  If a c o u n t r y  i s  a l r e a d y  c l o s e  to fu l l  m o b i l i z a t i o n  w h e n  the w a r  
s t a r t s ,  o b v i o u s l y  it i s  not  go ing  to take  v e r y  m u c h  t i m e  to get  fu l ly  m o -  
b i l i z e d .  If t h e r e  is  a v e r y  g r e a t  m a g n i t u d e  of d i f f e r e n c e  b e t w e e n  the 

8 



p e a c e t i m e  p r o d u c t i o n  and  the  m a x i m u m  w a r  p r o d u c t i o n ,  
i s  go ing  to t ake  s o m e w h a t  l o n g e r .  

i84.9 
o b v i o u s l y  i t  

We c a n  o b s e r v e  the  f ac t  tha t  c e r t a i n  k inds  of i n d u s t r i e s ,  s a y  the  
m u n i t i o n s  i n d u s t r i e s ,  w i l l  be  ab le  to m a k e  a r a p i d  c h a n g e o v e r ,  b e c a u s e  
t h e y  have  m a d e  p r e p a r a t i o n  d u r i n g  p e a c e t i m e  to be  ab le  to m o b i l i z e  
m o r e  r a p i d l y .  We c a n  poin t  to the  f ac t  tha t  e c o n o m i e s  w h i c h  a r e  r a t h e r  
f l ex ib l e ,  in  t e r m s  of hav ing ,  fo r  e x a m p l e ,  a s t r u c t u r e  of p r o d u c t i v e  
e q u i p m e n t  tha t  m a k e s  u s e  of u n s p e c i a l i z e d  k inds  of m a c h i n e  too l s  r a t h e r  
t han  h i g h l y  s p e c i a l i z e d  ones  wi l l  be  ab le  to c o n v e r t  m o r e  r a p i d l y  than  an  
e c o n o m y  w h i c h  h a s  a lot  of v e r y  h i g h l y  s p e c i a l i z e d  k inds  of p r o d u c t i v e  
e q u i p m e n t .  Th i s  r e s u l t s  f r o m  the  f ac t  tha t  s p e c i a l i z e d  e q u i p m e n t  m a y  
be  of z l m o s t  no u s e  e x c e p t  fo r  m a k i n g  the p r o d u c t s  t h e y  h a b i t u a l l y  a r e  
u s e d  to m a k i n g .  H o w e v e r ,  once  we  h a v e  l ooked  at s o m e  of the  f a c t o r s  
t ha t  m a k e  the t i m e  p e r i o d  b e t w e e n  s t a r t  a n d  f i n i s h  e i t h e r  v e r y  long o r  
v e r y  s h o r t ,  t h e r e  i s  not  an awful  lot  m o r e  tha t  c a n  be done .  

Once  t h e s e  k inds  of f a c t o r s  have  b e e n  e x a m i n e d ,  t hen  wha t  we have  
to do i s  s i m p l y  t ake  t h e s e  e s t i m a t e s  of m u n i t i o n s  output  at  the s t a r t ,  
m u n i t i o n s  output  at  the fu l l  m o b i l i z a t i o n  p e r i o d ,  the l e n g t h  of t i m e  r e -  
q u i r e d  f o r  a c h i e v i n g  m o b i l i z a t i o n ,  and s u m  up the  t o t a l  q u a n t i t y  of m u -  
n i t i ons  tha t  c a n  be  p r o d u c e d  o v e r  the p e r i o d  of p r o s p e c t i v e  w a r .  

T h e r e  a r e  a few a d d i t i o n a l  p r o b l e m s  tha t  ought  to be  d i s c u s s e d .  One  
i s  the  p r o b l e m  of w h e t h e r  you s i m p l y  t ake  the  s u m  of t h e s e  q u a n t i t i e s  
to  get  a m e a s u r e  of a c o u n t r y ' s  e c o n o m i c  po t en t i a l .  What  I h a v e  in  m i n d  
i s  s o m e t h i n g  l ike  th i s :  Suppose  you a r e  i n t e r e s t e d  in the  m a g n i t u d e  of 
the  U n i t e d  S ta t e s  e c o n o m i c  p o t e n t i a l  to f ight  a w a r ,  say ,  s t a r t i n g  in  two 
y e a r s ,  w h i c h  i s  e x p e c t e d  to l a s t  f o r  one y e a r .  We w i l l  t r y  to e s t i m a t e  
the  t o t a l  a m o u n t  of m u n i t i o n s  tha t  c o u l d  b e  p r o d u c e d  d u r i n g  the p e r i o d  
of the  w a r ,  w h i c h  i s  a o n e - y e a r  p e r i o d  by  h y p o t h e s i s .  

P r e s u m a b l y  the  U n i t e d  S t a t e s  w o u l d  be  ab le  to p r o d u c e  m u n i t i o n s  
a f t e r  the  w a r  i s  e x p e c t e d  to be  f i n i s h e d .  In  o t h e r  w o r d s  the m e r e  f ac t  
t ha t  the  w a r  i s  e x p e c t e d  to l a s t  one  y e a r  d o e s n ' t  m e a n  tha t  the U n i t e d  
S t a t e s  c a n ' t  p r o d u c e  m u n i t i o n s  a f t e r  the  w a r  i s  o v e r .  But  the  f a c t  i s  
tha t  in  t e r m s  of m e a n i n g f u l n e s s  of m e a s u r i n g  p o t e n t i a l ,  a l l  we a r e  r e a l l y  
i n t e r e s t e d  in  is  wha t  a c o u n t r y  c a n  p r o d u c e  d u r i n g  the p e r i o d  w h e n  the  
w a r  i s  going  on. A f t e r  the  w a r  i s  o v e r ,  i t  d o e s n ' t  m a t t e r  wha t  q u a n t i t y  
you  p r o d u c e ,  b e c a u s e  i t  ha s  no v a l u e .  T h i s  p r o b l e m  c a n  be  h a n d l e d  by  
s a y i n g  tha t  a l l  m u n i t i o n s  ou tpu ts  w h i c h  c a n  be  p r o d u c e d  but  w h i c h  w i l l  
on ly  be  a v a i l a b l e  a f t e r  the  w a r  i s  f i n i s h e d  a r e  d i s c o u n t e d  a t  the  r a t e  of 
100 p e r c e n t ,  
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It  fo l lows ,  t h e r e f o r e ,  tha t  i t  does  m a k e  a d i f f e r e n c e  as to the  
m a g n i t u d e  of a c o u n t r y ' s  e c o n o m i c  p o t e n t i a l  w h e t h e r  o r  not  the  p a r t i c u -  
lax  m u n i t i o n s  in  q u e s t i o n - - t h i s  a g g r e g a t e  s u m  of m u n i t i o n s  p r o d u c e d  
o v e r  the  e n t i r e  p e r i o d - - a r e  p r o d u c e d  a t  the  b e g i n n i n g  of the  w a r  o r  a r e  
p r o d u c e d  v e r y  m u c h  t o w a r d  the  end  of the w a r .  It i s  e q u a l l y  c l e a r  
that ,  if  you  a r e  go ing  to s a y  tha t  m u n i t i o n s  p r o d u c e d  the d a y  a f t e r  the  
w a r  ends  a r e  of no v a l u e  to a c o u n t r y ' s  e c o n o m i c  po t en t i a l ,  t h o s e  p r o -  
d u c e d  the day  b e f o r e  the w a r  c l o s e s  a r e  of a l m o s t  no v a l u e ;  and  t h o s e  
p r o d u c e d  two days  b e f o r e  the  w a r  c l o s e s  a r e  a l s o  o f  a l m o s t  no v a l u e .  
In  e f fec t ,  we m u s t  t ake  a c c o u n t  of the fac t  tha t  th i s  is  not  a s i m p l e  s u m -  
m a t i o n .  A d i s c o u n t  r a t e  m u s t  be a p p l i e d  b e c a u s e  m u n i t i o n s  p r o d u c e d  
v e r y  c l o s e  to the t i m e  w h e n  the  w a r  is  n e a r i n g  i t s  f i n i s h  a r e  of r e l a t i v e l y  
l i t t l e  v a l u e  as  c o m p a r e d  to the  s a m e  m u n i t i o n s  p r o d u c e d  at the b e g i n n i n g  
of the w a r .  

What  m u s t  be  kept  in  m i n d  is tha t  w h e n  m u n i t i o n s  a r e  p r o d u c e d  i t  
m a k e s  qui te  a d i f f e r e n c e  in  the m a g n i t u d e  of a c o u n t r y ' s  e c o n o m i c  po-  
t e n t i a l .  T h e  c l o s e r  to the  b e g i n n i n g  of the  w a r  t h e y  a r e  p r o d u c e d ,  the  
g r e a t e r  i s  the  e c o n o m i c  po t en t i a l ;  the  c l o s e r  to the end  of the w a r  t h e y  
a r e  p r o d u c e d ,  the  l o w e r  is  the e c o n o m i c  p o t e n t i a l .  

Now, thus  f a r  the d i s c u s s i o n  has  c o n s i s t e d  of l ook ing  a t  a p a r t i c u l a r  
c o u n t r y  a t  a p a r t i c u l a r  p e r i o d  of t i m e ,  and  s a y i n g  tha t  a c o u n t r y ' s  e c o -  
n o m i c  p o t e n t i a l  is  s i m p l y  the  s u m  of the  t o t a l  a m o u n t s ,  the q u a n t i t i e s ,  
of r e s o u r c e s  tha t  the c o u n t r y  would  be  ab le  to devo t e  to m i l i t a r y  p u r -  
p o s e s  d u r i n g  the p e r i o d  of the w a r .  We have  s o m e  no t ion  a s  to wha t  
d e t e r m i n e s  the  m a x i m u m  m o b i l i z a t i o n  e c o n o m i c  p o t e n t i a l ,  o r  the  a p p r o x -  
i m a t e  a n n u a l  r a t e  tha t  i s  p o s s i b l e .  We have  s o m e  not ion ,  bu t  not  a 
v e r y  s a t i s f a c t o r y  one,  about  what  l i m i t s  m u n i t i o n s  p r o d u c t i o n  in  o t h e r  
p e r i o d s  p r i o r  to fu l l  m o b i l i z a t i o n .  

T h e  q u e s t i o n  tha t  a l l  of th i s  b e a r s  on, and the  on ly  r e a s o n  w h y  we 
b o t h e r  i n q u i r i n g  about  e c o n o m i c  p o t e n t i a l  i s  so  tha t  we  c a n  get  s o m e  i d e a  
of o u r  a b i l i t y  to c o n d u c t  w a r s  a g a i n s t  p o t e n t i a l  e n e m y  c o u n t r i e s .  What  
we r e a l l y  wan t  to know is  a m e a s u r e  tha t  w i l l  show the m a g n i t u d e  of one  
c o u n t r y ' s  e c o n o m i c  p o t e n t i a l  r e l a t i v e  to tha t  of s o m e  o t h e r  c o u n t r y .  

B y  u s i n g  the  kind of m e a s u r e  d e s c r i b e d  above ,  we c a n  m a k e  a c o m -  
p a r i s o n  b e t w e e n ,  we w i l l  say ,  c o u n t r i e s  A and  B. A g a i n  we  s i m p l y  
say :  " L e t  us  t ake  the  a g g r e g a t e  of a l l  the  r e s o u r c e s  w h i c h  c o u n t r y  A 
c a n  u s e  f o r  m i l i t a r y  p u r p o s e s  d u r i n g  the  p e r i o d  of t i m e  and  c o m p a r e  i t  
d i r e c t l y  wi th  a s i m i l a r  a g g r e g a t e  of m u n i t i o n s ,  e x p r e s s e d  in  q u a n t i t y  
of r e s o u r c e s ,  w h i c h  c o u n t r y  B c a n  p r o d u c e  d u r i n g  the s a m e  p e r i o d .  " 
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If  you m e a s u r e  p o t e n t i a l  m u n i t i o n s  p r o d u c t i o n  in  t e r m s  of the a g g r e g a t e  
of r e s o u r c e s  u sed ,  what  we ge t  i s  a m e a s u r e  wh ich  s a y s  that  the  U n i t e d  
S ta tes  has  X b i l l i o n  d o l l a r s '  w o r t h  of e c o n o m i c  po ten t i a l ,  m e a n i n g  that  
i t  can  u s e  th i s  a m o u n t  of r e s o u r c e s  fo r  m u n i t i o n s  p r o d u c t i o n  d u r i n g  the 
p e r i o d  of the  w a r ;  tha t  s o m e  o t h e r  coun t ry ,  say,  G r e a t  B r i t a i n ,  has  Y 
p o u n d s ' w o r t h  of e c o n o m i c  po ten t i a l ,  m e a n i n g  i t  cou ld  u t i l i z e  Y pounds '  
w o r t h  of r e s o u r c e s  fo r  m i l i t a r y  p u r p o s e s  d u r i n g  the p e r i o d  of the  w a r .  
In  o r d e r  to c o m p a r e  A and B, obv ious ly  we h a v e  to know s o m e t h i n g  
about  how m u c h  the  d o l l a r  is  w o r t h  r e l a t i v e  to the  pound.  In e f fec t ,  we 
h a v e  to know s o m e t h i n g  about e x c h a n g e  r a t e s .  

But  the e x c h a n g e  r a t e  which  i s  r e l e v a n t  to th is  k ind  of p u r p o s e ,  f o r  
th i s  k ind  of c o m p a r i s o n ,  has  s o m e  p e c u l i a r i t i e s  a t t a c h e d  to it .  I t  i s  n o t  
the  u s u a l  k ind  of e x c h a n g e  r a t e  that  m o s t  peop le  th ink  of. What  you want  
h e r e  i s  s o m e t h i n g  that  m e a s u r e s  the  m i l i t a r y  u s e f u l n e s s  of c o u n t r y  A ' s  
chunk  of r e s o u r c e s ,  o r  chunk  of output that  can  be  p r o d u c e d  wi th  the  r e -  
s o u r c e s ,  as  c o m p a r e d t o  c o u n t r y B ' s  chunk  of output o r  chunk  of r e s o u r c e s .  

What  we want  i s  a r a t i o  of a n a t u r e  such  that  we can  say  that  the  
m i l i t a r y  va lue  o r  the m i l i t a r y  u s e f u l n e s s  of X d o l l a r s '  w o r t h  of A ' s  r e -  
s o u r c e s  i s  the  e q u i v a l e n t  in  m i l i t a r y  u s e f u l n e s s  to Y pounds '  w o r t h  of 
c o u n t r y  B ' s  r e s o u r c e s .  In ef fec t ,  what  we want  is  a r a t i o  that  wi l l  c o n -  
v e r t  the  a g g r e g a t e  r e s o u r c e  a v a i l a b i l i t y  of c o u n t r y  A e x p r e s s e d  i n  i t s  
own c u r r e n c y ,  in to  c o u n t r y  B ' s  c u r r e n c y ,  and have  the  r e s u l t i n g  r e -  
s o u r c e  to ta l s  m e a s u r e  m i l i t a r y  e f f e c t i v e n e s s  in an a c c u r a t e  f a sh ion .  

Now, u n f o r t u n a t e l y ,  w h e n  we USUsal ly t a l k  about e x c h a n g e  r a t e s ,  
we h a v e  in  m i n d  the  g e n e r a l  p u r c h a s i n g  p o w e r  of one c u r r e n c y  in  terA~s 
of s o m e  o t h e r  c u r r e n c y  m e a s u r e d  by  look ing  at i d e n t i c a l  p r o d u c t s  tha t  
a r e  p r o d u c e d  in  bo th  c o u n t r i e s  and  o b s e r v i n g  how m u c h  one c o s t s  in  one 
c o u n t r y  and  how m u c h  i t  c o s t s  in  the  o t h e r  c o u n t r y .  We get  a who le  
r a n g e  of i d e n t i c a l  p r o d u c t s ,  i n c l u d i n g  th ings  tha t  a r e  t r a d e d  b a c k  and 
f o r t h  i n t e r r ~ t i o n a l l y ,  and  get  a no t i on  of t h e . b u y i n g  p o w e r  of the  d o l l a r  
in  t e r m s  of the  pound,  m e a n i n g  the buy ing  p o w e r  in  p a r t i c u l a r  k inds  of 
goods  o r  s e r v i c e s  s i m i l a r  to bo th  countr ies , .  The  u s u a l  e x c h a n g e  r a t e s  
app ly  to e s s e n t i a l l y  c i v i l i a n  t ypes  of output,  c o n s u m e r  types  of output  
and  c o m p a r e  the  c o n s u m e r  p u r c h a s i n g  p o w e r  of the  c u r r e n c i e s  in  the  
two c o u n t r i e s .  

H o w e v e r ,  once  we s t a r t  t a lk ing  about  e x o h a n g e  r a t e s  in  the  c o n t e x t  
of c o m p a r i n g  e c o n o m i c  p o t e n t i a l  a g g r e g a t e s ,  by  t ak ing  the  r e s o u r c e s  
that  a r e  i n t e n d e d  to r e p r e s e n t  the  to ta l  a m o u n t  of r e s o u r c e s  tha t  can  be 
u s e d  to p r o d u c e  m u n i t i o n s ,  t hen  we run  up a g a i n s t  the  p r o b l e m  tha t  by  
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and  l a r g e  the k inds  of m u n i t i o n s  p r o d u c e d  a r e  b y  no m e a n s  i d e n t i c a l  
in  e i t h e r  p h y s i c a l  c h a r a c t e r i s t i c s  o r  e f f e c t i v e n e s s .  T h e y  a r e  c e r t a i n l y  
not  t r a d e d  b a c k  and fo r th ;  and  t hey  a r e  p r o d u c e d  u n d e r  c o n d i t i o n s  of as  
m u c h  s e c r e c y  as  p o s s i b l e .  No c o u n t r y  g i v e s  out f r e e l y  i n f o r m a t i o n  r e -  
g a r d i n g  the  k inds  of t h ings  i t  does ,  the t e c h n o l o g y  i t  e m p l o y s ,  t he  
c h a r a c t e r i s t i c s  of the p a r t i c u l a r  w e a p o n s  tha t  i t  h a s .  It a t t e m p t s  to 
keep  t h e s e  th ings  as  s e c r e t  a s  p o s s i b l e ,  wh i l e  g a t h e r i n g  as  m u c h  i n f o r -  
m a t i o n  about  the  o t h e r  c o u n t r y ' s  w e a p o n s  as  i t  c an .  

What  th i s  m e a n s ,  u n f o r t u n a t e l y ,  i s  that ,  once  we  s t a r t  t a l k i n g  about  
e x c h a n g e  r a t e s  fo r  r e s o u r c e  t o t a l s  tha t  w i l l  be  u t i l i z e d  f o r  m u n i t i o n s  p r o -  
duc t ion ,  we have  no r e a s o n  f o r  t ak ing  an  e x c h a n g e  r a t e  b a s e d  upon  the  ' 
g e n e r a l  p r i c e  l e v e l  fo r  s i m i l a r  c o m m o d i t i e s  in  the  two c o u n t r i e s .  We 
have  no a s s u r a n c e  tha t  the s a m e  k ind  of r e l a t i o n s h i p s  tha t  p r e v a i l  b e -  
t w e e n  the r e l a t i v e  p r i c e s  of c i v i l i a n  goods  w i l l  a l s o  p r e v a i l  b e t w e e n  the  
w e a p o n s  tha t  ge t  p r o d u c e d  by  the two c o u n t r i e s .  

T h e r e  is  no v e r y  s a t i s f a c t o r y  w a y  of m a k i n g  the  k ind  of a d j u s t m e n t  
tha t  s e e m s  to be  r e q u i r e d .  T h e r e  a r e  s o m e  w a y s  tha t  we  c a n  a p p r o a c h  
the  p r o b l e m  and  s o m e  of t h e s e  w i l l  be t o u c h e d  on in  a m o m e n t .  But  the  
e s s e n t i a l  d i f f i cu l t y  is  s i m p l y  tha t  the e x c h a n g e  r a t e  n o r m a l l y  u s e d  r e  o 
q u i r e s  tha t  the k inds  of th ings  we a r e  c o m p a r i n g  be  s i m i l a r  goods  tha t  
can ,  in  p r i n c i p l e ,  be  t r a d e d  b a c k  and fo r th .  M u n i t i o n s  c a n n o t ,  b y  t h e i r  
n a t u r e ,  be  in  th i s  c a t e g o r y ,  and  we have  no a s s u r a n c e  tha t  the  a g g r e g a t e  
r e s o u r c e s  a r e  c a p a b l e  of p r o d u c i n g  a p a r t i c u l a r  a m o u n t  of m i l i t a r y  
e f f e c t i v e n e s s  o r  f igh t ing  e f f e c t i v e n e s s  m e r e l y  b e c a u s e  the  p u r c h a s i n g  
p o w e r  e x c h a n g e  r a t e  h a p p e n s  to be  at  s o m e  p a r t i c u l a r  l e v e l .  

If  we look  a t  an  a l t e r n a t i v e  w a y  tha t  th i s  c o m p a r i s o n  c a n  be  m a d e ,  
the n a t u r e  of the p r o b l e m  wi l l  b e c o m e  a l i t t l e  m o r e  c l e a r .  What  we 
wan t  i s  to ge t  a c o m p a r i s o n  w h i c h  i n d i c a t e s  how e f f e c t i v e  a g iven  a g g r e -  
ga te  of r e s o u r c e s  is  as  c o m p a r e d  to how e f f e c t i v e  a n o t h e r  c o u n t r y ' s  
a g g r e g a t e  of r e s o u r c e s  i s .  If we c a n  f ind  out enough  i n f o r m a t i o n  about  
the c o s t  of a l l  the  w e a p o n s  tha t  wou ld  be  p r o d u c e d  in  the U n i t e d  S ta t e s  
d u r i n g  m o b i l i z a t i o n ;  if  we c a n  f ind  out about  the c o s t  of the  w e a p o n s  tha t  
would  be  p r o d u c e d  in the Sovie t  Un ion  o r  a n y  o t h e r  c o u n t r y  d u r i n g  t h e i r  
m o b i l i z a t i o n  p e r i o d ;  i f  we know tha t  the U n i t e d  S ta t e s  w i l l  h a v e  X b i l l i o n  
d o l l a r s '  w o r t h  of r e s o u r c e s ;  and if  we  know that  the  R u s s i a n s  w i l l  have  
Y b i l l i o n  r u b l e s '  w o r t h  of r e s o u r c e s  to u s e ,  t hen  we c o u l d  in  p r i n c i p l e  
t r a n s l a t e  t h e s e  a g g r e g a t e  r e s o u r c e  t o t a l s  in to  h y p o t h e t i c a l  s e t s  o r  q u a n -  
t i t i e s  of m u n i t i o n s  in a c t u a l  n u m b e r s  tha t  e a c h  of t h e s e  c o u n t r i e s  c o u l d  
p r o d u c e .  

12 



It would  not be  n e c e s s a r y  to t r a n s l a t e  tha t  in to  the s a m e  k inds  of 
m u n i t i o n s ,  b e c a u s e  we would  not  p r o d u c e  the  s a m e  th ings  that  the  R u s -  
s i a n s  would,  fo r  obvious  r e a s o n s .  H o w e v e r ,  what  you can  do i s  m a k e  
a c o m p a r i s o n  of the  quan t i t i e s  of E Y E  in  the U n i t e d  S ta tes  a s  a g a i n s t  
X' Y'  Z '  in  the  USSR° We cou ld  t h e n  t u r n  t h e s e  f i g u r e s  o v e r  to m i l i t a r y  
a n a l y s t s  and  le t  t h e m  t e l l  u s  wh ich  se t  of m u n i t i o n s  is  m o r e  v a l u a b l e  
o r  has  m o r e  m i l i t a r y  e f f e c t i v e n s s s - - t h e  se t  of XYZ tha t  c an  be  p r o d u c e d  
by  th i s  c o u n t r y  o r  the  X' Y'  Z '  that  c an  be  p r o d u c e d  by  tha t  c o u n t r y .  

Note  tha t  th i s  r e a l l y  d o e s n ' t  get  a r o u n d  the p r o b l e m  of d e v i s i n g  an  
e x c h a n g e  r a t e .  A l l  i t  does  is  g ive  you a d i f f e r e n t  p r o b l e m  to so lve .  If 
the  m i l i t a r y  a n a l y s t s  and  the  f i e l d  c o m m a n d e r s  s ay  that  XYZ has  m o r e  
f i gh t ing  e f f e c t i v e n e s s  than  the o t h e r  c o m b i n a t i o n ,  t h e n  what  we r e a l l y  
have  done in  the  p r o c e s s  i s  to d e v i s e  an i m p l i c i t  m i l i t a r y  v a l u e  e x c h a n g e  
r a t e  b e t w e e n  t h e s e  a g g r e g a t e  r e s o u r c e  to t a l s  that  have  b e e n  b r o k e n  out 

in to  s p e c i f i c  k inds  of w e a p o n s .  

T h e  o t h e r  p r o b l e m  c o n t a i n e d  in  th i s  m e a s u r e  tha t  I th ink  we h a v e  
to t ake  a qu ick  look  at  i s  the  r e l a t i o n s h i p  b e t w e e n  e c o n o m i c  p o t e n t i a l  as  
an  a g g r e g a t e  of r e s o u r c e s  and  e c o n o m i c  p o t e n t i a l  as  a m e a s u r e  of 
ac tua l  f i gh t ing  e f f e c t i v e n e s s  o r  c o m b a t  capab i l i t y .  

The  m e a s u r e  of e c o n o m i c  p o t e n t i a l  that  I have  d e v e l o p e d  i s  one 
wh ich  s i m p l y  c o n s i s t s  of the  m e a s u r e  of the a g g r e g a t e  c h u n k  of r e s o u r c e s  
tha t  cou ld  be  u s e d  fo r  m i l i t a r y  p u r p o s e s .  You wi l l  no te  that  i t  d o e s n ' t  
t e l l  you s p e c i f i c a l l y  in  what  m a n n e r  you ought  to u s e  t h e s e  r e s o u r c e s  o r  
f o r  what  k ind  of m i l i t a r y  p u r p o s e  you ought  to u s e  t h e m .  A l l  th i s  t e l l s  
us  is  tha t  t h e r e  is  a c e r t a i n  a m o u n t  of r e s o u r c e s  that  a r e  a v a i l a b l e .  

On the  b a s i s  of th i s  k ind of m e a s u r e ,  a l l  we can  say  is  that  one 
c o u n t r y  would  be  ab le  to u s e  m o r e  r e s o u r c e s ,  would  be  ab le  to p r o d u c e  
m o r e  s tuff  in  g e n e r a l  t e r m s ,  t han  s o m e  o t h e r  c o u n t r y  du r ing  the  p e r i o d  

wh i l e  th i s  p r o s p e c t i v e  w a r  goes  on. 

H o w e v e r ,  t h i s  s t a t e m e n t  d o e s n ' t  n e c e s s a r i l y  say  that  the c o u n t r y  
h a v i n g  the  h i g h e r  p o t e n t i a l  i s  bound  to win  any  m i l i t a r y  con f l i c t  b e t w e e n  
the  two.  The  r e a s o n  is  that  a l l  we  have  b e e n  e s t i m a t i n g  i s  the  t o t a l  
s tuff  w h i c h  can  be  u s e d .  Suppose  tha t  the  c i r c u m s t a n c e s  in  w h i c h  the  
w a r  is  fought  h a p p e n  to i nc lude  c e r t a i n  c i r c u m s t a n c e s  w h e r e  one 
c o u n t r y  i s  f o r c e d  to f ight  on s o m e  o t h e r  c o u n t r y ' s  so i l ,  i s  f o r c e d  to  u s e  
a s i z a b l e  chunk  of i t s  p o t e n t i a l  s i m p l y  to t r a n s p o r t  ~ peop le ,  o r  s i m p l y  to 
supp ly  and m a i n t a i n  t h e m ,  r a t h e r  than  b e i n g  ab le  to put  a l l  i t s  p o t e n t i a l  
in to  ac tua l  c o m b a t  e f f e c t i v e n e s s ,  a c t u a l  w e a p o n s ,  and th ings  of t h i s  k ind .  
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Thus  what  we find,  of c o u r s e ,  i s  tha t ,  e v e n  a f t e r  ge t t i ng  to  the  
poin t  w h e r e  we c a n  c o m p a r e  the a g g r e g a t e  r e s o u r c e  t o t a l  o r  a g g r e g a t e  
r e s o u r c e  ava i lab i l i ty ,  s o m e t h i n g  has  to be s a i d  about  the  k ind  of c i r -  
c u m s t a n c e s  u n d e r  w h i c h  the w a r  is  fought  b e f o r e  w e  c a n  t r a n s l a t e  th i s  
in to  a c t u a l  c o m b a t  e f f e c t i v e n e s s .  If  one c o u n t r y ,  in  t e r m s  of the  c i r -  
c u m s t a n c e s  in  w h i c h  a p a r t i c u l a r  w a r  is  fought ,  i s  f o r c e d  to  u t i l i z e  a 
m u c h  l a r g e r  s h a r e  of i t s  r e s o u r c e s  f o r  t h e s e  k inds  of p u r p o s e s ,  t hen  
p r e s u m a b l y  a g iven  a m o u n t  of e c o n o m i c  p o t e n t i a l  d o e s n ' t  ge t  t r a n s l a t e d  
in to  as  l a r g e  an a m o u n t  of f i gh t ing  e f f e c t i v e n e s s  as  in  the  o t h e r  c o u n t r y ,  
due to the  n a t u r e  and c h a r a c t e r i s t i c s  of the  w a r .  

At th i s  point  I th ink  we have  about  e x a m i n e d  e n o u g h  of the  s p e c i f i c  
k inds  of p r o b l e m s  tha t  a r e  i n v o l v e d  h e r e .  I s h o u l d  l ike  to now a t t e m p t  
to m a k e  s o m e  k ind  of s u m m a r y  w h i c h  w i l l  c o n s i s t  p r i m a r i l y  of a r e -  
e x a m i n a t i o n  of the  k inds  of a s s u m p t i o n s  tha t  m u s t  be  m a d e  in o r d e r  to 
get  a m e a n i n g f u l  m e a s u r e ,  o r  to ge t  any  m e a s u r e  at  a l l ,  of e c o n o m i c  
p o t e n t i a l .  T h e n  I s h a l l  a t t e m p t  to m a k e  s o m e  b r i e f  c o m m e n t s  as  to the 
r e l e v a n c e  o r  u s e f u l n e s s  of t h i s  kind of m e a s u r e  in  c u r r e n t d a y  c i r c u m -  
s t a n c e s .  

To b e g i n  wi th  we a r e  t r y i n g  to e s t i m a t e  the t o t a l  q u a n t i t y  of s tuf f  
tha t  c o u n t r i e s  c o u l d  u s e  f o r  m i l i t a r y  p u r p o s e s .  T h i s  i m p l i e s  tha t  one  
m u s t  m a k e  s o m e  a s s u m p t i o n  as  to w h e n  the  m i l i t a r y  c o n f l i c t  s t a r t s ,  b e -  
c a u s e ,  c l e a r l y ,  if  the w a r  s t a r t s  in  15 y e a r s  f r o m  now,  a c o u n t r y  w i l l  
be  ab le  to p r o d u c e  a c o n s i d e r a b l y  l a r g e r  a m o u n t  of m i l i t a r y  i t e m s  t h a n  
if  the  w a r  s t a r t s  now. The  e c o n o m y  in  g e n e r a l  w i l l  be  s o m e w h a t  b i g g e r ,  
s o m e w h a t  s t r o n g e r ,  and  w i l l  have  a l a r g e r  d e v e l o p a b l e  p o t e n t i a l .  So 
we have  to m a k e  s o m e  k ind  of a s s u m p t i o n  as  to w h e n  the w a r  is  e x p e c t e d  
to s t a r t .  

We h a v e  to m a k e  s o m e  a s s u m p t i o n  r e g a r d i n g  the k inds  of c i r c u m -  
s t a n c e s  tha t  w i l l  s u r r o u n d  the  o u t b r e a k  of the  con f l i c t .  The  r e a s o n  f o r  
i t  i s  tha t  the m e a s u r e  of p o t e n t i a l  f i g u r e  i s  on ly  a m e a s u r e  of the t o t a l  
e c o n o m i c  r e s o u r c e s  tha t  a c o u n t r y  can  u s e  d u r i n g  the  p e r i o d  tha t  the  
w a r  goes  on. So, obv ious ly ,  i t  m a k e s  qui te  a b i t  of d i f f e r e n c e  w h e t h e r  
a c o u n t r y  h a s  a l r e a d y  s t a r t e d  to m o b i l i z e  at  the  o u t b r e a k  of w a r  o r  h a s  
s t a r t e d  f r o m  a p e a c e t i m e  o r  co ld  w a r  b a s e .  If  i t  h a s  s t a r t e d  to m o b i -  
l i z e ,  t h e n  d u r i n g  any  one p e r i o d  i t  w i l l  be  ab le  to p r o d u c e  a g r e a t e r  
q u a n t i t y  of m u n i t i o n s  than  d u r i n g  a s i m i l a r  p e r i o d  i f  i t  h a d n ' t  m o b i l i z e d ,  
s i n c e  it w i l l  be  at  a h i g h e r  l e v e l  to s t a r t  wi th .  We have  to m a k e  s o m e  
a s s u m p t i o n  of how long the w a r  is  go ing  to l a s t .  I t  i s  p e r f e c t l y  c l e a r  
tha t  i f  the  w a r  l a s t s  on ly  two m o n t h s ,  no c o u n t r y  h a s  a n y  s i z a b l e  e c o -  
n o m i c  p o t e n t i a l ,  s i n c e  t h e r e  w i l l  be  a l m o s t  no m u n i t i o n s  p r o d u c e d  
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d u r i n g  the s h o r t  t~me tha t  the  w a r  l a s t s .  C l e a r l y ,  if the w a r  l a s t s  a 
v e r y  long p e r i o d  of t i m e ,  t hen  e c o n o m i c  p o t e n t i a l  i s  e x t r e m e l y  i m p o r -  
tan t .  But,  r e g a r d l e s s  of w h e t h e r  i t  l a s t s  f o r  a long  p e r i o d  o r  a s h o r t  
p e r i o d ,  we  m u s t  have  s o m e  no t ion  of how long  it  is  going to l a s t  if  we 
a r e  go ing  to a t t e m p t  to m e a s u r e  the r e s o u r c e s  tha t  a c o u n t r y  w i l l  be  
ab le  to u s e  d u r i n g  the  r e l e v a n t  p e r i o d .  We a l so ,  I th ink,  ought  to m a k e  
s o m e  a s s u m p t i o n  o r  have  s o m e  no t ion  as  to the l o c a t i o n  and  the c h a r -  
a c t e r i s t i c s  of the  kind of con f l i c t  b e i n g  waged .  The  r e a s o n  f o r  t h i s  i s  
tha t  i t  m a k e s  qu i te  a b i t  of d i f f e r e n c e  how m u c h  m i l i t a r y  e f f e c t i v e n e s s  
is  c o n t a i n e d  in a g iven  a m o u n t  of r e s o u r c e s  w h e t h e r  o r  not  the w a r  is  
w a g e d  in  o u r  own b a c k  y a r d  o r  s o m e b o d y  e l s e ' s  b a c k  y a r d .  Th i s  po in t  
i s  the  p r o b l e m  I j u s t  d i s c u s s e d  b e f o r e - - t h a t  if  you have  to u s e  r e s o u r c e s  
f o r  t r a n s p o r t i n g  th ings  a r o u n d ,  th i s  d e t r a c t s  f r o m  the  t o t a l  m i l i t a r y  
e f f e c t i v e n e s s  of a g iven  a m o u n t  of r e s o u r c e s  w h i c h  you m i g h t  have  
a v a i l a b l e  to you.  

So m u c h  f o r  the a s s u m p t i o n s  tha t  we have  to m a k e .  I th ink  p r o b a b l y  
I olught to u s e  h e r e  j u s t  about  two m i n u t e s  w o r t h  of w o r d s  to i n d i c a t e  
wha t  d i f f e r e n c e  i t  m a k e s  in  t h e s e  c u r r e n t  C i r c u m s t a n c e s  w h e t h e r  o r  not  
we h a v e  any  no t i on  of what  a c o u n t r y ' s  e c o n o m i c  p o t e n t i a l  c o n s i s t s  of. 
Th i s  m u c h  c a n  be sa id :  B y  and  l a r g e ,  e c o n o m i c  p o t e n t i a l  i s  s i g n i f i c a n t  
in  a n a l y s i s  ff c i r c u m s t a n c e s  in  w h i c h  the  con f l i c t  tha t  we c a n  v i s u a l i z e  
h a p p e n i n g  a r e  s u c h  tha t  i t  c o u l d  l a s t  f o r  a s u f f i c i e n t l y  long  p e r i o d  of 
t i m e  to e n a b l e  the  e c o n o m y  to m a k e  i t s  c o n t r i b u t i o n  to the t o t a l  a m o u n t  
of m u n i t i o n s  tha t  the c o u n t r y  w i l l  have  a v a i l a b l e  to it  to f ight  the  w a r .  

In  v i e w  of the fac t  tha t  at the p r e s e n t  t i m e  t h e r e  is  a w i d e s p r e a d  
n o t i o n  that ,  t h e r m o n u c l e a r  w a r  m e a n s  tha t  the  w a r  w i l l  be  o v e r  in  two 
days  o~ two w e e k s - - i t  d o e s n ' t  m a t t e r  m u c h  w h i c h - - y o u  m i g h t  have  a 
s t r o n g  i n c l i n a t i o n  to say :  "Wel l ,  the  on ly  i m p o r t a n t  th ing  in  th i s  k ind  
of p r o b l e m  i s  how b ig  o u r  s t o c k p i l e  i s ,  b e c a u s e  we w i l l  f ight  the  w a r  
wi th  the  s t o c k p i l e ;  and i t  d o e s n ' t  m a t t e r  how s t r o n g  the  e c o n o m y  i s ,  b e -  
c a u s e  the  e c o n o m y  n e v e r  ge t s  a c h a n c e  to do any th ing  b e s i d e s  be  t h e r e  
f o r  the p e r i o d  w h i l e  the w a r  i s  going  on. " It m a y  v e r y  w e l l  be  t r u e  tha t  
we  a r e  f a c e d  wi th  tha t  w a r ,  w h e r e  the  e c o n o m i c  p o t e n t i a l  i s  r e l a t i v e l y  
u n i n t e r e s t i n g .  But  the  fac t  is  that  we jus t  don ' t  know. 

T h e  fac t  a l s o  i s  tha t  t h e r e  has  b e e n  a h i s t o r i c a l  t e n d e n c y  to u n d e r -  
e s t i m a t e  v e r y  b a d l y  the  d e g r e e  to w h i c h  an e c o n o m y  i s  c a p a b l e  of r e -  
c o v e r y  f r o m  d e v a s t a t i n g  s t r a i n s .  It was  thought  by  a good m a n y  peop l e  
d u r i n g  the l a s t  w a r  tha t  the A m e r i c a n s ,  h a v i n g  d r o p p e d  a few m i l l i o n  
tons  of b o m b s  on G e r m a n y ,  had  r e a l l y  k n o c k e d  out m o s t  of the  G e r m a n  
e c o n o m y .  FoLlowing the w a r ,  when  we e x a m i n e d  wha t  a c t u a l l y  h a p p e n e d  
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to the German economy during the period while the heaviest bombing 
was going on, we found out that the output of munitions rose steadily 
during the entire period. Very strange but true. 

Now, I don ' t  m e a n  to s u g g e s t  that  e c o n o m i c  po t en t i a l  i s  c e r t a i n  to 
be  a s i g n i f i c a n t  f a c t o r  r e g a r d l e s s  of the  kind of war .  Al l  I a m  s u g g e s t i n g  
is  that  we r e a l l y  have  no no t ion  as to the d e g r e e  to which  an e c o n o m y  is  
capab le  of w i t h s t a n d i n g  the kind of s t r a i n s  wh ich  would  be  i m p o s e d  by  a 
w i d e - s c a l e  e i t h e r  a t o m i c  o r  t h e r m o n u c l e a r  kind of w a r f a r e .  T h e r e  is ,  
I th ink,  s o m e  l i k e l i h o o d  that  in p a r t  what  would  happen  would  be a con-  
s i d e r a b l e  a t t e m p t ,  fo l lowing  the  bombing ,  to m a k e  do wi th  what  l i t t l e  
is  lef t .  What l i t t l e  is  lef t  b e a r s  upon e c o n o m i c  po ten t i a l ,  b e c a u s e ,  ob- 
v ious ly ,  what  is  lef t  o v e r  a f t e r  a t h e r m o n u c l e a r  w a r  b a c k  and  f o r t h  on 
both  s i d e s  has  s o m e  r e l a t i o n  to what  was  t h e r e  at the s t a r t .  

C OLONEL CONNER: G e n t l e m e n ,  Mr .  J u s t e r  is  r e a d y  fo r  y o u r  
q u e s t i o n s .  

QUESTION: I g a t h e r  f r o m  the  g e n e r a l  o r i e n t a t i o n  of y o u r  l e c t u r e  
that  a s u b s t a n t i a l  e f fo r t  is  m a d e  to c r a n k  out s o m e  n u m b e r  in  th is  
a n a l y s i s .  Is it t r u e  that  one m a k e s  c e r t a i n  e f f o r t s  to r e d u c e  th i s  p r o b -  
l e m  to a n u m b e r  that  you m i g h t  give to s o m e b o d y  e l s e ?  

MR. JUSTER:  An e f fo r t  i s  c e r t a i n l y  m a d e  to c r a n k  out, I w o u l d n ' t  
say,  s o m e  n u m b e r ;  I would  say, n u m b e r s ,  r a t h e r .  In  g e n e r a l  I would  
say  that  the ch i e f  focus  of the e f fo r t  i s  d i r e c t e d  t o w a r d  that  p a r t  of the 
p r o b l e m  that  is  m o s t  a m e n a b l e  to be s o l v e d  by ge t t i ng  n u m b e r s  f o r  it, 
n a m e l y ,  wh~t m a g n i t u d e  can  be sa id  to be the  ful l  m o b i l i z a t i o n  p o t e n t i a l  
of the Sovie t  Union .  

In other words the empirical work on this problem, as far as I know, 
has been almost exclusively concentrated on attempting to get some 
notion as to how big the Russian military effort could get under conditions 
of full mobilization, again the reason being simply that it is easier to 
measure this component of the problem than the problem as a whole. 
Presumably, the notion of trying to get some idea as to the development 
of Russian munitions production during a mobilization period, or during 
a hypothetical mobilization, is so extraordinarily difficult to get any 
numbers on that this has not to my knowledge been empirically attempted. 

T h e r e  have  b e e n  a t t e m p t s  m a d e  to f ind out the to ta l  quan t i ty  of r e -  
s o u r c e s ,  m e a s u r e d  in  t e r m s  of r u b l e s ,  and  t h e r e  have  a l so  b e e n  a t t e m p t s  
m a d e  to t r a n s l a t e  t h e s e  in to  spec i f i c  q u a n t i t i e s  of tanks ,  guns,  and  p l a n e s  
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of p a r t i c u l a r  k inds  w h i c h  the  Sovie t  U n i o n  cou ld  p r o d u c e  u n d e r  c o n d i -  
t i ons  of fu l l  m o b i l i z a t i o n  f o r  a p a r t i c u l a r  p e r i o d  of t i m e .  T h i s  has  
a c t u a l l y  b e e n  done .  T h e r e  a r e  n u m b e r s  of th i s  s o r t  a v a i l a b l e .  

The  o t h e r  p a r t  of the  p r o b l e m ,  in t e r m s  of a t t e m p t i n g  to a g g r e g a t e  
t h e s e  th ings  o v e r  a p e r i o d  of t i m e ,  r e q u i r e s  tha t  we do s o m e t h i n g  wi th  
the m o b i l i z a t i o n  p e r i o d .  To m y  k n o w l e d g e  no e m p i r i c a l  w o r k  h a s  b e e n  
done on th i s .  T h e r e  a r e  d e v i c e s  wh ich ,  if we app ly  t h e m  to a f u t u r e  
e f fo r t ,  we m i g h t  be  ab le  to m a k e  s o m e  c o n c l u s i o n s  and  get  s o m e  s o r t  
of s o l u t i o n  to th i s  p a r t i c u l a r  p r o b l e m .  At least~ t h e r e  i s  s o m e  hope tha t  
s o m e  kind of t e c h n i q u e  w i l l  be the a n s w e r .  But,  so f a r  as  I know, no th -  
ing  m o r e  than  tha t  h a s  b e e n  done wi th  the m o b i l i z a t i o n  p e r i o d .  

QUESTION:  In  y o u r  w o r k  have  s u c h  th ings  as  r e s e a r c h  and d e v e l o p -  
m e n t  b e e n  d e a l t  wi th  in  y o u r  index ,  o r  i s  tha t  dea l t  wi th  s e p a r a t e l y 7  

MR. J U S T E R :  I wou ld  s a y  tha t  a p a r t i c u l a r  l e v e l  of r e s e a r c h  and  
d e v e l o p m e n t  h a s  gone in to  any i n d e x  tha t  you m a y  m a k e .  If  you  a r e  c o n -  
s t r u c t i n g  an i n d e x  of th i s  s o r t  of th ing  f o r  d i f f e r e n t  p e r i o d s  of t i m e  f o r  
the s a m e  c o u n t r y ,  t r y i n g  to f ind  out how b ig  th i s  c o u n t r y  is  as  c o m p a r e d  
to how b ig  i t  w i l l  be  10 y e a r s  f r o m  now, you p r e s u m a b l y  w o u l d  g r i n d  in -  
to the  e s t i m a t e  s o m e  k ind  of no t ion  a s  to the l i k e l y  c u r v e  of d e v e l o p m e n t  
of i t s  v a r i o u s  t e c h n o l o g i e s .  Th i s  w o u l d n ' t  be  ou t s i de  the th ing .  It  w o u l d  
be  e m b o d i e d  in i t .  At  l e a s t  it shou ld  be  e m b o d i e d  in  the e s t i m a t e s  t ha t  
we deve lop .  

QUESTION:  You m a d e  a s t a t e m e n t  e a r l y  in the l e c t u r e  tha t  m o b i l i -  
z a t i o n  is  a c c o m p l i s h e d  wi th  the  s a m e  r e s o u r c e s  tha t  you  have  a t  the 
b e g i n n i n g .  I p r e s u m e  you a r e  s p e a k i n g  of the e f f o r t  r a t h e r  t han  a l l  
a c r o s s  the b o a r d ,  b e c a u s e  s u r e l y  tha t  d o e s n ' t  app ly  n e c e s s a r i l y  to r a w  
m a t e r i a l s  and  n a t u r a l  r e s o u r c e s ?  

MR. J U S T E R :  When  I s a i d  i t  i s  a c c o m p l i s h e d  wi th  the s a m e  r e -  
s o u r c e s ,  wha t  I m e a n t  was  in t e r m s  of the b a s i c  r e s o u r c e s  tha t  a c o u n t r y  
h a s - - i t s  popu la t ion ,  i t s  n a t u r a l  r e s o u r c e s ,  and  i t s  s t o c k  of c a p i t a l  
e q u i p m e n t - - p l u s  the  b a c k g r o u n d  of e x p e r i e n c e ,  t e c h n o l o g y ,  and  th ings  
of tha t  s o r t .  

Now, obv ious ly ,  you  u t i l i z e  y o u r  r e s o u r c e s  m o r e  i n t e n s i v e l y  d u r i n g  
a m o b i l i z a t i o n  p e r i o d .  You w o r k  y o u r  l a b o r  f o r c e  h a r d e r .  You m a y  
u s e  m o r e  r e s o u r c e s  to bu i ld  a d d i t i o n s  to y o u r  s t o c k  of b a s i c  r e s o u r c e s ,  
to i n c r e a s e  y o u r  s t o c k  of c a p i t a /  goods  by  i n v e s t m e n t  d u r i n g  the  p e r i o d .  
But  i t  i s  s t i l l  f u n d a m e n t a l l y  the  s a m e  se t  of r e s o u r c e s .  I t  i s  the  s a m e  
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l a b o r  f o r c e ,  the s a m e  popu la t i on .  It  i s  the  s a m e  n a t u r a l  r e s o u r c e s .  
You m a y  get  ~ e m  out of the g r o u n d  a l i t t l e  m o r e  i n t e n s i v e l y .  You m a y  
a l l o w  a l i t t l e  l e s s  l e i s u r e  to the l a b o r  f o r c e .  B~t  a l l  you  a r e  do ing  
i s - - i n s t e a d  of p r o d u c i n g  the p e a c e t i m e  output  p a t t e r n  wi th  s o m e  k ind  of 
d e s i r e d  l e i s u r e  and  s o m e  kind of r a t e  of w i t h d r a w a l  of n a t u r a l  r e s o u r c e s  
in  p e a c e t i m e - - t a k i n g  the  s a m e  r e s o u r c e s  and  u s i n g  t h e m  m o r e  i n t e n -  
s i v e l y  to p r o d u c e  a d i f f e r e n t  output  p a t t e r n .  

I t h ink  the d i f f i cu l t y  c o m e s  in  th i s  t e r m  " r e s o u r c e s .  " I m e a n t  to 
u s e  i t  as  th ings  w h i c h  a r e  b a s i c  in  the  s e n s e  of b e i n g  popu la t i on ,  n a t u r a l  
r e s o u r c e s  w h i c h  a r e  in  the g round ,  and  the s t o c k  of c a p i t a l  e q u i p m e n t - -  
the m a n - m a d e  end  of ~he r e s o u r c e s  to ta l .  

QUESTION:  M r .  J u s t e r ,  I don ' t  qui te  fo l low o r  a c c e p t  y o u r  t e n e t  
tha t  i t  is  n e c e s s a r y  to app ly  a d i s c o u n t  f a c t o r  to y o u r  p r o d u c t i o n  p o t e n -  
t i a l  t o w a r d  the  end  of a p r o j e c t e d  w a r  p e r i o d .  I t  s e e m s  to m e  tha t  th i s  
wou ld  a p p l y  to a l l  c o u n t r i e s  e q u a l l y ,  and  tha t  t h e r e f o r e  you  w o u l d  have  
to d i s r e g a r d  i t  as  a f a c t o r ,  s i n c e  i t  a p p l i e s  in  e a c h  c a s e .  

MR.  J U S T E R :  You m e a n  tha t  it  wou ld  be  t r u e  tha t  th i s  s a m e  d i s -  
c o u n t i n g  p r o c e d u r e  w o u l d  app ly  to e a c h  c o u n t r y  i n v o l v e d  in  the  f u t u r e ,  
and  t h e r e f o r e  t h e n  t e n d  to w a s h  out?  

QUESTION:  Right .  

MR.  J U S T E R :  M a y  I u s e  the  b l a c k b o a r d ?  

(Mr .  J u s t e r  d r e w  the  f o l l o w i n g  d i a g r a m  on the b lackboard~)  

A BI 

M 

Time Time 
Suppose  you have  a s i t u a t i o n  w h e r e  you  have  c o u n t r i e s  A and  B 

and  m e a s u r e  t h e i r  output  of m u n i t i o n s .  I t  i s  qu i te  c o n c e i v a b l e  tha t  the  
t o t a l  m u n i t i o n s  p r o d u c e d  o v e r  a t i m e  p e r i o d  w i l l  be  the s a m e  in  bo th  
c a s e s ,  in  bo th  c o u n t r i e s .  I n  o t h e r  w o r d s  M w o u l d  b e  the  s a m e ,  but  the  
c o u n t r y  w i th  the m o s t  m u n i t i o n s  c o m i n g  in  a f t e r  the b e g i n n i n g  w o u l d  be  
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discounted more. The real value of their potential is less, despite 
the fact that you use the same discount rate on both. The time dis- 
tribution for mdbilizatlon purposes itself varies between the two coun- 
tries that you are talking about. You don't necessarily get the same 
total. 

Obviously, the same rate of discount applies to munitions produced 
at any comparable time in the mobilization period; but in terms of the 
total impact of the necessity for discount, it doesn't follow that the dis- 
count factor is in fact washed out, because with this kind of pattern you 
see that those two curves are not the same. The undiscounted sum total 
of the munitions produced might be the same, but the fact that one 
c o u n t r y  had  m o r e  ava i l ab l e  at the s t a r t  would  m e a n  that  the e f f e c t i v e  
v a l u e  of t h e i r  e c o n o m i c  po t en t i a l  was  g r e a t e r .  

COMMENT: I think it goes further than that. Assuming that the 
United States is fighting in Europe, and that Russia is fighting in its 
homeland. You would use a different discount rate, because of the 
time lapse from the time the item is produced until it is delivered to 
the using troops. 

MR. JUSTER: I think again in principle you can handle this by 
definition, or by setting up classifications in such a way as to say that 
what you are going to call "produced munitions" are munitions which 
are produced in the sense of being able to be used. 

Now, in  the n o r m a l  u s a g e  of the  t e r m ,  " p r o d u c t i o n "  m e a n s  pu t -  
t i ng  th ings  t o g e t h e r .  You don ' t  u s u a l l y  s p e c i f y  that  they  wi l l  be  i n  a 
c e r t a i n  l o c a t i o n  b e f o r e  you ca l l  t h e m  p r o d u c e d .  But  in  th is  c o n t e x t  
you would.  You would  say  that  the U n i t e d  Sta tes ,  f o r  e x a m p l e ,  h a s n ' t  
p r o d u c e d  any  m u n i t i o n s  un t i l  the  th ings  a r e  a c t u a l l y  in  the  h a n d s  of the  
t r o o p s  and  a v a i l a b l e  to be  u s e d .  And in  that  c a s e ,  as  I poin t  out, you 
would  have  an  e v e n  g r e a t e r  t i m e  lag b e t w e e n  the a c t u a l  m a k i n g  of the  
th ing  and the  t i m e  when  you ca l l  i t  a m i l i t a r i l y  p r o d u c e d  i t e m .  Ob-  
v ious ly ,  th i s  wou ld  b e , t r u e  if  we w e r e  f igh t ing  o v e r  t h e r e  and  t h e y  w e r e  
f igh t ing  on t h e i r  h o m e  ~ o i l .  

QUESTION: Following your comment as to the potentials being 
relative, how effective would you say our present ability is in deter- 
mining the economic potential of Russia? 
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MR. J U S T E R :  Y o u  m e a n ,  to  w h a t  d e g r e e  c a n  w e  m a k e  a n  a c c u r a t e  

e s t i m a t e  a t  t h e  p r e s e n t  t i m e  of  t h e  e c o n o m i c  p o t e n t i a l  o f  R u s s i a 7  

Q U E S T I O N :  Y e s .  

MR. J U S T E R :  W e l l ,  a g a i n  I w o u l d  s a y  t h a t  w e  a r e  a b l e  t o  m a k e  
r e a s o n a b l y  d e c e n t  e s t i m a t e s  of  t h e  f u l l  m o b i l i z a t i o n  p o t e n t i a l  o f  t h e  
S o v i e t  U n i o n .  

W h e t h e r  y o u  w a n t  to  c a l l  t h i s  e f f e c t i v e  o r  n o t  d e p e n d s  o n  w h e t h e r  
y o u  r e g a r d  t h a t  a s  b e i n g  an  i n t e r e s t i n g  q u e s t i o n  to  a s k .  A g o o d  m a n y  
p e o p l e  w o u l d  s a y ,  w h e n  y o u  s t a r t  t a l k i n g  a b o u t  f u l l  m o b i l i z a t i o n  p o t e n t i a l ,  
" Y o u  m a y  b e  a b l e  t o  m e a s u r e  i t ,  b u t  s o  w h a t ?  I t  w i l l  n e v e r  in  f a c t  b e  
r e a l i z e d ,  b e c a u s e  i t  i s  n o t  c o n c e i v a b l e  t h a t  t h e  w a r  i s  g o i n g  to  l a s t  t h a t  
long .  " 

I n  t e r m s  of  a n y  o t h e r  c o m p o n e n t  of  t h e  e c o n o m i c  p o t e n t i a l  o f  t h e  
S o v i e t  U n i o n  o t h e r  t h a n  t he  f u l l  m o b i l i z a t i o n  c o m p o n e n t ,  I w o u l d  s a y  
t h a t  w e  h a v e  n o t  s u c c e e d e d  v e r y  a c c u r a t e l y  a t  a l l  i n  m a k i n g  e s t i m a t e s  
of  t h i s  s o r t  of  t h i n g .  We p e r h a p s  h a v e  s o m e  f a i r l y  g o o d  n o t i o n  a s  to  h o w  
l o n g  i t  w o u l d  t a k e  f o r  t h e  R u s s i a n  e c o n o m y  to  g e t  i t s e l f  m o b i l i z e d .  We 
c a n  do t h i s ,  f i r s t ,  on  t h e  b a s i s  of  h i s t o r i c a l  e v i d e n c e - - o n  t h e  b a s i s  o f  
t h e  k i n d  of  e c o n o m y  t h a t  t h e y  h a v e ,  on  t h e  b a s i s  o f  t h e  d e g r e e  of  f l e x i -  
b i l i t y  t h a t  t h e  e c o n o m y  h a s ,  a n d  k n o w i n g  t h e  w a y  i n  w h i c h  t h e y  r u n  t h i n g s .  

P r e s u m a b l y  t h i s  i m p l i e s  t h a t  i f  we  k n o w  t h e  c o l d  w a r  l e v e l  o f  m u -  
n i t i o n s  o u t p u t  a n d  i f  w e  c a n  m a k e  a g u e s s  a s  to  t h e i r  f u l l  m o b i l i z a t i o n  
l e v e l ,  t h e n  w e  w o u l d  b e  a b l e  to  m a k e  s o m e  k i n d  of  a d e c e n t  g u e s s  a s  to  
t h e  m a g n i t u d e  of  t h e  m i l i t a r y  e f f o r t  w h i c h  t h e y  c o u l d  m u s t e r  f o r  a n y  
k i n d  of  w a r  t h a t  i s  h y p o t h e s i z e d .  

B u t ,  u n f o r t u n a t e l y ,  t h e  i n t e r e s t i n g  p a r t  o f  t h i s  p r o b l e m  of e c o n o m i c  
p o t e n t i a l  i s  t h e  r a p i d i t y  a n d  t he  r a t e  of  m u n i t i o n s  p r o d u c t i o n  d u r i n g  t h e  
p e r i o d  of  c o n v e r s i o n  f r o m  t h e  t i m e  y o u  s t a r t  t h e  e f f o r t  u n t i l  s o m e  m o n t h s  
o r  s o m e  y e a r s  a f t e r w a r d ;  a n d  a b o u t  t h i s  w e  j u s t  d o n ' t  k n o w  v e r y  m u c h .  
I t h i n k  t h a t  t h e  p r o b l e m  i s  i n h e r e n t l y  a t i m e  r e l a t i o n s h i p  p r o b l e m ,  a b o u t  
w h i c h  we  a r e  n o t  a b l e  to  s a y  v e r y  m u c h  e x c e p t  t h e  f a c t  t h a t ,  i f  we  s t a r t  
w a y  d o w n  h e r e  a n d  go  u p  to  h e r e ,  i t  t a k e s  a c e r t a i n  a m o u n t  of  t i m e  to  
a r r i v e .  

Q U E S T I O N :  If  y o u  s t a r t  off  w i t h  a s e t  of  a s s u m p t i o n s  a n d  a r r i v e  a t  
a r e l a t i v e  c o m p a r i s o n  of  t h e  e c o n o m i c  p o t e n t i a l  b e t w e e n  t w o  c o u n t r i e s ,  
a n d  y o u  t h e n  v a r y  y o u r  a s s u m p t i o n  a n d  h a v e  t h e  w a r  s t a r t  l a t e r  o r  l a s t  
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l o n g e r ,  do you  i n t e r p o l a t e  in  o r d e r  to d e v e l o p  a new c o m p a r i s o n ,  
o r  do you  h a v e  to go t h r o u g h  the  p r o b l e m  a g a i n  and  ge t  n e w  b a s i c  f a c t s ?  

MR.  J U S T E R :  I w o u l d  s a y  tha t ,  if  you  a s s u m e  d i f f e r e n t  b a s i c  
f a c t s ,  s u c h  a s  the  w a r  s t a r t i n g  at  a d i f f e r e n t  po in t ,  i t  l ooks  a s  i f  you  
w o u l d  h a v e  to s t a r t  the  who le  t h i n g  o v e r  aga in .  If you  s t a r t  a t  a d i f f e r -  
en t  p o i n t ,  p r e s u m a b l y  you  c a n  r e a c h  a h i g h e r  l e v e l ;  in  o t h e r  w o r d s  y o u r  
m o b i l i z a t i o n  p o t e n t i a l  i s  h i g h e r ,  b e c a u s e  e c o n o m i e s  w h i c h  a r e  s t r o n g e r  
c a n  m u s t e r  m o r e  c a p i t a l ,  and  so  on.  

I g u e s s  r e a l l y  the  on ly  d i f f e r e n c e  in  m a k i n g  an a s s u m p t i o n  t h a t  t he  
w a r  w o u l d  s t a r t  at  a d i f f e r e n t  t i m e  w o u l d  be  tha t  y o u r  s u p p o s i t i o n  as  to 
the  m a x i m u m  p o t e n t i a l  w o u l d  be  c h a n g e d .  E a c h  of t h e s e  c o u n t r i e s '  
m a x i m u m  p o t e n t i a l  w o u l d  be  c h a n g e d .  T h e r e  i s  no r e a s o n  I c a n  s e e  why  
you  w o u l d  h a v e  to c h a n g e  the  p e r i o d  of t i m e  tha t  you a s s u m e d  was  n e c e s -  
s a r y  to  ge t  f r o m  s t a r t  to  f i n i s h .  T h e r e  i s  no r e a s o n  w h y  the  p o t e n t i a l  
m o b i l i z a t i o n  b a s i s  i t s e l f  w o u l d  be  a n y  d i f f e r e n t  in  c h a r a c t e r .  

But ,  if  you  s t a r t  off  w i th  the  s a m e  a s s u m p t i o n ,  t ha t  the  c o l d  w a r  
o u t p u t  l e v e l  w i l l  app ly ,  wh ich  p r e s u m a b l y  it  would ,  t h e n  the  on ly  d i f f e r -  
e n c e  w o u l d  be  t h a t  t h i s  c o u n t r y  w o u l d  h a v e  a h i g h e r  peak ,  w h i c h  c a n  be  
r e a c h e d  in  p r e s u m a b l y  the  s a m e  t i m e  p e r i o d  a p p r o x i m a t e l y .  In  o t h e r  
w o r d s  i f  you  u s e  t he  a s s u m p t i o n  t h a t  i t  w i l l  t ake  two y e a r s  to  m o b i l i z e ,  
the  f a c t  t ha t  you  t a l k  abou t  s t a r t i n g  in  1960 s h o u l d n ' t  m a k e  too  m u c h  
d i f f e r e n c e  o v e r  s t a r t i n g  in 1955. You m i g h t  c o n c e i v a b l y  s a y  t h a t  the  t i m e  
p e r i o d  b e t w e e n  w h e n  the  w a r  s t a r t s  a n d  f i n i s h e s  is  g r e a t e r  in  the  l a t t e r  
c a s e  a n d  t h e r e f o r e  you  m i g h t  h a v e  a l o n g e r  t i m e  in  w h i c h  to  m o b i l i z e .  

H o w e v e r ,  the  r e l a t i o n s h i p  i s n ' t  at a l l  c l e a r  as  to w h e t h e r  d i f f e r e n c e s  
i n  d e g r e e  of p r o d u c t i o n  f r o m  s t a r t  to f i n i s h  r e a l l y  m a k e  too  m u c h  d i f f e r -  
e n c e  in  h o w  long  i t  t a k e s  to  m o b i l i z e .  I s u s p e c t  i t  i s  m o s t l y  a m a t t e r  
of w h a t  d e g r e e  you  g e a r  y o u r  p e a c e t i m e  e c o n o m y  to the  p o s s i b i l i t y  t h a t  
y o u  m a y  h a v e  to m o b i l i z e .  T h e  R u s s i a n s  p r e s u m a b l y  do t h i s  f a i r l y  w e l l ,  
I s u p p o s e ,  e v e n  m u c h . b e t t e r  in  f a c t  t h a n  we do, by  and  l a r g e .  

Q U E S T I O N :  I a m  w o n d e r i n g  if  you  w o u l d  s a y  s o m e t h i n g  a b o u t  t h i s  
r e s i l i e n c y  t h a t  you  t a l k e d  abou t ,  o r  r e c u p e r a b i L i t y .  Do you  t h i n k  t h a t  i t  
i s  s a f e  to  u s e  t he  B r i t i s h ,  G e r m a n ,  a n d  R u s s i a n  e x p e r i e n c e  d a t a  in  
e s t i m a t i n g  r e s i l i e n c y ?  

MR.  J U S T E R :  T h a t  i s  a n a s t y  q u e s t i o n .  T h a t ,  o b v i o u s l y ,  i s  no t  
s a f e  d a t a  to  u s e ;  a n d  I t h i n k  t h i s  i s  the  r e a s o n :  The  i m p a c t  of a m i l l i o n  
t o n s  of b o m b s  d r o p p e d  d u r i n g  two y e a r s '  t i m e  i s  no t  qu i t e  the  s a m e  a s  
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t ha t  of one b o m b  of e q u i v a l e n t  p o w e r .  I d o n ' t  know.  I w o u l d  s a y  
t ha t  I wou ld  be  i n c l i n e d  not  to a r g u e ,  bu t  s i m p l y  s a y  tha t ,  by  a n d  l a r g e ,  
we h a v e  a v e r y  s t r o n g  t e n d e n c y  to u n d e r e s t i m a t e  t h i s  t h ing ,  s i m p l y  
b a s e d  u p o n  w h a t  h a p p e n e d  the  l a s t  t i m e .  

I t  is  a l i t t l e  h a r d  to s a y  w h e r e  you a r e  i f  you  r e a l l y  h a v e  t h e r m o -  
n u c l e a r  d e v i c e s  w h i c h  a r e  go ing  to be ab le  to b low up New Y o r k  C i t y .  
A p p a r e n t l y ,  t h e r e  i s n ' t  v e r y  m u c h  le f t  w h e n  you  ge t  t h r o u g h .  I g a t h e r  
f r o m  r e a d i n g  " T h e  New Y o r k  T i m e s "  t ha t  t h e r e  i s n ' t  m u c h  l e f t  of wha t  
was  t h e r e  b e f o r e .  If t h i s  i s  the  c a s e ,  wha t  d i f f e r e n c e  does  i t  m a k e  to 
t a l k  a b o u t  r e s i l i e n c y  w h e n  t h e r e  i s  n o t h i n g  l e f t  to r e s i l e  ? 

A n y  c o u n t r y ,  a n y e c o n o m y ,  a s b i g a s  e i t h e r  the  US o r  the  U S S R - -  
w h i c h  i s  a s  v a r i e d ,  c o v e r s  as  b ig  a l and  a r e a ,  ha s  so  m a n y  c e n t e r s  of 
p r o d u c t i o n ,  and  w h i c h  h a s  as  c o m p l e x  and  i n t e r r e l a t e d  and  a s  t r e m e n -  
dous  an  e c o n o m i c  s y s t e m - - i s  no t  l i k e l y  to be o b l i t e r a t e d  by  d r o p p i n g  a 
n u m b e r  of d e v i c e s  on a n u m b e r  of s t r a t e g i c  c e n t e r s .  

I t h i n k  the  n o t i o n  of r e s i l i e n c y  t ha t  I w o u l d  f i nd  m o s t  u s e f u l  to  t a l k  
abou t  wou ld  be  one  in w h i c h  I w o u l d  t a l k  abou t  the  e f f e c t s  of t h i s  k ind  of 
a c t i v i t y  in  t e r m s  of a c t u a l l y  o b l i t e r a t i n g  a p a r t i c u l a r  f r a c t i o n  of the  t o t a l  
a v a i l a b l e  e c o n o m y ,  no t  in  t e r m s  of b e i n g  able  by  a t t a c k i n g  p a r t i c u l a r  
l o c a t i o n s  so  to d i s r u p t  i n d i v i d u a l  p a r t s  of the  e c o n o m y  a s  to  m a k e  i t  i n -  
o p e r a t i v e .  I t h i n k  tha t  if you  do not  m a k e  the  e c o n o m y  i n o p e r a t i v e  b y  
k n o c k i n g  out  a l l  i t s  v i t a l  p o i n t s ,  t ha t  by  and  l a r g e  i t s  r e s i l i e n c y  i s  p r o b -  
ab ly  m o r e  t h a n  you  w o u l d  e x p e c t .  In  o t h e r  w o r d s  the  a b i l i t y  of o u r  
e c o n o m y  to  r e b o u n d  a f t e r  h a v i n g  v i t a l  p o r t i o n s  k n o c k e d  out  i s  m u c h  
s t r o n g e r  t h a n  i s  c o m m o n l y  s u p p o s e d .  I t  w o u l d  t ake  w h a t  w o u l d  be  c a l l e d  
a c o m p l e t e  s a t u r a t i o n  k ind  of a t t a c k ,  in  w h i c h  y o u  d i d n ' t  o n l y  k n o c k  out  
the  k e y  c e n t e r s ,  bu t  in  w h i c h  you  k n o c k e d  out  e v e r y t h i n g ,  b e f o r e  you  
c o u l d  r e a l l y  s a y  t ha t  the  e c o n o m y  wou ld  not  be  ab l e  to  f u n c t i o n .  

T h i s  is  j u s t  m y  j u d g m e n t ,  wh ich ,  as  I s ay ,  is  b a s e d  u p o n  w h a t  I 
h a v e  s e e n  in  t e r m s  of da t a  f r o m  W o r l d  W a r  II.  T h i s  i s  in  t e r m s  of  m y  
own g e n e r a l  h u n c h e s .  You c a n ' t  b a c k  up  t h i s  k ind  of j u d g m e n t .  P r e -  
s u m a b l y  one  m a n ' s  g u e s s  i s  a s  good  as  a n o t h e r  m a n ' s  g u e s s .  

QUESTION:  Have  t h e s e  t e c h n i q u e s  p r o v e d  v a l i d  in  the  p a s t ?  I 
u n d e r s t a n d ,  f o r  e x a m p l e ,  t h a t  the  G e r m a n s  in W o r l d  W a r  II h a d  a g e o -  
p o l i t i c a l  i n s t i t u t e ,  as  t h e y  c a l l e d  it ,  w h e r e  t h e y  s t u d i e d  the  f a c t o r s  of  
t h i s  t ype  t h r o u g h o u t  the  w o r l d .  Of c o u r s e ,  p r e s u m a b l y ,  a s  a r e s u l t  of 
t h e i r  s t u d i e s  a t  t h i s  i n s t i t u t e ,  the  G e r m a n s  c o n c l u d e d  tha t  t h e y  h a d  the  
u p p e r  h a n d  and  t h e y  c o u l d  win .  I s  t h e r e  any  e x p e r i e n c e  l ike  t h a t  on  o u r  
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s i d e ?  I s  t h e r e  any  e x p e r i e n c e  a n y w h e r e  in the  w o r l d  w h i c h  s h o w s  tha t  
a f t e r  a l l  t h e s e  e f f o r t s  a r e  m a d e  to c o m e  up wi th  c o m p a r a t i v e  da ta ,  the  
f i n a l  o u t c o m e  has  c o r r e l a t e d  wi th  the s t u d i e s  o r  the i n f o r m a t i o n  a r r i v e d  
a t?  

MR.  J U S T E R :  F i r s t  off, t h e r e  is  no r e a s o n  why  the fac t  tha t  you  
a t t e m p t  to f ind  out t h e s e  da ta  shou ld  have  any  i n f l u e n c e  upon  the  i m p a c t  
tha t  the e x i s t i n g  f a c t s  have ,  e v e n  though you m a y  o r  m a y  not  have  a c t e d  
on t h e m .  In  o t h e r  w o r d s  the f ac t  tha t  you suppose  the G e r m a n s  s t u d i e d  
th i s  p a r t i c u l a r  k ind  of p r o b l e m  and c a m e  to s o m e  d e c i s i o n - - w h i c h  is  a 
t o t a l l y  not  u n d e r s t a n d a b l e  c o n c l u s i o n - - t h a t  t h e y  wou ld  win, wou ld  not  
v i t i a t e  the u s e f u l n e s s  of th i s  k ind  of a n a l y s i s ,  b e c a u s e  a l l  you  c o u l d  s a y  
is  tha t  t h e y  m a d e  a v e r y  bad  d e c i s i o n .  

By  and  l a r g e  I t h ink  tha t  if a b o d y  of i n d i v i d u a l s  had  s e t  out, i n  1939 
to m a k e  a s t u d y  of the e c o n o m i c  p o t e n t i a l  of G e r m a n y ,  I t a ly ,  J apan ,  and  
the U n i t e d  S t a t e s  to wage  wa r ,  t h e y  would  have  a r r i v e d  a t  the  c o n c l u s i o n  
tha t  it  d i d n ' t  m a t t e r  what  the  l e v e l s  of s t o c k p i l e s  of the v a r i o u s  c o u n t r i e s  
w e r e ,  i t  d i d n ' t  m a t t e r  who got  the u p p e r  hand  i n i t i a l l y ,  tha t  if the w a r  
l a s t e d  long  enough ,  the  A l l i e s  wou ld  be bound to win  b e c a u s e  the  o v e r -  
w h e l m i n g  w e i g h t  of the  e c o n o m i c  p o t e n t i a l  was  wi th  the A l l i e d  s i d e .  In  
the  f u n d a m e n t a l  n a t u r e  of t h ings ,  the l e a d i n g  f a c t o r  in  the w a r  w a s  
th i s  o v e r w h e l m i n g  m o u n d  of m i l i t a r y  goods  tha t  kept  p o u r i n g  out  of the  
U n i t e d  S ta t e s  f a c t o r i e s  d u r i n g  W o r l d  W a r  H. As f a r  a s  w i n n i n g  the  w a r  
i s  c o n c e r n e d ,  I c a n  s e e  no o t h e r  f a c t o r  tha t  has  a s  m u c h  i n f l u e n c e .  

QUESTION:  T h e r e  w e r e  no o t h e r  s u c h  s t u d i e s  in a d v a n c e  of W o r l d  
W a r  H ?  

MR. J U S T E R :  No. To  m y  knowledge ,  the  i n t e r e s t ,  at  l e a s t  i n  t h i s  
c o u n t r y ,  i n  t h i s  k ind  of p r o p o s i t i o n  h a s  f o l l o w e d  W o r l d  W a r  H r a t h e r  
t h a n  p r e c e d e d  it ,  w h i c h  is  a l m o s t  a l w a y s  the c a s e .  The  a w a r e n e s s  of 
the  f ac t  tha t  t h i s  k ind  of th ing  c o u l d  be  done,  the  a w a r e n e s s  of the  i m -  
p o r t a n c e  of e c o n o m i c  po t en t i a l ,  was  i n d i c a t e d  b y  the  f ac t  tha t  we  did  win  
W o r l d  W a r  II .  O u r  i n t e r e s t  in s u c h  s t u d i e s  b e g a n  then ,  in  r e l a t i o n  to 
o u r  own e f fo r t .  U n f o r t u n a t e l y ,  we s t u d i e d  th i s  s o r t  of t h i n g  in r e l a t i o n  
to the W o r l d  W a r  H c o n d i t i o n s  and c i r c u m s t a n c e s  have  c h a n g e d  so  tha t  
now we have  to s t u d y  it a l l  o v e r  aga in .  

COMMENT: In  1938 I r e a d  an  a r t i c l e  w h i c h  showed  r a t h e r  c o n -  
c l u s i v e l y  tha t  G e r m a n y  c o u l d n ' t  e v e n  a f f o r d  to b e g i n  a w a r ,  l e t  a lone  
have  a n y  c h a n c e  of w inn ing  one,  b e c a u s e  a l l  i n d i c a t i o n s  w e r e  tha t  i t  d id  
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not  h a v e  s u f f i c i e n t  q u a n t i t i e s  of c e r t a i n  t h i n g s  to  keep  go ing .  T h a t  i n -  
d i c a t e s  tha t  s o m e  of t h e s e  s t u d i e s ,  a t  l e a s t  in the  pas t ,  have  b e e n  en -  
t i r e l y  wide  of the m a r k .  

MR.  J U S T E R :  I t h i n k  I w i l l  have  to c o m m e n t  on  tha t ,  if  I m a y .  If 
you  want  to look  at  the  d e v e l o p m e n t  of e c o n o m i c  p o t e n t i a l  in  t h i s  f a s h i o n ,  
wha t  you do h e r e  is  abou t  wha t  I t r i e d  to b r i n g  out  d u r i n g  m y  l e c t u r e .  
You e s s e n t i a l l y  t a l k  abou t  l i m i t i n g  f a c t o r s .  You s a y  tha t  the  p o t e n t i a l  of 
the G e r m a n s  d e p e n d s  on th i s  m e t a l ,  of wh ich  t h e y  d o n ' t  have  enough ,  a n d  
t h e r e f o r e  t h e y  d o n ' t  have  the  p o t e n t i a l .  

If a n y t h i n g  has  b e e n  d e m o n s t r a t e d  by e x p e r i e n c e ,  by  h i s t o r y ,  the  
k inds  of t h i n g s  we know abou t  the way  the e c o n o m y  o p e r a t e s ,  i t  i s  t ha t  
you c a n ' t  u s e  t h i s  k ind  of a n a l y s i s ;  tha t  f u n d a m e n t a l l y  the  on ly  t h i n g  
wh i ch  l i m i t s  m u n i t i o n s  p r o d u c t i o n  c a p a b i l i t y ,  o r  the  e c o n o m i c  p o t e n t i a l  
of a c o u n t r y ,  w h e n  i t s  p e o p l e  have  e n o u g h  t i m e  to m o b i l i z e ,  is  the  l e v e l  
of t o t a l  ou tpu t  and the c o m p e t i n g  d e m a n d s  on i t .  

To  s a y  tha t  t h e y  don ' t  have  e n o u g h  s t ee l ,  a l u m i n u m ,  c o p p e r  and  
t h e r e f o r e  t h e y  c a n ' t  m o u n t  a m u n i t i o n s  e f f o r t  is  not  t r u e ,  b e c a u s e  e v e r y  
t i m e  you t r y  to do it, you f ind  out  t ha t  it  d o e s n ' t  wo rk .  We t r i e d  to do 
tha t  and  the  G e r m a n s  d e m o n s t r a t e d  b e t t e r  t han  a n y b o d y  e l s e  t h i s  s o r t  
of a n a l y s i s  c o u l d n ' t  be u s e d .  You h a v e  m e t a l l u r g i s t s ,  s u b s t i t u t e s ,  s y n -  
t h e t i c  r u b b e r .  You a l w a y s  m a n a g e  to f ind  s u b s t i t u t e s ,  p r o v i d e d  you  a r e  
w i l l i ng  to s p e n d  e n o u g h  t i m e - - t h a t  a l w a y s  h i s t o r i c a l l y  has  b e e n  the  v i t a l  
f a c t o r - - p r o v i d e d  you a r e  w i l l i n g  to s p e n d  the  n e c e s s a r y  r e s o u r c e s  to  
ge t  t h e m .  

So in talking about economic potential, in these terms, it has pretty 
much to be restricted to talking in terms of the aggregate size of the 
economy, not about the size of the steel industry and so forth. 

C O L O N E L  CONNER:  M r .  J u s t e r ,  I t h i n k  i t  i s  qu i te  e v i d e n t  f r o m  
y o u r  d i s c u s s i o n  tha t  a n y o n e  u n d e r t a k i n g  any  v e r y  l e n g t h y  s t u d y  of t r y i n g  
to c o m p a r e  e c o n o m i c  p o t e n t i a l s  f o r  w a r  ha s  h i s  h a n d s  ful l ,  e s p e c i a l l y  
m u c h  m o r e  so  in  the s h o r t  t i m e  tha t  we have  h e r e - - e i g h t  w e e k s .  It  h a s  
not  b e e n  y o u r  p u r p o s e ,  to  t e l l  us  how to so lve  t h e s e  p r o b l e m s ,  bu t  to 
po in t  out to us  s o m e  of the  p r o b l e m s  and  d i f f i c u l t i e s  in  t r y i n g  to e s t i m a t e  
t h e s e  p o t e n t i a l s .  You have  done a m a r v e l o u s  a n d  s u p e r i o r  job,  a n d  in  
the  n a m e  of the  C o l l e g e  I t h a n k  you.  

(20 A p r  1 9 5 5 - - 4 5 0 ) S / g m h  
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