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Mr.  Nathan  B r o d s k y ,  Staff D i r e c t o r  fo r  R e s e a r c h  A n a l y s i s  in 
OASD (S&L), was bo rn  in P h i l a d e l p h i a ,  P e n n s y l v a n i a  in 1916. He 
s e r v e d  with the  U. S. A r m y  f r o m  D e c e m b e r  1940 to A p r i l  1946. 
He was on the  facu l ty  of the  Q u a r t e r m a s t e r  School  f r o m  1941 to 1943. 
F r o m  1943 to 1946 he was in the Pac i f i c  a r e a ,  s e r v i n g  c o n s e c u t i v e l y  
as  E x e c u t i v e  Of f i ce r ,  Supply and Sa lvage  Div i s ion ,  H e a d q u a r t e r s  
S e r v i c e s  of Supply, South P a c i f i c  A r e a ;  Chief ,  Supply Div i s ion ,  G-4,  
H e a d q u a r t e r s ,  South P a c i f i c  B a s e  C o m m a n d ;  and Chief ,  Supply Div i -  
s ion ,  G-4,  H e a d q u a r t e r s ,  A r m y  S e r v i c e  C o m m a n d  Olympic .  F r o m  
1946 to 1948, Mr .  B r o d s k y  was Chief ,  B r i t i s h  D o m i n i o n s  and India 
B r a n c h  and Chief ,  P r o c u r e m e n t  C o o r d i n a t i o n  B r a n c h ,  UNRRA. He 
s e r v e d  wi th  the  Muhi t ions  B o a r d  f r o m  1948 to 1951, in the  c a p a c i t y  
of Deputy  Vice  C h a i r m a n  for  Supply M a n a g e m e n t  f r o m  1951 to 1952. 
In 1952-1953,  Mr.  B r o d s k y  s e r v e d  as  Deputy  D i r e c t o r ,  D e f e n s e  
Supply M a n a g e m e n t  Agency .  F r o m  1953 to 1956, he s e r v e d  as  
A s s i s t a n t  D i r e c t o r  fo r  Ca ta log ing ,  S t a n d a r d i z a t i o n  and I n s p e c t i o n  
in the  Off ice  of the  A s s i s t a n t  S e c r e t a r y  of D e f e n s e ,  Supply and L o g i s -  
t i c s .  S ince  J u n e  1957, he has  b e e n  Staff D i r e c t o r  for  R e s e a r c h  and 
Spec ia l  P r o j e c t s  in OASD (S&L). He is  c u r r e n t l y  T e a m  L e a d e r ,  A r m y  
Single  M a n a g e r  A s s i g n m e n t s  on the L o g i s t i c s  S y s t e m s  Study P r o j e c t .  
F r o m  1949 to 1952, Mr.  B r o d s k y  was a consu l t an t  to the  I n t e r g o v e r n -  
m e n t a l  R e l a t i o n s  S u b c o m m i t t e e ,  U. S. House  of R e p r e s e n t a t i v e s .  
Mr .  B r o d s k y  was g r a d u a t e d  f r o m  T e m p l e  U n i v e r s i t y  and con t inued  
g r a d u a t e  s tudy  at  the  U n i v e r s i t y  of P e n n s y l v a n i a  and at  A m e r i c a n  
U n i v e r s i t y .  He a t t e n d e d  the Q u a r t e r m a s t e r  School  in 1941 and the  
C o m m a n d  and G e n e r a l  Staff School  in 1943. Mr.  B r o d s k y  was a 
m e m b e r  of the  ICAF C l a s s  of 1957. He is a co lone l  in the  A r m y  
R e s e r v e .  
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C O L O N E L  LACKAS: A d m i r a l  C la rk ,  G e n t l e m e n :  L a s t  n ight  I was 
r e a d i n g  Sir  John  K e n n e d y ' s  book fo r  a r e v i e w  of m i l i t a r y  h i s t o r y ,  "The  
B u s i n e s s  of War ,  " and I was i m p r e s s e d  with the  ba s i c  no t ion  that  in th i s  
day  and age  a c o n s i d e r a b l e  pa r t  of m o d e r n  w a r f a r e  is b u s i n e s s - - n o t  
m e r e l y  the  l o g i s t i c s  a s p e c t s  but the  r e l a t i o n s h i p  of m i l i t a r y  s t r a t e g y  to 
p o l i t i c a l  e x p e d i e n c y .  One of the  f o r e n o t e s  to the book poin ts  up that  th is  
has  c o m e  about  t h rough  the  t r e m e n d o u s  t e c h n o l o g i c a l  d e v e l o p m e n t  of 
w a r f a r e .  

In our  s t u d y  of m a t e r i e l  m a n a g e m e n t  we c e r t a i n l y  shou ld  b e c o m e  
i m p r e s s e d  wi th  the r e l a t i o n s h i p  of the h a n d l i n g  and a d m i n i s t r a t i o n  of 
l o g i s t i c s  to the t e c h n o l o g i c a l  d e v e l o p m e n t s  that  a r e  taking p l a c e .  In that  
p r o c e s s  we m a k e  a c o n s i d e r a b l e  n u m b e r  of s t u d i e s ,  and,  ff you c o m e  to 
m y  of f ice ,  I c an  show you the r e s u l t s  of m a n y  of t h e s e  s t u d i e s .  

Th i s  m o r n i n g  we a r e  going to h a v e  a s p e a k e r  who is going  to d i s c u s s  
with you the n a t u r e  of t h e s e  s t u d i e s  and ana lyze  t h e m  f r o m  the po in t  of 
v i e w  of t h e i r  va lue  to the m i l i t a r y  s e r v i c e .  F o r  this  p u r p o s e  we have  the 
Staff D i r e c t o r  of L o g i s t i c s  R e s e a r c h  in  the Off ice  of the A s s i s t a n t  S e c r e -  
t a r y  of D e f e n s e  fo r  Supply and L o g i s t i c s ,  a m a n  who is qui te  f a m i l i a r  
wi th  this  p l a t f o r m ,  b e c a u s e  he was a s t u d e n t  h e r e  a few y e a r s  ago,  and,  
a s i d e  f r o m  h i s  p r e s e n c e  on this  p l a t f o r m  as  a s t uden t ,  he  has  a p p e a r e d  
h e r e  as  one of our  d i s t i n g u i s h e d  s p e a k e r s  on t h r e e  p r e v i o u s  o c c a s i o n s .  

It g i v e s  m e  a g r e a t  d e a l  of p l e a s u r e  to w e l c o m e  h i m  b a c k  to this  p l a t -  
f o r m  and to w e l c o m e  h i m  as D o c t o r  Nathan  B r o d s k y .  

DR. BRODSKY: A d m i r a l  C l a r k ,  M e m b e r s  of F a c u l t y ,  S tuden ts ,  and 
G u e s t s :  F i r s t ,  as  to J o h n l s  i n t r o d u c t i o n  by  t i t l e ,  it r e m i n d s  m e  that  it is 
s a id  that  only  a fool  n e e d s  a t i t l e .  It m a k e s  peop l e  ca!!  h i m  L o r d  and 
Knigh t  and m a k e s  t h e m  f o r g e t  to c a l l  h i m  h i s  t rue  n a m e  which  is  F o o l .  

A l s o ,  d u r i n g  the y e a r s  that  I have  h e a r d  J o h n  m a k e  h i s  g r a c i o u s  in-  
t r o d u c t i o n s  f r o m  this  p l a t f o r m ,  I have  a lways  b e e n  i m p r e s s e d  with t h e m ,  
j u s t  as I was  th is  m o r n i n g .  I th ink  that  J o h n  ca l l s  t h e m  as  he  s e e s  t h e m .  
It r e m i n d s  m e  of the b i g - l e a g u e  u m p i r e ,  B i l l  C l e m ,  who was a s k e d ,  
" B i l l ,  is  it  t r u e  that  b i g - l e a g u e  u m p i r e s  c a l l  t h e m  as they  s e e  t h e m ? "  
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B i l l  p o n d e r e d  for  a m o m e n t  and said+ "Yes+ I g u e s s  i t ls  t rue  that  m o s t  
of the b i g - l e a g u e  u m p i r e s  c a l l  t h e m  as they  s e e  t h e m ;  but  not  m e .  I 
c a l l  t h e m  as  they  a r e . "  J o h n  i n t r o d u c e s  t h e m  as  he  s e e s  t h e m .  

I t ls  good to c o m e  b a c k  to the A l m a  M a t e r  and  to p a r t a k e  of the s p i r i t  
of l e a r n i n g  which  p r e v a i l s  h e r e  at the I n d u s t r i a l  College+ or  the I n d u s -  
t r i a l  W a r  College+ as I a m  s u r e  it is f r e q u e n t l y  c a l l e d .  It c e r t a i n l y  is  
a c h a l l e n g e  to r e t u r n  hereto p a r t i c u l a r l y  a f t e r  one has  sa t  in the a u d i e n c e  
and v i e w e d  s p e a k e r s  with a c r i t i c a l  eye .  A f t e r  y o u ' v e  h e a r d  about  the 
f i r s t  100 s p e a k  about  e v e r y  a s p e c t  of p e a c e  and w a r - - a s  you h a v e  a l r e a d y  
d o n e - - y o u  w o n d e r  what  th is  guy can  p o s s i b l y  s a y  that  m i g h t  be  new.  

I have  s c a n n e d  y o u r  c o l l e c t i v e  b iog raph ie s+  inc identa l ly+ and h a v e  
c o m e  to two c o n c l u s i o n s .  In the f i r s t  place+ y o u r  b i o g r a p h i e s  a r e  m o r e  
a p p e a l i n g  than w e r e  those  of m y  class+ b e c a u s e  the C o l l e g e  ha s  e n t e r e d  
p h o t o g r a p h s  of y o u r  wives+ a p r i v i l e g e  wh ich  we did not  h a v e .  Secondly+ 
I note  that  on the a v e r a g e  you a r e  two y e a r s  o l d e r  than  the m e m b e r s  of 
m y  c l a s s  were+ so  that  I f e e l  in a s e n s e  that  I m i g h t  be  a d d r e s s i n g  s o m e  
e l d e r  s t a t e s m e n .  

The  s u b j e c t  which  we wi l l  d i s c u s s  th is  m o r n i n g  is+ I be l ieve+ new 
in y o u r  c u r r i c u l u m .  I know that  few+ ff any+ of you wi l l  be  m o v i n g  in to  
r e s e a r c h  jobs+ but  m o s t  of you wi l l  be  m o v i n g  in to  top m a n a g e m e n t  p o s i -  
t ions  in which a f a m i l i a r i t y  with our  s u b j e c t  w i l l  be  e s s e n t i a l .  As m a n -  
a g e r s  you wi l l  be  look ing  to r e s e a r c h  to he lp  s o l v e  your  p r o b l e m s .  Th i s  
does  not r e q u i r e  that  you+ y o u r s e l v e s +  b e c o m e  r e s e a r c h e r s ;  j u s t  as  when  
you s e e k  l e g a l  adv ice  you donl t  have  to b e c o m e  l a w y e r s .  In e i t h e r  c a s e  
you want  to u n d e r s t a n d  the tools  that  a r e  a v a i l a b l e  and how u s e f u l  ~ o s e  
tools  m a y  be .  

Our  m i s s i o n  th is  m o r n i n g s  t he re fo re+  is to a s s e s s  the c u r r e n t  s t a t u s  
of l o g i s t i c s  r e s e a r c h +  to d i s c u s s  i t s  c o n t r i b u t i o n s  and i ts  l i m i t a t i o n s j  and 
to focus  a t t e n t i o n  on the fu tu re .  F o r  p u r p o s e s  of b e g i n n i n g  wi th  a c o m m o n  
under s t and ing+  l e t  m e  def ine  l o g i s t i c s  r e s e a r c h .  L o g i s t i c s  r e s e a r c h  is  
any s y s t e m a t i c  and i n t e n s i v e  s tudy  which  is d i r e c t e d  t oward  i m p r o v i n g  
l o g i s t i c s  m a n a g e m e n t  o r  p l a n n i n g  fu tu re  l o g i s t i c s  m a n a g e m e n t .  It is a 
s y s t e m a t i c  a p p r o a c h  which  s e e k s  to de f ine  the p rob lem+ d r a w  p o s s i b l e  
h y p o t h e s e s  r e g a r d i n g  i ts  so lu t ion ,  t e s t  t h e s e  hypo theses+  and t h e n  e v a l -  
uate  the c o n c l u s i o n s .  

L e t  m e  i l l u s t r a t e  with a s p e c i f i c  r e s e a r c h  s tudy  u n d e r w a y .  The  Navy 
has  b e e n  f aced  with the p r o b l e m  of i m p r o v i n g  i t s  ab i l i t y  to e s t a b l i s h  a l -  
l o wan ce  l i s t s  which  wi l l  m a x i m i z e  the e n d u r a n c e  of sh ip s  in t e r m s  of 



space  and budge ta ry  l i m i t a t i o n s .  E x p l o r a t i o n  of this p r o b l e m  has  led to 
the hypo the s i s  that ,  if a s y s t e m  of m i l i t a r y  worth  or  e s s e n t i a l i t y  of each 
pa r t  could be developed+ the Navy would be able to solve  i ts  p r o b l e m .  
Thus ,  a s y s t e m  was dev ised  for  m e a s u r i n g  the r e l a t i ve  impor t ance  of 
supplying one i tem ins tead  of ano the r .  

Here+ then+ we have the p rob l em and the hypo thes i s .  Th is  s y s t e m  
is now be ing  tes ted  in a l a b o r a t o r y  in the spec i f ic  case  of a s u b m a r i n e .  
In this  tes t  a l t e r n a t i v e  po l i c ies  a r e  be ing  examined  i n ' t e r m s  of spec i f i c  
goals+ such  as endurance  loading,  i n c r e a s e d  capab i l i ty  for  independent  
operat ions+ r educed  log i s t i c s  c o m m u n i c a t i o n s ,  opt imum u t i l i za t ion  of 
space ,  and so on. The f ina l  s tep wi l l  be the eva lua t ion  of the conc lus ions  
and the p r e p a r a t i o n  of r e c o m m e n d a t i o n s .  This  in e s s ence  is a log i s t i c s  

r e s e a r c h  s tudy.  

I th ink you wi l l  ag ree  that  l og i s t i c s  r e s e a r c h ,  while not ident i f ied  as 
such+ has  been  going on for  some  t ime .  The m i l i t a r y  s e r v i c e s  have 
r e g u l a r l y  unde r t aken  s tudies  des igned to improve  the i r  l og i s t i c s  o p e r a -  
t ions .  We have conducted s tud ies  in the a r e a s  of r equ i remen t s+  inven tory  
management+ distr ibution+ t ranspor ta t ion+ and so  on. But the l a s t  
s e v e r a l  y e a r s  have wi tnessed  a s ign i f i can t  growth in log i s t i c s  r e s e a r c h .  
The new ing red ien t s  in the r e c e n t l y  explos ive  r e s e a r c h  a re  as fol lows:  

a.  A g r e a t e r  need has  been  fe l t  for  s y s t e m a t i c  and c o m p r e h e n s i v e  
ana ly s i s  to deal  with b r o a d e r  and l o n g e r - r a n g e  p r o b l e m s .  

b.  I n c r e a s i n g  emphas i s  has  been  p laced  on the a p p l i c a t i o n  of 
s c i e n t i f i c a l l y  des igned tools to the so lu t ion  of l og i s t i c s  p r o b l e m s .  

Let t s  d i scuss  these  two poin ts .  The m o d e r n  log i s t i c i an  f inds that he 
l ives  in a s e a r c h i n g  and inqui r ing  env i ronmen t ,  cons tan t ly  seek ing  b e t t e r ,  
f a s t e r ,  and l e s s  cos t ly  ways to u t i l ize  and to a l loca te  our  defense  r e -  
s o u r c e s .  New deve lopments  in weapons+ o rgan i za t i ons ,  t a c t i c s ,  and 
s t r a t e g y  have r a i s e d  many  log i s t i c s  p r o b l e m s .  These  p r o b l e m s  a re  too 
complex  for  the l o g l s t i c i a n  to so lve  s o l e l y  f r o m  pas t  expe r i ence .  He is 
conf ronted  with too many  fac t s ,  too m a n y  uncer ta in t ies+  and too m a n y  
p r o b l e m s  with no c o u n t e r p a r t  in  pas t  expe r i ence .  Rea l i z ing  the c o m -  
p lex i t i e s  of the p r o b l e m s  with which he is faced+ and conf ron ted  wi@A in-  
c r e a s i n g  e m p h a s i s  on sc i en t i f i c  r e s e a r c h  techniques+ the l o g l s t i c i a n  has  
tu rned  m o r e  and m o r e  to r e s e a r c h  in o r d e r  to p rov ide  h im with an ob jec -  

t ive base  for  dec i s ion .  

In turning to r e sea rch+  we have found not only that  the we l l -known 
tools of logic and ana ly s i s  a r e  appl icable  but  that  new dev ices  have added 
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c o n s i d e r a b l e  d i m e n s i o n s .  Thus ,  for  i n s t ance ,  t h e r e  is a g rowing  use of 
g a m i n g  techniques  in which p r o b l e m - s o l v i n g  is b a s e d  on the s i m i l a r i t y  
be tween  va r i ous  b u s i n e s s  or l og i s t i c  s i t ua t ions  and o r d i n a r y  compe t i t i ve  
g a m e s .  H e r e  we dea l  with the t heo ry  of con t e s t  under  spec i f i ed  se t s  of 
r u l e s .  

In s i m u l a t i o n ,  ano the r  technique ,  we c r e a t e  a mode l  of a r e a l  s i t u a -  
t ion which can  be used to t e s t  c o n j e c t u r e ,  and then we p e r f o r m  s a m p l i n g  
e x p e r i m e n t s  upon the mode l .  Th i s  technique  has  been  used at  the Rand 
C o r p o r a t i o n  to c o m p a r e  two l o g i s t i c s  s y s t e m s  o p e r a t i n g  under  d i f f e r en t  
l o g i s t i c s  p o l i c i e s .  

Ano the r  r e c e n t l y  developed device  is  that  of l i n e a r  p r o g r a m i n g  which 
is  a m a t h e m a t i c a l  me thod  of p r o g r a m i n g  i n t e rdependen t  a c t i v i t i e s .  Input-  
output a n a l y s i s  is an example  of an app l i ca t ion  of this  t echnique .  

Now, these  tools a r e  compl i ca t ed ,  and few of us can  expect  to m a s t e r  
them.  We m u s t ,  howeve r ,  u n d e r s t a n d  the i r  u se s  and t he i r  l i m i t a t i o n s .  
What con t r ibu t ion  do these  new tools  make  to the so lu t ion  of complex  
l o g i s t i c s  p r o b l e m s ?  T h e y  m a k e  pos s ib l e  an  inqu i r ing  and objec t ive  s tudy .  
They  prov ide  a m e a n s  for  d i s c o v e r i n g  new fac ts  and r e l a t i o n s h i p s .  T h e y  
p e r m i t  i nves t i ga t i on  of i n t e r r e l a t i o n s h i p s  be tween  m a n y  face t s  of a s ing le  
p r o b l e m  and be tween  that  p r o b l e m  and m a n y  r e l a t e d  p r o b l e m s .  In o ther  
w o r d s ,  they  give the l o g i s t i c s  m a n a g e r  a new d i m e n s i o n  to a id  h i m  in 
m a k i n g  d e c i s i o n s .  

But  le t  m e  s t r e s s  this  point :  These  tools a r e  not a subs t i t u t e  for  
good m a n a g e m e n t .  The tools m e r e l y  p rov ide  l o g i s t i c s  m a n a g e r s  with a 
b e t t e r  unde r s t and ing  of the i n t e r r e l a t e d  e l e m e n t s  of t h e i r  p r o b l e m s ,  an 
u n d e r s t a n d i n g  which p rov ide s  a sounder  b a s i s  for  m a k i n g  d e c i s i o n s .  As 
we face  the hundreds  of c r i t i c a l  dec i s ions  which m u s t  be made  in the a r e a  
of l o g i s t i c s  today,  we wi l l  f ind that  the new tools add a p p r e c i a b l e  d i m e n -  
s ions  and p e r m i t  us to s e l e c t  the i m p o r t a n t  fac ts  and to i n t eg ra t e  them 
into a f r a m e w o r k  which he lps  us a r r i v e  at a dec i s ion .  

I wi l l  speak  l a t e r  about r e s e a r c h  t echn iques .  I would l ike to point  
out at  this  t ime ,  however ,  that  not a l l  of the r e s e a r c h  techniques  a r e  new. 
In the s o c i a l  s c i e n c e s ,  for  i n s t a n c e ,  e c o n o m i s t s  have  used s i m i l a r  tools 
to s tudy  p r o b l e m s  of a l loca t ion  of r e s o u r c e s  which a r e  at the h e a r t  of 
economic  ana lys i s~  Some of the tools have  had the i r  in i t i a l  app l i ca t i on  
in the m i l i t a r y .  Command  pos t  e x e r c i s e s ,  for  i n s t a n c e ,  were  engaged in 
long be fo re  s i m u l a t i o n  was developed for  the a n a l y s i s  of ope ra t i ona l  
p r o b l e m s .  
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The  c o n t r i b u t i o n s  m a d e  in  r e c e n t  y e a r s  in  the a r e a  of t e c h n i q u e s  
a r e  not s o  m u c h  the t echn ique  p e r  se  as  the s y n t h e s i s  of a l r e a d y  e x i s t -  
ing a n a l y t i c a l  d e v i c e s  and the i n c r e a s i n g  e m p h a s i s  on t h e i r  c o m b i n e d  
u s e s .  O p e r a t i o n s  r e s e a r c h R  fo r  i n s t a n c e j  is  not  a s e l f - c o n t a i n e d  body  
of a n a l y t i c a l  tools  to be  u sed  in the s o l u t i o n  of p r o b l e m s .  In m y  judg-  
m e n t  o p e r a t i o n s  r e s e a r c h  is  a s y n t h e s i s  of m a n y  e x i s t i n g  a n a l y t i c a l  d e -  
v i c e s  wh ich  m a k e s  p o s s i b l e  a m o r e  p r e c i s e  a n a l y s i s  of l o g i s t i c s  p r o b -  
l e m s  and a m o r e  a c c u r a t e  p r e d i c t i o n  of the r a n g e  of p o s s i b l e  r e s u l t s .  

I would l ike  now to t u r n  to a r e v i e w  of l o g i s t i c s  r e s e a r c h  in the 
m i l i t a r y  d e p a r t m e n t s .  Such r e s e a r c h  is  c a r r i e d  on inhousem in i n d u s t r y  
and  in e d u c a t i o n a l  i n s t i t u t i o n s  u n d e r  c o n t r a c t  to the G o v e r n m e n t .  T h i s  
r e s e a r c h  h a s  b e e n  c o n t r a c t e d  fo r  p r i m a r i l y  u n d e r  r e s e a r c h  and d e v e l o p -  
m e n t  and o p e r a t i o n s  and  m a i n t e n a n c e  funds .  Unt i l~a l i t t l e  ove r  a y e a r  
ago  t h e r e  was  no i n v e n t o r y  of the  v a r i e t y  of l o g i s t i c s  r e s e a r c h  p r o j e c t s  
s p o n s o r e d  b y  the m i l i t a r y  d e p a r t m e n t s ,  n o r  was  t h e r e  any  o r g a n i z e d  a t -  
t e m p t  to i n t e r c h a n g e  i n f o r m a t i o n  c o n c e r n i n g  t h e s e  s t u d i e s .  T h i s  l ed  the 
Off ice  of the  A s s i s t a n t  S e c r e t a r y  of D e f e n s e  (Supply and L o g i s t i c s )  to the 
c o n c l u s i o n  tha t  b e t t e r  m e a n s  w e r e  r e q u i r e d  to exp lo i t  r e s e a r c h  r e s u l t s  
and  to p r o m o t e  the a p p l i c a t i o n  of the  r e s e a r c h  a p p r o a c h  to a p p r o p r i a t e  
l o g i s t i c s  a r e a s .  

A r e s e a r c h  a n a l y s i s  p r o g r a m  was  t h e r e f o r e  l aunched  in c o n j u n c t i o n  
wi th  the m i l i t a r y  d e p a r t m e n t s .  T h i s  p r o g r a m  h a s  s i x  i n t e r r e l a t e d  ob-  
j e c t i v e s .  F i r s t ,  we want  to a s s i s t  in i n d o c t r i n a t i n g  k e y  p e r s o n n e l  r e -  
g a r d i n g  the b e n e f i t  wh ich  m a y  be d e r i v e d  f r o m  the a p p l i c a t i o n  of r e s e a r c h  
to the s o l u t i o n  of l o g i s t i c s  p r o b l e m s .  As  you  know,  i t  is  f r e q u e n t l y  d i f -  
f i cu l t  to conv ince  a h a r d h e a d e d  o p e r a t o r  of the b e n e f i t  of l o n g - r a n g e  
p l a n n i n g .  I t  is  e v e n  m o r e  d i f f i cu l t  a t  t i m e s  to d e m o n s t r a t e  to h i m  t h e  
b e n e f i t  wh ich  m a y  be  d e r i v e d  f r o m  an  ob j ec t i ve  e v a l u a t i o n  of the t h ings  
wh ich  he  i s  doing.  We b e l i e v e  tha t  we shou ld  be u s i n g  our  r e s o u r c e s  to 
show k e y  p e r s o n n e l  how m a n y  of t h e i r  c o m p l e x  p r o b l e m s  m a y  be b e t t e r  
u n d e r s t o o d  and p e r h a p s  s o l v e d  t h r o u g h  the a p p l i c a t i o n  of o b j e c t i v e  and 
a n a l y t i c a l  d e v i c e s .  

A s e c o n d  ob j ec t i ve  of th i s  p r o g r a m  is  to a id  in  f o r m u l a t i n g  and ob-  
t a i n i n g  budge t  s u p p o r t  f o r  f u t u r e  l o g i s t i c s  r e s e a r c h  p r o g r a m s .  We a r e  
s p e n d i n g  b i l l i o n s  of d o l l a r s  on r e s e a r c h  in  the a r e a s  of h a r d w a r e .  It 
s e e m s  to m e  tha t  i t  would  be  f r u i t f u l  to s p e n d  a r e a s o n a b l e  s u m  to deve lop  
the c o n c e p t s  and the m a n a g e r i a l  t e c h n i q u e s  which  a r e  n e c e s s a r y  to e m p l o y  
the h a r d w a r e  s o  tha t  we m a y  get  the m a x i m u m  u t i l i z a t i o n  t h e r e f r o m .  
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A t h i r d  o b j e c t i v e  of this  p r o g r a m  is to m a i n t a i n  and to  d i s s e m i n a t e  
u p - t o - d a t e  i n f o r m a t i o n  on c o m p l e t e d  l o g i s t i c s  s t u d i e s .  T h i s  i n f o r m a t i o n  
s h o u l d  be use fu l  to a l l  of the m i l i t a r y  s e r v i c e s .  We ought  to m a x i m i z e  
the  r e t u r n s  f o r  m u c h  of the r e s e a r c h  that  we s p o n s o r .  T h e r e  a r e  too 
m a n y  e x a m p l e s  of u n i l a t e r a l  s t u d i e s  wh ich  a r e  of b r o a d  i n t e r e s t  f r o m  the 
po in t  of v i ew  of bo th  the m e t h o d s  e m p l o y e d  and the s u b s t a n t i v e  r e s u l t s  
a c h i e v e d .  We b e l i e v e  that  we shou ld  i n t e r c h a n g e  such  s t u d i e s .  

A f o u r t h  and a c o r o l l a r y  o b j e c t i v e  is to e n c o u r a g e  jo in t  s p o n s o r s h i p  
of l o g i s t i c s  r e s e a r c h  p r o j e c t s  of i n t e r e s t  to m o r e  than  one d e p a r t m e n t .  
T h e r e  a r e  m a n y  a r e a s  in which  jo in t  u n d e r t a k i n g s  would  not  only  p r o v e  
e c o n o m i c a l ,  in t e r m s  of d o l l a r s ,  but  would  s a v e  t i m e  in  t e r m s  of a r r i v -  
ing  at  s o l u t i o n s  to p r o b l e m  a r e a s .  

A fif th o b j e c t i v e  is to p r o v i d e  a c l o s e r  r e l a t i o n s h i p  a m o n g  m i l i t a r y ,  
c o m m e r c i a l ,  and e d u c a t i o n a l  a g e n c i e s  e n g a g e d  in l o g i s t i o s  r e s e a r c h .  
We have  found that  i n s t i t u t i o n s  w o r k i n g  fo r  the m i l i t a r y  d e p a r t m e n t s  w e r e  
u n f a m i l i a r  wi th  s i m i l a r  w o r k  b e i n g  c o n d u c t e d  fo r  the m i l i t a r y  d e p a r t m e n t s  
by  o t h e r  c o n t r a c t o r s .  We found a wide  gap b e t w e e n  l o g i s t i c s  m a n a g e r s  
and  those  who w e r e  p e r f o r m i n g  r e s e a r c h  on the p r o b l e m s  wi th  w h i c h  those  
m a n a g e r s  m u s t  l i v e .  Our  o b j e c t i v e ,  t h e r e f o r e ,  is to p r o v i d e  a c l o s e r  
r e l a t i o n s h i p  a m o n g  those  who have  a d i r e c t  i n t e r e s t  in l o g i s t i c s  r e s e a r c h .  

O u r  f ina l ,  and e x t r e m e l y  i m p o r t a n t ,  o b j e c t i v e  is  to ob ta in  the  m a x i -  
m u m  b e n e f i t  f r o m  l ~ g i s t i c s  r e s e a r c h  t h rough  i ts  t r a n s l a t i o n  into o p e r a -  
t iona l  u s e .  As in a l l  f i e l d s  of r e s e a r c h ,  we r e c o g n i z e  that  t h e r e  is an 
a r e a  in which  a d i r e c t  c a s u a l  r e l a t i o n s h i p  b e t w e e n  r e s e a r c h  and r e s u l t s  
is  not  a lways  p o s s i b l e .  We r e c o g n i z e  the va lue  of b a s i c  r e s e a r c h  a i m e d  
at  a t t a i n i n g  a f u l l e r  knowledge  o r  u n d e r s t a n d i n g  of a s u b j e c t  r a t h e r  t h a n  
the  s o l u t i o n  of a s p e c i f i c  p r o b l e m .  We b e l i e v e ,  h o w e v e r ,  that  we m u s t  
b e n d  o u r  e f fo r t  t oward  i n s u r i n g  that  l o g i s t i a s  r e s e a r c h  d o e s  not  m e r e l y  
end  in s o m e  j o u r n a l  or  on s o m e  she l f  but  tha t ,  w h e r e v e r  p o s s i b l e ,  we 
exp lo i t  the o p p o r t u n i t y  to t r a n s l a t e  that  r e s e a r c h  in to  o p e r a t i o n a l  u s e .  

Now, what  a r e  t h e s e  l o g i s t i c s  r e s e a r c h  p r o g r a m s  of the m i l i t a r y  d e -  
p a r t m e n t s  ? I know that  w i th in  the l a s t  day  or  two in e a c h  of y o u r  r o o m s  
we h a v e  m a d e  a v a i l a b l e  a r e c e n t  i n v e n t o r y  of l o g i s t i c  r e s e a r c h  s t u d i e s  
in the m i l i t a r y  d e p a r t m e n t s .  I s u g g e s t  that  you can  ge t  s o m e  of the d e -  
t a i l  f r o m  that  b o o k l e t .  In g e n e r a l ,  t h e s e  r e s e a r c h  p r o g r a m s  c e n t e r  a r o u n d  
f i nd ing  new m e a n s  for  c o n t r o l l i n g  i n v e n t o r i e s ,  fo r  e s t a b l i s h i n g  i n v e n t o r y  
d e c i s i o n  r u l e s ,  for  f o r e c a s t i n g  r e q u i r e m e n t s  fo r  m a t e r i e l  and s e r v i c e s ,  
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for  a l loca t ing  r e s o u r c e s ,  for  dec i s i on  mak ing  on opt imal  t r a n s p o r t a t i o n  
s y s t e m s ,  for  m e a s u r i n g  supply e f fec t iveness ,  for  imp lemen t ing  auto-  
ma t i c  data  s y s t e m s  in log i s t i c s  managemen t ,  and for  improv ing  indus-  
t r i a l  m a n a g e m e n t  wi thin  the D e p a r t m e n t  of Defense .  

Seve ra l  of these  p r o j e c t s  look  toward  the e s t a b l i s h m e n t  of an  adequate  
defense pos tu re  at  some  fu ture  pe r iod ,  and a t tempt  to p r o j e c t  log is t ic  
s y s t e m s  which wil l  be r e q u i r e d  pe rhaps  5 or  10 y e a r s  f r o m  now. Each  
of the d e p a r t m e n t s  p laces  spec i a l  e m p h a s i s  on its a r e a s  of r e s e a r c h ,  and 
I would l ike to d i scuss  with you b r i e f l y  the p r o g r a m s  of each of the d e p a r t -  

m e n t s .  

In the A r m y  the Deputy Chief  of Staff for  Logis t i c s  m o n i t o r s  the 
A r m y - w i d e  log i s t i c s  r e s e a r c h .  He gives guidance to the Chief  of R e s e a r c h  
and Deve lopment ,  who s e r v e s  as a foca l  point  on r e s e a r c h  ac t iv i t i e s .  
The A r m y  has  r e c e n t l y  o rgan ized  a log i s t i c s  r e s e a r c h  and deve lopment  
d iv i s ion  at the A r m y  Log i s t i c s  Management  Cen te r  at  F o r t  Lee .  This  
d iv i s ion  wil l  develop log i s t i c s  s tud ies  and wil l  m a i n t a i n  a c e n t r a l  f i le  on 

log i s t i c s  r e s e a r c h  p ro j ec t s .  

The A r m y l s  r e s e a r c h  p r o g r a m  c e n t e r s  around inven to ry  managemen t ,  
f o r e c a s t i n g ,  con t ro l  s y s t e m s ,  and gaming.  A subs t an t i a l  amount  of A r m y  
r e s e a r c h  is concen t ra t ed  in the Opera t ions  R e s e a r c h  Office at Johns  
Hopkins U n i v e r s i t y - - a n d  I am glad that  we have some  v i s i t o r s  f r o m  the 
Opera t ions  R e s e a r c h  Office he r e  today.  

Addi t ional ly ,  the A r m y  has  used a l a rge  number  of outside c o n t r a c t o r s ,  
including educa t iona l  ins t i tu t ions ,  to p e r f o r m  its r e s e a r c h .  H a r b r i d g e  
House,  George  Washington Un ive r s i t y ,  Stanford U n i v e r s i t y ,  and MIT a r e  
among the p r o m i n e n t  c o n t r a c t o r s  of the Army.  Inc identa l ly ,  one of the 
g radua tes  of the Indus t r i a l  Col lege  "last yea r ,  Colone l  Rice ,  who is, in the 
audience today,  is one of the p rominen t  men  in the A r m y  log i s t i c s  r e s e a r c h  

p r o g r a m  t o d a y .  

In the Navy, cen t r a l  guidance for  its l og i s t i c s  r e s e a r c h  is p rov ided  
by the Chief  of Naval  R e s e a r c h .  The Navy uses  two agencies  for  con-  
t r ac t ing  for its log i s t i c s  r e s e a r c h - - t h e  Office of Naval  R e s e a r c h  and the 
Bureau  of Supplies and Accounts .  The Navy has  what might  be d e s c r i b e d  
as a two-pronged effor t ,  one deal ing  with bas ic  sc ien t i f i c  theory  and the 
o ther  with managemen t  p r a c t i c e s .  The Navy, perhaps  m o r e  than any of 
the o ther  s e r v i c e s ,  p laces  emphas i s  on bas ic  r e s e a r c h  in log i s t i c s .  In 
the deve lopment  of bas ic  theory ,  the Navy is explor ing  r a d i c a l  approaches  
to broad  p r o c u r e m e n t  and supply p r o b l e m s .  This  p r o g r a m  includes  a 
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s u b s t a n t i a l  amount  of r e s e a r c h  on m a t h e m a t i c a l  t h e o r i e s  and the use of 
p r o b a b i l i t y  t heo ry  in economic  or l og i s t i c  s i t u a t i o n s .  The N a v y ' s  m a n -  
a g e m e n t  p r a c t i c e s  s tud i e s  include p r o b l e m s  of i nven to ry  m a n a g e m e n t ,  
the use of p r e m i u m  t r a n s p o r t a t i o n ,  etc.  

A l a r g e  po r t ion  of the Navy ' s  r e s e a r c h  is  a c c o m p l i s h e d  by  the l o g i s -  
t ics  r e s e a r c h  p r o j e c t  at the George  Washing ton  U n i v e r s i t y .  The Navy 
has  a l so  con t r ac t ed  fo r  r e s e a r c h  with o rgan i za t i ons  such  as  S tanford  
U n i v e r s i t y ,  S tanford  R e s e a r c h  Ins t i tu te ,  the P l a n n i n g  R e s e a r c h  C o r p o r a -  
t ion,  C o l u m b i a ' U n i v e r s i t y ,  and P r i n c e t o n  U n i v e r s i t y .  

In the A i r  F o r c e ,  the D i r e c t o r  of L o g i s t i c s  P l a n s ,  the Deputy  Chief  
of Staff fo r  M a t e r i e l ,  is  the foca l  point  fo r  p a r t i c i p a t i o n  in the l o g i s t i c s  
r e s e a r c h  p r o g r a m .  He works  in coord ina t ion  with the L o g i s t i c s  R e -  
s e a r c h  D iv i s ion  of the A i r  M a t e r i e l  Command  and with the Rand C o r p o r a -  
tion. The D i r e c t o r  of Deve lopmen t  P l a n n i n g  a d m i n i s t e r s  the Rand con- 
t r a c t  but t e c h n i c a l  guidance  in l o g i s t i c s  is p rov ided  by  the D i r e c t o r  of 
L o g i s t i c s  P l a n s .  

The  A i r  F o r c e  l og i s t i c s  r e s e a r c h  e m p h a s i z e s  supp ly  m a n a g e m e n t ,  
m i s s i l e  l o g i s t i c s ,  t r a n s p o r t a t i o n ,  r e q u i r e m e n t s ,  m a i n t e n a n c e ,  l og i s t i c  
s i m u l a t i o n ,  and e l e c t r o n i c  data  p r o c e s s i n g .  I ts  l a r g e s t  s ing le  e f for t  is 
c o n c e n t r a t e d  in the l o g i s t i c s  d e p a r t m e n t  of the Rand Corpo ra t i on .  Addi-  
t iona l ly ,  t he re  is a s u b s t a n t i a l  amount  of inhouse  r e s e a r c h  in the A i r  
F o r c e .  A va luable  con t r ibu t ion  comes  f r o m  the l o g i s t i c s  educat ion  and 
r e s e a r c h  p r o j e c t  at the A i r  F o r c e  Ins t i tu te  of Technology .  

You can  see ,  then,  that  t he r e  is  a s u b s t a n t i a l  r e s e a r c h  ac t i v i t y  
unde rway  in the m i l i t a r y  d e p a r t m e n t s .  The m i l i t a r y  d e p a r t m e n t s  a r e  
s eek ing  the bes t  t a l en t s  to he lp  solve the i r  p r o b l e m s .  R e s e a r c h  is  con-  
ducted inhouse ,  but a s t tbs tan t i a l  amount  is con t r ac t ed  for with outs ide  
o r g a n i z a t i o n s .  This  is  b e c a u s e  of the s p e c i a l i z e d  s k i l l s  r e q u i r e d ,  the 
g r e a t e r  ob jec t iv i ty  which is  p o s s i b l e - - a l t h o u g h  I know that  this  is not 
u n i v e r s a l l y  t r u e - - a n d  the fac t  that an outside o rgan iza t i on  can give un- 
divided a t t en t ion  to the p r o b l e m  under  s tudy.  

I th ink that  it should  be obvious that the p r o b l e m s  a t t acked  by the 
s e v e r a l  d e p a r t m e n t s  a r e  of such  a na tu re  that  undoubtedly much  could be 
gained if t he re  we re  an i n t e r change  of r e s u l t s  ach ieved .  Th i s  i n t e r c h a n g e  
could app ly  not only to the subs t an t ive  m a t e r i a l  but a l so  to the r e s e a r c h  
methods  employed .  While it  m a y  be t rue  that  the de ta i l s  d i f fe r ,  it would 
be useful ,  for  in s t ance ,  for  one c o n t r a c t o r  to know that ano ther  has  
a l r e a d y  t r i ed  a spec i f i c  method  to so lve  a p r o b l e m  and has  found that 
me thod  l ack ing  in c e r t a i n  r e s p e c t s .  
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I wou ld  l ike  to i l l u s t r a t e  an  a r e a  in  w h i c h  the i n t e r c h a n g e  of r e s e a r c h  
would p r o v e  f r u i t f u l .  T h e  A r m y  today  is  s p o n s o r i n g  a r e s e a r c h  s t u d y  
a t  H a r b r i d g e  H o u s e  on e c o n o m i c  i n v e n t o r y  p o l i c y .  T h e  Navy is  s p o n s o r -  
ing a s t u d y  at  S t an fo rd  R e s e a r c h  I n s t i t u t e  on s t o c k  and s a f e t y  l eve l s s  
wh ich  i s  c o n c e r n e d  wi th  r e o r d e r  l eve l s~  e c o n o m i c  o r d e r  q u a n t i t i e s ,  and 
r e l a t i v e  m i l i t a r y  e s s e n t i a l i t y .  T h e  Navy  i s  a l s o  s p o n s o r i n g  a s t udy  at  
G e o r g e  W a s h i n g t o n  U n i v e r s i t y  on r e l a t i v e  m i l i t a r y  e s s e n t i a l i t y .  F o r  the  
A i r  F b r c e s  R a n d  h a s  b e e n  d e v e l o p i n g  p o l i c i e s  fo r  b a s e  and depot  i n v e n -  
t o r y  s t o c k a g e .  Al l  of t h e s e  s t u d i e s  a r e  in  the a r e a  of e c o n o m i c  i n v e n t o r y  

p o l i c y .  

H a v i n g  f a m i l i a r i z e d  m y s e l f  w i th  t h e s e  s t u d i e s j  h a v i n g  t a lked  wi th  the 
c o n t r a c t o r s ,  I a m  c o n v i n c e d  tha t  t h e r e  a r e  s i g n i f i c a n t  a r e a s  of t r a n s f e r -  
a b i l i t y  of f i nd ings  a m o n g  t h e s e  s t u d i e s  wh ich  cou ld  s e r v e  to a c c e l e r a t e  a l l  
of t h e m .  T h i s  is  r e l a t e d  to the  o b j e c t i v e  w h i c h  I d e s c r i b e d  e a r l i e r  of 
m a i n t a i n i n g  c l o s e r  r e l a t i o n s h i p s  a m o n g  the c o n t r a c t o r s  and of i n t e r c h a n g -  
ing  l o g i s t i c s  r e s e a r c h  i n f o r m a t i o n .  I a m  h o p e f u l  tha t ,  as  th i s  p r o g r a m  
p r o c e e d s ,  we w i l l  devo te  m o r e  e f fo r t  t o w a r d  a t t a i n i n g  t h e s e  o b j e c t i v e s .  
W h e r e v e r  d u p l i c a t i o n  e x i s t s ,  I b e l i e v e  tha t  we shou ld  h a v e  an  a w a r e n e s s  
of s u c h  d u p l i c a t i o n  and  s hou ld  be  c o n v i n c e d  tha t  i t  i s  in f ac t  n e c e s s a r y .  
On the o t h e r  h a n d ,  ff we f ind  tha t  we c a n  r e d u c e  u n n e c e s s a r y  d u p l i c a t i o n j  
we shou ld  then  d i v e r t  our  r e s o u r c e s  in to  m o r e  f r u i t f u l  c h a n n e l s .  

H a v i n g  d i s c u s s e d  the i m p o r t a n c e  of l o g i s t i c s  r e s e a r c h ,  our  o b j e c t i v e s  
in  the p r o g r a m ,  and h a v i n g  d e s c r i b e d  how l o g i s t i c s  r e s e a r c h  is  c a r r i e d  
on in the m i l i t a r y  d e p a r t m e n t s ,  I would  now l ike  to t u r n  to a d i s c u s s i o n  
of the  l i m i t a t i o n s  on the r e s e a r c h  as  I s e e  t h e m  to da t e .  I b e l i e v e  we 
shou ld  u n d e r s t a n d  l i m i t a t i o n s  as  w e l l  as  s u c c e s s e s .  I a m  p a r t i c u l a r l y  
g lad  tha t  we h a v e  s o m e  r e s e a r c h e r s  in  our  a u d i e n c e ,  fo r  t hey  c a n  h e l p  

e l i m i n a t e  the l i m i t a t i o n s .  

I would  l i ke  to l i s t  t h e s e  l i m i t a t i o n s  as  fo l l ows :  

F i r s t ,  l a c k  of de f in i t i on  of the p r o b l e m  in  con junc t i (m wi th  t h o s e  who 

have  the m a n a g e r ~ l  r e s p o n s i b i l i t y .  

Second  s the c l a i m  of a c u r e - a l l  t h rough  o p e r a t i o n s  r e s e a r c h .  

Thirdm inadequate communications with those who have a responsi- 

bility for the programs. 

F o u r t h ,  i n s u f f i c i e n t  t r a n s l a t i o n  of f i n d i n g s  in to  o p e r a t i o n a l  u se .  



L e t  m e  d i s c u s s  t h e s e  po in t s .  F i r s t ,  wi th  r e s p e c t  to de f in ing  the 
p r o b l e m ~  I th ink we w i l l  a l l  a g r e e  tha t  f r e q u e n t l y  those  of us who h a v e  
a p r o b l e m  a r e  l e a s t  ab le  to de f ine  i t .  It  is  u s e f u l  to h a v e  o t h e r s  e x a m i n e  
t h e ~ p r o b l e m  wi th  o b j e c t i v i t y  and to a t t e m p t  to f o r m u l a t e  the s c o p e  of the 
p r o b l e m .  I h a v e  found too m a n y  i n s t a n c e s ,  h o w e v e r ,  w h e r e  r e s e a r c h  h a s  
p r o c e e d e d  wi thou t  r e f e r e n c e  to those  who h a v e  m a n a g e r i a l  r e s p o n s i b i l -  
i t i e s  fo r  the p r o b l e m  u n d e r  s t u d y .  In fac t ,  s o m e  of the l i t e r a t u r e  of the 
r e s e a r c h e r s  e x p r e s s e s  s c o r n  f o r  t hose  r e s e a r c h e r s  who look  to a s s i s -  
t a n c e  f r o m  the m a n  who is f a c e d  wi th  the p r o b l e m  in d e f i n i n g  tha t  p r o b l e m .  
As  a c o n s e q u e n c e ,  t h e r e  is e x t e n s i v e  r e s e a r c h  c o n d u c t e d  o v e r  a r e l a t i v e -  
l y  l ong  p e r i o d  of t i m e  with  l i t t l e ,  if any~ r e f e r e n c e  to the p e o p l e  who h a v e  
the  r e s p o n s i b i l i t y .  We find r e s e a r c h e r s  c o m m u n i c a t i n g  wi th  o t h e r  r e -  
s e a r c h e r s  and s h y i n g  a w a y  f r o m  d i s c u s s i o n s  wi th  those  who h a v e  m a n -  
a g e r i a l  r e s p o n s i b i l i t i e s .  

Now,  I a c k n o w l e d g e  tha t  r e s e a r c h e r s ,  wi th  m o r e  t i m e  and wi th  
g r e a t e r  o b j e c t i v i t y ,  m a y  v e r y  w e l l  be ab le  to de f ine  a p r o b l e m  w h i c h  the 
o p e r a t o r  canno t  v e r b a l i z e ,  and I th ink  that  we s h o u l d  a l l ow  s u f f i c i e n t  
l e e w a y  for  r e s e a r c h e r s  to w o r k  in those  a r e a s  wh ich  a r e  of i n t e r e s t  to 
t h e m .  I b e l i e v e ,  h o w e v e r ,  tha t  we m u s t  s t r i k e  a b a l a n c e .  The  r e s e a r c h -  
e r  m u s t  be a w a r e  of the fac t  that  d e c i s i o n s  a r e  u l t i m a t e l y  those  of m a n -  
a g e m e n t  and not of the r e s e a r c h e r  and that  the r e s p o n s i b i l i t i e s  a r e  t hose  
of m a n a g e m e n t  and not  of the r e s e a r c h e r .  

The  s e c o n d  l i m i t a t i o n  tha t  I 'd  l ike  to d i s c u s s  is  the  c l a i m  of a c u r e -  
a l l .  I s u s p e c t  that  p a r t  of m y  d i s c u s s i o n  m a y  sound c r i t i c a l .  I would 
l ike  to r e e m p h a s i z e ,  h o w e v e r ,  tha t  I f i r m l y  b e l i e v e  tha t  t h e r e  is  a sub -  
s t a n t i a l  need  fo r  i n c r e a s i n g  e m p h a s i s  on l o g i s t i c s  r e s e a r c h  in the  D e p a r t -  
m e n t  of D e f e n s e .  I b e l i e v e  tha t  we canno t  a n a l y z e  the  p r o b l e m s  wh ich  
we f a c e  with c o n v e n t i o n a l  i n tu i t i ve  a p p r o a c h e s  wh ich  w e r e  c h a r a c t e r i s t i c  
of m o s t  of our  p r e v i o u s  a c t i v i t y .  We m u s t  s e e k  to e m p l o y  t h o s e  too l s  of 
r e s e a r c h  which  c r e a t e  the  g r e a t e s t  d e g r e e  of o b j e c t i v i t y  and w h i c h  g ive  
us a b e t t e r  u n d e r s t a n d i n g  of the i n t e r r e l a t i o n s h i p s  of the  p r o b l e m s  with  
which  we dea l .  

My c r i t i c i s m  is d i r e c t e d  t o w a r d  t h o s e  who would have  us b e l i e v e  
tha t  the  tools  which  t h e y  p r e s e n t  a r e  in t h e m s e l v e s  a p a n a c e a  to ou r  
p r o b l e m s .  I f ind,  u n f o r t u n a t e l y ,  tha t  th is  is  too t r u e  of m a n y  e n t h u s i -  
a s t i c  o p e r a t i o n s  r e s e a r c h e r s .  In fac t  it is d i f f i cu l t  to f ind a d e f i n i t i o n  
of o p e r a t i o n s  r e s e a r c h .  In one r e c e n t  d i s c u s s i o n  a t  which  a de f i n i t i on  
was a t t e m p t e d ,  one p r a c t i t i o n e r  f i n a l l y  s a id ,  in e s s e n c e ,  " L e t ' s  not s e e k  
a def in i t ion ;  l e t ' s  jus t  p r a c t i c e  o p e r a t i o n s  r e s e a r c h . "  F o r  m e  th i s  in-  
vo lves  too m u c h  bl ind fa i th .  
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I was  a m u s e d ,  i n c i d e n t a l l y ,  to l e a r n  that  one j o u r n a l  r e c e n t l y ,  in 
a t t e m p t i n g  to c l a s s i f y  o p e r a t i o n s  r e s e a r c h  and not  be ing  s u r e  w h e r e  to 
put  it~ c l a s s i f i e d  it u n d e r  " s u r g e o n s . "  

Some  def ine  o p e r a t i o n s  r e s e a r c h  as a c o m b i n a t i o n  of e f fo r t  to a r -  
r i v e  at  an u n d e r s t a n d i n g  of o p t i m a l  s o l u t i o n s  to e x e c u t i v e - t y p e  p r o b l e m s .  
In so  do ing ,  the t a l en t s  of eng inee r s~  p h y s i c a l  s c i e n t i s t s ,  m a t h e m a t i -  
c i a n s ,  and e c o n o m i s t s  a r e  c o m b i n e d  to e x p l o r e  the m a n y  f a c e t s  of the 
p r o b l e m .  Th i s  c e r t a i n l y  is  a v a l u a b l e  a p p r o a c h ,  e m p h a s i z i n g  the c o m -  
p lex  i n t e r r e l a t i o n s h i p s  of m a n y  of our  p r o b l e m s .  I n so fa r  as  o p e r a t i o n s  
r e s e a r c h  s t r e s s e s  the s c i e n t i f i c  m e t h o d  and an o r g a n i z e d  a p p r o a c h  to 
the p r o b l e m - s o l v i n g ,  I canno t  find faul t .  W h e r e  I do have  m i s g i v i n g s  is  
w h e n  s o m e  o p e r a t i o n s  r e s e a r c h  p r a c t i t i o n e r s  b e g i n  to m a k e  e x a g g e r a t e d  
c l a i m s  r e g a r d i n g  t h e i r  ab i l i t y  to s o l v e  p r o b l e m s  in l o g i s t i c s  and s o c i a l  
s c i e n c e s  t h rough  the use  of new too l s .  

In m y  r e v i e w  of the l i t e r a t u r e  in the f i e ld  of o p e r a t i o n s  r e s e a r c h ~  
I have  c o m e  to the unhappy c o n c l u s i o n  that  m a n y  o p e r a t i o n s  r e s e a r c h e r s  
have  d e v e l o p e d  what  m i g h t  be  d e s c r i b e d  as the " M e s s i a h  c o m p l e x . "  I 
th ink  that  one o b s e r v e r  put it w e l l  w h e n  he  sa id :  

"When  it announced  the c r e a t i o n  of nylon ,  Dupont  d id  not  a l s o  c l a i m  
that  they  had  d i s c o v e r e d  coa l ,  a i r ,  and w a t e r .  The  c o m p a n y  was  s a t i s -  
f i ed  wi th  h a v i n g  p r o d u c e d  s o m e t h i n g  new and e x t r e m e l y  use fu l  out of old 
and b a s i c  i n g r e d i e n t s .  O p e r a t i o n s  r e s e a r c h  would be in h i g h e r  r e p u t e  
today ff s o m e  of i ts  p r a c t i t i o n e r s  had  e x e r c i s e d  the s a m e  r e a s o n a b l e  
r e s t r a i n t . "  

It is  m y  v i ew that  o p e r a t i o n s  r e s e a r c h  has  m a d e  a v a l u a b l e  c o n t r i -  
bu t ion  by  f o c u s i n g  a t t e n t i o n  on the wide  v a r i e t y  of s c i e n t i f i c  tools  w h i c h  
can  be u s e d  to s o l v e  p r o b l e m s  in the f i e ld  of l o g i s t i c s  and the s o c i a l  
s c i e n c e s .  As you know,  m o s t  of t h e s e  a n a l y t i c a l  d e v i c e s  a r o s e  d u r i n g  
W o r l d  W a r  II, when  the p h y s i c a l  s c i e n t i s t s  found it u se fu l  to apply  t h e i r  
t r a i n i n g  in the use  of s c i e n t i f i c  tools  to the s o l u t i o n  of p r o b l e m s  in the 
f i e l d s  of m i l i t a r y  s t r a t e g y .  Since  that  t i m e  the use  of t h e s e  too l s  by 
p h y s i c a l  s c i e n t i s t s  to s o l v e  p r o b l e m s  in the a r e a  of the s o c i a l  s c i e n c e s  
and l o g i s t i c s  has  g rown  as  wide  c l a i m s  h a v e  b e e n  m a d e  of t h e i r  u t i l i ty ;  
but  in m y  j u d g m e n t  it is  f a l l a c i o u s  to a p p r o a c h  the a r e a  of s o c i a l  s c i e n c e s  
and l o g i s t i c s  as  if the r e g u l a r i t i e s  wh ich  we e x p e c t  to f ind in the a r e a s  of 
p h y s i c a l  s c i e n c e s  apply  equa l l y  as we l l .  I b e l i e v e  that  p h y s i c a l  s c i e n t i s t s  
m a y  con t inue  to m a k e  a c o n t r i b u t i o ~  in the a n a l y s i s  of l o g i s t i c s  p r o b l e m s ,  
but  only i n s o f a r  a s  they  a p p r o a c h  t h e s e  as  p r o b l e m s  of l o g i s t i c s  and 
p r o b l e m s  of uncer ta in ty~  and not  as  p r o b l e m s  which  have  s p e c i f i c i t y  and 
a c c u r a c y  of p r e d i c t i o n .  
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One of the g r e a t e s t  d i f f i cu l t i e s  in t o d a y ' s  w o r l d  is that  of s e m a n t i c s .  
T o o  m a n y  who c l a i m  to have  the p a n a c e a  to a l l  of our  p r o b l e m s  c loak  
t h e i r  so lu t i ons  wi th  an u n f a m i l i a r  j a r g o n  wh ich  con founds  the l i s t e n e r .  
Thus ,  the l a w y e r  s p e a k s  in t e r m s  which  confound h i s  c l i e n t s .  S i m i l a r l y ,  
a s o - c a l l e d  " s e m a n t i c  c u r t a i n "  has  b e e n  e s t a b l i s h e d  as a b a r r i e r  b e t w e e n  
o p e r a t i o n s  r e s e a r c h e r s  and m a n a g e r s .  

I th ink  that  this  can  be i l l u s t r a t e d  by  quo t ing  in  p a r t  f r o m  an  a r t i c l e  
which  a p p e a r e d  r e c e n t l y  in P u n c h  and was r e p r o d u c e d  in O p e r a t i o n s  
R e s e a r c h .  Th i s  a r t i c l e  is e n t i t l e d  " W r i t t e n  in a Q u e u e . "  It s e e m s  that  
the London  T r a n s p o r t  B o a r d  a n n o u n c e d  the e m p l o y m e n t  of an o p e r a t i o n a l  
r e s e a r c h e r  to s tudy the c a u s e s  of queu ing  at bus  s tops  and " t h a t  m e t h o d s  
d e v e l o p e d  in the m i l i t a r y  w e r e  b e i n g  a p p l i e d . "  P u n c h  a d v i s e d  that  the 
o p e r a t i o n s  r e s e a r c h e r  d i s c o v e r e d  that  the faul t  l i e s  in " d y n a m i c  i n s t a -  
b i l i t y . "  Now~ this  c e r t a i n l y  sounds  l ike  a p e n e t r a t i n g  a n a l y s i s .  What  
does  it m e a n ?  P u n c h  s a y s :  

" T h e r e  is no knowing  w h e t h e r  any p a r t i c u l a r  bus  is  going to a r r i v e  
e a r l y  or  la te  or  not  at a l l .  Th i s  is a b ig  a d v a n c e .  And it is  not  a l l .  
P l u n g i n g  s t i l l  d e e p e r  into the c o m p l e x  p r o b l e m ,  o p e r a t i o n a l  r e s e a r c h  
c o n c l u d e s  that  a m a j o r  c a u s e  of d y n a m i c  i n s t a b i l i t y  is t i m e  lo s t  in 
t r a f f i c  j a m s .  S p e c t a c u l a r  p r o o f  of the c o r r e c t n e s s  of th is  t h e o r y  ha s  b e e n  
a f f o r d e d  by the r e c e n t  acu te  p e t r o l  s h o r t a g e ,  when  it was  shown  tha t  
wi th  l e s s  t r a f f i c  on the s t r e e t s  b u s e s  r a n  m o r e  r e g u l a r l y .  " 

Th i s  a t t e m p t  to c loak  so lu t i on  of a r e l a t i v e l y  u n d e r s t a n d a b l e  p r o b l e m  
wi th  a s e m a n t i c  c u r t a i n  is  c e r t a i n l y  an e x a g g e r a t e d  i l l u s t r a t i o n  of the 
poin t  which  I a m  t ry ing  to m a k e ,  n a m e l y  that ,  whi le  t h e r e  is  a r o l e  fo r  
o p e r a t i o n s  r e s e a r c h ,  the p r e t e n s e  that  t h rough  it we m a y  be ab le  to 
s o l v e  a l l  of our  p r o b l e m s  by i nven t i ng  new w o r d s  for  t h e m  is m i s l e a d i n g .  
I s t r e s s  th is  po in t  b e c a u s e  I b e l i e v e  that  we m u s t  a r r i v e  at  a b e t t e r  u n d e r -  
s t a n d i n g  b e t w e e n  the r e s e a r c h e r s  and the p e o p l e  who have  the m a n a g e -  
m e n t  r e s p o n s i b i l i t i e s .  I f e a r  that ,  ff a b e t t e r  u n d e r s t a n d i n g  does  not  take  
p l a c e ,  w o r t h y  a t t e m p t s  to apply  logic  and a n a l y s i s  to the s o l u t i o n  of our  
c o m p l e x  p r o b l e m s  m a y  be  t h w a r t e d  by a d m i n i s t r a t o r s  who wi l l  b e c o m e  
i m p a t i e n t  wi th  the e x a g g e r a t e d  c l a i m s  of m a n y  r e s e a r c h e r s .  

Now, I have  d i s c u s s e d  two l i m i t a t i o n s  of r e s e a r c h - - t h e  c l a i m  of a 
p a n a c e a  and the f a i l u r e  to de f ine  the p r o b l e m  wi th  the m a n  who has  the 
m a n a g e m e n t  r e s p o n s i b i l i t y .  I 'd  l ike  to tu rn  to a t h i r d  l imi ta t ion~  i n a d e -  
quate  c o m m u n i c a t i o n s .  H e r e  I w i l l  p r o b a b l y  be  t r e a d i n g  on the toes  of 
s o m e  of m y  m a t h e m a t i c a l  f r i e n d s  s u c h  as R o s i e  J u n g h a n s ,  but ,  n e v e r t h e -  
l e s s ,  I w i l l  go on. 
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T h i s  f a i l u r e  to c o m m u n i c a t e  p e r t a i n s  to the too ls  of r e s e a r c h  w h i c h  
a r e  e m p l o y e d .  In m o s t  i n s t a n c e s  the a p p l i c a t i o n  of log ic  to our  p r o b l e m  
is  the b a s i c  a n a l y t i c a l  tool  r e q u i r e d .  Th i s  n e c e s s i t a t e s  the e s t a b l i s h -  
m e n t  of a c o n c e p t u a l  a p p r o a c h  in  wh ich  the e s s e n t i a l  a t t r i b u t e s  of a p r o b -  
l e m  a r e  f o r m u l a t e d  and the r e l a t i o n s h i p s  w i t h i n  that  p r o b l e m  a n a l y z e d .  
T h i s  is the kind of a p p r o a c h  that  the s o c i a l  s c i e n t i s t  has  l e a r n e d  to take  
in s t u d y i n g  p r o b l e m s .  He n o r m a l l y  s t r i v e s  to f o r m u l a t e  and  to u n d e r -  
s t a n d  the b a s i c  f e a t u r e s  of the p r o b l e m ,  and  then  he e x e r c i s e s  the  log ic  
of cho i ce  in  a r r i v i n g  at a d e c i s i o n .  But  in  r e c e n t  y e a r s  t h e r e  has  b e e n  
an  i n c r e a s i n g  use  of the m a t h e m a t i c a l  a p p r o a c h  to the so lu t i on  of m i l i -  
t a r y  p r o b l e m s .  

The  Augus t  1958 i s s u e  of the  R e v i e w  of E c o n o m i c s  and S t a t i s t i c s  
h a s  s e v e r a l  a r t i c l e s  on the s u b j e c t j  and I p a r t i c u l a r l y  d i r e c t  you r  a t t e n -  
t ion  to one by  C h a r l e s  H i t c h ,  Ch ie f  of the E c o n o m i c s  D i v i s i o n  at  Rand ,  
c a l l e d ,  " E c o n o m i c s  and M i l i t a r y  O p e r a t i o n s  R e s e a r c h .  ~I As Hi t ch  n o t e s ,  
t h e r e  is  no such  th ing  as a b s o l u t e  d e f e n s e ,  and,  in a r r i v i n g  at  d e c i s i o n s  
on d e f e n s e ,  we m u s t  c o s t  a l t e r n a t e  c h o i c e s .  To  do  th is  we m u s t  e s t a b l i s h  
c r i t e r i a  a g a i n s t  which  we m a y  e v a l u a t e  a l t e r n a t e  c h o i c e s .  Since  we 
s t r i v e  to m a x i m i z e  ou r  n a t i o n a l  s e c u r i t y  p o s t u r e  w i th in  a g i v e n  a r e a  of 
r e s o u r c e s ,  the e s t a b l i s h m e n t  of c r i t e r i a  is b a s i c .  We have  to d e t e r m i n e ,  
f o r  i n s t a n c e ,  w h e t h e r  our  c r i t e r i o n  i s  a d e q u a t e  a i r l i f t  to s u p p o r t  two o r  
m o r e  l i m i t e d  w a r s  s i m u l t a n e o u s l y .  Is our  c r i t e r i o n  m a x i m u m  c i v i l  
d e f e n s e  or  is it m a x i m u m  s t r a t e g i c  a i r  s t r i k e ?  Is our  c r i t e r i o n  p r e -  
p a r e d n e s s  fo r  s m a l l  w a r s  only?  Or  is it any  c o m b i n a t i o n  of t h e s e ?  

Obv ious ly ,  w h e r e  we do not dea l  in a b s o l u t e s ,  we m u s t  e s t a b l i s h  
c r i t e r i a  if we a r e  to e x e r c i s e  the log ic  of c h o i c e .  Ye t  this  c a n n o t  be  
done  by  i n t r i c a t e  m a t h e m a t i c a l  f o r m u l a t i o n s .  We canno t  a t t e m p t  to s o l v e  
p r o b l e m s  of d e f e n s e  as  ff we a r e  d e a l i n g  wi th  a b s o l u t e s .  Ye t  it has  b e -  
c o m e  f a s h i o n a b l e  today  in  m a n y  c i r c l e s  to s e e k  s o l u t i o n s  to our  l o g i s t i c s  
p r o b l e m s  e x c l u s i v e l y  t h rough  the  use  of m a t h e m a t i c s .  But  i t  shou ld  be  
u n d e r s t o o d  that  m a t h e m e t i c s  is but  a l anguage  of log ic ;  m a t h e m a t i c s  is 
a m e t h o d ,  a m e t h o d  of d r a w i n g  exac t  d e d u c t i o n s  f r o m  g iven  p r e m i s e s  
and  of v e r i f y i n g  the l o g i s t i c a l  c o n s i s t e n c y  and a d e q u a c y  of the p r e m i s e s .  

P r o p e r l y  app l i ed ,  m a t h e m a t i c s  ha s  va lue  in d e d u c t i o n  and v e r i f i c a -  
t ion ,  but  m a t h e m a t i c s  is  not  an end in i t s e l f .  A k n o w l e d g e  of m a t h e m a t i c s  
by  i t s e l f  does  not  p e r m i t  one to f o r m u l a t e  and  to u n d e r s t a n d  the b a s i c  
f e a t u r e s  of a p r o b l e m .  Th i s  r e q u i r e s  an  a n a l y s t  wi th  s k i l l s  in the use  
of log ic  and in the f o r m u l a t i o n  of p r o b l e m s  wi th  which  he  has  s o m e  f e e l i n g  
of f a m i l i a r i t y .  
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Once  a p r o b l e m  is  d e f i n e d ,  m a t h e m a t i c s  m a y  p r o v e  v a l u a b l e  in 
c o n t r i v i n g  m o d e l s  of the e m p i r i c a l  w o r l d  and t e s t i n g  the c r i t e r i a  which  
have  b e e n  e s t a b l i s h e d ,  But  the g e n e r a l i z a t i o n s  wh ich  would  h a v e  us  
b e l i e v e  tha t  t h r o u g h  m a t h e m a t i c s  we m a y  a r r i v e  at s p e c i f i c  and  a c c u r a t e  
p r e d i c t i o n s  in the  f i e l d s  of l o g i s t i c s  and s o c i a l  s c i e n c e s  w h i c h  wi l l  be  
t r u e  at a l l  t i m e s  is m i s l e a d i n g .  F o r ,  in the f i e ld  of l o g i s t i c s ,  a s  in the 
f i e ld  of e c o n o m i c s ,  we d e a l  wi th  a l a c k  of s p e c i f i c i t y  and of a c c u r a c y  of 
p r e d i c t i o n s .  A l l  we can  do is s t r i v e  to a t t a i n  k n o w l e d g e  of r o u t i n e s  and  
of u n i f o r m i t i e s  in l o g i s t i c s  p h e n o m e n a ;  but  l o g i s t i c s  is f a r  f r o m  the po in t  
w h e r e  we m a y  u n c o v e r  i m m u t a b l e  l a w s  as  m a y  be t r u e  in the p h y s i c a l  
s c i e n c e s .  

I th ink  that  M a r t i n  Shubik s u m m a r i z e d  the r o l e  of the m a t h e m a t i c i a n  
in the a r e a  of e c o n o m i c s ,  and c o n s e q u e n t l y  in l o g i s t i c s ,  w e l l  w h e n  he  
said: 

"A m a t h e m a t i c i a n  m a y  be f a r  m o r e  adep t  at  s o l v i n g  an  i n v e n t o r y  
e q u a t i o n  than  an e c o n o m i s t ,  once  it h a s  b e e n  f o r m a l i z e d .  H o w e v e r ,  the 
e c o n o m i s t  m a y  have  a g r e a t e r  ab i l i t y  fo r  r e c o g n i z i n g  that  the e q u a t i o n  
at hand  is r e l e v a n t  to the p r o b l e m . "  

Mind  you,  I a m  not q u a r r e l i n g  wi th  the m a t h e m a t i c i a n s  or  wi th  the 
o p e r a t i o n s  r e s e a r c h e r s  or  wi th  the p h y s i c a l  s c i e n t i s t s  who s e e k  to a t t a c k  
l o g i s t i c s  p r o b l e m s  wi th  the s k i l l s  which  they  h a v e  a c q u i r e d .  What I am 
a s k i n g  fo r  is p r o p e r  r e c o g n i t i o n  of the r o l e  that  t h e s e  s k i l l s  p l ay  in  the 
a n a l y s i s  of l o g i s t i c s  p r o b l e m s .  F u r t h e r m o r e ,  I b e l i e v e  that  d e v e l o p m e n t  
of c o m p l e x  m a t h e m a t i c a l  f o r m u l a t i o n s  which  m a y  be u n d e r s t o o d  only  by 
o t h e r  m a t h e m a t i c i a n s  does  not r e a l l y  c o n t r i b u t e  to the s o l u t i o n  of our  
p r o b l e m s .  If t h e r e  is l ack  of c o m m u n i c a t i o n s ,  the r e s u l t s  canno t  be  u s e -  
ful .  M a t h e m a t i c a l  r e s e a r c h e r s  m u s t  l e a r n  to c o m m u n i c a t e  not  only  a m o n g  
t h e m s e l v e s  but  wi th  o t h e r  r e s e a r c h e r s  who do not have  s p e c i a l i z e d  s k i l l s  
in the f i e l d  of m a t h e m a t i c s ,  and p a r t i c u l a r l y  with m a n a g e r s  who m u s t  
apply  the s o l u t i o n s  to the p r o b l e m s  that  they  f ace .  

In s u m m a r y ,  I b e l i e v e  that  the use  of m a t h e m a t i c a l  t e c h n i q u e s  d o e s  
not  n e c e s s a r i l y  i n c r e a s e  the va l i d i t y  of the a n a l y s i s .  M o r e o v e r ,  I 
b e l i e v e  that  it is l e g i t i m a t e  fo r  m a t h e m a t i c i a n s  to w r i t e  fo r  each  o t h e r ,  
but  they m u s t  b r i d g e  the gap by c o m m u n i c a t i n g  wi th  the n o n m a t h e m a t i c i a n s .  
I am  not a s k i n g  for  c o m p l i c a t e d  t r a n s l a t i o n s  of m a t h e m a t i c a l  f i nd ings ,  
but  the n o n m a t h e m a t i c i a n s  m u s t  be  ab le  to u n d e r s t a n d  what  the m a t h e m a t i -  
c a l  i n v e s t i g a t o r  is t r y ing  to do,  what  he is a s s u m i n g ,  and what  m e t h o d s  he  
is  e m p l o y i n g ,  and m u s t  u n d e r s t a n d  the r e s u l t s  which  have  b e e n  a t t a i n e d  
t h ro u g h  the a n a l y s i s .  
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Now, l e t ' s  t u r n  to the  f o u r t h  and  f ina l  l i m i t a t i o n :  i n s u f f i c i e n t  
t r a n s l a t i o n  of l o g i s t i c s  r e s e a r c h  into  o p e r a t i o n a l  u s e .  Obv ious ly ,  one 
of the  l i m i t a t i o n s  wh ich  c o n t r i b u t e s  to th is  is  the  f a i l u r e  to c o m m u n i c a t e  
r e s e a r c h  f i nd ings .  T h e r e  a r e  e x a m p l e s  w h e r e  l o g i s t i c s  r e s e a r c h  u n d e r -  
t a k e n  to da t e  has  been  t r a n s l a t e d  in to  o p e r a t i o n a l  u s e  and w h e r e  sub -  
s t a n t i a l l y  o u t s t a n d i n g  r e s u l t s  h a v e  b e e n  a c h i e v e d .  T h e s e  s i t u a t i o n s  m u s t  
be e x t e n d e d .  Our  s u r v e y  of r e s e a r c h  i n d i c a t e s  tha t  m u c h  of it i s  pub-  
1-ished in s o m e  j o u r n a l  o r  p l a c e d  in s o m e  f i le  and tha t  t h e r e  is i n s u f f i c i e n t  
p r e s s u r e  to d e t e r m i n e  the  p r a c t i c a l  a p p l i c a t i o n  of s u c h  r e s e a r c h .  T h i s ,  
to  m y  m i n d ,  is  one of the  p r o m i n e n t  a r e a s  on wh ich  we shou ld  focus  ou r  
a t t e n t i o n .  T h e r e  is no th ing  w h i c h  wi l l  k i l l  a r e s e a r c h  p r o g r a m  as  qu i ck l y  

as  the  l a c k  of s u f f i c i e n t  payoff .  

T h o s e  of us who a r e  c o n v i n c e d  tha t  we m u s t  m a i n t a i n  a f a c i l i t y  fo r  
o b j e c t i v e l y  e v a l u a t i n g  our  p r o g r a m s  and  fo r  e m p l o y i n g  a l o g i c a l  a p p r o a c h  
to the  s o l u t i o n  of our  p r o b l e m s  m u s t  i n s i s t  tha t  r e s e a r c h  f ind ings  be 
e v a l u a t e d  in t e r m s  of t h e i r  p r a c t i c a l  a p p l i c a t i o n .  Our  i n v e n t o r y  of r e -  
s e a r c h  shows  tha t  we a r e  d e a l i n g  wi th  p r a c t i c a l  p r o b l e m s  in an  a r e a  
s u c h  as  i n v e n t o r y  m a n a g e m e n t ,  r e q u i r e m e n t s  d e t e r m i n a t i o n ,  p r o c u r e -  
m e n t ,  and  so  on. Hav ing  len t  our  r e s o u r c e s  to t h o s e  who have  the  s k i l l s  
and the  t i m e  for  r e s e a r c h ,  we m u s t  fo l low t h r o u g h  and  p ro f i t  f r o m  t h e i r  

findings. 

I have  d e l i b e r a t e l y  s t r e s s e d  l i m i t a t i o n s  th i s  m o r n i n g .  We h a v e  b e e n  
d i s c u s s i n g  a r e l a t i v e l y  new a r e a  of e n d e a v o r  and I f e e l  v e r y  s t r o n g l y  tha t  
it  is  i m p o r t a n t  tha t  we a r r i v e  a t  an  u n d e r s t a n d i n g  not  only  of our  c o m m o n  
o b j e c t i v e s  but  a l s o  of p i t f a l l s .  I a m  anx ious  tha t  we o v e r c o m e  the  ob- 
s t a c l e s  w h i c h  f r e q u e n t l y  p l a g u e  new p r o g r a m s .  The  b e s t  way  to do th i s  
i s  by s p e a k i n g  f r a n k l y .  I b e l i e v e  tha t  the  p o s i t i v e  f a c t o r s  in l o g i s t i c s  
r e s e a r c h  a r e  s u b s t a n t i a l .  The  qua l i t y  of r e s e a r c h  done  has  b e e n  u n i f o r m -  
ly h igh .  L o g i s t i c s  m a n a g e r s  and  l o g i s t i c s  r e s e a r c h e r s  have  s h o w n  a 
g r o w i n g  i n t e r e s t  in a t t a c k i n g  p r o b l e m s  the  so lu t i ons  to w h i c h  wi l l  a id  in 
m a n a g i n g  ou r  v a s t  l o g i s t i c s  s y s t e m s  m o r e  e f f e c t i v e l y .  T h e r e  has  b e e n  
payoff  in l o g i s t i c s  r e s e a r c h  in s e v e r a l  v i t a l  a r e a s ,  s u c h  as  in p r o v i s i o n -  
ing and  in  i n v e n t o r y  m a n a g e m e n t ,  and  m a n y  s p e c i f i c  p r o b l e m  a r e a s  h a v e  

b e e n  i d e n t i f i e d .  

As we s e a r c h  fo r  s o l u t i o n s  to ou r  p r o b l e m s  of m i s s i l e  s u p p o r t  in 
a n u c l e a r  age ,  we wi l l  look m o r e  and m o r e  to a id  f r o m  t h o s e  with  
a n a l y t i c a l  s k i l l s  in d e v i s i n g  s y s t e m s  for  m a n a g e m e n t  of ou r  r e s o u r c e s .  
T h o s e  Of you  at  the  C o l l e g e  who wi l l  be in a p o s i t i o n  of m a n a g e m e n t  
r e s p o n s i b i l i t y  wi l l  r e q u i r e  an  u n d e r s t a n d i n g  of the  r e s e a r c h  r e s o u r c e s  
a v a i l a b l e  to you and  an a b i l i t y  to c o m m u n i c a t e  wi th  the  r e s e a r c h e r s .  
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I hope that  you wil l  f a m i l i a r i z e  y o u r s e l v e s  with the  l o g i s t i c s  r e s e a r c h  
p r o g r a m s  of the m i l i t a r y  d e p a r t m e n t s ,  with the  r e s e a r c h  m e t h o d s  e m -  
p loyed,  and with the l i t e r a t u r e  in the f ie ld .  The  i n q u i r i n g  and o b j e c -  
t ive  m i n d  which  the  C o l l e g e  s t r i v e s  to deve lop  is  wel l  su i t ed  fo r  th is  
t a sk .  

My a im  this  m o r n i n g  has  b e e n  to i m p r e s s  upon you the i m p o r t a n c e  
of r e s e a r c h  in the s o l u t i o n  of our  l o g i s t i c s  p r o b l e m s  and to g ive  you s o m e  
i n s ig h t  into the l o g i s t i c s  r e s e a r c h  s t a tu s  in the m i l i t a r y  d e p a r t m e n t s .  
I th ink that  this  is an e x t r e m e l y  f ru i t fu l  a r e a ,  which  m e r i t s  g r e a t e r  r e -  
s o u r c e s  than have  b e e n  m a d e  a v a i l a b l e  to it to da te .  I b e l i e v e ,  too,  that  
those  r e s e a r c h e r s  who a r e  engaged  in s t u d y i n g  our  p r o b l e m s  m i g h t  we l l  
p o n d e r  the l i m i t a t i o n s  which  I have  ou t l ined  this  m o r n i n g .  

If we a r e  to p ro f i t  f r o m  the a p p l i c a t i o n  of s c i e n t i f i c a l l y  d e v i s e d  tools  
and a n a l y t i c a l  d e v i c e s  to the s o l u t i o n  of our  p r o b l e m s ,  we m u s t  be  ab le  
to conv ince  those  in m a n a g e r i a l  p o s i t i o n s  that  we have  a c o n t r i b u t i o n  to 
m a k e .  I hope  that  those  of you who wi l l  f ind y o u r s e l v e s  in p o s i t i o n s  of 
s p o n s o r i n g  l o g i s t i c s  r e s e a r c h  wi l l  i n s i s t  on b e t t e r  c o m m u n i c a t i o n s  b e -  
tween  the m a n a g e r i a l  and the l o g i s t i c s  r e s e a r c h  s ta f f s  and that  you wi l l  
exp lo i t  e v e r y  oppor tun i ty  to f ind b e t t e r  m e a n s  fo r  the s o l u t i o n  of our  
p r o b l e m s  th rough  the a p p l i c a t i o n  of log ic ,  r a t h e r  than  in tu i t ion .  

Thank  you.  

C O L O N E L  LACKAS: Dr .  B r o d s k y  is now p r e p a r e d  to a n s w e r  your  
ques  t ions .  

QUESTION: D o c t o r ,  I am  a l i t t l e  c o n f u s e d  about  w h e r e  you a r e  and 
why.  In your  de f in i t ion ,  it s e e m s  to m e  that  t h e r e  wi l l  be d u p l i c a t i o n  b e -  
tween  what  y o u r  off ice  does  and what  m a n a g e m e n t  shou ld  be  do ing  in the 
C o m p t r o l l e r t s  of f ice .  Could  you not jus t  as we l l  be  in the C o m p t r o l l e r t s  
off ice  ? 

D R.  BRODSKY: No. The  C o m p t r o l l e r  is r e s p o n s i b l e  fo r  m a t t e r s  of 
f i s c a l  and f i n a n c i a l  m a n a g e m e n t .  I a m  ta lk ing  about  r e s e a r c h  that  p e r -  
ta ins  to m a t e r i e l  s y s t e m s ,  m a t e r i e l  m a n a g e m e n t ,  l o g i s t i c s  m a n a g e m e n t .  
The  C o m p t r o l l e r  c e r t a i n l y  has  a lot  of r e s e a r c h  with r e s p e c t  to f i n a n c i a l  
i n v e n t o r y  accoun t ing  and i t e m s  of that  s o r t .  He is not  c o n c e r n e d  wi th  
r e s e a r c h  on t r a n s p o r t a t i o n  s y s t e m s ,  on l o g i s t i c s  suppo r t  of w e a p o n s ,  on 
i n v e n t o r y  m a n a g e m e n t ,  on r e q u i r e m e n t s  c o m p u t a t i o n ,  and s i m i l a r  m a t -  
t e r s .  In the Off ice of the A s s i s t a n t  S e c r e t a r y  fo r  Supply and L o g i s t i c s  
we a r e  c o n c e r n e d  wi th  such  r e s e a r c h .  
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QUESTION: The  g e n e r a l  t e n o r  of y o u r  l a s t  two s e c t i o n s  l e a d s  m e  to 
a s k  th i s .  W h e n e v e r  I r e a d  any  of t h e s e  ORO o r  Rand  r e p o r t s ~  I d e v e l o p  
a r e s e n t m e n t  r e g a r d i n g  the fac t  that  the m i l i t a r y  p r o f e s s i o n  is not  g i v e n  
the o p p o r t u n i t y  to b e t t e r  i t s e l f  t h r o u g h  th is  s o r t  of w o r k ,  that  it is not 
g i v e n  the t i m e  and  the m o n e y  and the a c c e s s  to h i s t o r i c a l  s o u r c e s  and 
th ings  of that  s o r t ,  w h i c h  would  m a k e  the i n d i v i d u a l  m e m b e r s  of it m o r e  
c a p a b l e  o f f i c e r s .  Can  you e x p l a i n  in a l i t t l e  m o r e  d e t a i l  why the a n a l y t i -  
c a l  a b i l i t y  of the c i v i l i a n  o r g a n i z a t i o n s  ou twe ighs  this  o t h e r  a s p e c t ?  

DR. BRODSKY: I think that's a good question, having many rami- 
fications. Unfortunately, all of us who have engaged in research will 
agree that you can't do the job successfully on a part-time basis. If you 
do it sporadically, it takes you 10 times as long and you make many 
false starts. You must, therefore, be able to sponsor a going organiza- 
tion over a long period of time~ with sustained problems that you can 
feed to it. 

B e c a u s e  of the v a r i e t y  of s k i l l s  r e q u i r e d  and the v a r i e t y  of p r o b l e m s  
w h i c h  we confront~  f r e q u e n t l y  t h e s e  s k i l l s  h a v e  b e e n  d e v e l o p e d  ou t s i de  
by  p e o p l e  who a r e  c o n c e n t r a t i n g  t h e i r  e f fo r t s  s o l e l y  in s o m e  a r e a .  It is 
t r u e  that  we cou ld  d e v e l o p  those  s k i l l s  and  tha t  h e r e  and t h e r e  w i t h i n  our  
own o r g a n i z a t i o n s  they  e x i s t ,  bu t  we j u s t  c a n ' t  a f fo rd  to h a v e  t h o s e  s k i l l s  
on a s t a n d b y  b a s i s ,  and g e n e r a l l y  have  to c o n t r a c t  fo r  t h e m  as t h e r e  is 
a s p e c i f i c  r e q u i r e m e n t .  

The opposite end of the coin is that we should take every possible 
step to develop analytical skills as SOP, across the board, as you suggest. 
I think, for instance, that schools of this sort play a prominent role in 
doing that. The Air Force Institute of Technology and other schools are 
doing likewise. 

I th ink  that  as we ge t  to r e a l i z e  m o r e  and  m o r e  that  we can  no l o n g e r  
s o l v e  o u r  p r o b l e m s  by  i n tu i t i on  and p a s t  e x p e r i e n c e ,  bu t  tha t  we n e e d  an 
a n a l y t i c a l  and o b j e c t i v e  e v a l u a t i o n  of wha t  we do, top m a n a g e m e n t  w i l l  
be  w i l l i n g  to pay  fo r  m o r e  and  m o r e  i n h o u s e  r e s e a r c h .  B u t  un t i l  s u c h  
t i m e ,  we h a v e  to f ace  the r e a l i s t i c  f ac t s  tha t  we c a n ' t  h i r e  i nhouse  the 
s k i l l s  tha t  we n e e d  on a s t a n d b y  b a s i s .  

STUDENT: Let me ask you one other little thing. Is it really the 
skills that make the difference, or is it the fact that they are given the 
time and money to do it? Are the skills really that critical? 
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DR. BRODSKY: I th ink  i t ' s  a c o m b i n a t i o n .  I th ink  i t l s  a c o m b i n a -  
t ion  of the c r i t i c a l i t y  of s k i l l s  and the fac t  that ,  u n f o r t u n a t e l y ,  our  
p r o c e d u r e s  a r e  such  that  s o m e t i m e s  it is  a lo t  e a s i e r  to c o n t r a c t  fo r  it 
than to get  it done i n h o u s e .  

One o t h e r  po in t  that  I o v e r l o o k e d  is the c l a i m  of o b j e c t i v i t y .  If you 
a r e  A r m y ,  and ff you a r e  m a k i n g  a s tudy  on A r m y ,  e v e n  ff you a r e  ob-  
j e c t i v e ,  you a r e  s u s p e c t .  So m a n y  t i m e s  we f ind o u r s e l v e s  in  the  p o s i -  
t ion  w h e r e  s o m e b o d y  c o m i n g  in f r o m  the ou t s ide  s a y s  the s a m e  th ing  
that  h a s  b e e n  s a i d  fo r  y e a r s ,  and i t ts  bought .  T h i s  is  ju s t  p a r t  of the 
f ac t s  of l i fe .  What  is i t?  An e x p e r t  is a guy wi th  a b r i e f c a s e  f r o m  out 
of town.  Tha t  a p p l i e s  p r e t t y  we]] h e r e ,  too,  I th ink.  

QUESTION:  Dr .  B r o d s k y ,  what  t e c h n i c a l  sk i l l~  do you s e e k  out f o r  
r e s e a r c h  a p p l i c a t i o n  to l o g i s t i c  p r o b l e m s ?  Tha t  i s ,  what  s c i e n t i f i c  d i s -  
c i p l i n e s  do they  c o m e  f r o m ?  

DR.  BRODSKY: I th ink that  t h e r e  a r e  a c o m b i n a t i o n  of d i s c i p l i n e s  
wh ich  app ly  h e r e .  F o r  one thing,  I th ink  t r a i n i n g  in the s o c i a l  s c i e n c e s  
is  p r o b a b l y  the c l o s e s t  that  c o m e s  to p r o b l e m s  of l o g i s t i c s ,  b e c a u s e  we 
a r e  d e a l i n g  wi th  q u e s t i o n s  of a l l o c a t i o n s  of r e s o u r c e s ,  p r i m a r i l y ,  in 
both  a r e a s .  I th ink,  as  I s a i d  e a r l i e r ,  that  m a t h e m a t i c i a n s  h a v e  an  i m -  
p o r t a n t  r o l e  to p lay ,  once  a p r o b l e m  is f o r m u l a t e d  and c r i t e r i a  h a v e  b e e n  
es tab l i .qhed .  

I th ink  that  the a p p r o a c h  of p h y s i c a l  s c i e n t i s t s  in the o b j e c t i v i t y  and  
the s c i e n t i f i c  a p p r o a c h  w h i c h  they  b r i n g  to any p r o b l e m  m a k e s  a c o n t r i -  
bu t ion .  I th ink,  as  I s a i d  e a r l i e r ,  that  o p e r a t i o n s  r e s e a r c h  ha s  m a d e  a 
v a l u a b l e  c o n t r i b u t i o n  by  e m p h a s i z i n g  that  our  p r o b l e m s  a r e  so  c o m p l e x  
and i n t e r r e l a t e d  that  you m u s t  s y n t h e s i z e  y o u r  a p p r o a c h ,  that ,  ff you  
a p p r o a c h  the p r o b l e m  of m i s s i l e s  today ,  you c a n ' t  j u s t  h a v e  an  e c o n o m i s t ,  
and you can l t  j u s t  have  a p h y s i c i s t ,  o r  a c h e m i s t ,  o r  a m a t h e m a t i c i a n .  
T h e r e  a r e  p r o b l e m s  of the a l l o c a t i o n  of the m a t e r i a l  r e s o u r c e s ;  t h e r e  is 
the p r o b l e m  of the c a p a b i l i t y  of the weapon ;  t h e r e  is the p r o b l e m  of the 
c o m p r e s s i o n  of t i m e ;  and  so  on. 

So I th ink  that  you n e e d  an i n t e r r e l a t i o n s h i p  of sk~11.q. To  the ex t en t  
that  o p e r a t i o n s  r e s e a r c h  has  s t r e s s e d  that  a p p r o a c h ,  I th ink  it  has  m a d e  
a v e r y  v a l u a b l e  c o n t r i b u t i o n .  

QUESTION:  D r .  B r o d s k y ,  I have  h e a r d  f r o m  the o r g a n i z a t i o n  of 
S&L fo r  R e s e a r c h  that  y o u r  of f ice  w i l l  f unc t i on  to take a c l o s e  l ook  at a l l  
the d e p a r t m e n t a l  l o g i s t i c a l  r e s e a r c h  p r o g r a m s ,  that  you wi l l  r e v i e w  t h e m .  
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How does  the A s s i s t a n t  S e c r e t a r y  of D e f e n s e  fo r  R&E e n t e r  in to  t h i s ?  
O r  does  he  ? 

D R .  BRODSKY:  The  A s s i s t a n t  S e c r e t a r y  of D e f e n s e  fo r  R&E is  
c o n c e r n e d  wi th  r e s e a r c h  in  the a r e a  of h a r d w a r e .  He  has  a c o r o l l a r y  
r e s p o n s i b i l i t y  fo r  i n s u r i n g  tha t  the h a r d w a r e  wh ich  he  d e v e l o p s  does  not  
p r o v i d e  a n y  c o m p l e x  l o g i s t i c  p r o b l e m s .  I th ink  h i s  c h a r t e r  s a y s  he  is  
r e s p o n s i b l e  " f o r  i n s u r i n g  the s i m p l i c i t y  of l o g i s t i c s  s u p p o r t  and c o n s e r -  
v a t i o n  of c r i t i c a l  m a t e r i a l s . "  So, he m a k e s  h i s  c o n t r i b u t i o n  wi th  r e -  
s p e c t  to m a i n t a i n a b i l i t y .  

ASD (S&L) is  c h a r g e d  wi th  l o g i s t i c s  r e s p o n s i b i l i t i e s .  To  c a r r y  out 
h i s  r e s p o n s i b i l i t i e s ,  he  m u s t  m a i n t a i n  an  a w a r e n e s s  of a l l  r e s e a r c h  in  
l o g i s t i c s .  He is  i n t e r e s t e d  in p r o m o t i n g  r e s e a r c h  in  l o g i s t i c s  m a t t e r s ,  
in  d e v e l o p i n g  b e t t e r  c o o r d i n a t i o n ,  and in  f o s t e r i n g  the i n t e r c h a n g e  of 
i n f o r m a t i o n .  ASD (S&L) is  r e p r e s e n t a t i v e  of the c o n s u m e r  i n t e r e s t .  He 
knows  the p r o b l e m s ,  p a r t i c i p a t e s  in  s e e k i n g  s o l u t i o n s ,  and is  r e s p o n -  
s i b l e  for  p o l i c i e s  d e s i g n e d  to i m p l e m e n t  a p p r o v e d  r e c o m m e n d a t i o n s .  
ASD (R&E),  on the o t h e r  hand ,  i s  c o n c e r n e d  wi th  not  on ly  p r o m o t i n g  and 
c o o r d i n a t i n g  r e s e a r c h  on weapons  and m i l i t a r y  e q u i p m e n t ,  but  a l s o  wi th  
the  b r o a d  f i n a n c i n g  of r e s e a r c h  and the f o s t e r i n g  of b a s i c  r e s e a r c h .  ASD 
(S&L) and ASD (R&E),  t h e r e f o r e ,  h a v e  c o l l a b o r a t i v e  i n t e r e s t s .  

S T U D E N T :  J u s t  one o the r  t h i n g - - w i l l  the d e p a r t m e n t s  then have  to 
j u s t i f y  t h e i r  p r o g r a m s  to S&L and to R & E ?  

D R .  BRODSKY:  No. When  the d e p a r t m e n t s  j u s t i f y  t h e i r  r e s e a r c h  
p r o g r a m s  in the a r e a  of l o g i s t i c s  to R & E ,  R&E looks  to us  fo r  the t e c h -  
n i c a l  gu idance  and adv i ce  on those  p r o g r a m s ,  j u s t  a s  the C o m p t r o l l e r  
l ooks  to us  f o r  t e c h n i c a l  g u i d a n c e  and adv i ce  on m a t e r i a l  p r o g r a m s  when  
t h e y  c o m e  to h i m .  

I m i g h t  s a y  p a r e n t h e t i c a l l y ,  too, tha t ,  wh i l e  we a r e  t a l k ing  about  
r e s e a r c h ,  p l e a s e  keep  in m i n d  tha t  a s u b s t a n t i a l  p o r t i o n  of r e s e a r c h ,  
a t  l e a s t  as  l a r g e  a p o r t i o n  a s  i s  c o v e r e d  by  r e s e a r c h  and  d e v e l o p m e n t  
f unds ,  is c o v e r e d  b y  o p e r a t i o n s  and m a i n t e n a n c e  f u n d s .  T h i s  does  not  
e v e n  f a l l  in to  the R&E a r e a .  We a r e  c o n c e r n e d  wi th  i n t e g r a t i n g  bo th  of 
t h e s e  a r e a s .  

QUESTION:  D o c t o r ,  you h a v e  d i s t u r b e d  m e  c o n s i d e r a b l y  th i s  
m o r n i n g .  

DR.  BRODSKY:  ITm s o r r y .  
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STUDENT: I a s s u m e  that  when  you s a y  " o p e r a t i o n s  r e s e a r c h "  you  
a r e  t a l k i n g  about  the f o r m a l i z e d  o r g a n i z a t i o n s  w h i c h  c o n d u c t  o p e r a t i o n a l  
r e s e a r c h .  If so ,  I a m  not  qu i te  as d i s t u r b e d  as  I m i g h t  be .  I a m  th ink ing  
in p a r t i c u l a r  about  the s o l u t i o n s  tha t  the o p e r a t o r s  in the  f i e ld  c o m e  up 
wi th .  Qu i t e  of ten  t hey  c l a i m  a p a n a c e a  f o r  t h e i r  p a r t i c u l a r  s y s t e m ,  and  
t h e r e ' s  a v e r y  good r e a s o n  f o r  tha t .  T h a t t s  to get  the though t  s q u a r e d  
and  to ge t  i t  t h r o u g h  to t h e i r  i m m e d i a t e  s u p e r i o r s ,  w h e r e  qu i te  of ten  it 
w i l l  s top  if it is  a r a d i c a l  d e p a r t u r e  f r o m  wha t  has  t aken  p l a c e  in the p a s t .  
I sn t t  t h e r e  s o m e  m e t h o d  by  w h i c h  the o p e r a t i o n a l  s o l u t i o n  tha t  o c c u r s  in 
the f i e l d  c a n  get  b e t t e r  b a c k i n g  h i g h e r  up the l i n e ?  F o r  i n s t a n c e ,  I h a v e  
c o m e  up wi th  a m e t h o d  of t r a n s f e r r i n g  e q u i p m e n t ,  s u p p l i e s ,  and M a r i n e s  
f r o m  sh ips  off the b e a c h  a s h o r e  in about  a v e r y  s m a l l  f r a c t i o n  of the t i m e  
r e q u i r e d  by  u s i n g  the  s m a l l  boa t s  in the c o n v e n t i o n a l  m a n n e r .  I c an  do it 
in  a m a t t e r  of s ix  to e i g h t  h o u r s  v e r s u s  f ive  to s e v e n  d a y s .  I h a v e  c l a i m e d  
that  tha t  is  a p a n a c e a  to the p r o b l e m s  of r e s u p p l y  in an a m p h i b i o u s  o p e r a -  
t ion,  and  I h a v e  had  to end  up by  w r i t i n g  an a r t i c l e  on it and  g e t t i n g  it 
p u b l i s h e d  in a p u b l i c a t i o n ,  b e c a u s e  I c a n n o t  ge t  a c c e p t a n c e  of it in  the 
o p e r a t i n g  f l e e t .  

DR. BRODSKY: D o e s  the s c h o o l  h a v e  a s u g g e s t i o n  box?  S e r i o u s l y ,  
a s  I t r i e d  to s t r e s s ,  I th ink  tha t  we ought  to exp lo i t  a l l  of o u r  o p p o r t u n i -  
t i e s  i n h o u s e  as  w e l l  as  o u t s i d e .  I know that  t h e r e  a r e  a v e n u e s  f o r  s u b -  
m i t t i n g  r e c o m m e n d a t i o n s .  I p r e s u m e  f r o m  wha t  you  s a y  that  you  h a v e  
s u b m i t t e d  y o u r s j  and this  is a m a t t e r  of j u d g m e n t  now.  S o m e  th ink  tha t  
you  a r e  too a d v a n c e d  fo r  the t i m e ,  p r e s u m a b l y .  

T h e s e  a r e  the k inds  of th ings  that  you  c a n l t  l e g i s l a t e  on, you  know.  
T h e s e  a r e  j u d g m e n t  m a t t e r s .  I c e r t a i n l y  a g r e e  wi th  you  tha t  we s h o u l d  
look  to ~vhatever  r e s o u r c e s  we h a v e .  The  r e s o u r c e s  i n h o u s e  a r e  s o m e -  
t i m e s  m o r e  u s e f u l  than  those  e l s e w h e r e .  

W h e n  I s p o k e  of o p e r a t i o n s  r e s e a r c h  I was  s p e a k i n g  of the f o r m a l i z e d  
a r e a  w h i c h  i d e n t i f i e s  it  as  s u c h ,  as  o p p o s e d  to o p e r a t i o n a l  a n a l y s i s j  w h i c h  
I th ink  is the k ind  of th ing  you would  be t a l k ing  about .  H e r e  a g a i n  we  a r e  
b a c k  into  the a r e a  of a s e m a n t i c  c u r t a i n ,  a r e n l t  w e ?  

QUESTION:  In y o u r  a n s w e r  to the c o l o n e l ' s  quest ion+ I p r e s u m e - -  
and  this  is p o s s i b l y  an i n c o r r e c t  a s s u m p t i o n - - t h a t  S&L is p r i m a r i l y  
i n t e r e s t e d  in e f f e c t i v e n e s s ,  s h a l l  we s a y ,  and  tha t  the ComptroLLer  is 
i n t e r e s t e d  in the e c o n o m y .  I know you a r e  i n t e r e s t e d  in e c o n o m y  as  w e l l ,  
bu t  b a s i c a l l y  f r o m  the f i s c a l  poin t  of v i e w .  
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You a l s o  m e n t i o n e d  in y o u r  ta lk  the p r a c t i c a l  a s p e c t s  and u t i l i z a -  
t ion  of the r e s u l t s  of t h e s e  r e s e a r c h  p r o j e c t s .  I w o n d e r  if you could  
give us an e x a m p l e .  In f i s c a l  y e a r  1959 I th ink  we s p e n t  ove r  $5 m i l l i o n  
in  o p e r a t i o n s  r e s e a r c h  in l o g i s t i c s .  Can you g ive  us a p r a c t i c a l  ex -  
a m p l e  of how this  ha s  had  any p r a c t i c a l  use  w i th in  the s e r v i c e s  ? 

DR. BRODSKY: Y e s ,  I th ink  so .  Don ' t  take  the f i g u r e s  that  I g ive  
you as  a c c u r a t e ,  but  j u s t  to p r e s e n t  the concep t .  Rand  C o r p o r a t i o n  
m a d e  a s tudy  on i n i t i a l  p r o v i s i o n i n g  of a i r c r a f t ,  and the s tudy  c o n c l u d e d  
that ,  ff we d e f e r r e d  p r o c u r e m e n t  of s p a r e s  un t i l  we a c h i e v e d  s u f f i c i e n t  
c o n s u m p t i o n  da ta ,  by the t i m e  we c a m e  to p h a s i n g  our  p l a n e s  out of the 
s y s t e m  we would  have  l e s s  s u r p l u s e s  in the s y s t e m  and that  the m o n e y  
s a v e d ,  ff a p p l i e d  to the p u r c h a s e  of a d d i t i o n a l  p l a n e s ,  would  give  us 
a d d i t i o n a l  f igh t ing  p o w e r ,  with a r e d u c e d  i n v e n t o r y  and a m u c h  m o r e  u s e -  
fu l  i n v e n t o r y .  

T h i s  was  the h y p o t h e s i s  wi th  wh ich  they  s t a r t e d .  T h e y  c o s t e d  th is  
h y p o t h e s i s  out, and they  have  app l i ed  it to, I th ink,  the F - 1 0 6 - B .  The  
A i r  F o r c e  had  gone a h e a d  on the i n i t i a l  buy ,  and  it bough t  a n u m b e r  of 
s p a r e s  to s u p p o r t  the F - 1 0 6 .  T h e n  they  d e c i d e d  to t e s t  out th i s  p a r t i c u l a r  
c o n c e p t  of d e f e r r i n g  p r o c u r e m e n t  un t i l  t hey  got u s a g e  da ta ,  ge t t i ng  the 
s p a r e s  as r e q u i r e d  f r o m  the m a n u f a c t u r e r .  I can l t  go in to  the d e t a i l  of 
how it is b a c k e d  upj but  t h e r e  is a r a p i d  t r a n s p o r t a t i o n  s y s t e m  that  is 
c o s t e d  into th is  th ing.  To  m a k e  a long  s t o r y  s h o r t ,  as  of s e v e r a l  m o n t h s  
a g o - - a n d  I h a v e n ' t  b e e n  c l o s e  to it  in the l a s t  s e v e r a l  m o n t h s - - t h e  A i r  
F o r c e  has  b e e n  in  i ts  t h i rd  or  f ou r th  buy of that  p l ane ,  and they  found 
that  the  s p a r e s  which  they  had  i n i t i a l l y  bough t  b e f o r e  they  wen t  in to  th is  
s y s t e m  a r e  s t i l l  m o r e  than  a d e q u a t e  to take c a r e  of a l l  the p l a n e s  t hey  
a r e  buy ing .  

T h i s  to m y  m i n d  is a v e r y  e x c e l l e n t  e x a m p l e  of l o g i s t i c s  r e s e a r c h  
a p p l i e d  and  r e s u l t s  b e i n g  p r e t t y  v i s i b l e .  

STUDENT:  I was  w o n d e r i n g .  Would they  h a v e  m o r e  a i r c r a f t  on the 
g r o u n d ?  

DR. BRODSKY: T cant t  a n s w e r  wi thou t  go ing  in to  de t a i l .  I r e c o m -  
m e n d  th is  s t udy  to you.  It is a v a i l a b l e .  The  s t u d y  g e n e r a l l y  c o n c l u d e s  
tha t  you have  m o r e  funds  le f t  fo r  b u y i n g  p l a n e s  and  you h a v e  l e s s  s u r -  
p l u s e s  le f t  at the end .  I r e c o m m e n d  th is  as  a good s tudy  and a good ex -  
a m p l e  of w h e r e  l o g i s t i c s  r e s e a r c h  can  pay  off. 
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QUESTION: Dr .  B r o d s k y ,  I s o m e t i m e s  find the ideas  d e v e l o p e d  
f r o m  the p l a t f o r m  of va lue  fo r  m y  own f i e ld ,  which  is i n t e l l i g e n c e .  I 
hope  I am not t ak ing  you too f a r  a f ie ld ,  Dr .  B r o d s k y ,  in a s k i n g  w h e t h e r  
in your  op in ion  the t e c h n i q u e s  you d e s c r i b e d  of s i m u l a t i o n  and g a m i n g  
and d e c i s i o n - m a k i n g  would  be app l i cab l e  fo r ,  say ,  e c o n o m i c  i n t e l l i g e n c e .  
Could we get  s o m e  i n s igh t  on p r o b a b l e  d e c i s i o n s  of the R u s s i a n s .  A r e  
the i m p o n d e r a b l e s  so  g r e a t  in your  op in ion  that  the t e c h n i q u e s  a r e  p r o b -  
ab ly  not va luab l e  ? 

DR. BRODSKY: I c e r t a i n l y  th ink that  the t e c h n i q u e s  a r e  e x t r e m e l y  
use fu l ,  if you take t h e m  wi th  the cau t ion  I d e s c r i b e d  e a r l i e r .  T h e  t e c h -  
n iques  have  wide  a p p l i c a t i o n  in p r o v i d i n g  b e t t e r  u n d e r s t a n d i n g .  T h e y  
c l a r i f y  i n t e r r e l a t i o n s h i p s .  B u s i n e s s  has  found t h e m  use fu l ,  too.  The  
A m e r i c a n  M a n a g e m e n t  A s s o c i a t i o n  ha s  r e c e n t l y  p u b l i s h e d  a b o o k - - I  
th ink  I r e f e r e n c e d  it in y o u r  r e a d i n g s - - o n  s i m u l a t i o n  as  app l i ed  to b u s i -  
n e s s .  Th i s  does  not s o l v e  b u s i n e s s  p r o b l e m s ,  but  it g ive s  p e o p l e  in 
m a n a g e m e n t  a f e e l  fo r  the i n t e r r e l a t i o n s h i p s  of the p r o b l e m .  The  m a n  
who has  the t r a n s p o r t a t i o n  r e s p o n s i b i l i t y  b e g i n s  to r e a l i z e  how what  he  
does  wi th  t r a n s p o r t a t i o n  t i es  in wi th  what  o t h e r s  do on the p r o d u c t i o n  
l i ne ,  in qua l i ty  control~ in s a l e s ,  and  so  on. 

So I th ink t h e s e  t e c h n i q u e s  h a v e  a v e r y  use fu l  a p p l i c a t i o n  in m a n y  
a r e a s ,  wi th  the cau t ion ,  as I s a i d  e a r l i e r ,  tha t  they  wi l l  not  s o l v e  y o u r  
p r o b l e m s  but that  they  wi l l  give you a b e t t e r  u n d e r s t a n d i n g  of the c o m p l e x  
i n t e r r e l a t i o n s h i p s .  

STUDENT:  I got  the i m p r e s s i o n ,  s i r ,  tha t  you use  t h e s e  t e c h n i q u e s  
now to d e c i d e  what  your  own d e c i s i o n  shou ld  be  r e g a r d i n g  the s t o r a g e  of 
p a r t s ,  and so  on. Have  you e v e r  u sed  it to d e c i d e  what  s o m e  o t h e r  
p e r s o n l s  p r o b a b l e  p o s i t i o n  wi l l  be ? 

DR.  BRODSKY: You m e a n  in t e r m s  of what  the e n e m y  m i g h t  do?  
What  h i s  capab i l i t y  is ? 

STUDENT: Yes. 

DR. BRODSKY: Oh~ yes. 

QUESTION: Dr .  B r o d s k y ,  y o u r  e x a m p l e  of what  has  b e e n  p e r f o r m e d  
to date  and r e c e n t l y  in c o n n e c t i o n  wi th  the F - 1 0 6  I th ink  to s o m e  ex ten t  
po in t s  out s o m e t h i n g  wh ich  was  m e n t i o n e d  p r e v i o u s l y .  H e r e  is a p e r f e c t  
e x a m p l e  w h e r e  m a n y  of us who have  b e e n  a s s o c i a t e d  wi th  the a i r c r a f t  b u s -  
i n e s s  know A i r  F o r c e ,  in us ing  30 p e r c e n t  b a c k  p r o g r a m s  on s p a r e s  was  
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p r o b a b l y  o v e r p r o g r a m i n g .  We d i d n ' t  have  to go to Rand .  It has  b e e n  
e x a m i n e d  and  i n v e s t i g a t e d ,  and we knew wi th in  ou r  own c i r c l e s .  I hap-  
pen to be  wi th  OSD. A i r  F o r c e  m a n a g e r s  w e r e  a l s o  qu i te  s u s p i c i o u s  of 
the  fac t  t ha t  we w e r e  o v e r p r o g r a m i n g  s p a r e  p a r t s ,  o v e r b u y i n g  s p a r e  
p a r t s ,  and  tha t  the  p r o c e d u r e  cou ld  be c o r r e c t e d .  We t u r n  a r o u n d  and  
g ive  Rand  the  c o n t r a c t  and t h e y  c o m e  up with th i s  b r i l l i a n t  d e d u c t i o n .  
Why c a n ' t  we r e s o l v e  m o r e  of t h e s e  p r o b l e m s  i n t e r n a l l y  wi th in  the  m i l i -  
t a r y  d e p a r t m e n t s  ? Why is i t  tha t  m o r e  and  m o r e  we a r e  t u r n i n g  to 
e d u c a t i o n a l  f a c i l i t i e s  to c o m e  up wi th  th ings  tha t  we s h o u l d  know b e s t ?  
In o t h e r  w o r d s ,  we h a v e  the  e d u c a t o r s  t e l l i n g  the  m i l i t a r y  i n s t i t u t i o n s  
how to o p e r a t e ,  and  the  m i l i t a r y  i n s t i t u t i o n s  a r e  t r y i n g  to t e l l  the  edu-  
c a t o r s  how to e d u c a t e  ou r  s t u d e n t s .  I t ' s  the  p r a c t i c e  n o w a d a y s .  C r o s s -  
p o l l i n a t i o n  is  good,  I th ink .  I t ' s  h e a l t h y  and  w o r t h w h i l e .  

Y o u r  example+  to m y  w a y  of thinking+ is one wh ich  p r o v e s  that  we 
c o u l d  h a v e  r e s o l v e d  this  wi thou t  go ing  o u t s i d e  o u r  own a r e a .  I m i g h t  
po in t  out  tha t  one of the r e a s o n s  why  we a r e  f o r c e d  to do it is  the f a c t  tha t  
the m i l i t a r y  d e p a r t m e n t s  take  e x c e p t i o n  to any  c r i t i c i s m  o r  any  s u g g e s -  
t ion ,  and that  f o r c e s  us to c h o o s e  an  u n b i a s e d  o u t s i d e  a g e n c y  to do this  
k ind  of w o r k .  

D R .  BRODSKY:  I a g r e e  wi th  you that  i n t u i t i v e l y  we h a v e  known s o m e  
of the t h ings ,  wh ich  you s a y .  I hope  tha t  if you  t ake  a n y t h i n g  a w a y  f r o m  
the l e c t u r e  th is  m o r n i n g  it  w i l l  be  the f ac t  tha t  we h a v e  to d i s c a r d  m a n y  of 
o u r  i n tu i t i ve  c o n c l u s i o n s  and t r y  to j u s t i f y  o u r  c o n c l u s i o n s  on the b a s i s  of 
l o g i c  and c o n s i s t e n c y .  I th ink  that  the R a n d  C o r p o r a t i o n  h a s  done a 
w o n d e r f u l  job of p r o v i d i n g  us wi th  a l o g i c a l  a n a l y s i s  wh ich  took the who le  
i n t e r r e l a t i o n s h i p - - a n d  d e m o n s t r a t e d  in d o l l a r s  and c e n t s  the c o s t  of a 
s y s t e m +  the p i t f a l l s  and  the advan tages+  and the u l t i m a t e  o b j e c t i v e  of g e t -  
t ing  m o r e  p l a n e s  in the a i r  at  a r e d u c e d  c o s t .  To  the ex t en t  tha t  R a n d  
c a n  do tha t  fo r  wha t  is  r e l a t i v e l y  a p i t t a n c e  in t e r m s  of the r e t u r n s  we ge t ,  
I a m  h a p p y  to s e e  us expend  tha t  k ind  of m o n e y .  

COLONEL LACKAS: Nate+ as  you s a i d  at  the beginning+ this  is a 
n e w  a r e a  of i n v e s t i g a t i o n  fo r  the Col lege+ and I a m  c e r t a i n l y  g l ad  tha t  
we  h a v e  had  you to r a i s e  this  p r o b l e m  f o r  us ,  b e c a u s e  you h a v e  c o n t r i -  
b u t e d  s o m e  e x t r a o r d i n a r i l y  p r o f o u n d  o b s e r v a t i o n s +  f o r  which+ on b e h a l f  
of the Col lege+ I thank  you .  

D R .  BRODSKY:  T h a n k  you .  

(17 M a r  1959--4+ 225) O / m a s : e p n  
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