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SCIENTIFIC A P P R O A C H E S  TO DECISION MAKING 

28 S e p t e m b e r  1960 

COLONEL BURNSIDE: Gen e r a l  H o u s e m a n ,  G e n t l e m e n :  

The t i t l e  of th i s  l e c t u r e  is  Sc i en t i f i c  A p p r o a c h e s  to D e c i s i o n  Mak ing .  

Our  s p e a k e r  is  Dr .  C h a r l e s  H. K e p n e r ,  of K e p n e r ,  Tri~,~, and 

A s s o c i a t e s .  

N o r m a l l y ,  the  f u r t h e r  up the  l a d d e r  we go the  m o r e  r e l u c t a n t  and 

the  l e s s  l i ke ly  it is that  we wi l l  e x p o s e  our  s e c r e t  s e l v e s ,  our  m e n t a l  

p r o c e s s e s ,  to the  s c r u t i n y  of o u r s e l v e s  o r  o t h e r s .  Yet ,  to i m p r o v e  

our  a b i l i t y  in d e c i s i o n - m a k i n g ,  we m u s t  go t h r o u g h  the  p r o c e s s  of 

d i s s e c t i n g  and o p e n i n g  up th i s  p r o c e s s  of d e c i s i o n - m a k i n g  fo r  o b s e r v a -  

t ion  and  c o r r e c t i o n ,  e i t h e r  by o u r s e l v e s - - w h i c h  is  e x t r e m e l y  d i f f i c u l t - -  

o r  by o t h e r s ,  so  tha t  we can  c o m p a r e  ou r  p r o c e s s e s  wi th  s o m e  h i g h e r  

s t a n d a r d  of p e r f o r m a n c e .  

Dr .  K e p n e r  is  a d e c i s i o n - m a k i n g  s u r g e o n  who is  pa id  by s o m e  of 

the  l e a d i n g  d e c i s i o n - m a k e r s  of the  N a t i o n ' s  m o s t  c o m p e t i t i v e  b u s i n e s s e s  

who e x p o s e  their d e c i s i o n - m a k i n g  p r o c e s s e s  to his c r i t i c a l  view. 

Dr.  K e p n e r ' s  s u r g e r y  is  h a r m l e s s  but c o n s t r u c t i v e .  His  p a t i e n t s  u s u a l l y  

c o n s i s t  of t en  e x e c u t i v e s ,  c o m p o s e d  of two t e a m s ,  who s i t  fo r  f ive  d a y s - -  

e a c h  day fo r  f ive  d a y s - - o r  a week ,  p l a y i n g  the  r o l e s  of p r o d u c t i o n  

m a n a g e r ,  d i s t r i b u t i o n  m a n a g e r ,  and so  fo r th .  

Dr .  K e p n e r  l i s t e n s  in on the phone  c o n v e r s a t i o n s  and the  c o n f e r e n c e s  



that they have as these people, who are executives of a hypothetical 

company--The Apex Company--make the company's decisions and 

solve the company's problems. Then, as a critique, which is the 

high point in any training program, he asks some embarrassing ques- 

tions: "Did you consider this, and did you consider that? What did you 

do? And what did you do?" 

You can readily see that Dr. Kepner's patients not only expose to 

him the way they make decisions but, far more important, they get 

immediate personal feedback, which is a vital factor in the learning 

process. Each team can see what its members did as compared with 

the opposite numbers on the other team. 

As a former Apex executive, my respect and my. admiration for 

Dr. Kepner are of the highest order. 1 believe that he and his associates 

are performing a much-needed service to the Nation's top executives, 

some of whom are the generals of the cold war. 

I am pleased to be able to present him to this audience composed 

of real-life executives for his first lecture at the Industrial College. 

Dr. Kepner. 

DR. KEPleR: General Houseman, Gentlemen: 

1 want to thank Colonel Burnside for his very nice words here. If I 

am a surgeon, I am one who so far has not lost any patients. I think 

that I have given some of them a pretty rough time. Colonel Burnside, 
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whi l e  he was  t a k i n g  p a r t  in the  p r o g r a m ,  I th ink ,  was  h a v i n g  a r a t h e r  

i n t e r e s t i n g  t i m e  of i t .  I t h ink  it m i g h t  be i n t e r e s t i n g  s o m e t i m e  to a s k  

h im what  it looks  l ike  to r e a l l y  look at y o u r  own o p e r a t i o n  o v e r  y o u r  

own s h o u l d e r  w h e r e  you a r e  t r y i n g  to s o l v e  p r o b l e m s  in an o r g a n i z a -  

t ion  u n d e r  a lot  of p r e s s u r e .  

The  top ic  tha t  I have  t o d a y  is  S c i e n t i f i c  A p p r o a c h e s  to D e c i s i o n  

Making .  The  d e s c r i p t i o n  in the  m a t e r i a l  w h i c h  you have  r e c e i v e d  I 

would l i ke  to quote :  

"A s u r v e y  of c u r r e n t  t h e o r i e s  and a p p r o a c h e s  in the  s c i e n t i f i c  s t udy  

of d e c i s i o n  m a k i n g ,  in p a r t i c u l a r  the  m a t h e m a t i c a l  t h e o r y  of ga ins ,  

a n a l y s i s  of s y s t e m s ,  p r o c e s s e s  of d e c i s i o n  m a k i n g  in p o l i t i c s  and i n t e r -  

n a t i o n a l  r e l a t i o n s ,  t h e o r i e s  of m i l i t a r y  d e c i s i o n  mak ing , ,  and the  s tudy  

of p o l i t i c a l  and e c o n o m i c  cho i ce ;  a b r i e f  c o n s i d e r a t i o n  of the  p s y c h o l o g y  

of the  ac t  of d e c i s i o n  m a k i n g ;  and an  a n a l y s i s  of the  p r o g r e s s  m a d e  in 

v a r i o u s  f i e l d s  in d e v e l o p i n g  m o d e l s  and too l s  tha t  wi l l  he lp  e x e c u t i v e s  

and c o m m a n d e r s  in m a k i n g  r a t i o n a l  c h o i c e s  a m o n g  the  a l t e r n a t i v e  c o u r s e s  

of action. " 

Well, I am going to take a pretty extreme ix)sition here. I think 

some people are going to disagree with it. I am going to take the position 

that the scientific approach to decision-making does not lie through 

models, gain thaories, systems analysis, and the Like. I am going to 

contend that we have gotten so bound up in gimmicks, phraseology, 

gobbledygook, if you wish, that we've got to the point where we can't 
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see the forest for all the trees.  The trees are extremely fascinating 

ones. Mathematical models and formulae and studies of large-scale 

systems are extremely interesting. They are precise, they are neatj 

and they are clean. But I very firmly believe that this is not what we 

should be studying. I firmly believe that this is not where the impor- 

tant things are going to come, in terms of our knowledge in decision- 

making. 

I think that we have to search for a break-through in decision-making. 

I think the break-through is going to come from other areas than from 

the area of development of sophisticated gain theories and so forth, 

I think what we are trying to find is a big advance, not a one-inch 

advance. 

What I am going to do is to present a douple cases here to try to 

illustrate my point. These are cases which I have documented very 

carefully, involved during the time the case actually developed, in two 

of the instances, and having access to just about all of the information 

involved in the third. These are a little bit hair-raising, a couple of 

t h e m ,  b u t  I t h i n k  t h e y  i l l u s t r a t e  a p o i n t  a s  t o  w h e r e  t h e  i m p o r t a n t  t h i n g s  

a b o u t  d e c i s i o n - m a k i n g  l i e .  

T h e  f i r s t  one  h a s  t o  d o  w i t h  a l a r g e  a i r f r a m e  a n d  e l e c t r o n i c s  c o m p a n y  

o n  t h e  W e s t  C o a s t .  T h i s  i s  a c o m p a n y  of  r o u g h l y  40,  000  p e o p l e .  I t ' s  

a n  o u t s t a n d i n g  c o m p a n y .  I t  h a s  a t r e m e n d o u s  r e p u t a t i o n  a n d  a w e l l  e a r n e d  

o n e .  T h i s  c o m p a n y  h a d  g r o w n  v e r y  r a p i d l y .  T h e  b e l i e f  w a s  t h a t  t h e y  n e e d e d  
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a new research center. They had been scattered in temporary buildings 

for a number of years. They wanted to pull themselves together in a 

single, good research center. This should be large enough to accommo- 

date 1500 p e o p l e  and  t h e i r  s t a f f  p e o p l e  and  t h e i r  e q u i p m e n t .  

T h e  V i c e  P r e s i d e n t  of E n g i n e e r i n g ,  a b r i l l i a n t  m a n ,  a m a n  who  

w a s  l a r g e l y  r e s p o n s i b l e  f o r  t h e  g r o w t h  of t h i s  c o m p a n y ,  an  e x t r e m e l y  

c a p a b l e  m a n ,  t o o k  t he  r e s p o n s i b i l i t y  to  l ook  a r o u n d  t he  W e s t  C o a s t  to  

s e e  w h a t  he c o u l d  f ind .  A f t e r  s o m e  t i m e  he  found  a p l a n t  t h a t  had  b e e n  

b u i l t  by  a n o t h e r  f i r m .  T h a t  f i r m ' s  p l a n s  had  c h a n g e d  and  t h e y  had  n e v e r  

m o v e d  i n t o  t he  p l a n t .  T h i s  w a s  an  o r g a n i z a t i o n  w i t h  a v e r y  good  o p e r a t i o n s  

r e s e a r c h  g r o u p ,  and  t h e y  w e r e  a b l e ,  t h o u g h  a n u m b e r  of  d i f f e r e n t  k i n d s  of 

s t u d i e s  and  a n a l y s e s ,  to  t i e  t h i s  p l a n t  up .  T h i s  w a s  a b e a u t i f u l ,  m o d e r n -  

i s t i c  p l a n t ,  h i g h  on a h i l l ,  o v e r l o o k i n g  t he  o c e a n .  It l o o k e d  a s  t h o u g h  

i t  o u g h t  t o  be  a h o t e l .  

T h e y  got  i t  on a l o n g - t e r m - r a t e  l e a s e .  T h e  v i c e  p r e s i d e n t  r e p o r t e d  

b a c k  t o  h i s  e x e c u t i v e  c o m m i t t e e .  T h e s e  w e r e  h i s  e x a c t  w o r d s :  " I  h a v e  

p u l l e d  off  a r e a l  c o u p  h e r e .  " T h e y  e s t i m a t e d  a t  t h a t  t i m e  t h a t  t he  n e c e s s a r y  

m o d i f i c a t i o n s  w o u l d  c o s t  a b o u t  $500,  000 and  t h a t  t h e y  w o u l d  be  in  it  in  

t h r e e  m o n t h s .  A c t u a l l y  t h e y  m o v e d  in a l i t t l e  b i t  m o r e  t h a n  one  y e a r  

l a t e r .  T h e  b e s t  e s t i m a t e  a n y o n e  c o u l d  ge t  a s  t o  t h e  c o s t  a t  t h e  t i m e  of 

m o v i n g  in  w a s  $5, 500, 000.  T h i s  w a s  s o m e w h a t  o v e r e s t i m a t e d .  

T h e y  r a n  i n to  a n u m b e r  of l i t t l e  t h i n g s  a l o n g  t h e  way  t h a t  had  no t  

b e e n  t a k e n  in to  c o n s i d e r a t i o n  in t he  b a s i c  d e c i s i o n .  H e r e  a r e  s o m e  
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i t e m s ;  O n e - - t h i s  was  out in the  coun t ry ,  15 to 20 m i l e s .  The  s e w a g e  

s y s t e m  was  a s e p t i c  tank,  a d e q u a t e  fo r  t he  p e o p l e  i n v o l v e d .  T h e y  

b e g a n  to th ink,  " W e ' v e  got a r e s e a r c h  p lan t .  Th i s  i n v o l v e s  c a u s t i c  

w a s t e .  You c a n ' t  put  c a u s t i c  w a s t e  in a s e p t i c  tank .  " So t h e y  had to  

bu i ld  a c o m p l e t e  d u p l i c a t e  s e w a g e  s y s t e m .  A n o t h e r  i t e m - - t h e y  w e r e  

go ing  to  have  1500 peop l e  out in the  c o u n t r y .  T h e s e  peopba w e r e  go ing  

to c o m m u t e  by c a r  15 to 45 m i l e s .  T h e r e  w e r e  no p a r k i n g  s p a c e s .  So 

t h e y  got b u l l d o z e r s  and t h e y  l e v e l e d  off s o m e  h i l l s  and they  bu i l t  p a r k i n g  

s p a c e s .  When they  got t h rough ,  the  p a r k i n g  s p a c e s  w e r e  m o r e  e x p e n s i v e  

than  the  b e s t  c a r  tha t  could  be  p l a c e d  in t h e m .  

T h e y  n e e d e d  a s o u r c e  of p u r e  w a t e r  f o r  l a b o r a t o r y  p u r p o s e s .  So 

t h e y  bu i l t  a o n e - m i l l i o n - g a l l o n  t ank .  T h e n  they  b e g a n  to i n v e s t i g a t e  

and t h e y  found tha t  t he  m a t e r i a l s  t h e y  had u s e d  in b u i l d i n g  the  t ank  w e r e  

c o n t a m i n a t e s  t h e m s e l v e s ,  and they  had to r e b u i l d  it .  They  had to s e t  in 

an  e l a b o r a t e  w a t e r - p u r i f i c a t i o n  s y s t e m .  

T h e i r  p o w e r  l e a d - i n s  and supp ly  w e r e  i n a d e q u a t e .  T h e y  f i na l l y  

b l ew  up a t r a n s f o r m e r  s u b s t a t i o n ,  s e t  f i r e  to  a h i l l s i d e ,  b u r n e d  a lot 

of p e r s o n a l  p r o p e r t y ,  and they  a r e  s t i l l  w o r k i n g  wi th  a d a m a g e  su i t  

t ha t  c a m e  out  of tha t .  
I t ' s  

The  b u i l d i n g  has  h u n d r e d s  of huge  panes  of g l a s s  ~ /about  90 p e r c e n t  

g l a s s .  H e r e  in a l a b o r a t o r y  they  have  p r e s s u r e s ,  t e m p e r a t u r e  c h a n g e s ,  

v i b r a t i o n ,  and one day  t h e y  lo s t  s e v e n  panes  of g l a s s .  T h e y  c a m e  out 

l ike  a u t u m n  l e a v e s .  So t h e y  had to go a r o u n d  and b r a c e  e a c h  window 
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separately, and they had to do this in such a way that it wouldn't inter- 

fere w i t h  t h e  r e s t r i c t i o n s  in  t h e  l e a s e .  

F o r  a l m o s t  a y e a r ,  e v e r y  d a y  s o m e t h i n g  o r  o t h e r  l i k e  t h i s  c a m e  u p .  

W e l l ,  in  r e c o n s t r u c t i n g ,  w h a t  h a p p e n e d  ? H o w  d id  t h e y  e v e r  g e t  i n t o  

s u c h  a d e c i s i o n ?  We c a n  f i n d  t h a t  a g r e a t  m a n y  of  t h e s e  t h i n g s  t h a t  l a t e r  

b e c a m e  p r o b l e m s  f o r  t h e m  c a m e  u p  f o r  c o n s i d e r a t i o n .  T h e s e  w e r e  t h i n g s  

t h a t  t h e y  t a l k e d  a b o u t .  B u t  t h e y  n e v e r  e n t e r e d  i n t o  t h e  f i n a l  d e c i s i o n .  

T h e  f i n a l  d e c i s i o n  s e e m e d  t o  b e  b a s e d  u p o n  e s s e n t i a l l y  f o u r  f a c t o r s :  
b e  

H o w  m u c h  d id  t h e  l e a s e  c a l l  f o r  i n  t e r m s  of  c o s t ?  W h a t  wmId/the c o s t  

o f  m o v i n g  i n ?  T h e  s i z e  o f  t h e  p l a n t  f a c i l i t i e s - - i t  w o u l d  h a n d l e  1 5 0 0  

p e o p l e .  L o c a t i o n  a n d  v i e w - - t h e  e s t h e t i c  s i d e  o f  i t  w a s  p r e t t y  i m p o r t a n t .  

A n d  t h e  d a t e  o f  a v a i l a b i l i t y .  A t h o u s a n d  o t h e r  c o n s i d e r a t i o n s  h a d  p e r -  

h a p s  b e e n  t a l k e d  a b o u t  a n d  h a d  b e e n  w o r k e d  o v e r  b y  c o m p e t e n t  p e o p l e  

o n  t h e  s t a f f ,  b u t  h a d  n o t  e n t e r e d  i n t o  t h e  f i n a l  d e c i s i o n .  

Y o u  c a n  p o i n t  o u t  s o m e  e r r o r  h e r e .  In  t h e  f i r s t  p l a c e ,  t h e r e  w a s  

n e v e r  a c l e a r  s t a t e m e n t  o f  w h a t  t h e  p u r p o s e  w a s ,  w h a t  t h e y  w e r e  t r y i n g  

t o  g e t  d o n e .  N o  s e t  o f  r e q u i r e m e n t s  w a s  e v e r  p u t  u p .  T h e s e  a r e  t h e  

t h i n g s  w e  h a v e  t o  h a v e  in  a n  a d e q u a t e  r e s e a r c h  p l a n t  a n d  t h e s e  a r e  t h e  

t h i n g s  w e  w o u l d  l i k e  t o  h a v e - - t h i s  w a s  n e v e r  s t a t e d .  T h e r e  w a s  n o  

s y s t e m a t i c  w a y  of  e v a l u a t i n g  a n d  w e i g h i n g  t h e  d a t a  t h a t  w e r e  r e l e v a n t  

t o  t h e  d e c i s i o n  t h a t  h a d  t o  b e  m a d e .  T h e r e  w a s  n o  e v i d e n c e  of  c a r e f u l  

c o m p a r i s o n  b e t w e e n  a l t e r n a t i v e s .  T h e  d a t a  w e r e  v e r y  i n c o m p l e t e l y  

u s e d .  A n d  t h e r e  w a s  a d i s r e g a r d  in  p a r t i c u l a r  f o r  s o m e  o f  t h e  c o n s e q u e n c e s  
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of  m o v i n g  t o  t h i s  k i n d  o f  a c e n t e r  l o c a t e d  in  t h i s  k i n d  o f  a l o c a l e  o r  

s e t t i n g .  

T h i s  i s  o n e  g o o d  e x a m p l e  o f  p o o r  d e c i s i o n - m a k i n g ,  a v e r y  c u r r e n t  

o n e ,  t a k e n  f r o m  i n d u s t r y .  I a m  g o i n g  to  c o m e  b a c k  t o  i t  i n  a m i n u t e .  

H e r e ' s  a n o t h e r  c a s e  o f  d e c i s i o n - m a k i n g  t h a t  c o m e s  a l i t t l e  b i t  

c l o s e r  t o  h o m e .  T h i s  i s  a n  a i r  d e f e n s e  c o m m a n d  c a s e  . T h i s  w a s  w h i l e  

I w a s  w i t h  R a n d  d o i n g  r e s e a r c h  w i t h i n  A D C  in  a d i v i s i o n  w h i c h  w i l l  b e  

u n i d e n t i f i e d .  We w e r e  u s i n g  a s i m u l a t e d  a i r  p i c t u r e .  T h i s  i s  e l e c t r o n -  

i c a l l y  p r o j e c t e d  i n t o  t h e  r a d a r  e q u i p m e n t  o f  a s i n g l e  s t a t i o n .  W e  w e r e  

o b s e r v i n g  a n d  t a k i n g  m e a s u r e m e n t s ,  t r y i n g  to  f i n d  o u t  w h a t  g o e s  o n  

w i t h i n  t h i s  p a r t i c u l a r  k i n d  o f  s y s t e m .  We w e r e  t r y i n g  t o  d e t e r m i n e  w h a t  

w a s  t h e  l e v e l  o f  p e r f o r m a n c e  o f  p e o p l e  i n v o l v e d .  

T h e s e  w e r e  v e t e r a n  c r e w s .  A l l  t h e  o f f i c e r s  h a d  h a d  s e v e r a l  y e a r s  

o f  e x p e r i e n c e  in  A D C .  T h e  o f f i c e r s  i n v o l v e d  w e r e  f i r s t  l i e u t e n a n t s  a n d  

c a p t a i n s .  T h e y  w e r e  s i m u l a t i n g  t h e  u s e  o f  F - 1 0 2 ' s .  

O n e  o f  t h e  s i m u l a t e d  a t t a c k  p r o b l e m s  t h a t  w e  u s e d  h a d  c o n d i t i o n s  

o f  a n  a l e r t  b e i n g  c a l l e d ,  a l l  c i v i l i a n  a i r c r a f t  t o  l a n d  a n d  t h e  a r e a  t o  

b e  c l e a r e d ,  a n  a t t a c k  b e i n g  i m m i n e n t .  In  t h e  e l e c t r o n i c  a i r  p i c t u r e  

a g a i n s t  w h i c h  t h e y  w o r k e d ,  h e r e  w a s  o n e  a i r c r a f t  b o u n c i n g  a l o n g  

a t  7, 000 f e e t ,  150 k n o t s ,  i n l a n d  f r o m  t h e  o c e a n ,  g o i n g  u p  p a r a l l e l  t o  

t h e  c o a s t .  O b v i o u s l y  t h i s  w a s  s o m e  c i v i l i a n  p i l o t  w h o  d i d n ' t  g e t  t h e  

w o r d .  H e  w a s  n e a r  a c r i t i c a l  a r e a  b u t  n o t  o v e r  i t .  
/ 

In  e v e r y  c a s e  in  w h i c h  we  r a n  t h i s  p r o b l e m  t h r e e  F - 1 0 ~ L s  w e r e  
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s c r a m b l e d  to i n t e r c e p t  th i s  p r i v a t e  a i r c r a f t  w h i c h  w a s  l a t e r  i d e n t i f i e d  

as  a C e s n a .  Wi th in  m i n u t e s  a f t e r  s c r a m b l i n g  to  go on out  and look  a t  

t h i s  box k i te  f l o a t i n g  a long ,  o t h e r  t r a c k s  would  a p p e a r .  T h e s e  w e r e  

high,  a r o u n d  40, 000 fee t ,  h e a d e d  d i r e c t l y  in l and ,  u n i d e n t i f i e d ,  550 

k n o t s .  In a l l  c a s e s  the  i n t e r c e p t  on the  C e s n a  w a s  n e v e r  b r o k e n  off. 

The  h igh  t r a c k s  w e r e  n e v e r  s c r a m b l e d  on. Nobody  e v e r  wen t  a f t e r  

t h e m .  T h e y  wen t  s t r a i g h t  on o v e r h e a d ,  and  in the  s i m u l a t e d  s i t u a t i o n  

t h e y  wen t  on to the  t a r g e t .  

T h i s  d r o v e  peop l e  s o r t  of m a d ,  p a r t i c u l a r l y  t h o s e  who w e r e  i n v o l v e d  

in the  s i m u l a t i o n .  The  p e o p l e  who took  the  p o s i t i o n  of p i lo t  s i m u l a t o r s ,  

in o t h e r  w o r d s ,  the  m e n  a c t i n g  a s  p i l o t s ,  the  c o n t r o l  o f f i c e r  cou ld  t a l k  

to.  He b e c a m e  v e r y  f r u s t r a t e d ,  b e c a u s e  he cou ld  s e e  t ha t  t h i s  w a s  not  

a v e r y  good d e c i s i o n  f o r  a c o n t r o l  o f f i c e r  to m a k e ,  

F i n a l l y  th i s  d i a l o g u e  was  r e c o r d e d  on one of the  l a s t  r u n s ,  b e f o r e  

we had to s top  u s i n g  th i s  p r o b l e m .  The  p i lo t  r e p o r t e d :  " I  m a d e  v i s u a l  

i d e n t i f i c a t i o n - - C e s n a  A n g e l  7, s p e e d  150 kno t s .  " The  c o n t r o l  o f f i c e r  

c a l l e d  b a c k :  " D o e s  he look  f r i e n d l y ? "  The  p i lo t  s a i d :  "He d o e s n ' t  

look f r i e n d l y  to  m e .  " The  c o n t r o l  s a i d :  "What  do you  m e a n ,  he  d o e s n ' t  

look  f r i e n d l y ? "  The  p i l o t  s a i d ,  " H e ' s  a b ig ,  m e a n - l o o k i n g  I t a l i a n  k ind 

of guy.  " C o n t r o l  c a l l e d  b a c k  then ,  "How do you know h e ' s  an  I t a l i a n  

k ind  of g u y ? "  The  p i lo t  s a i d :  " H e ' s  b e e n  e a t i n g  p i z z a  p i e s  and  t h r o w i n g  

the  t in  p l a t e s  out  of the  c o c k p i t  w i n d o w .  " 

Th i s  is wha t  f r u s t r a t i o n  d o e s  to  a guy  who c a n  s e e  t ha t  t h i s  i s  not  a 
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a v e r y  good d e c i s i o n  t ha t  is  b e i n g  m a d e ,  and ye t  he  c a n ' t  do a n y t h i n g  

abou t  it .  The  po in t  h e r e  is  t ha t  a l l  the  t i m e  on the  r a d a r  t h e r e  w e r e  

a i r c r a f t  go ing  h igh  and  f a s t  and w e r e  o b v i o u s l y  h igh  p r i o r i t y .  Th i s  w a s  

a v e r y  r e a l i s t i c  s i t u a t i o n .  T h e s e  m e n  w e r e  w o r k i n g  j u s t  a s  h a r d  at  it 

as  t h e y  p o s s i b l y  cou ld .  

T h e y  had  no c o n c e p t i o n  of the  t o t a l  s i t u a t i o n .  T h e y  had no a b i l i t y  

to a n a l y z e  p r i o r i t i e s  and r e g u l a t e  t h e i r  own a c t i o n .  S o m e t h i n g  m o v e d - -  

i n t e r c e p t  it,  r e g a r d l e s s  of wha t  it  i s .  T h e y  b e c a m e  too i m m e r s e d  in 

d e t a i l s  to  th ink ,  to r e a l l y  a sk ,  "Wha t  a m  I s u p p o s e d  to  be  d o i n g ?  How 

c a n  I go abou t  i t  f a s t  7 How c a n  I u s e  the  r e s o u r c e s  a v a i l a b l e  to m e  ? "  

In c o n t r a s t  I wan t  to d e s c r i b e  a n o t h e r  c a s e .  Th i s  one  is  a l i t t l e  

bi t  d i f f e r e n t ,  in t ha t  t h i s ,  I th ink ,  

m a k i n g .  I t h ink  th i s  ho lds  a c l u e .  

C o m p a n y ,  l o c a t e d  in L o s  A n g e l e s ,  

i s  an  o u t s t a n d i n g  e x a m p l e  of d e c i s i o n -  

Th i s  has  to do wi th  t he  C a r n a t i o n  

a m a j o r  s u p p l i e r  of d a i r y  and  food 

p r o d u c t s .  One of t h e i r  p r o d u c t s  is bu lk  b u t t e r  fat .  The  m a n  i n v o l v e d  

h e r e  is  a d i r e c t o r  of  r e s e a r c h ,  an  e x t r e m e l y  s h a r p  i n d i v i d u a l .  But in 

t e r m s  of wha t  you m i g h t  m e a s u r e  in i n t e l l i g e n c e  and  b a c k g r o u n d  t r a i n i n g ,  

he is  no b e t t e r  q u a l i f i e d  t h a n  s o m e  of the  o t h e r  peop l e  we have  t a l k e d  

abou t  h e r e .  

He got a t e l e p h o n e  c a l l  f r o m  a c u s t o m e r  j u s t  abou t  two m i n u t e s  a f t e r  

he got in h i s  o f f i ce  one  m o r n i n g .  I was  in the  b u i l d i n g  a t  the  t i m e  it 

h a p p e n e d .  I got in on the  a c t  to  s e e  wha t  was  g o i n g  on w i t h i n  abou t  

30 m i n u t e s .  So I w a t c h e d  th i s  a l l  t he  w a y  t h r o u g h .  The  c u s t o m e r  w a s  
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a l a r g e  u s e r  of t h e i r  p r o d u c t .  The  c u s t o m e r  was  m o s t  unhappy .  The  

b a c t e r i a  count  in  b u t t e r  fat  tha t  t h e y  had go t t en  r e c e n t l y  had gone sky  

high,  the  f l a v o r  was  off, and t h e i r  p r o d u c t  as  a r e s u l t  was  u n s a t i s f a c t o r y .  

T h e r e  was  m e n t i o n  of s u c h  a t h i n g  as a su i t  fo r  d a m a g e s ,  the  s t a t e m e n t  

tha t  t h e y  could  get  t h e i r  b u t t e r  fat  s o m e w h e r e  e l s e ,  and th i s  was  a r e a l l y  

hot  one,  wi th  v e r y  l i t t l e  to go on. 

Th i s  g e n t l e m a n  a s s e m b l e d  the  f ac t s  as  w e l l  as  he could  r i g h t  on the  

spo t  in t a l k i n g  to the  c u s t o m e r .  He t h e n  c a l l e d  h is  s u p p l i e r ,  the  p lan t  

tha t  t h e y  had w h i c h  s u p p l i e d  th i s  p a r t i c u l a r  c u s t o m e r ,  and  he got a 

m e a g e r  a m o u n t  of i n f o r m a t i o n .  

c u s t o m e r  was  l o c a t e d  in Ohio.  

The  p l an t  tha t  had s u p p l i e d  th i s  p a r t i c u l a r  

The  c u s t o m e r  was  about  75 m i l e s  away.  

They  r e c e i v e d  b u t t e r  fat  in c a r l o a d  lots  u n d e r  r e f r i g e r a t i o n .  T h e s e  w e r e  

s h i p p e d  in 38-pound  p l a s t i c  b a g s .  T h e y  w e r e  t a k e n  out of a s e p a r a t o r  

a c c o r d i n g  to s t a n d a r d  o p e r a t i n g  p r o c e d u r e  a t  b e t w e e n  75 and 85 d e g r e e s  

F a h r e n h e i t .  T h e y  w e r e  s t a c k e d  on a pa l l e t ,  qu ick  f r o z e n ,  and d r o p p e d  

to m i n u s  20 d e g r e e s ,  and w e r e  he ld  at th i s  t e m p e r a t u r e ,  wh ich  was  away  

b e l o w  the  l e v e l  of b a c t e r i a  m u l t i p l i c a t i o n ,  and w e r e  he ld  at t h i s  t e m p e r -  

a t u r e  t h r o u g h  the  t i m e  they  w e r e  s h i p p e d .  D u r i n g  s h i p m e n t  the  t e m p e r -  

a t u r e  m i g h t  r i s e  by 5 d e g r e e s .  

So tha t  what  y o u ' v e  got h e r e  is  a s i t u a t i o n  of m a t e r i a l  b e i n g  t aken ,  

s e p a r a t e d ,  bagged ,  s t a c k e d ,  f r o z e n ,  and he ld  at  a v e r y  sa fe  t e m p e r a t u r e  

d u r i n g  the  t i m e  it was  b e i n g  h a n d l e d .  

Th i s  m a n  d idn ' t  get  shook .  He sa t  and l i s t e d  60 q u e s t i o n s .  His  
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only  t o o l s  w e r e  a qu ie t  o f f i ce ,  a pad of p a p e r ,  and a p e n c i l .  T h e s e  

q u e s t i o n s  w e r e  of the  what ,  w h e r e ,  and  u n d e r - w h a t - c o n d i t i o n s  v a r i e t y - -  

p r o b i n g  q u e s t i o n s ,  to  s c a r e  out  i n f o r m a t i o n .  T h e y  w e r e  to be  a s k e d  

of the  c u s t o m e r  and  of h is  own p lan t ,  p r i m a r i l y  abou t  h a n d l i n g  p r o -  

c e d u r e s ,  t i m e ,  t e m p e r a t u r e s ,  

abou t  one  h o u r  and o n e - h a l f .  

t h i s  t i m e .  

and t h i n g s  l ike  t ha t .  T h i s  t ook  h im 

He s p e n t  a lot  of t i m e  t h i n k i n g  d u r i n g  

T h e n  he got on t he  phone  and s p e n t  one  h o u r ,  a l m o s t  e x a c t l y ,  on the  

phone .  He t a l k e d  to  the  c u s t o m e r  and to h i s  own p l an t .  He o b t a i n e d  a 

body  of i n f o r m a t i o n  f r o m  w h i c h  he s e l e c t e d  wha t  he  s a i d  w e r e  c r i t i c a l  

i t e m s ,  i t e m s  w h i c h  he  wou ld  r e f e r  to l a t e r - - d i s c r e p a n c i e s ,  t h i n g s  w h i c h  

d i d n ' t  f i t .  

He found tha t  the  p a c k a g e  and s h i p p i n g  b a c t e r i a  c o u n t s ,  the  c o u n t s  

a t  the  t i m e  of p a c k a g i n g  and of s h i p p i n g  f r o m  h i s  own p l a n t  w e r e  a l m o s t  

i d e n t i c a l .  He sa id ,  " T h e r e  is  s o m e t h i n g  w r o n g  h e r e .  T h e y  a r e  too  c l o s e  

t o g e t h e r .  " T h e y  w e r e  we l l ,  w e l l  w i t h i n  l i m i t s .  He found tha t  at  t ha t  

p e r i o d  of the  y e a r ,  b e c a u s e  it was  a r u s h  p e r i o d ,  t h e y  w e r e  t a k i n g  b u t t e r  

fa t  ou t  at  b e t w e e n  95 and 105 d e g r e e s ,  i n s t e a d  of 75 to 85. He found tha t  

t h e y  w e r e  s t a c k i n g  t h e s e  t i g h t l y  on a p a l l e t ,  50 bags  to a p a l l e t .  He found 

tha t  t h e r e  w e r e  no p a r t i c u l a r  c a s i n g s  o r  s t r a p p i n g s  b e i n g  p l a c e d  o v e r  

the  p a l l e t .  He a s k e d ,  

The  a n s w e r  w a s :  No. 

t e m p e r a t u r e  was  d r o p p e d ,  

W h y ?  D i d n ' t  t h e y  j i g g l e  w h e n  t h e y  w e r e  s h i p p e d  ? 

When  t h e y  put  t h e m  in  t he  co ld  r o o m ,  a s  the  

m o i s t u r e  c o n d e n s e d  on the  o u t s i d e  of t he  bags  
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and t h e y  w e r e  w e l d e d  a l l  t o g e t h e r  in to  e s s e n t i a l l y  one b l o c k  of i c e .  

He found tha t  bo th  p lan t  s a m p l e s  w e r e  t a k e n  at  the  t i m e  of p a c k a g i n g ,  

t ha t  one  was  coun t ed  i m m e d i a t e l y  and the  o t h e r  one  was  he ld  in  the  

lab in a c o m p a r a b l e  r e f r i g e r a t o r  at  the  s a m e  t e m p e r a t u r e ,  and t hen  

w a s  c o u n t e d  w h e n  the  m a t e r i a l  w a s  s h i p p e d .  He a s k e d  t h e m  why  t h e y  

did t h i s  and t h e y  s a i d  i t  s a v e d  t h e m  f r o m  o p e n i n g  the  bag  t w i c e .  

So h e r e  was  a c o n t r o l  p r o c e d u r e  tha t  w a s n ' t  r e a l l y  wha t  i t  s e e m e d  

to be .  He found tha t  the  c u s t o m e r  t h a w e d  ~he m a t e r i a l  and  u s e d  it a t  
was  

once ,  and  the  he ld  m a t e r i a l  f o r  s a m p l i n g / i n  h i s  lab f o r  f ive  h o u r s  a t  

95 d e g r e e s .  S o m e  s a m p l e s  w e r e  v e r y  bad and s o m e  w e r e  v e r y  good.  

F r o m  th i s  he s p e c i f i e d  the  p r o b l e m .  He s a i d :  ' ~ o r  t h i s  c u s t o m e r ,  

w h e n  b u t t e r  fa t  is t a k e n  off at  a h igh  t e m p e r a t u r e ,  s o m e  bags  t e s t  h igh  

and s o m e  t e s t  low in b a c t e r i a ,  m a k i n g  the f l a v o r  off in  m a n y  c a s e s ,  a n d  

o u r  own q u a l i t y - c o n t r o l  b a c t e r i a  coun t  h e r e  is  q u e s t i o n a b l e . "  

F r o m  th i s  he t h e n  g e n e r a t e d  f o u r  h y p o t h e s e s  a s  to  wha t  he  t hough t  

the  c a u s e  w a s .  He s a i d :  " P l a n t  t e s t  p r o c e d u r e s  a r e  i n a d e q u a t e .  Th i s  

m i g h t  be  one  c a u s e  of i t .  " T h e n  he had to  a sk :  "If  i t ' s  p l an t  t e s t  p r o -  

c e d u r e s ,  why a r e  s o m e  b a t c h e s  good and  s o m e  b a t c h e s  not  good ? "  He 

cou ld  shoo t  h o l e s  in t h i s  h y p o t h e s i s .  He  t h e n  s e t  up the  h y p o t h e s i s  tha t  

the  t e m p e r a t u r e s  w e r e  too h igh  at  the  t a k e - o f f  po in t .  The  b a c t e r i a  coun t  

r i s e s  r a p i d l y  b e f o r e  i t ' s  c o o l e d .  

b a t c h e s  w e r e  v e r y  good,  a g a i n ,  

shoo t  h o l e s  in tha t  h y p o t h e s i s .  

If th i s  was  so,  why  w a s  it t ha t  s o m e  

and s o m e  v e r y  p o o r ?  A g a i n  he had to 

He  s u g g e s t e d  tha t  c u s t o m e r  h a n d l i n g  
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p r o c e d u r e s  w e r e  n o t  u n i f o r m .  B u t  h e  d i d n ' t  h a v e  m u c h  i n f o r m a t i o n  o n  

t h i s .  A l l  t h e  i n f o r m a t i o n  h e  h a d  i n d i c a t e d  t h a t  t h e y  w e r e  a l l  r i g h t .  

Pie t h e n  c a m e  u p  w i t h  t h e  h y p o t h e s i s  t h a t  t h e  b a g s  in  t h e  c e n t e r  o f  a 

t i g h t l y  s t a c k e d  p a l l e t  t e n d e d  t o  c o o l  m o r e  s l o w l y  a n d  a l l o w e d  b a c t e r i a  

t o  m o u n t  u p  b e f o r e  t h e y  r e a c h e d  t h e  p r o p e r  t e m p e r a t u r e .  T h i s  c h e c k e d  

ou t  w i t h  e v e r y  b i t  o f  i n f o r m a t i o n  t h a t  h e  h a d .  

Pie t h e n  s e t  u p  s o m e  i n d e p e n d e n t  t e s t s .  He  a s k e d  h i s  p e o p l e  a t  t h e  

p l a n t  t o  t i g h t l y  s t a c k  a p a l l e t  a n d  t a k e  s o m e  r e a d i n g s  o n  t e m p e r a t u r e  

a n d  b a c t e r i a  c o u n t  a s  t h e  t h i n g  c o o l e d .  H e  w a s  a b l e  t o  v e r i f y  t h i s .  

T h e  w h o l e  t h i n g  w a s  w r a p p e d  u p  in  a b o u t  36 h o u r s .  Pie s p e n t  a b o u t  5 

h o u r s  of  a c t u a l  w o r k  in  t r a c i n g  t h i s  d o w n .  H e  t o o k  a c o u r s e  o f  a c t i o n .  

O n c e  h e  k n e w  w h a t  t h e  c a u s e  w a s ,  w h a t  h i s  p r o b l e m  w a s ,  t h e n  he  w a s  

a b l e  t o  s t a t e -  " M y  p u r p o s e  h e r e  i n  t a k i n g  a c o u r s e  o f  a c t i o n  i s  t o  e l i m -  

i n a t e  h o t  c e n t e r s  a n d  to  a l l o w  e v e n ,  r a p i d  c o o l i n g .  " H i s  c o u r s e  o f  

a c t i o n  t h e n  w a s  v e r y  s i m p l e - - p a c k  t h e  t h i n g s  s o  t h a t  t h e r e  i s  a s p a c e  

b e t w e e n  t h e m ,  h a v e  f e w e r  o n  t h e  p a l l e t ,  m a k e  s o m e  c h e c k s  to  s e e  t h a t  

t h i s  i s  a d e q u a t e .  It w o r k e d  o u t  t h a t  t h e  c o ~ l i n g  w a s  v e r y  m u c h  m o r e  

r a p i d .  H e  w a s  a b l e  t o  r e p o r t  t o  t h e  c u s t o m e r  w h a t  he  h a d  d o n e  a n d  t h a t  

t h i s  p r o b l e m  w a s  u n d e r  c o n t r o l .  A s  I s a i d ,  h e  d i d  t h i s  w i t h i n  36 h o u r s .  

T h e r e  w a s  n o  f u r t h e r  t a l k  a b o u t  d a m a g e s  o r  a n y t h i n g  l i k e  t h a t .  

T h i s  I t h i n k  i s  a n  o u t s t a n d i n g l y  g o o d  c a s e  o f  d e c i s i o n - m a k i n g .  It  

t o o k  h i m  a b o u t  5 h o u r s .  

N o w ,  w h a t  d i d  h e  d o  t h a t  t h e  o t h e r s  d i d  n o t  d o ?  I t h i n k  t h i s  i s  a 
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c r i t i c a l  q u e s t i o n .  F i r s t  he  took  a s y s t e m a t i c  a p p r o a c h .  He s a t  s t i l l  

f o r  a l i t t l e  b i t  and he a s k e d  h i m s e l f :  "Wha t  h a v e  I got to do?  How c a n  

I b e s t  go abou t  i t ?  w h a t  have  I got to w o r k  w i t h ?  w h a t  c o m e s  f i r s t ? "  

T h e n  he b e g a n  a v e r y  d i s c i p l i n e d  and t h o u g h t f u l  u s e  of the  i n f o r m a t i o n ,  

d i s c i p l i n e d  and s y s t e m a t i c  u s e .  

F i r s t  he  got the  i n f o r m a t i o n  out ,  

Th i s  d i d n ' t  t ake  h im  v e r y  long .  

I e x p e c t  to have  h a p p e n  h e r e  ? "  

T h e s e  a r e  the  k e y  w o r d s ,  I b e l i e v e .  

and he found out  wha t  was  go ing  on. 

T h e n  he b e g a n  to  s p e c i f y :  "Wha t  do 

When  he  m a d e  th i s  s p e c i f i c a t i o n  he 

w a s  s e t t i n g  up s o m e  b a s i s  fo r  c o m p a r i s o n .  (Goes to the  b l a c k b o a r d .  ) 

He f i r s t  had to know wha t  it w a s  he e x p e c t e d .  T h e n  he cou ld  look  

at  wha t  it  was  he  cou ld  a c t u a l l y  s e e ,  wha t  he o b s e r v e d .  As long  as  

t h ings  w e r e  a c t u a l l y  o c c u r r i n g  in  l i ne  wi th  wha t  he  e x p e c t e d ,  he  d i d n ' t  

have  any  p r o b l e m .  The  p r o b l e m  would  o c c u r  w h e n  t h e r e  w a s  a d i f f e r e n c e  

b e t w e e n  wha t  he e x p e c t e d  and wha t  had a c t u a l l y  h a p p e n e d .  Th i s  d i f f e r e n c e  

is the  k e y  t h ing .  He had to  t ake ,  though ,  a v e r y  s y s t e m a t i c  ~approach 

and say ,  "Wha t  do I e x p e c t ?  Now wha t  i s  h a p p e n i n g ?  Now wha t  is  d i f f e r -  

en t  ?"  T h e s e  w e r e  the  d i s c r e p a n c i e s  t ha t  he  p i c k e d  up.  

He w o r k e d  o v e r  t h e s e .  He  w e n t  o v e r  the  da t a  u n t i l  he knew wha t  

r e a l l y  w e r e  the  d i f f e r e n c e s ,  wha t  w e r e  the  i n d i c a t i o n s  tha t  t h e r e  w a s  

s o m e t h i n g  go ing  on.  Th i s  w a s  the  i n f o r m a t i o n  tha t  he u s e d  to s p e c i f y  

the  p r o b l e m .  

The  p r o b l e m  was  not  tha t  the  c u s t o m e r  w a s  u n h a p p y .  The  p r o b l e m  

w a s  one  t ha t  he cou ld  s p e c i f y  in t e r m s  of c o n d i t i o n s  of  k e y  t h i n g s  t h a t  
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w e r e  d i f f e r e n t . a b o u t  t h i s  s i t u a t i o n ,  w h i c h  m a y  h a v e  had  s o m e  r e l a t i o n -  

sh ip  to  the  c u s t o m e r ' s  b e i n g  u n h a p p y .  T h e n  he cou ld  b a c k  off and s a y  

tha t  t h e r e  w a s  s o m e t h i n g  w h i c h  was  c a u s i n g  one  a n s w e r  to be  d i f f e r e n t  

f r o m  wha t  he e x p e c t e d .  T h a t  is  wha t  he  had to  f ind t h e n .  He had a f i r m  

p i c t u r e  of wha t  the  p r o b i e m  w a s  and cou ld  go a f t e r  wha t  was  c a u s i n g  i t .  

Once  he  had  done  tha t  and had t e s t e d  tha t  out  s y s t e m a t i c a l l y  a g a i n s t  

the  da t a  he  had,  t h e n  he  cou ld  say ,  

done  h e r e ? "  He s e t  up a p u r p o s e .  

"Al l  r i g h t .  What  am I t r y i n g  to get  

T h i s  he  had to s t a t e  a g a i n  s y s t e m -  

a t i c a l l y :  "Wha t  a m  I t r y i n g  to  get  done  ? "  T h i s  wou ld  b e c o m e  h i s  y a r d -  

s t i c k  a g a i n s t  w h i c h  he  wou ld  m e a s u r e  t h i n g s  tha t  he  m i g h t  be a b l e  to d o - -  

a l t e r n a t i v e  c o u r s e s  of a c t i o n .  Once  he had s e t  out  wha t  h i s  a l t e r n a t i v e  

c o u r s e s  of a c t i o n  w e r e  he c o u l d  t hen  a sk ,  a f t e r  e v a l u a t i n g  e a c h :  "Al l  

r i g h t .  To wha t  e x t e n t  d o e s  th i s  m e e t  the  p u r p o s e  tha t  I have  s e t  u p ?  

D o e s  i t  a c h i e v e  the  p u r p o s e  ? Is it  f e a s i b l e  ? Does  it c a r r y  w i th  it  c o n -  

s e q u e n c e s  tha t  a r e  a d v e r s e  ? "  

Once  h a v i n g  had a s t a n d a r d  h e r e  by  w h i c h  to  c o m p a r e  a good s t a t e m e n t  

of p u r p o s e ,  he cou ld  t h e n  s e l e c t  and  say ,  " T h i s  o n e  m e e t s  m y  p u r p o s e  

b e t t e r  t h a n  the  o t h e r  two .  " 

Th i s  is  why  it i s  i m p o r t a n t ,  

Th i s  w a s  v e r y  s i m p l e  and v e r y  s t r a i g h t f o r w a r d ;  

b e c a u s e  i t  is  s t r a i g h t f o r w a r d .  He w a s  t a k i n g  

a p r e t t y  s y s t e m a t i c ,  r a t i o n a l  a p p r o a c h  to a p r o b l e m  tha t  o r d i n a r i l y  d o e s n ' t  

ge t  s o l v e d  in tha t  s h o r t  a t i m e .  

The  e x p e r i e n c e  tha t  we  have  had in w o r k i n g  wi th  h u n d r e d s  of m a n a g e r s ,  

in w a t c h i n g  t h e m  s o l v e  p r o b l e m s ,  m a k e  d e c i s i o n s  u n d e r  h i g h l y  c o n t r o l l e d  
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c o n d i t i o n s ,  and in d o c u m e n t i n g  d e c i s i o n s  m a d e  in i n d u s t r y ,  ha s  l ed  

us  to t h i n k  tha t  h e r e  is w h e r e  d e c i s i o n s  fa l l  out:  

1. F r o m  a l a c k  of any  s y s t e m a t i c  a p p r o a c h .  The  u r g e  i s :  " D o n ' t  

j u s t  s t a n d  t h e r e .  Do s o m e t h i n g . "  So t h i n g s  a r e  don~ in d i f f e r e n t  

d i r e c t i o n s .  

2. F r o m  a l a c k  of d i s c i p l i n e d  and t h o u g h t f u l  u s e  of the  i n f o r m a t i o n .  

It is  u s e d  in a h i t - o r - m i s s  f a s h i o n .  T h e r e  is  an  u n d e r - e m p h a s i s  on p r e p a r a -  

t ion;  t h e r e  is  a n  o v e r - e m p h a s i s  on i m p l e m e n t a t i o n .  

T h e s e  a r e  t y p i c a l .  You c a n  d o c u m e n t  t h i s  o v e r  and o v e r  and o v e r .  

T h e y  a r e  u n i q u e  as  c a s e s  on ly  in tha t  s o m e b o d y  w a s  a r o u n d  r e c o r d i n g  

t h e m .  The  p e o p l e  i n v o l v e d  a r e  b r i g h t ,  v e r y  c a p a b l e ,  good m a n a g e r s .  

T h e y  a r e  not  k n u c k l e h e a d s  by a long  s h o t .  The  d i f f i c u l t y  h e r e  is  in  a 

l a c k  of t hough t  and a s y s t e m a t i c ,  r a t i o n a l  a p p r o a c h  to  u s i n g  the  s k i l l s  

and i n t e l l i g e n c e  wi th  w h i c h  the  p e o p l e  a r e  e q u i p p e d .  T h i s  i s  not  s o m e t h i n g  

tha t  h a p p e n s  to  o t h e r s .  It h a p p e n s  a l l  a r o u n d  us ,  a s  f a r  as  we c a n  t e l l ,  

in  any  k ind of a n  o p e r a t i o n .  

Now, wha t  is the  a n s w e r ?  I don ' t  t h i n k  t h e r e  is  a c o m p l e t e  a n s w e r ,  

by a long  shot ,  h e r e .  One t h i n g  I a m  s u r e  of is  t ha t  m a k i n g  d e c i s i o n s  

is a b a s i c  t h i n g  tha t  a m a n a g e r  has  to do.  He h a s  r e s o u r c e s  on one hand  

and he has  t h i n g s  to do on the  o t h e r  hand .  T h e  d e c i s i o n s  had b e t t e r  be  

good, b e c a u s e  how he d e c i d e s  to u s e  t h e s e  r e s o u r c e s  is  go ing  to be  the  

m a i n  d e t e r m i n e r  of how h is  o p e r a t i o n  c o m e s  out .  T h e r e  is a g r e a t  d e a l  

of a r t  in  m a n a g e m e n t  in i m p l e m e n t i n g  d e c i s i o n s ,  but ,  if t he  b a s i c  
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decision is a poor one, all the implementation in the world is not going 

to help it much. Things are going to get worse, in this respect, instead 

of better. Management decision-making is going to become much more 

complex. People are going to be under greater pressure and are going 

to have less time with closer margins, and the penalty for e r ror  is going 

to be greater. 

There seems to be a glimmer of hope here. That is that some man- 

agers made a kind of break-through. (Going to the blackboard. ) If you 

take a normal learning curve--in other words, any kind of skill that 

you can think of--and a person's performance tends to level off in time, 

this doesn't seem to be true about decision-making. Something else 

happens. In general some managers learn something and they go about 

like this: Managers with the same I.Q., the same background, and the 

same experience--somehow something happens--I think they make a kind 

of break-through. I think that the basic skill of decision-making, the 

way they learned it when they were kids, and brought it into industry, 

went something like this. They they learned another skill and another 

learning curve began. 

Here is where the critical area in terms of improvement in decision- 

making really lies. What makes the difference ? I don't know for sure 

what all goes into this. But I do know that, in going back and talking to 

managers who have made this kind of discovery, who have gotten a lot 

more out of themselves, over and over such things as a systematic, 
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rational approach came up, and such things as self-discipline. What 

they are really describing, I think, can best be gotten at here in terms 

of one man and his description of what he learned to do. 

(Writing on blackboard. ) He had been on this kind of plane for 

some time. Then, all of a sudden it seemed as though somebody had 

lit a fire under him. He is now one of your top technical people in the 

United States. I guess he is 39 or 40 years old. He discovered some- 

thing. What he did was, he learned that he could spot problems better 

than anybody else in the organization. He was the director of a laboratory 

of about 2, 000 people. He would have a matter brought in to him. He 

knew that tomorrow they would present him with a really hairy one. 

What he would do the night before, then, was to bone up, not on what 

they were doing but on what he should expect out of this situation. This 

would  g ive  h i m  a b a s i s  f r o m  w h i c h  to s t a r t ,  s o m e  s t a n d a r d  o f  c o m p a r i s o n .  

T h e n  he would  s y s t e m a t i c a l l y ,  as  t h e y  p r e s e n t e d  wha t  t h e y  w e r e  doing ,  

the  o b s e r v e d  p o r t i o n  of it, look  f o r  t h i n g s  tha t  w e r e  d i f f e r e n t ,  look  f o r  

d i s c r e p a n c i e s .  In abou t  t e n  m i n u t e s  he c o u l d  w a i v e  t he  b r i e f i n g  to  a 

s top  and  a s k  a few p r o b i n g  q u e s t i o n s .  He had found s o m e t h i n g .  He 

cou ld  t u r n  o v e r  a c o u p l e  of r o c k s  and c o m e  up wi th  p r o b l e m s ,  d e f i n i t i o n s  

of p r o b l e m s ,  t ha t  nobody  e l s e  had b e e n  a b l e  to s e e .  

His  r i s e  h a s  b e e n  m e t e o r i c .  He is  a t r e m e n d o u s l y  p o w e r f u l  m a n  

r i g h t  now as  the  r e s u l t  of i t .  Look  at  p e o p l e  l ike  F r a n k  P a c e .  I t h i n k  

th i s  m a n  has  the  s a m e  s o r t  of ab i l i t y ,  a s y s t e m a t i c  w a y  of a p p r o a c h i n g  
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a s i t u a t i o n .  

Now the  c o n c l u s i o n  h e r e ,  I th ink ,  is ,  s i n c e  s o m e  m a n a g e r s  c a n  

do t h i s ,  the  i m p o r t a n t  t h i n g  is  to f ind ou t  how you  c a n  t e a c h  o t h e r  

m a n a g e r s  to do the  s a m e  th ing .  It is  m y  b e l i e f - - a n d  I have  a v e r y  f i r m  

b e l i e f  h e r e - - t h a t  the  a d v a n c e s  in d e c i s i o n - m a k i n g  s k i l l  a r e  not  g o i n g  

to  c o m e  s o l e l y  t h r o u g h  a m e c h a n i z a t i o n  of d e c i s i o n ,  t h r o u g h  r o u t i n e  

m a c h i n e  f o r m u l a  and m a t h e m a t i c a l  p r o c e d u r e .  T h e s e  a r e  he lp fu l  t o o l s .  

But  the  t o o l s  t h e m s e l v e s  v e r y  o f t en  a r e  not  v e r y  w e l l  u s e d  by  l i ne  m a n -  

a g e m e n t ,  b e c a u s e  Line m a n a g e m e n t  has  no t  found how to put t h e s e  in to  

e f f ec t ,  how t h e y  c a n  r e a l l y  u s e  t h e m .  

V e r y  s i m p l y ,  I t h i n k  t h e y  do not  h a v e  a c l e a r  c o n c e p t i o n  of a s y s t e m -  

a t i c  w a y  of a p p r o a c h i n g  p r o b l e m s .  I t h i n k  t h i s  is  wha t  h a s  to  c o m e  f i r s t .  

I t h i n k  tha t  s c i e n t i f i c  d e c i s i o n - m a k i n g  is  r e a l l y  a l o g i c a l  p o s i t i o n  w h i c h  

s e e k s  to app ly  the  c a r e f u l  a p p r o a c h  of the  s c i e n t i s t  to  the  m a k i n g  of 

d e c i s i o n s .  It a s s u m e s  t ha t  t h e r e  is  a b e s t  d e c i s i o n  p o s s i b l e  f o r  any  

g iven  s i t u a t i o n ,  w i th  the  i n f o r m a t i o n  t ha t  is  a v a i l a b l e ,  but  t ha t  t h i s  c a n  

be  go t t en  on ly  if  you  have  the  b e s t  u s e  of t ha t  i n f o r m a t i o n .  It a s s u m e s  

tha t  t he  b e s t  u s e  of the  i n f o r m a t i o n  c a n  be  go t t en  on ly  if  a s y s t e m a t i c ,  

r a t i o n a l ,  t h o u g h t - o u t  a p p r o a c h  is  m a d e  to the  u s e  of the  i n f o r m a t i o n ,  

r a t h e r  t han  a r a n d o m ,  h i t ~ o r - m i s s  a p p r o a c h .  And it  a s s u m e s  tha t ,  

k n o w i n g  w h e r e  you  a r e  going,  wha t  you  a r e  t r y i n g  to  get  done ,  h a v i n g  

m a d e  th i s  p l a n n e d  and t h o u g h t - o u t  a p p r o a c h ,  t h e n  t h e r e  is  a b a s i s  f o r  

s e l e c t i n g  and u s i n g  the  s p e c i a l  t e c h n i q u e s  of d a t a - h a n d L i n g  and da t a  
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p r o c e s s i n g  tha t  a r e  c u r r e n t l y  t hough t  of w h e n  one  t a l k s  abou t  s c i e n t i f i c  

d e c i s i o n - m a k i n g .  

I t h i n k  t ha t  the  s c i e n t i f i d  s i d e  of d e c i s i o n - m a k i n g  c a n  be  d e v e l o p e d  

and w i l l  be  e x e r c i s e d  i n d e p e n d e n t l y  of the  t oo l s  t ha t  a r e  a v a i l a b l e - -  

the  m a t h e m a t i c a l  m o d e l - b u i l d i n g ,  and  so  f o r t h .  I a m  c o n v i n c e d  tha t  

the  s y s t e m a t i c ,  c a r e f u l  u s e  of i n f o r m a t i o n ,  r e a l l y  the  s c i e n t i f i c  m e t h o d  

a p p l i e d  to d e c i s i o n - m a k i n g ,  c a n  be  t a u g h t  and tha t  t h i s  m u s t  be  l e a r n e d ,  

t ha t  e s s e n t i a l l y ,  c r i t i c a l  d e c i s i o n s  a r e  go ing  to be  m a d e  by m e n  who  

have  to  s i t  w i th  t h e i r  c o n s c i e n c e  u n d e r  a lot  of p r e s s u r e ,  w i thou t  the  

b e n e f i t  of s p e c i a l  e q u i p m e n t  and  s p e c i a l  p r o c e d u r e s .  The  on ly  t h i n g  

tha t  t h e y  w i l l  have  to d r a w  upon  is  t he  m o s t  e f f i c i e n t  s e t  of p r o c e d u r e s  

t hey ,  t h e m s e l v e s ,  c a r r y  w i th in  t h e m  f o r  w o r k i n g  wi th  i n f o r m a t i o n .  
v e r y  

F r o m  wha t  we  h a v e  s e e n  we h a v e  t h e ] f i r m  b e l i e f  t ha t  t h e r e  is  a h e c k  

of a long  w a y  f u r t h e r  one  c a n  go in the  m a t t e r  of d e c i s i o n - m a k i n g  t h a n  

we h a v e  s e e n  to da te ,  and  tha t  the  i m p o r t a n t  d i r e c t i o n  to be t a k e n  h e r e  

is  to  c o n s i d e r  the  m e t h o d ,  e s s e n t i a l l y  the  m e t h o d  of s c i e n c e ,  a p p l i e d  

to  a m a n ' s  own w a y  of u s i n g  da ta ,  r a t h e r  t h a n  t r y i n g  to f ind a s u b s t i t u t e  

in  t e r m s  of a p a r t i c u l a r  f o r m u l a ,  a p a r t i c u l a r  m o d e l ,  a p a r t i c u l a r  

t h e o r y ,  a m e c h a n i s t i c  way  of l o o k i n g  at  the  u s e  of i n f o r m a t i o n .  

T h a n k  you .  
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COLONEL BURNSIDE: Dr. Kepner is ready for your questions, 

g e n t l e m e n .  

Q U E S T I O N :  D r .  K e p n e r ,  y o u  d i s c u s s e d  s i t u a t i o n s  w h e r e  y o u  h a d  

f a i r l y  e l a s t i c  m a t t e r s  o f  t i m e  a n d  p r e t t y  g o o d  c i r c u m s t a n c e s .  C o u l d  

y o u  c o m m e n t  o n  a s i t u a t i o n  w h e r e  y o u  w o u l d  f i n d  a t a n k  c o m m a n d e r  o r  

t w o  c o m m a n d e r s  s u d d e n l y  f a c e d  w i t h  a d e c i s i o n  to  e i t h e r  f i r e ,  t u r n s  o r  

m a k e  s o m e  d e c i s i o n  v e r y  s u d d e n l y  i n  a s h o r t  p e r i o d  o f  t i m e  ? 

DR. K E P N E R :  I t h i n k  t h a t  t h e  p e o p l e  i n  t h e  c a s e s  I h a v e  b e e n  t a l k i n g  

a b o u t  h e r e  a r e  p e o p l e  w h o  h a v e  n o t  a g r e a t  d e a l  o f  t i m e .  In  o t h e r  w o r d s ,  

t h e r e  i s  a g r e a t  d e a l  o f  p r e s s u r e ,  t h e y ' v e  g o t  t o  m a k e  a d e c i s i o n  b y  f o u r  

o ' c l o c k .  T h i s  m a y  s o u n d  a l i t t l e  b i t  o f f  y o u r  q u e s t i o n .  I d o n ' t  b e l i e v e  

i t  i s .  I a m  n o t  b i k i n g  a b o u t  t h e  i d e a l  s i t u a t i o n  w h e r e  y o u  c a n  go  a n d  g e t  
o f  

a l o t  m o r e  i n f o r m a t i o n ,  a n d  t h i n k ] t h i s  o v e r n i g h t ,  a n d  t h e n  m a k e  a v e r y  

c o n s i d e r e d  d e c i s i o n .  I a m  t a l k i n g  a b o u t  a s i t u a t i o n  w h e r e  a m a n  e s s e n -  

t i a l l y  l i v e s  i n  a b o x .  H e ' s  go t  r e q u i r e m e n t s  a n d  r e s t r i c t i o n s  p l a c e d  

a g a i n s t  h i m ;  a n d  h e ' s  g o t  t i m e  p r e s s u r e s .  H e  h a s  c e r t a i n  i n f o r m a t i o n  

a v a i l a b l e  to  h i m  w i t h i n  t h a t  b o x .  W h a t  h e ' s  g o t  t o  d o  i s  t o  m a k e  s u r e  

t h a t  h e  u s e s  t h e  i n f o r m a t i o n  a s  f u l l y  a s  h e  c a n .  

I t h i n k  t h e  p o i n t  i s  t h a t  i f  h e  m o v e s  e f f i c i e n t l y ,  i f  h e  m o v e s  s y s -  

t e m a t i c a l l y  t h r o u g h  t h e  i n f o r m a t i o n ,  i t  w i l l  t a k e  h i m  l e s s  t i m e  t h a n  i f  

he  t u r n s  a r o u n d  in  a n u m b e r  o f  d i r e c t i o n s .  

T h e  k i n d  o f  d e c i s i o n  t h a t  y o u  a r e  p o i n t i n g  t o ,  w h e r e  a m a n  h a s  t o  

m a k e  a d e c i s i o n  t h i s  w a y  o r  t h a t  w a y  w i t h i n  t h e  n e x t  p e r h a p s  s e c o n d  o r  
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m i n u t e ,  is  one  w h e r e  the  m a n ,  b e f o r e  he  m o v e s ,  has  got  to  a s k  h i m -  

s e l f  the  s a m e  kind of q u e s t i o n s ,  r e a l l y :  "What  a m  I t r y i n g  to  ge t  done  ? 

Do I have  s o m e  s t a n d a r d  by  w h i c h  I c a n  m a k e  a c o m p a r i s o n  b e t w e e n  a l t e r -  

n a t i v e s  and s a y  w h i c h  is  the  b e s t  7"  He c a n ' t  r e v e r t  to a r o u t i n e  o r  a 

r i g i d  w a y  of d e a l i n g  w i th  i n f o r m a t i o n .  He has  got to a s s u r e  h i m s e l f ,  

g i v e n  th i s  box  and th i s  i n f o r m a t i o n ,  tha t  he  has  l o o k e d  a t  e v e r y t h i n g  
and  

tha t  i s  i m p o r t a n t / t h a t  he  has  to  h a v e  in o r d e r  to  do th i s  s o m e  kind of 

s y s t e m a t i c  way  of a p p r o a c h i n g  tha t  box  and  tha t  i n f o r m a t i o n ,  r a t h e r  

t han  j u s t  c h a r g i n g  r i g h t  s t r a i g h t  a h e a d .  

QUESTION:  D r .  K e p n e r ,  to  c a r r y  tha t  d i s c u s s i o n  a l i t t l e  f u r t h e r ,  

t o w a r d  the  end of y o u r  s p e e c h  you  i n f e r r e d  t ha t  we have  to  h a v e  the  
p a r t  

b e s t  d e c i s i o n  p o s s i b l e  in  the  t i m e  le f t .  I h a v e  o b s e r v e d  on m y  own]and  

h a v e  h e a r d  f r o m  o t h e r s  t ha t  s o m e t i m e s  p e o p l e  in t r y i n g  to r e a c h  the  b e s t  
I 

d e c i s i o n  p a s s  the  t i m e  of d e c i s i o n .  I w o n d e r  if  you  cou ld  c o m m e n t  on 

t h a t .  

DR. KEPNER: 

you have  l i m i t a t i o n s .  

y o u ' v e  got to  c o n s i d e r :  

I t h i n k  I h a v e  to  go b a c k  to  t h i s  k ind  of t h i n g - -  

I t h i n k  as  a p r e p a r a t i o n  f o r  d e c i s i o n - m a k i n g  

What  i s  the  s i t u a t i o n ?  What  a r e  t he  l i m i t s  ? 

What  a r e  the  r e q u i r e m e n t s  ? In o t h e r  w o r d s ,  What  is the  r o o m  f o r  

a c t i o n  ? Then :  

of i n f o r m a t i o n ,  

the  t h i r d  th ing :  

What  a r e  the  r e s o u r c e s  a v a i l a b l e  to m e  in t he  w a y s  

peop le ,  f a c i l i t i e s  ? What  do I have  to w o r k  w i t h ?  

What  a m  I t r y i n g  to get  done  ? 

23 

And 



I d o n ' t  t h ink  tha t  t h e r e  is any  m a g i c  w a y  out .  

m a k i n g  is  t h e  m o s t  d i f f i c u l t  t h i n g  a m a n  has  got to do, 

be  the  m o s t  d i f f i cu l t  t h i n g  tha t  he has  to  c o n t e n d  wi th .  

I t h i n k  tha t  d e c i s i o n -  

and  it  w i l l  a l w a y s  

I t h i n k  t ha t  wha t  

he has  to do is  to  d e v e l o p  any  k ind  of m e t h o d  h e r e  tha t  w i l l  a l l o w  h im to  

go t h r o u g h  the  i n f o r m a t i o n  and  m a k e  the  d e c i s i o n  w i th  as  l i t t l e  w a s t e  of 

t i m e  a s  p o s s i b l e ,  b e c a u s e  m o s t  d e c i s i o n s  a r e  bound  w i t h i n  a v e r y  s h a r p l y  

d e f i n e d  box h e r e  in t e r m s  of how m u c h  t i m e  and  how m u c h  r e s p o n s i b i l i t y  

you  have  as  t h i n g s  w i t h i n  w h i c h  you  h a v e  to o p e r a t e .  

QUESTION:  A r e  you  a d v o c a t i n g  a f o r m a l i s t i c  t r a i n i n g  in d e c i s i o n -  

m a k i n g ,  o r  is  t h i s  s o m e t h i n g  tha t  you  s e e  s t e m m i n g  f r o m  b a c k g r o u n d  

t r a i n i n g  o v e r  a l ong  p e r i o d  of t i m e  ? 

DR.  K E P N E R :  I t h i n k  it c a n  be  t r a i n e d  f o r m a l l y .  One w a y  by w h i c h  

it c an  be t r a i n e d  is  to  put  a m a n  in a s i t u a t i o n  w h e r e  he  has  to m a k e  v e r y  

d i f f i cu l t  d e c i s i o n s  and  w h e r e  he c a n  get  f e e d - b a c k  and  find out  how he 

wen t  abou t  it ,  and b e c o m e  s o m e w h a t  a p p a l l e d  at  how u n s y s t e m a t i c  h i s  

a p p r o a c h  i s .  In t h i s  w a y  he  c a n  l e a r n  a g r e a t  d e a l  abou t  how he c a n  be 

m o r e  e f f i c i e n t .  I t h i n k  t h i s  i s  c e r t a i n l y  one  a p p r o a c h  to i t .  
o r  

QUESTION:  D o c t o r ,  you  gave  u s / a t  l e a s t  I got  the  i m p r e s s i o n  tha t  

you  w e r e  s p e a k i n g  in f ac t  a b o u t  wha t  i s  c o m m o n l y  known  as  the  s c i e n t i f i c  

m e t h o d ,  a l t h o u g h  I d o n ' t  know tha t  you  s p e c i f i c a l l y  l a b e l e d  i t  a s  s u c h .  

T h e r e  has  b e e n  a g r e a t  d e a l  w r i t t e n  on tha t ,  and  it has  b e e n  p r e t t y  w e l l  

a r t i c u l a t e d  i n s o f a r  a s  t he  m a j o r  s t e p s  a r e  c o n c e r n e d ,  so  t he  p r o c e s s  

is  r e l a t i v e l y  a v a i l a b l e  to us  if  we wan t  to  u s e  i t .  In r e c e n t  y e a r s  t h e r e  
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has  b e e n  a g r e a t  d e a l  of e m p h a s i s  on the  t e c h n i q u e  tha t  has  b e e n  g i v e n  

the  n a m e  of O p e r a t i o n s  R e s e a r c h ,  a l t h o u g h  it  goes  by v a r i o u s  o t h e r  

n a m e s ,  s u c h  as  O p e r a t i o n s  A n a l y s i s ,  O p e r a t i o n s  E v a l u a t i o n ,  and so  

on.  Would you  m a k e  s o m e  c o m m e n t s  w i th  r e s p e c t  to the  r e l a t i v e  

m e r i t s  and  p o s s i b l e  a p p l i c a t i o n  of t he  s c i e n t i f i c  m e t h o d ,  a s  such ,  and 

the  s p e c i a l  a p p l i c a t i o n  of it  w h i c h  is  i n h e r e n t  in O p e r a t i o n s  R e s e a r c h  

and w h i c h  u t i l i z e s  the  c o n c e p t  of an  i n t e g r a t e d  t e a m  a p p r o a c h  wi th  

v a r i o u s ,  s o m e w h a t  h e t e r o g e n e o u s ,  t e c h n i c a l  b a c k g r o u n d s  and  d i s c i -  

p l i n e s  2 

DR. K E P N E R :  On the  f i r s t  p a r t ,  I c e r t a i n l y  a g r e e  wi th  you  tha t  

wha t  I am t a l k i n g  abou t  i s  the  a p p l i c a t i o n  o f  s c i e n t i f i c  m e t h o d s  to 

d e c i s i o n - m a k i n g ,  p u r e  and  s i m p l e .  I d o n ' t  t h i n k  t h e r e  is  a n y  o t h e r  

m e t h o d  f o r  e f f i c i e n t l y  u s i n g  i n f o r m a t i o n ,  o r  a n y  m e t h o d  a s  e f f i c i e n t  

f o r  u s i n g  i n f o r m a t i o n .  

In t e r m s  of O p e r a t i o n s  R e s e a r c h  I t h ink  th i s  i s  an  a p p l i c a t i o n ,  

a s  you  say ,  of a s c i e n t i f i c  m e t h o d ,  a f o r m a l  w a y  of m a n i p u l a t i n g  

i n f o r m a t i o n  so  tha t  you  c a n  put  t o g e t h e r  a g r e a t  m a n y  f a c t o r s  and  

the  e f f o r t s  of a g r e a t  m a n y  d i f f e r e n t  s o u r c e s .  

Al l  tha t  I a m  s a y i n g  is  t ha t  t h i s  is  a s p e c i a l  a p p l i c a t i o n ,  and  v e r y  

o f t en  d e c i s i o n s ,  a s  I h a v e  po in t ed  out,  h a v e  to  be  m a d e  in s h o r t  p e r i o d s  

o f  t i m e  w h e n  one c a n ' t  r e s o r t  to a r o u t i n e  l ike  t h a t .  I d o n ' t  wan t  to  go 

on r e c o r d  a s  s a y i n g  tha t  t h i n g s  l i ke  m o d e l  b u i l d i n g  and O p e r a t i o n s  

R e s e a r c h ,  and  l i n e a r  p r o g r a m i n g ,  and so  fo r t h ,  a r e  not  good .  V e r y  
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d e f i n i t e l y  not .  But  I t h i n k  t h e y  do not  ho ld  t he  on ly  a n s w e r .  I t h i n k  

t ha t  t h e r e  is  a n o t h e r  a r e a ,  a p p l i c a t i o n  of s c i e n t i f i c  m e t h o d  to d e c i s i o n -  

m a k i n g ,  w h i c h  is m u c h  m o r e  g e n e r a l  and has  m u c h  m o r e  a p p l i c a t i o n - -  

and  it ha s  b e e n  l a r g e l y  n e g l e c t e d .  

QUESTION: D r .  K e p n e r ,  in the  s e r v i c e s  we have  an  a n a l y t i c a l  

s y s t e m  f o r  d e c i s i o n - m a k i n g  in a l l  t he  s t a f f  s t u d i e s .  H o w e v e r ,  we  f ind 

qui te  f r e q u e n t l y  tha t  t h i s  b e c o m e s  u s e d  as  a t oo l  to p r o v e  a p r e c o n c e i v e d  

po in t .  If p e o p l e  have  to be  t augh t  an  a n a l y t i c a l  s y s t e m  of d e c i s i o n - m a k i n g ,  

it  m u s t  not  be  v e r y  n a t u r a l  to t h e m .  In y o u r  e x p e r i e n c e  w i th  p e o p l e  who 

h a v e  had f o r m a l  t r a i n i n g  in  t h i s ,  how m a n y  u s e  the  s y s t e m  on ly  a s  a 

m e a n s  to r a t i o n a l i z e  an  i n t u i t i v e  d e c i s i o n ,  a s  o p p o s e d  to t h o s e  who 

r e a l l y  u s e  i t  a s  a t o o l ?  

DR. KEPNER: I t h i n k  tha t  t a k i n g  a r a t i o n a l  s y s t e m  l ike  t h i s  and  

a p p l y i n g  it  is  h a r d  w o r k  and  c a l l s  f o r  t h i s  m a t t e r  of s e l f - d i s c i p l i n e  fo r  

the  p e o p l e  m e n t i o n e d  a l l  the  t i m e  w h e n  we t a l k e d l t o  t h e m .  I t h i n k  it is  

d i f f i c u l t .  I t h i n k  a lot  of p e o p l e  ~vould r a t h e r  a v o i d  i t .  But  I t h i n k  the  

m e n  who h a v e  m a d e  t h i s  k ind  of t r a n s i t i o n - - I  am 100 p e r c e n t  c o n v i n c e d  

t h i s  is  r e a l - - a r e  p e o p l e  who h a v e  b e e n  "burnec~" if you  wi l l ,  e n o u g h  

t i m e s  to r e a l i z e  tha t  t h e y  h a v e  to  do the  u n c o m f o r t a b l e  th ing ;  o t h e r w i s e  

the  p e n a l t y  is  go ing  to be  s u c h  t ha t  t h e y  d o n ' t  wan t  to  l i ve  w i th  i t .  

My i m p r e s s i o n  is  t ha t  p e o p l e  who  a r e  good d e c i s i o n - m a k e r s  v e r y  

c o n s c i o u s l y  and  v e r y  r e l i g i o u s l y  app ly  th i s  k ind of m e t h o d .  It b e c o m e s  

s e c o n d  n a t u r e  to t h e m .  I t h i n k  i t  b e c o m e s  e a s i e r  as  t h e y  go a l o n g ,  but  

26 



n e v e r  a s  e a s y  a s  s i t t i n g  b a c k  a n d  s a y i n g ,  " I  w a s  r i g h t  b e f o r e  I r e a l l y  
I 

looked at the problem. " 

QUESTION: Doctor, your case in point, the ADC, I feel is not a 

proper decision-making situation, in that, as you stated, they were 

relatively young officers--lieutenants and captains, and a team composed 

of two sections. The boys on the scopes had been in school learning 

how to interpret a target, and they had weapons to intercept it. In the 

other part of the team the pilots in the cockpits were taught that they 

must follow the instructions of the air controller. Now, if you brought 

an evaluator into the picture to help to make the decision to drop that 

low bogey and get that high flyer it would be the answer. But these 

boys are in that little box, in my mind, trying to be systematic irL the use 

of tactics. I feel that maybe some managerial claim or a change in 

doctrine might be brought into the problem. 

D R .  K E P N E R ?  I t h i n k  t h i s  i s  t r u e .  I t h i n k  t h a t  t h e s e  m e n ,  a s  y o u  

s a y ,  w e r e  i n  t h e  b o x  u n d e r  a g r e a t  d e a l  o f  p r e s s u r e .  B u t  t h e r e  w a s  o n e  

m a n  t h e r e ,  a s  c o n t r o l  o f f i c e r ,  w h o  h a d  t o  m a k e  a d e c i s i o n :  " W h a t  i s  

t h e  t h r e a t ?  W h a t  r e s o u r c e s  do  I h a v e ? "  T h e  w h o l e  t h i n g  h i n g e d  o n  h o w  

h e  u s e d  t h e  i n f o r m a t i o n  a n d  w h a t  h e  d i d  w i t h  i t .  w h a t  h a p p e n e d  w a s  t h a t  

h e  j u s t  w e n t  a f t e r  t h e  f i r s t  s p o t  t h a t  a p p e a r e d  a n d  d i s r e g a r d e d  t h e  o t h e r  

i n f o r m a t i o n .  

I a g r e e  t h a t  a n  e v a l u a t o r ,  a p e r s o n  w h o  a c t e d  a s  a m a n a g e r ,  w h o  

w o r k e d  w i t h  t h e  w h o l e  o r g a n i z a t i o n  t h e r e ,  w o u l d  h a v e  h e l p e d .  B u t  I 

27 



t h i n k  t h a t  t h e  m a n  w h o  h a s  t o  m a k e  t h e  d e c i s i o n  a l s o  o u g h t  t o  b e c o m e  

t h a t  m a n a g e r .  He  c o u l d  do  a m u c h  b e t t e r  j ob  t h a n  h e  d i d .  I t h i n k  t h a t  

t h i s  i s  s o m e t h i n g  h e  c o u l d  l e a r n .  I t h i n k  t h a t  i n  t h e  c o u r s e  of  t h e  

r e s e a r c h  w e  p u s h e d  p r e t t y  h e a v i l y  h e r e  o n  w h a t  w a s  h a p p e n i n g ,  a n d  

v e r y  s u b s t a n t i a l  l e a r n i n g  d i d  t a k e  p l a c e .  
[ 

QUESTION: T h e  d i s c u s s i o n  h e r e  h a s  b e e n  o n  i n d i v i d u a l  c a s e s .  

C o u l d  y o u  g i v e  u s  y o u r  e s t i m a t e  o f  h o w  m u c h  o n  a b a c k  a u d i t  o f  d e c i s i o n s  

t h o s e  d e c i s i o n s  p r o v e d  o v e r  c h a n c e ,  o v e r  a 5 0 - 5 0  b r e a k - - t h i s  i s  n o w  f o r  

s o m e  o f  t h e  o r g a n i z a t i o n s - - a n d  w h a t  w e  c o u l d  h o p e  f o r  i n  t h e  w a y  of  

i m p r o v e m e n t  o v e r  t h i s  p e r c e n t a g e  ? 

D R .  K E P N E R :  I t h i n k  I ' l l  h a v e  to  a n s w e r  i t  in  a l i t t l e  b i t  d i f f e r e n t  

w a y .  I t h i n k  t h a t  t h e  a s s u m p t i o n  of  t h e  m a n  in  t h e  b o x  w i t h  t h e  i n f o r m a -  

t i o n  t h a t  i s  i n  t h e  b o x  a v a i l a b l e  t o  h i m  t h e r e  i s  t h e  b e s t  d e c i s i o n  t h a t  c a n  

b e  m a d e .  Y o u  c a n  c a l l  t h i s  a 1 0 0 - p e r c e n t  d e c i s i o n  i f  y o u  w i s h .  T h i s  

m a y  b e  o n l y  o n e  f r a c t i o n  o f  t h e  i n f o r m a t i o n  h e  w o u l d  l i k e  t o  h a v e  b u t  

t h i s  i s  w h a t  h e ' s  g o t  t o  w o r k  w i t h .  T h i s  g o e s  c l e a r  o n  d o w n  to  j u s t  a 

n o - g o o d  d e c i s i o n .  Now,  a s  h e  u s e s  l e s s  o f  t h e  i n f o r m a t i o n  t h a t  i s  

a v a i l a b l e ,  o r  a s  h e  p u t s  i n  a s s u m p t i o n s ,  a s  t h e  i n f o r m a t i o n  i s  d r o p p e d  

o r  n o t  r e c o g n i z e d ,  t h e  p o s s i b l e  d e c i s i o n  d e g r a d e s .  

M y  b e t  i s  t o  s e e  t h e  d e c i s i o n  m a d e  in  a h i g h l y  c o n t r o l l e d  s i t u a t i o n  

a n d ,  i n  d o c u m e n t i n g  r e a l  d e c i s i o n s ,  o n  t h e  a v e r a g e  a b o u t  o n e - t h i r d  o f  

t h e  i n f o r m a t i o n  t h a t  m i g h t  e n t e r  i n t o  a d e c i s i o n  a n d  w o u l d  b e  c r i t i c a l  

t o  t h e  b e s t  d e c i s i o n  a c t u a l l y  i s  c o n s i d e r e d .  
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In  t h e  c a s e  o f  t h e  r e s e a r c h  p l a n t ,  I t h i n k  t h a t  o n e  i s  d o w n  r i g h t  

a b o u t  t h e r e  ( i n d i c a t i n g ) .  I t h i n k  t h e r e  i s  a g r e a t  d e a l  o f  i n f o r m a t i o n  

t h a t  s h o u l d  h a v e  e n t e r e d  i n t o  t h a t  d e c i s i o n  t h a t  g o t  d r o p p e d  d o w n  t h r o u g h  

t h e  s l o t s .  Now,  w h e r e  c o u l d  y o u  go  f r o m  t h i s ?  I t h i n k  t h e  i l l u s t r a t i o n  

of  t h e  m a n  a t  C a r n a t i o n  i s  o n e  o f  v e r y  r a p i d  d e c i s i o n - m a k i n g  a n d  p r o b l e m  

s o l v i n g .  H e  d id  t h i s  in  a v e r y  s h o r t  t i m e .  T h i s  i s  a n  i n d u s t r y  w h e r e  

t h e  t r o u b l e  w a s  in  O h i o  a n d  t h e  o n l y  c o n t a c t  h e  h a d  w a s  o v e r  t h e  t e l e -  

p h o n e .  I t h i n k  t h a t  h e  w a s  b a t t i n g  r i g h t  u p  in  h e r e  ( i n d i c a t i n g  100) .  

I t h i n k  a l o t  m o r e  i n f o r m a t i o n  c a n  b e  u s e d  t h a n  i s  b e i n g  u s e d ,  

g i v e n  s o m e  a p p r o a c h  to  g e t t i n g  a t  i t  a n d  w o r k i n g  w i t h  i t .  

I d o n ' t  k n o w  w h e t h e r  t h i s  r e a l l y  a n s w e r s  t h e  q u e s t i o n  y o u  a s k e d .  

T h i s  i s  a s  c l o s e  a s  I c o u l d  c o m e  t o  i t .  

COLONEL BURNSIDE: G e n t l e m e n ,  o u r  t i m e  h a s  r u n  o u t .  

D r .  K e p n e r ,  y o u  h a v e  g i v e n  s o m e  o f  u s  a n  i n s i g h t  o n  w h a t  w e ' v e  go t  

t o  do  t o  m a k e  g o o d  d e c i s i o n s .  On  b e h a l f  o f  t h e  f a c u l t y  a n d  t h e  s t u d e n t s ,  

t h a n k  y o u  v e r y  m u c h .  
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