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Multiattribute Utility Analysis: A Brief Survey 

Ralph L. ~ e e n e ~ *  

Abstract 

The role of multiattribute utility theory is first 
placed in the overall context of decision analysis. Then 
an approach that has proven useful in adapting the theory 
to be a practical tool is illustrated. Several cases 
where multiattribute utility has been used are briefly 
discussed. These include both operational and strategic 
problems involving, for example, siting of large-scale 
facilities (airports, power plants), medical treatment, 
the structuring corporate objectives, environmental 
management, and personal investment strategy. 

1. Introduction 

This paper has two purposes. The first is to briefly 

describe a general approcich which has proven in practice to 

be useful in assessing multiattribute utility functions in a 

variety of contexts. The second is to illustrate the broad 

rGaqe of problems for which this approach may be helpful. 

We do tnis using short descriptions of a number of actual 

cases where preferences have been formalized by a utility 

function. Because of length considerations, there is no at- 

tempt to be complete in either describing the approach or 

surveying applications. Our goal is to be illustrative, not 

definitive. 

Many complex decision problems have the characteristic 

cf being multiple objcceive in nature. Inevitably, these 

multiple objectives are conflicting in the sense that, once 

dominated aiternatives have been eliminated, further achieve- 

lnerlt in terms of one objective can occur at the expense of 
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some achievcr~ai- i t  o f  z n o t h e r  o b j e c t i v e .  T h u s ,  i n  e v a l u a t i n g  

a l t e r n a t i v e s ,  t!:e d e c i s i o r l  maker m u s t  ~ori: .~icler h i s  p r e f e r e n c e  

t r a c l e o i f  s be  tween v a r i o u s  d e g r e e s  o f  achieve inent  o f  one  ob- 

j e c t i v e  and  deqrees o f  ach ievemen t  o f  o t h e r s .  The r e a l  

pro11lems a r e  even  more c o m p l i c a t e d  b e c a u s e  u n c e r t a i n t y  i s  

u s u a l l y  p r e s e n t .  One c a n n o t  p r e d i c t  w i t h  c e r t a i n t y  what  t h e  

consequences  o f  e a c h  o f  t h e  a l t e r n a t i v e s  unde r  c o n s i d e r a t i o n  

w i l l  be .  

I n  e v a l u a t i n g  a l t e r n a t i v e s ,  i t  i s  v e r y  d i f f i c u l t  t o  l o g -  

i c a l l y  and c o n s i s t e n t l y  c o n s i d e r  t h e  above  c o m p l e x i t i e s  i n -  

f o r m a l l y  i n  o n e ' s  mind. Hence t h e r e  i s  a  need  f o r  f o r m a l  

a n a l y s i s .  D e c i s i o n  a n a l y s i s  i s  an a p p r o a c h  which  d o e s  

e ~ p l i c i t l y  a d d r e s s  t h e  m u l t i p l e  o b j e c t i v e  and  u n c e r t a i n t y  

i s s u e s .  The t h e o r e t i c a l  b a s i s  f o r  t h i s  i s  w e l l  e s t a h l i s h e 3 ,  

(see von Neurnann and  Morgens te rn  [ 2 7 ]  ) . Hob-ever, an  i m p o r t a n t  

p r a c t i c a l  p rob lem c o n c e r n s  q u a n t i f y i n g  t h e  d e c i s i o n  m a k e r ' s  

p r e f e r e n c e  s t r u c t u r e  f o r  m u l t i p l e  o b j e c t i v e s .  Wi thou t  t h i s  

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

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

t h e  a l t e r n a t i v e s .  

1.1 D e c i s i o n  A n a l y s i s  

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

hope t o  m o t i v a t e  t h e  work d e s c r j - b e d  h e r e  and p l a c e  it proper1.y 

i n  a b r o a d e r  c o n t e x t .  R a i f f a  [ 2 4 ]  d i s c u s s e s  t h e  p h i l o s o p h y  

and t e c h n i q u e s  oE d e c i s i o n  a n a l y s i s  i n  d e t a i l .  F o r  o u r  p u r p o s e s ,  

l e t  u s  c a t e g o r i z e  i t  w i t h  f o u r  s t e p s :  

1) s t r u c t u r i n g  t h e  p rob lem,  

2)  q u a n t i f y i n g  t h e  u n c e r t a i n t i e s  i n v o l v e d ,  

3)  q u a n t i f y i n g  t h e  d e c i s i o n  n a k e r ' s  p r e E e r e n c e s ,  and  

4 )  e v a l u a t i n g  t h e  a l t e r n a t i v e s .  

S t r u c t u r i n g  i n c l u d e s  problem s p e c i f i c a t i o n  a n d  i d e n t i f i c a t i o n  

o f  t h e  d e c i s i o n  maker.  The d e c i s i o n  maker must  a r t i c u l a t e  

h i s  o b j e c t i v e s  and  a t t r i b u t e s  ( i . e .  measure  o f  e f f e c t i v e n e s s )  

f o r  e a c h  o b j e c t i v e .  An a t t r i b u t e  i s  a  measurement s c a l e  u s e d  



t o  i n d i c a t e  t h e  d e g r e e  t o  which t h e  c o r r e s p o n d i n g  o b j e c t i v e  

i s  achi -eved .  Ti le  a l t e r n a t i v e s  must a l s o  b e  s p e c i f i e d .  L e t  

u s  desicjr ia te  o u r  se t  o f  a t t r i b u t e s  a s  X 1 , X 2 ,  ... ,X and  u s e  n  
x  t o  i n d i c a t e  a  s p e c i f i c  amount o f  a t t r i b u t e  X i ' 

For  i n s t a n c e  , 
i 

X nay  d e s i g n a t e  p r o f i t  i n  1975 measured i n  t h o u s a n d s  o f  1 
d o l l a r s  and x  may b e  188.  With t h i s  c o n v e n t i o n ,  t h e  con- 

1 
sequence  cf any a l t e r n a t i v e  i s  -- x E ( x 1 , x 2 , . . . , x n ) .  

Q u a n t i f y i n g  u n c e r t a i n t i e s  i n v o l v e s  d e s c r i b i n q  t h e  u n c e r t a i n t v  

a b o u t  t h e  p o s s i b l e  consequences  o f  e a c h  a l t e r n a t i v e .  For  e a c h  

a l t e r n a t i v e  A , a p r o b a b i l i t y  d i s t r i b u t i o n  p , ( x )  i n d i c a - t i n g  
j J - 

which consequences  m i g h t  o c c u r  and t h e i r  l i k e l i h o o d  i s  re- 

q u i r e d .  The p  may b e  s p e c i f i e d  u s i n g  ally  c o m b i n a t i o n  of  
j 

a n a l y t i c a l  mode l s ,  s i m u l a t i o n  mode l s ,  s u b j e c t i v e  a s s e s s m e n t s ,  

and d a t a  t h a t  a r e  a v a i l a b l e  and a p p r o p r i a t e .  

Q u a n t i f y i n g  p r e f e r e n c e s  means a s s e s s i n g  t h e  d e c i s i o n  m a k e r ' s  

u t i l i t y  f u n c t i o n  u ( x )  - : u ( x l , x 2 ,  ..., x n ) ,  which i s  c a l l e d  a  

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

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

a t t r i b u t e s .  The m u l t i a t t r i b u t e  u t i l i t y  f u n c t i o n ,  which w i l l  

be  r e f e r r e d  t o  by t h e  mnemonic MUF, h a s  two p r o p e r t i e s  which 

make it u s e f u l  i n  a d d r e s s i n g  t h e  i s s u e s  o f  u n c e r t a i n t y  and 

t r a d e o f f s  between o b j e c t j . v e s .  These  p r o p e r t i e s  a r e :  

a )  u  ( x '  - ) > u  ( x u )  - i f  and  o n l y  i f  5' i s  p r e f e r r e d  t o  - x u ,  and  

b)  i n  s i t u a t i o n s  w i t h  u n c e r t a i n ' i y ,  t h e  e x p e c t e d  v a l u e  

o f  u  i s  t h e  a p p r o p r i a t e  g u i d e  t o  make d e c i s i o n s ;  

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

i s  t h e  most p r e f e r r e d .  

T h i s  second  p r o p e r t y  f o l l o w s  d i r e c t l y  f rom t h e  axioms of 

u t i l i t y  t .heory p o s t u l a t e d  f i r s t  i n  von Neumann and Morgens te rn  

[271 



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

u t i l i t y  of  e a c h  of  t h e  a l t e r n a t i v e s  and cor,ductincj. s e n s i t i v i t y  

a n a l y s i s .  Giv2n p2 f o r  e a c h  A and u  from t h e  p r e v i o u s  s t e p s ,  
J j 

t h e  e x p e c t e d  u t i l i t i e s  f o r  t h e  a l t e r n a t i v e s  can  be e v a l u a t e d .  

To g a i n  a d d i t i o n a l  c:onfidencc and i n s i g h t  i n t o  which a l t e r n a -  

t i v e  s h o u l d  be  chosen and why, vari0u.s  p a r a m e t e r s  i n  b o t h  t h e  

p r o h a b i l - i t y  d i s t r i b ~ . t i o n s  and t h e  u t i l i t y  f u n c t i o n  can b e  

v a r i e d  t o  see how t h e s e  a f f e c t  t h e  e x p e c t e d  u t i l i t y  o f  t h e  

a l t e r n a t i v e s .  

1 . 2  S t a t e m e n t  of t h e  Problem 

The weakest l in l ;  o f  t h e  f o u r  above s t e p s  i n  r e n d e r i n g  

d e c i s i o n  a n a l y s i s  o p e r a t i o n a l  f o r  r n u l t i p l e  o b j e c t i v e  problems 

i s  q u a n t i f y i n g  t h e  decis j -on  m a k e r ' s  p r e f e r e n c e s .  D e f i n i n g  

t h e  problem i s  connon t o  a l l  a t t e m p t s  t o  s y s t e m a t i z e  t h e  

d e c i s i o n  making p r o c e s s .  Q u a n t i f y i n g  u n c e r t a i n t i e s  h a s  a l s o  

been w i d e l y  a d d r e s s e d  i n  mode l l ing  e f f o r t s .  The o u t p u t s  o f  

many s i m u l a t i o n  rnodels i n c l u d e  p r o b a b i l i t y  d i s t r i b u t i o n s  o v e r  

t h e  r e l e v a n t  a t t r i b u t e s  f o r  each  o f  t h e  a l t e r n a t i v e s  under  

c o n s i d e r a t i o n .  However, t h e  d e c i s i o n  maker i s  u s u a l l y  r e q u i r e d  

t o  r ev iew t h e s e  o u t p u t s - - i n f o r m a l l y  combining thein w i t h  h i s  

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

u t i l i t y  t h e o r y  was o n l y  r e c e n t l y  deve loped  [ 7  , 8 , 1 6 , 2 0 , 2 3 , 2 5 ]  

and because  t h e  o p e r a t i o n a l  p r o c e d u r e s  t o  p u t  i t  i n t o  p r a c t i c e  

a r e  n o t  w e l l  d e v e l o p e d ,  t h e  t h i r d  and f o u r t h  s t e p s  a r e  i n -  

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

a c t u a l l y  t h e  q u a r l t i f i c a t i o n  of  p r e f e r e n c e s  b e c a u s e ,  a s  i n d i c a t e d  

above,  e v a l u a t i o n  of a l t e r n a t i v e s  i s  f a i r l y  s t r a i g h t f o r w a r d  

once p r o b a b i l i t i e s  and p r e f e r e n c e s  a r e  q u a n t i f i e d .  

Much of  m u l t i a t t r i b u t e  u t i l i t y  t h e o r y  i s  developed a s  

f o l l o w s .  Assumptions abou t  t h e  d e c i s i o n  m a k e r ' s  p r e f e r e n c e s  

a r e  p o s t u l a t e d ,  and t h e  r e s t r i c t i o n s  t h e s e  assumpt ions  p l a c e  

on t h e  f u n c t i o n a l  form of  t h e  u t i l i t y  f u n c t i o n  a r e  d e r i v e d .  

Then, f o r  any s p e c i f i c  problem,  t h e  a p p r o p r i a t e n e s s  o f  t h e  

assumpt ions  f o r  a  p a r t i c u l a r  M U F  s h o u l d  b e  v e r i f i e d  w i t h  t h e  



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

and checked  f o r  i n t e r n a l  c o n s i s t e n c y .  I d e a l l y ,  t h e  f u i ~ c t i o r ~ a l  

form o f  t h e  MUF would h a v e  t h e  f o l l o w i n g  p r o p e r t i e s :  

1) b e  g e n e r a l  enough t o  a l l o w  a p p l i c a t i o n  t o  many r e a l  

p r o b l e m s ,  

2 )  r e q u i r e  a  min ima l  number o f  a s s e s s m e n t  q u e s t i o n s  t o  

be  a s k e d  o f  t h e  d e c i s i o n  maker ,  

3 )  r e q u i r e  a s s e s s m e n t s  which a r e  r e a s o n a b l e  f o r  a  

d e c i s i o n  maker  t o  c o n s i d e r ,  and  

4 )  b e  e a s y  t o  u s e  i n  e v a l u a t i n g  a l t e r n a t i v e s  and con- 

d u c t i n g  s e n s i t i v i t y  a n a l y s e s .  

The n e x t  s e c t i o n  d e s c r i b e s  two c o n v e n i e n t  f u n c t i o n a l  forms  

f o r  t h e  MUF which measure  up well .  i n  t e r m s  o f  t h e s e  p r o p e r t i e s .  

1 . 3  O r s a n i z a t i o n  o f  t h e  P a p e r  

S e c t i o n  2 i l l u s t r a t e s  t h e  t h e o r e t i c a l  a p p r o a c h  t o  g e n e r -  

a t e  f u n c t i o n a l  forms  o f  MUF's. S e c t i o n  3  s u r v e y s  many r e c e n t  

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

s e c t i o n  o f f e r s  a  b r i e f  comnent and  p e r s p e c t i v e  on i t s  p o s s i b l e  

u s e .  

2 .  The A d d i t i v e  and  M u l t i ~ l i c a t i v e  U t i l i t v  F u n c t i o n s  

C o n d i t i o n s  which imply  t h a t  a  MUF i s  e i t h e r  a d d i t i v e  o r  

m u l t i p l i c a t i v e  a r e  v e r y  s i m i l a r .  None o f  t h e  c o n d i t i o n s  re- 

q u i r e  t h e  d e c i s i o n  maker  t o  c o n s i d e r  p r e f e r e n c e  t r a d e o f f s  

among more t h a n  two a t t r i b u t e s  s i m u l t a n e o u s l y  o r  t o  c o n s i d e r  

l o t t e r i e s  ( s p e c i f y i n g  v a r i o u s  l e v e l s  o f  - x and  t h e  p r o b a b i l i t i e s  

o f  r e c e i v i n g  them) w i t h  t h e  l e v e l  o f  more t h a n  o n e  a t t r i b u t e  

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

an  n - a t t r i b u t e  u t i l i t y  f u n c t i o n  a r e  n  o n e - a t t r i b u t e  u t i l i t y  

f u n c t i o n s  and n  s c a l i n g  c o n s t a n t s .  



2 . 1  The B a s i c  P . s s u \ ~ t i o ~ s  --- 

The two b a s i c  assui~ip t i .ons  whi.ch w e  u s e  f o r  b o t h  a d d - i t i v e  

and i r ~ u l t i p l i c a t i v e  u t i l . i t y  f u n c t i o n s  a r e  r e f e r r e d  t o  a s  p r e f -  

e r e n t i a i  independence  and u t i l i t y  independence .  These a r e  

d c f  i n e d  a s  f o 3 . 1 0 ~ ~  : 

P r e f e r e n t i a l  Independence:  The p a i r  o f  a t t r i b u t e s  {x1,X2} i s  

p r e f e r e n t i a l  ly i i l4cpendent  of  t h e  o t h e r  a t t r i b u t e s  { x ~ ,  . . . ,Xn} 

i f  p,:eferences i,loonrj {X X } p a i r s ,  g i v e n  t h a t  {X3 ,.. . , X  ) a r e  1' 2 n  
h e l d  f i x e d ,  do n o t  depend on t h e  l e v e l  where {X 

3 ' "  
. , Xn} a r e  

f i x e d .  

Preferential independence  i m p l i e s  t h a t  t h e  t r a d e o f f s  be- 

tween a t t r i b u t e s  X and X 2  do n o t  depend on X 3 , . . .  1 I xn 

U t i l i t y  Independence:  The a t t r i b u t e  Xl i s  u t i l i t y  independent  

of  t h e  o t h e r  a t t r i b u t e s  { x 2 , .  . . ,Xll} i f  p r e f e r e n c e s  among l o t -  

t e r i e s  o v e r  X ( i . e .  l o t t e r i e s  w i t h  u n c e r t a i n t y  a b o u t  t h e  1 ' 
l e v e l  o f  X1 o n l y )  g i v e n  X2 , . . . , Xn a r e  f i x e d ,  do n o t  depend on 

t h e  l e v e l  where t h o s e  a t t r i b u t e s  a r e  f i x e d .  

A main r e s u l t  can  now be  s t a t e d .  

Thcorem 1. For  n  - > 3,  i f  f o r  some X i ,  {Xi,X.)  i s  p r e f e r e n t i a l l y  
3 

independen t  of t h e  o t h e r  a t t r i b u t e s  f o r  a l l  j f i and Xi i.s 

u t i l i t y  independen t  o f  a l l  t h e  o t h e r  a t t r i b u t e s ,  t h e n  e i t h e r  

where u  and ui a r e  u t i l i t y  f u n c t i o n s  seal-ed from z e r o  t o  o n e ,  

t h e  k i t s  a r e  s c a l i n g  c o n s t a n t s  w i t h  0 < k  < 1, and k  > -1 i 
i s  a  non-zero s c a l i n g  c o n s t a n t  s a t i s f y i n g  t h e  e q u a t i o n  



The p r o o f  of  t h i s  r e s u l t  i s  found i n  Keeney [15 1 .  A l t e r n a t i v e  

se ts  o f  assu~npt . i .ons  l eac l ing  t o  e i t h e r  form (1) o r  ( 2 )  a r e  

fo~znd  i n  Fi-shhurn [7 1 , Meyer [20 ]  , and Pol l .ak [ 2 3 ]  . The f u n c -  

t i o n a l  form (1) i s  r e f e r r e d  t o  a s  t h e  a d d i t i v e  u t i l i t y  f u n c t i o n  

and  ( 2 )  i s  t h e  nlulC-ipl i .cat ive u t i l i t y  f u n c t i o n .  F o r  t h e  c a s e  

o f  two a t t r i b u t e s ,  t h e  f o l l o w i n g  i s  p roved  i n  Kec?ney [16 1 .  

Theorem 2 .  F o r  n  - 2 ,  i f  X1 i s  u t i l i t y  i .ndependent  of X 2  and -- .- . . .- .- 

X 2  i s  u t i l i t y  inciepcnderit  o f  X t h e n  t h e  u t i l i t y  f u n c t i o n  
1 ' 

u (x l  , x 2 )  i s  e i t h e r  a d d i t i v e  or m u l t i p l i c a t i v e  .. 

n  
Using  e i t h e r  (1) o r  ( 2 ) ,  i f  1 ki = 1, t h e  u t i l i t y  f u n c -  

n  i=l 

t i o n  i s  a d d i - t i v e ,  and  i f  1 k ,  f 1, i t  i s  m u l t i p l i c a t i v e .  
I i=l 

n  n  
When 1 ki > 1, t h e n  - 1  < k  < 0,  and  when ki < 1, t h e n  

i=l i=l 

0 < k  < a. To u s e  e i t h e r  t h e  a d d i t i v e  o r  m u l t i p l i c a t i v e  fo rm,  

w e  n e e d  t o  o b t a i n  e x a c t l y  t h e  same i n f o r m a t i o n ,  t h e  n  s i n g l e -  

a t t r i b u t e  u t i l i t y  f u n c t i o n s  u .  ( x . )  and t h e  n  s c a l i n g  c o n s t a n t s  
1 1  

ki .  How t h i s  i n f o r m a t i o n  i s  o b t a i n e d  and  u s e d  i s  c o n s i d e r e d  

i n  d e t a i l .  i n  Keeney and  Ra i f  f a  [ 171 . 

I n  terms o f  t h e  r e q u i r e d  a s s e s s m e n t s  and g e n e r a l  r o b u s t -  

n e s s ,  the a d d i t i v e  and  m u l t i p l i c a t i v e  u t i l i t y  f u n c t i o n s  a p p e a r  

t o  b e  t h e  p r a c t i c a l  o n e s  f o r  s a y  n  A > 4 .  Even when t h e  r e q u i s i t e  

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

a t t r i b u t e s ,  i t  may b e  a  good a p p r o x i m a t i o n  t o  assume t h e y  d o ,  

o r  i t  may b e  r e a s o n a b l e  t o  i n t e g r a t e  d i f f e r e n t  a d d i t i v e  a n d  

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

a t t r i b u t e s .  More g e n e r a l  f u n c t i o n a l  f o r m s ,  r e q u i r i n g  more 

a s s e s s m e n t s ,  have  been  d e v e l o p e d  u s i n g  a  s i m i l a r  a p p r o a c h  f o r  

c a s e s  r e q u i r i n g  a d d i t i o n a l  f l e x i b i l i t y  i n  t h e  p r e f e r e n c e  s t r u c -  

t u r e .  S e e ,  f o r  example ,  B e l l  [ 2 ]  , F a r q u h a r  [5 ]  , F i s h b u r n  [ 6 ]  , 



Keeney [16]  , Kirkwood [ l S ] ,  and Oksman [ 2 2 ] .  

3 .  A p p l i c a t i o n s  

T h i s  s e c t i o n  s u r v e y s  a  number of  a p p l - i c a t i o n s  which have  

e x p l i c i t l y  used  r e s u l t s  such  a s  Theorems 1 and 2  t o  q u a n t i f y  

a  d e c i s i o n  m a k e r ' s  preferences o v e r  more t h a n  one a t t r i b u t e .  

0 r i g i n a . l  r e f e r e n c e s  a r e  i n c l u d e d  f o r  t h e  r e a d e r  i n t e r e s t e d .  i n  

more d e p t h .  Here one can  a t  most j u s t  g e t  a  f e e l i n g  f o r  t h e  

range  of  problems b e i n g  a d d r e s s e d  u s i n g  m u l t i a t t r i b u t e  u t i l i t y .  

The S a f e t y  of  Landing A i r c r a f t .  The s a f e t y  of  l a n d i n g  a n  

a i r p l m e  depends on many f a c t o r s :  wind,  v i s i b i l i t y ,  c e i l i n g ,  

o t h e r  a i r c r a f t  i n  t h e  v i c i n i t y ,  e tc .  Yntema and K l e m  [28]  

a t t e m p t e d  t o  q u a n t i f y  t h e  r e l a t i v e  s a f e t y  of  v a r i o u s  s i t u a t i o n s  

which d i f f e r e d  i n  t e r m s  o f  c e i l i n g ,  v i s i b i l i t y ,  and amount o f  

f u e l  t h a t  would remain a t  touchdown g i v e n  a  normal  l a n d i n g .  

Other  r e l e v a n t  f a c t o r s  w e r e  f i x e d  a t  a  s t a n d a r d  l e v e l .  

The d e c i s i o n  makers f o r  t h i s  s t u d y  w e r e  twen ty  US A i r  

Force  p i l o t s ,  e a c h  o f  whom had a  good d e a l  o f  e x p e r i e n c e  i n  

l a n d i n g  a i r c r a f t  i n  a  v a r i e t y  of  s i t u a t i . o n s .  The t h r e e  a t -  

t r i b u t e  u t i l i t y  f u n c t i o n  chosen was a  g e n e r a l i z a t i o n  of  t h e  

m u l t i p l i c a t i v e  form ( 2 )  r e f e r r e d  t o  a s  t h e  m u l t i l i n e a r  form. 

T h i s  r e q u i r e d  a s s e s s i n g  t h r e e  s i n g l e  a t t r i b u t e  u t i l i t y  func-  

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

c e i l i n g  ranged from 100 t o  5 ,000  f e e t ,  v i s i b i l i t y  from 0.25 t o  f i v e  

m i l e s ,  and remaining f u e l  from f i f t e e n  t o  250 g a l l o n s .  To examine 

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

e a c h  d e c i s i o n  maker was p r e s e n t e d  w i t h  f o r t y  p a i r s  o f  conse-  

quences  and asked  t o  s e l e c t  t h e  p r e f e r a b l e  one from e a c h  p a i r .  

These were compared w i t h  t h e  c h o i c e s  i m p l i e d  by t h e  u t i l i t y  

f u n c t i o n .  Yntema and K l e m  concluded t h e  r e s u l t s  w e r e  s a t i s -  

f a c t o r y  . 



BloodBank J e n n i n g s  [ l o ]  d e v e l o p e d  a  

d e t a i l e d  model o f  a sho1.e-blood i n v e n t o r y  s y s t e m  f o r  a b l o o d  

bank i n  a  h o s p i t a l  and  examined p o i i c y  o p t i o n s  i n  s u c h  a s y s -  

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

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

S h o r t a g e  i s  t h e  b l o o d  r e q u e s t e d  by a  d o c t o r  n o t  a v a i l a b l e  i n  

t h e  h o s p i t a l  i n v e n t o r y .  O u t d a t e d  b l o o d  i s  b l o o d  n o t  u s e d  

d u r i n g  i t s  l e g a l  l i f e t i m e ,  which  i s  currently twenty-one  d a y s  

i n  m o s t  h o s p i t a l s  i n  t h e  Un i t ed  S t a t e s .  

A s  a  p a r t  o f  my d o c t o r a l  d i s s e r t a t i o n  (see [13]  ) , I t r i e d  

t o  a s s e s s  t h e  p r e f e r e n c e s  o f  t h e  n u r s e  who was i n  c h a r g e  o f  

o r d e r i n g  b l o o d  f o r  t h e  b l o o d  bank o f  t h e  Cambridge H o s p i t a l  

i n  Ccmbr idge ,  M a s s a c h u s e t t s .  F o r  t h e  two a t t r i b u t e s ,  s h o r t a g e  

and o u t d a t i n g ,  u t i l i t y  i ndependence  p r o p e r t i e s  w e r e  v e r i f i e d ,  

and Theorem 2 was u s e d  d i r e c t l y .  A u t i l i t y  f u n c t i o n ,  which 

a p p e a r e d  t o  b e  a  r e s o n a b l y  good r e p r e s e n t a t i o n  o f  t h e  n u r s e s  

p r e f e r e n c e s ,  was d e v e l o p e d .  

I n  t h i s  s i t u a t i o n ,  t h e  d e c i s i o n  maker ( t h e  n u r s e )  h a d  a  

d e g r e e  i n  l i b e r a l  a r t s  and  no  f o r m a l  s c i e n t i f i c  t r a i n i n g .  On 

t h e  o t h e r  hand ,  s h e  seemed i n t e r e s t e d  and e n t h u s i a s t i c  a b o u t  

t h e  p r o c e d u r e s .  I f e l t  t h e  a s s e s s m e n t  p r o c e d u r e  wen t  v e r y  

smoo th ly .  S i m i l a r  e x p e r i e n c e s  more r e c e n t l y  have  l e d  m e  t o  

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

i s  more i m p o r t a n t  f o r  o b t a i n i n g  a  good u t i l i t y  func t ion - -one  

which  c a p t u r e s  t h e  d e c i s i o n  makers  p r e f e r e n c e s  r e a s o n a b l y  w e l l - -  

t h a n  a  f o r m a l  q u a n t i t a t i v e  e d u c a t i o n .  

I n s t r u c t i o n a l  Programs.  Roche [261 examined t h e  problem o f  a  

d e c i s i o n  maker who must  choose  among a l t e r n a t e  b u d g e t  a l l o c a -  

t i o n s  i n  a  s m a l l  s c h o o l  d i s t r i c t .  I n  p a r t i c u l a r ,  h e  concen-  

t r a t e d  on t h e  a l l o c a t i o n  o f  f u n d s  f o r  f o u r  j u n i o r - h i g h  p rograms :  

E n g l i s h / l a n g u a g e  a r t s ,  s c i e n c e ,  m a t h e m a t i c s ,  and s o c i a l  s t u d i e s .  

F o r  measurement  p u r p o s e s ,  Roche and members o f  t h e  s c h o o l  

s y s t e m  c h o s e  " t h e  p e r c e n t a g e  o f  s t u d e n t s  a c h i e v i n g  a t  o r  above  



g r a d e  l e v e l  on t h e  s t a n d a r d i z e d  a c h i e v e m e n t  t e s t s "  f o r  e a c h  

o f  t17e f o u r  p roq rams .  

' i ' h t ;  p r e f e r e l l c e s  o f  n i n e  i r~c I . i v id i l a l s  were assessed, narnel.y, 

t h e  p s i  l l c i p a l  arltl ass. is .Larlt  p r i n c i p a l  o f  t h e  j u n i o r  hj.911 sclzool , 
t h e  super.  i n  L e n d e ; ~ t  and a s s i .  s t a n t  super . in .Lendent ,  and  a.11 f i v e  

c o r m i t t e e  ~ncmbcr:; o f  t h e  town Is s c h o o l  conun i t t ee .  F i r s t  i.t 

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

ind~-.l.)cnctcnt o f  tlic o t h e r  a t i :  r i h u t e s  . T h i s  all-owed o n e  t o  con-  

s t r u c t  a n  a d d i t i v e  v a l u e  f u n c t i o n  (r;-,e [ 2 5 ] ) ,  which a s s i g n s  a 

number t o  e a c h  posc;silsle se t  of  f o u r - t u p l e s  o f  t h e  a c h i e v e m e n t  

i n d i c e s  s u c h  t h a t  h i g h e r  numbers  a r e  p r e f e r r e d .  I t  i s  n o t  

n e c e s s a r i l y  a p p r o p r i a t e  t o  u s e  t h i s  f u n c t i o n  on d e c i s i o n s  i n -  

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

a b l y  i n  o b t a i n i n 9  a  m u l t i a t t r i b u t e  u t i l i t y  f u n c t i o n .  

F i r e  Depar tment  Response T i m e .  A c l a s s i c a l  q u e s t i o n  f a c i n g  

f i r e  depar t . rnen ts  i .s  "how muc,h is  a m i n u t e  o f  r e s p o n s e  t i m e  

w o r t h . "  S p e c i . f i . c a l l y ,  i n  N e w  York C i t y ,  t h e  s t a n d a r d  r e s p o n s e  

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

t h e  a l a r m  l o c a t i o r l .  Thus t h e  q u a l i t y  o f  r e s p o n s e  m i g h t  b e  

measu red  by  a u t . i . l i t y  f u n c t i o n  w i t h  f i v e  a rgumen t s :  t h e  re-- 

s p o n s e  t i m e s  o f  t h e  t h r e e  e n g i n e s  a.nd t h e  two ladderys .  Given 

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

examined f o r  t h e i r  o v e r a l l  i ~ n p a c t  on r e s p o n s e  t i m e .  

I n  c o n j u n c t i o n  w i t h  t h e  j o i n t  work o f  t h e  N e w  York C i t y  

F i r e  Depar tment  and  t h e  N e w  York C i t y  Rand I n s t i t u t e ,  t h e  

u t i l i t y  f u n c t i o n  o f  o n e  o f  t h e  d e p u t y  f i r e  c h i e f s  was a s s e s s e d .  

The p r o c e d u r e  and  r e s u l t s  a r e  found  i n  Keeney [ 1 2 ] .  

Mexico C i t y  A i r p o r t .  I n  1971 ,  t h e  M i n i s t r y  o f  P u b l i c  Works 

i n  Mexico had  t h e  r e s p o n s i b i l - i t y  t o  recolnrncnd a s t r a t e g y  t o  

t h e  P r e s i d e n t  f o r  d e v e l o p i n g  t h e  a i r p o r t  f a c i l i t i e s  f o r  Mexico 

C i t y  o v e r  t h e  r e m a i n d e r  o f  t h i s  c e n t u r y .  T o q e t h e r  w i t h  t h e  

m i n i s t r y ,  R.  d c N e u f v i l l e ,  B .  R a i f f a ,  and myse l f  c o n d u c t e d  a 



d e c i s i o n  a n a l y s i s  f o r  e v a l u a t i n g  p 0 s s i 5 ~ e  deve lopmenta l  

s t r a t e g i e s .  This f i r s t  model examined t h c  impack o f  o p e r a t i n g  

v a r i o u s  f u n c t i o n a . 1  types o f  a i r c r a f t  ( e .  g .  d o ~ u e s t i c ,  i n t e r -  

n a t i o n a l ,  ~ r ~ i l  i t a r y )  a t  d i f f e r e n t  a i r p o r t s  i n  t h e  F1exic.o C i t y  

a r e a  on s i x  v a r i a b l e s :  c a p a c i t y ,  c o s t ,  s a f e t y ,  s o c i a l  d i s r u p -  

t i o n ,  no i . se ,  and a c c e s s  ti-me. A forsual u t : i l i t y  f u n c t i o n  w a s  

a s s e s s e d  o v e r  t h e s e  f o r  t h e  Di l -ec tor  o f  A i r p o r t s  o f  Mexico. 

D e t a i l s  a r e  fo.c;ld i n  [ 111 . 
A second model was c o n s t r u c t e d  t o  examine s t r a t e g i e s  f o r  

t h e  Mexican Government t o  p roceed  wi-th th? p r o j e c t .  T h i s  model 

e x p l i c i t l y  i n c l u d e d  less  t a n g i b l e  f a c t o r s ,  such  a s ,  p o l i t i c a l  

e f f e c t s ,  o v e r a l l  e f f e c t i v e n e s s ,  f l e x i b i l i t y  t o  a d a p t  t h e  

p o l i c y  when needed ,  p r e s t i g e ,  e t c .  T h i s  i s  d e s c r i b e d  i n  

d e N e u f v i l l e  and Keeney [ 4 ] .  T h i s  work d i d  have a  major  impact  

on t h e  M i n i s t r y  of P u b l i c  Works' recommendations t o  t h e  

P r e s i d e n t  o f  Mexico. I t  i s  n o t  c l e a r  t o  what d e g r e e  it h a s  

had an impact  on t h e  f i n a l  d e c i s i o n  p r o c e s s .  

Trea tment  f o r  C l e f t  L i p  and P a l a t e .  The second most common 

c o n g e n i t a l  d e f e c t  i n  t h e  US i s  c l e f t  l i p  and c l e f t  p a l a t e .  There a r e  

a l t e r n a t i v e  approaches  f o r  t r ea tment . ,  e a c h  hav ing  a m u l t i t u d e  

o f  e f f e c t s ,  b u t  none o f  t h e s e  i n v o l v e  l i f e - a n d - d e a t h  t y p e  

d e c i s i o n s .  N e v e r t h e l e s s ,  t h e  problem i s  o b v i o u s l y  v e r y  

i m p o r t a n t ;  t h u s ,  t h e  t r e a t m e n t  s t r a t e g y  i s  i m p o r t a n t .  

K r i s c h e r  [19]  e v a l u a t e d  v a r i o u s  t r e a t m e n t  s t r a t e g i e s  u s i n g  

m u l t i a t t r i b u t e  u t i l i t y  a n a l y s i s .  The f o u r  v a r i a b l e s  which 

he  e x p l i c i t l y  used  i n  t h e  e v a l u a t i o n  w e r e  c o s t  o f  t r e a t n e n t ,  

impact  on speech  i n t e l l i g i b i l i t y ,  impact  on h e a r i n g ,  and t h e  

c o s m e t i c  e f f e c t s .  

U t i l i t y  f u n c t i o n s  f o r  e i g h t y - n i n e  c l i n i c i a n s  and t h i r t y  

p a r e n t s  of  c h i l d r e n  w i t h  c l e f t  l i p  and p a l a t e  were a s s e s s e d  

u s i n g  a  q u e s t i o n n a i r e .  O v e r a l l  l i t t l e  d i f f e r e n c e s  i n  p r e f -  

e r e n c e s  were found among d o c t o r s  o r  between d o c t o r s  and p a r e n t s .  

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

s t r a t e g i e s  were examined. 



Nuclear  - Power S i t i n g .  Two s t u d i e s  have been conducted o f  

n u c l e a r  power p lant  s i t i n g  u s i n g  m u l t i a t t r i b u t e  u t i l i t y .  I n  

a  doc . to ra l  d i s s z r t . a t i o n ,  Gros [ 9 ]  s t u d i e d  t h e  p r ~ b l e m  of  

dep l cy ing  1,000-Mw base- load u n i t s  on t h e  N e w  England c o a s t .  

S p e c i f i c a l l y ,  he examined t h e  b e n e f i t s  and c o s t s  a c c r u i n g  

t o  f o u r  s e p a r a t e  g roups :  e n v i . r o n n e n t a l i s t s ,  t h e  u t i l i t y  

companies,  r e g u l a t o r y  a g e n c i e s ,  and l o c a l  g roups .  Using i n -  

d i v i d u a l s  w i t h  a knowledge o f  each  groups  i n t e r e s t s ,  u t i l i t y  

f u n c t i o n s  f o r  e ach  o f  t h e s e  w e r e  a s s e s s e d  ove r  f o u r  proxy 

a t t r i b u t e s :  monetary c o s t s ,  p o p u l a t i o n  w i t h i n  f i f t e e n  m i l e s  o f  t h e  

s i t e ,  t empe ra tu r e  o f  w a t e r  r e l e a s e d  a f t e r  c o o l i n g ,  and c a p a c i t . ~  

o f  t h e  s i t e  measured i n  ni~mber o f  1,000-Mw u n i t s .  

Using t h e  o v e r a l l  approach d e s c r i b e d  i n  Naj-r e t  a l .  [211 ,  

Woodward-Clyde Consul tanJ is  o f  San F r a n c i s c o  has  been u s i n g  

m u l t i a t t r i b u t c  d e c i s i o n  a n a l y s j  s i n  t h e i r  p r o f e s s i o ~ a l  p rac -  

t i c e  w h i l e  c o n s u l t i n g  f o r  u t i l i t y  companies.  The f i r s t  s t u d y  

was r e c e n t l y  completed .  F i r s t  c a n d i d a t e  s i tes w e r e  s e l e c t e d  

consi .der ing s e v e r a l  f a c t o r s  such a s  e a r t hquake  p o t e n t i a l ,  

f a u l t s ,  w a t e r  a v a i l a b i l i t y ,  e tc .  Eva lua t i on  o f  t h e s e  s i t e s  

i nvo lved  a s s e s s i n g  a  u t i l i t y  f u n c t i o n  i n c l u d i n g  t h e  env i ron -  

menta l  impact  on f i s h ,  wa t e r fowl ,  and rare and endangered 

s p e c i e s ;  t h e  socio-economic impact  on t h e  communities n e a r  

t h e  s i t e  due t o  t h e  boom-bust c y c l e ;  t h e  s a f e t y  o f  t h e  popula-  

t i o n  due t o  r a d i a t i o n  and p o s s i b l e  a c c i d e n t s ;  c o s t s ;  and 

sys tem r e l i a b i l i t y .  T h i s  work w i l l  be r e p o r t e d  soon.  

Corpora te  O b j e c t i v e s .  For many o p e r a t i o n a l  problems i n  f i r m s  

p roduc ing  p roduc t s - -as  opposed t o  s e r v i c e  o r i e n t e d  f i r m s - - i t  

may be a p p r o p r i a t e  t o  u se  a  s i n g l e  monetary a t t r i b c t e  i.n 

e v a l u a t i n g  a l t e r n a t i v e s .  However, i n  d e c i s i o n s  conce rn ing  

s t r a t e g i c  p o l i c y  o f  a  f i r m ,  t h e  board  o f  d i r e c t o r s  weighs t h e  

a l t e r n a t i v e s  i n  t e r m s  o f  s e v e r a l  d i f f e r e n t  c r i t e r i a .  Recen t l y ,  

Woodward-Clyde C o n s u l t a n t s  h a s  s p e c i f i e d  i t s  o v e r a l l  o b j e c t i v e s  

i n  a h i e r a r c h y  and u t i l i t y  f u n c t i o n s  of  s e v e r a l  board  members 

w e r e  a s s e s s e d .  The f i n a l  a t t r i b u t e s  concerned such d i v e r s e  



a s p e c t s  a s  r e t a i n e d  e a r n i n ~ s ;  i n c r e a s e  i n  s a l a r i e s ;  i n c e n t a t i v e  

c o m p e n s a t i o n ;  g rowth  i n  t h e  r e t i r e m e n t  p l a n ;  US a n d  f o r e i g n  

c o v e r a g e ;  d e p t h ,  b r e a d t h ,  and b a l a n c e  o f  p r o f e s s i o n a l  p e r s o n -  

n e l ;  and  t h e  i n c r e a s e  i n  p r o f e s s i o n a l  c a p a b i l i t y .  Fo,r d e t a i l s  

o f  t h e  a s s e s s m e n t s ,  see Keeney [14 ]  . 

P e r s o n a l  Consumwtion a n d  I n v e s t m e n t  S t r a t e s v .  How s h o u l d  an 

i n d i v i d u a l  a l l o c a t e  h i s  o r  h e r  incomz and  a c c u m u l a t e d  w e a l t h  

on consumpti-on o v e r  t h e  y e a r s ?  Shou ld  one  s p e n d  more on con-  

s u m p t i c n  d u r i n g  t h e  a g e s  t h i r t y  t o  f o r t y  and  h a v e  less  f o r  

ret i r e m e r i t  st s i x t y  o r  v i c e  v e r s a ?  R i c h a r d  Meyer o f  t h e  Harva rd  

B u s i n e s s  S c h o o l  h a s  c o n d u c t e d  an  a p p l i . c a t i o n s  o r i e n t e d  r e s e a r c h  

program on  t h i s  g e n e r a l  t o p i c  o v e r  t h e  l a s t  s i x  y e a r s .  H i s  

a t t r i b u t e s  c o n c e r n  t h e  consumpt ion  i n  e a c h  y e a r  u n t i l .  d e a t h .  

Dea th  i t s e l f  i s  t r e a t e d  a s  an  unknown. U t i l i t y  f u n c t i o n s  h a v e  

been  a s s e s s e d  f o r  s e v e r a l  i n d i v i d u a l s  and  s t r a t e g i e s  e v a l u a t e d  

w i t h  t h e  a i d  o f  an i n t e r a c t i v e  compu te r  p rogram.  Some r e s u l t s  

are found  i n  a  d o c t o r a l  d i s s e r t * t i o n  by Oksman [ 2 2 ] .  

F o r e s t  P e s t  Management. The e c o l o g y  p r o j e c t  a t  t h e  I n t e r n a -  

t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sys t ems  A n a l y s i s  (IIASA) i n  

Laxcnburg ,  A u s t r i a , d e v e l o p e d  a model  f o r  e v a l u a t i n g  c o n t r o l  

s t r a t e g i e s  f o r  t h ?  s p r u c e  budworm. T h i s  p e s t  p e r i o d i c a l l y  

d e s t r o y s  much o f  t h e  f o r e s t s  o f  New Brunswick ,  Canada.  Major  

v a r i a b l e s  o f  i n t e r e s t  i m p a c t e d  by t h e  v a r i o u s  s t r a t e g i e s  are 

t h e  l u n h e r  i n d u s t r y  p r o f i t s  i n  N e w  Brunswick ,  t h e  unemployment 

i n  t h e  a r e a  ( s i n c e  t h e  lumber i n d u s t r y  i s  v e r y  s i g n i f i c a n t ) ,  

and  t h e  r e c r e a t i o n a l  v a l u e  o f  t h e  f o r e s t .  The p rob lem i s  

c o m p l i c a t e d  b e c a u s e  t h e  i m p a c t  o f  any s t r a t e g y  e f f e c t s  p e r i o d s  

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

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

t i m e  f o r  p u r p o s e s  o f  e v a l u a t i n g  t r e a t m e n t  a l t e r n a t i v e s .  

A l though  t h e  work i s  n o t  y e t  c o m p l e t e ,  s e v e r a l  a s p e c t s  o f  t h e  

program a r e  r e p o r t e d  i n  B e l l  [ 1 , 3 ] .  



4 .  Comments 

The c a s e s  d i s c u s s e d  above a r e  n e i t h e r  e x h a u s t i v e  n o r  

r e p r e s e n t a t j - v n  of al.1. t h e  work b e i n g  done  unde r  t h e  t i t l e  

m u l ' i i a t t r i h u t e  u - L i l i t y .  S e v e r a l  o t h e r  cases,  c o ~ ~ d u c t e d  

m a i n l y  by o t h e r  i n d i v i d u a l s ,  a r e  d e s c r i b e d  i n  a  book on t h e  

t o p i c  [ 1 7 ] .  I t  i s  a  f a c t  t h a t  most  complex p rob lems  d o  i n -  

v o l v e  m u l t i p l e  o b j e c t i . v e s .  Hence i f  one  c o n s i d e r s  a n a l y s i s  

wor t l lwl l i le ,  t h e  q u e s t i o n  i s  w h e t h e r  t o  f o r m a l l y  o r  i n fo rm-  

a l l y  incl .ude t h i s  a s p c c t .  The a l t e r n a t i v e  o f  f o r g e t t i n g  t h e  

m u l t i p l e  o b j e c t i v e s  a l - t o g e t h e r  s e e m s  u n r e a s o n a b l e  i f  one  

hopes  t o  have  any s u b s e q u e n t  impac t  on t h e  d e c i s i o n .  

I n  many c o m p l i c a t e d  p r o b l e m s ,  s e v e r a l  man-years  may be  

s p e n t  d e v e l o p i n g  a  model ( e . g .  s i m u l a t i o n )  t o  r e l a t e  t h e  

m u l t i p l e  i n p u t ,  o u t p u t ,  and  d e c i s i o n  v a r i a b l e s .  Tlie f i n a l  

r e s u l t  o f  a l l  t h i s  i s  a r e p o r t  t o  " t h e  d e c i s i o n  maker" who, 

a f t e r  p e r h a p s  a  week of t h i n k i n g  and  c o n s u l t i n g  w i t h  h i s  

" a d v i s o r s , "  makes a  d e c i s i o n .  I f  t h e  problem r e q u i r e s  so  

much m o d e l l i n g ,  it s e e m s  t h a t  i n  some c a s e s  it may be  v e r y  

d i f f i c u l t  t o  s o r t  o u t  t h e  o v e r a l l  p r e f e r e n c e s  i n  o n e ' s  head  

i n  a week. A s s e s s i n g  a m u l t i a t t r i b u t e  u t i l i t y  f u n c t i o n  o f f e r s  

t h e  d e c i s i o n  maker an o p t i o n  t o  an i n - t h e - h e a d  a n a l y s i s  t o  

b o t h  a )  g e t  h i s  p r e f e r e n c e s  s t r a i g h t ,  and  b )  e v a l u a t e  p o l i c i e s  

u s i n g  h i s  p r e f e r e n c e s  and  t h e  model o u t p u t  i n  a  l o g i c a l l y  con-  

s i s t e n t  manner .  I t  b ~ o u l d  a p p e a r  t h a t  f o r  some p r o b l e m s ,  t h e  

s h i f t i n g  o f  a few man-months e f f o r t  f rom t h e  m o d e l l i n g  a s p e c t s  

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

Ano the r  c l a s s  o f  p rob lems  where o n e  may f i n d  m u l t i a t t r j - b u t e  

u t i l i t y  u s e f u l  are t h o s e  where t h e  v a l u e  of p r e f e r e n c e  i s s u e s  

are c r i t i c a l .  An example d i s c u s s e d  e a r l i e r  i n v o l v e d  t h e  

c o r p o r a t e  o b j e c t i v e s .  Here t h e  p u r p o s e  i s  n o t  t o  make a 

d e c i s i o n ,  b u t  r a t h e r  t o  a s s i s t  i n  1) a r t i c u l a t i n g  s u b s t a n -  

t i a t i v e  i s s u e s ,  2 )  s e n s i t i z i n g  d i f f e r e n t  i n d i v i d - u a l s  t o  t h e  

i s s u e s  i n v o l v e d ,  3 )  g e n e r a t i n g  c r e a t i v e  a l t e r n a t i v e s ,  4 )  

communica t ing ,  5 )  i s o l a t i n g  d i f f e r e n c e s  i n  judgment and  



preferences, and 6) resolving those differences. The use- 

fulness of such analyses is only beginning to be recognized. 
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