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MANAGERIAL DECISION SUPPORT SYSTEMS: 
AN INTRODUCTION* 

Ronald M. L e e  

A t e r m  t h a t  h a s  g a i n e d  c o n s i d e r a b l e  p o p u l a r i t y  i n  r e c e n t  
y e a r s  is " D e c i s i o n  S u p p o r t  S y s t e m s "  (IiSS;. T h i s  r e f e r s  
e s s e n t i a l l y  t o  a new p e r s p e c t i v e  on t h e  u s e  o f  c o m p u t e r s  i n  
p r i v a t e  and  p u b l i c  o r g a n i z a t i o n s ,  o n e  t h a t  f o c u s e s  p r i m a r i l y  on  
t h e  d e c i s i o n  making p r o b l e m s  of  a manager.  

The c o n c e p t  of  a D S S  w a s  o r i g i n a l l y  m o t i v a t e d  by a 
r e a c t i o n  t o  a n  earlier c o n c e p t  of a "Management I n f o r m a t i o n  
Sys tem" (MIS),  p o p u l a r  i n  t h e  1 9 b 0 7 s  and  e a r l y  70's. A r t i c l e s  
a b o u t  MIS t e n d e d  t o  b e  v i s i o n a r y  p o r t r a i t s  o f  a manager 
s u r r o u n d e d  by g l e a m i n g  t e c h n o l o g y ,  r u n n i n g  t h e  f i r m  w i t h  
b u t t o n s  and  l e v e r s  l i k e  t h e  c a p t a i n  o f  a r o c k e t  s h i p .  Much o f  
t h i s  w a s  b a s e d  on p r e d i c t e d  a d v a n c e s  i n  compu te r  t e c h n o l o g y .  

A s  i t  t u r n e d  o u t ,  compu te r  t e c h n o l o g y  d i d  advance ,  i n  many 
cases m o r e  q u i c k l y  t h a n  t h e  p r e d i c t i o n s .  Where p r o g r e s s  w a s  
l a c k i n g ,  however.  w a s  i n  o u r  a b i l i t y  t o  a p p l y  t h i s  t e c h n o l o g y  
t o  m a n a g e r i a l  p rob lems .  By t h e  end of  t h e  1970's, t h e  f u n c t i o n  
a f  a manager w a s  still  l i t t l e  a f f e c t e d  by t h e  new t e c h n o l a g y .  

7 # r n i s  is n o t  t o  s a y  t h a t  compct ters  haven't a f f e c t e d  
b u s i n e s s  o r g a n i z a t i o n s  a s  a  whole ,  however .  in t h e  U.S .  f o r  
i n s t a n c e ,  i t  is now common f o r  c a i p a n i e s  l a r g e  and s m a l l  t o  d o  
t h e i r  p a y r o l l  p r o c e s s i n g  by cnmputer .  O t h e r  common a p p l i c a t i o n s  
are v a r i o u s  t y p e s  f  bookkeeping  f u n c t i o n s .  sales a l d e r  
p r o c ~ s s i n g  and r e c o r d i n g  o f  i n v e n t o r y  i n i o r m a t i o n .  

------------------- 
S T r a n s l a t e d  v e r s i o n  a p p e a r e d  25 J u n e ,  1932 i n  a  s p e c i a l  
"Informatics" s e c t i o n  of  t h e  F o r t u g u e s e  newspape r?  O JORNFiL. 



The t y p e s  o f  c o m p u t e r  a p p l i c a t i o n s  t h a t  h a v e  b e e n  m o s t  
s u c c e = s f  ui i n  or igani  i a t i  o n s  are t h o s e  w h e r e  t h e r e  a1 r e a d y  
e x  i st e d  w e l l - d e f  i n e d  p r a c e d u r e s  f o r  d o i n g  t h i s  a c t i v i t y  
manual 1 y. 

ILL-STSUCTURED FROELEMS 

M o s t  m a n a i g ~ r i  a1 p r o b l e m s ,  b y  c o n t r a s t ,  t e n d  t o  b e  
" i l l - s t r u c t u r e d " .  A a manager  what  h e  or s h e  d o e s  a n d  you 
w i l l  l i k e l y  g e t  a n  e v a s i v e  a n s w e r  l i k e  " I  o v e r s e e  p r o d u c t i o n "  
or " I  d i r e c t  m a r k e t i n g  e f f o r t s " .  I f  you t r y  t o  g e t  m o r e  
s p e c i f i c ,  t h e  r e p l i e s  may b e  i n  t e r m s  o f  a c t i v i t i e s s  l i k e  
r e a d i n g  r e p o r t s ,  i s s u i n g  ~ r d e r s ,  s i g n i n g  c o n t r a c t s ,  i n s p e c t i n g  
t h e  p l a n t ,  t e l e p h o n e  c a l l s ,  c o m m i t t e e  m e e t i n g s ,  etc. S t i l l ,  
n o n e  o f  t h e s e  a n s w e r s  h e l p s .  much i n  f i n d i n g  o u t  wha t  t y p e s  o f  
i n f  o r m a t i o n  p r o c e s s i n g  i d o n e  i n  t h e  m a n a g e r ' s  d e c i s i o n  
a c t i v i t y .  

The p r o b l e m  is t h a t  a m a n a g e r ' s  a c t i v i t i e s  are a l m o s t  b y  
d e f i n i t i o n  i r r e g u l a r  a n d  d i f f i c u l t  t~ s y s t e m a t i z e .  T h o s e  
a c t i v i t i e s  t h a t  d o  become s y s t e m a t i c  are g e n e r a l l y  p a s s e d  ~ n  t o  
a s u b o r d i n a t e ,  l e a v i n g  t h e  manager  i n  t h e  role o f  a n  " e x c e p t i n n  
h a n d l e r " ,  d e a l i n g  o n l y  w i t h  t h e  u n u s u a l  case5 t h a t  a r e n ' t  
c o v e r e d  b y  a r e g u l a r  p r o c e d u r e .  

SUFPOFTING MANAGEMENT ACTIVITIES 

I t  is o b s e r v a t i o n s  s u c h  as t h e s e  t h a t  l e d  t o  t h e  i n v e n t i o n  
o f  t h e  t e r m  " D e c i s i o n  S u p p o r t  S y s t e m s " .  T h e  e m p h a s i  s is o n  t h e  
s e c o n d  word,  s u p p o r t .  T h e  v i e w  is t h a t  m a n a g e r i a l  a c t i v i t y  is 
much too i l l - s t r u c t u r e d ,  d i v e r s e  a n d  d y n a m i c  t o  t r y  t o  
e n c o m p a s s s  i n  a s i n g l e  c o m p r e h e n s i v e  c o m p u t e r  s y s t e m .  G m o r e  
humble ,  b u t  m o r e  r e a l i s t i c  g o a l  is r a t h e r  t o  s u p p o r t  or a i d  t h e  
manager  i n  s e l e c t e d  s u b - t a s k s  o f  t h i s  p r o c e s s .  

A d o p t i n g  t h i s  p e r s p e c t i v e  l e a d s  t o  a much d i f f e r e n t  
a t t i t u d e  t o w a r d s  s y s t e m  d e v e l o p m e n t  o f  ESS ' s  t h a n  f o r  
c o n v e n t i o n a l  d a t a  p r o c e s s i n g  a p p l i c a t i o n s .  

EFFECTIVE VERSUS EFFICIENT SYSTEMS 

An i m p o r t a n t  c r i t e r i o n  i n  d a t a  p r o c e s s i n g  is e f  f i c i e n c v .  
The  a p p l i c a t i o n  is j u s t i f i e d  i f  i t .  r e d u c e s  t h e  i n + o r m a t i o n  
hand1  i n g  cos ts  o f  t h e  o r g a n i i a t i a n n  a n d i c r  p e r f  o r m s  t h e  f u n c t i o n  
a t  g r e a t e r  s p e e d  or w i t h  g r e a t e r  a c c u r a c y  t h a n  is p o s s i b l e  
manual 1 y. 

The  o v e r - r i d i n g  c r i t e r i o n  f a r  a D e c i s i o n  S u p p o r t  S y s t e m ,  
by c o n t r a s t ,  is e f f e c t i v e n e s s .  The  g o a l  is t o  make b e t t e r  -- 
n o t  c h e a p e r  or f a s t e r  -- d e c i s i o n s .  E f f i c i e n c y  c o n c e n t r a t e s  a n  
d a i n g  t h i n g s  r i g h t .  E f f e c t i v e n e s s  f o c u s s s  o n  d a i n g  t h e  r i g h t  
t h i n g s .  I n  d a t a  p r o c e s s i n g ,  t h e  s y s t e m ' =  f u n c t i o n  is g e n e r a l  1 y 
o b v i o u s  (e. g. p a y r o i  1 ,  sales o r d e r  p r o c e s s i n g ) ,  a n d  t h e  p r o b l e m  
is t~ d o  t h i s  b e t t e r .  I n  d e c i s i o n  s u p p o r t  s y s t ~ m s ,  wha t  t h e  
s y s t e m  is t o  d o  is i t s e l f  p r o b l e m a t i c ,  and  t h e  p r i n c i p a l  f a c u s  



o f  e f f o r t .  W h i l e  t h e  e f f i c i e n c y  o f  a d a t a  p r o c e s s i n g  
a p p l i c a t i o n  is f a i r l y  e a s i l y  m e a s u r e d  i n  t e r m s  o i  cast ,  i t  is 
n o t  s o  e a s y  t o  m e a s u r e  i m p r a v e m e n t s  i n  d e c i s i o n  making.  a n  t h e  
o t h e r  h a n d ,  t h e s e  i m p r o v e m e n t s  are, p o t e n t i  a1 1 y ,  o i  S a r  g r e a t e r  
i m p o r t a n c e  t o  t h e  o r g a n i z a t i o n .  

NOT COMPREHENSIVE 

A n a t h e r  common cr i  t e r i o n  f o r  d a t a  p r o c e s s i n g  a p p l i c a t i o n s  
is c o m p r e h e n s i v e n e s s .  A p a y r o l l  p r o g r a m ,  f o r  i n s t a n c e ,  n e e d s  t o  
i n c l u d e  r u l e s  f o r  a l l  t h e  p o s s i b l e  t y p e s  o f  o v e r t i m e ,  s i c k  
l e a v e ,  v a c a t i o n s ,  t a x  a n d  i n s u r a n c e  c o m p u t a t i o n s ,  etc. a s  w e l l  
a s  c h e c k i n g  a n d  cross-chec1:: ing f o r  errors ar i n c o n s i s t e n c i e s  i n  
t h e  i n p u t  d a t a .  

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

EVDLUTIONARY DEVELOFMENT 

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

D a t a  p r o c e s s i n g  a p p l i c a t i o n s  are d e v e l o p e d  i n  a f a s h i o n  
somewhat l i k e  b u i l d i n g  a f a c t o r y .  They b o t h  b e g i n  w i t h  a 
g e n e r a l  s p e c i f i c a t i o n  o f  t h e  f u n c t i o n  t o  b e  perfor-med. Next  a 
d e t a i l e d  a n a l y s i s  a n d  d e s i g n  is d o n e ,  which  s p e c i f i e s  t h e  
l a y o u t  a n d  p r o c e s s s i n g  s t e p s  t o  b e  p e r f o r m e d .  Then c o m e s  t h e  
c o n s t r u c t i o n  s t a g e  when t h e  p r o g r a m s  a re  w r i t t e n .  T h i s  is 
f o l l o w e d  b y  a t e s t i n g  p e r i o d  w h e r e  t h e  s y s t e m  is c h e c k e d  o u t  
f  ar a c c u r a c y  a n d  e f f i c i e n c y .  F i n a l l y ,  i t  is p u t  i n t o  
p r o d u c t i o n .  I m p l i c i t  i n  t h i s  a p p r o a c h  is t h e  a s s u m p t i o n  t h a t  
o n c e  t h e  s y s t e m  is o p e r a t i o n a l ,  t h e r e  s h o u l d  b e  l i t t l e  n e e d  f o r  
later r e v i s i o n .  ( I t  o f t e n  h a p p e n s ,  o f  c o u r s e ,  t h a t  later 
r e v i s i o n s  are n e c e s s a r y .  B u t  b e c a u s e  o f  t h e  way t h e  s y s t e m  w a s  
b u i l t ,  e v e n  s m a l l  r e v i s i o n s  t e n d  t o  be c o m p l i c a t e d ,  t i m e  
consuming  , a n d  cast  1 y. 

The  a p p r o a c h  f o r  d e v e l o p i n g  a d e c i s i o n  s u p p o r t  s y s t e m  is 
q u i t e  t h e  o p p o s i t e .  T h e r e  is n o  o v e r a l l  s p e c i f i c a t i o n  o f  t h e  
s y s t e m ' s  f  u n c t  i o n ,  n o r  are t h e r e  d i s t i n c t  d e s i g n  a n d  
i m p l e m e n t a t i o n  p h a s e s .  B e g i n n i n g  w i t h  t h e  v i e w  t h a t  m a n a g e r i a l  
n e e d s  are l a r g e 1  y  i 1 1 - s t r u c t c ~ r e d ,  a n d  v a r y  c o n s i d e r a b l y  f r o m  
a n e  d a y  t o  t h e  n e x t ,  t h e  e m p h a s i s  is n o t  o n  c a r e + u l l y  p l a n n e d  
d e s i g n ,  b u t  r a t h e r  o n  a d  h o c  f u n c t i o n a l i t y  -- i .e. t h e  a b i l i t y  
t o  w r i t e  "q~1ic1:: a n d  d i r t y "  p r o g r a m s  t h a t  may b e  u s e d  on1 y  a 
s i n g l e  t i m e .  

C e r t a i n  a f  t h e s e  a d  h o c  p r o g r a m s  may b e  f a u n d  u s e f u l  fai-- 
r e p e a t e d  USES. What o f t e n  h a p p e n s  i n  t h e s e  cases is t h a t  t h e  
m a n a g e r / u s e r ,  a f t e r  e x p e r i m e n t i n g  w i t h  t h e  i n l t i a l  v e r s i n n  o f  
t h e  p r o g r a m ,  g e t s  many m o r e  i d e a s  .For e n h a n c e m e n t s  a n d  
e x t e n s i o n s .  Once t h e s e  are p r o v i d e d ,  t h e  manager  r e c o g n i z e s  
f u r t h e r  e x t e n s i o n s ,  a n d  so o n .  A PSS thu.5 d e v e l o p s  by  a n  
i t e r a t i v e ,  e . v u l u t i a n a r y  p r o c e s s ,  r a t h e r  t h a n  by s i n g l e - s h a t  



a n a l  y s i  5 - d ~ s i  gn-i m p l e m e n t a t i ~ n ~  

P a r t  of t h e  need  f o r  t h i s  e v o l u t i o n a r y ,  a d a p t i v e  a p p r o a c h  
i t h e  +act  t h a t  m a n a g e r i a l  d e c i s i o n  p r o b l e m s  c h a n g e  r a p i d 1  y  
w i t h  c h a n g i n g  c a n d i  t i o n s  i n s i d e  and o u t s i d e  of  t h e  
o r g a n i z a t i o n .  

Another  i m p o r t a n t  a s p e c t  is t h a t  t h e  s y s t e m ,  t o  s u c c e e d ,  
must i n t e g r a t e  s m o o t h l y  i n t o  t h e  manage r ' s  ongo ing  a c t i v i t i e s .  
T h i s  t y p i c a l l y  i n v o l v e s  a l e a r n i n g  p r o c e s s  on  t h e  p a r t  o f  t h e  
manager a s  h e  or s h e  becomes f  ami 1  i a r  w i t h  t h e  t e c h n o l a g y  and 
how i t  c a n  b e  u s e d  w i t h i n  h i s  or h e r  p a r t i c u l a r  role. T h i s  is a 
key p o i n t :  t h e  v a l u e  of  t h e  DSS relies h e a v i l y  on haw w e l l  i t  
c a n  b e  t a i l o r e d  and c u s t o m i z e d  i n t o  t h e  manage r ' s  work 
a c t i v i t i e s .  The c h o i c e  of what t h e  s y s t e m  is t o  do ,  t h e  t y p e  of  
i n t e r f a c e ,  etc.  l ies w i t h  t h e  manager,  n o t  w i t h  what t h e  
s y s t e m s  a n a l y s t  t h i n k s  t h e  manager s h o u l d  have .  

ROLES INVOLVED 

T h i s  l e a d s  t o  c o n s i d e r a t i o n  of  t h e  roles of t h e  p e o p l e  
i n v o l v e d  i n  d e v e l o p i n g  and  u s i n g  a d e c i s i o n  s u p p o r t  sys t em.  S o  
f a r  w e  h a v e  d i s c u s s e d  t h e  manager a s  t h e  p r i n c i p a l  u s e r .  
C o n c e p t u a l l y ,  w e  may s e p a r a t e  t h i s  i n t o  two a s p e c t s :  t h e  p e r s o n  
w i t h  t h e  d e c i s i o n  problem,  and t h e  p e r s o n  who a c t u a l 1  y  o p e r a t e s  
t h e  computer .  T h i s  s econd  role is s a m e t i m e s  c a l l e d  a 
" c h a u f f e u r " ;  i.e. j u s t  a s  i n  d r i v i n g  a car, t h e  manager may 
h a v e  someone else " d r i v e "  t h e  s y s t e m  or h e  or s h e  may d r i v e  i t  
p e r s o n a l  1 y. 

The o t h e r  role is t h a t  of t h e  s y s t e m  d e v e l o p e r .  T h i s  may 
i n  s o m e  cases a l so  b e  h a n d l e d  by t h e  manager p e r s o n a l l y ,  b u t  
more o f t e n  is a d i f f e r e n t  pe r son .  I n  t h i s  case, t h e  manager and 
s y s t e m  b u i l d e r  need  t o  b e  i n  close communica t ion  a s  t h e  s y s t e m  
d e v e l  ops .  F o r  t h e s e  pctrpuses ,  i t  is i m p o r t a n t  f o r  t h e  s y s t e m  
b u i l d e r  t o  h a v e  a background c a p a b l e  of e m p h a s i z i n g  w i t h  t h e  
manage r ' s  p roblems.  I n d e e d ,  t h i s  is o f t e n  m o r e  i m p o r t a n t  t h a n  
s o p h i  st i c a t e d  computer  e x p e r t i  se. 

CGMFUTER LANGUAGES FGfi D S S  

T h i s  l e a d s  u s  t o  t h e  i s s u e  o+ t h e  computer  l a n g u a g e  u s e d  
t o  d e v e l o p  a d e c i s i o n  scrpport  sys t em.  A s  n o t e d  above ,  a n  
i m p o r t a n t  a s p e c t  is  t o  b e  a b l e  t o  w r i t e  p rog rams  q u i c k l y  and  t o  
modi fy  them easi 1  y. Computer e f f i c i e n c y  is s e c a n d a r y  
( e s p e c i a l  1  y  c o n s i d e r i n g  t h a t  c o m p u t a t i o n  costs  c o n t i n u e  t o  d r o p  
s u b s t a n t i a l l y  f rom y e a r  t o  y e a r ) .  F o r  t h e s e  r e a s o n s ,  t h e  
computer  l a n g u a g e  used  f o r  b u i l d i n g  a D S S  need t o  b e  "h igh  
l e v e l  ", i.e. w i t h  commands u s i n g  a v a c a b u l a r y  close t o  t h e  way 
t h e  problem is o r i g i n a l l y  s t a t e d .  

So  f a r ,  d e c i s , i a n  s u p p o r t  s y s t e m s  t h a t  m a k e  irse of  a 
t i m e - s h a r i n g  computer  h a v e  been w r i t t e n  main1 y  u s i n g  t h e  
1  anguage  cal l e d  APL. T h i s  l a n g u a g e  is somewhat d i f f i c u l t  t o  
l e a r n ,  e s p e c i a l l y  d u e  t o  its m a t h e m a t i c a l l y  o r i e n t e d  n o t a t i o n .  
On t h e  o t h e r  hand ,  o n e  c a n  c o d e  q u i t e  c o m p l i c a t e d  p rog rams  i n  a 



s m a l l  number of 1  i n e s .  Mare r e c e n t i  y ,  micra-computers  h a v e  
t a k e n  on  i m p o r t a n c e  a s  a b a s i s  f o r  d e c i s i o n  s u p p a r t  s y s t e m s .  I n  
l a r g e  compan ie s  t h e s e  h a v e  t h e  a d v a n t a g e  t h a t  b e c a u s e  of  t h e i r  
l o w  cost ,  a d e p a r t m e n t  c a n  buy o n e  i n d e p e n d e n t l y ,  w i t h o u t  
h a v i n g  t o  c o a r d i n a t e  w i t h  t h e  c e n t r a l  d a t a  p r o c e s s s i n g  
depa r tmen t .  

L i k e w i s e ,  manage r s  i n  s m a l l  compan ie s  c a n  of  t e n  a f f  a r d  t u  
buy o n e  f o r  d e c i s i o n  s u p p o r t  p u r p a s e s ,  even  though  t h e  company 
may n u t  b e  a b l e  t o  a f f o r d  t h e  b i g g e r  t y p e s  o i  c o m p u t e r s  needed  
f o r  d a t a  p r o c e s s i n g .  The l a n g u a g e  m o s t  common on  t h e s e  
micro-computers  is BASIC. While  n o t  as  h i g h - l e v e l  a s  AF'L, i t  is 
on t h e  o t h e r  hand q u i t e  e a s y  to  l e a r n .  Indeed ,  much o f .  t h e  
s u c c e s s  i n  t h e  micro-computer  m a r k e t  (which i n  t h e  U.S. is o v e r  
a m i l l i o n  mach ines )  is d u e  t o  t h e  f a c t  t h a t  BASIC is s i m p l e  
enough t h a t  p e o p l e  c a n  l e a r n  t o  u s e  i t  on t h e i r  own. 

FUTURE DEVELOFMENTS 

In  t h e  f u t u r e ,  w e  are l i k e l y  t o  see t h e  deve lopment  of 
a d d i  t i o n a l  l a n g u a g e s  f o r  bu i  l d i n g  d e c i s i o n  s u p p o r t  sys t ems .  
These  w i l l  n o  d o u b t  b e  e v e n  m o r e  d i r e c t l y  o r i e n t e d  t o w a r d s  t h e  
c o n c e p t u a l  vocabul  a r y  of managers  ( r a t h e r  t h a n  t o  c o m p u t ~ r  
programmers) .  A p r o m i s i n g  area of  deve lopment  ( c o i n c i d e n t a l  1 y  
t h e  s u b j e c t  of t h e  a u t h e r ' s  r e s e a r c h ) ,  d r a w s  on  d e v e l o p m e n t s  
f rom t h e  f i e l d  of G r t i f  i c i a l  I n t e l l i g e n c e  f o r  d e v e l o p i n g  
computer  l a n g u a g e s  which c a n  ' u n d e r s t a n d '  a manage r ' s  p r o b l e m s  
d i r e c t l y ,  i n  much t h e  way t h e y  would b e  s t a t e d  t o  a n o t h e r  
manager or s t a f f  assi s t a n t .  


