
Federal Reserve Bank of Minneapolis 
Research Department Working Paper 

APPROPRIATE POLICY DECISIONS WITH MULTIPLE VAGUE OBJECTIVES: 

THE CASE OF PERSONNEL POLICIES 

Michael J . Stutzer 

Working Paper 311 

June 1986 

NOT FOR DISTRIBUTION 
WITHOUT AUTHOR'S APPROVAL 

*Federal Reserve Bank of Minneapolis 

The views expressed herein are those of the author and not neces­
s a r i l y those of the Federal Reserve Bank of Minneapolis or the 
Federal Reserve System. The material contained is of a p r e l i m i ­
nary nature, i s c i r c u l a t e d to stimulate d i s c u s s i o n , and i s not to 
be quoted without permission of the author . 



N o r m a t i v e s t u d i e s a r e employed t o d e t e r m i n e a p p r o p r i a t e 

c o n d u c t . They a r e used to g u i d e what we have a r i g h t t o d o , what 

we s h o u l d d o , a n d / o r what we must d o . I f d e c i s i o n makers have any 

f r e e w i l l t o a c t a t a l l , t hen n o n t r i v i a l c h o i c e s ove r a l t e r n a t i v e 

d e c i s i o n s must be made. I t i s t h u s l e g i t i m a t e t o e v a l u a t e d e c i ­

s i o n s w i t h i n t h i s n o r m a t i v e c o n t e x t , f o r t he a l t e r n a t i v e s w i l l 

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

Bu t do emp loye rs have s u f f i c i e n t f r e e w i l l t o make 

n o r m a t i v e s t u d i e s wor th w o r r y i n g abou t? To h e l p answer t h i s , we 

must examine t h e p o s s i b i l i t y t h a t t he l e g a l and c o m p e t i t i v e e n v i ­

ronments c o n s t r a i n f i r m d e c i s i o n m a k i n g s e v e r e l y . I f s o , t h e r e i s 

l i t t l e p r o s p e c t t h a t management c o u l d implement many recommenda­

t i o n s from n o r m a t i v e s t u d i e s , o t h e r t han t h o s e a l r e a d y d i c t a t e d by 

t h o s e e n v i r o n m e n t s . 

The l e g a l env i r onmen t i n t he U . S . d o e s n ' t s e v e r e l y 

c o n s t r a i n most i m p o r t a n t a r e a s o f p e r s o n n e l a d m i n i s t r a t i o n . I n 

t h e a r e a o f employee/management r e l a t i o n s , i n t h e absence o f 

e x p l i c i t c o n t r a c t s , emp loye rs have t r a d i t i o n a l l y been l e g a l l y a b l e 

t o d i s m i s s employees " a t w i l l , " r e g a r d l e s s o f cause (Summers, 

1 9 8 0 ) . I n s u b o r d i n a t i o n , r e g a r d l e s s o f i t s n a t u r e , c o u l d r e s u l t i n 

an employee b e i n g d i s m i s s e d w i t h no remed ies a g a i n s t t he e m p l o y e r 

o r r i g h t t o unemployment c o m p e n s a t i o n . W h i l e t he Res ta temen t o f 

Agency does not p e r m i t an emp loyer t o f o r c e an employee t o p e r f o r m 

a c t s wh ich a r e " i l l e g a l o r u n e t h i c a l , " t he e m p l o y e e ' s remedy t o 

a v o i d h a v i n g t o do so i s t o q u i t , and even t h e n i s s t i l l o b l i g a t e d 

no t t o d i v u l g e t h i s i n f o r m a t i o n ( o t h e r t han p o s s i b l y c r i m i n a l 

a c t i o n s ) i n ways wh ich may harm the fo rmer e m p l o y e r . 
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The re a r e some l e g a l c o n s t r a i n t s , t h o u g h . F e d e r a l laws 

do p r o h i b i t d i s m i s s a l f o r u n i o n membership a c t i v i t i e s and f o r 

r e a s o n s deemed d i s c r i m i n a t o r y on the b a s i s o f r a c e , c r e e d , n a t i o n ­

a l i t y , s e x , o r age (Summers, 1980). F u r t h e r , t he c o u r t s have 

g r a n t e d a d d i t i o n a l r i g h t s t o government emp loyees ( B l u m b e r g , 

1971). In P i c k e r i n g v s . Board o f E d u c a t i o n (391 U . S . 563 (1968)), 

t h e Supreme C o u r t p r o t e c t e d a " w h i s t l e b l o w i n g " s c h o o l t e a c h e r 

(Ewing 1978). And t he P r i v a c y Ac t o f 197I* r e q u i r e s f e d e r a l a g e n ­

c i e s t o a l l o w t h e i r employees t o i n s p e c t t h e i r own p e r s o n n e l 

f i l e s . 

H i r i n g and p r o m o t i o n a l p r a c t i c e s o f emp loye rs r e c e i v i n g 

f e d e r a l funds a r e c o n s t r a i n e d t o some e x t e n t by a f f i r m a t i v e a c t i o n 

r e q u i r e m e n t s . But b i n d i n g n u m e r i c a l quo tas a r e u s u a l l y no t r e ­

q u i r e d t o be i n a c c o r d w i t h them, and t h e r e i s even a chance t h a t 

t h e use o f quo tas may l e a v e t he emp loye r open t o a r e v e r s e d i s ­

c r i m i n a t i o n s u i t . F u r t h e r , t h e Reagan A d m i n i s t r a t i o n , whose 

a g e n c i e s a r e cha rged w i t h m o n i t o r i n g c o m p l i a n c e w i t h a f f i r m a t i v e 

a c t i o n , i s opposed t o n u m e r i c a l q u o t a s . As a r e s u l t , good f a i t h 

r e c r u i t m e n t e f f o r t s seem t o be s u f f i c i e n t i n most c a s e s f o r com­

p l i a n c e . 

More f r e q u e n t l y , t h e c o m p e t i t i v e env i ronmen t p l a c e s c o n ­

s t r a i n t s on p e r s o n n e l p r a c t i c e s . I n d e e d , i n ex t reme c a s e s , com­

p e t i t i v e p r e s s u r e s may l e a v e no room f o r p r i n c i p l e s o t h e r t h a n 

p r o f i t m a x i m i z a t i o n . To see t h i s , c o n s i d e r t he p l i g h t o f an 

emp loye r compe t ing i n p e r f e c t l y c o m p e t i t i v e marke ts f o r i t s p r o ­

d u c t s and i t s i n p u t s , i n c l u d i n g l a b o r . In t h i s e n v i r o n m e n t , f i r m s 
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w h i c h a c t to max im ize p r o f i t s w ind up s e l l i n g t h e i r p r o d u c t s a t 

t he l o w e s t p o s s i b l e p r i c e . F i rms wh ich t a k e a c t i o n s c o n f l i c t i n g 

w i t h p r o f i t m a x i m i z a t i o n w i l l no t be a b l e t o match t h e s e low 

p r i c e s , and w i l l e v e n t u a l l y be f o r c e d ou t o f b u s i n e s s due t o l o s s 

o f demand. A c c e p t i n g as a x i o m a t i c t h a t t he p r ime i m p e r a t i v e o f 

emp loye rs i s t o ensu re t h e i r own s u r v i v a l , t he p e r f e c t l y com­

p e t i t i v e env i ronmen t f o r c e s them t o s u b o r d i n a t e o t h e r p r i n c i p l e s 

t o t he c o n s t r a i n i n g f o r c e o f p r o f i t a b i l i t y . W h i l e o t h e r p r i n ­

c i p l e s migh t no t be v i o l a t e d , t h i s wou ld o c c u r o n l y when they 

d i d n ' t c o n f l i c t w i t h p r o f i t m a x i m i z a t i o n . I n t h i s s e n s e , em­

p l o y e r s have no f r e e w i l l t o do a n y t h i n g e l s e bu t max im ize p r o f ­

i t s . 

Because n o r m a t i v e t h e o r i e s a r e a t t e m p t s t o p r o v i d e 

f rameworks f o r mak ing n o r m a t i v e judgments abou t p a r t i c u l a r 

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

t h e o r y , wh i ch I ' l l c a l l c o m p e t i t i v e p r o f i t i s m . O p e r a t i o n a l l y , t h e 

t h e o r y i s e x p r e s s e d i n t he f o l l o w i n g way: 

( l ) I f an e m p l o y e r ' s p r o f i t m a x i m i z i n g d e c i s i o n 

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

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

a t o r y . T h i s p a r t i c u l a r d e c i s i o n max im izes 

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

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

o b l i g a t o r y . 
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lt t h i s t h e o r y i s both v a l i d and s o u n d , i . e . , i f t he 

c o n c l u s i o n does i n d e e d f o l l o w from the two p r e m i s e s , and t h e 

l a t t e r a r e t r u e , t hen one can e a s i l y see how i t might be put t o 

use In d e t e r m i n i n g many p e r s o n n e l p o l i c i e s . F o r e x a m p l e , i n c o n ­

s i d e r i n g whether o r not t o implement p roposed "pay e q u i t y " c o n ­

c e p t s i n s a l a r y a d m i n i s t r a t i o n , t he emp loyer need o n l y c o n s i d e r 

t he e f f e c t s on t he p r e s e n t v a l u e o f i t s own p r o f i t s . T h i s wou ld 

be r e l a t i v e l y easy t o c a l c u l a t e i n a p e r f e c t l y c o m p e t i t i v e e n v i ­

ronmen t , because the emp loyer would assume t h a t i t s p o l i c i e s wou ld 

not i n f l u e n c e t he p o l i c i e s o f o t h e r compe t i ng f i r m s . Concep t s o f 

e q u i t y and f a i r n e s s would be r e l e v a n t t o d i s c u s s o n l y i n s o f a r a s 

they a f f e c t e d t he "bo t tom l i n e . " S i m i l a r l y , t h o r n y q u e s t i o n s s u c h 

as whether o r not t o m o n i t o r employee use o f b u s i n e s s phones and 

o t h e r p r o p e r t y , o r to h i r e a p p l i c a n t s c o n v i c t e d o f c r i m e s , wou ld 

be r e l a t i v e l y s i m p l e t o answer . The l a t t e r , f o r i n s t a n c e , wou ld 

be made s i m p l e r by need ing t o f ocus o n l y on t he r e l a t i o n s h i p 

between fo rmer c r i m i n a l b e h a v i o r and emp loyer p r o f i t a b i l i t y . I n 

some c a s e s , e . g . , a s e c u r i t y - c o n s c i o u s d a t a p r o c e s s i n g f i r m i n t e r ­

v i e w i n g a fo rmer h a c k e r c o n v i c t e d o f v i o l a t i n g i t s computer s y s ­

t em, i t may even be o b l i g a t o r y t o h i r e a fo rmer c r i m i n a l . 

But i s the t h e o r y o f c o m p e t i t i v e p r o f i t i s m v a l i d and 

sound f o r t he F e d e r a l Rese rve Bank? O b v i o u s l y , w h i l e t he Fed does 

o f f e r c o m p e t i t i v e l y p r i c e d s e r v i c e s , i t has o t h e r o p e r a t i o n s wh ich 

d o n ' t s e l l s e r v i c e s a t a l l . S t i l l , i t must h i r e l a b o r and o t h e r 

i n p u t s i n c o m p e t i t i v e m a r k e t s . Perhaps c o m p e t i t i v e p r o f i t i s m can 

be m o d i f i e d to p roduce a sound t h e o r y a p p l i c a b l e to the F e d e r a l 
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R e s e r v e . However , even In i d e a l i z e d c i r c u m s t a n c e s where t h e 

t h e o r y ' s soundness i s not a t i s s u e , i t s v a l i d i t y may s t i l l be 

c a l l e d i n t o q u e s t i o n . But b e f o r e t h a t deepe r i s s u e can be a d ­

d r e s s e d , i t w i l l h e l p t o u n d e r s t a n d what modern n o r m a t i v e s t u d i e s 

can c o n t r i b u t e to a n s w e r i n g i t . 

A c c o r d i n g l y , we now t u r n t o a b r i e f s u r v e y o f modern 

n o r m a t i v e s t u d i e s . Bo th i t s l e n g t h and my l a c k o f knowledge 

p r e v e n t t h i s s u r v e y f rom b e i n g d e f i n i t i v e i n any d i m e n s i o n . 

R a t h e r , i t i s i n t e n d e d t o l e a d t h e r e a d e r t h r o u g h a though t p r o ­

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

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

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

An Odyssey Through N o r m a t i v e S t u d i e s 

N o r m a t i v e s t u d i e s a r e e x t r e m e l y b road i n s c o p e — a t r a i t 

not s h a r e d by most s c i e n t i f i c i n v e s t i g a t i o n s . So what can an 

econom is t c o n t r i b u t e t o t h i s f i e l d o f s t u d y ? S h o u l d h e / s h e even 

a t t emp t to add t o the mass o f l i t e r a t u r e i n t h i s a r e a , p roduced by 

such g i a n t s as P l a t o , A r i s t o t l e , John S t u a r t M i l l , K a n t , N i e t z c h e , 

R a b b i H i l l e l , Woody A l l e n , S t . P a u l , and Norman V i n c e n t P e a l e ? i / 

Most who c h e r i s h t he n o t i o n o f i n t e l l e c t u a l f reedom b e l i e v e t h a t 

anyone has a r i g h t t o e x p r e s s t h e i r v i ews on any i n t e l l e c t u a l 

e n q u i r y , but t h a t does not imp l y t h a t I s h o u l d o r must do s o . Bu t 

i f one i s c a p a b l e o f a d d i n g someth ing new t o such an i m p o r t a n t 

— A d l a i S t e v e n s o n found S t . P a u l a p p e a l i n g and S t . P e a l e 
a p p a l l i n g . You w i l l be b e t t e r e q u i p p e d t o j u d g e them a f t e r 
f i n i s h i n g t h i s s e c t i o n . 
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sub jec t , i s n ' t one obl igated to do s o , e s p e c i a l l y i f l i t t l e or no 

loss of personal welfare resul ts from having done so? 

Note that questions concerning the i n d i v i d u a l ' s r ight to 

do and ob l iga t ion to do something arose in the las t paragraph, 

even though i t was concerned with the seemingly t r i v i a l issue of 

my wr i t ing that paragraph and the many to fo l low. Furthermore, in 

a f f i r m a t i v e l y answering the question about whether or not I had a 

r ight to write th is paper, I employed a theory which can be sum­

marized as fo l lows: 

If an act ion r e s u l t s In an increase in knowledge, then 

I have an absolute r ight to do i t ; i . e . , i t i s 

r i g h t . Wri t ing th is paper w i l l increase our knowledge 

about normative s t u d i e s , a l b e i t i n f i n i t e s i m a l l y . 

Therefore , i t i s r ight to write th is paper. 

The judgment that i t i s r ight to write th is paper l o g i c a l l y f o l ­

lows from the above two premises, by Invocation of the f a m i l i a r 

argument from c l a s s i c a l l o g i c known as modus ponens. The f i r s t 

premise is dubbed a p r i n c i p l e , for i t permitted us to derive a 

normative judgment concerning a p a r t i c u l a r ac t ion (wri t ing th is 

paper) from an i f - c l a u s e s ta t ing a desideratum concerning a c l a s s 

of a c t i o n s , i . e . , the p r i n c i p l e ' s object ive or r u l e . This theory, 

comprised of a s ing le p r i n c i p l e , i s c a l l e d epistemlsm (Rosen, p . 

3 3 ) , and is one of many theor ies which have been proposed to deal 

with questions l i k e those of the preceding paragraph. 
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While epistemism seems reasonable when appl ied to the 

question of my r ight to write th is paper (although at th is point 

some of you may s t i l L be in doubt of t h i s ) , one doesn't have to 

think too hard to come up with other questions where i t s use seems 

immoral. For example, some academics have argued that the Federal 

Reserve experiment with novel means of monetary c o n t r o l , such as 

c o n t r o l l i n g the supply of t o t a l nonf inancia l debt , arguing that 

even i f such a po l icy had bad immediate e f f e c t s , the knowledge 

gained by the experiment would aid in the construct ion of bet ter 

p o l i c i e s in the fu ture . Epistemism would j u s t i f y th is experiment 

even i f the po l icy change caused massive economic d isrupt ion and 

drove despair ing pensioners to s u i c i d e ! Or, suppose that a per­

sonnel department implements an experimental piecework pay system 

for a select group of low product iv i ty economists, In the hope 

that i t might gain knowledge valuable in deciding whether to 

permanently extend the system to a l l employees. Furthermore, 

suppose the p i l o t employee group unanimously opposes being s ingled 

out for th is treatment. Epistemism j u s t i f i e s the p i l o t program 

regardless of the fee l ings of the p i l o t employee group, or the 

e f fec ts i t has on them—which could be quite traumatic. 

At th is p o i n t , you are probably i t c h i n g to modify the 

theory of epistemism to get around these counterexampies. The 

problem seems to be that epistemism doesn't consider the conse­

quences of the decis ions i t j u s t i f i e s , negative or p o s i t i v e . It 

states that knowledge production is j u s t i f i e d for i t s own sake. 

Theories which don't require e x p l i c i t mention of the consequences 
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f l o w i n g f rom d e c i s i o n s they j u s t i f y , l i k e e p i s t e m i s m , a r e c a l l e d 

d e o n t o l o g i c a l t h e o r i e s . To a d d r e s s t h e above c o u n t e r e x a m p l e s , one 

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

i s r i g n t i f t h o s e b e n e f i t t i n g f rom i t g a i n more than those who 

l o s e f rom i t l o s e , o r by a d d i t i o n a l l y i n s i s t i n g t h a t the l o s e r s 

a c t u a l l y be compensated by t he g a i n e r s . O t h e r w i s e , t he d e c i s i o n 

i s w rong . T h i s wou ld t hen be a c o m p e n s a t i o n - b a s e d u t i l i t a r i a n  

t h e o r y , f o r i t depends on a q u a n t i f i c a t i o n o f the consequences 

t h a t d e c i s i o n s have on i n d i v i d u a l s ' w e l f a r e s . T h e o r i e s w h i c h , 

l i k e u t i l i t a r i a n i s m , depend s o l e l y on t he consequences t h a t d e c i ­

s i o n s h a v e , a r e c a l l e d t e l e o l o g l c a l t h e o r i e s . 

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

c o m p e t i t i v e p r o f i t i s m , a r e a l s o p l a g u e d by c o u n t e r e x a m p l e s . W i t h 

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

no t p a i d t o t he l o s e r s , t hen they a r e p r e y t o t he t y r a n n y o f l a r g e 

numbers o f o t h e r p e o p l e g a i n i n g by s m a l l amounts i n d i v i d u a l l y a t 

t h e i r l a r g e i n d i v i d u a l e x p e n s e . The re i s thus no room f o r a b s o ­

l u t e m i n o r i t y r i g h t s , l i k e t h o s e g u a r a n t e e d by t he U . S . C o n s t i t u ­

t i o n , wh i ch seems wrong . Even i f c o m p e n s a t i o n i s t o be p a i d , how 

i s i t t o be d e t e r m i n e d ? S e l f i s h , i n d i v i d u a l s have an I n c e n t i v e t o 

o v e r s t a t e t h e o b j e c t i v e l y unmeasurab le harm done t o them. Even i f 

t h e s e p rob lems c o u l d be a d d r e s s e d , t h e r e a r e w e l l - k n o w n pa radoxes 

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

(see Q u i r k and S a p o s n i k , pp . 1 2 0 - 1 2 3 ) . 



C o u n t e r e x a m p l e s t o C o m p e t i t i v e P r o f i t i s m 

Suppose t h a t s l a v e r y a n d / o r i n d e n t u r e d s e r v i t u d e were 

p r o f i t a b l e i n t he p o s i t e d p e r f e c t l y c o m p e t i t i v e wor ld o f ( l ) . 

Most c i t i z e n s o f modern p r i v a t e e n t e r p r i s e economies abhor t h e s e 

p r a c t i c e s , y e t c o m p e t i t i v e p r o f i t i s m wou ld v iew them as o b l i g a ­

t o r y . T h i s c o u n t e r e x a m p l e i s not m e r e l y h y p o t h e t i c a l , because 

t h e r e i s some e v i d e n c e t h a t s l a v e r y was q u i t e p r o f i t a b l e i n t he 

l a r g e l y l a i s s e z - f a i r e , p r e - C i v i l War U n i t e d S t a t e s . 

One c o u l d a rgue t h a t the b a n n i n g o f s l a v e r y r e p r e s e n t s 

an e f f i c i e n t way f o r s o c i e t y t o e n f o r c e a p r o p e r t y r i g h t i t has 

somehow ag reed u p o n ; i . e . , e v e r y human's r i g h t t o own t h e i r own 

l a b o r endowment. As s u c h , i t would be a n a l o g o u s t o t he a d o p t i o n 

o f c o m m e r c i a l codes and c o n s t i t u t i o n a l p r o t e c t i o n s g o v e r n i n g o t h e r 

p r o p e r t y r i g h t s . These " r u l e s o f t he game" a r e i n e v i t a b l y adop ted 

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

c o m p e t i t i v e p r o f i t i s m i t s e l f c o u l d e x p l a i n t h e i r e v o l u t i o n , wh i ch 

has d i f f e r e d a c r o s s c o u n t r i e s . 

The d i f f e r e n c e s i n e x p l i c i t and i m p l i c i t p r o p e r t y r i g h t s 

a c r o s s p r i v a t e e n t e r p r i s e economies a r e a f r u i t f u l s o u r c e o f o t h e r 

p rob lems w i t h c o m p e t i t i v e p r o f i t i s m . In t h e U . S . , most e m p l o y e r s 

r e f u s e t o i s s u e g u a r a n t e e s o f l o n g - t e r r a employment t o e m p l o y e e s , 

i m p l i c i t l y i n v o k i n g c o m p e t i t i v e p r o f i t i s m t o a rgue t h a t m a x i m i z i n g 

p r o f i t s makes i t o b l i g a t o r y t o r e f u s e t o p r o v i d e worke rs r i g h t t o 

employment . Yet many l a r g e Japanese emp loye rs o f f e r de f a c t o 

g u a r a n t e e s o f employment f a r i n e x c e s s o f t he U . S . c u s t o m , b e l i e v ­

i n g i t t o be p r o f i t m a x i m i z i n g . I t i s p o s s i b l e t h a t bo th A m e r i c a n 
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and J a p a n e s e f i r m s a r e r i g h t abou t t h e i r r e s p e c t i v e p r o f i t a b i l i t y 

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

wou ld have t o admi t t h a t what i s o b l i g a t o r y i n Japan i s wrong i n 

t he U . S . But t hen c o m p e t i t i v e p r o f i t i s m i s not o f u n i v e r s a l 

v a l i d i t y , and must be augmented by q u a l i f y i n g l a n g u a g e o f some 

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

l o n g - t e r m employment c o n t r a c t s , a r e o b l i g a t o r y . 

Those p rob lems do not p rove t h a t t h e r e i s no v a l i d i t y t o 

some t h e o r y i n c o r p o r a t i n g t h e v e r y r e a l p r o f i t a b i l i t y c o n s t r a i n t 

many f i r m s f ace i n d e v i s i n g p e r s o n n e l p o l i c i e s i n a c o m p e t i t i v e 

e n v i r o n m e n t . There may be a more s o p h i s t i c a t e d t h e o r y w h i c h 

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

c r u x o f t h e argument where I t seems r e a s o n a b l e . 

The d e c i s i o n p r o c e d u r e s d e v e l o p e d l a t e r on t h i s p a p e r 

s h o u l d be o f v a l u e i n f o r m i n g such a t h e o r y . The nex t s e c t i o n , 

t h o u g h , shows t h a t m e r e l y a d d i n g a d d i t i o n a l p r i n c i p l e s t o ( l ) 

( e . g . , i f a d e c i s i o n f o r c e s someone t o work a g a i n s t t h e i r w i l l , 

t hen t h a t d e c i s i o n i s wrong) i s u n l i k e l y t o p roduce a t h e o r y f r e e 

o f p r o b l e m s . 

M u l t i p l e P r i n c i p l e s : The P rob lem o f L o g i c a l C o n t r a d i c t i o n 

One migh t hope t h a t c o u n t e r e x a m p l e s c o u l d be e l i m i n a t e d 

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

p r i n c i p l e s . F o r i n s t a n c e , one o f t he p rob lems w i t h c o m p e n s a t i o n -

based u t i l i t a r i a n i s m o c c u r r e d because o f t he harmed i n d i v i d u a l s ' 

i n c e n t i v e t o o v e r s t a t e t he r e q u i r e d compensa to ry paymen ts . One 

migh t a rgue t h a t a d d i n g t he p r i n c i p l e , " I f a p e r s o n knows t he 
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t r u t h , t hen t h a t p e r s o n i s o b l i g a t e d t o t e l l t h e t r u t h , " t o ou r 

t h e o r y wou ld e l i m i n a t e the p r o b l e m o f d e t e r m i n i n g c o m p e n s a t i o n , by 

f o r c i n g t h o s e harmed t o s t a t e t h e c o r r e c t l e v e l o f c o m p e n s a t i o n 

they n e e d . But might not t h i s r u l e i t s e l f a l s o be p l a g u e d by 

c o u n t e r e x a m p l e s ? Suppose y o u r mother has a weak h e a r t , and you 

know t h a t she w i l l d i e i f you t e l l he r t h a t you s u p p o r t t he e x ­

p e r i m e n t a l monetary p o l i c y . She t h e n demands t o know y o u r o p i n ­

i o n . T e l l i n g t he t r u t h i n t h i s i n s t a n c e seems wrong , even though 

i t i s mandated by t h a t p r i n c i p l e . F u r t h e r m o r e , even i f one s e e s 

n o t h i n g wrong i n k i l l i n g o n e ' s mother to a v o i d v i o l a t i n g a l o f t y 

p r i n c i p l e , a d o p t i n g t h a t p r i n c i p l e i n a d d i t i o n t o t he compen­

s a t i o n - b a s e d u t i l i t a r i a n r u l e l e a d s t o a n o t h e r p r o b l e m . F o r had 

y o u l i e d so t h a t y o u r mother wou ld l i v e , she would no doubt be 

b e t t e r e d by more than i t harmed you t o l i e . ( i f you d o n ' t b e l i e v e 

t h i s , t e l l y o u r mother you a r e opposed t o M e d i c a r e . I f 

she d o e s n ' t d i e , y o u ' l l w i s h you h a d . ) In making the d e c i s i o n 

mandated by t he r u l e o f t r u t h t e l l i n g , you would have t h u s t a k e n 

an a c t i o n wh ich v i o l a t e d t he m o r a l r u l e o f c o m p e n s a t i o n - b a s e d 

u t i l i t a r i a n i s m . In c l a s s i c a l l o g i c , a d e c i s i o n c a n ' t be b o t h 

r i g h t and not r i g h t , so i t d i c t a t e s t h a t t h e r e i s a l o g i c a l c o n ­

t r a d i c t i o n i n t h i s c a s e , c a u s e d by i n s i s t i n g t h a t more than one 

p r i n c i p l e be adhered t o s i m u l t a n e o u s l y . 

The U t t e r l y D i s m a l Theorem 

U n f o r t u n a t e l y , common s e n s e c o u n t e r e x a m p l e s seem t o 

p l a g u e a l l known t h e o r i e s based on a d h e r e n c e t o p r i n c i p l e s f o r ­

m u l a t e d i n the f o l l o w i n g way: 



(2 ) F o r a l l x , i f x i s P , t h e n x i s M. T h i s x i s 

P . T h e r e f o r e , t h i s x i s M. 

where x i s a p a r t i c u l a r d e c i s i o n , P i s an o b j e c t i v e t h a t d e c i s i o n s 

may o r may not a t t a i n , ( e . g . , the d e c i s i o n p r o d u c e s k n o w l e d g e , o r 

i t b e n e f i t s some p e o p l e by more t h a n i t harms t he r e s t ) , and M i s 

some n o r m a t i v e c r i t e r i o n used to e v a l u a t e d e c i s i o n s ( e . g . , t hey 

a r e r i g h t , o r a r e o b l i g a t o r y ) . F u r t h e r , a l l t h e o r i e s r e q u i r i n g 

t h a t m u l t i p l e p r i n c i p l e s o f the form (2) ho ld s i m u l t a n e o u s l y seem 

t o be p l a g u e d by the p o s s i b i l i t y o f common sense c o n t r a d i c t i o n s 

( s e e Rosen (1978) f o r a n i c e p r e s e n t a t i o n o f a l l o f t h i s ) . 

As i f t h i s w e r e n ' t bad e n o u g h , t h e vagueness i n h e r e n t i n 

many p r i n c i p l e - b a s e d t h e o r i e s ' p r o p o s i t i o n s makes i t u n n a t u r a l t o 

a p p l y c l a s s i c a l l o g i c i n d e d u c i n g a p p r o p r i a t e c o n d u c t . F o r exam­

p l e , somet imes i t i s ha rd t o say whether a d e c i s i o n i s c o m p l e t e l y 

d e f i n i t e l y r i g h t o r d e f i n i t e l y w r o n g , y e t we may f e e l c o n f i d e n t 

t h a t some d e c i s i o n s seem more r i g h t ( o r wrong) t han o t h e r s . Some 

o t h e r t i m e s i t i s hard t o say whether we t o t a l l y b e l i e v e o r d i s ­

b e l i e v e t h a t a p a r t i c u l a r d e c i s i o n has the p r o p e r t y P . S t i l l , one 

migh t p o s s e s s some i n t e r m e d i a t e deg ree o f b e l i e f , r a t h e r t h a n 

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

t h e p r i n c i p l e s ' o b j e c t i v e s and n o r m a t i v e c r i t e r i o n . Bu t c l a s s i ­

c a l , t w o - v a l u e d l o g i c i s h a r d p r e s s e d t o cope w i t h t h i s . 

I f economics i s t he d i s m a l e m p i r i c a l s c i e n c e , 

p r i n c i p l e - b a s e d e t h i c s p l a c e d i n t he above form must then be t h e 

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

f i n d i n g f o l l o w s . 
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A p p l i c a t i o n o f t he U t t e r l y D i s m a l Theorem: The Four-Way T e s t 

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

t h i s u t t e r l y d i s m a l theorem i s to t he R o t a r y I n t e r n a t i o n a l C l u b ' s 

"Fou r -Way T e s t o f t he T h i n g s We T h i n k , S a y , o r D o , " w h i c h a l l 

R o t a r i a n s a r e p l e d g e d t o upho ld a n d , e v i d e n t l y , t o hang p r o m i ­

n e n t l y i n s i g h t o f v i s i t o r s t o t h e i r o f f i c e s . No doubt one o r 

more o f i t s t e n e t s have made t h e i r way i n t o many p e r s o n n e l p o l i c y 

d e t e r m i n a t i o n s by n o n - R o t a r i a n s as w e l l . W i t h o u t f u r t h e r a d o , The 

T e s t i s : 

1 . I s i t t h e t r u t h ? 

2 . I s i t f a i r t o a l l c o n c e r n e d ? 

3 . W i l l i t b u i l d good w i l l and b e t t e r f r i e n d s h i p s ? 

h. W i l l i t be b e n e f i c i a l t o a l l conce rned? 

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

(2 ) a b o v e , so they can a l l be v iewed as p r i n c i p l e s . Note t h e 

o b v i o u s vagueness i n t h e i r i n t e r p r e t a t i o n . 

The p l i g h t o f y o u r i n q u i s i t i v e mother showed t h a t P r i n ­

c i p l e 1 can l e a d t o a common sense c o u n t e r e x a m p l e . And i f we a r e 

supposed to i n t e r p r e t t h e s e r u l e s c a t e g o r i c a l l y , i . e . , as h a v i n g 

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

l o g i c a l c o n t r a d i c t i o n o c c u r s between P r i n c i p l e 1 and P r i n c i p l e k, 

and t h u s d i d not d i e i n v a i n — u n l e s s she d i e d i n a n u r s i n g home 

run by a R o t a r i a n . 

Of c o u r s e , o t h e r l e s s d r a m a t i c c o u n t e r e x a m p l e s and 

c o n t r a d i c t i o n s w i t h i n t he Four-Way T e s t c o u l d be c o n s t r u c t e d f rom 



t h e d a i l y d e c i s i o n s t h a t p e r s o n n e l d e p a r t m e n t s must make. F o r 

examp le , when a p e r s o n n e l depar tment i s c o n t a c t e d f o r i n f o r m a t i o n 

by a p r o s p e c t i v e emp loye r o f a fo rmer employee who was d i s c h a r g e d 

(pe rhaps f o r smash ing h i s s u p e r v i s o r ' s Four -Way T e s t p l a q u e o v e r 

t he l a t t e r ' s h e a d ) , s h o u l d t h e p e r s o n n e l depar tment t r u t h f u l l y 

d i v u l g e t h i s i n f o r m a t i o n a n d / o r answer a l l o t h e r r e l e v a n t q u e s ­

t i o n s about t he a p p l i c a n t ? The p e r s o n n e l depar tmen t c o u l d adopt a 

p o l i c y o f not r e v e a l i n g any i n f o r m a t i o n about t he na tu re o f t h e 

e m p l o y e e ' s l e a v i n g , and c l a i m no t to be l y i n g . But t h i s m igh t 

s t i l l be c o n s t r u e d t o v i o l a t e P r i n c i p l e 1 i f we r e a d i t t o mean 

t h a t we a r e o b l i g a t e d t o t e l l t he who le t r u t h when a s k e d . By 

h i d i n g t he whole t r u t h under t he c l o a k o f a p r i v a c y p r o t e c t i n g 

p o l i c y , t h e depar tment may be t e c h n i c a l l y not l y i n g , bu t r e a l l y 

i s n ' t t e l l i n g t he whole t r u t h . In any e v e n t , r e f u s i n g t o d i s c l o s e 

t h a t t h e employee was t e r m i n a t e d d o e s n ' t seem v e r y f a i r ( P r i n c i p l e 

2) nor b e n e f i c i a l ( P r i n c i p l e h) t o t he s h a r e h o l d e r s , management, 

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

seem t o t a l l y u n f a i r , e i t h e r . T e l l i n g the whole t r u t h , to t h e 

c o n t r a r y , seems t o s a t i s f y t h e s e t h r e e r u l e s but v i o l a t e s P r i n ­

c i p l e 3 , f o r i t i s u n l i k e l y to b u i l d b e t t e r f r i e n d s h i p s between 

management and d i s c h a r g e d emp loyees o r c u r r e n t e m p l o y e e s , who 

c o u l d f e a r t h a t b o t h t h e i r p r i v a c y and f u t u r e income may be 

t h r e a t e n e d by r u n n i n g a f o u l o f some manager o r management p o l i c y 

i n the f u t u r e . T h u s , t h e r e i s no d e c i s i o n wh ich the depar tmen t 

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

f o u r o f the n o t a r y ' s p r i n c i p l e s . 
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One a t t emp t t o escape f rom t h e p rob lems o f common s e n s e 

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

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

t h o s e o f W. D. Ross ( 1 9 3 0 ) . Why not j u s t dec ree t h a t c o n t r a d i c ­

t i o n s can be a v o i d e d by p e r m i t t i n g one o r more p r i n c i p l e s t o 

o v e r r i d e o t h e r c o n f l i c t i n g r u l e s when such c o n f l i c t s a r i s e ? A 

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

a l l f o u r p r i n c i p l e s o f the Four-Way T e s t a r e p r i m a f a c i e , r a t h e r 

t h a n c a t e g o r i c a l , p r i n c i p l e s . I n t he p r e v i o u s e x a m p l e , t h e d i r e c ­

t o r may d e c i d e t h a t the d u t i e s to a b i d e by P r i n c i p l e s .1, ?., and k 

o u t w e i g h t he duty to a b i d e by P r i n c i p l e 3 , t h u s j u s t i f y i n g d i s ­

c l o s u r e o f employee t e r m i n a t i o n s f o r t h i s p a r t i c u l a r s e r i o u s 

c a u s e . Of c o u r s e , had t he p e r s o n n e l d i r e c t o r p l a c e d a g r e a t e r 

emphas is on m a i n t a i n i n g employee good w i l l , the d e c i s i o n may have 

been t o not d i s c l o s e , l e t t i n g P r i n c i p l e 3 o u t w e i g h t h e o t h e r t h r e e 

r u l e s . 

T h e r e i n l i e s t h e rub w i t h t he c o n c e p t o f p r i m a f a c i e 

t h e o r i e s . In t h e absence o f c a t e g o r i c a l p r i n c i p l e s a s s i g n i n g 

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

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

t o t h e p r i m a f a c i e p r i n c i p l e s on a c a s e - b y - c a s e b a s i s , t hen t h e 

n o r m a t i v e judgments a r e r e a l l y b e i n g made o u t s i d e t he t h e o r y . I f 

one a t t e m p t s to comp le te t he t h e o r y by append ing p r i n c i p l e s g o v ­

e r n i n g t he w e i g h t i n g o f t he p r i m a f a c i e p r i n c i p l e s ' p r i o r i t i e s 

( e . g . , b u i l d i n g good w i l l and b e t t e r f r i e n d s h i p s a l w a y s t a k e s 

p r e c e d e n c e o v e r t e l l i n g the t r u t h ) , t hen t h o s e a d d i t i o n a l p r i n -
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c i p i e s must be c a t e g o r i c a l , f o r i f they a r e p r i m a f a c i e , t h e 

t h e o r y wou ld s t i l l be i n c o m p l e t e . But i f t he a d d i t i o n a l r u l e s a r e 

c a t e g o r i c a l , t h e n t he t h e o r y i s no l o n g e r a p r i m a f a c i e o n e , so i t 

i s once a g a i n g o i n g t o become easy t o f i n d c o u n t e r e x a m p l e s and 

c o n t r a d i c t i o n s once a g a i n ( s e e R o s e n , p p . 126 -131) . F o r e x a m p l e , 

c o n s i d e r t he p e r s o n n e l d i r e c t o r who a d o p t s t he above p r i o r i t y 

r a n k i n g , and hence must not t e l l t h e whole t r u t h about t he d i s ­

c h a r g e o f e m p l o y e e s , no m a t t e r how p e r t i n e n t such I n f o r m a t i o n 

migh t be to t h e i r p r o s p e c t i v e e m p l o y e r s . 

A c t - B a s e d T h e o r i e s 

A n o t h e r a t t emp t t o e l i m i n a t e t he p rob lems o f c o u n t e r ­

e x a m p l e s , l o g i c a l c o n t r a d i c t i o n s , and vagueness i n h e r e n t i n r u l e -

based t h e o r i e s i s t o abandon t he r u l e s a l t o g e t h e r . Why not exam­

i n e each m o r a l judgment on a c a s e - b y - c a s e b a s i s , f o r m u l a t i n g 

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

p a r t i c u l a r mora l judgment? One would t hen have a d e c i s i o n - b a s e d  

t h e o r y g o v e r n i n g each mora l judgment t h a t needed t o be made. F o r 

e x a m p l e , the p e r s o n n e l d i r e c t o r might adop t a p o l i c y s t a t i n g t h a t : 

1. I f an employee i s d i s c h a r g e d f o r a cause o t h e r t h a n 

c o m m i t t i n g a c r i m e , 

and 

2 . t h a t cause was some th i ng t h a t d i d not expose t h e emp loye r 

to t he r i s k o f a l a w s u i t , 

3. t h e n , we w i l l not d i s c l o s e t h a t the employee was t e r m i ­

n a t e d , 



e l s e , we w i l l d i s c l o s e t h a t the employee was t e r m i n a t e d 

Note t h a t no p r i n c i p l e s were e x p l i c i t l y s t a t e d i n t h e 

above " t h e o r y , " w h i c h seems b e t t e r t hough t o f as a p o l i c y s t a t e ­

ment on a p a r t i c u l a r i s s u e . Of c o u r s e , such p r i n c i p l e s may have 

been p r e s e n t i n t he mind o f the p e r s o n ( s ) who f o r m u l a t e d i t . The 

f o r m u l a t o r ( s ) m igh t a c t u a l l y have been a p p l y i n g the p r i n c i p l e t h a t 

i f a pe r son b r e a k s t he law on company t i m e , t h e n t h e company i s 

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

i n c l u d e s p r o s p e c t i v e e m p l o y e r s ) . I f s o , t hen c o u n t e r e x a m p l e s t o 

o t h e r p o l i c i e s so f o r m u l a t e d may o c c u r due to t h a t p r i n c i p l e ' s 

u n r e a s o n a b l e n e s s i n some c i r c u m s t a n c e s . 

A c t t h e o r i s t s would t hen a r g u e t h a t a c o u n t e r e x a m p l e 

( i . e . , a d i s a g r e e m e n t w i t h t he p o l i c y i n some c i r c u m s t a n c e ) can be 

r e s o l v e d by i d e n t i f y i n g t h e key r e a s o n s f o r t he d i s a g r e e m e n t , and 

i n c o r p o r a t i n g them i n t o a more e l a b o r a t e p o l i c y s t a t e m e n t . F o r 

e x a m p l e , suppose t he employee was d i s c h a r g e d f o r c o m m i t t i n g a 

c r ime wh ich i s no l o n g e r i l l e g a l ; pe rhaps f o r d r i v i n g a company 

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

c a t e d f o r buses and t a x i s , wh ich has s i n c e been opened t o g e n e r a l 

use d u r i n g r u s h hours (were i t s o ! ) . A l l m igh t a r g u e t h a t d i s c l o ­

su re o f an e m p l o y e e ' s t e r m i n a t i o n i s unwar ran ted i n t h i s c i r c u m ­

s t a n c e , d e s p i t e t h e f a c t t h a t i t d i d i ndeed i n v o l v e a c o n s c i o u s 

c r i m i n a l a c t a t t he t i m e . To a t t a i n a c o n s e n s u s p o l i c y , t h e 

p e r s o n n e l d i r e c t o r c o u l d j u s t add t he l anguage " . . . w h i c h i s 

s t i l l a c r i m e " to the f i r s t c o n d i t i o n i n t he p o l i c y . H o p e f u l l y , 

i t would be p o s s i b l e t o c o n t i n u e c l a r i f y i n g t he i s s u e s and a p p r o -



p r i a t e l y m o d i f y i n g t he p o l i c y s ta temen t u n t i l i t was unan imous l y 

a c c e p t e d . 

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

t h i s way to a c h i e v e a consensus f o r each d e c i s i o n t h a t i t must 

make, a l t h o u g h t he r e s o u r c e s devo ted t o the t a s k c o u l d be e n o r ­

mous. But even i f t h i s were a f e a s i b l e f ramework f o r d e c i s i o n ­

m a k i n g , m igh t no t t he whole l o o k worse t h a n t he i n d i v i d u a l 

p a r t s ? Wh i l e each s e p a r a t e p o l i c y migh t seem r e a s o n a b l e when 

v iewed i n i s o l a t i o n , i t seems u n l i k e l y t h a t c o h e r e n c y o r c o n s i s ­

t ency a c r o s s p o l i c i e s wou ld r e s u l t f rom t h i s f ramework . P e r h a p s 

due t o bounded r a t i o n a l i t y , t h e r e i s an i r r e s i s t i b l e u rge t o f i n d 

b r o a d , o v e r r e a c h i n g o b j e c t i v e s ( e . g . , the a t t a i n m e n t o f h o r i z o n t a l 

e q u i t y i n our t r e a t m e n t o f emp loyees) needed to make a s e t o f 

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

l e a v e s u n f u l f i l l e d t he ve ry human need t o c a t e g o r i z e and s y s t e m ­

a t i z e c o m p l e x i t y . 

Toward a P r a c t i c a l Framework f o r Cohe ren t P e r s o n n e l P o l i c i e s 

As we have s e e n , c a t e g o r i c a l p r i n c i p l e - b a s e d t h e o r i e s 

s u f f e r f rom c o u n t e r e x a m p l e s , i n t e r n a l l o g i c a l c o n t r a d i c t i o n s , and 

v a g u e n e s s . P r i m a f a c i e p r i n c i p l e - b a s e d t h e o r i e s h e l p s o l v e t he 

f i r s t two p r o b l e m s , bu t a r e i n c o m p l e t e , f o r they d o n ' t c o n t a i n a 

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

a p p l i e d . A c t - b a s e d t h e o r i e s have t he p o t e n t i a l t o a v o i d a l l t h r e e 

p r o b l e m s , bu t t he more they do s o , t he more t h e y l o s e t h e s i m ­

p l i f y i n g , o r g a n i z i n g f ramework t h a t i n e v i t a b l y d r i v e s p e o p l e 

toward p r i n c i p l e - b a s e d t h e o r i e s . I s t h e r e any avenue l e f t w o r t h 

e x p l o r i n g ? 
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The r e s t o f t h i s p a p e r d e t a i l s t he deve lopment o f a 

mechanism f o r c o n s t r u c t i n g a t h e o r y wh ich a t l e a s t i s c o n s i s t e n t 

w i t h a d e c i s i o n m a k e r ' s own b e l i e f s , and f o r c e s t he d e c i s i o n maker 

t o c o n f r o n t l o g i c a l c o n t r a d i c t i o n s and vagueness i n h e r e n t i n t h o s e 

b e l i e f s . I t i s based on t he n o t i o n t h a t d e c i s i o n makers can 

b e t t e r c o n s t r u c t c o h e r e n t a c t - b a s e d t h e o r i e s f o r mak ing a v a r i e t y 

o f d e c i s i o n s by f o r c i n g them t o c a r r y ou t a f o u r s t e p , c o m p u t e r -

a s s i s t e d p r o c e d u r e i n c o n s t r u c t i n g each a c t - b a s e d t h e o r y ( i . e . , 

p a r t i c u l a r p e r s o n n e l p o l i c y ) . 

The f i r s t s t e p o f t he p r o c e d u r e r e q u i r e s t he d e c i s i o n 

maker to p ropose any number o f p l a u s i b l e p r i n c i p l e s t o use i n 

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

maker must t h e n c l a s s i f y t he p o s s i b l e d e c i s i o n s i n t o m u t u a l l y 

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

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

t h e same d e s i r a b i l i t y . 

The second s t e p o f t he p r o c e d u r e e l i c i t s t he d e c i s i o n 

m a k e r ' s d e g r e e s o f b e l i e f abou t "how much" d e c i s i o n s f a l l i n g 

w i t h i n a g u i d e l i n e s a t i s f y the o f t e n vague o b j e c t i v e s embodied i n 

t he p r i n c i p l e s t h a t have been p r o p o s e d . 

The t h i r d s t e p i s t o f o r c e the d e c i s i o n maker to g i v e 

r o u g h , q u a n t i t a t i v e meaning t o t h e i r common s e n s e , p r i o r d e g r e e s 

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

r i o n . 

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

d u r i n g the above t h r e e s t e p s t h r o u g h a m i c r o c o m p u t e r - b a s e d , i n t e r -
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a c t i v e f u z z y l o g i c a n a l y z e r , ( see Whalen and S c h o t t , 1 9 8 3 , f o r a 

s u r v e y o f e x i s t i n g f u z z y e x p e r t s y s t e m s ) , wh ich h e l p s t h e d e c i s i o n 

maker u n d e r s t a n d t he l o g i c a l i m p l i c a t i o n s o f h e r / h i s b e l i e f s . The 

p roposed f u z z y l o g i c a n a l y z e r uses t he c a l c u l u s o f f u z z y r e s t r i c ­

t i o n s (see Z a d e h , 1973 and 1975) and t he i n f o r m a t i o n e l i c i t e d i n 

t he above t h r e e s t e p s t o d e t e r m i n e l o g i c a l l y c o n s i s t e n t , i m p l i c i t 

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

v a r i o u s p r i n c i p l e s t he d e c i s i o n maker p u r p o r t s to b e l i e v e i n . The 

sys tem t h e n uses a f u z z y i n f e r e n c e p r o c e d u r e t o c a l c u l a t e l o g i c a l , 

r e v i s e d e v a l u a t i o n s o f t he deg rees i n wh ich t he g u i d e l i n e s s a t i s f y 

t h e n o r m a t i v e c r i t e r i o n . U s i n g t h e s e r e v i s e d e v a l u a t i o n s , t h e 

sys tem a l s o upda tes t he p r ima f a c i e p r i n c i p l e w e i g h t s to be c o n ­

s i s t e n t w i t h them. 

The sys tem t h u s p r e s e n t s t h e d e c i s i o n maker w i t h t he 

p r i m a f a c i e p r i n c i p l e w e i g h t s t h a t must be adop ted to l o g i c a l l y 

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

the u s e r may choose t o r e v i s e h e r / h i s p r i o r b e l i e f s , o r p ropose 

new p o s s i b l e g u i d e l i n e s a n d / o r p r i n c i p l e s f o r a n o t h e r pass t h r o u g h 

the s y s t e m . The end r e s u l t o f t h e s e i t e r a t i o n s between t he d e c i ­

s i o n maker and t he sys tem s h o u l d be an a c t - b a s e d t h e o r y as c o n s i s ­

t e n t as p o s s i b l e w i t h the d e c i s i o n m a k e r ' s b e l i e f s and d e s i r e d 

w e i g h t s . 

By u s i n g t h i s f o u r s t e p , i t e r a t i v e p r o c e d u r e i n d e v i s i n g 

each i m p o r t a n t p o l i c y , t he d e c i s i o n maker can d e t e r m i n e whether o r 

no t the g roup o f p o l i c i e s a r e r e a s o n a b l y c o h e r e n t , i n t he sense o f 

the r e l a t i v e i n v a r i a n c e o f p r ima f a c i e w e i g h t s a c r o s s p o l i c i e s . 
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I f n o t , f u r t h e r i t e r a t i o n s can be c o n d u c t e d t o reduce t h e w e i g h t s ' 

v a r i a b i l i t y t o a c c e p t a b l e t o l e r a n c e s . 

The Sys tem: An O v e r s i m p l i f i e d Example 

To f a c i l i t a t e t he u n d e r s t a n d i n g o f the p roposed s y s t e m , 

we w i l l work t h r o u g h an o v e r s i m p l i f i e d example o f how i t m igh t 

w o r k . To do s o , l e t us r e t u r n t o t he d i s c u s s i o n o f t he d i s c l o s u r e 

o f r easons f o r s e p a r a t i o n f rom employment . In r e s p o n s e to a g r e a t 

number o f t ypes o f r e q u e s t s f o r i n f o r m a t i o n , f o r p u r p o s e s o f 

s i m p l i c i t y l e t us suppose t h a t i n s t e p one I t hough t o f o n l y t h r e e 

p o s s i b l e g u i d e l i n e s t o use i n c l a s s i f y i n g my p o s s i b l e d e c i s i o n s : 

A l : d i s c l o s u r e when t e r m i n a t e d f o r i l l e g a l b e h a v i o r . 

A 2 : d i s c l o s u r e when t e r m i n a t e d f o r r easons o t h e r t h a n i l l e g a l 

b e h a v i o r ( e . g . i n c o m p e t e n c e ) . 

A 3 : d i s c l o s u r e when l a i d o f f i n a budget c u t . 

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

t h o u g h t o f two p r i n c i p l e s I b e l i e v e d i n , o r was o t h e r w i s e i n ­

t e r e s t e d i n e v a l u a t i n g : 

R l : I f a d e c i s i o n i s t e l l i n g t he whole t r u t h , t hen t h a t 

d e c i s i o n i s r i g h t ; e l s e , t h a t d e c i s i o n i s not r i g h t . 

R 2 : I f a d e c i s i o n i s f a i r t o a l l c o n c e r n e d , t h e n t h a t d e c i ­

s i o n i s r i g h t ; e l s e , t h a t d e c i s i o n i s not r i g h t . 

As you can s e e , I 'm s o r t o f a s e m i - R o t a r i a n . A l s o , no te 

t h a t t h e s e p r i n c i p l e s a r e s t a t e d i n a d i f f e r e n t form t h a n ( 2 ) , f o r 

t h e y c o n t a i n an " e l s e " c l a u s e . I t seems t o me t h a t t h i s i s t he 
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n o r m a l way p e o p l e th ink , o f n o r m a t i v e p r i n c i p l e s — t h a t i f a d e c i ­

s i o n d o e s n ' t have t he s t a t e d p r o p e r t y t h a t makes i t r i g h t , t hen i t 

does have some u n s t a t e d p r o p e r t y t h a t makes i t w rong , i . e . , not 

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

fo rm (2) i f we r e p l a c e each i f - t h e n - e l s e s t a t e m e n t by two i f - t h e n 

s t a t e m e n t s : i f x i s P then x i s M and i f x i s not P then x i s not 

M. S y m b o l i c a l l y , denote t he two o b j e c t i v e s b y : 

P I : a d e c i s i o n w h i c h i s t e l l i n g the t r u t h 

P 2 : a d e c i s i o n wh ich i s f a i r t o a l l c o n c e r n e d 

and the n o r m a t i v e c r i t e r i o n t o b e : 

M: a d e c i s i o n w h i c h i s r i g h t 

Then , the p r i n c i p l e s R l and R2 t a k e t he no rma l f o rm : 

R l : I f x i s P I , t h e n x i s M; e l s e x i s no t M. 

R2 : I f x i s P 2 , t hen x i s M; e l s e x i s not M. 

where x r a n g e s o v e r a i l d e c i s i o n s , wh ich a r e c l a s s i f i e d i n t o t h r e e 

c l a s s e s d e t e r m i n e d by t he t h r e e g u i d e l i n e s A l , A2 and A 3 . I t 

s h o u l d be n o t e d , t h o u g h , t h a t e l s e - c l a u s e s o t h e r than " x i s not M" 

c o u l d be b u i l t i n t o the s y s t e m . 

S t e p two o f the u s e r i n p u t now commences. I, as u s e r , 

must now a s s i g n deg rees o f b e l i e f a s s e s s i n g the degree t o w h i c h 

d e c i s i o n s f a l l i n g w i t h i n each g u i d e l i n e s a t i s f y each p r i n c i p l e ' s 

o b j e c t i v e , i . e . , the deg rees t o wh ich each o f A l , A 2 , and A3 

s a t i s f i e s PI and P 2 . F o r now, l e t ' s assume t h a t my b e l i e f s a r e 

no t vague i n t h i s r e g a r d , so I must o n l y d e t e r m i n e i f each o f t h e 

s i x p o s s i b l e b e l i e f s a r e e x a c t l y t r u e o r e x a c t l y f a l s e . I t w i l l 
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be e x t r e m e l y u s e f u l i n what i s t o f o l l o w i f I use t he B o o l e a n 

r e p r e s e n t a t i o n o f l o g i c , a s s i g n i n g t he number " l " t o an exac t l y -

t r u e s t a t e m e n t and a number " 0 " t o an e x a c t l y f a l s e s t a t e m e n t . 

The f o l l o w i n g t a b l e summar izes my b e l i e f s : 

PI P2 

A l 1 1 

42 1 0 

A3 1 1 

T h u s , t h e ones i n t h e f i r s t row i n t he above t a b l e 

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

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

(pe rhaps t he employee w i l l c l e a n up h e r a c t i f she knows h e r 

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

t he l o n g run f o r h a v i n g done s o ) . The z e r o i n the second co lumn 

o f t he second row means t h a t I c o n s t r u e d i s c l o s u r e o f t e r m i n a t i o n 

f o r o t h e r r easons as not f a i r . O t h e r s may d i s a g r e e c o m p l e t e l y 

w i t h my b e l i e f , o f c o u r s e , b e l i e v i n g t h i s to be p e r f e c t l y f a i r . 

But t h e r e i s a t h i r d p o s s i b i l i t y . Some may b e l i e v e t h a t 

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

n e i t h e r e x a c t l y f a i r nor u n f a i r . R a t h e r , t hey may b e l i e v e t h a t i t 

i s " s o r t o f " f a i r , b e i n g f a i r t o the e n q u i r i n g p a r t y bu t not t oo 

f a i r t o the e m p l o y e e s . I t i s p r e c i s e l y t h i s vagueness t h a t we a r e 

assuming away f o r t h e moment. To h a n d l e i t , t h e sys tem w i l l 

p e r m i t a u s e r t o a s s i g n an i n t e r m e d i a t e deg ree o f b e l i e f t o t h e 

s t a t e m e n t , i . e . , a number somewhere between z e r o and o n e . A n o t h e r 

way to t h i n k about t h i s i s t o v i s u a l i z e t he s e t o f d e c i s i o n s wh ich 



a r e f a i r as h a v i n g an i m p r e c i s e b o u n d a r y . Some e l e m e n t s o f t he 

s e t ( i . e . , d e c i s i o n s ) a r e d e f i n i t e l y i n t he s e t , i . e . , d e f i n i t e l y 

f a i r , and hence have a g rade o f membership i n t he s e t e q u a l t o 

o n e . O the r d e c i s i o n s a r e d e f i n i t e l y not i n t he s e t , and so have a 

g rade o f membership e q u a l t o z e r o . Ye t o t h e r e l e m e n t s a r e n ' t 

e x a c t l y i n t he s e t o r out o f the s e t ; r a t h e r , t hey have an i n t e r ­

m e d i a t e g rade o f membership s t r i c t l y between z e r o and o n e . The 

c l o s e r an e l e m e n t ' s g rade o f membership i s t o o n e , t he c l o s e r t h a t 

e lement i s to b e i n g d e f i n i t e l y i n t h e s e t , w h i l e t he c l o s e r i t i s 

to z e r o the c l o s e r the e lement i s to b e i n g d e f i n i t e l y not i n t h e 

s e t . A g r a d e o f membership e q u a l t o .5 t h e n i n d i c a t e s t o t a l 

vagueness about whe ther the e lement i s i n o r out o f the s e t . 

A g roup o f e l e m e n t s , c o u p l e d w i t h a f u n c t i o n a s s i g n i n g a 

g rade o f membersh ip between z e r o and one t o each e lement i s c a l l e d 

a f u z z y s e t . T h u s , t he sys tem a l l o w s t he u s e r t o r e p r e s e n t h e r 

b e l i e f s about " x i s P" as a f u z z y s e t , w i t h d e c i s i o n s f a l l i n g 

w i t h i n t h e g u i d e l i n e s as i t s e l e m e n t s , and her d e g r e e s o f b e l i e f 

I n t he v a r i o u s d e c i s i o n s s a t i s f y i n g "x i s P " , i . e . , t he co lumn f o r 

t h a t P i n t a b l e ( 3 ) , as i t s g rade o f membership f u n c t i o n . I n ou r 

o v e r s i m p l i f i e d e x a m p l e , t h e n , we have assumed t h a t my deg rees o f 

b e l i e f , w h i c h a r e l i s t e d i n t a b l e (3) a r e a l l e i t h e r z e r o o r 

o n e . In t h i s s p e c i a l c a s e o f no v a g u e n e s s , the a s s o c i a t e d f u z z y 

s e t s ( f o r " x i s P i " and " x i s P 2 " ) a r e s a i d t o be c r i s p . 

The t h i r d s t e p i n t he u s e r i n p u t to the sys tem i s f o r 

t h e u s e r t o a s s i g n p r i o r deg rees o f b e l i e f t o t h e p r i n c i p l e s ' 

n o r m a t i v e c r i t e r i o n , wh i ch i n t h i s example i s t he r i g h t n e s s , o f 



t h e p o s s i b l e d e c i s i o n s . Once a g a i n , w e ' l l assume f o r s i m p l i f i c a ­

t i o n t h a t I , a s u s e r , have no p r i o r vagueness about t h i s , and w i l l 

hence a s s i g n a g rade o f membership o f e i t h e r a z e r o o r one t o each 

e lement o f the f u z z y s e t a s s o c i a t e d w i t h "x i s M " . I have r e p r e ­

s e n t e d my b e l i e f s be low by augment ing t a b l e (3) w i t h t he a d d i ­

t i o n a l i n p u t : 

^1 P2 M 

ta 1 1 1 

U ) A2 1 0 0 

1 1 L 

The t h i r d co lumn o f t he t a b l e i n d i c a t e s t h a t I d e f i ­

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

i s r i g h t , as i s d i s c l o s u r e when an employee Is l a i d o f f due t o a 

budget c u t . But I a l s o d e f i n i t e l y b e l i e v e t h a t d i s c l o s u r e when 

t e r m i n a t i o n i s f o r r easons o t h e r t han i l l e g a l b e h a v i o r i s no t 

r i g h t , i . e . , w rong . These a r e my b e l i e f s p r i o r to t he f o l l o w i n g 

e v a l u a t i o n by t he f u z z y l o g i c a n a l y z e r . 

The l o g i c a n a l y z e r now t a k e s o v e r i n s t e p f o u r o f t h e 

p r o c e d u r e . F i r s t , i t d e t e r m i n e s t he degree o f b e l i e f I s h o u l d 

h o l d In e a c h p r i n c i p l e , i f I want my p r i o r b e l i e f s t o be l o g i c a l l y 

c o n s i s t e n t w i t h each p r i n c i p l e . These a r e p r i m a f a c i e w e i g h t i n g s 

o f t he i m p o r t a n c e o f t h e s e p r i n c i p l e s t o me, wh ich a r e i m p l i c i t i n 

my p r i o r b e l i e f s r e p r e s e n t e d i n t a b l e {k). Because t a b l e (k) i s 

c r i s p , t he l o g i c a n a l y z e r a p p l i e s c l a s s i c a l l o g i c t o d e t e r m i n e t he 

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

R 2 . W i th r e s p e c t t o R 2 , t h e second and t h i r d co lumns o f t a b l e (k) 
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i n d i c a t e t h a t whenever I t hough t t h a t " x i s P 2 " was t r u e ( i . e . , 

when x l i e s w i t h i n A l o r A 3 ) , I a l s o though t t h a t " x i s M" was 

t r u e . F u r t h e r , whenever I t hough t t h a t t h e fo rmer was f a l s e 

( i . e . , when x l i e s w i t h i n A 2 ) , I t hough t t h a t t he l a t t e r was 

f a l s e . There i s no l o g i c a l c o n t r a d i c t i o n i n any o f t h i s , f o r each 

o f t hese t h r e e d e d u c t i o n s about M f o l l o w s l o g i c a l l y by an a p p l i c a ­

t i o n o f modus p o n e n s . The sys tem f i g u r e s t h i s ou t and a s s i g n s t h e 

number one t o a l l t h r e e p o s s i b l e uses ( i . e . , one use f o r each 

p o s s i b l e g u i d e l i n e ) o f R 2 , t h u s i n d i c a t i n g t h a t I i m p l i c i t l y com­

p l e t e l y b e l i e v e d i n R2 when d e t e r m i n i n g the d e s i r a b i l i t y o f each 

p o s s i b l e g u i d e l i n e . W i t h t he r e s p e c t t o R l , t h o u g h , t he f i r s t and 

t h i r d co lumns o f t a b l e (U) i n d i c a t e t h a t I i m p l i c i t l y b e l i e v e d R l 

i n e v a l u a t i n g A l and A 3 , bu t d i s b e l i e v e d i t when e v a l u a t i n g A 2 . 

In t he l a t t e r c a s e , t he z e r o i n row 2 i n d i c a t e s t h a t I b e l i e v e d 

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

i n g the t r u t h , y e t s t i l l was not r i g h t , wh ich c o n t r a d i c t s R l . My 

i m p l i c i t degree o f b e l i e f i n R l when a p p l i e d t o A2 i s z e r o , i . e . , 

A2 i s a c o u n t e r e x a m p l e t o R l i m p l i c i t i n my p r i o r b e l i e f s . E x ­

h a u s t i n g t h e s i x p o s s i b l e e v a l u a t i o n s , t h e sys tem p r o d u c e s t he 

f o l l o w i n g p r i m a f a c i e w e i g h t i n g t a b l e : 

R] R2 

A l 1 1 

A2 0 1 

A3 1 1 

Ava 2 /3 1 
X 
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where t h e z e r o i n d i c a t e s t h e a f o r e m e n t i o n e d i m p l i c i t c o u n t e r ­

e x a m p l e . The f a c t t h a t t he numbers i n t he second row a r e d i f f e r ­

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

t o a l o g i c a l c o n t r a d i c t i o n i m p l i c i t i n a p p l y i n g them to my b e l i e f s 

abou t A2 ( t h e use o f R l i m p l i e s t h a t A2 i s r i g h t , w h i l e t he use o f 

R2 i m p l i e s t h a t i t i s not r i g h t ) . To l o g i c a l l y " r a t i o n a l i z e " my 

b e l i e f abou t t he d e s i r a b i l i t y o f A 2 , I must a s s i g n p r i m a f a c i e 

w e i g h t s o f one t o R2 and z e r o t o R l , i . e . , I i m p l i c i t l y t o t a l l y 

d i s b e l i e v e d t he l a t t e r i n coming t o t h a t p a r t i c u l a r j u d g m e n t . On 

a v e r a g e , I a c t e d as i f I a s s i g n e d a w e i g h t s o f 2 / 3 t o R l and 1 t o 

R 2 . Because b o t h numbers exceed 1 / 2 , I i m p l i c i t l y a c c e p t e d b o t h 

p r i n c i p l e s on a v e r a g e . B u t , on a v e r a g e , I a c c e p t e d R2 more t h a n 

R l . 

I n r e a l w o r l d a p p l i c a t i o n s w i t h many more than t h r e e 

g u i d e l i n e s and two p r i n c i p l e s , the p o s s i b i l i t y o f t he sys tem 

d i s c o v e r i n g c o u n t e r e x a m p l e s ( i . e . , z e r o e s i n the w e i g h t i n g t a b l e ) 

and c o n t r a d i c t i o n s ( i . e . , rows w i t h d i f f e r e n t e n t r i e s i n t h e 

w e i g h t i n g t a b l e ) i m p l i c i t i n t he u s e r ' s p r i o r b e l i e f s i s much more 

l i k e l y t h a n i n t h i s o v e r s i m p l i f i e d e x a m p l e , even when vague 

b e l i e f s a r e not p r e s e n t . When vague b e l i e f s a r e p r e s e n t , t h e 

sys tem w i l l v i r t u a l l y a l w a y s p roduce s u r p r i s i n g i n f o r m a t i o n , a s 

t h e c a l c u l a t i o n o f t he w e i g h t s i s s l i g h t l y more c o m p l i c a t e d , and 

i s thus r e l e g a t e d t o t he a p p e n d i x t o t h i s p a p e r . 

D e s p i t e t he p o s s i b l e p r e s e n c e o f c o u n t e r e x a m p l e s and 

l o g i c a l c o n t r a d i c t i o n s (unde r c a t e g o r i c a l i n t e r p r e t a t i o n s o f t h e 

p r i n c i p l e s ) , t he sys tem w i l l a l s o p roduce r e v i s e d d e g r e e s o f 
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b e l i e f i n t h e d e s i r a b i l i t y o f t he p o s s i b l e a c t i o n s , w h i c h , i n a 

c e r t a i n s e n s e , l o g i c a l l y f o l l o w from the u s e r ' s b e l i e f s . The 

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

f u z z y r e s t r i c t i o n s i n v e n t e d by L o f t i Zadeh (1973 and 1 9 7 5 ) , and 

u t i l i z e d by O s t e r g a a r d (1977) i n c o n s t r u c t i n g a f u z z y e x p e r t 

sys tem to c o n t r o l a h e a t - e x c h a n g e r p r o c e s s . To c a l c u l a t e t h e 

r e v i s e d m o r a l b e l i e f s , t he sys tem r e p r e s e n t s t he u s e r ' s knowledge 

by t he c o n j u n c t i o n o f the p r o p o s e d p r i n c i p l e s and the c o n j u n c t i o n 

o f t he p r i n c i p l e ' s o b j e c t i v e s . I n t h i s e x a m p l e , i t forms t he 

p r o p o s i t i o n s : 

R l and R2 

(6) x i s P I and x i s P2 

The sys tem a p p l i e s t he s o - c a l l e d c o m p o s i t i o n a l r u l e o f 

i n f e r e n c e ( Z a d e h , 1975) to (6) to i n f e r r e v i s e d deg rees o f b e l i e f 

about " x i s M " . I n g e n e r a l , t h e c a l c u l a t i o n i s a l i t t l e c o m p l i ­

c a t e d when bo th vagueness and l a r g e numbers o f g u i d e l i n e s a n d / o r 

p r i n c i p l e s a r e p r e s e n t , and i s made f e a s i b l e by computer c a l c u l a ­

t i o n . But i n t h i s e x a m p l e , i t i s q u i t e s i m p l e and can be q u i c k l y 

done by h a n d . Do ing so p roduced t he f o l l o w i n g b e l i e f t a b l e : 

P r i o r R e v i s i o n 1 

A l 1 1 

(T) A2 0 0 

A3 1 1 

I n t h i s e x a m p l e , no r e v i s i o n s to the d e c i s i o n m a k e r ' s 

p r i o r b e l i e f s about "x i s M" were needed . However , the c o m p o s i ­

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

t h a t e i t h e r now, o r d u r i n g s t e p one o f the p r o c e d u r e , I d e c i d e d 

t h a t I r e a l l y d i d n ' t b e l i e v e t h a t A2 ( i . e . , d i s c l o s u r e when t e r ­

m ina ted f o r c a u s e s o t h e r than i l l e g a l b e h a v i o r ) was t o t a l l y no t 

f a i r t o a l l c o n c e r n e d . I n s t e a d , I b e l i e v e t h a t i t i s mere ly c l o s e 

t o be i ng u n f a i r — c e r t a i n l y c l o s e r to t h a t t h a n t o b e i n g f a i r t o 

a l l c o n c e r n e d . A c c o r d i n g l y , I a s s i g n a d e g r e e o f b e l i e f e q u a l t o 

. 2 t o the s ta temen t " A 2 i s P 2 " , r a t h e r t han the v a l u e o f z e r o i n 

t a b l e ( 3 ) . Suppose I a l s o d e c i d e t h a t I r e a l l y d o n ' t b e l i e v e t h a t 

A2 i s e x a c t l y t e l l i n g the t r u t h , bu t i n s t e a d t h a t i t i s m o s t l y 

t e l l i n g t he t r u t h . I t hen a s s i g n a deg ree o f b e l i e f t o "A2 i s P I " 

e q u a l t o . 8 , r a t h e r than one i n t a b l e ( 3 ) . The sys tem t h e n c a l ­

c u l a t e s t he p r i m a f a c i e w e i g h t i n g t a b l e : 

R l R2 

A l 1 1 

(8) A 2 . . 2 . 8 

A3 i 
J- 1 

w h i c h i n d i c a t e s t h a t i n f o r m i n g y o u r p r i o r b e l i e f t h a t A2 was 

e x a c t l y wrong you i m p l i c i t l y a t t a c h e d t he p r i m a f a c i e w e i g h t s o f 

.2 and .8 t o the p r i n c i p l e s R l and R 2 , r e s p e c t i v e l y . T h i s makes 

s e n s e , f o r b e l i e v i n g t h a t A2 i s wrong i s much more c o n s i s t e n t w i t h 

y o u r b e l i e f t h a t A2 i s c l o s e t o no t b e i n g f a i r t o a l l c o n c e r n e d , 

and hence t o R2 , t han i t i s t o you r b e l i e f t h a t A2 i s c l o s e t o 

t e l l i n g the t r u t h , and hence t o R l . The sys tem then a p p l i e s t h e 

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

r e v i s e d deg rees o f b e l i e f about t h e d e s i r a b i l i t y o f the g u i d e ­

l i n e s , c o n t r a s t e d b e l o w : 
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P r i o r M R e v i s i o n #1 

ft 1 1 L 

A2 0 . 2 

A3 1 1 

The vagueness o f ray b e l i e f s abou t t he p r i n c i p l e s ' o b ­

j e c t i v e s b e i n g s a t i s f i e d by A2 p r e v e n t s me from l o g i c a l l y coming 

t o an e x a c t c o n c l u s i o n abou t i t s d e s i r a b i l i t y . I s h o u l d be some­

what unsure t h a t A2 i s w rong , and s h o u l d a c c o r d i n g l y a s s i g n a 

deg ree o f b e l i e f o f .2 t o "A2 i s r i g h t " , r a t h e r t h a n a d e g r e e o f 

z e r o . In g e n e r a l , t hese r e v i s i o n s may a l s o f o r c e r e v i s i o n s t o t h e 

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

n o t . 

I n a r e a l w o r l d a p p l i c a t i o n , o f c o u r s e , t h e w e i g h t s and 

r e v i s e d m o r a l b e l i e f s wou ld be more d i f f i c u l t t o u n d e r s t a n d . To 

a i d u s e r u n d e r s t a n d i n g o f t he p r o p e r t i e s o f t he sys tem and t h e 

e f f e c t s t h a t d i f f e r e n t p o s s i b l e u s e r b e l i e f s have on the w e i g h t s 

and the r e v i s e d b e l i e f s abou t " x i s M " , t h e a n a l y z e r w i l l p roduce 

an a n a l y s i s o f t h e i r s e n s i t i v i t y t o p o s s i b l e changes i n u s e r 

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

h e l p s d e t e r m i n e wh ich degree o f b e l i e f a s s e s s m e n t s a r e c r u c i a l t o 

t h e r e s u l t s , so t h a t t he u s e r may f o c u s her a t t e n t i o n on more a c ­

c u r a t e l y a s s e s s i n g those degrees o f b e l i e f . 

A t t h i s p o i n t i n t he e x e r c i s e , the u s e r may d e c i d e one 

o f two t h i n g s . She may d e c i d e t h a t he r b e l i e f s a r e a d e q u a t e l y 

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

v i e w s , and t h a t t he r e v i s e d b e l i e f s about " x i s M" a r e r e a s o n -
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a b l e . T h e n , t he u s e r may recommend not t o make any d e c i s i o n whose 

degree o f b e l i e f i n " x i s M" i s l e s s t han . 5 , f o r t h e n i t i s 

c l o s e r t o b e i n g u n d e s i r a b l e t h a t i t i s to b e i n g d e s i r a b l e . To 

h e l p j u s t i f y and c l a r i f y t h e recommendat ion to o t h e r s , the u s e r 

may a l s o w i s h t o p r e s e n t t h e sys tem c o n c e p t s , he r b e l i e f a s s e s s ­

m e n t s , and t he r e v i s e d w e i g h t i n g m a t r i x she i m p l i c i t l y u s e d . 

A l t e r n a t i v e l y , she may be s u r p r i s e d i n some way by t h e w e i g h t s 

a n d / o r the r e v i s e d b e l i e f s . The n a t u r e o f the s u r p r i s e may s u g ­

g e s t t o he r t h a t h e r p r i o r b e l i e f a s s e s s m e n t s were not r e a s o n a b l e , 

and she may d e c i d e t o commence f u r t h e r rounds o f t he f o u r s t e p s , 

i t e r a t i n g u n t i l she i s s a t i s f i e d w i t h t h e r e s u l t s . H o p e f u l l y , t he 

p r o c e s s may l e a d the u s e r t o r e f i n e t he g u i d e l i n e s i n t o new, 

b e t t e r g u i d e l i n e s t o e v a l u a t e . I t i s i n t h i s way t h a t t h e sys tem 

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

t i c u l a r p o l i c y . 

I n our e x a m p l e , a f t e r e x a m i n i n g t h e a n a l y z e r ' s o u t p u t , I 

f e l t uneasy t h a t I was p l a c i n g more i m p l i c i t we igh t on f a i r n e s s 

t h a n I was on t r u t h t e l l i n g , b o t h on a v e r a g e and when e v a l u a t i n g 

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

i l l e g a l a c t s . P e r h a p s a n o t h e r r e l a t e d g u i d e l i n e c o u l d be found 

t h a t seems more r i g h t , w h i l e p r e s e n t i n g a more even b a l a n c e b e ­

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

o c c u r r e d to me, namely : 

AU : d i s c l o s u r e when t e r m i n a t e d f o r r easons o t h e r t h a n i l l e g a l 

b e h a v i o r _or g r o s s i n c o m p e t e n c e . 
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This seems a l i t t l e less t r u t h f u l than A2, for i t per ­

mits less relevant information to be conveyed to the i n q u i r i n g , 

prospect ive employer. But i t a lso seems somewhat more f a i r than 

A2, because i t i s more f a i r to employees u n j u s t i f i a b l y accused of 

gross incompetence. Af ter dwell ing on a l l t h i s , I revised my 

b e l i e f s in the fol lowing way: 

(10) 

PI P2 M 

Al 1 1 1 

A2 . 8 .2 .2 

A3 1 1 1 

Ah .7 .6 .8 

The l o g i c analyzer would then c a l c u l a t e the fo l lowing 

i m p l i c i t prima fac ie weights: 

Rl R2 

Al 1 1 

A2 .2 .8 

A3 1 1 

AU .7 .6 

AVG .73 .85 

and the revised b e l i e f s : 

M Revision 1 Revision 2 

Al 1 1 1 

( l l ) A2 0 .2 .3 

A3 1 1 1 

AU - - .8 
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Note f rom ( l l ) t h a t the e v a l u a t i o n o f the new g u i d e l i n e 

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

A 2 ' s T ightness. T h i s i s due to a s o - c a l l e d i n t e r f e r e n c e e f f e c t 

( Z a d e h , 1975 p . 2U) t h a t t he b e l i e f s about kk have on t he T ight ­

ness o f A 2 . S o , t h e e l i c i t a t i o n o f u s e r b e l i e f s o v e r a d d i t i o n a l 

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

l i n e s as w e l l . 

T h i s second r e v i s i o n a l s o r e s u l t s i n r e v i s i o n s t o t he 

p r i m a f a c i e w e i g h t i n g m a t r i x , y i e l d i n g t he l o g i c a l l y c o n s i s t e n t 

r e v i s e d w e i g h t s : 

(12) 

Rl R2 

Al 1 1 

A2 .3 • 7 

A3 1 1 

AU •7 . 6 

AVG .75 .83 

F e e l i n g c o m f o r t a b l e w i t h t he r e v i s e d , more n e a r l y e q u a l 

a v e r a g e w e i g h t s , and g e t t i n g t i r e d o f t h i n k i n g and t y p i n g , I 

v i e w e d t he r e s u l t s o f t he e x e r c i s e as s u c c e s s f u l , and ended t he 

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

a r i s e t h a t d o e s n ' t f i t A l , A 2 , A 3 , o r kk ( e . g . , d i s c l o s u r e abou t a 

pe r son who q u i t ) , I can f i r e up t he sys tem a g a i n , e v a l u a t i n g 

a d d i t i o n a l p o s s i b l e g u i d e l i n e s t h a t seem a p p r o p r i a t e ( e . g . , d i s ­

c l o s u r e when t he p e r s o n j u s t q u i t w i t h o u t g i v i n g n o t i c e ; d i s ­

c l o s u r e when t h e q u i t t e r l e f t w i t h o u t n o t i c e , bu t h e l p e d f i n d a 

r e p l a c e m e n t ; e t c . ) . For now, t h o u g h , t he p e r s o n n e l g u i d e l i n e s 

s h o u l d i n c l u d e A l , A 3 , and A ^ , but no t A 2 . 



The f i n a l p r i m a f a c i e w e i g h t s can be s t o r e d and l a t e r 

compared w i t h the w e i g h t s used i n a d o p t i n g g u i d e l i n e s f o r p o l i c i e s 

o t h e r t h a n d i s c l o s u r e . By d o i n g s o , one m igh t be a b l e t o a t t a i n a 

rough i n v a r i a n c e o f w e i g h t s used to j u s t i f y most o r a l l p o l i c y 

g u i d e l i n e s . 

Summary 

I n summary, a sys tem has been p r o p o s e d t o a i d i n t he 

f o r m u l a t i o n o f p o l i c i e s i n the p r e s e n c e o f vague and o f t e n c o n ­

f l i c t i n g m u l t i p l e o b j e c t i v e s . The sys tem r e q u i r e s a u s e r t o t e n ­

t a t i v e l y s p e c i f y p r i n c i p l e s the d e c i s i o n maker chooses to h o l d , 

i n c l u d i n g such t r a d i t i o n a l o b j e c t i v e s as t he obeyance o f l aws and 

t he need t o max im ize p r o f i t s . In c o n s t r u c t i n g a p a r t i c u l a r p o l ­

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

e x c l u s i v e g u i d e l i n e s t he d e c i s i o n maker c o u l d use t o c l a s s i f y t h e 

p o s s i b l e d e c i s i o n s . The use r t h e n s p e c i f i e s d e g r e e s o f b e l i e f 

about how much each g u i d e l i n e s a t i s f i e s each p r i n c i p l e ' s o b j e c ­

t i v e , and abou t how much each g u i d e l i n e s a t i s f i e s t h e n o r m a t i v e 

c r i t e r i o n . A f u z z y l o g i c a n a l y z e r t hen c a l c u l a t e s t he p r i m a f a c i e 

p r i n c i p l e w e i g h t s l o g i c a l l y i m p l i c i t i n the u s e r ' s b e l i e f s , and 

l o g i c a l l y i n f e r s r e v i s e d b e l i e f s about each g u i d e l i n e ' s s a t i s f y i n g 

t h e n o r m a t i v e c r i t e r i o n . A f t e r v i e w i n g t h e r e s u l t s , t h e u s e r may 

w i s h to r e v i s e her e a r l i e r b e l i e f s a n d / o r e v a l u a t e o t h e r p o s s i b l e 

g u i d e l i n e s t h a t may o c c u r t o he r d u r i n g t h e p r o c e s s . The r e s u l t 

o f t h i s i t e r a t i v e p r o c e s s i s a p o l i c y wh ich i s l o g i c a l l y c o n s i s ­

t e n t w i t h an e x p l i c i t , we igh ted se t o f p r i m a f a c i e p r i n c i p l e s , 

wh i ch o t h e r s may r a t i o n a l l y u n d e r s t a n d and d e b a t e . A f t e r d e t e r -



m i n i n g numerous p o l i c i e s i n t h i s way , t h e u s e r can d e t e r m i n e how 

c o n s i s t e n t h e r i m p l i c i t a s s i g n m e n t o f p r i m a f a c i e w e i g h t s has been 

a c r o s s p o l i c i e s . T h i s g l o b a l e x a m i n a t i o n may s u g g e s t changes t o 

e x i s t i n g p o l i c i e s wh ich reduce the v a r i a b i l i t y o f t he w e i g h t s 

a c r o s s p o l i c i e s . 

F u t u r e D i r e c t i o n s 

The methods h e r e i n have p o t e n t i a l a p p l i c a b i l i t y o u t s i d e 

t h e a r e a o f p e r s o n n e l p o l i c y . P o t e n t i a l uses o c c u r whereve r 

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

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

The e x p e r i e n c e d g a i n e d f rom r e a l a p p l i c a t i o n s o f t h e s e methods i s 

e s s e n t i a l i n d e t e r m i n i n g t he v a l u e o f t h i s p r o p o s e d sys tem i n t h e 

many c o n t e x t s i t c o u l d be used i n . I recommend t h a t the F e d e r a l 

R e s e r v e i n i t i a t e a p i l o t p r o j e c t to a p p l y t h i s methodo logy i n 

f o r m u l a t i n g one complex p o l i c y . 
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Append i x 

Z a d e h ' s (1975) c a l c u l u s o f f u z z y r e s t r i c t i o n s i s used t o 

r e p r e s e n t and draw i n f e r e n c e s from the p r o p o s i t i o n s : 

R-^: I f x i s P ^ , t h e n x i s M; e l s e x i s not M. 

1*2: I f x i s P g , t hen x i s M; e l s e x i s not M. 

(1) 

R n : I f x i s P n , t h e n x i s M; e l s e x i s no t M. 

x i s P l s 

x i s P p , 

x i s P r j , 

I n t h e c u r r e n t a p p l i c a t i o n , t he i f - t h e n - e l s e s t a t e m e n t s 

r e p r e s e n t p r i n c i p l e s embodying o b j e c t i v e s . The v a r i a b l e x i s a 

name f o r a c l a s s o f d e c i s i o n s p a r t i t i o n e d i n t o e q u i v a l e n c e c l a s s e s 

X • j = l » . . . m } , c a l l e d g u i d e l i n e s . Each P^ i s a f u z z y s e t 

{see Zadeh (.1965)) on t he u n i v e r s e o f d i s c o u r s e {A . ; j = l , . . . m } , 

and i s d e f i n e d by e x e m p l i f i c a t i o n (Zadeh ( 1 9 7 5 ) . P « 8 ) , p r o d u c i n g 

g r a d e o f membership f u n c t i o n s : X - * - [ 0 , l l , k = 1 , n . E a c h 

Pj, d e s c r i b e s an o b j e c t i v e s a t i s f i e d i n v a r y i n g d e g r e e s by t he 

g u i d e l i n e s . M i s a l s o a f u z z y s e t d e f e a t e d o v e r t he g u i d e l i n e s , 

r e p r e s e n t i n g the v a r y i n g deg rees i n wh ich t he g u i d e l i n e s s a t i s f y 

t h e n o r m a t i v e c r i t e r i o n . I t i s a l s o d e f i n e d by e x e m p l i f i c a t i o n , 

p r o d u c i n g a membership f u n c t i o n : X * [ 0 , l ] . 

By Z a d e h ' s max im in r u l e o f c o n d i t i o n a l p r o p o s i t i o n s , 

each R^ i n ( l ) i s a f u z z y b i n a r y r e l a t i o n on x , r e p r e s e n t e d by t h e 

s q u a r e , t r u t h v a l u e m a t r i x whose ( i , j ) t h e l e m e n t : 
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(2 ) R f c U ^ A j ) = m a x ( m i n ( u k ( A i ) , y M ( A j ) ) , m i n ( l - y k ( A i ) , l - u M ( A j ) ) ; 

i , j = l . . . m . 

i s i n t e r p r e t e d as t he deg ree o f b e l i e f i n R̂  i m p l i c i t i n Uir(A^) 

and ^ ( . A j ) . I t s c o m p u t a t i o n i s d i a g r a m m a t i c a l l y r e p r e s e n t e d i n 

f i g u r e 1. 

The p r i m a f a c i e w e i g h t i n g m a t r i x W i s d e f i n e d t o be t h e 

mxn m a t r i x whose k v h co lumn i s t he d i a g o n a l o f ( 2 ) , showing t h e 

d e g r e e s o f b e l i e f i n R̂  when e v a l u a t e d f o r each a c t i o n : 

(R 1 ( A 1 , A 1 ) . . . R n ( A 1 , A 1 ) 

: " \ : 

R , (A ,A ) . . . R (A ,A ) 

1 m' m n m' m 

By Z a d e h ' s r u l e o f i m p l i e d c o n j u n c t i o n , t h e s i m u l t a n e o u s 

b e l i e f i n a l l the r u l e s R K , k = 1, n i s r e p r e s e n t e d by t h e 

combined s t a t e m e n t R-̂  and R2 and . . . R N , deno ted R. S i m i l a r l y , t he 

s i m u l t a n e o u s b e l i e f i n the s t a t e m e n t s x i s P ^ , k = 1, . . . , a i s 

r e p r e s e n t e d by the combined s t a t e m e n t x i s P-̂  and x i s Pg and . . . x 

i s P n , deno ted P . 

Z a d e h ' s r u l e o f max ima l r e s t r i c t i o n and (2) imbues R 

w i t h the r e p r e s e n t a t i o n : 

(I4) R ( A i » A j ) • m i n ( R l { A i , A J ) , R 2 ( A i , A J ) , . . . , R n ( A i , A j ) ) ; 

i , j = 1, • • • » m. 

i . e . , t he componentw ise minimum o f t he m a t r i c e s R^. I n t u i t i v e l y , 

t he deg ree o f b e l i e f i n the c o n j u n c t i o n i s no s t r o n g e r o r weaker 

t h a n i t s "weakes t l i n k " . S i m i l a r l y , t he f u z z y se t P has member­

s h i p f u n c t i o n : 

) 
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(5 ) u p ( A i ) = min( u 1 ( A i ) , u 2 ( A 4 ) , . . . , y n ( A , - ) ) ; i = 1 , m. 

The i n f e r e n c e drawn f rom R and P i s a f u z z y s e t d e t e r ­

mined by (k), { 5 ) , and Z a d e h ' s c o m p o s i t i o n a l r u l e o f i n f e r e n c e . I t 

i s deno ted PoR, and has t he membership f u n c t i o n . 

(6 ) U p o R ( A k ) = max [ m i r i ( u p ( A 1 ) , R ( A 1 , A k ) ) , m i n ( | j p ( A 2 ) , R ( A 2 , A k ) ) , . . . , 

rain( \ i p ( \ ) M ^ , ^ ) ) ) 

f o r k = 1 , . . . ,m. 

A compact r e p r e s e n t a t i o n o f (6) computes Up0p{ a s a row 

m - v e c t o r : 

( f ) u P o R = Kwp (A 1 ) ,yp(A2 )« . .Wp(A m ) ) 

R ( A 1 , A 1 ) . . . R ( A 1 , A M ; 

R ( A r a , A 1 ) . . . R ( A m , A m ) 

c a l c u l a t e d by an a n a l o g o f v e c t o r - m a t r i x m u l t i p l i c a t i o n , r e p l a c i n g 

each wou ld -be m u l t i p l i c a t i o n o f two numbers by t h e i r minimum, and 

r e p l a c i n g each wou ld -be sum o f m numbers by t h e i r maximum. 

I i n t e r p r e t y p o R ( A k ) as t he l o g i c a l , r e v i s e d degree o f 

b e l i e f i n wh ich A k s a t i s f i e s t h e n o r m a t i v e c r i t e r i o n , t o be c o n ­

t r a s t e d w i t h the p r i o r degree o f b e l i e f |k.(A^)« 

One may a l s o compute a r e v i s e d p r i m a f a c i e w e i g h t i n g 

m a t r i x c o n s i s t e n t w i t h t he r e v i s e d b e l i e f s ( 7 ) , by s u b s t i t u t i n g 

(7 ) f o r y M i n compu t i ng ( 3 ) . 



Figure 1 

Computa t i on o f 11 ( A . , A . ) 
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