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ESTABLISHING a AND g RISK LEVELS IN THE EVALUATION OF 

SUBSTANTIVE STATISTICAL AUDITING TESTS 

THAT EMPLOY HYPOTHESIS TESTING

CHAPTER I 

INTRODUCTION

The a u t h o r i t a t i v e  a u d i t i n g  l i t e r a t u r e  h a s  l o n g  r e c o g n i z e d  and 

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

s t a t i s t i c a l .  I n d e e d ,  S t a t e m e n t  on A u d i t i n g  S t a n d a r d s  (SAS) No.  39,  

p a r a g r a p h  . 03 c o n t a i n s  t h e  f o l l o w i n g  s t a t e m e n t s  r e c o g n i z i n g  t h e  two 

a p p r o a c h e s  :

T h e r e  a r e  two g e n e r a l  a p p r o a c h e s  t o  a u d i t  s a m p l i n g :  
n o n s t a t i s t i c a l  and s t a t i s t i c a l .  Both a p p r o a c h e s  r e q u i r e  t h a t  
t h e  a u d i t o r  u s e  p r o f e s s i o n a l  j udgment  i n  p l a n n i n g ,  p e r f o r m i n g ,  
and e v a l u a t i n g  a s a mp l e  and i n  r e l a t i n g  t h e  e v i d e n t i a l  m a t t e r  
p r o d u c e d  by t h e  s a mpl e  t o  o t h e r  e v i d e n t i a l  m a t t e r  when f o r mi n g  
a c o n c l u s i o n  a b o u t  t he  r e l a t e d  a c c o u n t  b a l a n c e  o r  c l a s s  o f  
t r a n s a c t i o n s .  The g u i d a n c e  i n  t h i s  S t a t e m e n t  a p p l i e s  e q u a l l y  
t o  n o n s t a t i s t i c a l  and s t a t i s t i c a l  s a m p l i n g .

P a r a g r a p h  . 0 4  c o n t i n u e s  w i t h  t h e  f o l l o w i n g  s t a t e m e n t s  s u p p o r t ­

i n g  t h e  u s e  of  e i t h e r  a p p r o a c h :

The t h i r d  s t a n d a r d  o f  f i e l d  work s t a t e s ,  " S u f f i c i e n t  
compeLeiii .  e v i d e u L i a l  iiiaLLer i s  t o  be o b t a i n e d  t h r o u g h  i n s p e c ­
t i o n ,  o b s e r v a t i o n ,  i n q u i r i e s ,  and c o n f i r m a t i o n s  t o  a f f o r d  a 
r e a s o n a b l e  b a s i s  f o r  an  o p i n i o n  r e g a r d i n g  t h e  f i n a n c i a l  s t a t e ­
me n t s  u n d e r  e x a m i n a t i o n . "  E i t h e r  a p p r o a c h  t o  a u d i t  s a m p l i n g ,  
when p r o p e r l y  a p p l i e d ,  c a n  p r o v i d e  s u f f i c i e n t  e v i d e n t i a l  m a t t e r .

1



I n  e x p o u n d i n g  upon t h e  us e  o f  a u d i t  s a m p l i n g ,  SAS No. 39,  p a r a ­

g r a p h  .10 d e f i n e s  s a m p l i n g  r i s k  as  t h e  p o s s i b i l i t y  t h a t ,  when a c o m p l i ­

ance  o r  a s u b s t a n t i v e  t e s t  i s  r e s t r i c t e d  t o  a s a m p l e ,  t h e  a u d i t o r ' s  

c o n c l u s i o n s  may be d i f f e r e n t  f rom t h e  c o n c l u s i o n s  he  would r e a c h  i f  t he  

t e s t  were a p p l i e d  i n  t h e  same way t o  a l l  i t e m s  in  t h e  a c c o u n t  b a l a n c e  

o r  c l a s s  o f  t r a n s a c t i o n s .  I n  p a r a g r a p h  . 1 2 ,  SAS No,  39 i d e n t i f i e s  two 

a s p e c t s  o f  s a m p l i n g  r i s k  a b o u t  whi ch  t h e  a u d i t o r  mus t  e x e r c i s e  p r o f e s ­

s i o n a l  j udge me n t  when p e r f o r m i n g  s u b s t a n t i v e  t e s t s :

( 1 )  The r i s k  o f  i n c o r r e c t  a c c e p t a n c e  ( a l s o  known a s  3 r i s k  o r  Type I I  

e r r o r )  i s  t h e  r i s k  t h a t  t he  s ampl e  s u p p o r t s  t h e  c o n c l u s i o n  t h a t  t he  

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

m i s s t a t e d  when i t  i s  m a t e r i a l l y  m i s t a t e d ,  and

(2)  The r i s k  o f  i n c o r r e c t  r e j e c t i o n  ( a l s o  known a s  a  r i s k  o r  Type I 

e r r o r )  i s  t h e  r i s k  t h a t  t he  s ampl e  s u p p o r t s  t h e  c o n c l u s i o n  t h a t  t he  

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

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

The a u d i t o r  i s  a d v i s e d  t h a t  t he  f o r me r  r i s k  r e l a t e s  t o  t h e  e f f e c t i v e ­

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

t he  a u d i t .

SAS No. 39 s u g g e s t s  t h a t  s t a t i s t i c a l  s a m p l i n g  i s  somet i mes  u s e ­

f u l  b e c a u s e  i t  a 1 lows t h e  a u d i t o r  t o  q u a n t i f y  t h e s e  a s p e c t s  o f  s a m p l i n g  

r i s k  t o  l e v e l s  t h a t  he  can  c o n s i d e r  a c c e p t a b l e .  Though s u g g e s t i n g  t h a t  

s t a t i s t i c a l  t h e o r y  i s  s omet i mes  u s e f u l  i n  t h e  c o n t e x t  o f  a u d i t  sam­

p l i n g ,  SAS No. 39 does  n o t  s t i p u l a t e  q u a n t i t a t i v e  r e s t r i c t i o n s  w i t h  r e ­

s p e c t  t o  t h e s e  r i s k s .  However ,  by a s s u m p t i o n ,  i t  i s  d e s i r a b l e  t o  have  

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



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

amount  o f  e v i d e n c e .  Th u s ,  t he  a u d i t o r  mus t  t r a d e  o f f  t h e  two r i s k s  

( r i s k  of  i n c o r r e c t  a c c e p t a n c e ,  r i s k  o f  i n c o r r e c t  r e j e c t i o n )  i n  a c c o r ­

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

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

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

one o f  t h e  two r i s k s  a s  r e l a t i v e l y  more i m p o r t a n t  t h a n  t h e  o t h e r ,  t he n  

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

e xa mpl e ,  i f  t h e  a u d i t o r  e x p e r i e n c e s  a s i t u a t i o n  i n  whi ch  an i n c r e a s e d  

l e v e l  o f  a t  l e a s t  one o f  t h e  two r i s k s  must  be  a s s u me d ,  he would t o l e r ­

a t e  a l a r g e r  i n c r e a s e  i n  t h e  l e s s  i m p o r t a n t  r i s k  t h a n  i n  t h e  more im­

p o r t a n t  r i s k .  On t h e  o t h e r  h a n d ,  he woul d  n o t  be  s a t i s f i e d  w i t h  a r e ­

s u l t  t h a t  i n c r e a s e s  t h e  l e v e l  o f  t h e  more i m p o r t a n t  r i s k  by an amount  

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

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

compare a l t e r n a t i v e  a p p r o a c h e s  wh i c h  can be u s e d  t o  s t r u c t u r e  and 

r e s o l v e  t h e  t r a d e o f f  d i l emma .

Rol e  o f  H y p o t h e s i s  T e s t i n g  i n  A u d i t i n g  

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

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

t e s t i n g  ( E l l i o t  and R o g e r s ,  1972 and K a p l a n ,  1 9 7 5 ) .  I n  a u d i t i n g ,  two 

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

u s e .  Th e s e  h y p o t h e s e s  a r e  : ^

2
The f i n a n c i a l  s t a t e m e n t  amount  i s  c o r r e c t ,

H : The f i n a n c i a l  s t a t e m e n t  amount  i s  m i s s t a t e d  by a m a t e r i a l
a

a m o u n t .



S t a t i s t i c a l  H y p o t h e s i s  T e s t i n g  

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

t h a t  t h e  d e c i s i o n - m a k e r  b e g i n s  w i t h  a h y p o t h e s i z e d  v a l u e  f o r  a pa r am­

e t e r ,  s u c h  a s  t h e  t o t a l  book v a l u e  o f  a p o p u l a t i o n ,  and t h e n  " t e s t s "  

t h i s  h y p o t h e s i z e d  v a l u e  by c o l l e c t i n g  a r andom sampl e  and c o mp a r i n g  t h e  

a p p r o p r i a t e  s a mp l e  s t a t i s t i c ,  s uch  a s  an e x t e n d e d  e s t i m a t e  of  a s ampl e  

mean,  t o  t h e  h y p o t h e s i z e d  v a l u e .  i f  t h e  s t a t i s t i c  i s  " c l o s e "  t o  t he  

h y p o t h e s i z e d  v a l u e ,  t h e  d e c i s i o n - m a k e r  a c c e p t s  t h e  h y p o t h e s i z e d  v a l u e ;  

i f  t h e  s a mp l e  s t a t i s t i c  i s  so d i f f e r e n t  f r om t h e  h y p o t h e s i z e d  v a l u e  

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

has  t h e  h y p o t h e s i z e d  v a l u e ,  he r e j e c t s  t h e  h y p o t h e s i z e d  v a l u e  ( Ka z mi c r ,

1979) .  Th u s ,  t he  o b j e c t i v e  o f  h y p o t h e s i s  t e s t i n g  i s  t o  a c c e p t  o r  r e ­

j e c t  t h e  h y p o t h e s i z e d  v a l u e  a s  b e i n g  c o r r e c t  on t h e  b a s i s  o f  s ampl e  

d a t a  t h a t  a r e  c o l l e c t e d .

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

the  n u l l  and a l t e r n a t e  h y p o t h e s e s  ( Ka z mi e r ,  1 9 7 9 ) .  The n u l l  h y p o t h e s i s

( d e s i g n a t e d  H^) s p e c i f i e s  t h e  p a r a m e t e r  v a l u e  t o  be t e s t e d ;  t h e  a l t e r ­

n a t e  h y p o t h e s i s  ( d e s i g n a t e d  H^) s p e c i f i e s  t h e  p a r a m e t e r  v a l u e ( s )  whi ch  

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

The s e c o n d  s t e p  i s  t o  s p e c i f y  t h e  l e v e l  o f  s i g n i f i c a n c e ,  t he  

s t a n d a r d  u s e d  as  t h e  b a s i s  f o r  r e j e c t i n g  t h e  n u l l  h y p o t h e s i s  ( Ka z mi e r ,  

1 9 7 9 ) .  For  e x a m p l e ,  i f  a 5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e  i s  s p e c i f i e d ,  

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

en t  f rom t h e  p a r a m e t e r  v a l u e  t h a t  a d i f f e r e n c e  of  s uch  ma g n i t u d e  c o u l d  

o n l y  o c c u r  by c h a n c e  w i t h  a p r o b a b i l i t y  o f  5 p e r c e n t  o r  l e s s .  I f  a 5 

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

n u l l  h y p o t h e s i s ,  i t  f o l l o w s  t h a t  t he  p r o b a b i l i t y  o f  r e j e c t i n g  t h e  n u l l
4



h y p o t h e s i s  when i t  i s  t r u e  i s  5 p e r c e n t .  T h i s  r i s k  i s  r e f e r r e d  t o  a s

Type I  e r r o r ,  whi ch  i s  a l wa y s  e q u a l  t o  t h e  l e v e l  o f  s i g n i f i c a n c e  u s e d

as  a s t a n d a r d  f o r  r e j e c t i n g  ( o r  n o t  r e j e c t i n g )  t h e  n u l l  h y p o t h e s i s ,

It . Fo r  e x a m p l e ,  i n  t h e  a u d i t  c o n t e x t ,  H i s  u s u a l l y  f o r m u l a t e d  a s :  o o ^

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

I e r r o r  i s  o f t e n  d e s i g n a t e d  by " a "  ( Ka z mi e r ,  1 9 7 9 ) .  I n  c o n t r a s t  t o  

Type 1 e r r o r ,  a Type I I  e r r o r  i s  t h e  r i s k  of  a c c e p t i n g  a f a l s e  n u l l  hy ­

p o t h e s i s .  The p r o b a b i l i t y  o f  a Type I I  e r r o r  i s  d e s i g n a t e d  by "0"  

( Ka z mi e r ,  1 9 7 9 ) .  For  e x a mp l e ,  i f  a 5 p e r c e n t  8 r i s k  l e v e l  i s  s p e c i ­

f i e d ,  t h e  c h a n c e  t h a t  t h e  s ampl e  r e s u l t ;  f a i l s  t o  be s u f f i c i e n t l y  d i f -  

f e r e n t  f rom t h e  p a r a m e t e r  v a l u e  when t h e r e  i s  m a t e r i a l  m i s s t a t e m e n t  i s  

5 p e r c e n t  o r  l e s s .  Type I I  e r r o r  g i v e s  an  i n d i c a t i o n  o f  t h e  a b i l i t y  o f  

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

t i v e .  T h i s  a b i l i t y  o f  a t e s t  i s  r e f e r r e d  t o  a s  i t s  power  ( Ka z mi e r ,  

1 9 7 9 ) .  N u m e r i c a l l y ,  t he  power  of  a t e s t  i s  t a k e n  t o  be one mi nus  t h e  

p r o b a b i l i t y  o f  a Type 11 e r r o r .  I n  g e n e r a l ,  a s s u mi n g  l e s s  r i s k  of  com­

m i t t i n g  a Type 1 e r r o r  e x p o s e s  t h e  d e c i s i o n - m a k e r  t o  more r i s k  o f  com­

m i t t i n g  a Type I I  e r r o r  and v i c e  v e r s a  g i v e n  a c e r t a i n  amount  of  e v i ­

dence  ( K a z m i e r , 1979) .

S e l e c t i n g  t h e  t e s t  s t a t i s t i c  i s  t h e  t h i r d  s t e p  i n  s t a t i s t i c a l  

h y p o t h e s i s  t e s t i n g  ( Ka z mi e r ,  1 9 7 9 ) .  The t e s t  s t a t i s t i c  i s  t h e  v a l u e ,  

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

s h o u l d  be a c c e p t e d  o r  r e j e c t e d .  For  e x a mp l e ,  t h e  e x t e n d e d  e s t i m a t e  of  

a s ampl e  mean can  s e r v e  a s  a t e s t  s t a t i s t i c  f o r  t h e  h y p o t h e s i z e d  v a l u e  

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

t h e  s ampl e  e s t i m a t o r  of  t h e  p o p u l a t i o n  p a r a m e t e r  b e i n g  t e s t e d .  I n  a



t y p i c a l  a u d i t  c a s e ,  t h e  e x t e n d e d  e s t i m a t e  o f  a s ampl e  mean i s  t h e  sam­

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

N e x t ,  t h e  d e c i s i o n - m a k e r  mus t  d e t e r m i n e  t h e  c r i t i c a l  v a l u e ( s ) 

o f  t h e  t e s t  s t a t i s t i c  ( Ka z mi e r ,  1 9 7 9 ) .  Th e r e  may be one o r  two c r i t i ­

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

a p p r o p r i a t e .  Fo r  e i t h e r  t y p e  of  t e s t ,  a c r i t i c a l  v a l u e  i s  i n  t h e  same

u n i t  o f  me a s u r e me n t  a s  t h e  t e s t  s t a t i s t i c  and i d e n t i f i e s  t h e  t h r e s h h o l d  

v a l u e ( s )  o f  t h e  t e s t  s t a t i s t i c  t h a t  woul d  l e a d  t o  r e j e c t i o n  o f  t h e  n u l l  

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

l orm t h e  b o u n d a r i e s  o f  t h e  c r i t i c a l  r e g i o n — t h e  i n t e r v a l  w i t h i n  which 

t he  t e s t  s t a t i s t i c  w i l l  s u p p o r t  a c c e p t a n c e  of  t h e  n u l l  h y p o t h e s i s .  A 

sampl e  t e s t  s t a t i s t i c  o u t s i d e  t h e  c r i t i c a l  r e g i o n  w i l l  i n d i c a t e  r e j e c ­

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

p o t h e s i s .

At t h i s  p o i n t ,  t he  d e c i s i o n - m a k e r  d e t e r m i n e s  t he  sampl e  v a l u e  

of  t h e  t e s t  s t a t i s t i c  by c o l l e c t i n g  a r andom sa mpl e  f rom t h e  p o p u l a t i o n  

o f  i n t e r e s t  ( Ka z mi e r ,  1 9 7 9 ) .  He t h e n  c ompa r e s  t h e  v a l u e  o f  t h e  t e s t  

s t a t i s t i c  w i t h  t h e  p r e v i o u s l y  e s t a b l i s h e d  c r i t i c a l  v a l u e ( s ) .  I f  t h e  

sample- v a l u e  o f  t h e  t e s t  s t a t i s t i c  f a l l s  w i t h i n  t h e  c r i t i c a l  r e g i o n ,  he 

can  a c c e p t  t h e  n u l l  h y p o t h e s i s ;  o t h e r w i s e ,  he  r e j e c t s  t h e  n u l l  h y p o t h ­

e s i s  and  a c c e p t s  t h e  a l t e r n a t i v e  a s  t ho u g h  i t  wer e  c o r r e c t .

A u d i t  A p p l i c a t i o n

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

of  t h e  f i n a n c i a l  s t a t e m e n t  amount  (11^),  t he  a u d i t o r  mus t  s p e c i f y  

s e v e r a l  p a r a m e t e r s :  T,  t he  amount  o f  t o l e r a b l e  e r r o r ;  IC,  t he  a u d i ­



t o r ' s  a s s e s s m e n t  o f  t h e  r i s k  t h a t ,  g i v e n  t h a t  e r r o r s  e q u a l  t o  t o l e r a b l e  

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

f a i l  t o  d e t e c t  i t ;  AR, t h e  a u d i t o r ' s  a s s e s s m e n t  o f  t h e  r i s k  t h a t  a n a ­

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

d e t e c t  e r r o r s  e q u a l  t o  t o l e r a b l e  e r r o r ,  g i v e n  t h a t  s uc h  e r r o r s  have 

o c c u r r e d  and wer e  n o t  d e t e c t e d  by t h e  s y s t e m  of  i n t e r n a l  a c c o u n t i n g  

c o n t r o l ;  and a ,  t he  r i s k  of  i n c o r r e c t  r e j e c t i o n  ( Amer i can  I n s t i t u t e  o f  

C e r t i f i e d  P u b l i c  A c c o u n t a n t s ,  19 8 1 ) .  The h y p o t h e s i s  t e s t  can be c o n ­

v e r t e d  i n t o  an e q u i v a l e n t  t e s t  s t a t e d  i n  t e r ms  o f  r e l i a b i l i t y  and p r e ­

c i s i o n .  The d e c i s i o n  r u l e  i s  t h a t  the  book v a l u e  w i l l  be a c c e p t e d  as  

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

c i s i o n  i n t e r v a l ,  book v a l u e  + p r e c i s i o n ,  b u t  r e j e c t e d  o t h e r w i s e .  The 

c o n v e r s i o n  can  be e x p r e s s e d  a s  f o l l o w s :

RL = 1 -  a ,  ( t h e  complement  o f  l e v e l  o f  s i g n i f i c a n c e )  
z

A r. T / ( l  I ~  ) ,  a n d

^n/2

D1 = BV A where

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

s t a t i s t i c a l  t e s t ,  ( r e f e r r e d  t o  a s  TD i n  t h e  a p p e n d i x  

t o  SAS No. 39)

DI r e p r e s e n t s  t h e  d e c i s i o n  i n t e r v a l  w i t h i n  whi ch t h e  e s t i ­

ma t ed  a u d i t e d  v a l u e  s u p p o r t s  a c c e p t a n c e  of  t h e  book 

v a l u e ,

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

a  r i s k  l e v e l ,

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

3 ( r i s k  of  i n c o r r e c t  a c c e p t a n c e )  r i s k  l e v e l ,
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BV r e p r e s e n t s  t h e  book v a l u e  a s s e r t e d  by t h e  f i n a n c i a l  

s t a t e m e n t  u n d e r  a u d i t ,  and 

A r e p r e s e n t s  p r e c i s i o n  ( d i s t a n c e  i n  d o l l a r s  be t we e n  t h e  

p a r a m e t e r  and t h e  l i m i t  o f  t h e  c r i t i c a l  r e g i o n ) .

Fo r  e x a m p l e ,  i f  t h e  a u d i t o r  wa n t s  t o  have  no more t h a n  a 5 p e r c e n t  

c h a n c e  o f  r e j e c t i n g  a g i v e n  b a l a n c e  i f  i t  i s  c o r r e c t , and no more t h a n  

a 5 p e r c e n t  c h a n c e  o f  a c c e p t i n g  t h e  b a l a n c e  i f  i t  i s  i n  e r r o r  by $ 1 , 0 0 0  

( t o l e r a b l e  e r r o r )  o r  mor e ,  he s h o u l d  u s e  a r e l i a b i l i t y  l e v e l  f o r  t h e  

s t a t i s t i c a l  t e s t  of  95 p e r c e n t  (1 -  . 0 5 )  and a p r e c i s i o n  o f  $544 (A -  

1 , 0 0 0 / ( 1  t  1 . 6 4 5 / 1 . 9 6 ) ) .  The h y p o t h e s i s  t e s t  a p p r o a c h  p e r m i t s  t h e  

a u d i t o r  t o  r e c o g n i z e  and c o n t r o l  t h e  a and  B r i s k  l e v e l s ,  p r o v i d e s  a 

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

p r o b l e m i n  t h e  mos t  r e l e v a n t  a u d i t  t e r m s  ( E l l i o t t  and R o g e r s ,  1 972) .

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

p o t h e s i s  t e s t  i s  d i r e c t l y  r e l a t e d  t o  t h e  r i s k  of  i n c o r r e c t  r e j e c t i o n  

( a ) .  On t h e  o t h e r  h a n d ,  p r e c i s i o n  i s  a f u n c t i o n  o f  t h e  r i s k  of  i n ­

c o r r e c t  r e j e c t i o n ,  t h e  r i s k  of  i n c o r r e c t  a c c e p t a n c e  ( 0 ) ,  and t h e  amount  

o f  t o l e r a b l e  e r r o r .  E s t a b l i s h i n g  t h e  r i s k  o f  i n c o r r e c t  a c c e p t a n c e  (B 

r i s k )  i s  n o t  an i n d e p e n d e n t  o r  i s o l a t e d  d e c i s i o n .  R a t h e r ,  t h i s  r i s k  

l e v e l  i s  a f u n c t i o n  o f  t h e  s p e c i f i e d  v a l u e s  o f  IC and AR. F i g u r e  I - l  

i l l u s t r a t e s  t h i s  r e l a t i o n s h i p .  One can  o b s e r v e  f rom F i g u r e  1-1 t h a t  

t h e  u l t i m a t e  r i s k  (UR) o f  u n f a i r  p r e s e n t a t i o n  i s  d e t e r m i n e d  by B, IC,  

and AR. S y m b o l i c a l l y ,  u l t i m a t e  r i s k  may be e x p r e s s e d  a s  f o l l o w s :

UR = IC X AR X B.

By r e s t a t i n g  t h e  above  e q u a t i o n  i n t o  t h e  f o l l o w i n g  form,  i t  becomes a p ­

p a r e n t  t h a t  e s t a b l i s h i n g  3 i s  no t  an i n d e p e n d e n t  o r  i s o l a t e d  d e c i s i o n :
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FIGURE I - l  

ULTIMATE RISK AND COMBINED RELIABILITY

M. i t e r i a l  E r r o r  
E x i s t s

I n t e r n a l  Cor i crol  
D e t e c t s

no ( I C)

y e s  d - l C ]

S u p p l e m e n t a l  Au d i t  
P r o c e d u r e s  D e t e c t

no (AR)

St  a I i  s i  i r a  1 H y p o t h e s i s  
Ti ' s t i nj t  D e t e c t s

no ( 6 )

U n f a i r  P r e s e n t a t i o n  
( U l t i m a t e  R i s k )

y e s  ( I -AR^

y<-‘ S

F a i r  P r e s e n t a t i o n  
(Combi ned R e l i a b i l i t y )



3 -  UR/ ( IC X AR).

P a r a g r a p h  .06 of  t h e  a p p e n d i x  t o  S t a t e m e n t  on A u d i t i n g  S t a n d a r d s  (SAS) 

No. 39 c o n f i r m s  t h i s  o b s e r v a t i o n .  When s e l e c t i n g  t h e  a p p r o p r i a t e  r i s k s  

o f  i n c o r r e c t  r e j e c t i o n  and a c c e p t a n c e  ( a  and 3 r i s k s ,  r e s p e c t i v e l y ) ,  

t h e  a u d i t o r  mus t  c o n s i d e r  t h e  c o n s e q u e n c e s  o f  maki ng  an i n c o r r e c t  d e ­

c i s i o n  a s  i n  T a b l e  I - l .

The above  d i s c u s s i o n  o f  t h e  r i s k s  i n h e r e n t  i n  u s i n g  s u b s t a n t i v e  

s t a t i s t i c a l  t e s t s  was c o n f i n e d  t o  t h e  p l a n n i n g  s t a g e  o f  a s t a t i s t i c a l  

s a m p l i n g  a p p l i c a t i o n .  To s ummar i ze ,  t h e  p l a n n i n g  s t a g e  i n c l u d e s  t h e  

f o l l o w i n g  s t e p s :

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

t e s t  b a s e d  on an a c c e p t a b l e  l e v e l  o f  a r i s k ,

2.  J u d g m e n t a l l y  d e t e r m i n i n g  t h e  r i s k s  o f  i n t e r n a l  c o n t r o l  ( I C)  and 

a n a l y t i c a l  r e v i e w  and o t h e r  r e l e v a n t  a u d i t i n g  p r o c e d u r e s  (AR)

f a i l  L i r e  and c a l c u l a t i n g  an a c c e p t a b l e  r i s k  o f  i n c o r r e c t  a c c e p t a n c e  

( 3 ) ,

3.  J u d g m e n t a l l y  d e t e r m i n i n g  T ( t o l e r a b l e  e r r o r )  and c a l c u l a t i n g  t h e  

p l a n n e d  p r e c i s i o n .  A, and

4.  C a l c u l a t i n g  t h e  p l a n n e d  sampl e  s i z e  u s i n g  t h e  p l a n n e d  p r e c i s i o n ,

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

, 311 o n .

A f t e r  t h e  p l a n n i n g  s t a g e  i s  c o m p l e t e d ,  t h e  a u d i t o r  mus t  e x e c u t e  

t h e  s a m p l i n g  a p p l i c a t i o n .  The s t e p s  i n  t h e  e x e c u t i o n  s t a g e  i n c l u d e :

1. S e l e c t i n g  t h e  s a mp l e ,

2.  P e r f o r m i n g  t h e  a u d i t  p r o c e d u r e s ,  and

3.  O b t a i n i n g  t h e  s t a t i s t i c a l  e s t i m a t e  of  t h e  t o t a l  a u d i t e d  v a l u e  and 

t h e  p r e c i s i o n  o f  t h a t  e s t i m a t e .
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. TABLE 1-1

CONSEQUENCES OF INCORRECT AUDIT DECISIONS

S t a t e s

A c t i o n s

Accep t  t h e  book v a l u e

R e j e c t  t h e  book v a l u e

Amount i s  
C o r r e c t l y  S t a t e d

No e r r o r

Type I  e r r o r  
( a  r i s k )

Amount of  M i s s t a t e m e n t  
Exceeds  T o l e r a b l e  E r r o r

Type I I  e r r o r ^
(3 r i s k )

No e r r o r

Co n s e q u e n c e s  o f  t h i s  i n c o r r e c t  d e c i s i o n  may i n c l u d e  t h e  c o s t  o f  
u n n e c e s s a r i l y  e x t e n d i n g  a u d i t  p r o c e d u r e s ,  n e e d l e s s l y  r e q u i r i n g  a d j u s t ­
ment  to t h e  b a l a n c e ,  o r  n e e d l e s s l y  r e n d e r i n g  a q u a l i f i e d  o r  a d v e r s e  
o p i n i o n .

^Cons equences  o f  t h i s  i n c o r r e c t  d e c i s i o n  may i n c l u d e  t h e  c o s t  o f  
p o t e n t i a l  l a w s u i t s  ( b o t h  d i r e c t  and i n d i r e c t )  and  l o s s  o f  p r o f e s s i o n a l  
r e p u t a t i o n .
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Once a u d i t  p r o c e d u r e s  a r e  p e r f o r m e d  on e a c h  i t e m  i n  t h e  s a m p l e ,  

t h e  r e s u l t s  mus t  be  e v a l u a t e d — b o t h  q u a l i t a t i v e l y  and  q u a n t i t a t i v e l y .  

The q u a l i t a t i v e  e v a l u a t i o n  i n c l u d e s  an a n a l y s i s  o f  t h e  sa m pl e  e v i d e n c e  

Lor i n f o r m a t i o n  a b o u t  t h e  n a t u r e  and  c a u s e s  o f  any d i f f e r e n c e s  n o t e d  i n  

th e  sam ple  t o  d e t e r m i n e  t h e i r  a u d i t  im pac t  ( E r n s t  & Whinney,  1 9 8 0 ) ,

T h i s  p a r t  o f  t h e  e v a l u a t i o n  s t a g e  I s  v e r y  i m p o r t a n t  s i n c e  i t  may c a u s e  

tlic- v a l i d i t y  o f  a p r e v i o u s  j u d g m e n t — f o r  e x a m p l e ,  t h e  a s s e s s e d  r i s k  of 

i n t e r n a l  c o n t r o l  f a i l u r e — t o  be q u e s t i o n e d .  Or ,  t h i s  p h a s e  may r e s u l t  

in a p o s t p o n e m e n t  o r  abandonmen t  o f  t h e  s t a t i s t i c a l  e v a l u a t i o n .  For  

e x a m p le ,  the  q u a l i t a t i v e  e v a l u a t i o n  may r e v e a l  e v i d e n c e  o f  an i n t e n ­

t i o n a l  i r r e g u l a r i t y .  Q u a n t i t a t i v e  e v a l u a t i o n  may t h e n  be i n a p p r o p r i a t e  

u n t i l  an a d d i t i o n a l  i n v e s t i g a t i o n  i s  c o m p l e t e d .

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

i s  us ed  t o  d e t e r m i n e d  w h e t h e r  t h e  sa m pl e  e v i d e n c e  s u p p o r t s  a c c e p t a n c e  

of  t-he book v a l u e .  i f  t h e  sam ple  e v i d e n c e  d o e s  n o t  s u p p o r t  a c c e p t a n c e  

oi t h e  book v a l u e ,  t h e  a u d i t o r  mus t  d e c i d e  w h e t h e r  t h e  sam ple  e v i d e n c e  

i s  c o n c l u s i v e  enough t o  p r o p o s e  an a d j u s t m e n t  ( E r n s t  & Whinney ,

! 9 8 0 ) .  I f  t h e  s am p le  e v i d e n c e  i s  deemed c o n c l u s i v e  enough t o  p r o p o s e  

an a d j u s t m e n t ,  t h e  a u d i t o r  mus t  d e t e r m i n e  t h e  amount  o f  t h e  n e c e s s a r y  

a d j u s t m e n t ;  i f  n o t ,  he  s h o u l d  n o t  p r o p o s e  an  a d j u s t m e n t  b a s e d  s o l e l y  on 

th e  s a m p l e .  ( E r n s t  & Whinney ,  1 9 8 0 ) .  I f  t h e  sa m ple  e v i d e n c e  do es  sup ­

p o r t  th e  a c c e p t a n c e  o f  t h e  book v a l u e ,  th e  a u d i t o r  can  a c c e p t  t h e  book 

v a l u e  a s  c o r r e c t l y  s t a t e d  ( E r n s t  & Whinney ,  1 9 8 0 ) .  The q u a n t i t a t i v e  

p h ase  o f  th e  e v a l u a t i o n  i s  t h e  f o c u s  o f  t h i s  s t u d y .
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Need f o r  t h e  S tud y

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

w h e t h e r  t o  a c c e p t  o r  r e j e c t  an  a c c o u n t  b a l a n c e ,  one o f  t h r e e  s i t u a t i o n s  

w i l l  e x i s t  d e p e n d i n g  on t h e  d i f f e r e n c e  b e tw e e n  t h e  book  v a l u e  and t h e  

e s t i m a t e d  a u d i t e d  v a l u e  as  d e p i c t e d  in  F i g u r e  1 - 2 .  Based  on an exam­

i n a t i o n  o f  F i g u r e  1 - 2 ,  i t  i s  a p p a r e n t  t h a t  when t h e  e s t i m a t e d  a u d i t e d  

v a l u e ,  X p  d i f f e r s  r a d i c a l l y  f rom t h e  book v a l u e  (BV) , t h e  s t a t i s t i c a l  

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

w h e t h e r  d e c i s i o n  i n t e r v a l  one  o r  two i s  u s e d .  S i m i l a r l y ,  when t h e  

e s t i m a t e d  a u d i t e d  v a l u e ,  , c l o s e l y  a p p r o x i m a t e s  t h e  book v a l u e ,  t h e  

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

of  w h e t h e r  d e c i s i o n  i n t e r v a l  one  o r  two i s  u s e d .  I n  e i t h e r  o f  t h e s e  

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

s e n s i t i v e  t o  c h a n g e s  i n  t h e  w i d t h  (amount  o f  p r e c i s i o n )  o f  t h e  d e c i s i o n  

i i i L e r v a l .  Th u s ,  in t i i e s e  s i t u a t i o n s ,  c o n s t r u c t i o n  o f  t h e  d e c i s i o n  i n ­

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

On t h e  o t h e r  h a n d ,  when t h e  e s t i m a t e d  a u d i t e d  v a l u e ,  X^, 

d i f f e r s  by more t h a n  a s m a l l  amount b u t  by l e s s  t h a n  a m a t e r i a l  (M) 

am oun t ,  t h e  d e c i s i o n  t o  a c c e p t  o r  r e j e c t  t h e  book v a l u e  t u r n s  on what  

d e c i s i o n  i n t e r v a l  i s  used  ( i n  t h i s  e x a m p l e ,  i n t e r v a l  one  o r  t w o ) .  In  

t h i s  s i t u a t i o n ,  t h e  d e c i s i o n  t o  a c c e p t  o r  r e j e c t  t h e  book v a l u e  i s  s e n ­

s i t i v e  t o  c h a n g e s  in  t h e  w i d t h  (amount  o f  p r e c i s i o n )  o f  t h e  d e c i s i o n  

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

t e r v a l  e n d p o i n t s  i s  a c r i t i c a l  s t e p .  I t  i s  t h i s  s i t u a t i o n  t h a t  t h i s  

s t u d y  w i l l  e x a m in e :  i n  c l o s e c a l l  d e c i s i o n s ,  what  a p p r o a c h  do a u d i t o r s

t a k e  in  t h e  c o n s t r u c t i o n  o f  d e c i s i o n  i n t e r v a l s  when e v a l u a t i n g  t h e  sara-
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FIGURE 1-2
SENSITIVITY OF THE DECISION TO ACCEPT OR REJECT THE BOOK VALUE 

TO CHANGES IN THE WIDTH OF THE DECISION INTERVAL

BV-M BV

» 1
* ( ^ D e c i s i o n  i n t e r v a l  on e^)  
I

D e c i s i o n  i n t e r v a l  two
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TABLE 1-2
COMPARISON OF APPROACHES 1,  2 ,  AND 3 AT PLANNING STAGE WITH RESPECT 

TO INITIAL CONSIDERATION IN PLANNING a AND B RISK LEVELS

A n a l y s i s :  

E x p l a n a t i o n  :

R is k  L e v e l s :

' A p p ro a c h e s  1 and 2

B a l a n c e d  c o n s i d e r a t i o n  
o f  a  and  B

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

a r i s k  i n f l u e n c e d  by;
- f r e q u e n c y  o f  e x p e c t e d  

e r r o r s  (ER)

- r e l a t i v e  d i f f i c u l t y  o f  
e x t e n d i n g  t h e  t e s t  (EXT)

- t o l e r a n c e  of  management  
(MGT)

S r i s k  i n f l u e n c e d  by:
- t h e  r i s k  t h a t  i n t e r n a l  

c o n t r o l  f a i l s  to  d e t e c t  
t o l e r a b l e  e r r o r  ( IC)

- t h e  r i s k  t h a t  a n a l y t i c a l  
r e v i e w  f a i l s  t o  d e t e c t  
t o l e r a b l e  e r r o r s  (AR)

- t h e  u l t i m a t e  r i s k  of  
u n f a i r  p r e s e n t a t i o n  (UR)

Approach  3

U n b a la n c e d  c o n s i d e r a t i o n  
o f  a  and  B

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

(a r i s k  n o t  a 
c o n s i d e r a t i o n )

r i s k  i n f l u e n c e d  by:
- t h e  r i s k  t h a t  i n t e r n a l  

c o n t r o l  f a i l s  t o  d e t e c t  
t o l e r a b l e  e r r o r  ( I C )

- t h e  r i s k  t h a t  a n a l y t i c a l  
r e v i e w  f a i l s  t o  d e t e c t  
t o l e r a b l e  e r r o r  (AR)

- t h e  u l t i m a t e  r i s k  of  
u n f a i r  p r e s e n t a t i o n  (UR)

15



plft r e s u l c s  o f  s u b s t a n L i v e  t e s t s ?  In  o r d e r  t o  a n s w e r  t h i s  q u e s t i o n ,  

t h i s  s t u d y  c o n s i d e r s  s t a t i s t i c a l  s a m p l i n g  r i s k s ,  a  and j3, ina sm uch as  

c o n t r o l  o f  t h e s e  r i s k s  d e t e r m i n e s  t h e  amount  o f  p r e c i s i o n  and t h u s  t h e  

w i d t h  of  t h e  d e c i s i o n  i n t e r v a l .

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

a u d i t o r  f o r  e s t a b l i s h i n g  t h e  r i s k s  o f  i n c o r r e c t  r e j e c t i o n  ( a )  and  i n ­

c o r r e c t  a c c e p t a n c e  (6 )  f o r  u s e  i n  e v a l u a t i n g  s u b s t a n t i v e  s t a t i s t i c a l  

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

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

t i o n  o f  t h o s e  two r i s k s .  On one. e x t r e m e ,  one  m i g h t  r e q u i r e  t h a t  th e  

r i s k  o f  i n c o r r e c t  r e j e c t i o n  ( a )  be m a i n t a i n e d  a t  t h e  p l a n n e d  l e v e l .

Because  o f  t h e  i n v e r s e  r e l a t i o n s h i p  b e tw e e n  t h e  two r i s k  l e v e l s ,  ma in ­

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

of  i n c o r r e c t  a c c e p t a n c e  ( 3 )  be a l l o w e d  t o  v a r y  a s  n e c e s s a r y .  S i m i l a r l y ,  

but  on t h e  o t h e r  e x t r e m e ,  one mi gh t  r e q u i r e  t h a t  3 be m a i n t a i n e d  a t  

the  p l a n n e d  l e v e l ;  t h u s ,  a  mus t  be a l l o w e d  t o  v a r y  a s  n e c e s s a r y .  Between 

t h o s e  two e x t r e m e s ,  b o t h  a and 3 r i s k  l e v e l s  m i g h t  be a l l o w e d  t o  v a r y  

t o  some d e g r e e .  T a b l e s  1 - 2 ,  I - 3 a ,  and I - 3 b  p r e s e n t  t h r e e  a p p r o a c h e s  

t h a t  a r e  c o n s i d e r e d  i n  t h i s  s t u d y :

Appro ach  1 ( c l a s s i c a l  s t a t i s t i c a l  a p p r o a c h ) :

3 i s  m a i n t a i n e d  a t  th e  p l a n n e d  l e v e l  and a i s  f r e e  t o  v a r y  

a s  n e e d e d , ^

A ppr oach  2 ( t r a d e o f f  a p p r o a c h ) :

Both  a  and g a r e  v a r i e d  in  a manner  t h a t  m a i n t a i n s  t h e  p l a n n e d  

6
r a t i o  o f  a  t o  3 ,

A pp roa ch  3 ( d o l l a r - u n i t  s a m p l i n g  a p p r o a c h ) :

16



TABLE 1-3a
COMPARISON OF APPROACHES 1,  2 ,  AND 3 WITH RESPECT TO RESTATEMENT OF a  AND/OR 

0 RISK LEVELS AT THE EVALUATION STAGE AS A RESULT OF AN ACHIEVED STANDARD 

DEVIATION DIFFERENT FROM THE EXPECTED STANDARD DEVIATION WHEN THE 

ESTIMATED AUDITED VALUE, X, IS CONTAINED WITHIN THE DECISION 

INTERVAL IMPLIED BY a "  AND B "

A n a l y s i s  :

Appro ach  1

U n b a l a n c e d  c o n s i d ­
e r a t i o n  i n  f a v o r  
o f  B

E x p l a n a t i o n :  a  r i s k  i s  a d j u s t e d
so  a s  t o  r e s t a t e  B 
r i s k  t o  t h e  p l a n n e d  
l e v e l

R i s k  L e v e l s :  o '

Appro ach  2

B a l a n c e d  c o n s i d e r a ­
t i o n  o f  a and B

Ap pr oa ch  3

U n b a l a n c e d  c o n s i d ­
e r a t i o n  i n  f a v o r  
o f  B

a and B r i s k  l e v e l s  B r i s k  r e s t a t e d  so 
i n c r e a s e d  ( d e c r e a s e d )  a s  t o  m a i n t a i n  
so a s  t o  m a i n t a i n  p l a n n e d  l e v e l ;  a
p l a n n e d  r a t i o  of
a  t o  B a '

a ' ' > a 
and P 

0 "  > B 
o r  ^ 

a ' ' < a 
and  ^ 

6 "  < B

r i s k  n o t  c o n s i d e r e d

a ' '  n o t  compu ted

r e p r e s e n t s  t h e  p l a n n e d  l e v e l  o f  a r i s k  

n ' '  r e p r e s e n t s  a r i s k  a f t e r  r e s t a t e m e n t  

B^ r e p r e s e n t s  t h e  p l a n n e d  l e v e l  o f  B r i s k  

B ' '  r e p r e s e n t s  B r i s k  a f t e r  r e s t a t e m e n t
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TABLE I-3b
SIMILARITIES OF APPROACHES 1 ,  2 ,  AND 3 WITH RESPECT TO RESTATEMENT OF 

a AND/OR B RISK LEVELS AT THE EVALUATION STAGE AS A RESULT OF. AN 

ACHIEVED STANDARD DEVIATION DIFFERENT FROM THE EXPECTED 

STANDARD DEVIATION WHEN THE ESTIMATED AUDITED VALUE, X,

IS NOT CONTAINED WITHIN THE DECISION INTERVAL 

IMPLIED BY a "  AND 6 ' '

A n a l y s i s  : 

E x p l a n a t i o n  :

R i s k  L e v e l s :

A p p r o a c h e s  1 and 2 

B a l a n c e d  C o n s i d e r a t i o n  o f  a and  B

a r i s k  l e v e l  s e t  a t  t h e  l e v e l  r e ­
q u i r e d  f o r  t h e  s t a t i s t i c a l  t e s t

B r i s k  s e t  e q u a l  to  u l t i m a t e  r i s k ;  
no r e l i a n c e  on i n t e r n a l  c o n t r o l  n o r

A ppr oach  3

U n b a l a n c e d  C o n s i d e r a t i o n  i n  f a v o r  
o f  B

a r i s k  n o t  c o n s i d e r e d

B r i s k  s e t  e q u a l  t o  u l t i m a t e  r i s k ;  
no r e l i a n c e  on i n t e r n a l  c o n t r o l  n o r

a n a l y t i c  r e v i e w  a s  t h e y  were  a s s e s s e d  a n a l y t i c  r e v i e w  a s  t h e y  w ere  a s s e s s e d
a s  f a i l i n g  t o  d e t e c t  m i s s t a t e m e n t s  
t h a t  e x c e e d  t o l e r a b l e  e r r o r

a ' ' '  = .0 5  o r  l e s s

B' ' '  = f (UR)  = .05  o r  l e s s

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

a ' * '  n o t  computed

B "  ' = f (UR) = . 0 5  o r  l e s s

a ' ' '  r e p r e s e n t s  a r i s k  m e e t i n g  c o n c l u s i v e n e s s  c r i t e r i a  
B' ' '  r e p r e s e n t s  B r i s k  m e e t i n g  c o n c l u s i v e n e s s  c r i t e r i a  
UR r e p r e s e n t s  u l t i m a t e d  r i s k
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3 i s  m a i n t a i n e d  a t  th e  p l a n n e d  l e v e l  and a i s  n o t  c o n s i d e r e d . ^  

These  t a b l e s  a n a l y z e  t h e  b a l a n c e d  o r  u n b a l a n c e d  t r e a t m e n t  o f  a  and 3 

r i s k ,  e x p l a i n  t h e  r e a s o n i n g  b e h i n d  t h e  a d j u s t m e n t s ,  and d e s c r i b e  t h e  

s t a t i s t i c a l  a d j u s t m e n t  r e q u i r e d  f o r  b o t h  a and 3 r i s k  a t  t h e  p l a n n i n g  

( T a b l e  1 - 2 )  and e v a l u a t i o n  ( T a b l e s  I - 3 a  and I - 3 b )  s t a g e s .

At t h e  p l a n n i n g  s t a g e ,  a  and 3 r i s k  l e v e l s  a r e  i n i t i a l l y  e s t a ­

b l i s h e d  i n  l i g h t  o f  r e l e v a n t  a u d i t  f a c t o r s  a s  d e s c r i b e d  i n  T a b l e  1 - 2 .  

These  f a c t o r s  a r e  r e l a t e d  t o  t h e  a u d i t o r ' s  e x p e c t a t i o n s  a b o u t  t h e  f r e ­

quency  o f  s u b s t a n t i v e  e r r o r s  i n  t h e  a c c o u n t  b a l a n c e  o r  t r a n s a c t i o n  gr oup  

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

c r e a s e s ,  a r i s k  would n o r m a l l y  be e s t a b l i s h e d  a t  a lo w er  l e v e l  by t h e  

a u d i t o r  and  v i c e  v e r s a .

At t h e  e v a l u a t i o n  s t a g e ,  a  and  3 r i s k  l e v e l s  must  be  r e c o n s i d e r e d  

when t h e  a c h i e v e d  ( s a m p l e )  s t a n d a r d  d e v i a t i o n  d i f f e r s  f rom t h a t  i n i t i a l l y  

e s t i m a t e d .  Once t h e s e  two r i s k  l e v e l s  a r e  r e c o n s i d e r e d ,  t h e  a u d i t o r  

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

r e s t a t e d  a and  3 r i s k  l e v e l s  c o n t a i n s  t h e  e s t i m a t e d  a u d i t e d  v a l u e .

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

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

l e a s t  i m p l i c i t l y  c o n t r o l l e d  b o t h  a  and  3 r i s k  l e v e l s .  T h i s  c i r c u m s t a n c e  

i s  d e s c r i b e d  i n  T a b le  I - 3 a .

On t h e  o t h e r  h a n d ,  when t h e  e s t i m a t e d  a u d i t e d  v a l u e  i s  n o t  c o n ­

t a i n e d  w i t h i n  t h e  d e c i s i o n  i n t e r v a l  i m p l i e d  by t h e  r e s t a t e d  a and  3 

r i s k  l e v e l s ,  t h e  a u d i t o r  mus t  d e t e r m i n e  i f  t h e  sa m ple  e v i d e n c e  i s  s u f f i ­

c i e n t l y  c o n c l u s i v e  t o  p r o p o s e  an a u d i t  a d j u s t m e n t .  C o n c l u s i v e n e s s  c r i ­

t e r i a  must  p r o v i d e  f o r  c a r e f u l l y  c o n t r o l l e d  a and  3 r i s k  l e v e l s — a must
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be c o n t r o l l e d  t o  l i m i t  t h e  r i s k  o f  r e j e c t i n g  a f a i r l y  s t a t e d  book v a l u e  

( e x c e p t  i n  Approach 3 ) ,  and B must  be  c o n t r o l l e d  t o  l i m i t  t h e  r i s k  of  

a c c e p t i n g  an a d j u s t e d  book v a l u e  t h a t  i s  m a t e r i a l l y  m i s s t a t e d .  T h i s  

l a t t e r  c i r c u m s t a n c e  i s  d e s c r i b e d  i n  T a b l e  I - 3 b .

A n a l y s i s  o f  T a b l e s  1 - 2 ,  l - 3 a ,  and  l - 3 b  r e v e a l s  t h e  f o l l o w i n g  

a b o u t  t h e  t h r e e  a p p r o a c h e s :

1 .  Approach  1 b e g i n s  w i t h  a b a l a n c e d  c o n s i d e r a t i o n  o f  a  and

B r i s k  l e v e l s  a t  t h e  p l a n n i n g  s t a g e  when and B^ a r e  e s t a b ­

l i s h e d .  However,  in  t h e  e v a l u a t i o n  s t a g e ,  a b a l a n c e d  c o n ­

s i d e r a t i o n  o f  t h e  two r i s k  l e v e l s  i s  i n i t i a l l y  abandon ed  

in  o r d e r  t o  s e t  t h e  a d j u s t e d  B r i s k  l e v e l ,  B ' ' ,  e q u a l  t o  

t h e  p l a n n e d  l e v e l ,  B^. F i n a l l y ,  i n  t h e  e v a l u a t i o n  s t a g e  

when t h e  e s t i m a t e d  a u d i t e d  v a l u e  i s  n o t  c o n t a i n e d  w i t h i n  

t h e  d e c i s i o n  i n t e r v a l  i m p l i e d  by a ' '  and B' ' ,  a p p r o a c h  1 

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

when e s t a b l i s h i n g  c o n c l u s i v e  a l p h a ,  a ' ' ' ,  and b e t a ,  B' ' ' ,  

r i s k  l e v e l s .

2 .  Approach  2 b e g i n s  w i t h  and  c o n s i s t e n t l y  emp loy s  a b a l a n c e d

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

p l a n n i n g  and e v a l u a t i o n  s t a g e s .

3 .  Approach  3 b e g i n s  w i t h  and  c o n s i s t e n t l y  employs  an  u n b a l a n c e d  

c o n s i d e r a t i o n  o f  a  and B r i s k  l e v e l s  i n  f a v o r  of  B r i s k  

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

The i m p o r t a n c e  of  a b a l a n c e d  o r  u n b a l a n c e d  c o n s i d e r a t i o n  o f  a and B 

r i s k  l e v e l s  d e p e n d s  on w h e t h e r  and  t o  what  e x t e n t  t h e  sam ple  s i z e  o r  

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

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

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

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

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

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

o f  and p r e f e r e n c e  f o r  an  a p p r o a c h  d i f f e r e n t  f rom t h a t  w h i c h  u n i v e r s i t i e s  

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

be n e e d e d .  Inasmuch a s  e f f i c i e n t  r e s o u r c e  a l l o c a t i o n  i s  i m p o r t a n t  in  

any b u s i n e s s  e n d e a v o r ,  an i n v e s t i g a t i o n  o f  a u d i t o r s '  p r e f e r e n c e s  f o r  

e s t a b l i s h i n g  a  and G r i s k  l e v e l s  i n  e v a l u a t i n g  s u b s t a n t i v e  s a m p l i n g  

t e s t s  i s  a p p r o p r i a t e .

O b j e c t i v e s  o f  t h e  S tu dy  

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

1.  To d e t e r m i n e  w h e t h e r  a u d i t o r s  who a r e  i n v o l v e d  i n  t h e  q u a n t i t a t i v e  

e v a l u a t i o n  s t a g e  o f  samp le  r e s u l t s  f rom s u b s t a n t i v e  s t a t i s t i c a l  

t e s t s  u se  a p p r o a c h  1 ( c l a s s i c a l )  t o  e s t a b l i s h i n g  t h e  r i s k  o f  i n ­

c o r r e c t  r e j e c t i o n  ( a )  and  t h e  r i s k  of  i n c o r r e c t  a c c e p t a n c e  ( 6 ) ,

2.  To d e t e r m i n e  t h e  e x t e n t  t o  w h ic h  t h o s e  a u d i t o r s  a g r e e  on an  a p p r o a c h

t o  e s t a b l i s h i n g  t h o s e  r i s k  l e v e l s ,

3 .  To d e t e r m i n e  w h e t h e r  e x p o s u r e  t o  an  a l t e r n a t i v e  a p p r o a c h  t o  e s t a b ­

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

a u d i t o r s ,

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

sa m ple  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s t i c a l  t e s t s  i s  a f f e c t e d  by t h e
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a p p r o a c h  em ployed  by t h o s e  a u d i t o r s  when s e l e c t i n g  t h e  r i s k s  o f  

i n c o r r e c t  r e j e c t i o n  an d  a c c e p t a n c e  f o r  e v a l u a t i n g  t h o s e  t e s t s .

S c o p e ,  D e s i g n ,  and  R e s e a r c h  Method o f  t h e  S tu dy

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

j e c t s ,  t o  d a t a  c o l l e c t e d  f rom  d i s t r i b u t i n g  t h e  r e s e a r c h  i n s t r u m e n t  to 

p a r t i c i p a t i n g  a u d i t  e x e c u t i v e s ,  and t o  a c o n s i d e r a t i o n  o f  o n l y  two a p ­

p r o a c h e s  f o r  e s t a b l i s h i n g  o and 6 r i s k  l e v e l s .  B ecaus e  t h e  l e v e l  o f  

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

was so g r e a t ,  o n l y  a u d i t  e x e c u t i v e s  who were  t h o u g h t  to  be q u a l i f i e d  

f o r  p a r t i c i p a t i o n  were  c o n s i d e r e d .  Ac cess  t o  t h e s e  s u b j e c t s  was d e p e n d e n t  

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

l a r g e r  f i r m s  w ere  a s k e d  t o  p a r t i c i p a t e  inasmuch a s  t h e s e  f i r m s  r e p r e s e n t  

t h e  m a j o r  u s e r s  o f  s t a t i s t i c a l  s a m p l i n g  t e s t s  ( B e d i n g f i e l d , 1 9 7 5 ) .

Due t o  a p o t e n t i a l l y  s m a l l  number  o f  q u a l i f i e d  r e s p o n d e n t s  and t o  l i m i t e d  

a c c e s s  t o  t h o s e  r e s p o n d e n t s ,  t h e  number  of  a c t u a l  r e s p o n d e n t s  i n  t h i s  

s t u d y  was l i m i t e d .

The r e s e a r c h  i n s t r u m e n t ,  c o n t a i n e d  i n  Appendix  A, was t h e  d e v i c e  

f o r  g a t h e r i n g  r e s p o n s e s  t o  be a n a l y z e d  i n  t h i s  s t u d y .  To e n h a n c e  i t s  

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

c o u n t i n g  g r a d u a t e  s t u d e n t s  and  t h e n  w i t h  a u d i t  e x e c u t i v e s  ( s e e  

c h a p t e r  I I I ) .

T h i s  s t u d y  c o n s i d e r s  o n l y  two a p p r o a c h e s  t o  e s t a b l i s h i n g  a and 

6 r i s k  l e v e l s — an a p p r o a c h  ( l a t e r  d e s i g n a t e d  t h e  " c l a s s i c a l  a p p r o a c h " )  

h y p o t h e s i z e d  t o  be p r e d o m i n a n t  i n  p r a c t i c e  and  an  a l t e r n a t i v e  a p p r o a c h  

( l a t e r  d e s i g n a t e d  t h e  " t r a d e o f f  a p p r o a c h " )  h y p o t h e s i z e d  t o  be c o n c e p t u a l l y
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s u p e r i o r .  T hese  a p p r o a c h e s  a r e  s t u d i e d  o n l y  w i t h i n  t h e  h y p o t h e s i s  t e s t i n g  

mode.  Th us ,  w h e t h e r  t h e  c o n c l u s i o n s  would  d i f f e r  i f  t h e  a p p r o a c h e s  

were  s t u d i e d  w i t h i n  some o t h e r  mode,  such  as  c a l c u l a t i o n  c o n f i d e n c e  

i n t e r v a l s  r a t h e r  t h a n  p e r f o r m i n g  h y p o t h e s i s  t e s t i n g ,  i s  beyond, t h e  s cop e  

o f  t h i s  s t u d y .

The r e s e a r c h  method employed i n  t h i s  s t u d y  c o n s i s t e d  o f  e i g h t  

s t e p s .  Th ese  s t e p s  w ere  ( 1 )  f o r m u l a t i n g  t h e  r e s e a r c h  q u e s t i o n s  t o  be 

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

p r e t  th e  r e s u l t s  o f  t h e  s u r v e y ,  ( 3 )  c h o o s i n g  t h e  r e s e a r c h  d e s i g n  f o r  

t h e  q u e s t i o n s  t o  be s t u d i e d ,  ( 4 )  d e s i g n i n g  and p r e t e s t i n g  t h e  r e s e a r c h  

i n s t r u m e n t ,  ( 5 )  s e l e c t i n g  t h e  p a r t i c i p a n t s  f o r  t h e  s t u d y ,  ( 6 )  c o n d u c t ­

i n g  t h e  s u r v e y ,  ( 7 )  a n a l y z i n g  t h e  r e s u l t s ,  and ( 8 )  f o r m u l a t i n g  c o n c l u ­

s i o n s  b a s e d  on t h e  a n a l y s i s  o f  r e s u l t s .

O r g a n i z a t i o n  of  t h e  S t u d y

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

C h a p t e r  I which  i n t r o d u c e s  t h e  s t u d y  by p r o v i d i n g  t h e  s t a t e m e n t  o f  t h e  

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

o u t l i n i n g  t h e  ne e d  f o r .  o b j e c t i v e s  o f ,  sc o p e  and  r e s e a r c h  d e s i g n  and 

method  o f ,  and o r g a n i z a t i o n  o f  t h i s  s t u d y .  I n  C h a p t e r  I I ,  t h e  e x i s t e n c e  

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

i n c o r r e c t  r e j e c t i o n  and  a c c e p t a n c e  w i t h i n  t h e  h y p o t h e s i s  t e s t i n g  mode 

f o r  e v a l u a t i n g  t h e  sa m p le  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s t i c a l  t e s t s  i s  

e x p l o r e d .  T h i s  c h a p t e r  a l s o  d e s c r i b e s  t h e  a p p r o a c h  t h a t  i s  h y p o t h e s i z e d  

t o  be p r e d o m i n a n t  i n  p r a c t i c e  and  p r o v i d e s  a c o m p a r i s o n  o f  t h e  two a p ­

p r o a c h e s -  C h a p t e r  I I I  p r o v i d e s  a c o m p r e h e n s i v e  d i s c u s s i o n  o f  t h e  r e -
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s e a r c h  d e s i g n  and  method  t o  be employed in  t h e  s t u d y .  C h a p t e r  IV p r e ­

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

q u e s t i o n s  i n v e s t i g a t e d  i n  t h e  s t u d y .  F i n a l l y ,  C h a p t e r  V o f f e r s  c o n c l u ­

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

Appendix  A p r e s e n t s  t h e  c a s e  s i t u a t i o n s  and  q u e s t i o n s  t h a t  were  

d i s t r i b u t e d  t o  t h e  s u b j e c t s  and  a summary of  ea c h  s u b j e c t ' s  r e s p o n s e s .  

Appendix  B p r e s e n t s  t h e  d e b r i e f i n g  q u e s t i o n n a i r e  t h a t  was u s e d  t o  p r e t e s t  

t h e  r e s e a r c h  i n s t r u m e n t .
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CHAPTER I I

COMPARATIVE THEORETICAL DEVELOPMENT AND PHILOSOPHY OF ALTERNATIVE 

STATISTICAL SAMPLING STRATEGIES USING HYPOTHESIS TESTING

A number of  a l t e r n a t i v e  a p p r o a c h e s  t o  e v a l u a t i n g  t h e  sam ple  

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

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

t r a d e o f f  a p p r o a c h .

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

c e r n e d  w i t h  d e f i n i n g  p r o c e d u r e s  su ch  t h a t  a  and  B a r e  w e l l - d e f i n e d .

In  a u d i t i n g ,  a t y p i c a l  c h o i c e  s e t  f o r  a  and B i s  p r e s e n t e d  i n  F i g u r e  

I I - l .

The l i n e  r u n n i n g  f rom t h e  p o i n t  (a  -  1 ,  B = 0 )  t o  a = 0 ,

B -  1) r e p r e s e n t s  t h e  s e t  o f  a l l  f e a s i b l e  r a n d o m i z e d  p a i r s  o f  r i s k  d e ­

s c r i p t i o n s  when no e v i d e n c e  i s  g a t h e r e d .  F o r  t h i s  c a s e ,  s t a t i s t i c a l  

h y p o t h e s i s  t e s t i n g  would  n o t  be  u s e d  inasm uch a s  f l i p p i n g  a c o i n  would 

be a more e f f i c i e n t  and  e q u a l l y  e f f e c t i v e  s t r a t e g y .  The p o i n t  ( a  = 0 ,  

8 = 0 )  r e p r e s e n t s  p e r f e c t  e v i d e n c e .  C l e a r l y ,  t h i s  r e s u l t  i s  n o t  p o s ­

s i b l e  in an  a u d i t  s i t u a t i o n  and  i s  t h u s  e x c l u d e d  f rom t h e  c h o i c e  s e t .  

S i m i l a r l y ,  th e  p e r f e c t  e r r o r  p o i n t  ( a  = 1 ,  B = 1)  i s  n o t  a v a i l a b l e  

s i n c e  i f  we c o u l d  be s u r e  o f  mak ing  an e r r o r ,  by d o i n g  t h e  e x a c t  op p o ­

s i t e ,  we c o u l d  be  s u r e  o f  n o t  mak ing  an e r r o r .  The c u r v e  l a b e l l e d

" e n l i g h t e n e d  j u d g m e n t s "  r e p r e s e n t s  t h e  b e s t  p o s s i b l e  a u d i t  a c t i o n  b a s e d
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FIGURE I I - l  

PROBABILITIES OF ERROR

i .()

P e r v e r s e  J u d g m e n t s

,Random Judgm en t

E n l i g h t e n e d
J u d g m e n t s

1.0

H, ITie f i n a n c i a l  s t a t e m e n t  amount i s  c o r r e c t ,

The f i n a n c i a l ,  s t a t e m e n t  amount  i s  m i s s t a t e d  by a 
m a t e r i a l  amount  

a  : P ( r e j e c t i n g  Hq IHq i s  t r u e ) ,
3 : P ( a c c e p t i n g  Hq Ih^  i s  t r u e ) .

S o u r c e :  Learner ,  1978
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on t h e  a v a i l a b l e  e v i d e n c e .  The c u r v e  i s  composed o f  an  i n f i n i t e  number 

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

d e s c r i p t i o n s ,  (o%, 3 ^ ) ,  b a s e d  on t h e  a v a i l a b l e  e v i d e n c e  (Learner,

1 9 7 8 ) .  I n  t h e  c o n t e x t  o f  t h e  a u d i t o r ' s  p r o b l e m ,  e a c h  o f  t h e s e  p a i r s  o f  

r i s k  d e c r i p t i o n s  r e l a t e  t o  one  o f  t h e  i n f i n i t e  number  o f  s t a t i s t i c a l l y  

a c c e p t a b l e  d e c i s i o n  i n t e r v a l s  t h a t  t h e  a u d i t o r  may s e l e c t  when e v a l u a t ­

i n g  t h e  s am ple  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s t i c a l  t e s t s .  F i g u r e  XI-2 

i l l u s t r a t e s  two s u c h  d e c i s i o n  i n t e r v a l s :  i n t e r v a l  o n e ,  i n  w h ic h  a  and

3 a r e  a p p r o x i m a t e l y  . 1 0  and . 0 2 5 ,  r e s p e c t i v e l y ;  and i n t e r v a l  two,  i n  

which  a and 3 a r e  a p p r o x i m a t e l y  .05  and . 0 5 ,  r e s p e c t i v e l y .

The c u r v e  l a b e l l e d  " p e r v e r s e  j u d g m e n t s "  i n  F i g u r e  I I - l  i s  j u s t  

t h e  m i r r o r  image o f  t h e  " e n l i g h t e n e d  j u d g m e n t s "  c u r v e .  F o r  e x a m p l e ,  Y 

( a p p r o x i m a t e l y  = . 8 ,  3y = . 4 )  i s  th e  m i r r o r  image o f  X ( a p p r o x i ­

m a t e l y  a = . 6 ,  3„ = . 2 ) .  S i n c e  X r e f l e c t s  lo w e r  r i s k  l e v e l s  f o r  b o t h  

a and 3 ,  X r e p r e s e n t s  an  " e n l i g h t e n e d  ju d g m e n t"  and Y r e p r e s e n t s  a 

" p e r v e r s e  j u d g m e n t "  o f  a v a i l a b l e  e v i d e n c e .

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

t o  s e l e c t  t h o s e  l e v e l s  o f  a  and 3 r e s u l t i n g  i n  t h e  g r e a t e s t  l e v e l  o f  

s a t i s f a c t i o n  g i v e n  a v a i l a b l e  e v i d e n c e .  T h e o r e t i c a l l y ,  t h e  opt imum 

l e v e l s  o f  a and 3 a r e  d e t e r m i n e d  by t h e  p o i n t  o f  i n t e r s e c t i o n  o f  t h e  

" e n l i g h t e n e d  j u d g m e n t s "  c u r v e  (E^)  and  t h e  h i g h e s t  p o s s i b l e  u t i l i t y  

c u r v e  (Ug) a s  d e p i c t e d  i n  F i g u r e  I I - 3 .  P r a c t i c a l l y ,  t h e  a u d i t o r  mus t  

e x e r c i s e  p r o f e s s i o n a l  j ud gm ent  when c o n s i d e r i n g  t h e  a ,  3 t r a d e o f f  so as  

t o  s e l e c t  t h o s e  l e v e l s  o f  a and  3 r i s k  t h a t  maxim ize  s a t i s f a c t i o n .  .A s  

p r e v i o u s l y  m e n t i o n e d  and  a s  c a n  be i n f e r r e d  f rom t h e  abo ve  a n a l y s i s ,  

t h e r e  i s  no o b v i o u s  s o l u t i o n  b e c a u s e ,  by a s s u m p t i o n ,  i t  i s  d e s i r a b l e  t o
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FIGURE IÏ-2
TWO DECISION INTERVALS FOR A GIVEN TEST SETTING

. 1+ ' i n t e r v a l  on e  ->* |
U  I n t e r v a l  two> ->- ->1

li: t h e  book  v a l u e  

B -  H: t h e  book v a l u e  l e s s  t h e  amount  o f  a 
m a t e r i a l  e r r o r

S o u r c e :  E r n s t  & Whinney ,  1980
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FIGURE II-3

INDIFFERENCE CURVES OF A PREFERENCE FUNCTION

1.

Increpainj»
Satisfaction

oint of maximum 
Satisfaction

a
E n l i g h t e n e d

J u d g m e n t s

1.0

No te :  Any o t h e r  a ,  3 p a i r  a l o n g  would r e s u l t
i n  l o w e r  s a t i s f a c t i o n  b e c a u s e  t h a t  p o i n t  
would  i n t e r s e c t  a  u t i l i t y  curve ,  t o  t h e  
r i g h t  o f  U2 ( i . e . ,  u t i l i t y  d e c r e a s e s  t o  
t h e  r i g h t ) .

S o u r c e :  Learner,  1978
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have  b o t h  a and g s m a l l ;  y e t ,  t h e  d e c r e a s e  i n  one  r i s k  l e v e l  n e c e s ­

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

F u r t h e r m o r e ,  t h e  s o l u t i o n  i s  d y n a m ic ;  t h a t  i s ,  t h e  a u d i t o r  i n i t i a l l y  

s e l e c t s  t h e  l e v e l s  o f  a and 0 r i s k  on t h e  b a s i s  o f  an e x p e c t e d  p o p u l a ­

t i o n  s t a n d a r d  d e v i a t i o n .  Once t h e  s a m p le  i s  d rawn and d i f f e r e n c e s  a r e  

n o t e d ,  he mu s t  e v a l u a t e  h i s  e a r l i e r  a s s e s s m e n t  on t h e  b a s i s  o f  an o b ­

s e r v e d  s t a n d a r d  d e v i a t i o n  d i f f e r e n t  f rom t h e  e s t i m a t e d  am o u n t .

One way o f  a l l e v i a t i n g  t h e  c h o i c e  di lemma i n  some a u d i t  s i t u a ­

t i o n s  i s  t o  g a t h e r  a d d i t i o n a l  e v i d e n c e  (when a c h i e v e d  r e s u l t s  would  

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

b e c a u s e  t h e  sa mp le  i s  l e s s  p o w e r f u l  t h a n  t h e  e x p e c t e d  p o p u l a t i o n  s t a n ­

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

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

t h a n  t h e  p l a n n e d  am o u n t ,  c o n s i d e r  o t h e r  a l t e r n a t i v e s  su ch  a s  a d j u s t i n g  

t h e  l e v e l s  o f  a  a n d / o r  0 r i s k  o r  a b a n d o n i n g  t h e  s t a t i s t i c a l  p r o c e d u r e .  

Even i n  t h o s e  s i t u a t i o n s  i n  w h ic h  t h e  d e c i s i o n  t o  g a t h e r  a d d i t i o n a l  

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

r e d u c e s  t o  one i n  w hi ch  t h e  a u d i t o r  mu s t  e s t a b l i s h  a t r a d e o f f  b e t w e e n  

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

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

P o s s e s s i o n  o f  a d d i t i o n a l  e v i d e n c e  would  p e r m i t  a d e c r e a s e  i n  

b o t h  a and 0 .  As t h e  amount  o f  e v i d e n c e  i n c r e a s e s ,  t h e  " e n l i g h t e n e d  

j u d g m e n t s "  c u r v e  bows more i n  t h e  d i r e c t i o n  o f  t h e  p o i n t  o f  p e r f e c t  

e v i d e n c e  a s  d e p i c t e d  by t h e  d o t t e d  l i n e  (Eg)  i n  F i g u r e  I I - 4 .  I n  t e r m s  

o f  u t i l i t y ,  t h e  l e v e l  o f  s a t i s f a c t i o n  i n c r e a s e s  a s  t h e  amount  o f  e v i -
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FIGURE 11-4

EFFECT OF INCREASED INFORMATION ON o AND 0 RISK LEVELS
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denc e  i n c r e a s e s .  T h i s  i n c r e a s e  i n  s a t i s f a t i o n  i s  d e p i c t e d  i n  F i g u r e  

1 1 - 5 .

On t h e  o t h e r  h a n d ,  i f  t h e  a c h i e v e d  s t a n d a r d  d e v i a t i o n  i s  l e s s  

t h a n  t h e  p l a n n e d  amo unt ,  t h e  a u d i t o r ' s  e a r l i e r  a s s e s s m e n t  i s  more a d e ­

q u a t e l y  s a t i s f i e d .  Th us ,  a  a n d / o r  3 r i s k  l e v e l s  c o u l d  be  r e d u c e d  w i t h ­

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

C l a s s i c a l  S t a t i s t i c a l  Approach

K e rn ,  N e y h a r t ,  and Hock r e p o r t  t h a t  a u d i t o r s  t r a d i t i o n a l l y  

have  a d o p t e d  a r e l i a b i l i t y  l e v e l  o f  95 p e r c e n t  (5 p e r c e n t  r i s k  l e v e l )  

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

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

ment o f  the. a u d i t .  T h i s  p r a c t i c e  o c c u r s  b e c a u s e  t h e r e  a r e  no o b j e c t i v e  

me asu re m ent  c r i t e r i a  w i t h  w hic h  t o  j u d g e  t h e  p r o p r i e t y  o f  t h e  a u d i t o r ' s  

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

t e r i a ,  an a u d i t o r  mus t  j u d g m e n t a l l y  s e l e c t  a l e v e l  o f  s am pl e  r e l i ­

a b i l i t y  b a s e d  on h i s  own kn ow ledge  o f  s t a t i s t i c s ,  h i s  f i r m ' s  p o l i c i e s ,  

r e l i a b i l i t y  l e v e l s  u s e d  i n  ex a m p le s  i n  t h e  a u d i t i n g  l i t e r a t u r e ,  o r  

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

l i t e r a t u r e  i s  r e p l e t e  w i t h  e x a m p le s  i n  which  95 p e r c e n t  r e l i a b i l i t y  

l e v e l s  a r e  u s e d  and  b e c a u s e  95 p e r c e n t  r e l i a b i l i t y  l e v e l s  a r e  f r e ­

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

10
95 p e r c e n t  r e l i a b i l i t y  l e v e l s  i s  e n c o u r a g e d  ( K e r n ,  N e y h a r t ,  and Hock, 

19 7 3 ) .

I n  t h e  e v a l u a t i o n  s t a g e ,  K e r n ,  N e y h a r t ,  and Hock i n d i c a t e  t h a t  

t h e  a u d i t o r  can  " c o n t r o l "  b o t h  r i s k s  by a l t e r i n g  t h e  l e v e l  o f  r e l i -

32



FIGURE II-5
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a b i l i t y  ( and  c o n s e q u e n t l y  a r i s k ) .  T h u s ,  t h e i r  a p p r o a c h  r e f l e c t s  a d e ­

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

E l l i o t t  and R o g e r s  a d m i t  a t h e o r e t i c a l  opt imum v a l u e  f o r  a  

t h a t  w i l l  m i n i m i z e  t o t a l  c o s t .  T h i s  v a l u e ,  t h e y  f e e l ,  i s  p r o b a b l y  v e r y  

low,  say  0 . 1  o r  l e s s .  F u r t h e r ,  t h e y  r e a s o n  t h a t  s i n c e  s a m p le  s i z e s  a r e  

s u b s t a n t i a l l y  l a r g e r  when a  i s  l e s s  t h a n  0 . 0 5 ,  an a r i s k  l e v e l  i n  t h e  

rang e  0 . 0 5  t o  0 . 1  a p p e a r s  r e a s o n a b l e .  T h e i r  c o n t e n t i o n  i s  t h a t  s o l v i n g  

f o r  t h e  o p t i m a l  v a l u e  o f  a i s  n o t  p r a c t i c a l .  R a t h e r ,  t h e  mos t  p r a c ­

t i c a l  a p p r o a c h  i s  f o r  t h e  a u d i t o r  t o  s e l e c t  an a c c e p t a b l e  a  r i s k  l e v e l  

and t h e n  use  t h a t  p r e - s p e c i f i e d  l e v e l  f o r  a l l  s t a t i s t i c a l  t e s t s  a s  a 

m a t t e r  o f  p o l i c y  ( E l l i o t t  and  R o g e r s ,  1 9 7 2 ) .

E l l i o t t  and R o g e r s  s t a t e  t h a t  m i n i m i z a t i o n  o f  o v e r a l l  $ r i s k  

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

T h e r e f o r e ,  an a u d i t o r  d e s i r e s  a g r e a t  d e a l  o f  a s s u r a n c e  t h a t  he  h a s  n o t  

a c c e p t e d  m a t e r i a l l y  m i s s t a t e d  a m o u n t s .  T h u s ,  a low 0 r i s k  l e v e l ,  say

0 . 0 5 ,  i s  a p p r o p r i a t e  when t h e  a u d i t o r  h a s  n o t h i n g  b u t  s t a t i s t i c a l  e v i ­

dence  on w hi ch  t o  r e l y .  They c o n t e n d  t h a t  a r e a s o n a b l e  u p p e r  l i m i t  f o r  

8 i s  0 . 5  s i n c e  once  t h e  a u d i t o r  d e c i d e s  t o  c o n d u c t  a s t a t i s t i c a l  t e s t ,  

he would n o t  want  to  b o t h e r  w i t h  any t e s t  h a v i n g  l e s s  t h a n  an e v e n  

c h a n c e  of  d i s c o v e r i n g  a m a t e r i a l  e r r o r  s h o u l d  one e x i s t .  T h u s ,  t h e y  

c o n c l u d e  t h a t  a 8 r i s k  r a n g i n g  f rom 0 . 0 5  t o  0 . 5  i s  g e n e r a l l y  a p p r o ­

p r i a t e .  W i t h i n  t h i s  r a n g e ,  E l l i o t t  and  R og e r s  p r o p o s e  a p o i n t  s y s t e m  

to  d e t e r m i n e  t h e  p r e c i s e  8 l e v e l .  T h i s  p o i n t  s y s t e m  i s  b a s e d  on r e l i ­

anc e  t o  be p l a c e d  on i n t e r n a l  c o n t r o l  and on o t h e r  a u d i t  p r o c e d u r e s  v. 

( E l l i o t t  and  R o g e r s ,  1 9 7 2 ) .
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Once t h e  sa m ple  i s  d rawn and  a u d i t e d ,  E l l i o t t  and R o g e r s  p o i n t  

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

d i f f e r e n t  f rom t h e  p l a n n e d  s t a n d a r d  d e v i a t i o n ,  one  o r  more o f  t h e  p a ­

r a m e t e r s  a ,  8 ,  and M, t h e  p r e d e t e r m i n e d  amount  o f  a m a t e r i a l  e r r o r ,  

mus t  be a d j u s t e d .  They s u g g e s t  t h a t  h o l d i n g  B and M a t  t h e  p l a n n e d  

l e v e l  and a l l o w i n g  a t o  v a r y  o v e r  some r e a s o n a b l e  r a n g e  i s  t h e  mos t  

l o g i c a l  a p p r o a c h  s i n c e  a i s  n o t  a s  c r i t i c a l  t o  t h e  a u d i t  a s  B and M 

a r e .  I f  t h e  a c h i e v e d  s t a n d a r d  d e v i a t i o n  i s  found  t o  be l a r g e r  t h a n  

p l a n n e d ,  t h e  t e s t  can  s t i l l  be c o n s i d e r e d  c o m p l e t e  a s  l o n g  a s  a r e m a i n s  

a t  an  a c c e p t a b l e  l e v e l — s a y  n o t  g r e a t e r  t h a n  . 1 0 .  I f ,  a s  a r e s u l t  o f  

h o l d i n g  B and M a t  t h e  p l a n n e d  l e v e l ,  a i n c r e a s e s  t o  an  u n a c c e p t a b l e  

l e v e l ,  t h e n  a d d i t i o n a l  s a m p l i n g  would  be r e q u i r e d  t o  b r i n g  t h e  t h r e e

p a r a m e t e r s  t o  w i t h i n  t h e  r e q u i r e d  l i m i t s  ( E l l i o t t  and  R o g e r s ,  1 9 7 2 ) .

11
R o b e r t s  s u g g e s t s  an  a p p r o a c h  t o  s t a t i s t i c a l  d e c i s i o n -  making  

t h a t  a l s o  h y p o t h e s i z e s  t h a t  t h e  r e c o r d e d  amount  i s  c o r r e c t .  The d e ­

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

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

t h e  r e c o r d e d  amount :

1.  Compute t h e  v a l u e  o f  t h e  e s t i m a t e d  a u d i t e d  am ount ,  t o g e t h e r  

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

b i l i t y ,  and

2.  Dec id e  t h a t  t h e  s t a t i s t i c a l  e v i d e n c e  s u p p o r t s  t h e  c o r r e c t ­

n e s s  o f  t h e  r e c o r d e d  amount i f  i t  i s  w i t h i n  t h e  c a l c u l a t e d  

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

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

amount  ( R o b e r t s ,  1 9 7 8 ) .
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Under  t h i s  a p p r o a c h ,  r i s k s  o f  d e c i d i n g  i n c o r r e c t l y  a r e  c o n t r o l l e d  

by s e l e c t i n g  t h e  v a l u e s  o f  p r e c i s i o n  and  r e l i a b i l i t y .  R o b e r t s  s t a t e s  

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

t h e  c o r r e c t n e s s  o f  t h e  r e c o r d e d  amount  when i n  f a c t  t h e  r e c o r d e d  amount 

i s  m a t e r i a l l y  m i s s t a t e d  i s  t h e  more i m p o r t a n t  e r r o r  (g r i s k ) .  T h i s  

r i s k  i s  c o n t r o l l e d  by s e l e c t i n g  p r e c i s i o n  i n  r e l a t i o n  t o  t h e  amount  

of  a m a t e r i a l  m i s s t a t e m e n t .  When t h e  a c h i e v e d  s t a n d a r d  d e v i a t i o n  

d i f f e r s  f rom t h e  e s t i m a t e d  s t a n d a r d  d e v i a t i o n ,  t h e  a u d i t o r  can a d j u s t  

p r e c i s i o n  t o  m a i n t a i n  an  e f f e c t i v e  B r i s k  a t  t h e  p l a n n e d  l e v e l .  How­

e v e r ,  th e  a r i s k  l e v e l  i s  a l l o w e d  t o  v a r y  a s  n e e d e d  t o  f u l f i l l  th e  

B r i s k  r e q u i r e m e n t .

The p o s i t i o n s  t a k e n  by K e rn ,  N e y h a r t ,  and Hock,  by E l l i o t t

and R o g e r s ,  and by R o b e r t s  ha ve  a common c h a r a c t e r i s t i c  i n  t h a t  B

r i s k  i s  n o t  a l l o w e d  t o  v a r y  a s  a r e s u l t  o f  a d e c r e a s e  ( i n c r e a s e )  i n

t h e  amount  o f  e v i d e n c e  due  t o  a h i g h e r  ( l o w e r )  s t a n d a r d  d e v i a t i o n

o b s e r v e d  i n  t h e  s a m p le  a s  com pa red  t o  t h e  e s t i m a t e d  am o u n t ;  r a t h e r

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

t h i s  a d j u s t m e n t  when t h e  amount o f  e v i d e n c e  d e c r e a s e s  ( E ' )  a p p e a r s

i n  F i g u r e  I I - 6 .  I n  F i g u r e  I I - 6 ,  t h e  p l a n n e d  l e v e l s  o f  a  and 6 r i s k ,

(u , B ) ,  and t h e  a d j u s t e d  l e v e l s  o f  a  and B r i s k ,  ( a  ' ,  B ' )  a r e  
P P P P

i d e n t i f i e d .  No te  t h a t  < a ^ '  b u t  = B ^ ' .  I n  g e n e r a l ,  a s  t h e  

amount  o f  i n f o r m a t i o n  d e c r e a s e s  ( i n c r e a s e s ) ,  t h e  p o i n t  o f  maximum 

s a t i s f a c t i o n  u n d e r  t h e  c l a s s i c a l  a p p r o a c h  t r a v e l s  up (down)  t h e  l i n e  

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

f i e d  by ( a ^ ,  8^)  a s  i l l u s t r a t e d  by F i g u r e  I I - 7 .
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FIGURE 11-6

RESPONSE TO DECREASE IN EVIDENCE: CLASSICAL APPROACH
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FIGURE 11-7

INFORMATION EXPANSION PATH: CLASSICAL APPROACH
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T r a d e o f f  Approach  

F i g u r e  IT-8  p r e s e n t s  a g r a p h i c  s o l u t i o n  o f  t h e  t r a d e o f f  a p ­

p r o a c h  a s  co m pa re d  t o  t h e  c l a s s i c a l  a p p r o a c h  when t h e  amount o f  e v i ­

dence  d e c r e a s e s  ( £ ' ) •  Note  t h a t  t h e  a d j u s t m e n t  u n d e r  t h e  t r a d e o f f  a p ­

p r o a c h  i s  t o  ( o ' ,  6„ ' )  w he re  a < a ' < a ' and B = 6 ' < 6 In  
i l  p l u  p u  i

g e n e r a l ,  as t h e  amount  o f  i n f o r m a t i o n  d e c r e a s e s  ( i n c r e a s e s ) ,  t h e  p o i n t  

o f  maximum s a t i s f a c t i o n  u n d e r  t h e  t r a d e o f f  a p p r o a c h  t r a v e l s  away f rom 

( t o w a r d )  t h e  o r i g i n  t r a c i n g  o u t  an i n f o r m a t i o n  e x p a n s i o n  p a t h  a s  i n ­

d i c a t e d  i n  F i g u r e  I I - 9 .

D e c i s i o n  Th eo ry  Approach  

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

p r o p o s e d  by K i n n e y .  A c c o r d i n g  t o  K i n n e y ,  t h e  t r a d i t i o n a l  a p p r o a c h  

b a s e s  a and 3 on an  i n t e r n a l  c o n t r o l  s y s t e m  d e s i g n  ( I C )  and  on t h e  

p r o b a b i l i t y  o f  management  o v e r r i d e  o f  t h e  i n t e r n a l  c o n t r o l  s y s t e m  (MO) 

( K i n n e y ,  1 9 7 5 ) .  The f u n c t i o n  r e l a t i n g  IC and MO t o  a  and  3 i s  p r e ­

sumably  b a s e d  on e x p e c t e d  c o s t  c o n s i d e r a t i o n s  o v e r  a l l  a c c o u n t s  and  

c l i e n t s .  The t r a d i t i o n a l  a p p r o a c h  r e s u l t s  i n  a  s a m p l e  s i z e  b a s e d  on 

p r e - s p e c i f i e d  l e v e l s  o f  a  and 3 ,  an e s t i m a t e d  s t a n d a r d  d e v i a t i o n ,  and 

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

p r o a c h ,  th e  d e c i s i o n  t h e o r y  a p p r o a c h  does  n o t  r e q u i r e  p r e - s p e c i f i c a t i o n  

o f  a  and 3.  R a t h e r ,  t h e  opt imum sam ple  s i z e  i s  d e r i v e d  f rom ( 1 )  e x ­

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

amounts  a r e  c o r r e c t l y  p r e s e n t e d ,  ( 2 ) a n t i c i p a t e d  c o s t s  a s s o c i a t e d  w i t h  

Type I  and Type I I  e r r o r s  a s  w e l l  a s  c o s t s  o f  s a m p l i n g ,  ( 3 )  an e s t i m a t e  

o f  t h e  p o p u l a t i o n  s t a n d a r d  d e v i a t i o n ,  and (4 )  t h e  amount  o f  a m a t e r i a l  

e r r o r  ( K i n n e y ,  1 9 7 5 ) .
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FIGURE 11-8

COMPARISON OF ADJUSTMENT FOR CLASSICAL AND TRADEOFF APPROACHES TO

DECREASE IN EVIDENCE

1.0

a

0.0 1 . 0

A d a p t e d :  Learner,  1978
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FIGURE II-9

INFORMATION EXPANSION PATH: TRADEOFF APPROACH

I n f o r m a t i o n  
E x p a n s i o n  j  
P a t h  /

1 . 0

S o u r c e :  Learner,  1978
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The o p t i m a l  sa m pl e  s i z e  c a l c u l a t e d  u s i n g  a d e c i s i o n  t h e o r y  ap ­

p r o a c h  i m p l i e s  o p t i m a l  a  and B wh ich  a r e  m e r e l y  p r o d u c t s  o f  t h e  sam ple  

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

in g  t h e  n e e d  t o  p r e - s p e c i f y a  and g , c r e a t e s  two new p r o b l e m s — making 

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

amounts  a r e  c o r r e c t  and  making  c o s t  e s t i m a t e s  a s s o c i a t e d  w i t h  making  

Type I and Type I I  e r r o r s .  R e g a r d i n g  t h e  f o r m e r  p r o b l e m ,  Cor l e s s '  

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

e s t i m a t e s  ( C o r l e s s ,  1 9 7 2 ) .  F e l i x  foun d  t h a t  s u b j e c t - a u d i t o r s  i n  h i s  

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

p r o b a b i l i t i e s ;  h o w e v e r ,  he r e f r a i n e d  f rom d r a w i n g  i n f e r e n c e s  f rom t h i s  

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

t e n t  o f  h i s  c a s e  s t u d y  ( F e l i x ,  1 9 7 4 ) .  C h e s l e y ,  i n  h i s  s t u d y  o f  e l i c ­

i t a t i o n  o f  s u b j e c t i v e  p r o b a b i l i t i e s ,  f ound  d i f f e r e n c e s  t o  e x i s t  among 

th e  r e s p o n s e s  o f  h i s  s t u d e n t - s u b j e c t s , bu t  he h y p o t h e s i z e d  t h a t  t r a i n ­

i ng  and e x p l a n a t i o n  would  remove t h e  d i f f e r e n c e s  he fo und  ( C h e s l e y ,  

1 9 7 6 ) .  T hu s ,  th e  a b i l i t y  o f  a u d i t o r s  t o  make t h e  s u b j e c t i v e  p r o b a ­

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

The l a t t e r  o f  t h e  two p r o b l e m s  i n t r o d u c e d  by u se  of  a d e c i s i o n  

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

w i t h  Type I  and  Type I I  e r r o r s  a r e  c o n s i d e r e d  b u t  r a t h e r  b e c a u s e  o f  t h e  

need t o  p r e c i s e l y  q u a n t i f y  t h e s e  c o s t s .  The c o s t s  a s s o c i a t e d  w i t h  

making  Type 1 o r  Type I I  e r r o r s  a r e  i n d i r e c t l y  c o n s i d e r e d  by o t h e r  a p ­

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

p o r t a n t  e r r o r  ( E l l i o t t ,  1 9 7 3 ) .  Thus ,  t h e  r e l a t i v e  d e g r e e  t o  which  

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

g r e e  t o  wh ich  a  r i s k  i s  a l l o w e d  t o  v a r y .
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C o n s i s t e n t  w i t h  t h e  o b j e c t i v e  o f  m i n i m i z i n g  e x p e c t e d  l o s s ,  

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

i n  which  d e c r e a s e s  ( i n c r e a s e s )  i n  t h e  amount  o f  e v i d e n c e  a f f e c t  th e  

l e v e l s  o f  a  and  g r i s k  as d e p i c t e d  i n  F i g u r e  1 1 - 1 0  when t h e  l o s s  a s s o ­

c i a t e d  w i t h  a Type 1 e r r o r  i s  t h r e e  t i m e s  a s  g r e a t  a s  t h e  l o s s  a s s o ­

c i a t e d  w i t h  a Type I I  e r r o r .  I n  F i g u r e  1 1 - 1 0 ,  t h e  i n f o r m a t i o n  e x p a n ­

s i o n  p a t h  (E)  i s  r e l a t i v e l y  f l a t  b e c a u s e  t h e  l o s s  a s s o c i a t e d  w i t h  a 

Type 1 e r r o r  i s  r e l a t i v e l y  l a r g e  a s  com pa red  t o  t h e  l o s s  a s s o c i a t e d  

w i t h  a Type I I  e r r o r  (L eam er ,  1 0 7 8 ) .  I f  t h e  l o s s  a s s o c i a t e d  w i t h  a 

Type I I  e r r o r  i s  l a r g e  r e l a t i v e  t o  t h e  l o s s  a s s o c i a t e d  w i t h  a Type I 

e r r o i , t h e  i n f o r m a t i o n  e x p a n s i o n  p a t h  would  be  t r a n s p o s e d  a s  i n  F i g u r e  

1 1 - 1 1 .

R e l a t i o n  o f  A p p ro a c h e s  t o  t h i s  S t u d y 

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

d i r e c t l y  c o n s i d e r s  t h e  p r o b a b i l i t y  t h a t  f i n a n c i a l  s t a t e m e n t  am ou nt s  a r e  

c o r r e c t  and  t h e  c o s t s  a s s o c i a t e d  w i t h  making  a Type I  o r  Type I I  e r r o r  

b u t  does  n o t  r e q u i r e  ex a n t e  s p e c i f i c a t i o n  o f  a  and 0 r i s k  l e v e l s .  By 

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

s p e c i f i c a t i o n  o f  a and 6 r i s k  l e v e l s  and  o n l y  i n d i r e c t l y  c o n s i d e r  t h e  

p r o b a b i l i t y  t h a t  f i n a n c i a l  s t a t e m e n t  amo un ts  a r e  c o r r e c t  and t h e  c o s t s  

a s s o c i a t e d  w i t h  a Type I o r  Type I I  e r r o r .  Becaus e  o f  t h i s  d i f f e r e n c e  

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

t h e o r y  a p p r o a c h  h a s  n o t  b e e n  w i d e l y  a c c e p t e d  by p r a c t i t i o n e r s ,  t h i s  a p ­

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

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

i n g  a  and 0 r i s k  l e v e l s  when e v a l u a t i n g  sam ple  r e s u l t s  o f  s u b s t a n t i v e
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FIGURE 11-10

DECISION THEORY APPROACH RESPONSE TO CHANGES IN THE 

AMOUNT OF EVIDENCE WHEN L = 3o + 8

1.0

a

0 . 0 1.0

L: l o s s  a s s o c i a t e d  w i t h  an i n c o r r e c t  d e c i s i o n

S o u r c e :  Learner,  1978
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FIGURE 11-11'

INFORMATION EXPANSION PATH FOR DECISION THEORY APPROACH

WHEN L = et + 30

1.0

a

0

g
1.0

L; l o s s  a s s o c i a t e d  w i t h  a n  i n c o r r e c t  d e c i s i o n  

A d a p t e d :  Learner,  1978
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[ e s t s  when m a i n t a i n i n g  t h e  p l a n n e d  l e v e l s  o£ b o t h  a  and  6 i s  i n f e a s ­

i b l e ?  T h i s  q u e s t i o n  r e p r e s e n t s  t h e  e s s e n c e  of  t h i s  s t u d y .  Two p o s ­

s i b l e  a p p r o a c h e s  a r e :

1.  S e t  a  -  0 . 0 5  and  m i n i m i z e  6 . I m p l i c i t l y ,  t h i s  a p p r o a c h  assume s  

t h a t  th e  Type I  e r r o r  i s  t h e  more i m p o r t a n t  e r r o r .  To’ make t h i s  

a p p r o a c h  r e l e v a n t  to  t h e  a u d i t  c o n t e x t ,  t h i s  r u l e  may be r e s t a t e d :  

s e t  & a t  th e  p l a n n e d  l e v e l ,  and m in i m i z e  a .  T h i s  r e s t a t e m e n t  r e ­

s u l t s  i n  t h e  a s s u m p t i o n  c h a t  t h e  Type I I  e r r o r  i s  t h e  more imp or ­

t a n t  e r r o r — an a s s u m p t i o n  more a p p r o p r i a t e  i n  t h e  a u d i t  c o n t e x t  

( E l l i o t t ,  1 9 7 3 ) .

( T h i s  a p p r o a c h  w i l l  be a l l u d e d  to  a s  t h e  " c l a s s i c a l  a p p r o a c h . " )

2.  M in im ize  t h e  maximum o f  L^a and w her e :

i s  t h e  l o s s  a s s o c i a t e d  w i t h  r e j e c t i n g  a c o r r e c t l y  s t a t e d

amount  (a  Type I e r r o r )  su ch  a s  t h e  c o s t  o f  u n n e c e s s a r i l y  e x ­

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

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

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

amount (a  Type I I  e r r o r )  su c h  a s  t h e  c o s t  o f  p o t e n t i a l  l a w s u i t s  

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

As t h e  amount o f  e v i d e n c e  i n c r e a s e s  ( d e c r e a s e s ) ,  b o t h  a and B a r e  

d e c r e a s e d  ( i n c r e a s e d ) .  The r e l a t i v e  p r o b a b i l i t i e s  a r e  a / S  = L g /L ^ .  

( T h i s  a p p r o a c h  w i l l  be a l l u d e d  t o  a s  t h e  " t r a d e o f f  a p p r o a c h . " )

The " c l a s s i c a l  a p p r o a c h "  has  f r e q u e n t l y  b e e n  a p p l i e d  i n  a u d i t ­

i n g .  C h a r a c t e r i s t i c a l l y ,  t h e  c l a s s i c a l  a p p r o a c h  a l l o w s  a  t o  v a r y  as  

needed in  o r d e r  t o  m a i n t a i n  t h e  p l a n n e d  l e v e l  o f  B r i s k .  On t h e  o t h e r  

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

b o t h  r i s k  l e v e l s  so a s  t o  m a i n t a i n  t h e  r a t i o  of a t o  B e q u a l  t o  t h e  

r a t i o  of  t o  L_.



The c l a s s i c a l  a p p r o a c h ,  by u s i n g  an e x p a n s i o n  p a t h  which  

f i x e s  0 r i s k  a t  t h e  p l a n n e d  l e v e l  f o r  e v a l u a t i o n  p u r p o s e s ,  i s  i n s e n ­

s i t i v e  t o  d i f f e r e n t  l e v e l s  o f  a  r i s k .  I f  t h i s  i n s e n s i t i v i t y  were 

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

s a m p l i n g  e f f i c i e n c y ,  t h e  sa m p le  s i z e ,  n ,  would be e s t a b l i s h e d  a t  a 

no m in a l  l e v e l .  Th u s ,  th e  a  r i s k  l e v e l  would be  a f u n c t i o n  o f  th e  

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

t i o n  s i z e ,  t h e  amount  of  a m a t e r i a l  e r r o r ,  and t h e  0 r i s k  l e v e l .  

However ,  su ch  a s t r a t e g y  i s  n o t  employ ed  d u r i n g  t h e  p l a n n i n g  s t a g e  

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

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

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

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

o f  a r i s k  employed  ( i . e . ,  a r i s k  i s  i n d e p e n d e n t l y  e s t a b l i s h e d  f o r  

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

s t a g e ) .

To overcome t h i s  d i s c o n t i n u i t y ,  an a u d i t  d e c i s i o n  s t r a t e g y

s h o u l d  a d j u s t  a and 0 r i s k  l e v e l s  su c h  t h a t  777̂  i s  a c o n s t a n t
o f p /

f o r  a l l  a ,  0 r i s k  d e s c r i p t i o n s  a l o n g  t h e  e x p a n s i o n  p a t h  d i c t a t e d  by 

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

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

c h a r a c t e r i s t i c a l l y  d i c t a t e s  a d j u s t m e n t s  t o  a  and  0 r i s k  l e v e l s  such 

t h a t  i s  a c o n s t a n t .  T h i s  a d j u s t m e n t  p r o c e d u r e  p r o d u c e s  a r a t i o  

o f  U (a )  t o  U(0)  t h a t  may a p p r o x i m a t e  a c o n s t a n t  so  l o n g  a s  U ( a )  and v. 

U(0 ) v a r y  p r o p o r t i o n a t e l y  w i t h  c h a n g e s  i n  a  and  0 r i s k ,  r e s p e c t i v e l y .

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

p r o d u c e s  a r a t i o  of  U (a )  t o  U(0)  t h a t  d e c r e a s e s  a s  t h e  l e v e l  o f  a
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r i s k  i n c r e a s e s  and  v i c e  v e r s a  ( a s s u m i n g  t h a t  t h e r e  i s  l ow er  u t i l i t y

a s s o c i a t e d  w i t h  h i g h e r  l e v e l s  o f  a r i s k ) .  T h a t  i s ,  s i n c e  U (a )  i s

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

a  and U(6 ) r e m a i n s  c o n s t a n t  ( b e c a u s e  t h e  l e v e l  o f  S r i s k  i s  m a i n -  
P

t a i n e d  a t  t h e  p l a n n e d  l e v e l ) ,  t h e n  d e c r e a s e s .  Thus t h e  c l a s s i ­

c a l  a p p r o a c h  r e s u l t s  i n  a d j u s t m e n t  t o  t h e  a r i s k  l e v e l  such  t h a t  th e  

r a t i o  of U (a )  t o  U(3)  does  n o t  a p p r o x i m a t e  a c o n s t a n t .

C o n c l u s i o n

S e v e r a l  a p p r o a c h e s  t o  m e a s u r i n g  and c o n t r o l l i n g  a u d i t o r s '  

a and 0 r i s k  l e v e l s  w i t h  r e s p e c t  t o  s u b s t a n t i v e  t e s t i n g  e x i s t .  The 

more t r a d i t i o n a l  a p p r o a c h e s ,  t h o s e  t h a t  do n o t  a l l o w  a r i s k  t o  v a r y ,  

f a i l  t o  a c t i v e l y  c o n t r o l  f o r  a r ’ s k .  I n  e f f e c t ,  a r i s k  i s  i g n o r e d  

in  o r d e r  t o  m a i n t a i n  t h e  p r e - s p e c i f i e d  l e v e l  o f  0 r i s k .  T h i s  r e s u l t  

seems t o  i n d i c a t e  an i n e f f i c i e n t  u s e  o f  r e s o u r c e s  i n  t h a t  e v i d e n c e  

o b t a i n e d  i n  t h e  a u d i t  ha v e  no b e a r i n g  on t h e  amount  o f  0 r i s k  t h a t  

i s  a ss u m e d .

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

a  and 0 r i s k  l e v e l s  when e v a l u a t i n g  t h e  sa m p le  r e s u l t s  o f  s u b s t a n ­

t i v e  t e s t s .  However ,  t h i s  a p p r o a c h  r e q u i r e s  p r o b a b i l i t y  a s s i g n m e n t s  

which  r e q u i r e  s u b j e c t i v e  i n p u t  t h a t  h a s  p r o v e n  t o  be a s o u r c e  of  co n ­

s i d e r a b l e  d i s a g r e e m e n t  among a u d i t o r s .  M o r e o v e r ,  t h e  d e c i s i o n  t h e o r y  

a p p r o a c h  r e q u i r e s  a b s o l u t e  m e a s u r e  o f  t h e  l o s s e s  a s s o c i a t e d  w i t h  ea c h  

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

of  t h e  two l o s s e s .  T h u s ,  u s e  o f  t h i s  a p p r o a c h  o ve rc om es  t h e  s h o r t ­

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

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

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

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

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

o f  a v a i l a b l e  a p p r o a c h e s  a r e  a v o i d e d  and  t h a t  b o t h  a  and 3 r i s k  l e v e l s  

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

d e n c e .  However,  no a p p r o a c h  i s  n e c e s s a r i l y  o p t i m a l  I n  a l l  s i t u a t i o n s .

49



CHAPTER III

RESEARCH DESIGN AND METHOD

A s e r i e s  o f  f o u r  c a s e  s i t u a t i o n s  was d e v e l o p e d  t o  c o l l e c t  d a t a  

r e g a r d i n g  a p p r o a c h e s  u se d  t o  e s t a b l i s h  a  and B r i s k  l e v e l s  in  t h e  e v a l ­

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

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

t h e  q u a n t i t a t i v e  p h a s e  o f  t h e  e v a l u a t i o n  o f  sam ple  r e s u l t s .  S p e c i f i ­

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

a  and 3 r i s k  l e v e l s  a t  t h e  e v a l u a t i o n  s t a g e  were  o f  i n t e r e s t .  T h i s  

c h a p t e r  e x p l a i n s  t h e  r e s e a r c h  d e s i g n  and method t h a t  was em plo ye d  in  

t h e  c o n d u c t  o f  t h i s  s t u d y .

S e l e c t i o n  o f  R e s e a r c h  S t r a t e g y  

E m p i r i c a l  r e s e a r c h  may c on fo rm  t o  one of s e v e r a l  r e s e a r c h  

s t r a t e g i e s .  S i x  e m p i r i c a l  r e s e a r c h  s t r a t e g i e s  s u g g e s t e d  by S t o n e  i n ­

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

t h e  f i e l d  s t u d y ,  sample  s u r v e y ,  and  t h e  c a s e  s t u d y .  The m a j o r  d e t e r ­

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

p r o b l e m  u n d e r  s t u d y  ( S t o n e ,  1 9 7 8 ) .  H e r e ,  d a t a  f o r  t e s t i n g  t h e  f o u r  

s t a t e d  h y p o t h e s e s  was r e q u i r e d .  T h e r e f o r e ,  t h e  o p p o r t u n i t y  t o  o b t a i n  

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

o f  s u b s t a n t i v e  t e s t s  was n e c e s s a r y .
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With  t h e  n a t u r e  of  t h i s  r e s e a r c h  i n  mind ,  t h e  s i x  r e s e a r c h  

s t r a t e g i e s  were  compared  by c o n s i d e r i n g  se v e n  d i m e n s i o n s  a l o n g  w hich  

r e s e a r c h  s t r a t e g i e s  d i f f e r  ( S t o n e ,  197 8) ;

1.  N a t u r a l n e s s  o f  s e t t i n g ,

2 .  G e n e r a l i z a b i l i t y ,

3 .  C o n t r o l ,

4 .  A r t i f a c t s ,

5.  S t u d y  i n d u c e d  c h a n g e s  i n  t h e  r e s e a r c h e r ,

6 . S t r e n g t h  and  r a n g e  o f  s t u d i e d  v a r i a b l e s ,  and

7. C o s t .

C o n s i d e r a t i o n  o f  t h e s e  s e v e n  d i m e n s i o n s  r e v e a l e d  t h a t  no ne  o f  t h e  s i x  

s t r a t e g i e s  had  " f a v o r a b l e "  r a t i n g s  on a l l  d i m e n s i o n s .  R a t h e r ,  t h e  

w r i t e r  made t r a d e o f f s  a c c o r d i n g  t o  t h o s e  d i m e n s i o n s  mos t  n e c e s s a r y  i n  

t h e  r e s e a r c h .

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

of  v a r i a b l e s  and t h e  p o t e n t i a l  f o r  t e s t i n g  c a u s a l  h y p o t h e s e s  was im p o r ­

t a n t .  T hese  s t r e n g t h s  were  n e e d e d  i n  o r d e r  t o  p r o v i d e  i n t e r n a l  v a l i d i ­

t y  f o r  t h i s  r e s e a r c h .  However ,  i n  o r d e r  t o  o b t a i n  t h e s e  s t r e n g t h s ,  t h e

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

i z a b i I i t y .

A n a l y s i s  o f  t h e  s i x  r e s e a r c h  s t r a t e g i e s  i n  l i g h t  o f  t h e s e  

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

1 .  The l a b o r a t o r y  e x p e r i m e n t  and s i m u l a t i o n  o f f e r  a h i g h  p o t e n t i a l  to  

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

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

b e c a u s e  m easu rem en t  i n  t h e  l a b o r a t o r y / s i m u l â t i o n  t a k e s  p l a c e  u n d e r
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h i g h l y  c o n t r o l l e d  c o n d i t i o n s .  However,  a s  a r e s u l t  o f  

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

may be l i m i t e d  s i n c e  l a b o r a t o r y / s i m u l â t i o n  s e t t i n g s  may 

l a c k  r e a l i s m .

2.  The f i e l d  e x p e r i m e n t  and  f i e l d  s t u d y  o f f e r  a h i g h  p o t e n t i a l  

f o r  g e n e r a l i z i n g  t h e  r e s u l t s  o f  t h e  e x p e r i m e n t / s t u d y .

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

o f  t h e  f a c t  t h a t  phenomena  a r e  s t u d i e d  i n  n a t u r a l  s e t t ­

i n g s .  However ,  b e c a u s e  t h e  e x p e r i m e n t / s t u d y  o c c u r s  i n  

a n a t u r a l  s e t t i n g ,  t h e s e  r e s e a r c h  s t r a t e g i e s  o f f e r  a low 

p o t e n t i a l  (non e  i n  f i e l d  s t u d i e s )  t o  m a n i p u l a t e  i n d e p e n d e n t  

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

a b l e  c h a r a c t e r i s t i c s  a r e  p r e s e n t  b e c a u s e  t h e  d e g r e e  of 

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

3 .  The sam ple  s u r v e y  o f f e r s  a h i g h  p o t e n t i a l  f o r  g e n e r a l i z i n g  

t h e  r e s u l t s  o f  t h e  s u r v e y  b e c a u s e  o f  l a r g e  sa m ple  s i z e s  

and  low s a m p l i n g  e r r o r  and  b e c a u s e  d a t a  a r e  c o l l e c t e d

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

i n  n a t u r a l  s e t t i n g s ,  sa m pl e  s u r v e y s  have  no p o t e n t i a l  

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

i n f e r e n c e  f rom sa m ple  s u r v e y  g e n e r a t e d  d a t a  a r e  d i f f i c u l t  

t o  j u s t i f y .

4 .  The c a s e  s t u d y  o f f e r s  no b a s i s  f o r  m a n i p u l a t i n g  v a r i a b l e s ,  

t e s t i n g  c a u s a l  h y p o t h e s e s ,  o r  g e n e r a l i z i n g  f rom t h e  r e s u l t s ^ ,  

o f  t h e  s t u d y .  R a t h e r ,  t h i s  s t r a t e g y  i s  b e t t e r  s u i t e d

t o  g e n e r a t i o n  o f  h y p o t h e s e s  t h a n  to  t e s t i n g  o f  h y p o t h e s e s .
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From t h e  a bove  a n a l y s i s ,  t h e  l a b o r a t o r y  e x p e r i m e n t  an d  s i m u l a ­

t i o n  a p p e a r  t o  be more a p p r o p r i a t e  s t r a t e g i e s  t h a n  t h e  f i e l d  e x p e r i ­

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

y i e l d  more f a v o r a b l e  r a t i n g s  a l o n g  t h o s e  d i m e n s i o n s  d e s i r e d  ( p o t e n t i a l  

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

s e s )  th a n  t h e  l a t t e r  s t r a t e g i e s .  Compar ing t h e  l a b o r a t o r y  e x p e r i m e n t  

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

ment  i s  c o m p l e t e l y  d e t e r m i n e d  by t h e  r e s e a r c h e r  w h e r e a s  e v e n t s  and  

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

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

p a n t s .  B ecause  o f  t i m e  and  c o s t  l i m i t a t i o n s  and  o f  l i m i t e d  a c c e s s  

t o  s u b j e c t - p a r t i c i p a n t s , t h e  l a b o r a t o r y  e x p e r i m e n t  was s e l e c t e d  r a t h e r  

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

C ho ic e  o f  R e s e a r c h  Desi

T h i s  l a b o r a t o r y  e x p e r i m e n t  was b a s e d  upon a p o s t - t e s t - o n l y  

c o n t r o l  g rou p  d e s i g n .  A d i a g r a m  o f  t h i s  d e s i g n  i s  ( C a m p b e l l  and  

S t a n l e y ,  1963)

C o n t r o l  g roup  R 0

T r e a t m e n t  g roup  R X 0

As i n d i c a t e d  a b o v e ,  s u b j e c t s  were  r a n d o m ly  a s s i g n e d  (R) i n t o  two 

g r o u p s :  ( 1 ) t h e  c o n t r o l  g r o u p  who d i d  n o t  r e c e i v e  e x p o s u r e  t o  th e

t h e o r y  o f  a t r a d e o f f  b e t w e e n  a and  g r i s k  l e v e l s  an d  ( 2 ) t h e  t r e a t ­

ment  g ro up  who d i d  r e c e i v e  e x p o s u r e  (X) t o  t h e  t h e o r y .  O b s e r v a t i o n s  

( 0 ) c o n s i s t e d  o f  s u b j e c t  r e s p o n s e s  t o  a s e r i e s  o f  a u d i t  s i t u a t i o n s ^ '  

i n  w h ic h  an e v a l u a t i o n  o f  sa m ple  r e s u l t s  o f  s u b s t a n t i v e  t e s t s  was 

n e c e s s a r y .
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The p o s t - t e s C - o i i l y  c o n t r o l  g roup  d e s i g n  was s e l e c t e d  p a r t l y  

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

t e r n a l  v a l i d i t y  (Cam pb e l l  and S t a n l e y ,  1963)

h i s t o r y :  T h i s  t h r e a t  r e f e r s  t o  e v e n t s  o t h e r

t h a n  X ( e x p o s u r e )  wh ich  may be r e s p o n ­

s i b l e  f o r  o b s e r v e d  d i f f e r e n c e s  be tw e e n  

two d i f f e r e n t  o b s e r v a t i o n s ,  0  ̂ ( b e f o r e  

e x p o s u r e  a n d ) ,  0 ^ ( a f t e r  e x p o s u r e ) .

T h i s  t h r e a t  i s  e l i m i n a t e d  i n  t h i s  

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

c o n t r o l  g rou p  d e s i g n .  T h i s  r e s e a r c h  

d e s i g n  does  n o t  u t i l i z e  a p r e t e s t ,  

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

t i o n  .

m a t u r a t i o n :  T h i s  t h r e a t  r e f e r s  t o  e f f e c t s  t h a t

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

o f  t i m e .  I n  t h i s  s t u d y ,  m a t u r a t i o n  

i s  a p o t e n t i a l  t h r e a t  ina sm uch as 

s u b j e c t s  a r e  a s k e d  t o  r e a d  and  r e s p o n d  

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

To c o n t r o l  f o r  t h i s  t h r e a t ,  t h e  o r d e r ­

i n g  o f  t h e  d e c i s i o n  c a s e s  was v a r i e d ,  

t e s t i n g :  T h i s  t h r e a t  r e f e r s  t o  d i f f e r e n c e s

b e t w e e n  0  ̂ ( o b s e r v a t i o n  b e f o r e  e x p o ­

s u r e )  and  Og ( o b s e r v a t i o n  a f t e r  e x ­

p o s u r e )  due t o  m ea su re m e n t  a t  two

d i f f e r e n t  p e r i o d s  i n  t i m e .  F o r  e x -  
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a m p l e ,  i n t e r e s t  m e a s u r e d  a t  0  ̂ may 

be g r e a t e r  t h a n  a t  0 ^ .  C hoi ce  o f  

t h e  p o s t - t e s t - o n l y  c o n t r o l  g roup  

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

no  p r e t e s t  i s  a d m i n i s t e r e d ;  t h a t  

i s ,  o n l y  one o b s e r v a t i o n  i s  made,  

i n s t r u m e n t a t i o n :  T h i s  t h r e a t  r e f e r s  t o  t h e  c h ance

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

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

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

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

b e c a u s e  each  s u b j e c t  i s  a s k e d  t o  

r a t e  h i s  i n v o l v e m e n t  i n  e v a l u a t i n g  

t h e  s am pl e  r e s u l t s  o f  s u b s t a n t i v e  

s t a t i s t i c a l  t e s t s .  To c o n t r o l  f o r  

t h i s  t h r e a t ,  t h e  r e s e a r c h  i n s t r u m e n t  

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

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

P r e t e s t i n g  o f  t h e  r e s e a r c h  i n s t r u ­

ment  r e v e a l e d  no d i f f i c u l t y  i n  making  

t h i s  a s s e s s m e n t ,  

s t a t i s t i c a l  r e g r e s s i o n ;  T h i s  t h r e a t  r e f e r s  t o  t h e  l i k e l i h o o d

t h a t  s u b j e c t s  who a r e  a s s i g n e d  t o

t r e a t m e n t s  b e c a u s e  o f  e x t r e m e  s c o r e s

on a l e s s  t h a n  p e r f e c t l y  r e l i a b l e  

p r e t e s t  have  t r u e  s c o r e s  t h a t  a r e

n e a r e r  t h e  mean s c o r e  of  a l l  m e a s u r e d  
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s u b j e c t s .  I n  t h i s  s t u d y ,  t h e r e  i s  

no p r e t e s t  f o r  th e  p u r p o s e  o f  a s s i g n ­

i n g  s u b j e c t s ;  r a t h e r ,  s u b j e c t s  a r e  

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

s e l e c t i o n :  T h i s  t h r e a t  r e f e r s  t o  t h e  c h a n c e

t h a t  d i f f e r e n c e s  n o t e d  i n  s u b j e c t  

r e s p o n s e s  may be  due t o  i n i t i a l  d i f f e r ­

e n c e s  t h a t  e x i s t e d  be tw e e n  t h e  two 

g r o u p s  and n o t  to  e f f e c t s  o f  th e  

t r e a t m e n t .  To c o n t r o l  f o r  t h i s  t h r e a t ,  

s u b j e c t s  were  ran dom ly  a s s i g n e d  t o  

t r e a t m e n t  g r o u p s .  Campbel l  and S t a n l e y  

p o i n t  o u t  t h a t  t h e  mos t  a d e q u a t e  

a l l - p u r p o s e  a s s u r a n c e  of  l a c k  o f  

i n i t i a l  b i a s e s  b e tw ee n  g r o u p s  i s  

r a n d o m i z a t i o n .

m o r t a l i t y :  T h i s  t h r e a t  r e f e r s  t o  o b s e r v e d  d i f f e r ­

e n c e s  b e tw een  0  ̂ ( o b s e r v a t i o n  b e f o r e  

e x p o s u r e )  and 0 ^ ( o b s e r v a t i o n  a f t e r  

e x p o s u r e )  due t o  i n d i v i d u a l s  d r o p p i n g  

o u t  o f  a s t u d y  b e tw e e n  p r e t e s t  and  

p o s t - t e s t  p e r i o d s .  C ho ic e  o f  t h e  

p o s t - t e s t - o n l y  c o n t r o l  g ro u p  d e s i g n  

e l i m i n a t e s  t h i s  t h r e a t  i n  t h i s  s t u d y   ̂

s i n c e  t h e r e  i s  no p r e t e s t .

i n t e r a c t i v e  e f f e c t s :  T h i s  t h r e a t  r e f e r s  t o  o b s e r v e d  d i f f e r ­

e n c e s  b e tw e e n  0 . ( o b s e r v a t i o n  b e f o r e  
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e x p o s u r e )  and 0 ^ ( o b s e r v a t i o n  a f t e r  

e x p o s u r e )  due t o  i n t e r a c t i o n  o f  two 

o r  more o f  t h e  a b o v e - m e n t i o n e d  p h e n o ­

mena .  C ho ice  o f  t h e  p o s t - t e s t - o n l y  

c o n t r o l  g ro up  d e s i g n  e l i m i n a t e s  t h i s  

t h r e a t  i n  t h i s  s t u d y  s i n c e  t h e r e  

i s  no p r e t e s t .  A l s o ,  a l l  o f  t h e  

a b o v e - m e n t i o n e d  t h r e a t s  a r e  e i t h e r  

e l i m i n a t e d  by th e  c h o i c e  o f  r e s e a r c h  

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

An e x p e r i m e n t  i s  i n t e r n a l l y  v a l i d  when one i s  a b l e  t o  c o n c l u d e  t h a t  

an  e x p e r i m e n t a l  t r e a t m e n t  h a s  i n d e e d  had an e f f e c t .  To r e a c h  such  

a c o n c l u s i o n ,  t h e  d e c i s i o n - m a k e r  mus t  employ an e x p e r i m e n t a l  d e s i g n  

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

d i s c u s s e d  above  ( C am pbe l l  and S t a n l e y ,  19 6 3 ) .

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

o n l y  two g r o u p s  o f  s u b j e c t s .  T h u s ,  t h i s  d e s i g n  r e q u i r e s  f e w e r  s u b j e c t s  

t h a n  o t h e r  e x p e r i m e n t a l  d e s i g n s ,  su ch  as  t h e  Solomon F o u r  Group D e s i g n .  

T h i s  f e a t u r e  was most  a t t r a c t i v e  i n  t h i s  s t u d y  s i n c e  t h e  number of  

q u a l i f i e d  s u b j e c t s  a v a i l a b l e  was e x t r e m e l y  l i m i t e d  ( a s  d i s c u s s e d  

l a t e r ) .  Be ca us e  o n l y  two g r o u p s  were  u s e d ,  no p r e t e s t  was  a d m i n i s t e r e d  

t o  t h e  s u b j e c t s .  A l t h o u g h  t h e  p r e t e s t  i s  a c o n c e p t  d e e p l y  imbedded  

i n  t h e  t h i n k i n g  o f  r e s e a r c h e r s ,  i t s  u se  i s  no t  e s s e n t i a l  t o  t r u e  e x p e r i ­

m e n t a l  d e s i g n s .  W i t h i n  t h e  l i m i t s  o f  c o n f i d e n c e  s t a t e d  by t e s t s  ofv- 

s i g n i f i c a n c e , r a n d o m i z a t i o n  i s  s u f f i c i e n t  a s s u r a n c e  t h a t  t h e  two g r o u p s  

a r e  " e q u a l "  (Cam pb e l l  and S t a n l e y ,  1 9 6 3 ) .
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F a c t o r s  M a n i p u l a t e d

Two f a c t o r s  t h a t  may c a u s e  s u b j e c t s  ( i n  t h i s  c a s e  a u d i t o r s )  t o  

i n t e r p r e t  sa mp le  e v i d e n c e  d i f f e r e n t l y  a r e  t h e  s e v e r i t y  o f  t h e  r i s k  of  

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

a v a i l a b l e .  Each of  t h e s e  f a c t o r s  was s t u d i e d  a t  two l e v e l s .  To p e r m i t  

s t u d y  o f  t h e s e  f a c t o r s  and  l e v e l s ,  t h e  e x p e r i m e n t a l  d e s i g n  em plo ye d  a 

2 X 2  f a c t o r i a l  p l a n .  T h a t  i s ,  o b s e r v a t i o n s  c o n s i s t e d  o f  a l l  c o m b i n a ­

t i o n s  o f  t h e  two f a c t o r s  and  l e v e l s  t h a t  c o u l d  be fo r m e d :

1.  Lower r i s k  o f  a c c e p t i n g  a m a t e r i a l l y  m i s s t a t e d  amount  and 

s m a l l e r  amount  o f  e v i d e n c e ,

2 .  Lower r i s k  o f  a c c e p t i n g  a m a t e r i a l l y  m i s s t a t e d  amount  and 

l a r g e r  amount  o f  e v i d e n c e ,

3 .  H i g h e r  r i s k  o f  a c c e p t i n g  a m a t e r i a l l y  m i s s t a t e d  amount  and 

s m a l l e r  amount  o f  e v i d e n c e ,  and

4 .  H i g h e r  r i s k  o f  a c c e p t i n g  a m a t e r i a l l y  m i s s t a t e d  amount  and 

l a r g e r  amount  o f  e v i d e n c e .

S e l e c t i o n  o f  S u b j e c t s

S u b j e c t s  i n  t h i s  l a b o r a t o r y  e x p e r i m e n t  we re  a u d i t  e x e c u t i v e s  

f rom t h r e e  of  t h e  l a r g e s t  p u b l i c  a c c o u n t i n g  f i r m s .  A u d i t o r s  whose 

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

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

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

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

q u a n t i t a t i v e  e v a l u a t i o n  s t a g e  o f  s u b s t a n t i v e  s t a t i s t i c a l  a p p l i c a t i o n s  

t h a t  employ h y p o t h e s i s  t e s t i n g  r e p r e s e n t  t h e  p o p u l a t i o n  t o  w h ic h  i n f e r ­

e n c e  i s  d e s i r e d .  A l s o ,  s e l e c t i n g  s u b j e c t s  whose  b a c k g r o u n d s  were
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l i k e l y  t o  i n c l u d e  t h e  i n v o l v e m e n t  d e s i r e d  was a means o f  i n s u r i n g  t h a t  

t h e  t a s k  t o  be p e r f o r m e d  i n  t h i s  e x p e r i m e n t  was a r e a l i s t i c  o n e ;  t h a t  

i s ,  a d e q u a t e  s u r r o g a t i o n  was more l i k e l y  t o  be a c h i e v e d  by s e l e c t i n g  

o n l y  t h o s e  a u d i t o r s  who r o u t i n e l y  in  t h e  f i e l d  made d e c i s i o n s  s i m i l a r  

t o  t h e  o n e s  r e q u i r e d  i n  t h i s  e x p e r i m e n t .

E x p e r i m e n t a l  Task

The s u b j e c t s  were  p r e s e n t e d  w i t h  a s e r i e s  o f  a u d i t  s i t u a t i o n s

in  which  an  e v a l u a t i o n  o f  s u b s t a n t i v e  s t a t i s t i c a l  s a m p le s  was n e c " ? -

s a r y -  T h e i r  t a s k  was t o  e x p r e s s  p r e f e r e n c e s  f rom among a l t e r n a t i v e

ways o f  i n t e r p r e t i n g  sa m pl e  e v i d e n c e .  S u b j e c t s  we re  in f o r m e d  i n  ea c h

c a s e  t h a t  t h e  h y p o t h e t i c a l  c l i e n t  to  be c o n s i d e r e d  was a m e d i u m - s i z e d

12
m a n u f a c t u r e r ,  t h a t  t e s t  e x t e n s i o n  was i n f e a s i b l e  w i t h  r e s p e c t  t o  t h e  

a c c o u n t  i n  q u e s t i o n ,  and t h a t  t h e  f i r m  h a s  r e n d e r e d  an u n q u a l i f i e d  

o p i n i o n  on t h e  c l i e n t ' s  f i n a n c i a l  s t a t e m e n t s  f o r  e a c h  o f  t h e  l a s t  f i v e  

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

c a t i o n s ,  i n c l u d i n g  ( 1 ) r e l i a b i l i t y  a s s i g n e d  t o  i n t e r n a l  c o n t r o l ,  ( 2 ) 

r e l i a b i l i t y  a s s i g n e d  t o  s u p p l e m e n t a l  a u d i t  p r o c e d u r e s ,  ( 3 )  t h e  amount 

o f  a m a t e r i a l  e r r o r ,  ( 4 )  t h e  r i s k  o f  r e j e c t i n g  a c o r r e c t l y  s t a t e d  

amount ,  and (5 )  t h e  e s t i m a t e d  p o p u l a t i o n  s t a n d a r d  d e v i a t i o n .  They were  

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

sample  i t e m s ,  and t h e  e s t i m a t e d  a u d i t e d  v a l u e  o f  t h e  p o p u l a t i o n .

B e f o r e  r e s p o n d i n g  t o  t h e  d e c i s i o n  c a s e s ,  s u b j e c t s  we re  a s k e d  

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

t i v e  t e s t s  a s  e x t e n s i v e ,  m o d e r a t e ,  l i m i t e d ,  o r  z e r o .  B e c a u se  s u b j e c t s  

were s e l e c t e d  on t h e  b a s i s  o f  i n v o l v e m e n t  i n  t h e  q u a n t i t a t i v e  p h a s e  of  

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

r a t i n g s .  I n t e r j u d g e  c o n s i s t e n c y  i n  s e l f - c l a s s i f i c a t i o n  was v o u c h s a f e d  

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

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

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

Degree '  o f  

I n v o l v e m e n t

Zero

1 i m i t e d

m o d e r a t e

e x t e n s i v e

I n v o l v e d  i n  
E x e c u t i o n  

At L e a s t  Once

No

Yes

Yes

I n v o l v e d  in  
P l a n n i n g  

At L e a s t  Once

No

No

Yes

I n v o l v e d  in  
A n a l y s i s  

At L e a s t  Once

No

No

No

Yes Yes Yes

F i n a l l y ,  s u b j e c t s  were  a s k e d  t o  c o n s i d e r  t h e i r  e x p r e s s e d  

i n t e r p r e t a t i o n  o f  t h e  s t a t i s t i c a l  e v i d e n c e  in  ea c h  c a s e  and t h e  s u b ­

s e q u e n t  a u d i t  a c t i o n  t o  a c c e p t  o r  r e j e c t  t h e  a c c o u n t  b a l a n c e .  S p e c i f i ­

c a l l y ,  s u b j e c t s  w e re  a s k e d  t o  i n d i c a t e  w h e t h e r  t h e y  would b a s e  t h e i r  

a c c e p t / r e j e c t  d e c i s i o n  on t h e i r  i n t e r p r e t a t i o n  o f  t h e  s t a t i s t i c a l  

e v i d e n c e  o r  w h e t h e r  t h e y  would deem t h e  s t a t i s t i c a l  e v a l u a t i o n  " i n c o n ­

c l u s i v e "  and  t h u s  make t h e i r  a c c e p t / r e j e c t  d e c i s i o n  j u d g m e n t a l l y .

Re s e a r c h  I n s t r u m e n t  C o n s t r u c t i o n  and P r e - t e s t i n g  

I n  o r d e r  t o  maximize  t h e  r e s p o n s e  r a t e  o f  s u b j e c t s  ( i n  t h i s  

c a s e ,  a u d i t o r s )  a n d ,  more i m p o r t a n t l y ,  t o  i n s u r e  c o n t e n t  v a l i d i t y  

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

was c r i t i c a l .  I n  r e c o g n i t i o n  o f  t h i s  n e e d ,  t h e  c o n t e n t  o f  t h e  d e c i s i o n  

s i t u a t i o n s  was r e f i n e d  t h r o u g h  a s e r i e s  o f  r e v i s i o n s .
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F i r s t ,  a r e v i e w  of  a u d i t i n g  t e x t b o o k s  and  f i r m  s t a t i s t i c a l  

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

p r i a t e  s e t t i n g  n eed ed  i n  t h e  c a s e s .  T h a t  r e v i e w  combin ed  w i t h  p r e c o n ­

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

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

ment .

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

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

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

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

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

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

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

in  t h e  w r i t e r ' s  d i s s e r t a t i o n  p r o p o s a l ,  was p r e s e n t e d  a t  a workshop  

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

f o r  i t s  f a c u l t y  and g r a d u a t e  s t u d e n t s .  From comments and s u g g e s t i o n s  

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

m o d i f i e d .

T h i s  r e v i s e d  i n s t r u m e n t  was t h e n  d i s t r i b u t e d  t o  a u d i t  e x e c u ­

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

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

were a s k e d  t o  c o m p l e t e  t h e  r e v i s e d  r e s e a r c h  i n s t r u m e n t  and  a d e b r i e f i n g  

q u e s t i o n n a i r e  ( s e e  a p p e n d i x  B) .  The p u r p o s e  o f  t h e  d e b r i e f i n g  q u e s t i o n ­

n a i r e  was t o  i n s u r e  t h a t  c e r t a i n  te r ras  and  c o n c e p t s  u s e d  i n  t h e  d e c i r  

S ion  s i t u a t i o n s  were  i n t e r p r e t e d  a s  t h e y  w ere  d e s i g n e d ,  t o  i d e n t i f y  

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

p r e s e n t  i n  t h e  d e c i s i o n  s i t u a t i o n s .
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The r e s e a r c h  i n s t r u m e n t ,  r e v i s e d  t o  r e f l e c t  comments and 

s u g g e s t i o n s  r e c e i v e d  from t h e  a u d i t  e x e c u t i v e s  who were  a t t e n d i n g  

t h e  n a t i o n a l  w o r k s h o p ,  was s u b j e c t e d  t o  a f i n a l  r e v i e w  by two a u d i t  

e x e c u t i v e s  o f  a l a r g e ,  n a t i o n a l  a c c o u n t i n g  f i r m  who were  i n v o l v e d  

i n  f i e l d  d e c i s i o n s  s i m i l a r  t o  t h o s e  d e c i s i o n s  r e q u i r e d  by t h e  r e s e a r c h  

i n s t r u m e n t .  Those  e x e c u t i v e s ,  i n t e r v i e w e d  by t h e  w r i t e r ,  were  a s k e d  

t o  c r i t i q u e  t h e  d e c i s i o n  s i t u a t i o n s  w i t h  p a r t i c u l a r  e m p h a s i s  on t h e  

r e a l i s m  a c h i e v e d  i n  t h e  c a s e s .  T h i s  c r i t i q u e  p r o v i d e d  s u g g e s t i o n s  

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

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

A copy  o f  t h e  r e s e a r c h  i n s t r u m e n t  a p p e a r s  i n  Appen d ix  A.

R e s e a r c h  Q u e s t i o n s  

T h r e e  s p e c i f i c  r e s e a r c h  q u e s t i o n s  were  t o  be i n v e s t i g a t e d  

i n  t h i s  s t u d y .  A d i s c u s s i o n  o f  ea c h  o f  t h o s e  q u e s t i o n s  f o l l o w s .

R e s e a r c h  Q u e s t i o n  1 

What a p p r o a c h  do a u d i t o r s  who a r e  n o t  e x p o s e d  t o  t h e  t h e o r y  

o f  a t r a d e o f f  b e t w e e n  a and  0 r i s k  l e v e l s  employ  when e s t a b l i s h i n g  

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

One h y p o t h e s i s  o f  t h i s  s t u d y  was t h a t  a u d i t o r s  who were  n o t  e x p o s e d  

t o  t h i s  t h e o r y  would employ t h e  " c l a s s i c a l "  a p p r o a c h .  T h i s  r e s u l t  

i s  e x p e c t e d  b e c a u s e  a u d i t i n g  p r a c t i t i o n e r s  and  r e s e a r c h e r s  have  s u g ­

g e s t e d  t h a t  th e  mos t  a p p r o p r i a t e  a p p r o a c h  t o  e s t a b l i s h i n g  a and  B 

r i s k  l e v e l s  i n  t h e s e  c i r c u m s t a n c e s  i s  t o  m a i n t a i n  B a t  t h e  p l a n n e d  '  

l e v e l  and a l l o w  a t o  v a r y  a s  n e e d e d  ( E l l i o t t  an d  R o g e r s ,  1 9 7 2 ) .  T h i s  

c o n d i t i o n  i n  t h e  a u d i t i n g  e n v i r o n m e n t  i s  l i k e l y  t o  r e s u l t  i n  a p s y c h o ­
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l o g i c a l  s e t  a s  d e s c r i b e d  by Kagan and  Havemann (Kagan and  Havemann, 

1 9 7 6 ) .  They d e f i n e  a p s y c h o l o g i c a l  s e t  a s  a p r e p a r a t o r y  r e a d i n e s s  t o  

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

a r e  e x p e c t e d  t o  have  a p r e p a r a t o r y  r e a d i n e s s  t o  m a i n t a i n  3 r i s k  a t  t h e  

p l a n n e d  l e v e l  and a l l o w  a t o  v a r y  a s  n e e d e d .

R e s e a r c h  Q u e s t i o n  2 

Does e x p o s u r e  t o  t h e  t h e o r y  o f  a t r a d e o f f  b e tw e e n  a and  3 r i s k  

l e v e l s  a f f e c t  th e  a p p r o a c h  t h a t  a u d i t o r s  employ when e s t a b l i s h i n g  t h o s e  

r i s k  l e v e l s  i n  t h e  e v a l u a t i o n  o f  sample  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s ­

t i c a l  t e s t s ?  I t  i s  h y p o t h e s i z e d  t h a t  e x p o s u r e  t o  t h e  t h e o r y  would 

a f f e c t  t h e  a p p r o a c h  t h a t  a u d i t o r s  em plo y .  T h i s  r e s u l t  i s  e x p e c t e d  

b e c a u s e  t h e  t h e o r y  o f  a t r a d e o f f  b e tw e e n  a  and  3 r i s k  l e v e l s  h a s  m e r i t ;  

t h a t  i s ,  t h i s  t h e o r y  o f f e r s  t h e  o p p o r t u n i t y  f o r  a u d i t o r s  t o  maximiz e  

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

t o  s e n s i t i z e  t h e  e x p e r i m e n t a l  g r oup  s u b j e c t s  t o  t h e  b e n e f i t s  o f  co n­

s i d e r i n g  a t r a d e o f f  b e tw een  a  and 3 r i s k  l e v e l s .  As Chang and B i r n b e r g  

r e p o r t ,  fo rms  o f  i n e r t i a  s u c h  as  a p s y c h o l o g i c a l  s e t  can  be overcome i f  

e v e n t s  s u r r o u n d i n g  t h e  t a s k  s e n s i t i z e  t h e  s u b j e c t s  t o  t h e  i s s u e  (Chang 

and B i r n b e r g ,  1 9 7 7 ) .

R e s e a r c h  Q u e s t i o n  3 

I s  r e j e c t i o n  o f  t h e  c l a s s i c a l  a p p r o a c h  by a u d i t o r s  who have  

been  e x p o s e d  t o  t h e  t h e o r y  o f  a t r a d e o f f  b e t w e e n  a and 3 r i s k  l e v e l s  a 

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

d e r i v e d  f rom  u s i n g  t h e  a p p r o a c h  o f f e r e d  by t h i s  t h e o r y ?  I n  t h i s  s t u d y ,  

i t  i s  h y p o t h e s i z e d  t h a t  r e j e c t i o n  o f  t h e  c l a s s i c a l  a p p r o a c h  would be
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t h e  r e s u l t  o f  b e n e f i t s  d e r i v e d  f rom u s i n g  t h e  t r a d e o f f  a p p r o a c h .  S tu dy  

o f  t h i s  q u e s t i o n  p r o v i d e s  i n s i g h t  a s  t o  why a u d i t o r s  who r e j e c t e d  t h e  

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

a  and B r i s k  l e v e l s  d i d  s o .  T h i s  i n s i g h t  may d e t e r m i n e  w h e t h e r  f u r t h e r  

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

w h e t h e r  f u r t h e r  r e s e a r c h  i n t o  sa m ple  e v a l u a t i o n  s h o u l d  be d i r e c t e d  

e l s e w h e r e .

D ata  A n a l y s i s

D a t a  a n a l y s i s  i n  t h i s  s t u d y  w i l l  be c o n d u c t e d  u s i n g  n o n p a r a -  

m c t r i c  s t a t i s t i c a l  t e s t s .  N o n p a r a m e t r i c  t e s t s  a r e  u se d  in  p r e f e r e n c e  

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

t h e  d e c i s i o n  c a s e s  a r e  n o t  t h o u g h t  t o  r e s e m b l e  t h e  no rm a l  c u r v e .  The 

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

a r e  a p p r o p r i a t e  ( D a n i e l ,  1 9 7 3 ) .  Random-based  t e c h n i q u e s  w i l l  be u se d  

f o r  d a t a  a n a l y s i s  a l t h o u g h  t h e  sa m ple  was n o t  r andom ly  s e l e c t e d .

R a t h e r ,  s u b j e c t s  were  s e l e c t e d  b a s e d  on t h e i r  i n v o l v e m e n t  i n  t h e  e v a l u ­

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

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

o f  s i g n i f i c a n c e  i s  . 0 5 .  The s p e c i f i c  s t a t i s t i c a l  method s  t o  be u s e d  to  

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

g r a p h s .

R e s e a r c h  Q u e s t i o n  1 

R e s e a r c h  q u e s t i o n  one ( d e t e r m i n i n g  w h e t h e r  a u d i t o r s  c o n s i s - ^  

t e n t l y  employ t h e  c l a s s i c a l  a p p r o a c h )  w i l l  be s t u d i e d  by o b s e r v i n g  

r e s p o n s e s  o f  c o n t r o l  g roup  s u b j e c t s  t o  t h e  d e c i s i o n  c a s e s .  The d e c i ­
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s i o n  c a s e s  r e q u i r e  t h a t  s u b j e c t s  s e l e c t  f rom a s e r i e s  o f  d e c i s i o n  i n ­

t e r v a l s  t h a t  r e f l e c t  us e  o f  e i t h e r  t h e  c l a s s i c a l  a p p r o a c h  o r  t h e  t r a d e ­

o f f  a p p r o a c h .  The d i s t r i b u t i o n  o f  r e s p o n s e s  by s u b j e c t s  who a r e  n o t  

ex p o s e d  t o  t h e  t h e o r y  i s  h y p o t h e s i z e d  t o  be s t a c k e d  on t h e  c h o i c e  r e ­

f l e c t i n g  us e  o f  t h e  c l a s s i c a l  a p p r o a c h .  B ecaus e  t h e  p a r t i c i p a n t s  i n  

t h i s  s t u d y  w ere  n o t  r an dom ly  s e l e c t e d ,  s t a t i s t i c a l  i n f e r e n c e  w i t h  r e ­

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

n o t  be made.  A c c o r d i n g l y ,  w i t h  r e s p e c t  to  r e s e a r c h  q u e s t i o n  o n e ,  t h i s  

s t u d y  w i l l  m e r e l y  r e p o r t  on a s u r v e y  b a s i s  t h e  f r e q u e n c i e s  a s  i n  T a b le  

l l l - l  t h a t  a r e  o b s e r v e d  in  t h e  s a m p le .

R e s e a r c h  Q u e s t i o n  2 

R e s e a r c h  q u e s t i o n  two ( w h e t h e r  e x p o s u r e  t o  t h e  t h e o r y  of 

a t r a d e o f f  b e t w e e n  a  and 6 a f f e c t s  t h e  a p p r o a c h  t h a t  a u d i t o r s  employ)  

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

an e x t r e m e l y  u s e f u l  n o n p a r a m e t r i c  t e c h n i q u e  f o r  a n a l y z i n g  e i t h e r  n o m in a l  

o r  o r d i n a l  d a t a  f rom two i n d e p e n d e n t  s a m p l e s — p a r t i c u l a r l y  when t h e  

two s a m p l e s  a r e  s m a l l  i n  s i z e .  The t e s t ' s  use  i s  a p p r o p r i a t e  when 

th e  d a t a  a l l  f a l l  i n t o  one o r  t h e  o t h e r  o f  two m u t u a l l y  e x c l u s i v e  

c l a s s e s  ( D a n i e l ,  1 9 7 8 ) .  F o r  e x a m p l e ,  su ch  d a t a  a r e  o b t a i n e d  when 

two t r e a t m e n t s  a r e  compared  and s u b j e c t s  a r e  c l a s s i f i e d  a s  e x h i b i t i n g  

o r  n o t  e x h i b i t i n g  some c h a r a c t e r i s t i c .  I n  t h i s  c a s e ,  t h e  two i n d e p e n ­

d e n t  sa m p l e s  a r e  t h e  " c o n t r o l  g r o u p "  ( t h o s e  n o t  e x p o s e d  t o  t h e  t r a d e o f f  

a p p r o a c h )  and t h e  " e x p e r i m e n t a l  g r o u p "  ( t h o s e  who a r e  ex pos ed  t o  t h e  

t r a d e o f f  a p p r o a c h ) .  The two m u t u a l l y  e x c l u s i v e  c l a s s e s  a r e  " t h o s e  

e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h "  and " t h o s e  n o t  e m p l o y i n g  t h e  c l a s s i c a l  

a p p r o a c h . "  The t e s t  d e t e r m i n e s  w h e t h e r  t h e  two g r o u p s  d i f f e r  i n  t h e
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TABLE III-l

FREQUENCY OF CLASSICAL APPROACH USAGE BY CONTROL GROUP SUBJECTS

C a t e g o r y  O b s e rv e d  f r e q u e n c y

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

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

a r e p r e s e n t s  t h e  number o f  c o n t r o l  g roup  s u b j e c t s  em p lo y ­
i n g  t h e  c l a s s i c a l  a p p r o a c h ,  

b r e p r e s e n t s  t h e  number o f  c o n t r o l  g rou p  s u b j e c t s  n o t  
e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h .

A d a p t e d :  D a n i e l ,  1978.
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p r o p o r t i o n  i n  w h ic h  t h e y  f a l l  i n t o  t h e  two c l a s s e s  ( D a n i e l ,  1 9 7 8 ) .

U s i n g  t h e  F i s h e r  e x a c t  t e s t ,  t h e  f r e q u e n c i e s  f rom th e  two sam­

p l e s  c a n  be d i s p l a y e d  i n  a 2 X 2 c o n t i n g e n c y  t a b l e  o f  t h e  form i n  T a b l e  

I I I - 2 .  I n  t h i s  i n s t a n c e ,  t h e  two h y p o t h e s e s  a r e :

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

p r o a c h  i s  t h e  same f o r  t h e  c o n t r o l  g r o u p  and t h e  e x p e r i ­

m e n t a l  g r o u p .

/ .  a b.

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

p r o a c h  i s  g r e a t e r  i n  t h e  c o n t r o l  g r oup  th a n  i n  t h e  ex­

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

Ü U e .  I  > | )

The a l t e r n a t i v e  h y p o t h e s i s  i s  a o n e - t a i l e d  one i n  t h i s  c a s e  b e c a u s e  t h e  

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

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

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

t h a t  t h e  t e s t  s t a t i s t i c ,  b ( f r o m  T a b l e  I X I - 2 ) , be compared  w i t h  t h e

c r i t i c a l  v a l u e  o f  b .  The d e c i s i o n  r u l e  i s  t h a t  H i s  r e i e c t e d  and  t h u s
o

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

c r i t i c a l  v a l u e  o f  b a t  t h e  g i v e n  l e v e l  o f  s i g n i f i c a n c e .  O t h e r w i s e ,  

i s  a c c e p t e d  a t  t h a t  l e v e l  o f  s i g n f i c a n c e .

R e s e a r c h  Q u e s t i o n  3 

R e s e a r c h  q u e s t i o n  t h r e e  ( d e t e r m i n i n g  why a u d i t o r s  r e j e c t  thq  

c l a s s i c a l  a p p r o a c h )  w i l l  a l s o  be s t u d i e d  by p e r f o r m i n g  t h e  F i s h e r  e x a c t  

t e s t .  L i k e  r e s e a r c h  q u e s t i o n  tw o ,  t h e  d a t a  a r e  drawn f rom two i n d e p e n -
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TABLE III-2
2 X 2  CONTINGENCY TABLE TO DISPLAY FREQUENCIES OF CONTROL GROUP AND 

EXPERIMENTAL GROUP SUBJECTS WHO EMPLOY THE CLASSICAL APPROACH 

VERSUS THOSE WHO DO NOT EMPLOY THE CLASSICAL APPROACH

Group ^ -  T o t a l

C o n t r o l  a A-a A

E x p e r i m e n t a l  b B-b B

T o t a l  a+b A+B-a-b A+B

+ means t h e  s u b j e c t  empl oys  t h e  c l a s s i c a l  a p p r o a c h ,
-  means t h e  s u b j e c t  does  n o t  employ t h e  c l a s s i c a l  a p p r o a c h ,  
a r e p r e s e n t s  the. number o f  s u b j e c t  i n  t h e  c o n t r o l  g roup  

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

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

t r o l  g r o u p ,  and 
B r e p r e s e n t s  t h e  t o t a l  number  o f  s u b j e c t s  i n  t h e  ex­

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

S o u r c e :  D a n i e l ,  1978.
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d e n t  s a m p l e s ,  and a r e  c l a s s i f i e d  a s  e x h i b i t i n g  o r  n o t  e x h i b i t i n g  some 

c h a r a c t e r i s t i c .  I n  t h i s  c a s e ,  t h e  two s a m p l e s  a r e  " e x p e r i m e n t a l  g r oup  

s u b j e c t s  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h "  and  " e x p e r i m e n t a l  g r oup  su b ­

j e c t s  n o t  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h . "  The two c l a s s e s . a r e  

" t h o s e  e x p e r i m e n t a l  g rou p  s u b j e c t s  f o r  whom s t a t i s t i c a l  e v a l u a t i o n  was 

t h e  b a s i s  f o r  a u d i t  a c t i o n "  and " t h o s e  e x p e r i m e n t a l  g ro up  s u b j e c t s  f o r  

whom n o n s t a t i s t i c a i  e v a l u a t i o n  was t h e  b a s i s  f o r  a u d i t  a c t i o n . "  The 

t e s t  d e t e r m i n e s  w h e t h e r  t h e  two s u b s e t s  o f  t h e  e x p e r i m e n t a l  g r oup  d i f ­

f e r  i n  t h e  p r o p o r t i o n  i n  wh ich  t h e y  f a l l  i n t o  t h e  two c l a s s e s  ( D a n i e l ,  

1 9 7 8 ) .

U s in g  t h e  F i s h e r  e x a c t  t e s t ,  t h e  f r e q u e n c i e s  f rom t h e  two sa m ­

p l e s  c a n  be d i s p l a y e d  i n  a 2 X 2  c o n t i n g e n c y  t a b l e  of  t h e  form i n  T a b l e

I I I - 3 .  I n  t h i s  s t u d y ,  t h e  two h y p o t h e s e s  a r e ;

The p r o p o r t i o n  o f  a u d i t o r s  f o r  whom s t a t i s t i c a l  e v a l u a ­

t i o n  i s  t h e  b a s i s  f o r  a u d i t  a c t i o n  i s  t h e  same f o r  t h e  

two s u b s e t s  o f  t h e  e x p e r i m e n t a l  g r o u p .

(i.^ j  = )̂

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

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

i s  g r e a t e r  f o r  t h a t  s u b s e t  o f  t h e  e x p e r i m e n t a l  g r oup  

wh ich  does  n o t  employ t h e  c l a s s i c a l  a p p r o a c h  t h a n  f o r  

t h a t  s u b s e t  whi ch  does employ  t h e  c l a s s i c a l  a p p r o a c h .

( i . ^  > t )

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

p r o a c h  r e s u l t s  f rom a g r e a t e r  d e g r e e  o f  s a t i s f a c t i o n  i n  t h e  s t a t i s t i c a l
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TABLE III-3
2 X 2  CONTINGENCY TABLE TO DISPLAY FREQUENCIES OF EXPERIMENTAL 

GROUP SUBJECTS WHO EMPLOY THE CLASSICAL APPROACH VERSUS 

THOSE WHO DO NOT EMPLOY THE CLASSICAL APPROACH

Group + -  T o t a l

e x p e r i m e n t a l  g r o u p  s u b j e c t s  
em p lo y in g  t h e  c l a s s i c a l  a p p r o a c h  j J - j  J

e x p e r i m e n t a l  g r o u p  s u b j e c t s  
n o t  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h  k K-k K

T o t a l  j  +k J+K—j —k J+K

+ means t h a t  s t a t i s t i c a l  e v a l u a t i o n  was t h e  b a s i s  f o r  
a u d i t  a c t i o n ,

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

j  r e p r e s e n t s  t h e  number  o f  e x p e r i m e n t a l  g r o u p  s u b j e c t s
who employ t h e  c l a s s i c a l  a p p r o a c h  and f o r  whom s t a ­
t i s t i c a l  e v a l u a t i o n  i s  t h e  b a s i s  f o r  a u d i t  a c t i o n ,  

k r e p r e s e n t s  t h e  number  of  e x p e r i m e n t a l  g rou p  s u b j e c t s
who do n o t  em plo y  t h e  c l a s s i c a l  a p p r o a c h  and  f o r  whom
s t a t i s t i c a l  e v a l u a t i o n  i s  t h e  b a s i s  f o r  a u d i t  a c t i o n ,  

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

K r e p r e s e n t s  t h e  number  o f  e x p e r i m e n t a l  g ro up  s u b j e c t s  
n o t  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h .

S o u r c e :  D a n i e l ,  1978 .
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e v a l u a t i o n  when t h e  t r a d e o f f  a p p r o a c h  i s  e m p l o y e d ,  a o n e - t a i l e d  a l t e r ­

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

t h a t  t h e  t e s t  s t a t i s t i c ,  k ( f r o m  T a b l e  I I I - 3 ) ,  be compared  w i t h  t h e

c r i t i c a l  v a l u e  o f  k .  The d e c i s i o n  r u l e  i s  t h a t  H i s  r e j e c t e d  and t h u s
o

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

c r i t i c a l  v a l u e  o f  k a t  t h e  g i v e n  l e v e l  o f  s i g n i f i c a n c e .  O t h e r w i s e ,  

i s  a c c e p t e d  a t  t h a t  l e v e l  o f  s i g n i f i c a n c e  ( D a n i e l ,  1 9 7 8 ) .
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CHAPTER IV

DATA ANALYSIS

D a t a  a n a l y z e d  i n  t h i s  s t u d y  a r e  t a k e n  from r e s p o n s e s  t o  t h e  

s e r i e s  o f  d e c i s i o n  c a s e s .  The t w e n t y - f o u r  s u b j e c t s  a r e  a l l  a u d i t o r s  

o f  one of  t h r e e  l a r g e  i n t e r n a t i o n a l  p u b l i c  a c c o u n t i n g  f i r m s — 10 f rom 

one f i r m ,  2 from a s e c o n d  f i r m ,  and 12 f rom a t h i r d  f i r m .  A l l  o f  

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

of  s u b s t a n t i v e  s t a t i s t i c a l  s a m p l i n g  t e s t s .  The s u b j e c t s  we re  n o t  

randomly  s e l e c t e d  bu t  r a t h e r  were  j u d g m e n t a l l y  s e l e c t e d  b e c a u s e  t h e y  

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

ing  s u b j e c t s  i s  deemed n e c e s s a r y  t o  i n s u r e  t h a t  t h e  t a s k  t o  be p e r f o r m e d  

in  t h e  s t u d y  i s  a r e a l i s t i c  o n e .  However,  s u b j e c t s  we re  r a nd om ly  

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

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

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

The c a s e s  d i f f e r  o n l y  w i t h  r e s p e c t  t o  two l e v e l s  (o ne  h i g h ,  one low) 

of  two f a c t o r s .  The two f a c t o r s ,  "amount  ( n )  o f  e v i d e n c e "  and " r e l i a ­

b i l i t y  a s s i g n e d  t o  i n t e r n a l  c o n t r o l  ( I C ) , "  a r e  p r e s e n t e d  i n  v a r y i n g  

c o m b i n a t i o n s  i n  t h e  d e c i s i o n  c a s e s  so t h a t  t h e i r  e f f e c t  on s u b j e c t  

r e s p o n s e s  c a n  be d e t e r m i n e d .  The f a c t o r  c o m b i n a t i o n s  p r e s e n t  i n  t h e  

s t u d y  a r e  i d e n t i f i e d  i n  T a b l e  I V - 1 .  The r e m a i n d e r  o f  C h a p t e r  IV sum-
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TABLE IV-1
FACTOR COMBINATIONS APPEARING IN DECISION CASES

__________________ F a c t o r  C o m b i n a t i o n s _____________________

R e l i a b i l i t y  A s s i g n e d  to  
Case ^ o u n t  of  E v i d e n c e  I n t e r n a l  C o n t r o l

A 
B- 
C 
D

n := 196 IC = .70
n = 100 IC = .70
n = 196 IC = none
n = 100 IC = none
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m a r i z e s  t h e  d a t a  c o l l e c t e d  f o r  e a c h  c a s e  and  a n a l y z e s  t h e  r e s u l t s  o f  

i n v e s t i g a t i o n  o f  t h e  t h r e e  r e s e a r c h  q u e s t i o n s .

For  e a c h  c a s e  p r e s e n t e d  i n  t h e  r e s e a r c h  i n s t r u m e n t ,  the  s u b ­

j e c t ' s  r e s p o n s e  ca n  be c l a s s i f i e d  a c c o r d i n g  t o  w h e t h e r  he r e c e i v e d  

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

f l e c t s  r e l i a n c e  o r  abandonme nt  o f  t h e  s t a t i s t i c a l  e v a l u a t i o n  and 

w h e t h e r  h i s  r e s p o n s e  r e f l e c t s  use  o f  t h e  c l a s s i c a l  o r  t r a d e o f f  a p ­

p r o a c h .  T a b l e  IV-2  p r e s e n t s  an  o v e r a l l  b r eakdow n w i t h  r e s p e c t  to  t h i s  

c l a s s i f i c a t i o n .  I n v e s t i g a t i o n  of  t h e  t h r e e  r e s e a r c h  q u e s t i o n s  i n  t h i s  

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

R e s e a r c h  Q u e s t i o n  1 

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

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

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

r e s e a r c h  q u e s t i o n  o n e .  Data  s u m m a r i z i n g  r e s p o n s e s  by c o n t r o l  g roup  

s u b j e c t s  ( t h o s e  n o t  e x p o s e d  t o  t h e  t r a d e o f f  a p p r o a c h )  a r e  p r e s e n t e d  i n  

T a b l e  I V - 3 .  As t h e  T a b l e  show s,  80 p e r c e n t  o f  t h o s e  a u d i t o r s  p a r t i ­

c i p a t i n g  in  t h e  s t u d y  employed  t h e  c l a s s i c a l  a p p r o a c h .

R e s e a r c h  Q u e s t i o n  2

R e s e a r c h  q u e s t i o n  two c o n s i d e r s  w h e t h e r  e x p o s u r e  t o  t h e  t h e o r y

o f  a t r a d e o f f  b e tw e e n  a and 8 r i s k  l e v e l s  a f f e c t s  t h e  a p p r o a c h  t h a t

a u d i t o r s  e m p lo y .  Data  su m m a r iz in g  u s a g e  o f  t h e  c l a s s i c a l  a p -  

13
p r o a c h  ( - )  o r  u s a g e  of  an a p p r o a c h  d i f f e r e n t  f rom t h e  c l a s s i c a l  ap-^.

p r o a c h  (+)  by c o n t r o l  g r oup  s u b j e c t s  ( t h o s e  n o t  e x p o s e d  t o  t h e  t r a d e o f f  

a p p r o a c h )  and  e x p e r i m e n t a l  g ro up  s u b j e c t s  ( t h o s e  e x pose d  t o  t h e  t r a d e ­

o f f  a p p r o a c h )  a r e  p r e s e n t e d  in  T a b l e  I V - 4 .
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TABLE lV-2
:;eneral uata breakdown witi: respect to treatment group, statistical sampling approach used,

AND reliance ON THE STATISTICAL EVALUATION

Subject Classi11cat ions

Expérimental Group Subjects 
Relying on Statistical Evaluation
Experimental Croup Subjects 
Abandoning Statistical Procedure
Control Group Subjects
Relying on Statistical Evaluation
Control Group Subjects 
Abandoning Statistical Procedure

Case A 
(n = 196, IC = .70)

Classical
Approach
Response

Tradeoff
Approach
Response

Case B 
(n = 100, IC = .70)

Classical
Approach
Response

Tradeoff
Approach
Response

Case C 
(n = 196, IC = .00)

Classical Tradeoff
Approach Approach
Response Response

Case D 
(n = 100, 1C = .00)

Classical
Approach
Response

Tradeoff
Approach
Response



TABLE IV-3
;

USE OF THE CLASSICAL APPROACH BY CONTROL GROUP SUBJECTS

O b s e r v e d  F r e q u e n c y

C a s e  A C a s e  B C a s e  C C a s e  D
G r o u p  ( n  = 1 9 6 ,  IC = . 7 0 )  ( n  = 1 0 0 ,  IC = . 7 0 )  ( n  = 1 9 6 ,  IC = . 0 0 )  ( n  = 1 0 0 ,  IC = . 0 0 )

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

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



TABLE IV-4
OBSERVED FREQUENCIES OF CLASSICAL APPROACH AND

NON--CLASSICAL APPROACH USE

C a s e  A C a s e  B C a s e  C C a s e  D
( n = 1 9 6 ,  IC = . 70) ( n - 1 0 0 ,  IC = . 7 0 ) ( n = 1 9 6 ,  IC = . 0 0 ) ( n = 1 0 0 ,  IC = . 0 0 )

G ro u p + T o t a l + T o t a l -1- T o t a  1 -t- T o t a l

E x p e r i m e n t a l 4 10 14 3 11 14 5 9 14 5 9 14

C o n t r o l 2 8 10 2 8 10 2 8 10 2 8 10

T o t a l 6

A

18

= 14

24 5

A

19

= 14

24 7

A

17

= 14

24 7

A

17

= 14

24

B = 10 B = 10 B = 10 B = 10
r-r--

a = 4 a = 3 a = 5 a = 5

b = 2 b = 2 b = 2 b = 2

+ m e a n s  t h a t  t h e  s u b j e c t  e m p l o y s  a n  a p p r o a c h  d i f f e r e n t  f r o m  t h e  c l a s s i c a l  a p p r o a c h  
-  m e a n s  t h a t  t h e  s u b j e c t  e m p l o y s  t h e  c l a s s i c a l  a p p r o a c h
A r e p r e s e n t s  t h e  nu m b e r  o f  s u b j e c t s  i n  t h e  e x p e r i m e n t a l  g r o u p
B r e p r e s e n t s  t h e  n u m b e r  o f  s u b j e c t s  i n  t h e  c o n t r o l  g r o u p
a  r e p r e s e n t s  t h e  num ber  o f  s u b j e c t s  i n  t h e  e x p e r i m e n t a l  g r o u p  e m p l o y i n g  a n  a p p r o a c h

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

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



To t e s t  the  n u l l  h y p o t h e s i s  t h a t  t h e  p r o p o r t i o n  o f  a u d i t o r s  

e m p lo y in g  t h e  c l a s s i c a l  a p p r o a c h  i s  t h e  same f o r  t h e  c o n t r o l  g r o u p  and 

t h e  e x p e r i m e n t a l  g r o u p ,  t h e  F i s h e r  e x a c t  t e s t ^ ^  r e q u i r e s  t h a t  t h e  t e s t  

s t a t i s t i c ,  b ,  th e  o b s e r v e d  f r e q u e n c y  i n  t h e  c o n t r o l  g r o u p ^ ^  t h a t  em­

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

a t  t h e  g i v e n  l e v e l  o f  s i g n f i c a n c e .  T a b l e  IV-5 su mma r i ze s  t h e  c r i t i c a l  

b v a l u e s  a t  th e  .05  l e v e l  o f  s i g n i f i c a n c e ,  computed t e s t  s t a t i s t i c s ,  

and d e c i s i o n s  t o  a c c e p t  o r  r e j e c t  f o r  ea ch  c a s e .  As T a b l e  IV-5  i n ­

d i c a t e s ,  no s i g n i f i c a n t  d i f f e r e n c e s  a r e  found  t o  e x i s t  b e t w e e n  t h e  two 

g r o u p s  in  any o f  th e  c a s e s .  T h u s ,  t h e  n u l l  h y p o t h e s i s  f o r  e a c h  c a s e  

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

same f o r  t h e  c o n t r o l  g ro u p  and t h e  e x p e r i m e n t a l  g rou p  c a n n o t  be  r e ­

j e c t e d .  Because  t h e  n u l l  h y p o t h e s i s  c a n n o t  be r e j e c t e d  f o r  any  of  t h e  

c a s e s ,  t h e  f a c t o r s  "amount  o f  e v i d e n c e "  and " r e l i a b i l i t y  a s s i g n e d  t o  

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

s e l e c t i o n  o f  an a p p r o a c h  t o  e s t a b l i s h  a and B r i s k  l e v e l s  d u r i n g  sample  

e v a l u a t i o n  o f  s u b s t a n t i v e  s t a t i s t i c a l  t e s t s .  A l t h o u g h  no s i g n i f i c a n t  

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

i s ,  th e  p r o p o r t i o n s  ( 4 / 1 4 ,  3 / 1 4 ,  5 / 1 4 ,  and 5 / 1 4  i n  Ca se s  A, B, C, and 

D, r e s p e c t i v e l y )  o f  s u b j e c t - a u d i t o r s  i n  t h e  e x p e r i m e n t a l  g rou p  n o t  em­

p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h  i s  g r e a t e r  t h a n  t h e  p r o p o r t i o n s  ( 2 / 1 0 , 

2 / 1 0 ,  2 / 1 0 ,  and 2 / 1 0  i n  Ca se s  A, B, C, and D, r e s p e c t i v e l y )  o f  s u b j e c t -  

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

The n u l l  h y p o t h e s i s  i n  c a s e s  A, B, C and D c o u l d  be r e j e c t e d  a t  t h e  

. 3 3 5 ,  . 3 8 5 ,  .26 0  and . 260  l e v e l s  o f  s i g n i f i c a n c e ,  r e s p e c t i v e l y .
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TABLE IV-5
CRITICAL VALUES, TEST STATISTICS, AND ACCEPT/REJECT DECISIONS FOR DETERMINING 

WHETHER EXPOSURE TO THE THEORY OF A TRADEOFF BETWEEN a  AND 3 

RISK LEVELS AFFECTS THE APPROACH THAT AUDITORS EMPLOY .

IN THE EVALUATION OF SUBSTANTIVE STATISTICAL 

SAMPLING TESTS

Case C r i t i c a l  V a lu e ^ ^  T e s t  S t a t i s t i c  A c c e p t / r e j e c t  H^

A 2 A c c e p t  H^

B 2 A c c e p t  H^

C O  2 A c c e p t  H
o

D O  2 A c c e p t  H^ o
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R e s e a r c h  Q u e s t i o n  3 

D e t e r m i n i n g  why a u d i t o r s  who have  b e e n  e x p o s e d  t o  t h e  t r a d e o f f  

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

q u e s t i o n  t h r e e .  Da ta  s u m m a r i z i n g  r e s p o n s e s  by e x p e r i m e n t a l  g r o u p  s u b ­

j e c t s  ( t h o s e  e x p o s e d  t o  t h e  t r a d e o f f  a p p r o a c h )  a r e  p r e s e n t e d  i n  T a b l e

lV -6 . One c h a r a c t e r i s t i c  o f  t h e  d a t a  i n  T a b l e  IV-6 i s  t h a t  J ,  t h e  num­

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

v a r i e s  among t h e  f o u r  c a s e s .  T h i s  r e s u l t  i s  a p p a r e n t l y  due t o  t h e  d e ­

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

c l a s s i c a l  form of  e v a l u a t i o n ,  o r  v i c e  v e r s a ,  as  d i f f e r e n t  l e v e l s  o f  

i n t e r n a l  c o n t r o l  r e l i a n c e  a n d / o r  e v i d e n c e  were  o b s e r v e d .

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

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

same f o r  t h e  two s u b s e t s ,  " u s e r s  o f  t h e  c l a s s i c a l  a p p r o a c h  ( t h o s e  s u b ­

j e c t s  who s e l e c t e d  a d e c i s i o n  i n t e r v a l  i n  which  8 was d i f f e r e n t  f rom 

t h e  p l a n n e d  l e v e l ) "  and " n o n u s e r s  o f  t h e  c l a s s i c a l  a p p r o a c h  ( t h o s e  s u b ­

j e c t s  who s e l e c t e d  t h e  d e c i s i o n  i n t e r v a l  i n  which 3 was m a i n t a i n e d  a t

th e  p l a n n e d  l e v e l ) , "  o f  t h e  e x p e r i m e n t a l  g r o u p ,  t h e  F i s h e r  e x a c t  

17
t e s t  r e q u i r e s  t h a t  t h e  t e s t  s t a t i s t i c  k be compared  w i t h  t h e  c r i t i c a l  

v a l u e  o f  k a t  t h e  g i v e n  l e v e l  o f  s i g n i f i c a n c e .  The t e s t  s t a t i s t i c  in  

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

th e  e x p e r i m e n t a l  g ro u p  n o t  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h  f o r  whom 

s t a t i s t i c a l  e v a l u a t i o n  i s  t h e  b a s i s  f o r  a u d i t  a c t i o n .  T a b l e  l V -7  sum­

m a r i z e s  t h e  c r i t i c a l  k v a l u e s  a t  t h e  .05  l e v e l  o f  s i g n i f i c a n c e ,  t h e  

t e s t  s t a t i s t i c s ,  and t h e  d e c i s i o n s  t o  a c c e p t  o r  r e j e c t  f o r  e a c h  of  

th e  f o u r  c a s e s .
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TABLE I V -6

OBSERVED FREQUENCIES OF BASES FOR AUDIT ACTION 

FOR EXPERIMENTAL GROUP SUBJECTS

C a s e  A 
( n  = 1 9 6 , IC = . 7 0 )  ( n

G r o u p

E x p e r i m e n t a l  g r o u p  s u b j e c t s  
e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h

E x p e r i m e n t a l  g r o u p  s u b j e c t s  
n o t  e m p l o y i n g  t h e  c l a s s i c a l  
a p p r o a c h

T o t a l

O b s e r v e d  f r e q u e n c i e s

C a s e  B C a s e  C
1 0 0 ,  IC = . 7 0 )  ( n  = 1 9 6 ,  IC = . 0 0 )  ( n

T o t a l

10

14

T o t a l T o t a l

Ca se  D 
1 0 0 ,  IC = . 0 0 )

7 4

0 3

11

14

6 3

0  5

14

6 3

0 5

6 8

T o t a l

14

10

K = 4

j  = 8

k = 1

J  = 11 

K = 3 

j  = ■

k  =  0

J  = 9 

K = 5 

j  = 8

k = 0

J  = 9 

K = 5 

j  = 6 

k = 0

+ m eans  t h a t  n o n - s t a t i s t i c a l  e v a l u a t i o n  was  t h e  b a s i s  f o r  a u d i t  a c t i o n
-  m eans  t h a t  s t a t i s t i c a l  e v a l u a t i o n  was t h e  b a s i s  f o r  a u d i t  a c t i o n
J  r e p r e s e n t s  t h e  n u m b e r  o f  s u b j e c t s  i n  t h e  e x p e r i m e n t a l  g r o u p  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h
K r e p r e s e n t s  t h e  n u m b e r  o f  s u b j e c t s  i n  t h e  e x p e r i m e n t a l  g r o u p  n o t  e m p l o y i n g  t h e  c l a s s i c a l

a p p r o a c h
j  r e p r e s e n t s  t h e  n u m b e r  o f  s u b j e c t s  i n  t h e  e x p e r i m e n t a l  g r o u p  e m p l o y i n g  the. c l a s s i c a l  a p p r o a c h

an d  f o r  whom n o n - s t a t i s t i c a l  e v a l u a t i o n  was  t h e  b a s i s  f o r  a u d i t  a c t i o n
k r e p r e s e n t s  t h e  n u m b e r  o f  s u b j e c t s  i n  t h e  e x p e r i m e n t a l  g r o u p  n o t  e m p l o y i n g  t h e  c l a s s i c a l  a p p r o a c h

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



TABLE IV-7
CRITICAL VALUES, TEST STATISTICS, AND ACCEPT/REJECT DECISIONS

REGARDING H FOR DECISION CASES TO DETERMINE WHETHER o

SATISFACTION WITH THE STATISTICAL EVALUATION 

IS AFFECTED WHEN AUDITORS USE THE 

TRADEOFF APPROACH RATHER THAN 

THE CLASSICAL APPROACH

Case

A

B

C

D

C r i t i c a l  V a lu e
18

0

0

T e s t  S t a t i s t i c  

1 

0 

0 

0

A c c e p t / r e j e c t  

A c c e p t  Hg 

A c c e p t  H
o

R e j e c t  H

R e j e c t  H
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As T a b l e  IV-7 i n d i c a t e s ,  s i g n i f i c a n t  d i f f e r e n c e s  a r e  f ou nd  to  

e x i s t  b e t w e e n  t h e  two s u b s e t s  o f  t h e  e x p e r i m e n t a l  g r o u p  i n  C ase s  C (n

-  196 and IC = . 0 0 )  and D (n  = 100 and IC = . 0 0 ) .  T h u s ,  t h e  n u l l  hy ­

p o t h e s i s  f o r  C ases  C and D t h a t  t h e  p r o p o r t i o n  o f  a u d i t o r s  f o r  whom 

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

t h o s e  two s u b s e t s  c a n  be  r e j e c t e d ,  b u t  t h e  n u l l  h y p o t h e s i s  c a n n o t  be 

r e j e c t e d  f o r  C a s e s  A (n = 196 and IC -  . 7 0 )  and  B (n  -• 100 and IC =

. 7 0 ) .  C a s e s  C and D d i f f e r  f rom b o t h  C ase s  A and  B i n  t h a t  t h e  r e l i ­

a b i l i t y  a s s i g n e d  t o  i n t e r n a l  c o n t r o l  ( I C )  i s  low f o r  t h e  f o r m e r  c a s e s  

and h i g h  f o r  t h e  l a t t e r  c a s e s .  Th u s ,  a low r e l i a b i l i t y  a s s i g n e d  t o  

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

f a c t i o n  w i t h  t h e  t r a d e o f f  a p p r o a c h .  On t h e  o t h e r  h a n d ,  t h e  amount  of  

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

w i t h  t h e  t r a d e o f f  a p p r o a c h  s i n c e  b o t h  C ase s  C and  D ha d  d i f f e r e n t

l e v e l s  o t  t h i s  f a c t o r ;  y e t ,  t h e  n u l l  h y p o t h e s i s  was r e j e c t e d  i n  each  

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

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

t h e  amount o f  a v a i l a b l e  e v i d e n c e .  Th us ,  a u d i t o r s  a p p e a r  t o  be s a t i s ­

f i e d  w i t h  c l a s s i c a l  s t a t i s i c a l  r e s u l t s  o n l y  when t h e  c l i e n t ' s  s y s t e m  of  

i n t e r n a l  c o n t r o l  i s  r e l i a b l e .  The n u l l  h y p o t h e s i s  i n  b o t h  C ase s  C and 

D c o u l d  be  r e j e c t e d  o n l y  a t  a s i g n i f i c a n c e  l e v e l  l o w e r  t h a n  . 0 2 8 .  The 

n u l l  h y p o t h e s i s  i n  Case  A c o u l d  be r e j e c t e d  a t  any  s i g n i f i c a n c e  l e v e l  

h i g h e r  t h a n  .09  b u t  t h e  n u l l  h y p o t h e s i s  i n  Case B c o u l d  n o t  be  r e j e c t e d  

a t  any l e v e l  o f  s i g n i f i c a n c e .

I n  summary,  t h ^  f i n d i n g s  o f  t h i s  s t u d y  a r e :

1.  P a r t i c i p a t i n g  a u d i t o r s  who a r e  i n v o l v e d  i n  t h e  q u a n t i t a ­

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

t o  m a i n t a i n  B r i s k  a t  t h e  p l a n n e d  l e v e l  and a l l o w  a r i s k  

t o  v a r y  a s  n e e d e d  inasmuch  as  t h o s e  a u d i t o r s  were  found  

t o  c o n s i s t e n t l y  employ  t h e  c l a s s i c a l  a p p r o a c h ,

2 .  P a r t i c i p a t i n g  a u d i t o r s  e x h i b i t  a t e n d e n c y  to w a r d  i n e r t i a  

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

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

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

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

t h e  c l a s s i c a l  a p p r o a c h ,

3 .  P a r t i c i p a t i n g  a u d i t o r s  who a r e  i n v o l v e d  i n  t h e  q u a n t i ­

t a t i v e  p h a s e  o f  e v a l u a t i o n  o f  sa mp le  r e s u l t s  o f  s u b s t a n ­

t i v e  s t a t i s t i c a l  t e s t s  and who r e j e c t  t h e  c l a s s i c a l  a p ­

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

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

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

Based on t h e s e  f i n d i n g s .  C h a p t e r  V p r e s e n t s  t h e  c o n c l u s i o n s  and  recom­

m e n d a t i o n s  o f  t h i s  s t u d y .
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS

T h i s  s t u d y  r e p r e s e n t s  t h e  f i r s t  e f f o r t  t o  e x p l o r e  t h e  t h e o r y  

o f  a t r a d e o f f  b e tw e e n  a and 3 r i s k  l e v e l s  i n  a u d i t i n g .  T h i s  r e s e a r c h  

d i f f e r s  f rom p r e v i o u s  a u d i t i n g  r e s e a r c h  on t h r e e  i m p o r t a n t  p o i n t s :

( 1 )  The a p p r o a c h  t o  e s t a b l i s h i n g  a and 6 r i s k  l e v e l s  has  

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

( 2 )  The t h e o r y  o f  a t r a d e o f f  t h a t  e x i s t s  b e t w e e n  a and  3 

r i s k  l e v e l s  has  n o t  b e e n  e x p l o r e d  i n  a n  a u d i t i n g  c o n t e x t ,  

and

( 3 )  The e x i s t e n c e  o f  a p s y c h o l o g i c a l  s e t  an d  t h e  p r e s e n c e

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

19
c o n t e x t .

I n  t h e  p a s t ,  u s e  o f  t h e  t r a d e o f f  t h e o r y  h a s  b een  o v e r l o o k e d  

o r  d i s m i s s e d  a s  b e i n g  i m p r a c t i c a l  t o  a p p l y .  As a means o f  t e s t i n g  

t h i s  t h e o r y ' s  r e l e v a n c e  i n  t h e  e v a l u a t i o n  o f  samp le  r e s u l t s  o f  s u b s t a n ­

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

a r e a s  :

( 1 )  W he th e r  a u d i t o r s  who a r e  i n v o l v e d  i n  t h e  e v a l u a t i o n  o f  

sa m pl e  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s t i c a l  t e s t s  c o n s i s ­

t e n t l y  employ t h e  c l a s s i c a l  a p p r o a c h  when e v a l u a t i n g  

t h o s e  s a m p le  r e s u l t s ,
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( 2 )  Whe th e r  e x p o s u r e  t o  t h e  t h e o r y  o f  a t r a d e o f f  b e tw e e n

a  and 6 r i s k  l e v e l s  a f f e c t s  t h e  a p p r o a c h  t h a t  t h o s e  a u d i ­

t o r s  employ  when e v a l u a t i n g  t h e  sa mp le  r e s u l t s  o f  s u b s t a n ­

t i v e  s t a t i s t i c a l  t e s t s ,  and

( 3 )  W he th e r  f u t u r e  r e s e a r c h  i n t o  t h e  t h e o r y  o f  a t r a d e o f f  

b e tw e e n  a and 6 r i s k  l e v e l s  i s  w a r r a n t e d  i n  a u d i t i n g  

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

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

Wi th  r e s p e c t  t o  t h e s e  t h r e e  a r e a s ,  t h e  f i n d i n g s  o f  t h i s  s t u d y  a r e  

t h a t  :

( 1 )  E i g h t y  p e r c e n t  o f  t h o s e  a u d i t o r s  p a r t i c i p a t i n g  i n  t h i s  

s t u d y  who were  n o t  e x p o s e d  t o  t h e  t r a d e o f f  a p p r o a c h  em­

p l o y e d  t h e  c l a s s i c a l  a p p r o a c h  when e v a l u a t i n g  t h e  s am pl e  

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

(2 )  E x p o s u r e  t o  t h e  t h e o r y  o f  a t r a d e o f f  b e tw e e n  a  and 6 

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

t h a t  s u b j e c t - a u d i t o r s  employed  when e v a l u a t i n g  t h e  sample  

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

( 3 )  Even t h o u g h  e x p o s u r e  t o  t h e  t h e o r y  of  a t r a d e o f f  b e t w e e n  

a and 0 r i s k  l e v e l s  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  t h e  

a p p r o a c h  t h a t  s u b j e c t - a u d i t o r s  employed  when e v a l u a t i n g  

t h e  sa mp le  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s t i c a l  t e s t s ,  

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

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

upon  t h e  s t a t i s t i c a l  e v a l u a t i o n  i n  s i t u a t i o n s  w h e r e  i n ­

t e r n a l  c o n t r o l  was j u d g e d  t o  be  p o o r  t h a n  d i d  t h e i r  c o u n ­

t e r p a r t s  who r e l i e d  upon t h e  c l a s s i c a l  a p p r o a c h .
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The d e g r e e  t o  w hic h  t h e  f i n d i n g s  o f  t h i s  s t u d y  a r e  g e n e r a l i z -  

a b l e  t o  a c t u a l  a u d i t i n g  s i t u a t i o n s  i s  l i m i t e d  by s e v e r a l  c o n d i t i o n s .  

These  c o n d i t i o n s  i n c l u d e :

( 1 )  The e x p e r i m e n t a l  s e t t i n g  i n  which  t h e  a u d i t  d e c i s i o n s  

were  made and  r e c o r d e d ,

( 2 )  The s m a l l  number  o f  s u b j e c t - a u d i t o r s  who were  a v a i l a b l e  

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

( 3 )  The c o n s i d e r a t i o n  o f  o n l y  two a p p r o a c h e s ,  b o t h  of  w h ic h  

were  s t u d i e d  o n l y  w i t h i n  t h e  h y p o t h e s i s  t e s t i n g  mode,

f o r  e v a l u a t i n g  t h e  sa m p le  r e s u l t s  o f  s u b s t a n t i v e  s t a t i s t i ­

c a l  s a m p l i n g  t e s t s ,

(4 )  The c o n s i d e r a t i o n  o f  o n l y  two f a c t o r s  t h a t  c o u l d  a f f e c t  

the  a p p r o a c h  t h a t  an a u d i t o r  m ig h t  employ .

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

te g y  f o r  t h i s  s t u d y  was made,  as  C h a p t e r  I I I  e x p l a i n s ,  p r i m a r i l y  t o  

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

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

v a r i a b l e s ,  t h e  d e g r e e  t o  w hich  t h e  e x p e r i m e n t a l  s e t t i n g  m i r r o r s  t h e  

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

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

e v i d e n c e "  b e f o r e  making  h i s  a u d i t  d e c i s i o n .  A l s o ,  t h e  s t u d y  gave  

l i t t l i :  i f  any i n f o r m a t i o n  w hich  would  be o f  a s s i s t a n c e  t o  t h e  a u d i t o r  

w i s h i n g  t o  e s t a b l i s h  q u a l i t a t i v e  d i m e n s i o n s  f o r  e v a l u a t i n g  sa mp le  

r e s u l t s .  I n  a r e a l  a u d i t  s i t u a t i o n ,  t h a t  c o n s t r a i n t  o r d i n a r i l y  do es  

n o t  e x i s t .  Thus ,  a s  t h i s  p o i n t  i l l u s t r a t e s ,  g e n e r a l i z a b i l i t y  i s  l i m i t e d  

b e c a u s e  c r e a t i o n  o f  a n a t u r a l  s e t t i n g  was n o t  c o m p l e t e l y  a c h i e v e d .
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B ecaus e  o n l y  a l i m i t e d  number o f  a u d i t o r s  were  a v a i l a b l e  

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

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

t h a t  o n l y  s u b j e c t - a u d i t o r s  e x p e r i e n c e d  i n  t h e  e v a l u a t i o n  o f  sam ple  

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

t n e  e x t e r n a l  v a l i d i t y  would  have  b e e n  e x t r e m e l y  l i m i t e d  b e c a u s e  many 

s u b j e c t s  would ha ve  b e e n  r e q u i r e d  t o  c o m p l e t e  an u n f a m i l i a r  a n d ,  h e n c e ,  

an  u n r e a l i s t i c  t a s k .  Th u s ,  a l a r g e  number  o f  a u d i t o r s  who d i d  n o t  

p o s s e s s  t h i s  s p e c i a l i z e d  e x p e r i e n c e  were  n o t  c o n s i d e r e d  f o r  p a r t i c i ­

p a t i o n  i n  t h e  s t u d y .

A n o t h e r  m a t t e r  t h a t  c o n t r i b u t e d  t o  t h e  low number of  q u a l i ­

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

t e s t i n g  o r i e n t a t i o n  o f  t h e  r e s e a r c h  i n s t r u m e n t .  When a c c o u n t i n g  f i r m s  

were  s o l i c i t e d  f o r  p a r t i c i p a t i o n ,  some d e c l i n e d  on t h e  b a s i s  t h a t  

t h e i r  f i r m s '  a p p r o a c h  was so d i f f e r e n t  f rom t h e  a p p r o a c h  r e f l e c t e d  

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

t i v e l y  d e a l  w i t h  t h e  d e c i s i o n  r e q u e s t e d .  T h u s ,  t h e  number of  q u a l i ­

f i e d  s u b j e c t - a u d i t o r s  was f u r t h e r  r e d u c e d .

From t h i s  r e d u c e d  number  o f  q u a l i f i e d  and a v a i l a b l e  s u b j e c t -  

a u d i t o r s ,  t h e  p a r t i c i p a t i n g  s u b j e c t - a u d i t o r s  w e re  s e l e c t e d .  S i n c e  

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

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

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

s i s  t e s t i n g ,  t h e  g e n e r a l i z a b i l i t y  o f  t h i s  s t u d y ' s  f i n d i n g s  i s  l i m i t e d .

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

o f  a p p r o a c h e s  t h a t  a r e  p o t e n t i a l l y  a v a i l a b l e  f o r  u s e .  Th u s ,  ev en
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chough no s i g n i f i c a n t  d i f f e r e n c e  was d e t e c t e d  be twe en  use  of  t h e  two 

a p p r o a c h e s  c o n s i d e r e d  i n  t h i s  s t u d y ,  t h a t  f i n d i n g  do es  n o t  e n s u r e  

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

p r o a c h e s  were  c o n s i d e r e d .  Hence ,  g e n e r a l i z a b i l i t y  o f  t h i s  s t u d y ' s  

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

r e l e v a n t  m e th o d s  were  n o t  c o n s i d e r e d .

Only  t h e  two f a c t o r s  "amount  o f  e v i d e n c e "  and " r e l i a b i l i t y  

a s s i g n e d  t o  i n t e r n a l  c o n t r o l "  w e re  c o n s i d e r e d  a s  a f f e c t i n g  t h e  s e l e c ­

t i o n  o f  an  a p p r o a c h  f o r  e v a l u a t i n g  t h e  sa m p le  r e s u l t s  o f  s u b s t a n t i v e  

s t a t i s t i c a l  t e s t s .  Th e re  may be a d d i t i o n a l  f a c t o r s  t h a t  c o u l d  i n f l u ­

e nce  t h e  s e l e c t i o n  p r o c e s s .  To t h e  e x t e n t  t h a t  o t h e r  f a c t o r s  n o t  

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

t h i s  s t u d y ' s  f i n d i n g s  i s  e v e n  f u r t h e r  l i m i t e d .

Though t h e r e  a r e  l i m i t a t i o n s  c o n c e r n i n g  t h e  g e n e r a l i z a b i l i t y  

o t  t h e  f i n d i n g s  o t  t h i s  s t u d y ,  t h e  r e s u l t s  n e v e r t h e l e s s  have  some 

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

c a l  s a m p l i n g  t e s t s .  S t r e n g t h s  o f  t h e  s t u d y  s u c h  a s  ( 1 )  t h e  c o n t r o l s  

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

g ro u p  d e s i g n ,  ( 2 ) t h e  c l o s e  c o r r e s p o n d e n c e  be tw e e n  t h e  e x p e r i m e n t a l  

t a s k s  and t h e  r e a l - w o r l d  t a s k s  p e r f o r m e d  by t h e  s u b j e c t - a u d i t o r s  

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

s i o n s  i n  t h e  f i e l d ,  and ( 3 )  t h e  c a r e f u l  d e v e lo p m e n t  o f  t h e  r e s e a r c h  

i n s t r u m e n t  by a s e r i e s  o f  c r i t i q u e s  and  p r e t e s t s  by q u a l i f i e d  a c a d e m i c  

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

o f  t h i s  s t u d y .
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The most  i m p o r t a n t  f i n d i n g  o f  t h i s  s t u d y  i s  t h a t  s a t i s f a c t i o n  

w i t h  t h e  t r a d e o f f  a p p r o a c h  was g r e a t e r  t h a n  s a t i s f a c t i o n  w i t h  t h e  

c l a s s i c a l  a p p r o a c h .  Tha t  i s ,  s u b j e c t - a u d i t o r s  were  more w i l l i n g  t o  

b a s e  t h e i r  a u d i t  d e c i s i o n  on t h e  s t a t i s t i c a l  e v i d e n c e  when t h e  t r a d e o f f  

a p p r o a c h  i s  u s e d .  T h i s  f i n d i n g  was f ound  s i g n i f i c a n t  a t  t h e  5 p e r c e n t  

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

i n t e r n a l  c o n t r o l  was low ( . 0 0  i n  t h i s  c a s e ) .  To t h e  e x t e n t  t h a t  t h i s  

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

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

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

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

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

e d u c a t i o n  an d  c o n t e n t  o f  s t a f f  t r a i n i n g  p ro g ra m s might  be  m o d i f i e d  t o  

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

t h i s  t h e o r y  and a c q u i r e  a knowledge  o f  how i t  c an  he a p p l i e d .  A l t h o u g h  

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

i n  t h e  e x p e r i m e n t a l  g r oup  e x c e e d e d  t h e  p r o p o r t i o n  o f  t h o s e  s u b j e c t -  

a u d i t o r s  i n  t h e  c o n t r o l  g r o u p ,  no s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  5 

p e r c e n t  l e v e l  b e tw een  use  o f  t h e  t r a d e o f f  a p p r o a c h  and u s e  o f  t h e  

c l a s s i c a l  a p p r o a c h  was d e t e c t e d .

Even th o u g h  no s i g n i f i c a n t  d i f f e r e n c e  was d e t e c t e d ,  t h e  a b ­

s e n c e  o f  su c h  a d i f f e r e n c e  d o e s  n o t  n e c e s s a r i l y  imply  t h a t  s u b j e c t -  

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

c a l  a p p r o a c h .  The s u b j e c t - a u d i t o r ' s u s e  o f  t h e  c l a s s i c a l  a p p r o a c h  

m i g h t  b e  due  t o  f a c t o r s  o t h e r  t h a n  p e r s o n a l  p r e f e r e n c e .  F o r  e x a m p l e ,  

s u b j e c t - a u d i t o r s  may have  f e l t  c o m p e l l e d  t o  us e  t h e i r  f i r m ' s  a p p r o a c h

r e g a r d l e s s  o f  p e r s o n a l  p r e f e r e n c e .  A l s o ,  s u b j e c t - a u d i t o r s  may n o t
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h av e  E e l t  t h a t  g e n e r a l l y  a c c e p t e d  a u d i t i n g  s t a n d a r d s  would p e r m i t  

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

l i t e r a t u r e  i s  r e p l e t e  w i t h  e x a m p le s  i l l u s t r a t i n g  5 p e r c e n t  a  r i s k  

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

f o r  i f  n o t  a r e q u i r e m e n t  to  employ t h i s  l e v e l  o f  a  r i s k .  I n  a d d i t i o n ,  

t h e  e x p o s u r e  g i v e n  in  t h e  s t u d y  t o  t h e  t r a d e o f f  a p p r o a c h  may n o t  ha v e  

s u f f i c i e n t l y  s e n s i t i z e d  many o f  t h e  s u b j e c t - a u d i t o r s  t o  t h e  b e n e f i t s  

o f  t h i s  a p p r o a c h .  F i n a l l y ,  the  s u b j e c t - a u d i t o r  may n o t  hav e  o p t e d  

f o r  a p r e f e r r e d  a p p r o a c h  b u t  r a t h e r  o p t e d  f o r  t h e  c l a s s i c a l  a p p r o a c h  

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

t h e  t r a d e o f f  a p p r o a c h  t o  u se  i t  c o r r e c t l y .  I n  e f f e c t ,  the  c h o i c e  

was made c u t  o f  knowled ge  and n o t  o u t  o f  p r e f e r e n c e .

On t h e  o t h e r  h a n d ,  th e  d i r e c t i o n a l  e f f e c t  n o t e d  above  c o u l d  

|oe due t o  a p o t e n t i a l  b i a s  i n  t h e  m e t h o d o l o g y .  T h i s  b i a s  i s  p o t e n ­

t i a l l y  c r e a t e d  by e x p l a i n i n g  t h e  a d v a n t a g e s  and o p e r a t i o n  o f  t h e  t r a d e ­

o f f  a p p r o a c h  t o  t h e  e x p e r i m e n t a l  g r o u p  s u b j e c t s  and t h e n  a s k i n g  them 

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

o p p o r t u n i t y  t o  e x e r c i s e  t h i s  newly a c q u i r e d  kno w le d g e .  T h a t  i s ,  t h e  

s u b j e c t  may r e s p o n d  in  a manner  c o n s i s t e n t  w i t h  t h e  t r a d e o f f  a p p r o a c h  

b e c a u s e  he  f e e l s  t h a t  h e  i s  e x p e c t e d  t o  use. t h i s  " o t h e r "  a p p r o a c h .

Not u n e x p e c t e d l y ,  when n o t  e x p o s e d  t o  t h e  t r a d e o f f  a p p r o a c h ,  

a h i g h  p e r c e n t a g e  (80 p e r c e n t )  o f  a u d i t o r s  employed  t h e  c l a s s i c a l  

a p p r o a c h .  A h i g h  r a t e  o f  u s a g e  o f  t h e  c l a s s i c a l  a p p r o a c h  was e x p e c t e d  

b e c a u s e  o f  t h e  e m ph as is  on t h i s  a p p r o a c h  i n  a u d i t i n g  e d u c a t i o n ,  s t a f f ^  

t r a i n i n g  p r o g r a m s ,  and a u d i t i n g  l i t e r a t u r e .
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B ecaus e  of  th e  s t u d y ' s  i m p l i c a t i o n s ,  f u r t h e r  r e s e a r c h  i n t o  

a l t e r n a t i v e  a p p r o a c h e s  t o  e v a l u a t i n g  t h e  sa m pl e  r e s u l t s  o f  s u b s t a n t i v e  

t e s t s  seems a p p r o p r i a t e .  The t r a d e o f f  a p p r o a c h ,  wh ich  was found  t o  

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

be among t h o s e  meth ods  c o n s i d e r e d .

S i n c e  t h i s  s t u d y  o n l y  c o n s i d e r e d  two f a c t o r s  t h a t  m ig h t  a f f e c t  

t h e  a u d i t o r ' s  i n t e r p r e t a t i o n  o f  sa m pl e  e v i d e n c e ,  f u r t h e r  r e s e a r c h  

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

A l s o ,  e x p a n d i n g  t h e  number o f  l e v e l s  o f  e a c h  f a c t o r  p r e s e n t e d  m igh t  

be a p p r o p r i a t e .  For  e x a m p l e ,  t h e  f i n d i n g  i n  r e s e a r c h  q u e s t i o n  t h r e e  

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

when t h e  t r a d e o f f  a p p r o a c h ,  as o p p o s e d  t o  t h e  c l a s s i c a l  s t a t i s t i c a l  

a p p r o a c h ,  i s  employed  i n  a s i t u a t i o n  i n  whi ch  t h e  s y s t e m  o f  i n t e r n a l  

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

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

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

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

c o n t r o l  s h o u l d  be c o n s i d e r e d ,  and an e x p l a n a t i o n  o f  t h e  phenomenon 

a c t u a l l y  o b s e r v e d  s h o u l d  be f o r m u l a t e d  and t e s t e d .

A n o t h e r  i d e a  f o r  f u r t h e r  r e s e a r c h  i s  t o  c o n s i d e r  t h e  e f f e c t  

o f  g e o g r a p h i c a l  l o c a t i o n  a n d / o r  f i r m  a f f i l i a t i o n .  A u d i t o r s  i n  c e r t a i n  

s e c t i o n s  o f  t h e  c o u n t r y  may be e d u c a t e d  i n  o r  e x p o s e d  t o  d i f f e r e n t  • 

m e th od s  o f  s t a t i s t i c a l  e v a l u a t i o n .  I n  a d d i t i o n ,  d i f f e r e n t  a c c o u n t i n g  

f i r m s  may t r a i n  t h e i r  s t a f f  t o  a p p l y  d i f f e r e n t  t e c h n i q u e s .  A c c o r d ­

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

t h i s  s t u d y ' s  d e c i s i o n  c a s e s  may v a r y  b e c a u s e  o f  t h e s e  c h a r a c t e r i s t i c s .
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F u r t h e r  r e s e a r c h  i s  a l s o  n e e d e d  t o  e s t a b l i s h  t h e  d e g r e e  of  

a g r e e m e n t  by a u d i t o r s  i n  e s t a b l i s h i n g  a and B r i s k  l e v e l s  when u s i n g  

t h e  t r a d e o f f  a p p r o a c h .  I n  o t h e r  a u d i t i n g  r e s e a r c h  a r e a s ,  su ch  as  

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

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

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

o f  t h e  j u d g m e n t a l l y - a s s e s s e d  v a r i a b l e .  Th us ,  i n v e s t i g a t i o n  seems 

a p p r o p r i a t e  i n  t h i s  a r e a .

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

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

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

t h e  c l a s s i c a l  a p p r o a c h  i s  e m p lo y e d .  I f  t h e  same a u d i t  c o n c l u s i o n s  

a r e  r e a c h e d  r e g a r d l e s s  o f  t h e  a p p r o a c h  em p lo y ed ,  t h e n  t h e r e  i s  l i t t l e  

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

d i f f e r e n c e  a u d i t  c o n c l u s i o n s  a r e  r e a c h e d  when d i f f e r e n t  metho ds  o f  

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

b e n e f i t s  o f  e a c h  a l t e r n a t i v e  i s  n e e d e d .
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FOOTNOTES

1
Which p a r a m e t e r  v a l u e  i s  d e s i g n a t e d  as  t h e  n u l l  h y p o t h e s i s  

i s  i m p o r t a n t  b e c a u s e ,  i n  t h e  p r o c e s s  o f  h y p o t h e s i s  t e s t i n g ,  t h e  n u l l  
h y p o t h e s i s  i s  g i v e n  t h e  b e n e f i t  o f  t h e  d o u b t .  I n  s t a t i s t i c s ,  t h e  n u l l  
h y p o t h e s i s  i s  f r e q u e n t l y  d e s i g n a t e d  a s  t h e  p a r a m e t e r  t o  be r e j e c t e d ;  
t h a t  i s ,  i n  t h i s  s e t t i n g ,  r e j e c t i o n  i s  t h e  p r i m a r y  c o n c e r n .  T h i s  o r i e n ­
t a t i o n  i s  o r d i n a r i l y  a p p r o p r i a t e  b e c a u s e  t h e  d e c i s i o n - m a k e r  can  n e v e r  
be c e r t a i n  o f  what  he a c c e p t s  b a s e d  on s t a t i s t i c a l  r e s u l t s ,  b u t  he can  
be c e r t a i n  o f  r e j e c t i o n .  However ,  c o n s i s t e n t  w i t h  t h e  p o s i t i v e  a p p r o a c h  
in  a u d i t i n g ,  t h e  d e c i s i o n - m a k e r  i s  m o t i v a t e d  t o  a c c e p t  t h e  book v a l u e :  
t h u s ,  t h e  n u l l  h y p o t h e s i s  i s  d e s i g n a t e d  a s  t h e  p a r a m e t e r  t o  be a c c e p t e d .  
K az in i e r ,  L eonar d  J . ,  B a s i c  S t a t i s t i c s  f o r  B u s i n e s s  and  E c o n o m i c s , p .
146.  and  E l l i o t t ,  R o b e r t  K. and R o g e r s ,  J o h n  R . ,  " R e l a t i n g  S t a t i s t i c a l  
S a m p l i n g  t o  A u d i t  O b i e c t i v e s , "  J o u r n a l  o f  A c c o u n t a n c y  ( J u l y  1 9 7 2 ) ,  p .
46 .

2
S t r i c t l y  s p e a k i n g ,  t h e  a u d i t o r  do es  n o t  a s s e r t  t h a t  t h e  f i n a n ­

c i a l  s t a t e m e n t  amount  i s  c o r r e c t *  R a t h e r ,  when h i s  s t a t i s t i c a l  e v a l u a ­
t i o n  s u p p o r t s  a c c e p t a n c e  o f  t h e  book v a l u e ,  he  a c c e p t s  t h e  book  v a l u e  
a s  b e i n g  f r e e  f rom m a t e r i a l  m i s s t a t e m e n t .

3
In  a d o l l a r - u n i t  s a m p l i n g  a p p r o a c h ,  th e  sa m pl e  s i z e  d e p e n d s  

on t h e  number o f  e x p e c t e d  e r r o r s ,  t h e  book  v a l u e  o f  t h e  p o p u l a t i o n ,  
and t h e  l e v e l  o f  m a t e r i a l i t y .  Guy, Dan M. S t a t i s t i c a l  Sa m p l i n g  i n  
A u d i t i n g , p .  177.

^ C o n c l u s i v e n e s s  c r i t e r i a  a r e  n e e d e d  when t h e  book v a l u e  i s  
n o t  s u p p o r t e d  by t h e  s t a t i s t i c a l  e v i d e n c e .  At t h i s  p o i n t  i n  s a m p l i n g  
p r o c e d u r e s ,  b o t h  a and 3 r i s k  mus t  b e  c a r e f u l l y  c o n t r o l l e d .  A lp h a  ( a )  
mus t  be  c o n t r o l l e d  t o  l i m i t  t h e  r i s k  o f  r e j e c t i n g  a f a i r l y  s t a t e d  book 
v a l u e .  B e t a  ( 3 )  must  be  c o n t r o l l e d  t o  p r o t e c t  a g a i n s t  a c c e p t i n g  an 
a d j u s t e d  book v a l u e  t h a t  i s  m a t e r i a l l y  m i s s t a t e d .  C o n c l u s i v e n e s s  c r i t e r a  

i s  t h e  g e n e r a l  terra d e s c r i b i n g  t h e s e  maximum l e v e l s  o f  a and 3 r i s k .  
( E r n s t  & Whinney ,  A u d i t  S a m p l i n g , p .  158 .

" 'Erns t  & Whinney ,  A u d i t  S a m p l i n g , p .  154.

^Lea mer ,  Edward E . ,  S p e c i f i c a t i o n  S e a r c h e s , p .  76.

^Guy, Dan M . , S t a t i s t i c a l  S a m p l in g  i n  A u d i t i n g , p .  180.
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As i n d i c a t e d  i n  C h a p t e r  1 ,  a r e p r e s e n t s  t h e  r i s k  of  i n c o r r e c t  
r e j e c t i o n ,  and g r e p r e s e n t s  t h e  r i s k  o f  i n c o r r e c t  a c c e p t a n c e -  " R i s k  
o f  i n c o r r e c t  r e j e c t i o n "  and " r i s k  o f  i n c o r r e c t  a c c e p t a n c e "  a r e  t e r m s  
u s e d  i n  SAS No. 39 .  Am er ican  I n s t i t u t e  of  C e r t i f i e d  P u b l i c  A c c o u n t a n t s ,  
S t a t e m e n t  on A u d i t i n g  S t a n d a r d s ,  No. 3 9 , p .  6 . T h r o u g h o u t  t h e  s t u d y ,  
t h e  n o t a t i o n  a and g w i l l  be  u s e d  t o  r e f e r  t o  t h e s e  t e r m s .

9
The t e r m  " m a t e r i a l "  amount  i s  u s e d  t h r o u g h o u t  t h e  a u d i t i n g  

l i t e r a t u r e .  SAS No. 39 i n t r o d u c e s  a n o t h e r  t e r m ,  " t o l e r a b l e "  amount .  
" T o l e r a b l e "  amount  i s  a p l a n n i n g  c o n c e p t  and  i s  r e l a t e d  t o  t h e  a u d i t o r ' s  
p r e l i m i n a r y  e s t i m a t e  o f  m a t e r i a l i t y .  Amer ican  I n s t i t u t e  o f  C e r t i f i e d  
P u b l i c  A c c o u n t a n t s ,  S t a t e m e n t  on A u d i t i n g  S t a n d a r d s ,  No. 39 ,  p .  7.
The t e r m  " m a t e r i a l "  amount  w i l l  be u s e d  t h r o u g h o u t  t h e  r e m a i n d e r  of  
t h i s  s t u d y .

^^Some a u d i t o r s  f e e l  t h a t  lowe r  r e l i a b i l i t y  l e v e l s  a r e  o f t e n  
a p p r o p r i a t e .  A r e n s ,  A l v i n  A. and L o e b b e c k e ,  James  K . , A u d i t i n g :  An
I n t e g r a t e d  A p p r o a c h , p .  415 .

^ ^ R o b e r t s  i d e n t i f i e s  d i f f e r e n t  a p p r o a c h e s  t h a t  an  a u d i t o r  may 
t a k e — a p o s i t i v e  a p p r o a c h  o r  a n e g a t i v e  a p p r o a c h .  I n  t h e  p o s i t i v e  a p ­
p r o a c h ,  t h e  a u d i t o r  s t a r t s  w i t h  t h e  p r o p o s i t i o n  t h a t  th e  r e c o r d e d  amount  
i s  c o r r e c t  and  u s e s  s t a t i s t i c a l  e v i d e n c e  t o  s u p p o r t  o r  r e j e c t  t h a t  p r o ­
p o s i t i o n .  F o l l o w i n g  t h e  n e g a t i v e  a p p r o a c h ,  t h e  a u d i t o r  b e g i n s  w i t h  
a p r o p o s i t i o n  t h a t  th e  r e c o r d e d  amount  r e f l e c t s  a m a t e r i a l  m i s s t a t e m e n t ;  
when t h e  s t a t i s t i c a l  e v i d e n c e  r e n d e r s  t h e  p r o p o s i t i o n  i m p l a u s i b l e ,  t h e  
a u d i t o r  d e c i d e s  t h a t  t h e  r e c o r d e d  amount  i s  n o t  m a t e r i a l l y  m i s s t a t e d .  
R o b e r t s  f u r t h e r  s t a t e s  t h a t  t h e  two a p p r o a c h e s  a r e  e q u i v a l e n t  i n  t h e  
s e n s e  t h a t  when t h e  d e s i r e d  r i s k s  a r e  t h e  same,  th e  two a p p r o a c h e s  w i l l  
r e s u l t  i n  t h e  same d e c i s i o n .  The p o s i t i v e  a p p r o a c h  w i l l  be employed  
t h r o u g h o u t  t h i s  s t u d y .  R o b e r t s ,  D onald  M . , S t a t i s t i c a l  A u d i t i n g ,  p p .  41,  

,45.

12
The a s s u m p t i o n  t h a t  t e s t  e x t e n s i o n  i s  i n f e a s i b l e  i s  n o t  an 

u n r e a l i s t i c  o n e .  For  e x a m p l e ,  t o  a u d i t  i n v e n t o r y ,  an o b s e r v a t i o n  o f  
t h e  i n v e n t o r y  c o u n t  i s  u s u a l l y  n e c e s s a r y .  However,  s u b s e q u e n t  t o  t h e  
d a t e  o f  t h e  p h y s i c a l  i n v e n t o r y  c o u n t ,  s a l e s  and  p u r c h a s e s  o f  i n v e n t o r y  
d e s t r o y  t h e  s a m p l i n g  f rame t h a t  p r e v i o u s l y  e x i s t e d  a t  t h e  d a t e  o f  t h e  
c o u n t .  I n  s u c h  c i r c u m s t a n c e s ,  t e s t  e x t e n s i o n  i s  i n f e a s i b l e .

13
The c o n t i n g e n c y  t a b l e  m u s t  b e  a r r a n g e d  su ch  t h a t  A ^  B and 

a|A>_b|B. F i n n e y ,  0 .  J . ,  "The F i s h e r - Y a t e s  T e s t  o f  S i g n i f i c a n c e  i n  2
X 2 C o n t i n g e n c y  T a b l e s , "  B i o m a t r i k a  (May 1 9 4 8 ) ,  p .  146.

14
The j u s t i f i c a t i o n  f o r  c h o o s i n g  t h e  F i s h e r  E x a c t  T e s t  i s  e x ­

p l a i n e d  i n  C h a p t e r  I I I .

15 -V.
The c o n t n g e n c y  t a b l e  mus t  be a r r a n g e d  s u c h  t h a t  A B and 

a I A>̂ b IB. F i n n e y ,  D. J . ,  "The F i s h e r - Y a t e s  T e s t  o f  S i g n i f i c a n c e  i n  2
X 2 C o n t i n g e n c y  T a b l e s , "  B i o m e t r i k a  (May 1 9 4 8 ) ,  p .  146 .
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A d a s h ,  o r  a b s e n c e  of  any e n t r y ,  f o r  some c o m b i n a t i o n  o f  
A, B, and a i n d i c a t e s  t h a t  no c o n t i n g e n c y  t a b l e  i n  t h a t  c l a s s  i s  s i g n i f i ­
c a n t  a t  t h e  g i v e n  l e v e l  o f  s i g n i f i c a n c e .  F i n n e y ,  D. J . ,  "The F i s h e r -  
Y a te s  T e s t  o f  S i g n i f i c a n c e  i n  2 X 2 C o n t i n g e n c y  T a b l e s , "  B i o m e t r i k a  
(May 1 9 4 8 ) ,  p .  146.

17
The j u s t i f i c a t i o n  f o r  c h o o s i n g  t h e  F i s h e r  E x a c t  T e s t  i s  e x ­

p l a i n e d  i n  C h a p t e r  I I I .

18
A d a s h ,  o r  a b s e n c e  o f  any  e n t r y ,  f o r  some c o m b i n a t i o n  o f  

A, B, and a i n d i c a t e s  t h a t  no c o n t i n g e n c y  t a b l e  i n  t h a t  c l a s s  i s  s i g n i f i ­
c a n t  a t .  t h e  g i v e n  l e v e l  o f  s i g n i f i c a n c e .  F i n n e y ,  D. . J . ,  "The F i s h e r -  
Y a t e s  T e s t  o f  S i g n i f i c a n c e  i n  2 X 2 C o n t i n g e n c y  T a b l e s , "  B i o m e t r i k a  
(May 1 9 4 8 ) ,  p .  146.

19
Some e x p l o r a t i o n  o f  t h e  e f f e c t s  o f  e n v i r o n m e n t a l  com po ne n ts  

on t h e  p e r i o d s  p r e c e d i n g  t h e  a u d i t ,  d u r i n g  t h e  a u d i t ,  and a f t e r  t h e  
a u d i t  h a s  be e n  u n d e r t a k e n .  G i b b i n s ,  M ic h a e l  and Wolf ,  F r a n k  M . , " A ud i ­
t o r s '  S u b j e c t i v e  D e c i s i o n  E n v i r o n m e n t — The Case  o f  a Normal E x t e r n a l  
A u d i t , "  The A c c o u n t i n g  Review ( J a n u a r y  1 9 8 2 ) ,  p .  121.
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Appendix A 

Research Instrument and Summary 

of Subjects Responses

Evaluation
of

Sample Results 
of

Substantive 
Statistical Sampling 

Tests in Auditing

W hen stu tis tica! sam p lin g  is urx*d au th e  basis for de te rm in ing  w hether 
to  accept o r re jec t an  accoun t ba lan ce , one o f th ree  s itu a tio n s  will exist de­
p end ing  on th e  d ifference  b e tw een  th e  book  v a lu e  a n d  th e  e stim ated  
au d ited  va lu e  us d e p ic ted  in  F ig u re  1.

F ig u re  I

(e-D ecW on in terval o ne-* )
— —Dt*ci»ioa..mterv£.l- tw o ' ■ >)

W hen th e  e s tim a ted  c u d ite tt  v a lu e , d iffe rs  re d fc a lly  from  th ô  book 
va lue  (B V  ) ,  th e  s ta t is tic a l e v id e n ce  fa iU -torsupport a cc e p ta n ce  o l  th e  book 
va lue  reg a rd less  o f w h e th e r  dec isio n  in te rv a l o n e  o r  tw o  is used* Sim ilarly , 
w hen th e  e s tim a ted  a u d ite d  v o lu ^  X i ,  c lose ly  a p p ro s im a te s  th e  book 
value, th e  s ta tis tic a l ev id en ce  su p p o rts  ecc ep tcn ce  o f th e  book va lu e  re­
gard less o f w h e th er decision  in te rv a l one  o r tw o  is used . In  e ith e r cf these  
s itua tions, th e  decision  t o  a cc ep t o r  re je c t th e  b o o k  va lu e  is n o t v e ry  sensi­
tiv e  to  changes in th e  w id th  (a m o u n t o f p rec isio n ) o f th e  decision  in terval. 
Thus, in  th e se  s itu a tio n s, co n stru c tio n  c f  th e  decision  in te rv a l endpoin ts  is 
n e t  a  v e ry  c ritica l step .

O n  th e  o th e r  hand , w h en  th e  e s tim a ted  au d ite d  value, X i ,  differs by  
m ore  th a n  a  sm all a m o u n t b u t b y .less  th a n  a  m o te rie l ( M )  am ount, the  
decision to  accep t o r  re je c t  th e  book  v a lu e  tu rn s  on  w h a t decision in te rva l 
is used  ( in  th is  exem ple, in te rv a l one  o r tw o ) .  In  th is  s itua tion , th e  deci­
s ion  to  accep t o r re je c t th e  book  v a lu e  is sensitive  to  chan g es  in th e  w id th  
(a m o u n t o f  precision  ) o f th e  d ecision  in te rv a l. T h u s , in  closecall decisions, 
d e te rm in in g  th e  decision  in te rv a l en d p o in ts  is a  c ritical step . I t  is this 
s itu a tio n  th a t  th is  s tu d y  w ill ex am in e: in closecall decisions, w h a t a p ­
p roach  do  au d ito rs  ta k e  in  th e  co n stru c tio n  o f decision  in te rva ls  when 
ev a lu a tin g  th e  som pic  re su lts  o f su b stan tiv e  te s ts?  In  o rd e r  to  answ er th is 
question , w e w ill conside r s ta t is tic a l sam pling  nsk% a  a n d  fl, inasm uch ea 
co n tro l o f th ese  risks d é te rm in es  th e  am o u n t of p recision  and  thus the 
w id th  o f th e  decision  in te rv a l.

(In the research instrument distributed 
to control group subjects, the above 
discussion was omitted.)
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EV A L U A T IO N  O F  SA M F.LE R E S U L T S  W H E N  T H E  A C H IE V E D  
S T A N D A R D  D E V I /  TXON E X C E E D S  T H E  P L A N N E D  

S T A N D A R D  D E V IA T IO N  
T h e  essen tia l p ro b lem  faced  b y  on  a u d ito r  w hen  ev a lu a tin g  the  

sam ple  resu lts  o f su b sta n tiv e  s ta tis tic a l te s ts  is to  se lec t th o se  levels of 
a  and  /i risk th a t  a re  best g iven  av a ilab le  ev idence . In  th is  con tex t, a  risk 
(a  ty p e  I  e r ro r )  is th e  p ro b ab ility  o f re je c tin g  a  co rrec tly  s ta te d  ainour:t, 
and  (i risk ( a  ty p e  I I  e r ro r )  is th e  p ro b a b ility  o f a ccep tin g  a  m a te ria lly  
m issta ted  am oun t. W hen  selec ting  th e  a p p ro p ria te  travels o f a  and  /I risk, 
th e  a u d ito r m u s t consider th e  consequences o f m&  in g  an  inco rrec t déci­
sion  as follows:

A ctions

A ccept th e  book v a lu e

R ejec t th e  book v a lu e

A m o u n t is 
C o rrec tly  S ta te d  

N o  e rro r

A m o u n t is 
M a te ria lly  M iss ta ted  

T y p e  I I  error* 
r is k )

N o  e rro rT y p e  I  e r ro r ’
<a r is k )

’ CooMqucncea o f th is iocerroct o&#y iachwte ihm  coat c f  unncce*9«rily
audtx procvdutet, BcodUstly requiring cdjustc^ciU to  tLs bxlxnce, 

or nMÜIesaly rendering #  qttaiiC&ed er edvere# opinion.
3 ConwrquufM:## o f  th it incorrect decision m ey  include the co it  o f  potential 

lewrtuit» (both  direct and indirect) en d  to«a o f  pcofeaaâoa»! roputetion.

T h e  a u d ito r m u s t exercise  p ro fessional ju d g e m e n t w hen  co nsidering  th e  
tradeoff betw een  a  a n d  /I  so  os to  se lec t th o se  leve ls  o f a  azuS ^  th a t  a re  
m ost o pp rop ria te  in th e  c ircum stances. T h e  so lu tio n  is  n o t obv ious b ecause  
it is  desirab le  to  h av e  b o th  a- a n d  p  sm all; y e ^  a  tle c re ase ' in  o n e  r isk  level 
necessarily  increases th e  o th e r  g iven  a  c e rfa in  a m o u n t o f  evidcncer w hen  
th e  ach ieved  s tan d a rd  d ev ia tio n  exceeds th e  p ie n n e d -s tan d a rd  deviatrort.'

O ne ap p ro a ch  to  reso lv ing  th is  p ro b le m  a t  th e  ev a lu a tio n  s tag e  is  t a  
s e t p  a t Ihc p lanned  leve l an d  a llow  a  to  v a ry  as necessa ry  (w e  call th is  the  
classical ap p ro a c h ) . H ow ever, o th e r  so lu tio n s  can  be  c a lc u la te d  w hich  mre 
also  s ta tis tica lly  accep tab le . V /e w a n t to  m o k e  y o u  aw are  o f a n  ap p ro ach  
to  selecting a and  0  risk  levels w hich  Is d iffe ren t from  th e  classical a p ­
proach. W e wilt th e n  so licit y o u r resp o n se  to  a  series o f case  s itu a tio n s  in 
w hich you  will be a sk ed  to  exp ress y o u r p re fe re n ce  am o n g  v a rio u s  s ta ­
tis tica lly  accep tab le  ev a lu a tio n s  o f sam p le  d a ta .

T h e  tradeoffs betw een  u  a n d  0  th a t  a re  av a ilab le  to  th e  au d ito r can  
b e  dep ic ted  as In F ig u re  2.

1.0

F ig u re  2

.10

OS

10
.35

T luî cu rved  line ( E n )  rep re sen ts  th e  liuduofls  Iw lw ecn a and  ji th a t  m e 
av ailab le  w hen a  g iven  a m o u n t o f ev idence  (u  p a rtic u la r  sam ple  size, n )  
is availab le . Any co m b in a tio n  of a  a n d  0  levels ly ing  on  th e  line En is a  
s la tistica lly  accep tab le  in te rp re ta ta n  of th e  a v a ilab le  evidence. For ex­
am ple , in F ig u ie  1 tw o  acc e p ta b le  in te rp re ta tio n s  a rc :  (!)•*  — .05 and  
0  .35 and  ( 2 ) „  .10 an d  0  ~  .20.

An a lte rn a tiv e  to  th e  c lassical a p p ro ach  to  selixzting o an d  0  risk 
levels is a n  ap p ro ach  w h ich  a tte m p ts  to  b a lan ce  th e  consequences o f bu tb  
types of risk (w e  call Inis th e  tradeo ff a p p ro a c h ) .  U sing th e  tradeoff ap- 
proacli, an  a u d ito r  w ould  accep t som e increase  in b o th  risk levels ra th e r 
th a n  axing  one risk  level (,0 )  a n d  allow ing  th e  o th e r ( u )  to  increase es 
necessary . E ;:ch  risk leve l w ould  be increased  p ro p o r tio n rte ly  using the  
tradeoff üp^roach  so  a s  to  m a in ta in  th e  p la n n ed  ra tio  c f o to  0 ,

i n  sum m ary , th e  c lassical a p p ro a ch  rep re sen ts  o ne  w ay to  resolve th e  
p rob lem  c f how  to  e stab lish  u an d  0  risk  levels. H ow ever, th is  approach  
has th e  shortcom ing  th a t  a  risk  is n o t co n tro lled  in sp ite  of th e  possible 
consequences o f bo th  k in d s  o f risk. A n a p p ro ach  th a t  considers conse­
quences of b o th  k in d s  of risk , th e  trad eo ff a p p ro ach , avo ids th is  sho rt­
com ing  by p e rm ittin g  co n tro lle d  increases in b o th  « and  0  risk  levels in 
such a  w ay  th a t  th e  p la n n e d  ra tio  d a  to  0  is m a in ta in ed .

IN S T R U C T IO N S  
T h is  exercise  is a  p a c to f  a n  au d it sam p lin g  re sea rch  s tu d y  conducted  

by J a m e s  H . T hom pson , a  d o c to ra l s tu d en t a t th e  U n ive rs ity  of O klahom a. 
Y o u r p a rtic ip a tio n  a n d  s in ce re  effo rt a re  g re a tly  ap p rec ia ted .

Enclosed  yo u  w ill And fou r cases concern ing  s ta tis tic a l e v a lu a tio n  of 
sam p le  results. T h e  c o n te n t o f th e  cases d iffers on ly  w ith  respec t to  the  
effectiveness o f in te rn a l c o n tro ls  and  sam p le  size. In  each  case  you  ere 
asked  to  ind ica te  how  y o u  w ould  in te rp re t th e  s to tis tica l ev idence by  
choosing from  am ong  th e  cho ices tiia t a re  p rov ided .

B efore beginning  th e  exercise, ro te  y o u r inv o lv em en t in sta tistica l 
sam pling  with re sp ec t to  i>ubstuntive te sts  as zero, lim ited , m oderate , or 
ex tensive using th e  follow ing gu ide lines:

G uidelm vs concern ing  
deg ree  of invo lvem en t w ith  

flo6s?ari/;Ve stnr»^tical sam p lin g  te sts
I a ^ o îv * 4  in  
E s e c u t tu n  

Al Onco
No" 
Yes 
Yes 
Yea

i n v o l v e d  in  
P ta n n m g  

At Le«#t Or...# 
No 
N.Î 
Ye*
Y es

In v o lv e d  in  
A n a ly ii»

A t L«M«t O n c e

No
N o
N o

De*r#tt
In v o lv a m e n t
(cïvcfk

lim ited
m o d era te
extensive

In addition , p lease  iu p p iy  th e  following cdd itiono l in fo rm ation :
Yeuib of experience  in a u d i t i n g -----
CurrenT position  in firm  ____



G -l
Griffin, In c , an  e lectron ics fiim  opetaCir.'^ o u t of th e  m idw est, m anu- 

fa c tu res  com ponent p a rts  used  in th e  cubic  tclevisicn  industry . A s your 
firnVs c lien t, G rdfm  h a s  req u ested  on  o u d it c l  its im aticiaJ s ta tem en ts . Y our 
firm  î>as au d ited  G riffin 's financial s ta tem en ts  j;or each  o f th e  last five years. 
Tn each  of those  years, GrifTin has icceivcd  an  unqualified  opin ion  on its 
s tatem cntiu

P iann ing  i'^ata
You .are responsib le  for d e te rm in in g  th e  reasonab leness of th e  ac­

c o u n ts  receivab le  balance. F in a n c ia l d a to  p ro jec ted  a t  th e  en d  o f the  
c u rre n t y e a r a re :

A ccounts receivab le  b a lan ce  ^ 2,500,000
T o ta l assets  14,000,000
E q u ity  3,500,000
N et incom e 875,000

I t  has a lre a d y  been  verified, based  on  th is  y e a r 's  s tu d y  en d  ev a lu a tio n  
o f m te m o l contro ls, including te sts  c f  com pliance  u tilis in g  a ttr ib u te s  sam p ­
ling techniques, th a t  in te rn a l co n tro ls  fo r  th e  -accounts receivab le  system  
e re  excellen t. A ccordingly, th e  re licoce  assigned  to  in te rn a l co n tro l is .70. 
T h e  re liance  assigned to  su p p lem en ta l p ro ced u res  (su c h  as an a ly tica l re> 
view  o f significant ra tio s  a n d  t r e n d ra n d  resu ltin g  investigation  o;f unu su al 
fluctuation» and  questionab le  ite m s) is .20. T h u s , fo r a  desired  com bined  
re liab ility  o f .95, th e  p lan n ed  risk  o f accep ting  a  m a te ria lly  m issta ted  
a m o u n t (/? r is k )  is .2083.

T h e  am oun t o f a  m a te ria l e r ro r  w ith  re spec t to  th e  accoun ts  receiv­
ab le  ba lan ce  h as  b een  d e te rm in ed  to  b e  $175,000. B ased  on th is  m a te ria l­
ity  th reshho ld , a  p la n n e d  r isk  o f .2083^ a n d  a  p lb rm cd  r isk  o f re jec ting  a - 
co rrec tly  s ta ted  am o u n t ( » r i s k )  o f ÜS, d esired  prectsioo  is $123,327.

B ased on desired  precision  o f  $123;827r b  p la n n ed  «r risk  o f .05, e n d  
a n  e stim ate d  s tan d a rd  d e v ia tio n  o f d ifferences in  accoun ts  inc luded  in  th e  
accoun ts receivab le  b a lan ce  o f $1,768.95 (b a se d  on  la s t  y ear’s ach ieved  
s tan d a rd  d ev ia tion  o f d ifferences), a  s im p le  random  sam p le  (s tra tif ica tio n  
was no t p rac tic ab le ) of size 195 w as calcu la ted . P ositive  connrtna tions 
w eie  ubtaint-d for m ost accoun ts. F o r those accoun ts  m  w hich rep lies  to  
confirm ation  requests  w cic  n o t received , th e  am o u n ts  w ere veriîietj by  
exam ining  re lev an t con trac ts, sh ipp ing  docum ents, and  evidence th a t tl«e 
b u y er ha^l acknow ledged rece ip t of th e  sh ipm ent and  by  vouching iruna- 
actions for a period  a round  th e  ba la itce  sheet date .

T h e  dilTcrence m ethod  o f e stim atio n  woa se lec ted  (a s  h a ;  been  in 
p rev ious ouclits) to  d e te rm in e  th e  e s tim a ted  au d ite d  v a lu e  of th e  account. 
T h e  d ifference m ethod  o f e s tim atio n  w as se lec ted  bccouse e su b stan tia l 
num b er of differences w ere  ex p ec ted  (b a sed  on  prev ious au d its  o f a ccoun ts  
re ce iv ab le ) and because th e se  d ifferences h av e  n o t ap p ea re d  to  b e  re­
la ted  to  the  m ag n itu d e  of the-book  vo luc (b a sed  on p r e v i c s  au d its  of ac­
coun ts  rece iv ab le ). T h e s e  d ifferences have no t been  system atic  n o r m a­
te ria l in the  aggregate  in  th e  p a s t  an d  a re  n o t e xpec ted  t o  be system atic  nor 
m ateria ! in th is audit.

£ x e c ir / iu n
T h e  ijstim atetl a u d ite d  v a lu e  o f  $2 ,385,000 wag d e te rm in ed  as 

follow s:
d  :v- (S u m  of o b s c r /e d  d d fe re n rc c /n )  =: $45 .0 8 0 /1 9 6  :z  $2.10 

(o v e rs t.i le in en t)  
l> N • d  SOU • S2JO  $115.1)00 (o v o n .ia tcn ieo l)
A V - n v  h D -  $2..SCo.0mt— $115.000---

•• th e  n ira n  d ifférence  of ore- : Us in i'-.. iu m p le  îrc.'ti 
th e  houk vuUtt?

G -2
N %= th e  nur.iljcT o f accoun ts  in th e  p*opulatioc o f üÿcour*ts 

receivab le
D  ™ th e  e slim tilcd  to ta l d ifference  b e tw een  book  ond 

au d ited  v a lues  
AV =  th e  e s tim a ted  au d ited  va lue  
B V  =  th e  fci>or(e«l book  voluc 

In  dete rm in ing  th e  m ean  d ifference  of accoun ts  in th e  sam p le  from  th e  
book va lu e  ( d ) ,  118 accoun ts h a u  zero  d ifferences an d  78  accounts h ad  
non-zero  differences ran g in g  from  a n  u n d c rs ta tem e rït of $ 2 0 0  to  on  over­
s ta tem e n t o f $ 1,250. T h e  p a tte rn  o f non-response to  con firm ation  rec|uests 
w as as follows:

Parccnteg* of 5srr.pl* Accounts 
Not RsipondiPR

A ccounts w ith  n o  observed  d ifferences 8 %
A ccounts w ith  non-zero  d ifferences o b served  1 0 %

T h e  observed  differunccs svure d u e  to  o n e  o f the . fo llow ing, e rro rs : im ­
p roperly  pricing  invoices; m isfoo ting  invoices, billing- fo r taxes  to  tax  
ex em p t o rganizations, b illing  f o r  fre igh t o n  sales  w ith  te rm s  F.O .B : d e sti­
nation , im properly  figuring  sales  d iscoun ts, o r tran sp o sin g  d ig its  in  p o s t­
ing. N o  system atic  d ifferences w e re  de tected .

E vaiiiatiofi-
W ith  th e  passage o f tim e, ex ten siv e  effo rt w ould  b e  re q u ired  to  select 

an d  co n d u ct te s ts  o f m o re  acco u n ts . T h e  cost o f th is  e ffo rt is th o u g h t to  b e  
p roh ib itive; thus, te s t  ex tension  is  n o t a  v iab le  a lte rn a tiv e .

A fte r an a ly z in g  th e  sam p le  d a ta ,  a  rev ised  e s t lm a te n f  th e  s ta n d a rd  * 
dev ia tio n  o f differences o f $2 ,122.75  w as  m ode. P ro m  th e  a c h iev e d sam p le  
results, a n  in fin ite  n u m b e r o f decision  in te rv a ls  c an  b e  c o n stru c ted  th e  
purpose o f w hich  is to  d e te rm in e  w h e th e r  th e  s ta t is tic a l ev id en ce  supporta  
th e  correctness, o f th e -b o o k  v a lu e ; F iv e  such  in te rv a ls  a r c  given below . 
Select from  am ong those decision  in te rv a ls  th a t  a re  g iven  th e  ono th a t  b est 
reflects y o u r in te rp re ta tio n  o f th e  s ta t is tic a l ev idence  in th is  case:
(N o te  tlia t th e re  is n o t a “co rrec t an sw er” to  th is  exercise . R a th e r  y o u  a re  
a sked  to  se lec t from  th e  five decision  in te rv a ls  th a t  a re  g iv e n  th e  o n e  th a t  
b est reflects ya u r  in te rp re ta tio n  o f th e  s ta tis tic a l ev idence . A ll o f th e  d e c i­
sion in te rv a ls  h ave  been  p ro p erly  com pu ted , an d  each  rep re sen ts  a s ta ­
tis tically  accep tab le  so lu tion . A lth o u g h  it U no t n ece ssa ry  to  ve rify  th e  
com puta tions, calcu lations to  su p p o rt these  five decision  in te rv a ls  a re  
given in A ppendix A a t  th e  end  o f th is  exercise.

— D ecision in te rv a l: $2,351,407 t o $2,648.503 w ith  OS.O'f- re liab ility  
(B o o k  v a lu e  o f $2,500.00(7 +  precision  o f $ 1 4 8 .5 0 3 ); ^ r i s k  is .3532

—  D ecision in te rv a l: $2,363,054 to  $2.634.046 w ith  0 2 .5 %  re liab ility  
(H ook  value of $2,500,000 3: precision  of $ 1 3 4 ,9 4 6 ); risk is .2981

— — D ecision in te rv a l: $2,375,667 to  $2,624,333 w ith  0 0 .0 %  re liab ility
(B o o k  va lue  of .$2,500,000 :ti p recision  o f $124^333); /I  risk  is .2514

— D ecision in te rv a l: $2.382.491 to  $2,617,509 w th 8 3 .0 %  re liab ility  
(B o o k  va lue  of $2,500,000 - t  precision  o f $ 1 1 7 .5 0 9 ); /I risk is .2236

— D ecision  in te rv a l: $2.386.281 to  $2,613,719 w ith  86.6'V’ rc linb ilily  
(B o o k  v a lu e td  $2.500,000 ±: precision of $ 1 1 3 ,7 1 9 ); >f risk i s .2033

C onsider you r expressed  in te rp ré ta tio n  of th e  s ta tis tica l ev idence  above 
in term s o f th e  decision jo  accep t th e  accoun t ba lance  us be ing  co rrec t o r 
to  le ject th e  account ba lan ce  as being  m a te ria lly  m issta ted . W hich o f the  
iolIo-.v;.ig positions b e lte r  describes th e  course you w ould  ta k e :

the  Statistical cvu iu a tio n  ,,nt lu n v e ' a*“ l thus  m ake  the  
a c i-ep l/ic jec l decision judgernen tu lly

the .1» c e p i / f . jvLt decision  m i your st.U. .licai e 'a l u a ’ ioii ex 
pres-.ed als>ve



M-1
M ttrk îey , Inc^ a a  e lectron ic#  &rm o pera ting  o u t of ^he m idv/est, m a n u ­

facture#  co m p o n en t p o rt#  u sed  in  th e  cab le  te lev ision  industry . A# yctu* 
Arm's c lien t, M o rk ley  h as  req u e sted  on  a u d it of its  A nanciat s ta tem en ts . 
Y our firm  h a s  a u d ite d  M a rk fe y ’s nnancial s ta tem e n ts  for each  o f th e  last 
five years. In  e ach  o f th o se  years, M ark lcy  h as  received  an  unqualified  
op in ion  o n  its  s ta tem en ts .

Planning  t>«ta
Y ou a rc  re sponsib le  fo r d e te rm in in g  th e  reasonab leness o f th e  ac ­

co u n ts  rece iv ab le  ba lan ce . F in an c ia l d a ta  p ro jec ted  a t  th e  end  of th e  
c u rre n t y e a r  a re :

A ccounts  rece iv ab le  b a lan ce  $ 2,500.000
T o ta l  a sse ts  14,000,000
E q u ity  3,500,000
W et incom e 875,000

I t  has a lre a d y  b een  verified , b a ted  on  th is  year*# s tu d y  an d  ev a lu a tio n  
o f in te rn a l con tro ls , in c lu d in g  te s ts  o f cruvpUonce u tiliz ing  a ttr ib u te #  samp» 
ling  techn iques, th a t  in te rn a l con tro ls  fo r  th e  acco u n ts  rece iv ab le  systezxr 
a rc  excellen t. A ccordingly , th e  reliance* assigned to  in te rn a l c o n tro l is  .70. 
T h u  re liance  assigned  to  su p p lem en ta l p rocedu res (su c h  a s  an a ly tica l re ­
view  of significant ra tio s  a n d  tre n d s  an d  re su ltm g  in vcstigatto srcf unu su a l 
fluc tua tions  en d  q u e stio n ab le  i te m s ) i:i ÛiO. T h u s , fo r  a  desired  com bined 
re liab ility  o f .95^ the .p laxuved  risk  of accep ting  a  m a te ria lly  m iss ta ted  
am o u n t r is k )  is .2083.

T h e  am o u n t of a  m a te r ia l e rro r  w ith  re sp ec t t o  th e  accoun ts  receiv- 
e b !f  b a lan ce  has b een  d e te rm in e d  tn  bo  S 175,000. B ased  on  th is  m a te ria l­
ity  th reshho ld , a  p la n n e d /f  risJnof .2083^ a n d  a  p la n n e d  risk  o f r e je c tin g »  
co rrec tly  s ta te d  a m o u n t ( a  r i s k )  o f .05, desired  p rec ision  is  $12 3 3 2 7 .

B ased  on  d e sired  p rec ision  c f  $123,627, a  p lan n ed  <$ risk  o f .OS, an d  
a n  e s tim a ted  s ta n d a rd  d e v ia tio n  o f d iflw ences in  acco u n ts  included  in  tim  
accoun ts receivab le  b a la n ce  o f  $1,263.54 (b a s e d  o n  la st y e ar 's  achieved 
s tan d a rd  d ev ia tio n  o f d iffe ren c e s) , a  s im p le  ran d o m  sam ple  (s tra tif ica tio n  
w as n o t p ra c tic ab le )  o f s ize  100 was calcu la ted . P ositive  confirm ations 
w ere  o b ta in e d  fo r m ost accoun ts. F o r  those  accoun ts  in  w hich rep lies Co 
confirm ation  req u e sts  w e re  n o t received , th e  am o u n ts  w ere verified by  
exam in ing  re lev an t c o n tra c ts , sh ipp ing  docum ent::, an d  ev idence th a t th e  
b u y e r had  acknow ledged  rec e ip t of th e  sh ipm en t an d  b y  vouching tra n s ­
actions for a  p e riod  a ro u n d  th e  ba lance  sh ee t da te .

T h e  d ifference  m e th o d  o f  e stim ation  w as se lec ted  (a s  h as  b een  ia  
p rev  ious a u d its )  to  d e te rm in e  th e  e stim ated  au d ited  va lu e  of th e  account. 
T h e  d ifference m e th o d  o f  e stim atio n  w o r  selec ted  because  a su b stan tia l 
n u m ljc f o f d ifferences w ere  e x p ec ted  (b a sed  on  p rev ious  au d ita  of accounts 
re c e iv ab le ) an d  because  th e se  difference# hnve n o t ap p ea re d  to  b e  re­
la te d  to  th e  m ag n itu d e  of th e  hook v a lu e  (b a sed  on  p rev ious au d its  of ac- 
coun ia  re c e iv a b le ) . T h e s e  d ifferences h av e  n o t b een  sy stem a tic  no r m a­
te ria l in  th e  a gg regate  in  th e  p a s t  an d  e re  n o t expec ted  to  be  system atic  no r 
m a te r ia l in  th is  aud it.

Ezeci#f/on
T h e  e s tim a te d  audited! v a lu e  o f $2,385,000 wa# d e te rm in ed  as 

follovfs:
d i r  (S u m  u! c b se fv e d  d»fler<nces/p.) $ 2 3 ,000 /100  $Z30

(o v e r s ta te m e n t)
I> =s N  • U — 5 0 0  • $230  =  '1115,000 (o v e f ita le n ic a i)
A V  =  B V - h D — $2.500.000 — $115,000 =  $2.385,000 
w h a t# :

d  =  th e  m e u n  difference of account# in  she sam ple  from  
th e  b o o k  va lu e

M>2
W =  th e  n u m b e r of accoun ts in th e  ix>puta(ion of account# 

receivab le
D  =  th e  e s tim a ted  to ta l difference b e tw een  book  and  

au d ited  values 
AV =  th e  e s tim a te d  au d ited  va lue  
B V  =  th e  re p o rted  book value 

In  de te rm in in g  th e  m ean  d ifference o f accoun ts  in th e  sam p le  from  the 
b ook  vo lue  ( d ) ,  60  accoun ts h a d  zero d ifferences an d  4 0  accounts had  
nun-zero  d ifferences ranging  from  an  u n d e rs ta tem en t o i $120 to  r n  over­
s ta tem e n t o f $960. T h e  p a tte rn  of non-response to  confirm ation  requests  
w as a s  follows:

Pwceniag# of Sample Aseouats 
N»; Roipandiog

A ccount# w ith  u o  observed  differences 8 %
A ccounts w ith  non-zero  dcflcrencea observed  10%

T h e  o b serv ed  differences w e re  d u e  to  one o l th e  follow ing e iro rs : im ­
p ro p e rly  p ric ing  invm ccs, m isfootlag  invoices^ b illing  fo r  tn se#  to  tax  
ex em p t crguiiizat:ans,-b illing  fo r freight on  sa les  w ith  te rm s  P.O .B. desti­
n a tio n , im properly  figuring sales discounts, o r  tran sp o sin g  d igits in  post­
ing. N o  sy stem atic  d lS ersnccs  w ere de tected .

E valuation
W ith  th e  p assage o f time^ ex tensive  effort w ould  b e  requ ired  to  select 

an d  i n d u c t  testa  o f  m ore  çiccountc. T h e  cost o f th is  e ffo rt is th o u g h t to  be 
p ro h ib itiv e ; thus, te a t ex tension  is n o t a  v iab le  a ltem r.tiv e .

A fte r  erM ^rzing th e  sam p le  d a ta , a  rev ised  e s tim a te  o f th e  s tan d a rd  
d e v ia tio n  o f d ifferences o f $1,516.25 w as m ad s. F ro m  th e  ach ieved  la m p te  
re su lts , a n  in fin ite  n u m b e r o f decision  in te rv a ls  c an  be  co n stru c ted  th e  
p u rp o se  of w h ich  is to  d e te rm in e  w h e th er th e  s ta tis tica l e v idence  su p p o rts  
th e  co rrec tn ess  c f  th e  book valua. F iv e  such  in te rv a ls  a re  given below . 
S e lec t from  am ong  those  decision  in ie rv a ls  th a t  a re  g iven th e  o ne  th a t  b e s t 
re flec ts  y o u r in te rp re ta tio n  o f th e  sto tis tica l ev idence in th is  case :
(N o te  th a t  th e re  is n o t a  “co rrec t answer** to  th is  exercise. R a th e r  y ou  a re  
a sk ed  to  select from  th e  five decision, in te rva l#  th a t  a re  g iven  th e  one th a t  
b est re flec ts  y o u r in te rp re ta tio n  of th e  s ta tis tic a l ev idence. A il o f th e  deci­
sion in te rv a ls  have  b een  p ro p e rly  com puted , and  each  rep re sen ts  a  s ta ­
tis tic a lly  a ccep tab le  so lu tion . A lthough  It is n o t n ecessary  to  verify  th e  
com pu ta tiona , co lcu lations to  su p p o rt these  five decision  in te rv a ls  a re  
given  in  A ppendix  A  a t  th e  e n d  of th is  exercise.

— D ecision  iuter-.-al: $2,351,407 to  $2.648,593 w ith  9 3 .0 'J re liab ility  
(B ook  v a lu e  o f $2,SO:,.000 A  precision c f $ 148,593 ) ;  0  risk is .3632

— D ecision  in te rv a l: $ 2 3 6 5 .0 5 4  to  $2,634,946 w ith  9 2 .5 %  re liab ility  
(B o o k  v a lue  of $2,500,000 3: precision  of $ 134 ,946 ); fl risk i# .2981

—  D ecision  in te rv a l: $2,375.667 to  $2,624.333 w ith  9 0 .0 %  re liab ility  
(B o o k  va lue  of $2,500.000 J :  precision  o f  5124 ,333 ); fS risk  i» .2514

—  D ecision in te rv a l: $2.3B '\491 to  $2 617.509 w th  88 .0%  re liab ility  
(B o o k  v a lu e  of S2.SOO.000 J : precision  o f 5 1 1 7 ,5 0 9 ); ff rU k is .2236

— D ecision  in te iv u l: $2,386,281 to  $2.613.719 w ith 86 .6 ' .' re liab ility  
(B o o k  v a lue  of $2.500.000 precision of ? 113.710) ; tî risk :# .:0 8 3

C onsider y o u r exp ressed  in te rp re ta tio n  of th e  staiisticu i ev idence  above 
in  te rm s  of th e  decision to  occcpjt th e  account ba lance  us being  c o rrec t o r 
to  re je c t th e  accoun t balance  as being m a te ria lly  m issta ted . W hich  o f th e  
follow ing position# l>etter describes th e  co*irse you w ould ta k e :

— d e e m  th e  s t a t t f i c u l  e v a lu a t io n  " in c o n c lu s iv e "  a n d  th u s  m a k e  th e  
a r c s p t / r e j e c t  d  ;- ;a io n  jutJge.-ncntH ÎIy

— Iiusc th e  a c c fp c  'ro iiT t * ,icn  o'* jO*.tr e v u lu  A ion cx -
p re x s c l  a b o v e

o



T  i
T Uaxton, Inc^ a n  d e c t ta n ic ^  (irm  o u t of th e  mtUwe&t, m enu-

fac tu res com ponent p a rts  used  in th e  cab le  te lev ision  in d u stry . As y o u r 
h rm s  client, T h a s lo n  has req u ested  an  uud it of its financial s ta tem en ts . 
Y our I'um has au d ited  T lia s to n ’s financial s ta tem e n ts  for each  of th e  la s t 
five years. Zn each  of those year.% T h u s tu n  h as  received  an  unquahhvd  
opin ion  on its  s ta tem en ts .

P /annintf D ota
Y ou a re  responsib le  for d e te rm in in g  th e  reasonab leness of th e  ac­

co u n ts  receivab le  b a lance . F in a n c ia l d a ta  p ro jec ted  a t th e  e n d  o f th e  
cu rre n t y e a r  a re :

A ccounts rece iv ab le  b a lan ce  $ 2,500,000
T o ta l  a sse ts  14.000,000
E q u ity  3,500,000
N e t Incom e 875,000

It has a lre a d y  b e en  verified, b ased  o n  th is  y e a r 's  s tu d y  an d  ev a lu a tio n  
o f in te rn a l controls, includ ing  te sts  o f com pliance  u tilizing  a ttr ib u te s  sam p ­
ling techniques, tlia t in te rn a l co n tro ls  fo r th e  a cco u n ts  receivab le  system  
a re  ;x3or. A ccordingly, th e  relianice assigned  to  in te rn a l con tro l is .00. 
T h e  re liance  assigned to  su p p lem en ta l p ro ced u res  (su ch  o s a n a ly tica l re- 
viesv 0:1 significant ra tio s  a n d  tren d s  an d  resu ltin g  investigation  of u n u su a l 
fluctuations an d  q u estio n ab le  ite m s )  is J.O. Thus» fo r a  d esired  com bined  
re liab irtly  o f .95. th e  p lan n ed  risk  of a ccep tin g  a  m a te n a lly  m iss ta te d  - 
am o u n t (/f  r is k )  is .0625.

T h e  a m oun t o f a  m a te ria ! e rro r  w itli re sp ec t to  th e  accoun ts  receiv - 
a b le  bsilance lias b een  d e te rm in e d  to  b e  S 175.000. B ased  o n  th is  m a te r ia l­
ity th reshho ld , e  p la n n e d  jS risk  o f .0625. a n d  a  p la n n e d  risk  o f re je c tin g  a  
co rrec tly  s ta ted  am o u n t (o  r is k )  o f .05, d e s ired  p recision  is $98.281.

Brjsed on desired  p rec isio n  o f  $-98,2tlt7 a  p lan n ed  -  risk  of. .05, a n d  
an  estim ated  s tan d a rd  d ev ia tio n  o f d ifférences in  a cco u n ts  inc luded  in th e  
accounts receivab le  b a la n ce  of $1404.01 (b a s e d  o n  la st y ea r 's  ach ieved  
s tan d a rd  d ev ia tion  o f d iffe ren ces), a  s im p le  ran d o m  sam p le  (mtrotifirmtioa 
was not p rac tic ab le ) o f size 196 w as ca lcu la ted . P ositive  confirm ations 
w ere ob ta ined  for m ost accounts. F o r  th e se  acco u n ts  in  w hich  rep lies  to  
confirm ation  requests  w ere n o t received , th e  am o u n ts  w ere  verified  by 
exam ining  re levan t co n trac ts, sh ipp ing  d ocum en ts, an d  evidence :h a t th e  
b u y e r had  acknow ledged receip t of th e  sh ip m en t an d  by  vouching tra n s­
actions for a period  a ro u n d  th e  ba lance  she<^t d a te .

T h e  d ifference m e th o d  of e s tim atio n  w a s  se lec ted  (a s  has been  in 
p rev ious a u d its )  to  d e te rm in e  th e  e s tim a te d  a u d ite d  v a lu e  of th e  account. 
T h e  d iilerence m e thod  of e stim atio n  w as se le c ted  because  a  substan tia ! 
num b er of differences w ere  expec ted  (b a sed  on p rev ious a u d its  of accounts 
re ce iv ab le ) an d  because  th ese  d i^ e re n c es  h a v e  no t ap p ea red  to  b e  re ­
la ted  to th e  m agn itude  of th e  hook v a lu e  (b a s e d  on  p rev ious  au d its  o(^ac­
coun ts receivab le). T h ese  d ifferences hove n o t been  sy stem atic  no r m a­
te ria l in the  aggregate  in th e  p a s t  a n d  a re  n o t ex p ec te d  to  be  sy stem atic  n o r 
m a te rie l in th is  aud it.

Execulion
T h e  estim ated  au d ited  va lu e  of $2 .416,000 w as d e te rm in ed  as 

follows r;
d (Sun* of observed  iîiiîerciive.H/n ) -- $.12,028/196 — $10fi 

(overs ta le fttcn ! )
I)  N • d  50Ü SI 68 S84.ÜÜO < o v e rs ta tem e n t)
AV IIV I D  $2,5‘Jl}00'> —  $84.000 S2.41t>,0U0
w h ere :

d  — th e  in ru n  tlif]ef';*v-;e of accoun ts in th e  sam p le  from  
th e  t>i- k vuJue

T  2
N  2= (ite n u m b er of accoun ts  in th e  popu la tion  of accounts 

receivab le
D  =- th e  e stim ated  to ta l d ifference  be tw een  b ook  and  

au d ite d  va lues 
AV ru th e  e s tim a ted  au d ite d  va lu e  
BV  =  th e  re p o rted  book v a lu e  

In  de te rm in ing  th e  m ean  d ifference of a cco u n ts  in th e  sam ple  frcm  the 
book va lue  ( d ) ,  118 accoun ts  hud  zero  d ifferences a n d  78 accoun ts  had  
non-zero  d ifierenccx ran g in g  from  a n  u n d e rs ta te m e n t o ' $130 to  an  over­
s ta tem e n t o f $1,050. T h e  p a tte rn  o f non-response to  confirm ation  requests  
w as 2s follows:

o f  Sam ple Accouctla 
Wot R npoiu liac

A ccounts w ith  n o  o b served  d ifferences 8 %
A ccounts w ith  non-zero  d ifferences o b serv ed  10%

T h e  observed  d ifferences w ere  d u e  to  o n e  o f th e  follow ing e rro rs : im ­
p ro p erly  p ric ing  invoices, m isfoo ting  invoices, b illing  fo r tax e s  to  tax  
exem pt o rgaaizo tions, b illing  fo r freigh t on  sales  w ith  te rm s  F.O J3. d e sti­
na tion , im properly  figuring sales  d iscoun ts, o r  tran sp o sin g  d ig its  in  post­
ing. N o  system atic  d ifferences w ere  d e tec ted .

SvoSuation
W ith  th e  passage  o f tim e , ex tensive  e ffo rt w ould  b e  req u ired  to  celec t 

a n d  conduct te sts  o f m o re  accounts. T h e  co st o f th is  efiforl is th o u g h t t o  b e  
p roh ib itive; thui^ te s t  ex tension  is n o t a  v ia b le  a lte rn a tiv e .

A fte r analy sing  th e  sam p le  d a ta , a  re v ised  e s tim a te  o f tite  s tan d a rd  
d ev ia tio n  of d ifferences o f $1,684,81 w as m ad e . F ro m  th e  ach ieved  sam p le  
resu lts, on  infinite n u m b e r o f  decision  in te rv a ls  c an  b e  co n stru c ted  th e  
pu rpose  o f whscb is to  d e te rm in e  w h e th e r  th e  s ta t is tic a l ev idence  su p p o rts  
th e  correctness o f th e  book  value; F iv e  su ch  in te rv a ls  a rc  g iven below . 
S e lect from  am ong  th o se  decision  in te rv a ls  th a t  a re  g iven th e  o n e  th a t  b est 
reflects y o u r in te rp re ta tio n  of th e  s ta tis tica l ev idence  in th is  case :
(N o te  th a t th e re  is n o t  a  "co rrec t cnsw er"  to  th is  exercise. R a th e r  y o u  w  e 
a sked  to  select from  th e  five decision  in te rv a ls  th a t  e re  g iven th e  one  t lu . t  
b e s t reflect* y ou r in te rp re ta tio n  of th e  s to tisb ca ! ev idence. A ll of th e  d ec>  
sion in te rva ls  have been  p ro p e rly  com pu ted , ond each  rep resen ts  a  sl;;- 
tis tico lly  acccp tob ls  so lu tion; A lthough  i t  is no t n ecessary  to  yerify  th e  
com puta tions, calcu la tions  to  su p p o rt th ese  five decision  in te rv a ls  a rz  
K«vcn in A ppendix A a t th e  end  o f th is  exercise.

— D ecision in te rv a l: $2,382.063 to  S 2 .617.937 w ith  95 .0%  reliah ilit;/ 
(B ook  value o f $2,500.000 r t  precision  of $ 1 17 ,937 ); / /r isk  i s . 171 I

—  D ecision in te rv a l: $2,392.804 to  S2.607.106 w ith 92.5^0 réhabiliter 
( B ook volue o f $2,500,000 precision of $ 1 0 7 ,1 0 6 );//  r isk  i s . 129 *!

—  D ecision in te rv a l: $2,401.318 to  $2.598,682 w ith  9 0 .0%  re liab ility  
(B ook  value o f $ 2 ,5 0 0 .0 0 0 - t  precision of S 98,682 ) ; ; / risk is .1021; 
D ecision in te rv a l; $2,409.742 to  $2.590,258 w ith  8 6 .7%  reHabilii> 
(B ook  value o f $2,500.000 :• precision  o f $ 9 0 .2 5 8 ) ; / /r isk  is .0793

— D ecision in te rv a l: $2.416.963 to  $2,583.037 w ith  3 3 .2%  re liab ility  
(B ook  value o f $2,500,000.1: precision o f$  33.037 > ; / / rrsk is .0625 

C onsider you r expressed  in te rp re ta tio n  of th e  s ta tis tica l ev idence  above 
in te rm s of th e  decision  to  accept the  account ba lance  as being  correct, o r 
lo  re jec t th e  account b a lan ce  ns being m a te ria lly  m isstated . W hich  o f th e  
following positions b e tte r  describes th e  course  you  w ould ta k e :

- th e  s ta tis tica l evalu.iUon “m conclii^i.c*’ and  ihu^ r.i.ike th e  
a cc e p t/re je c t tlccision judncn ien tu lly

- '  " 'b e  Jo . ISJOU oii ycu , ;t «ÎjstuMl fv .;.uu»ioa t  (
p r e : ^ a b u v e

&



W-l
Winston» In c ,  a n  e lec tro n ics  firm  cp t;ra tin g  o u t of th e  m idw est, m anu- 

factu res com ponen t p a rts  u sed  in  th e  cab le  te lev ision  industry . As you r 
firm 's c lient, W inston  h as  req u ested  on  au d it o f  its financial s to tcm enls. 
Y our [ rm  luis au d ite d  W inston ’s  financia l s ta tem e n ts  fo r each  of th e  la s t 
five years. In  each  o! those years, W inston  lias received  a n  unqualified  
opinion on its  s ta tem en ts .

Planning D ata
Y ou a re  responsib le  fo r determ tnint* th e  reasonab leness o f th e  ac ­

count» rece iv ab le  ba lan ce . F in an c ia l d a rs  p ro jec ted  a t  th e  en d  o f th e  
curren t y e a r a re :

A ccoim ts rece iv ab le  b a la n ce  $ 2,500.000
T o ta l  a sse ts  14,000,000
E q u ity  3,500.000
N e t incom e 875,000

It  has a lre a d y  b een  verified, b a sed  o u  th is  y e a r 's  s tu d y  e n d  ev a lu a tio n  
o f in te r nal con tro ls , rn c lu d in s  te s ts  o f ccnnpliance u tilis in g  a ttr ib u te s  sam;>- 
ling  techn iques, th a t  in te rn a l control& foc th e  accoun ts-rcceivab le  system  
a rc  poor. A ccordingly , th e  re lian ce  ass igned  t o  in te rn a l contrcV is .00. 
T h e  re liance assigned  to  su p p lem en ta l p ro ced u res  (su c h  as an a ly tica l re ­
view  o f s ignificant ra tio s  e n d  tre n d s  a n d  re su ltin g  Investigation  o f  u n u su a l 
fluctuations a n d  q u estio n ab le  ite m s )  is .20. T h u s , fo r a  d esired  com bined  
re liab ility  c f .95, th e  p la n n e d 'r is k  o f a cce p tin g  «  m a te ria lly  m is s ta te d  
am oun t ( / f r i s k )  is .0 6 2 5 .

T h e  am o u n t o f a  m a te ria l e r ro r  w ith  re sp ec t to  th e  accoun ts  receiv ­
ab le  balance  h as  b een  d e te rm in e d  to  b e  $175,000. B ased  on  th is  m atcrlR i- 
ity  th re ih h o ld , a  p la n n e d  f fr U k  o f  .0625, e n d  a  p lan n ed  risk .o f Te jeering  a  
c o rre c t! / s ta te d  a m o u n t ( a  r is k )  o f Æ5, d esired  preciston  is $98,281;

C ased  o n  desired -p rec isio n  o f $ 9 8 ;2 8 i, a  p la n n e d  a  risk  of .05, an d  
on estim ated  s ta n d a rd  d ev ia tio n  o'? d ifferences i n  a ccoun ts  inc luded  in  th e  
accounts rece iv ab le  b a la n ce  c f  $1,002.87 (b a s e d  on  la st y e a rs  ach ieved  
s tan d a rd  d ev ia tio n  o f d iffe ren ces) , a  s im p le  ran d o m  sam p le  (s tra tif ica tio n  
was n o t p ra c tic a b le )  o f s ire  100 w as ca lcu la ted . P o s itiv e  confirm ations 
w ere o b ta in ed  for m o s t accounts. F o r  tliose  acco u n ts  in w hich  rep lies to  
confirm ation  req u ests  w ere  n o t received , th e  am o u n ts  w ere  verified b y  
exam ining re lev an t c o n trac ts , sh ipp ing  ilocum cnts, and  ev idence  th a t  th e  
b uyer h  id  acknow ledged  re c e ip t o f th e  sh ip m e n t ond  b y  vouch ing  tra n s ­
actions I O f  a  p e riod  a ro u n d  th e  b a lan ce  shyot d a te .

T b s  d ifference m e th o d  of e s tim atio n  w as selec ted  (o s  has b een  to  
previous a u d its )  to  d e te rm in e  th e  e s tim s  ed au d ite d  v a lu e  o f th e  accoun t. 
T h e  d ifference m eth o d  o f e s tim a tio n  w as selec ted  becaus: a  su b stan tia l 
n um ber of differences w ere  expec ted  (b a s e d  on  p rev ious  au d its  o f accoun ts  
re ce iv ab le ) end  because  th e se  d ifferences h<ve n o t ap p ea re d  to  bo re­
la ted  to  the  m ag n itu d e  o f th e  boo k  v a lu e  (b a s e d  on  p rev ious  au d its  of ac­
coun ts re c e iv ab le ). T h e s e  d ifferences h a v e  n o t been  system atic  n o r m a­
te r ia l in I he agg reg a te  in th e  p a s t e n d  a re  n r*  expec ted  to  b e  system atic  n o r  
m ateria l in th is  au d it.

E xecu tion
Till! e s tim a ted  au d ite d  v a lu e  o f $2,416,000 w as d e te rm in ed  as 

follow s;
d  =  (S u m  of o b serv ed  d iffc ren c e s /n )  =% $ 1 6 .8 0 0 /1 0 0  =- $166 

(o v e rs tn tc m e n t)
D  := N  • d  =  5 00  • $158 ~  $84,000 (oyerr< ta tem ent)
AV =  B V  4- D  ^  $2,500.000 — $84.000 S 2 .416.000
w here:

d  — th e  m eu n  d ifference  o f a ccoun ts  in th e  sam ple  from  
lia ; boo k  v a lu e

W-2
N  =  th e  n u m b er of accounts  in  th e  popu lation  of accounts 

receivab le
D  =  th e  e stim ate d  to ta l d ifference betw een  book and  

a u d ite d  va lues 
AV  =  th e  e stim ated  au d ited  va lu e  
DV = . th e  re p o rted  book v a lu e  

In  de te rm in ing  th e  m e an  d ifference of accoun ts in th e  sam ple  from  th e  
book value ( d ) ,  6 0  accoun ts h a d  zero  differences and  40  accounts  hud 
non-zero  differences ran g in g  from  a n  u n d e rs ta te m e n t of $100 to  an  over­
s ta tem e n t o f $B90. T h e  p a tte rn  o f non-response  to  confirm ation requests 
w as as follows:

P e ro a n ü ie a  of S « m p le  A c c o u o is  
Mot R w pond ing

A ccounts w ith  n o  o b served  d ifferences 8 %
A ccounts w ith  non-zero  d ifferences observ ed  10%

T h e  observed  d ifferences w ere  d u e  to  one o f th e  following e rro rs: im ­
p ro p e rly  p ric ing  invoices, anW ooting invoices, billing  fo r taxes to  tax  
exem pt o rgan iza tions, b illing  fo r  fre igh t on  soles w ith  te rm s  F.O.B. d e sti­
na tio n , im p ro p erly  figuring  so les discounts, o r  transposing  d ig its in post­
ing. N o  sy ste m a tic  d ifferences  w are  d e tec te d .

EvoJijaiton
W ith  th e  passage  o f tim e , ex tensiva-efio rt w ould b e  requ ired  to  se lec t 

an d  co n d u ct te s ts  o f m o re  accounts. T h e  co st o f  th is  effort is though t to  b r 
p ro h ib itiv e; thus, te s t  ex tension  is n o t a  v ia b le  sU em ative .

A fte r a n a ly z in g .th e  sam p le  d a ta , a  rev ised  e s tim a te  o f t h e  s tan d a rd  
d ev ia tio n  o f d i^ e re n c es  o f $ 1,203.44 w as m ede . F ro m  th e  achieved sam ple  
re su lts , a n  in f in ite  .n u m b er o f-dedsto rs . in te rv a ls  c a n  b e  constructed  th e  
p u rp o se  o f w hich is to  d e te rm in e  w h e th e r  th e  s ta tis tic a l ev idence supports  
th e  co rrec tn ess-o f th e  b ook  v a lue . F iv e  such  in te rv a ls -a re  given below. 
S e lec t from  am ong  those  decision in te rv a ls  th a t  a re  g iven th e  one  th a t  b est 
re flec ts  y o u r in te rp re ta tio n  of th e  s ta tis tic a l ev idence  in  th is  case :
(N o te  th a t  th e re  is n o t a “co rrec t answ er” to  th is  exercise. R a th e r y ou  a re  
a sk ed  to  se lec t from  th e  five decision  in te rv a ls  th a t  a re  given th e  one th a t  
best reflects y o u r in te rp re ta tio n  o f th e  s ta tis tica l evidence. All of the  deci­
sion in te rva ls  h a v e  b e en  p ro p e rly  com pu ted , and  each represen ts  a  s ta ­
tis tic a lly  a ccep tab le  so lu tion . A lthough  it is n o t necessary  to  verify  th e  
co m p u ta tio n s, ca lcu la tio n s  to  su p p o rt these  five decision in tervals  a re  
g iven in A ppendix  A m: th e  e n d  o f th is  exercise.

— D ecision in te rv a l:  $2,382,063 :o  $2,617,937 w ith 9 5 .0%  reliab ility  
(B o c k  va lue  o f $2.500.000 :£: precision of $ 117 ,937 ); drislc i s .1711 

— D ecision  in te rv a l: $2,392.894 to  $2.607.106 w ith 92 .5%  re liab ility  
(B o o k  v a lu e  o f $2,500,000 zk precision  o f $107 ,106 ); fi r isk is .1292 

—  D ecision  in te rv a l; $2,401.318 to  $2.398,682 w ith 90 .0%  reliab ility  
(B o c k  va lu e  of $2,500,000 :±: precision  o f 5 98 ,683); d r isk  i s . 1020 

— D ecisicn  in tc rv o l: $2.409.742 to  $2.590.258 w ith 86 .7%  re liab ility  
(B o o *  v a lu e  of $2,500,000 zr precision o f$  9 0 ,2 5 8 ) ;/Î risk is .07 93 

— D ecision  in te rv a l: $2.416,963 to  3i2.5S3.037 w ith 8 .U %  n  liobility  
(B o o k  v a lu e  o f $2,500,000 precision c t $ 83 .037); d  f is t  i'l .0625 

C onsider you r ex p ie sscd  in te rp re ta tio n  of the  s ta tistica l ev idence above 
in  term * of th e  decision  to  accep t th e  accotm t ba lance  as being co rrec t c r  
to  re jec t th e  occoun i b :;lance as be ing  m a te ria lly  m isstalcd. W hich of the  
follow ing positions b e tte r  describes th e  course you  would tak e :

. d eem  th e  s la tis tic a l ev .!Îu .!:,,n  'x^cnnclusive" and thus m ake  th e  
a c c e p t/re je c t decision  ju d g e in e r.tah y

th e  a c c -p t . -eject dcci»«.M; •»'' yii’jr ite,islic««! evaluaîson ex- 
Pf*srcd ab o v e

LAO



A ppendix  A — C alcu lu tioo»  

- =  JZ083

Griffin case:
— * -  I*»*
— n ’lC» n  KM

A  = :

i> = (5 5 !_ H » . 5!)’ -  >•-> ■«»>V  =  1 4 » =  J3 5

D ecision  in te rv a l co n stru c lio o :
W ith  9 5 .0%  re lia b ility : A  =  = * 1 4 8 3 0 3

'  ” 'r)  == . =  $123,827

W ith  92 .5%  re liflb iu ty : A  = 121»  J>i 112*1 i»n> - =  *134,946

W ith  0 0 .0 %  re lia b ility : A  =  î i l i î  î î ’- U «1 ‘“ i .  =  * 124,333 

W ith  88.0%  re lia b ility : A =  =  *117,509

W ith  86,6%  re lia b ility ; A  = imzyi iis3> : $113,719

M ork ley  C ase :

A — II ICI (l-SM =  -Ï i-^ i!^ -ï7 = -2 0 8 ï
A =

I 3 * ) S 4 )  t l M >  ( U e i  'iuxti )  =  10» r= 100

D e c 'iia n  in te rv a l co n stru c tio n :
W it!) 9.5.0% re lia b ility ; A  = - i i î l î £ Î L |W J » î î ,  =  $148,593 

W ith  92 .5%  re lia b ility : A  = - ü î l ^ î » l ‘ y f >.<??!?. =  $134 ,946  

W ith  SO.0% re lia b ility : A =  — . — *124,333 

W ith  88 .0%  re lia b ility : A  = - ü ? . 'î i t> . |“ îiJ>e«_ _  *117 509 

W ith  86.6% re lia b ility : A  =  !!?•»” ■ =  $113,719

F o r G riffin an d  M ark ley  caeca-

Achie>'Td ft: XJa ~  <M A )ITk . p  level th e n  tlrau 'n  from  n o rm a l c u tv s  
a rea  t ib le  A
F o r Isi decisicn  in te rv a l:  Ua =  - • 1” ? ° — .35; B —  S  —  
.1368 =  .3632
F o r 2ni:l decision  in te rv a l: O ,  =  J i” ???-7 

.2015 =  .2981
F o r 3 rd  decision in te rv a l: U a =
.2486 ::: .2514
F o r  4:1 decision  in te rv a l:  U .  =  . l i i l i " ? -  i ? i  
.2764 .2236
F o r 5th  decision  in te rv a l:  Up =
.2910 .2090 ‘

=  .53; =  «5 —

=  .67; ^  =  .5 —  

=  .76; ^  — 5  —  

=  .8 !; /f :=  .5 —

Thttxtoi’i case .

.0625

A ^  /  * » * ' , =  lîî«>? =  $98.28  i  I y'„ f I - f  m u t  Ml
n :-(=*“• — /« “ « i l l  " « I J W I V  =  1 4 » =  196 ̂ \  «.1*1 /

D c cb lo o  in te rv a l con stru c tio n ;
W ith  95 .0%  re lia b ility : A  =  l i î S 311J J J îL » w  _  * j  |y  937 

W ith  92 .5%  reliabU rty : A =  .»»«"■> y »  =  *107.106 

W ith  9 0 .0%  re liab ility : A  =  iîîJU iJ  ! ' tî> -” 2 l  =  $ 98,682 

V /ith  86.7%  re liab ility : A  =  - Ü *- ~  =  * 90J2S8

W ith  8 3 0 %  re liab ility : A  =  *” -  =  J  83,037

W in sto n  coaa

P : .0625U - I O  I t -S F )

A =  " u r  = - î - r j O T 3 S ü = 5  «9 ,281
I Ue '

n=^5«- “? ■ =  ( *“” **^“ * **‘”’)* =  10* =  100
D ecision  in te rv a l c o as tn K tio n :
W ith  95 .0%  re lia b ility : A  = -£i541ÎL < Jl‘L!îi5>- =  *117.937 37  

W ith  9 2 i %  rc l ia t i l i ty ;  A  — *107,106 06

W ith  90J)%  re lia b ility : A  =  * 53 ,6 8 2  82

W ith  86 .7%  re lisb ilily : A  = _ a » “-ît>-|;.lîL<ÎSîL _  $ 90 ,258  58

W ith  8 1 2 %  re lia b ility : A  =  '"* * * "  =  * 83,037 37

P ot T b a z to a  a n d  W in sto n  c a te s :

A c h ie v e d ^ ;  IT* r= .^tS A)Wg . p  tsvsS  th e n  cb ae m  £rom n o rm a l c tu v o  
a re a  ta b le  A
F o r  1st decW tm  in te rv a l: U *  =  <:»■«»—ih.s)»»s« —  *iS; a  =  3  _  
J 2 3 9  =  .1711
F c r  2 nd  decision  in te rv a l: U e  ~  J J 'J™  '» _  ;  ^  j  _
3 7 0 3  =  .1292
F o r  3 rd  decision  in te rv a l: U ,  =  " J î î l i J i  =  l  J17: ^  =  5  —
.3980  =  .1020
F o r  4 th  decision  in titrva!: U j, =  - .  Î .4 I ;  ^  =  J  _
.4207  =  Æ 7S3
F o r  5 th  decision  in te rv a l: U ,  = r  "  ' — =  163 ; ^  =  j  —
.4375  =  0 6 2 5

Va •

F o rm u la e ; D efin ition :
n  = r ( ^  y* S am ple  t i r e  using d ifference m ethod -w ith  rep lfice taea t-

u m tra tif ied  
P la im ed  level 
P lan n ed  preciatofi

") A chieved precisiot; ftt a given level o f re liab ility  
m - 'a îo «  coefficient uaed d e te rm in e  ^  risk  a t a  g iven 

U g  1» —  ’•eliabiUcy level en d  ach ieved  p recision

1® =
A =

A =  (•-

\0o



TABLE A-k

RESPONSES BY CONTROL GROUP SUBJECTS TO SELF-CLASSIFICATION 

EXERCISE AND TO DECISION CASES

D e c i s i o n  Ca se  R e s p o n s e s

j b j c c t
Jmber

S e l f - C l a s s i £ i c a c l o n  o f  
E x t e n t  o f  I n v o l v e m e n t  

i n  Sample  E v a l u a t i o n
C a se  

( I C  = 70 ,
A

n = 196)
Ca se  

(1C = 70 ,
D

n = 100) ( I C  =
C a se  C
, 0 0 ,  n  = 196)

Case  D 
IC = . 0 0 ,  n  = 100)

Ap pr oa c h B a s i s  f o r A p pr oa c h B a s i s  f o r A p pr oa c h B a s i s  f o r A pp ro a c h B a s i s  f o r
Empl oved A u d i t  A c t i o n Employed A u d i t  A c t i o n Employed A u d i t  A c t i o n Empl oyed A u d i t  A c t i o n

Ï E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t s  I C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l

2 Mo d e r a t e C l a s s l c a I S t a t i s t i c a l C l a s s i c a l S t a t i s t l e a l N o n - c l a s s i c a l  S t a t i s t i c a l N o n - c l a s s i c a l S t a t 1 s t  l e a  I

3 E x t e n s i v e C l a s s i c a l S t a t i s t i c a l C l a s s i c a l S t a t i s t i c a l C l a s s i c a l S t a t i s t i c a l C l a s s i c a l S t a t i s t i c a l

4 E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s l c a I J u d g m e n t a 1 C l a s s i c a l J u d g m e n t a I

5 E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a I C l a s s i c a l J u d g m e n t a I C l a s s i c a l J u d g m e n t a l

6 E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t s  1 C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a I

7 E x t e n s I v e N o n - c l a s s i c a l S t a t i s t i c a l N o n - c l a s s i c a l S t a t  1 s t  i c a l C l a s s i c a l J u d g m e n t a 1 C l a s s i c a l J u d g m e n t a l

B E x t e n s I v e C l a s s l c a I S t a t 1 s t  i c a I C I n s s i c a I S t a t i s t i c a l C l a s s i c a l S t a t  1 s t  l e a  I C l a s s l c a I S t a t i s t i c a î

9 E x t e n s i v e C l a s s i c a l S t a t i s t i c a l C l a s s l c a 1 S t a t  1 s t  i c a I C l a s s i c a l S t a t I s t l c a l C l a s s l c a I S t a t  i s t  i c a I

10 E x t e n s  i ve N o n - c l a s s l c a l J u d g m e n t a l N o n - c l a s s l c n i .Uidgmcntal N o n - c l a s s i c a l  S t a t i s t i c a l N o n - c l a s s i c a l Si a t  1 s t  l e a  Î

O



TABLE A-2

RESPONSES BY EXPERIMENTAL GROUP SUBJECTS TO SELF-CLASSIFICATION 

EXERCISE AND TO DECISION CASES

D e c i s i o n  Ca s e  R e s p o n s e s

S e l f - C l a s s i f i c a t i o n  o f
S u b j e c t
Number

E x t e n t  o f  I n v o l v e m e n t  
In  S ampl e  E v a l u a t i o n

Case  
( I C  = . 7 0 ,

A
n = 196)

C a se  
( I C  = . 7 0 ,

3
n = 100)

Ca s e  C 
( I C  = . 0 0 ,  n = 196)

Ca se  0  
( I C  = . 0 0 ,  n = 100)

A pp r oa c h B a s i s  f o r A p p r oa c h B a s i s  f o r Appr oach B a s i s  f o r Ap pr o ac h B a s i s  f o r
E mp l oy e d A u d i t  A c t i o n Employed A u d i t  A c t i o n Employed A u d i t  A c c i o n Employed A u d i t  A c t i o n

1 E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l N o n - c l a s s i c a l S t a t 1 s t  l e a  I N o n - c l a s s i c a l S t a t i s t i c a l
2 E x t e n s  i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a 1
3 E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a 1 C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l
A E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s l c a I J u d g m e n t a I ■ C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l
5 E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a 1
6 M o d e r a t e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a I
7 E x t e n s i v e N o n - c l a s s i c a l S t a t i s t i c a l N o n - c l a s s I c e  I S t a t i s t i c a l N o n - c l a s s i c a l S t a t i s t i c a l N o n - c l a s s i c a l S t a t i s t i c a l
8 E x t e n s i v e N o n - c l a s s i c a l J u d g m e n t a l C l a s s i c a l S t a t 1 S t  i c a I C l a s s i c a l S t a t l s t l c a 1 C l n s s i c a l S t a t i s t i c a l
9 E x t e n s i v e C l a s s i c s  I J u d g m e n t a l C l a s s l c a 1 S t a t  i S t  l e a  I N o n - c l a s s i c a I S t a t i s t i c a l N o n - c l a s s i c a l S t a t i s t i c a l

to E x t e n s  i ve N o n c t a s s i c a l S t a t i s t i c a l None I a s s i c a I S t a t  i S t  i c a  I N o n - c l a s s i c a l S t a t 1 s t  i c a  1 N o n - c l a s s l c a l S t a t i s t i c a l
tl E x t e n s i v e C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a I C l a s s i c a l J u d g m e n t a l C l a s s i c a l J u d g m e n t a 1
!2 E x t e n s i v e N o n - c l a s s i c a l S t a t i s t  i c a l N o n - c l a s s i c a I S t a r  1 s t  i c a l N o n - c l a s s  1c a 1 S t a t 1 St  i c a 1 N o n - c l a s s i c a I S t a t  1 s t  t e a  I
13 E x t e n s i v e C l a s s i c a l S t a t i s t i c a l C l a s s i c a l S t a t i s t  l e a  1 C l a s s l c a  1 S t a t i s t i c a l C l a s s i c a l S t a t  1 s t  i c a 1
IA E x t e n s  i v e Cl a s s  i c a 1 S t a t i s t i c a l C l a s s i c a l S t a t  i S t  i c a  i C l a s s i c a l S t a t i s t i c a l Cl a s  s i c a  1 S t a t i s t  t e a  1

COO



Ap p en d ix  B 

D e b r i e f i n g  Q u e s t i o n s

1. D e s c r i b e  t h e  meaning  o f  t h e  word " s u b s t a n t i v e "  as  i t  i s  u s e d  in  
t h i s  s t u d y .

2 .  D e s c r i b e  t h e  meanin g  of  t h e  t e r m  " d e c i s i o n  i n t e r v a l "  a s  i t  i s  
u se d  i n  t h i s  s t u d y .

3 .  L i s t  a t  l e a s t  one t a s k  t h a t  would  be i n c l u d e d  i n  ea c h  o f  t h e  t h r e e  
p h a s e s  o f  a s t a t i s t i c a l  s a m p l i n g  a p p l i c a t i o n ;

e x e c u t  ion

p l a n n i n g

e v a l u a t i o n

4 .  Were any  o f  t h e  i n s t r u c t i o n s  u n c l e a r ?  I f  s c ,  w h ic h  o n e ( s ) ?

5.  Were t h e r e  any  t e r m s  a b o u t  w h ic h  you  were  u n s u r e  o f  t h e i r  m ean ing ?  
I f  s o ,  l i s t  t h e  t e r m  and d e s c r i b e  what  you t h o u g h t  i t  m e a n t .

6 . L i s t  a n y  s u g g e s t i o n s  t h a t  you have  t h a t  you f e e l  m i g h t  improve  
t h i s  q u e s t i o n n a i r e .
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