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ABSTBACT 

One p u r g o s e  of f i n a n c i a l  r e p o r t i n g  is t o  a s s i s t  readers i n  

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

i s s u e  a " s u b j e c t  t o t h a d i t  o p i n i o n  wher, t h e y  had s e s i o u s  

r e s e r v a t i c u s  a s  t o  t h e  c o n t i n u i t y  of t h e   fir^, I n  Canada t h e  

a u d i t i n q  p r o f e s s i o n  have d i s c o n t i n u e d  the use of t h i s  " s u b j e c t  

toa"ppinion a n d  i n  t h e  U n i t e d  S ta tes  t h e y  arc debating 

d i s c o n t i a u i a g  it, T h i s  t h e s i s  c o n c l u d e s  t h a t  t h e  H s u b j e c t  toz1 

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

m a r k e t s  a n d  q u e s t i o n s  t h e  w i s d o ~  of d i s c o o t i n u i n g  its use. 

The m e t h o d o l o g i c a l  h u r d l e  is that f i e a a c i a l  m a r k e t s  r e c e i v e  

t h e  auditor's r e p o r t  a t  a b o u t  t h e  saBe ti= they r e c e i v e  t h e  

f i n a n c i a l  d a t a  c o n t a i n e d  i n  t h e  f i n a n c i a l  s t a t e m e n t s .  An 

observed r e a c t i o n  i n  t h e  f i n a a c i a l  m a r k e t s  c a n n o t  e a s i l y  be 

a s c r i b e d  t o  ~ i t k e r  t h e  iafvrmation i n  t h e  auditoras r zpo r t  or 2-,:, 

the i n f o r a a t i o c  i n  t h e  f i n a n c i a l  s t a t e m e n t s .  It i s  l i k e l y  the 

m a r k e t  r e a c t s  t o  b o t h ,  Yet t h e  t a s k  is t o  see orhcthex o r  n o t  it 

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

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

s t a t e m e n t s  by using a n a u l t i p f  e d i s c r i m i n a n t  a n a l y s i s  {HDA) 

b a n k r u p t @  y p r e d i c t  ion  model. S i x t e e n  f i n a n c i a l  r a t i o s  f o r  

t w e n t y - t w o  of tie e i g h t y - s i x  f i r w  were used a s  t h e  i n d e p e n d e n t  

v a r i a b l e s  i n  t h e  a n a l y s i s  s t a g e  t o  d e t e s r a i n a  tbc  !IDA p r e d i c t i o n  

m0de1, T h e  r e m a i n i n g  f irws were used t o  test t h e  p r e d i c t i v e  

power of t h e  M D B  mdef i n  a  s u b s e q u e n t  p e r i o d  and  t o  c o n t r o l  f o r  

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

iii 



E i q h t  p o r t f o l i o s  were then formed based on: (i) bankrupt 

versus non-bankr upt firms, [ii) whether  the a u d i t o r Y  s report 

contained a a 3 s S ~ e c t  tow opinion, and i i i i )  whether the firm was 

p r e d i c t e d  bankrupt  by the MDA aodel, Pfnc results  of t h e  market 

response t o  these p a r t f o l i o s  suggested that there was 

inforntatiorn content ia m s u $ j e c t  t c * *  opinions, I t  was a l s o  found 

t h a t  the BDA model performed b e t t e r  t h a n  the g l s u b j e c t  td' 

o p i a i o n s  i n  p r e d i c t i n g  insolvency, P i n a 1 1 y ,  the  e v i d e n c e  

indicates t h a t  t h e  i s s u e  of a " s u b j e c t  tow q u a l i f i c a t i o n .  c o u l d  

be a self-fulfilling p r o g h e c g ,  
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I. Int rod act  ion 

S t a t e a e n t  of f i n a n c i a l  A c c c u n t i n g  C o n c e p t  Number 1 states 

t h a t  one cf t h e  o b j e c t i v s s  02 f i n a n c i a l  r e p o r t i n g  is t h a t  it 

should p ~ o v i d e  i n f o r m a t i o n  a b o u t  f a c t o r s  t h a t  may af fect a n  

e n t e r p r i s e a s  l i q u i d i t y  o r  s o l v e n c y .  1 S o l v e n c y  e v a l u a t i o n  by  

users o f  f i n a n c i a l  s t a t e ~ l e n t s  may come i n  two fornts:  e x p l i c i t l y  

t h r o n y h  t h e  a u d i t o r ' s  o p i n i o a  (a c l e a n  o r  a 8 8 s u b j e c t  t o M  (ST) 

o p i n i o n  w i t h  respect t o  90iat.j c o n c e r n z )  a n d l o r  t h r o u g h  t h e  

a n a l y s i s  o f  t h e  f i n a n c i a l  s t a t e m e n t s  { t h e  ~ o s t  p o p u l a r  of uhich 

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

m o d e l s ) ,  3 

The Cohen C o m a i s s i o n  oa A u d i t o r s *  R e s p o n s i b i l i t i e s  

( 1  977-78) recomgend~d t h a t  t h e  a u d i t  r e q u i r e m e n t  for e x p r e s s i o n  

of a " s u b j e c t  tow q a a l i f  i c a t l o n  r h e n  material u ~ c e x t a i r ; t i c s  

e x i s t  be eliairaated,* n h i f c  t h i s  issue is stiff b e i n g  c o n s i d e r e d  

b y  t h e  A i w r i c a n  . X ~ 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 n n t a n t s  

(AICPfl) ,  the C a n a d i a l t  S n s t i t u t e  of C h a r t e r e d  A c c o u n t a n t s  {CICA) 

----------------- 
a f i n a n c i a l  A c c o u n t i n g  S t a n d a r d s  Board ,  S t a t e m n t  o f  P i n a n c i a l  
A c c o u n t i n g  C o n c e p t s  Nuaber  1, W b j e c t i ~ e s  of F i n a n c i a l  f i epor t i r tq  
by B u s i n e s s  E n t e r p r i s e " .  November, 3978, Paragraph  49, p a g e  24. 

zSee Appendix  E for a s a ~ p l e  o f  S T  o p i n i o n ,  

J T h i s  i n c l u d e s  f o o t n o t e  d i s c l o s u r e s ,  S e e  c h a p t e r  3 f o r  
e l a b o r a t i o n  and j u s t i f i c a t i o n  o f  t h i s  p o i n t ,  

* B m e r x a n  I n s t i t a 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 ,  Commiss ion 
o n  A u d i t o r s '  R e s p o n s i b i l i t i e s :  B e ~ o r t ,  G o n c l  u s i o n  a n d  
Recommendat ions ,  Nao Y o r k ,  (A ICPA,  1978) yp.29. 



i n  Novernber 1980 h a s  terininated t h e  u s e  o f  t h a t  g u a l i f i c a t i o u .  5 

s i n c e  then, some r e s e a r c h  on t h e  fefevance of t h e  ST o p i n i o n 6  

has been perforrued.  Some o f  t h e s e  s t u d i e s  uses t h e  rYiarket Based 

A c c o u n t i n g  R e s e a r c h  (P13833) method  7 w h i l e  o t h e r s  uses the s u r v e y  

t e c h n i q u e ,  However, these s t u d i e s  [ e s p e c i a l l y  t h o s e  using t h e  

aBAB a p p r o a c h )  Bay n o t  b e  v a l i d  because of t h e i r  r e s e a r c h  

design- The f i n a n c i a l  ~ a c k e t s  r e c e i v e  t h e  a u d i t o r ' s  r e p o r t  a t  

a b o u t  the saae time t h e y  r e c e i v e  t h e  f i n a n c i a l  d a t a  c o n t a i n e d  i n  

the f i n a n c i a l  s t a t e a e n t s ,  Bn observed r e a c t i o n  i n  t h e  f i n a r l c i a l  

~ a r k e t s  caano l t  easily be a s c r i b e d  t o  e i t h e r  t h e  information i n  

t h e  auditor3s report os t o  t h e  i n f o r a a t i o r i  i n  t h e  f i n a n c i a l  

s t a t e m n t s .  Yet, we n e e d  to see i t  the reafkets react u n i q u e l y  t o  

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

o p i n i o n s ,  As Bailey (1982) s u g g e s t e d  (with resFect to  t h o s e  

s t u d i e s  t h a t  uses t h e  E B B 8  method)  : 

To d r a w  c o n c l n s i o a s  a b o u t  t h e  i n f o r a a t i o n  c o n t e n t  of 
a u d i t  r e s u l t s ,  one m u s t  isolate t h e  e f f e c t s  of 
i n f o r  m a t i o n  c o n v e y e d  s p e c i f i c a l l y  b y  t h e  a u d i t  report 
c o m p o n e n t s  of the a g g r e g a t e  s i g n a l s ,  To  do so, the 
I Y a f o r ~ a t i o n  conveyed by t h e  a g g r e g a t e s  mus t  be 
c o n t r c f l ~ d ,  (pp-  141)  

ti ST o p i n i o n  w i l l  refer t o  o n l y  u n c e r t a i n t y  q u a l i f i c a t i o n s  w i t h  
r e s p e c t  t o  g o i n g - c o n c e r n ,  f o r  t h e  r e s t  of this thesis- 

' T h i s  lstethod b a s i c a l l y  u s e s  t h e  e x - p o s t  r e t u r n s  of a s e c u r i t y  as 
the d e p e n d e n t  v a r i a b l e  a n d  t h e  m a r k e t  r e t u r n s  for t h e  saae time 
p e r i o d  a s  t h e  i n d e p e n d e a t  v a r i a b l e ,  The  p a r a ~ e t e r s  of t h i s  
e q u a t i o n  a r e  t h e n  e s t i g l a t r d ,  T h e s e  p a r a n a e t e f s  a r e  t h e n  u s e d  t o  
forecast  t h e  r e t u r n s  of the s e c u r i t y  subsequent t o  t h e  p e r i o d  
u s e d  e a r l i e r ,  The d i f f e r e n c e  b e t w e e n  t h e  a c t u a l  r e t u r n s  a n d  t h e  
f o f e c a s t e d  r e t u r n s  are  then u s e d  t o  d e t e r m i n e  t h e  eflects,  i f  
m y ,  of t h e  e v e n t  i n  q u e s t i o n ,  
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s a m p l e ,  T h e  fir&$ a r e  e i t h e r  t r a d e d  on t h e  M e w  York Stock 

Exchanqe  o r  t C e  American S t o c k  f x c h a n g c  and t h e r e  is qood 

e v i d e n c e  t h a t  these two markets a r e  s e m i - s t s o n g  e f f i c i e n t  , A l s o ,  

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

r e p o r t s  is  a smal l  componen t  of t h e  t o t a l  i n f o r m t i o n  a v a i l a b l e  

t o  the f i n a n c i a l  m a r k e t ,  Firas  i n  p o r t f o f  i o  1 are e x p e c t e d  to  

f a l l  i n  c e l l  7. I s i n c e  i t  is e x p e c t e d  t h a t  t h e  p r e d i c t i o n s  of 

the aeodel and t h e  i n d i c a t i o n s  i n  t h e  a u d i t o f s *  r e p o r t s  are 

g e n e r a l l y  cotrect a n d  t h e  aarket is  e x p e c t e d  t o  react t g  it. 

F i r m s  i n  p o r t • ’  o l i o  4 are  l i k e w i s e  expected t o  f a l l  i n  cell 4 - 3  

f o r  t h e  same reason a s  a b o v e ,  f i r a s  i n  p o r t f o l i o  2 are expected 

t o  b e  i n  cell  2.7 o r  2 - 3  d e p e n d i n g  on whether t+he  p s e d i c t i o n  of  

t h e  model or  t h e  i n d i c a t i a n  of t h e  a u d i t o r s *  r e p o r t s  is 

superior, S i a i l a r l y  f u r  firms i n  ~ o r t f o f  i o  3, t h e y  are ~ x p @ c t e d  

t o  fit i n t o  ei ther  ce l l  3.1 o r  3 , 3 .  I h a v e  n o  p r i o r  beliefs as  

t o  which  p r e d i c t i o n  is s u p e r i o r  b u t  i f  the p a p e r  by A l t n a n  and 

McGouqh ( 197V) is any i a d i c a k i o a ,  t h e  p r e d i c t i o n  o f  the model 

c o u l d  be expected t o  b e  s u p e r i o r ,  I f  the market is r e a c t i n q  t o  

s h e  model  p r e d i c t i o n  as i n f o r m a t i o n ,  t h e n  cel ls  2,3 a n d  3.1 

w o u l d  be e x p e c t e d .  

The role o f  a c c o u n t i n g  is t o  r e p o r t  r e l e v a n t *  i n f o r m a t i o n  

for d e c i s i o n  making  t o  u s e r s  o f  accounting i n f o r m a t i o n ,  If t h e  

i n d i c a t i o n  t h a t  a firm is  or l s i g b t  be i n  f i n a n c i a l  d i f f i c u l t y ,  

a s  d i s c l o s e d  i n  the a u d i t  r e p o r t ,  is r e l e v a n t  i n f o s a a t i o n ,  then 

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

h a n d ,  i f  t h e  f i n a n c i a l  rearke t c o n s i s t e n t l y  i g a o r e s  t h e  qssubj .ect  



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

because the a a r k e t  h a s  o t h e r ,  s u p e r i o r ,  i n • ’  o r m a t i o n .  t h e n  

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

*asub ject to* q u a l i f i c a t i o n  is r e g u i r e d ,  A f t h o u g h  unlike1 y, it is 

p o s s i b l e  t h a t  t h e  n t a r k e t  nay i g n o r e  t h e  " s u b j e c t  to** r e p o r t s  

e v e n  when t h e y  a re  n o t  e i s l e a d i n g  o r  i n c o n s i s t e n t  and c a n  s e r v e  

as a qood p r e d i c t o r .  Then i t  a p p e a r s  t h a t  t h e  a c c o u n t i n g  

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

u s e  and u s e f u l n e s s  of t h e i r  a u d i t o r s 1  r e p o r t s .  

The f o l l o v i n g  p r o p o s i t i o n s  are made i n  t h i s  t h e s i s :  

1, If  t h e  * ? s u b j e c t  tom r ~ p o r t s  g e n e r a l l y  predict c o r r e c t l y  artd 

are s e e n  a s  r e l e v a n t  i n f o r m t i o n  t o  t h e  f i n a n c i a l  m a r k e t ,  

then  t h e y  are  ~ o t e n t i a l l y  b e n e f i c i a l  a n d  s i n c e  t h e  

p r e p a r a t i o n  of the r e p o r t  i s  n o t  p a r t i c u l a r l y  c o s t l y ,  

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

when t h e y  deem n e c e s s a r y ,  Probfems arise i f  t h e  obse rved  

r e s u l t s  Mere a s e l f - f u l f i l l i n g  prophecy, t h a t  is, i f  the 

issue o f  t h e  q u a l i f i c a t i o n  i tself  causes a f i rm t o  qo 

banksnpt,  T h i s  p o s s i b i l i t y  w i l l  b e  tested i n  chag- te r  4, 

2 .  Zf t h e  " s u b j e c t  t o m  reports p r e d i c t  a t  P e a s t  a s  %ell a s  the 

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

i n  the f i n a n c i a l  mrket,  t h e n  t h i s  i ~ ~ l i e s  t h a t  i n v e s t o f s  do 

n o t  u n d e r s t a n d  t h e  usefulness o l  a u d i t o r s *  " s u b  j c c t  t o w  

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

a c c o u n t i n g  profession s h o u l d  educate t h e  p u b l i c  o n  t h e i r  

u s e f u l n e s s ,  I t  would  b e  less  c o s t l y  t o  s o c i e t y  f o r  an 



a u d i t i n g  f i x @  t o  l o o k  i n t o  possible i n so lve t acy  o f  a b u s l n e s s  

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

firms t o  carsf o u t  the t a s k  t h e ~ s e l v e s  f o r  t h e i r  p r i v a t e  

3, If the "subject ton r e g o f t s  do n o t  p r e d i c t  a s  w e l l  a s  t h e  

MDA p r e d i c t i o n  a o d e l ,  but are  seen a s  r e l e v a n t  i n f o r m a t i o n  

i n .  t h e  f i n a n c i a l  m a r k e t ,  t h e n  a u d i t o r s  s h o u l d  make use of 

the p r e d i c t i o n  a o d e l  to h e l p  t h e n  decide i f  a q u a l i f i c a t i o n  

should b e  issued. T h i s  does n o t  i reply  t h a t  auditors should 

issue t h e  q u a l i f i c a t i c n  d e p e n d i n g  on t h e  outcome of  t h e  

pred i  c t  i o n  mode l a l o n e .  

4, I f  t h e  3 g s u b j e c t  t o n  r e p o r t s  do n o t  predict  a s  w e l l  a s  t h e  

p r e d i c t i o n  saoi?el and  a re  no% seen a s  r e l e v a n t  i n f  orma t ~ o n  i n  

t h e  financial raarket ,  t h e n  obviously the masket  h a s  o t h e r  

i n f o r m a t i o n  on the p o s s i b i l i t y  of a f i rm b e c o n i n g  i n s o l v e n t  

t h a t  i s  s u p e r i o r  t o  t h e  a u d i t o r s s  r e p o r t o .  I s s u i n q  t h e  

r e p o r t s  nay be a waste of r e s o u r c e s ,  

B word of caution is needed here .  I n  o z d e r  t o  d e t e r m i n e  i f  

@ s u b j e c t  to8* r e p o r t s  s h o u l d  b e  e l i m i n a t e d ,  o n e  nus t d e t e r m i n e  i f  

t h e y  generate n e t  p o s i t i v e  soc ia l  g a i n s ,  Houever,  t h e  

y r o p o s i t i c n s  a b o v e  c a n  b e  s e e n  a s  a first a p p r o x i i n a t i o n  o r  r u l e  

of thutnb r e g a r d i n g  t h e  u s e f u l n e s s  of the " s u b j e c t  to r9  r e p o r t s .  



XI. L i t e r a t u r e  Review 

In March 1977, t h e  C o h e n  C o a m i s s i o n  on A u d i t o r s 8  

f a e s p o a s i b i l i  ties reached  it * s  t e n t a t i v e  c o n c l u s i o n  t h a t  t h e  

r e q u i r e m e n t  t o  e x p r e s s  a " s u b j e c t  toi) [ST) o p i n i o n  be 

e l  i m i n a t e d - 9  T h e  f a l l o u i n q  r e a s o n s  were g i v e n  t o  s u p p o r t  t h e i r  

c o n c l u s i o n :  

The ~ e s p o n s i b i l i t y  of thc a u d i t o x  t o  i n c l u d e  s p e c i f i c  

i s r f o r ~ a t i o n  on  u n c e r t a i n t i e s  i n  h i s  report  is i n c o l ~ s & i t e u t  

w i t h  his ro le  i n  e x p r e s s i n g  a n  opinion o n  t h e  p r e s e n t a t i o n  

of o t h e r  aspact s  o f  f i n a n c i a l  s t a t e i r t e n t s ,  N o r m a l l y  a n  

a u d i t o r  evaluates w h e t h e r  t h e  f i n a n c i a l  i n f o r m a t i o a  

p r e s e n t e d  by managegteat c o n f o r m s  w i t h  a p g r o p r i a t e  s t a n d a r d s ,  

B u t  f o r  u n c e r t a i n t i e s ,  t h e  a u d i t o r  is r e q u i r e d  t o  b e  a 

reporter a n d  i n  tcfpreter o f  f inancia1 i n f o r m a t i o n  a s  sell. 

The m e a n i n g  a n d  s i g n i f i c a a c e  of a " s u b j e c t  t o N  q u a l i f  i c a t i o n  

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

phrase  i t s u b j e c t  t o t r  is ambig ious  a n d  t h e r e  is n o  way to  t e l l  

i f  t h e  a u d i t o r 8  s i n t e n t i o n  is o n l y  t o  h i g h l i g h t  i n f o r m a  t i o u  

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

i n  t h e  f i n a ~ c i a l  s t a t e ~ e n t ,  

Some a u d i t o r s  a.re known t o  q u a l i P y  t h e i r  o p i n i o n s  f o r  some 

material u n c e r t a i n t i e s  a n d  t h e  a b s e n c e  of s u c h  q u a l i f  icatiorn 

Bay lead f i n a n c i a l  statement u s e r s  to believe a company 

9 T h e  s a m  c o n c l u s i o n  was made i n  t h e  C o m m i s s i o n %  f i n a l  r e p o r t  
i n  1978, 



faces n o  u n c e r t a i n t i e s  t h a t  could materially af fec t  its 

f i n a n c i a l  c o n d i t i o n ,  A l l  co fapan ies ,  honever,  f a c e s  a v a r i e t y  

ot e c c n o m i c  r i s k s ,  

4, The c o n p l i a n c e  w i t h  t h e  r e q u i r e m e n t  f o r  g u a l i f y i a q  an 

o p i n i c n  because 02 a n  u n c ~ r t a i n t y  p r o v i d e s  l i t t l e  o r  no 

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

5, T h e r e  is n o  reason t o  believe independe~t a v d i t o r s  are a b l e  

t o  p r e d i c t  a c c u e a t e l g  whether a coaga ny w i l l  l i q u i d a t e .  

6 ,  B ' t s u b j e c t  t o *  o p i n i o n  is xnot i n t e n d e d  t o  b e  a  p r e d i c t i o n  of 

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

v iew it a s  s u c h ,  C r e d i t o r s  o f t e n  regard t h e  " s u b j e c t  toix 

q u a l i f i c a t i o n  a s  a s e p a r a t e  r e a s o n  f o r  n o t  g * r a n t i n g  a l o a n  

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

s e l f - f u l f i l l i n g  grophec y, 

B m a j o r i t y  of the c o n c l u s i o n s  given a b o v e  by t h e  Comaiss ion  

were r e a c h e d  w i t h o u t  a n y  e a p i r i c a l  e v i d e n c e ,  That c o m p l i a n c e  

w i t h  the r e g u i r e a e n t  p r o v i d e d  n o  l e g a l  p r o t e c t i o n  was based on 

t v o  l e g a l  cases, Altnran a n d  McGouqh's f 1974) f i n d i n g s  were u s e d  

t o  s u p p o r t  t h e i r  c o n c f u s i i ~ n  t h a t  a u d i t o r s  a r e  n o t  b e t t e r  able to 

p r e d i c t  bankruptcy when c o ~ p a r e d  t o  a bankruptcy p r e d i c t i o n  

axodel, 

S i n c e  t h e n ,  a number  of s t u d i e s  h a v e  p r o v i d e d  sow? 

e n t p i r i c a l  e v i d e n c e  r e g a r d i n g  p o i n t s  2 a n d  5. The e v i d e n c e  a s  of 

' t oday  i s  however ,  a o t  c o n c l u s i v e ,  l h e s e  s t u d i e s  e i t h e r  use & B A R  

or survey t e c h n i q u e s .  T h e  r e v i e w  o f  p a s t  s t n d i e s  i n  this c h a p t e r  

~ a i n f y  d e a l s  w i t h  those  studies t h a t  were a t  leas t  p a r t l y  



c o n c e r n e d  w i t h  g o i n g - c o n c e r n  q u a l i f i c a t i o n ,  F o r  a more  t h o r o u g h  

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

q u a l i f i c a t i o n s ,  see E s t e s  (1982). 

n a r k e t  B a s e d  A c c o u n t i n g  R e s e a r c h  14BHBg1 ~ & q d . g s  ------ ----- --------- -------- 
Alde rman  ( I  977) : 

C o n c l u d e d  t h a t  u n c e r t a i n t y  q u a l i f i c a t i o n  ( h e  f a i l e d  t o  

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

i n f o r m a t i o n  v a f u e ,  H i s  s a m p l e  c o n s i s t s  o f  20 f i r m s  t h a t  received 

t h e  q u a l i f i c a t i o n  a t  l eas t  o n c e  d u r i n g  1968-7973 a n d  h a d  c l e a n  

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

q u a l i f i c a t i o n ,  A c o n t r o l  s a m p l e  o f  20 firms t h a t  h a d  only c l e a n  

o p i n i o n s  d u r i n g  3965-3974 were t h e n  c h o s e n  by a random p r o c e s s ,  

T h e  m a r k e t  m o d e l  was u s e d  i n  t h i s  s t u d y ,  t h a t  is Rit =a,+lpmt+ut 

w h e r e  Rtk = r e t u r n  f o r  s e c u r i t y  i a t  time t, R , t  = r e t u r n  f o r  t h e  

m a r k e t  a t  time t a n d  u t = t h e  r e s i d u a l s  o f  t h e  e q u a t i o n .  T h e  

e q u a t i o n  was r u n  f o r  t h e  t h r e e  y e a r  p e r i o d  p r e c e d i n g  the f i r s t  

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

t o  t h e  i n i t i a l  q u a l i f i c a t i o n ,  T h e  nuiaber  o f  fims w i t h  a 

s i g n i f i c a n t  c h a n g e  2 0  i n  t h e  s y s t e m a t i c  r i s k  c o a p o n e n t ,  or b, 

Mas t w o  f o r  b o t h  t h e  e x p e r i m e n t a l  a n d  t h e  c o n t r o l  s a m p l e .  This 

l e d  him t o  c o n c l u d e  t h a t  t h e  S T  q u a l i f i c a t i o n  h a d  l i t t l e  i s p a c t  

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

i n f o r m a t i o n a l  v a f u e .  B e s i d e s  t h e  small  s a m p l e  size, i t  is 

u n c l e a r  if h e  u s e d  d a i l y ,  weekly o r  m o n t h l y  r e t u r n s  d a t a ,  ------------------ 
l o A t  t h e  0.05 l e v e l ,  



F i r t h  (1978)  : 

T h e  i m p a c t  of d i f f e r e n t  q u a l i f i c a t i o n s  on t h e  market was studied 

u s i n g  U - K ,  tisins. U s i n g  t h e  l a r g e s t  1500 stock-exchange q u o t d  

firms, h e  f o u n d  247 firins w i t h  q u a l i f i e d  o p i n i o n s  f o r  t h e  two 

y e a r  p e r i o d  3974-1975- O f  t h e s e ,  35 were q u a l i f i e d  for 

u n c e r t a i n t i e s  u i k h  r e s p e c t  t o  g o i n g - c o n c e r n ,  U s i n g  t h e  mark& 

a o d e l  a n d  6U ; ~ o r ; t D l y  r e t u r n s ,  e n d i n g  one month p r i o r  t o  e a r n i r t q s  

a n n o u n c e ~ e n t ,  the p a r a ~ e t e r s  of the mode l  f o r  each s e c u r i t y  were 

e s t i a a t e d ,  The r e s i d u a l s  were then c a P c u l a t e d  f o r  t h e  p e r i o d  

b e q i n n i n g  29 days p ~ i o r  t o  t h e  release o f  t h e  a u d i t  

q u a l i f i c a t i o n  a n d  e n d i n g  20 d a y s  after the release- S i n c e  

e a r n i n g s  a n d  d i v i d e n d s  a a n o u n c e m e n t s  are ma8e s e v e r a l  weeks 

p r i o r  to  the release of t h e  p u b l i s h e d  a n n u a l  r e p o r t s ,  t h e  

i z l f o r r a a t i c n  on e a r n i n g s  [if a n y )  w i l l  a l r e a d y  be  i n c o r p o r a t e d  i n  

t h e  s h a r e  price b e f o r e  the p e r i o d  s t u d i e d ,  By a s s u m i n g  t h a t  this 

w i l l  isolate t h e  i n g o r i a a t i o n  of t h e  q u a 1  i f  i c a t i o n  i t s e l f  apar t  

from t h e  aggregate f i n a n c i a l  s t a t e m e n t ,  aay a a r k e t  r e s p o n s e  

s u b s e q u e n t  to t h e  date of release of t h e  a n n u a l  reports was 

a t t r i b u t e d  t o  t h e  q u a f i f i c a t i o n ,  A conk ro l  s a m p l e  was f o r m e d  

where e a c h  q u a l i f i e d  firit was paired w i t h  a * * c l e a n n  f i n  i n  t h e  

sage year, saae industry and o f  a p p r o x i i a a t e f y  t h e  same s i z e  i n  

terras of n a r k e t  c a p i t a l i z a t i o n ,  For t h e  e x p ~ r i m e n t a l  s a n p l e ,  

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

r e s i d u a l s ,  which gas a l a o s t  i n s t a n t a n e o u s ,  while this was n o t  

t h e  case fox t h e  c o n t r o l  s a n p f e .  % h i s  l ed  h i l s  t o  c o n c l u d e  t h a t  

t h e r e  i s  s i g n i f i c a n t  p r i c e  a d  j u s t  meat ui t h  r e s p e c t  to 



a q g o i n q - c o x e r n w  q u a l i f i c a t i o n s -  S i g n i f i c a n t  p r i c e  a d j u s t m e n t s  

a l s o  t o o k  p l a c e  for "asset ~ a f u a t i o n * ~  q u a l i f i c a t i o n s  b n t  t h i s  

was aot  t h e  case fon: t h e  o t h e r  q u a l i f i c a t i o n s  which were a l s o  

examined ,  

Bafl, jidalker sad W h i t t r e d  (1979) : 

They s t u d i e d  the rtlarket r e a c t i o n  t o  v a r i o u s  forms of a u d i t  

quafif ica t ioas  i a  A u s t r a l i a ,  A l t h o u g h  t h e y  d i d  n o t  s t u d y  

"qo inq-concern**  q i i a l i f i ~ a t i o n s  s f p a f a t e l y ,  they found no 

s i g n i f i c a n t 1  1 m r k e t  r e a c t i o n  f o r  t h e i r  s a r a p l e  a s  a % h o l e  . {that 

is, for a l l  q u a l i f i c a t i o a s f  using weekly  r e t u r n s .  T h e y  a l s o  

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

q u a l i f i c a t i o n  is i s s n e d .  "Ehieir s a m p l e  c o n s i s t e d  +of  1 4 1  c o m p a n i e s  

with 194 g u a l i f i c a t i o n s  during She  per iod  1961-1972. A p o i n t  t o  

n o t e  is t h a t  t h e  s a a p l e  exc luded firms t h a t  %ere d e l i s t e d  p r i o r  

t o  J a n u a r y  7973 a s  t h e  f i rms Mere s e l e c t e d  from t h e  i n d u s t r i a l  

lists of t h e  A u s t r a l i a n  Associated S t o c k  Exchange a t  J a n u a r y  

1973, They a r g u e d  t h a t  by s e l e c t i n g  o n l y  firnts t h a t  were n o t  

d e l i s t e d  d u r i n g  1961- 3972, t h e y  were a t t e m p t i n q  t o  c o n t r o l  t h e  

i n f o r p a t i o n  o t h e r  t h a n  t h e  o p i n i o n  itself, The ir  satktple is 

c o n s i s t e n t  with nty P o r t f o l i o  2 (b) , However, by e l i m i n a t i n g  a l l  

f i r a s  t h a t  d i d  fail d u r i n g  t h e  pe r iod ,  thcjg u e r e  e l i r n i n a t i n q  

f i ras  where the ST opini .cn  was c o r r e c t  b u t  r e t a i n e d  t h o s e  nhere 

it was i n c o r r e c t ,  They,  t h e r e f o r e ,  c o u l d  n o t  a d d r e s s  t h e  issue 

a s  to  whe ther  t h e  m r k e t  reacts  t o  t h o s e  f i r a s  t h a t  d i d  

s u b s e g n e n t l y  f a i f  a t  the time t h e  q u a l i f i c a t i o n  %as g i v e n .  - -------- _------c- 
$ & A t  t h e  0.10 h v e l ,  



F i n a l l y ,  Z s u s p e c t  fera f i r a s  i n  t h e i r  s a m p l e  were q u a l i f i e d  with 

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

ittore l i k e l y  t o  be t h o s e  t h a t  r e c e i v e  a q u a l i f i c a t i o n  with  

r e s p e c t  to w g o i n g - c o n c e r a * s ,  a s  is e v i d e n t  from ~y d a t a  [see 

Table I D ,  C h a p t e r  4 1, O n  t o p  of  t h i s ,  o n l y  a small p e r c e n t a g e  of 

a l l  q u a l i f i e d  o p i n i o n s  are q u a l i f i e d  w i t h  r e s p e c t  t o  a*qoinq 

c o n c e r n * .  T h i s  p e r c e n t a g e  is m e r e l y  16% i a  Firth (1978) a n d  11% 

i n  E l l i o t  (1982) .12  E v e n  i f  t h e r e  a re  a few firas t h a t  

c o r r e s p o n d  t o  my P o s t f o l i o  2 [ b ) x 3 ,  t h e  u s e  of weekly [ i n s t e a d  of 

d a i l y )  s e c u r i t y  r e t u r n s  may n o t  i n d i c a t e  arny ixlarket r e a c t i o n  

s i m p l y  b e c a u s e  t h e  r t tafket  readjusted after it had i n i t i a l l y  

r e a c t e d ,  Rerwinber a g a i n  t h a t  t h i s  is  a p o r t f o l i o  of firms t h a t  

d i d  not subsequently go bankrupt o r  become d e l i s t e d .  T h e  results 

of my t h e s i s  indicate t h a t  t h e  naarket corrected itself w i t h i n  a 

few d a y s .  r 4  

A t o t a l  of 745 f i r m s  u i k h  q u a l i f i e d  o p i n i o n s  were s e l e c t e d ,  of 

w h i c h  16 were q u a l i f i e d  v i t h  r e s p e c t  t o  g o i n g - c o n c e r n  and 46 

w i t h  respect t o  asset r e a l i z a t i c a ,  F a c t o r s  o ther  t h a n  the 

q u a l i f i c a t i o n  i tself  t h a t  coold a f fec t  secusi t y  returns were 

c o n t r o l l e d  b y  u s i n g  a r t ta tched s a m p l e .  P i r m s  were m a t c h e d  b y  

--------- --------- 
1 2 S e e  Bcccun t i n y  Trends a n d  Techniques where e a c h  year, t h e  
p r o p o r t i o n  of firms t h a t  r e c e i v e d  a ST opinion is small c o m p a r ~ d  
t o  f i r r ~ s  that r e c e i v e d  otftef t y p e s  of q u a l i f i c a t i o n s .  

3 3 E x c e p t  that nay a n a l y s i s  is based on p r e d i c t i o n  w h i l e  t h e i r s  is 
b a s e d  on actual b a n k r u p t c i e s ,  



i n d u s t r y ,  t h e  y e a r  ~ a c h  of t h e  s a m ~ f e  firms received a ST 

o p i n i o n  and had t h e  closest c h a n g e  i n  u n e x p e c t e d  e a r n i n g s .  The 

measure u s e d  f o r  u n e x p e c t e d  e a r n i l f q s  is t h a t  of B e a v e r ,  Clar lhe  

a n d  i i r i g h t  [1979 ) ,  The  u n e x p e c t e d  e a r n i n g s  is t h e  s t a n d a r d i z e d  

f o r e c a s t  e r r o r  fESf  T f  defined a s  E S I T = ~ ~ P S - ~ E P S / ~ ( ~ X P S )  where 

AEPS=yeaz-to-year c h a n g e  i n  EPS {earnings p e r  share) i n  t h e  - 
e v e n t  yeas, AEPS=aueraye c h a n g e  i n  EPS d u r i n g  p r i o r  y e a r s  a n d  
A 

~ ~ A E P s ]  = e s t i n t a t c d  s t a n d a r d  d e v i a t i o n  o f  t h e  c h a n g e s  i n  EPS, ls 

E l l i o t  c h o s ~  the d a t e  o f  d i s c l o s u r e  o f  the ST g u a l i f i c a t i o n  as  

t h e  d a t e  t h e  Waf1 Street j o u r n a l  [$$SJ) released t h e  e a r n i n g s  of 

t h e  fir& i n  g u e s t i o a , l *  T h i s  was d o n e  a s  i u f o r @ a t i o n  about a 

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

w h e t h e r  a p a r t i c u l a r  case a p p e a s s  n e w s v o r t h y  to  the news  media,  

E x p l i c i t  r e f e r e n c e  was e a d e  t o  t h e  q u a l i f i e d  o p i n i o n  i n  HsJ in 

o n l y  14 of t h e  145  f i r n r s  t h a t  h e  checked .  T h e r e  were o n l y  two 

cases i n  which t h e  a n n o u n c e m e n t  o f  t h e  q u a l i f i e d  o p i n i o n  

a c c o r s p a n i ~ d  the e a r n i n g s  re lease ,  The c u m u l a t i v e  a v e r a g e  

r e s i d u a l s  {CAB) were t h e n  c a l c u l a t e d  f o r  t h e  sa~lrples  u s i n q  t h e  

ntarket a o d e l ,  The t - t e s t  uas u s e d  t o  d e t e r m i n e  if t h e  residuals 

of t h e  tuc s a a p l e s  were s i g n i f i c a n t l y  d i f  f e s e n t .  W i t h  respect to 

g o i n g  c o n c e r n  a n d  asset r e a l i z a t i o n  q u a l i f i c a t i o n s ,  h e  found 

Z s T f i e  a v e r a g e  a n d  s t a n d a r d  d e v i a t i o n s  tirere b a s e d  on t h e  p r i o r  10 
y e a r s  o f  e a r n i n g s  i t  a v a i l a b l e ,  E S f T  was c a l c u l a t e d  fo r  all 
Cornpustat firrns b e f o r e  t h e y  were matched. 

s6C?bserve t h a t  t h e  c h o i c e  o f  event d a t e  is t h e  d i r e c t  o p p o s i t e  
of F i r t h  (1978) , 



s i g n i f i c a n t 1 7  m a r k e t  response p r i o r  t o  t h e  i s s u e  of t h e  

q u a l i f i c a t i o n s  b u t  n o t  on o r  a f t e r  t h a t  date, No market reaction 

was found f o r  q u a l i f i c a t i o n s  with respec t  t o  p e n d i n g  l i t i g a t i o n ,  

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

u n c e r t a i n  ties h a v e  e c o n o m i c  s i g n i f i c a n c e ,  but market 

p a r t i c i p a n t s  l e a r n  of them a n d  assess their i m p l i c a t i o n s  before 

t h e  a u d i t o r ' s  o p i n i o n  is a v a i l a b l e .  H i s  r e s u l t  a l s o  suggests 

t h a t  t h e  l i t i g a t i o n  gua l i f  i c a t i o a s  are a s s o c i a t e d  w i t h  less 

s u b s t a n t i a l  e c o n m i c  e v e n t s  than either g o i n g - c o n c e r n  o r .  asset 

realization pual i f i c a t i o n s .  P e r h a p s  r i g h t l y ,  E l l i o t  s u g g e s t e d  

t h a l  his p a p e r  d i d  n o t  f e s o l v c  t h e  q u e s t i o n  o f  t h e  in•’ o r m a t i o n  

c o n t e n t  of S T  o p i n i o n s ,  T h i s  uas b e c a u s e  b e  •’ou+d t h a t  h e  c o u l d  

n o t  d e t e r n i n e  t h e  a c t u a l  e v e n t  d a t e  when the S T  o p i n i o n s  were 

f i r s t  d i s c l o s e d .  1 8  He, h o w e v e r ,  c o n c l u d e d  t h a t  s i n c e  ST opinions 

r e c e i v e  l i t t l e  a t t e n t i o n  frola t h e  financial. press, i t  i i n p l i e s  

t h a t  t h e y  a re  oE  odes st i o f o r a a t i . c n  v a f u e . ~ ~  

O b s e r v e  t h a t  the e v e n t  d a t f  used by  E l l i o t  was c o r r e c t  o n l y  
i n  2 cases o u t  of 1 4 5  firms, o r  l e s s  t h a n  1.4% 

l * T h i s  a r g u m e n t  may be a t a n t o l o g y  a n d  it assumes t h e  f i n a n c i a l  
press k n o u s  what is u s e f u l  o r  r e l e v a n t  i n f o r m a t i o n ,  



Survey Studies 

Pess and Z i e g l e r  11977) : 

T h e i r  surge y c o v e r e d  1 I 8  r e s g o n s e s  froa f i z a n c i a l  analysts, 2 14 

from bankers and 188  from i n d i v i d u a l  shareholders. They asked 

two q u e s t i o n s  c o n c e r n i n g  readership of t h e  a u d i t o r f s  r e p o r t  alad 

o n e  g u e s t i o n  c o n c e r n i n g  u n d e r s t a n d i o q  of it, The g u e s t i o n s  and 

(b) t3How carefully do y o u  read t h e  a u d i t o r ' s  r e p o r t ? * a  
C a r e f u l l y  1 28.01 1 69 -2% 1 27,33 
H urr i e d  ly I 7 0 - 3  # 30.8 J 56*9 
Dote t h a t  i t  1 1,7 3 0,O j 1 5 - 8  
is t h e r e  1 1 I 

(C)"HOIJ  w l l  d o  you believe you u n d e r s t a n d  the a u d i t o f ' s  
r e p o r t ? -  
Complets f  y j 4 1 - 9 %  j 49-35 1 3 3 , 3 %  
Host of: i t  j 53-0 1 49.3 1 52,O 
Much of i t  1 4 - 3  4 1.Q 1 12.6 
Do no* 1 0 - 8  I 0 - 0  I 2.1 
undrrstaad it ] 1 I 

Z t  is d i f f i c u l t  t o  i n t e r p r e t  t h e  above r e s u l t s  and o n e  lsust 

depend on p r i o r  b e 1  i e f  and e x p e c t i o n s .  The o n l y  clear c o n c l u s i o n  

is t h a t  t h e  r e s p c n d e n t s  d o  l o o k  a t  or l o o k  for t h e  auditor's 

report, 

Shank, D i l l a sd  and a u r d o c k  31978 and 19793 ; 

Shank, D i l l a r d  and B y f i n s k i  11979) : 

I a  t h e s e  t h r e e  studies, t h e  same a p p r o a c h  was used  except t h a t  



t h e  p e o p l e  surveyed differ i n  each c a s e ,  T h e  t h r e e  s t u d i e s  

t o g e t h e r  ~ f o d u c c d  304 resronses f r ~ m  b a n k  l o a n  o f f i c e r s ,  207 

from c h a r t e r e d  f i n a a ~ i a l  a a a l p s t s  a n d  307 from c o r p o r a t e  

f i n a n c i a 1  of ticers, 

A q u e s t i o o n a i r e  vith 8 contingent y s i t u a t i u a s  t a k e n  frolri 

a c t u a l  a n n u a l  reports gas m i l e d  t o  the p a r t i c i p a n t s ,  T h e y  iJere 

p r o v i d e d  w i t h  5 o@ t i o n s  f o r  d i s c l o s i n g  t h e  c o n t i n q e n c y  . T h e s e  

were: 

I .  no refereace, 

2,  d i s c 1  osure i n  t h e  u n a u d i t e d  s sc t ion  o f  t h e  a n n u a l  report, 

3, f o o t a  a t e  d i s c l o s u r e ,  

Q S  footnote d i s c l o s u r e  p l u s  a  t h r e e - p a r a g r a p h  ST a u d i t  o p i n i o n ,  

and 

5, d i s c l a i ~ e r ,  

Among o t h e r  t h i n g s ,  t h e  r e s p o n d e n t s  were asked t o  s t a te  their 

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

c o n t i n g e n c i e s  s h o u l d  be disclosed, The r e s u l t s  of these studies  

are i n  Sable 3. T h e y  in t erpre ted  tbe r e s u l t  a s  i i r a d i c a t i n g  t h a t  

S T  o p i n i o n s  provide u s e f u l  i n f o r m a t i o n  a n d  h e n c e  are  rrafuabfe 

e n t e n s i o a s  of t h e  i i t l d i t o r * ~  a t t e s t  f u n c t i o n .  However, t h e y  n o t e d  

t h a t  t h e  r e s p o n d e n t s  i a  t h e i r  s u r v e y  do not u n d e r s t a n d  t h e  gay 

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

c o n f u s i o n  artroay USCES of f i n a n c i a l  statemeat does n o t  w a r r a n t  

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

proqraaa to e d u c a t e  f i n a n c i a f  statement r e a d c r s ,  





Estes 11982): 

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

company, for each of t h e  f i n a n c i a l  s t a t e m e n t s ,  they were 

p r s v i d e d  w i t h  e i t h e r  no   auditor*^ s p i n i o n ,  a s t a n d a r d  o r  v a r i o u s  

f orras o f  a o n s t a n d a r d  audit-report, The a u d i t  q u a l i f i c a t i o n s  when 

p r o v i d e d  relate  t o  a ~ e n d i n q  l a r s u i t ,  The s u b j e c t s  i n  t h i s  s t u d y  

case frog a w i d e  v a r i e t y  of b a c k g r o u n d s ;  i n s t i t u t i o n a l  

investors, a n a l y s t s ,  s h a r e h o l d e r s  a n d  s t u d e n t s  t o t a l l i n g  1,359 

r e s p o n d e n t s  (about, 41% of vhich are s t u d e n t s ) .  The s u r v e y  .method 

used is the P o s t - t e s t - O n l y - C o a t r o n p  E x p e r i m e n t a l  D e s i q n ,  It 

h a s  t h e  f c l l c v i a g  Ecrm: 

B X 03 

B X 02 

where 3 r e p r e s e n t s  rando@ a s s i g n m e n t  of s u b j e c t s  

X r e p r e s e n t s  t h e  e x p e r i i a e n t a l  t r c a t ~ e n t  

0 r e p r e s e n t s  t h e  o b s e r v a t i o n  on t h e  subjects. 

Since resgoases by t h e  s u b j e c t s  may snot be  d u e  o n l y  to  t h e  

s t i m u l u s  ia g u e s t i o n ,  c o n t r o l  v a r i a b l e s  were u s e d .  Estes u s e s  a 

t o t a l  o f  14 c o n t r o l  v a r i a b l e s ,  snch a s  age, b u s i n e s s  experience, 

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

f i n a n c i a l  t s a r k e t s  a n d  s o  ~ n . z Q  T h e  s u b j e c t s  gem a l s o  asked t o  

make d e c i s i o n s  o n  t h e  f o l l w i n g :  

I ,  Income p r o j c c t i o l n  f o r  t h e  firm 

------------------ 
zoSee E l i a s  (1972) alid B e n d r i c k s  (1976) who used s imi lar  corttrol 
v a r i a b l e s  i n  the ix :  s u r v e y  studies- 



Company evaf  u a t  ion 

Banag eaent evaluation 

I n v e s t m e n t  d e c i s i o n  

Confidence r a t i n g  

Assessment  o f  f r a u d  

H u l t i p l e  r e g r e s s i ~ n  a n a f y s i s  Was usad. The cont ro l  

v a r i a b l e s  afosg  w i t h  a dugmy v a r i a b l e  d e n o t i n g  t h e  a u d i t  form 

were used  a s  t h e  i n d e p e n d e n t  v a r i a b l e s  w i t h  the d e c i s i o a  

variables as the d e p e n d e n t  v a r i a b l e s ,  H e  found t h a t  t h e  . a u d i t  

r e p o r t  Bas  l i t t l e  effect o n  i n v e s t o r  d e c i s i o n s  and attitudes, 

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

various f o r ~ s  of nonstandard a u d i t  reports, @is f i n d i n g ,  t h a t  

the audit r r ~ o r t  h a s  l i t t l e  e f f e c t  on i n v e s t o r  d e c i s i o n s ,  n a y  

n o t  be c-f much interest i n  t h i s  s t u d y  a s  t h i s  t h e s i s  a d d r e s s e s  

qo ing -concesn  q a a l i f i c a t  i on ,  His ather f i n d i n g s  t h a t  d i f f e r e n t  

f o m s  of n o n s t a n d a r d  a u d i t  o p i n i o n s  h a v e  no s i g a i f  i c a a t  e f f e c t  

oa i n v e s t o r ' s  d e c i s i o n s  should B e  of ~ u c h  interest, T h i s  w i l l  be 

elaborated l a t e r  i a  t h i s  chapter.  

Ez&&&&~ A b i l i t y  qf gg g i a i o q  s t u d i e s  

h l tman  and EScGongh (1974) and 

Artman (1982) 

T h e  same approach was used i n  b o t h  of these s t u d i e s ,  I n  Altman 

a n d  f4cGouqhts papEr,  34 compan ie s  that e n t e r e d  bankrup tcy  

p r o c e e d i n g s  d u r i n g  1970-1973 were used, w h i l e  37 c o n p a n i e s  t h a t  

failed d a r i n g  1974- 1578 and  4 Y  companies t h a t  went bankrupt 



d u r i n q  1979- 1982 were u s e d  i n  A l t m a n a s  study, The a n n u a l  r e p o s t s  

for t h e  -two years  p r i o r  t o  the d a t e  of b a n k r u p t c y  were exalt l ined 

t o  d e t e r r a i n e  t h e  nature of t h e  a u d i t o r s *  o p i n i o n s ,  The  

p r e d i c t i o a s  u s i n g  the S f  o p i n i o n s ,  t h a t  is, w h e t h e r  o r  not t h e  

corepan7 r e c c i s e d  a ST o p i n i o n ,  Mere %hell coatpared to t h e  

p ~ e d i c t i o a s  using a M D B  model, The resal ts  axe p r e s e n t e d  i n  

T a b l e  4. 

@ & s g &  gsgas& 

In order t o  address the policy issue a s  to w h e t h e r  t h e  ST 

o p i n i o n s  s h o u l d  be  e l i ~ i n a t e d ,  o n e  mus t  c o a e  np  u i t h  some 

q e o e r a l  ~ r o p o s i t i o s s  t h a t  are r e a s o n a b l e  and g e p e r a l l y  a c c e p t e d  

by r e s e a r c h e l r s  i n  t h i s  a rea -21  Otherwise, it would b e  l i k e  t ea  

b l i n d  aea d e s c r i b i a g  v a r i o u s   arts o f  a n  e l e p h a n t ,  No c o n c l u s i o n  

c a n  e v a  f;e achieved, f b e l i e v e  t h e  f rantework f o r  a n a l y s i s  

r e q a r d i n q  e l i m i n a t i o n  o f  ST o p i n i o n s  has b e e n  set b y  Ithe Cohen 

Commiss ion.  T h e i r  s e a s o n s  f o r  e l i f i n a t i o n  o f  ST o p i n i o n s  should 

b e  a d d r e s s e d  b y  any s t u d y  that p r e s c ~ i b e  a r e j e c t i o n  o r  

a c c e p t a n c e  of t h e  C o m n t i s s i o n s s  c o n c l u s i o n ,  The s t o d i e s  c i t e d  

earlier have n o t  d o n e  t h i s .  % h e y  have n e i t h e r  p u t  l o r w a r d  

g e n e r a l  p r o p o s i t  iocs nor  have t h e y  s y s t e m a t i c a l l y  tested t h e  

r e a s o n s  o f  t h e  Colaraissioa,  T h e  c o n t r i b u t i o n  of t h e  s t u d i e s  t o  

date is B o r e  i n  their a t e t h o d o l o g y  t h a n  i n  t h e i r  r e s u l t s .  T h e  

s t u d i e s  have refined t h e  v a r i o u s  r e s e a r c h  n e t h o d s ,  and iaag shed  

solge l i g h t  o n  t h e  s l o s t  a p p r o p r i a t e  method for each s i t u a t i o f l .  It - ----------------- 
2 a S h o r t  o f  corrting u p  with a s o c i a l  welfare f u n c t i o n ,  



*it is n o t  clear if e x - a n t e  p r e d i c t i o n  was used in t h i s  case, 



i s  also clear from t h o s e  studies t h a t  a l l  u n c e r t a i o t y  

q u a l i f i c a t i o n s  s h o u l d  not be treated in t h e  same way, R a t h e r  it 

is n e c e s s a r y  t o  test them s e p a r a t e l y .  

There  is no r e a s o n  srhy t h e  u s e  o f  t h e  MBAB raerthod s h o u l d  

p r e c l u d e  t h e  use of survey t e c h n i q u e s  or  vice-versa, In fact ,  

t h e  t w o  s h o u l d  b e  u s e d  as ~ u ~ ~ ~ p l e r n e n t s ,  as each of t h e s e  n e t h o d s  

rnos t a ~ p r o p r i a t e  i n  diffeseat s i t u a t i o n s .  

The ~ r o b l e ~ s  of using t h e  H B A B  method are as  follows: 

T h e  d a t e  of i m p a c t  is d i f f i c u l t  t o  i d e n t i f y -  

Z t  i s  r e s t r i c t e d  t o  a n a l y s i s  of a g g r e g a t e  data.  

Only  a l i ~ i t e d  number of o p i n i o n  forns  are g e n e r a l l y  

released, As such, some f o r a s  a r e  issued toq i n f r e g u e n t l y  t o  

p r o v i  d e  an  a d e q  u a t c  b a s i s  f o r  s ta t i s t ica l  a n a l y s i s ,  

'It c a n n o t  s t u d y  t h e  d i f f e r e n t i a l  effect  o f  an  a u d i t  and  the 

a u d i t o r *  s s t a n d a r d  o p i n i o n  on u s e r s  of f i n a a c i a l  s t a t e ~ e n t s ,  

To d o  t h i s ,  a c o n t r o l  g r o u p  of u n a u d i t e d  s t a t e m e n t s  would be 

needed, Yet a l l  l i s t e d  c o m p a n i e s  mast p r o d u c e  a u d i t e d  

s t a t e a e n t s ,  

The o b s e s c v a t i o n  of a ~ a r k e t  r e a c t i o n  c o u l d  be due  t o  o t h e r  

i n f o r i a a t i o n  t h a t  occurs a t  a b o u t  the same F a i n t  i n  time* T h e  

c o n v e r s e  is a l s a  t r u e ,  Zf no a t a r k e t  r e a c t i o n  is o b s e r v e d ,  i . S ;  

does n o t  u c c e s s a r i l y  mean t h a t  t h e  event i n  q u e s t i o n  h a s  no 

i n f o r s a t i o n  c o a t e n t ,  An e v e a t  which canses t h e  a a r k e t  t o  

react i n  t h e  o g p o s i t e  direction may o c c u r  a t  a b o u t  t h e  saae 

p e r i o d .  





taken by t h e  u s e r s  of f i m i n p r = h l  statements, and t h i s  is an 

s t u d i e s ,  Shis probf ean is houever n o t  an i m p o s s i b l e  one to 

handle ,  A l l  we nrfd to know is the approximate d a t e  of i n p a c t .  

An example could perhaps  b e s t  illustrate this point. 

Firms 3 t c  3 ~ a k e  nF t h e  ~ x p e r i a e a t a l  saaple .  

For sireplicity, let's assume that the actual i l epact  causes 

a -0.2 r e s i d u a l s  on the day of i g ~ a c t  

a -0.1 residuals on the day aflter the i m p a c t  and 

a 0 .0  r e s i d u a l s  pr ior  to and s u b s e q u e n t  to t h e  above 

menrtioned da ys. 

What would our average and cumulative average r e s i d u a l s  be?  



Is the abcve r e s u l t  s t a t i s t i c a l l y  s i g n i f i c a n t ?  The  a n s w e r  s u r e l y  

depends cn t h e  time p e r i o d  we chose to use (which of c o u r s e  

d e ~ e n d s  o n  h o g  w e l l  we earn approximate the a c t u a l  d a t e ) .  In t h i s  

example ,  we a p p r o x i ~ a t e d  the d a t e  of impact  a t  t=O. The r e s u l t  

i s  c l e a r l y  s i g n i f i c a x i t  a t  ~ = 0 , 0 2 5 , 2 3  Bote t h a t  -in t h i s  exainple,  

t h e  " p r e d i c t e d ~  date  of i lapact  is iacorrect Eor all c a s e s ,  

Houever, t h e  r e s u l t s  are s t a t i s t i c a l  lp s i g n i f i c a n t ,  a s  would be 

e x p e c t e d  i f  we knew t h e  exact date o f  irtlpact, This exagtpla a l s o  

i l l u s k r a t f s  anothes  i ~ p o r t a n t  p o i n t  i n  HBBE s t u d i e s .  By looking 

at the results above ,  oae would l i k e l y  i n t e r p r e t  t h a t  t h e  markct 

bas a lay i n  r e s p o n s e  to t h e  e v e n t  in q u e s t i o n ,  The market 

response begins a t  e i t h e r  k = l  or t = 2  when t h e  wpredic ted"  e v e n t  

d a t e  is t = O ,  Also, the market appears to t a k e  3 or 4 d a y s  to 

fully a d j u s t  to t h i s  new in format ion ,  C o n c l u s i o n s  s u c h  a s  that 

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

demonstrate t h a t  t h e  correct d a t e  of i ~ p a c t  h a s  b e e n  i d e n t i f i e d .  

T h i s  is impssifjle in most r e s e a r c h ,  Sear i n  mind that the 

i m p a c t  d a t e  need not be the day  c e r t a i n  u s e r s  r c c e i v e  t h a t  

--------- ------- -- 
Paidhere the cbs~rvations t = O  t o  t = 4  are nsed .  It h a s  a mean o l  
- 0 - 0 6  and a  s t a n d a r d  d ~ s i a t i o a  o f  0,0&35, The t v a l u e  is -3 ,0848  
w i t h  4 deqrees oS freedom, 



i n f o r m a t i e n  i n  t h e  laail. They nay t a k e  two days t o  open a e i r  

m a i l ,  S h o r t  of i d e a t i f y i n g  t h e  e x a c t  date, t h e  results should be 

i n t e r p r e t e d  a s  a n  indication of the d i r e c t i o n  og lgarket  

response, i f  a n y ,  around t h e  r e s e a r c h e r ' s  "p red i c t ed ' *  da t e  of 

i m p a c t  . 

PredXctio_n v e r s u s  Clas s i f i c a t i on  -- 
C l a s s i f  i c a t  i o a  o r  ex-post  d i s c r i ~ i n a  t i o n  i n  HDA refers t o  

c r o s s  v a l i d a t i o n ,  ~ r l e d i c t i o a a  meaas t o  f o r e t e l l  t h e  f u t u r e ,  T h i s  

c a n  be i f  l u s t r a t e d  as f of lows:  

F I G U B E  2 ----- ----- ---- - ----- 
PREDICT ION VEBSUS CLASSIHICBTIOEI, 

PA ST FUTURE 
I- - - - -  ------------------- 1 ------------------------ ] tirrte 

t=O 
Plodels ape built in a t  t=Q (BOW),  the r e s e a r c h e r  
this p e r i o d  using ex-- can u s e  t h e  aodels a l r e a d y  
p o s t  da t a ,  T h e  r e f e v a n t  c r e a t e d  a t  t<O t o  p r e d i c t  
vafiables znd t h e i r  &ha f u t u r e ,  t > O ,  Keep in ;iti;?d 
coefficieats are t h a t  a t  t=O, t h e  dependent 
est ah1 i shed .  A variable [ t h e  e v e n t  being 
d i f  f er sn t  s a a p l e  f rom p r e d i c t e d )  is rnot yet known. 
this period could b e  Only t h e  i n d e p e n d e n t  v a r i a b l e s  
used  t o  determine the are known a t  t = O .  Colitparing the 
classi f i c a t i o n  p r e d i c t i o n  a t  t = O  with a c t u a l  
a c c u r a c y  o f  t h e  models ,  e v e n t s  a t  t > O  gives t h e  

p r e d i c k i v e  accuracy of t h e  
models, 

Pas t  s t u d i e s  using lYfOA atodels have n o t  r e c o g n i z e d  t h i s  

p o i a t ,  An exaaple is & I t m a n ' s  1968 s t u d y .  U s i n g  a sample  of 

firms fsarsple & I )  f s o ~  1945-1965, a d i s c r i a i n a n t  f u n c t i o n  was 

estiraated, B @eu sample of f i r m  [sarople A 2 )  o b t a i n e d  front t h e  

same period, 'lYQ6- 19E5, was u s e d  t o  cross v a l i d a t e .  Rltgtan 

c o n c l u d e d  t h a t  B e  h a d  s u c c e s s l u l l p  p r e d i c t e d  bdnkrup tcy  based on 



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

An i n m e d i a t e  q u e s t i o n  t h a t  coraes t o  mind is, how can 

predictive accuracy e v e r  be kooun except i n  the f u t u r e ?  The 

a p p r o a c h  u s e d  i o  t h i s  t h e s i s  is t o  make u s e  of a r e s e a r c h  time 

f ram-2" Phis will be d i s c u s s e d  i n  C h a p t e r  3. A p o i n t  t o  note is 

v h e n  " p ~ e d i c t i o n ' ~  i s  u s e d  i n  this t h e s i s ,  it a l w a y s  refers t o  

ex-ante p r e d i c t  ion using the BDA n o d e l  a n d  f l c l a s s i f i c a t i o n * *  

r e f e r s  tc e x - p o s t  d i s c r i m i n a t i c n  o r  cross v a l i d a t i o n .  F o r  

c o n v e n i e n c e ,  t h e  n o t a t i o n  P (8) is u s e d  to  sefer t o  e x - a n t e  

prediction of b a n k r u ~ t c y  u s i n g  the MDA reodel and  P(NB) refers t o  

e x - a n t e  p r e d i c t i o n  of n o a - b a n k r u p t c y ,  

The s t u d y  b y  Aftman 11958) p i o n e e r e d  t h e  used of BDA i n  

s o l v e n c y  evalualcion. B e q i n n i n q  with a total o f  22 f inancial. 

r a t i o s ,  5 of these uere selected as doing t h e  b e s t  o v e r a l l  job 

i n  t h e  ex-post v a l i d a t i o n  of b d n l r r u p t c i e s ,  T h e s e  ra t ios ,  

t o g e t h e r  with t h e  c l a s s i f i c a t i o n  a c c u r a c y  of t h e  model arc  shown 

i n  "fbbfe 5, Reyer  a n d  Pifer (1970) i n t r o d u c e d  f i n a n c i a l  d a t a  

from nore t h a n  o m  p e r i o d  p r i o r  t o  failure b y  r e g r e s s i n g  e a c h  

f i n a n c i a l  sat io  on tise and d e t e r m i n i n g  the trend a n d  s h i f t  away 

from the trend i n  t h e  p e r i o d  prior to f a i l u r e .  Al thouqh  t h e  

#eyer and P i f e r  model was more coa ip lex ,  it performed worse in 

ex-post cf i f ss i f icat ion of b a n k r u p t c i e s  t h a n  Altmart's sirapler 

--------- --------- 
2 4 S e e  BeDonald (1977) l o r  a d i s c u s s i o n  of p r e d i c t i o n  i n  r e s e a r c h  
time, 



Years be•’ o r e j A l t r n a n ]  D e a k i n i  Sinkeyi AItman~ 
Failure i ( 7 9 6 8 )  1 (1972) 1 fl975) 1 (1977) J ---------------- --- ---------------------- 

1 I 0.16 3 0 - 2 2  J 0.25 1 0.09 1 
3 1 0 - 5 2  1 0812  8 0 - 3 5  1 0-18 1 
5 4 0 - 6 V  1 0 . 2 5  1 n.a. 1 0.2 1 

s a m p l e  size 1 66 1 64 4 113 f 1 1 1  1 
I 1 1 1 1 

T h e  r a i s c l a s s i f i c a t i o n  error i s  for the  h o l d o u t  sample, 
+*t++++++++++++++++++t++++*.)*+++++*****++~t++.)+++ 

B a t i o s  used i n  t h e  s t u d i e s  above: ------------------------------------------------- 
Beaver : Cash f l o w / T D  
Bltman : EBf T / T B . S a l e s / T B , S t o c k / T D .  BE/TA. WC/TA. 
Dieakin t WC/TA,CA/CL,'fD/TA, Q 8 / S a 1 e s S  QB/TA.Cash/TA, 

:Cash/TB,CA/TB,Cash~G5.,TJ1]TAIi:~/~ales,Cas f l o u / T D ,  
Siakep : O t h e r  expenses as  %R,Loan a s  XB, O E / O p e q a t i n g  

: incorne,Loansj[capitaf+reserve),state and loca l  
: o b l i g a k i o n s  a s  X R ,  jcash+U.S. t r e a s u r y  secusi ties) / 
: T B ,  Loans/TA, Provision f o r  loan l r ~ s s e s / O E ~  f f .S= 
:treasury securijties as %B,interest p a i d  on 
: deposit  as %fa- - 

Bltgtan : DE/TB,Staadard deviation od EEIfT/TA around a ten 
et ill. : year treni!  ,S tock /TC,CB/CL,  log of TB, EEIT/PA, 

: log of E B T f / T o t a f  i n t e r e s t  p a y m e n t s ,  ----------------------------------------------------------- 
CA 
CL 
E B f T  
NI 
QX 
Q A 

RE 
S t o c k  

= C U T ~ E R ~  assets 
=current liabilities 
= e a r n i n g s  b@foze interest and t a x e s  
=ne t  i n c o w  
=o  erat tin g e x p e n s e s  
=q u i c  k assets 
=as a A of r e v e n u e  
= r e t a i n e d  earnings 
= t u t a l  market value of colgmon stock i n  Alttaan 

e t - a l l  and conimon plus preferred stock i n  Altgian 
= t o t a l  assets 
= t o t a b  c a p i t d l  
= t o t a l  d e b t  
=@orking c a p i t a l  



1 9 6 8  model when t e s t e d  on t h e  same d a t a  set by C o l l i n s  (2980). 

Edmister  (1972) u s e d  a l i n e a r  HDA n o d e l  t o  c l a s s i f y  s ~ ~ f l  

b u s i n e s s  f a i l u r e ,  and h e  i n t r o d u c e d  i n d u s t r i a l  c lass i f ica t ion  

a n d  t r e n d s  i n  f i n a n c i a l  ratios a s  d i s c r i m i n a t i n g  v a r i a b l e s ,  

is d i f f i c u l t  t o  d e t ~ r m i n e  t h e  s u c c e s s  of t h r  model since h i s  u s e  

of dnoany variables a s  t h e  d e s c r i p t i v e  v a r i a b l e s  c l e a r l y  violates 

t h e  m u l t i v a r i a t e  n o r m a l i t y  a s s u a p t i o n  [Ohlson ,  1980, p.112], and 

the h y p o t h e s i s  t h a t  t h e  v a r i a n c e - c o v a r i a n c e  matrix axe t h e  sane 

f o r  the two groups w i l l  nost l i k e l y  a l w a y s  b e  rejected 

[ E i s e n b e i s ,  1977, p . 8 8 1 ] ,  The effec t  of this violakion may b i a s  

t h e  test of s i g a i f  icance a n d  the e s t i n t a t e d  error r a t e s  

[ E i s e n b e i r ,  19771. T h e  ~ r e d i c t i v e  a b i l i t y  02 h i s  inodel  1s 

u n c l e a r  a s  n o  ex-ante p r e d i c t i o n s  of b a n k r u p t c y  were @ad@ i n  h i s  

paper, 

E o y e r  t1977) c o m p a r e d  B i t @ a n ' s  1968 m o d e l  w i t h  a n  

a l t e r n a t i v e  f9DA m o d e l  w h i c h  u s e s  B e a v e r ' s  11963) c a s h  f low/total  

debt a a d  Lev's [ 397 I ,  1 9 7 4 )  b a l a n c e  s h e e t  d s c o r n p o s i t i o n  m a s u r e ,  

H e  f o u n d  t h a t  Aftntan's rttodel o u t p e r f o r m s  his a l ternat ive  DDA 

atodef  i n  c l a s s i f i c a t i o n  accuracy, However,  he  a l s o  f o u n d  t h a t  

b e t t e r  explanatory power  could be a c h i e v e d  if two of t h e  

variables ,  namely a a r k e t  va lue  of e g u i t y / b o o k  v a l u e  of d e b t  and 

s a h w ' t o t a i  assets  were e l i n i i n a t e d  froat B l t i f i a n * s  mode l ,  B l t m a n  

e t  ah. 11977) u s i n g  a nuxtben: of d i f f e r e a t  v a r i a b l e s  frora 

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

B 1 t i f i a n a s  c r i g i n a l  i n  t e r n s  of e x p e c t e d  cost cr i ter ia  u s i n g  p r i o r  

p r o b a b i l i t i e s  o f  group @ e m b e r s h i p  and  e x p e c t e d  ccst  of error 



e s t i ~ a t e s  d e r i v c d  f f cm c o a a e r c i a f  bank  l e n d i n g  errors, That is, 

it t a k e s  i n t o  a c c c u n t  t h e  fact t h a t  o n l y  a srnall p e r c e n t a g e  of 

all firms a c t u a l l y  f a i l  and t h e  c o s t  of Type ? ( b a n k r u p t  f i r s  

predicted t o  b e  s o l v e n t )  and Type 13 e r r o r s  [ s o l v e n t  f i r a s  

p r e d i c t e d  b a n k r u p t )  are n o t  e q u a l ,  This c o n p a s i s o n  was a q a i n  

b a s e d  on ex- pos t  c l a s s i f i c a t i o n  a c c u r a c y ,  as P i n a l l y ,  DamboPena 

a n d  Khoury (1980) found  t h a t  v a r i a b i l i t y  or  s t a n d a r d  d e v i a t i o n s  

a r e  i m p o r t a n t  d e s c r i p t i v e  v a r i a b l e s  i n  their ex -pos t  

c l a s s i f i c a t i o n  o f  b a n k r u p t  and non-bankrupt  fisss, 

Among t h e  a o s t  i ~ p o r t a n t  c r i t i c i s a s  of the studies above  is 

t h a t  of J o y  a n d  l o l k f s o n  (l975), #ho a r g u e d  t h a t  a o s t  of the 

s t u d i e s  d c  n o t  p e r f  o m  ex-aante vaf  i d a t i o n ,  J o h n s o n  11970) a l s o  

p o i n t e d  t o  t h e  f a c t  t h a t  t h e  a o d e l s  are  static u b i l e  b a n k r u p t c y  

is dynalaic i n  nature ,  2 8  General  criticisrmts of t h e  a p p l i c a t i o n  

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

discussed in 33iseaf;eis (1977) and S i c h a r d s o n  and  Dasidson 

( 1 9 8 3 ) ,  This s t u d y  w i l l  attetnpt t o  owercome t h e  a b o v e  

c r i t i c i s a s ,  ia p a r t ,  b y  u s i a g  ex-arate p s e d i c t i o n  i n  r e s e a r c h  

t i a e ,  a s  stated akove,  O t h e r  s t e p s  taken t o  overcome the above 

c r i t i c i s a s  include t e s t i n g  f o r  t h e  e q u a l i t y  of t h e  

v a r i a n c e -  c o v a r i a n c e  a a t r i c e s ,  before a l i n e a r  WDA model i s  used- - -------- --- ------ 
2 s C o ~ p a r i s o n  was also ~ a d ~  by  Altrtian et a l ,  u s i n g  a rrtixture of 
p r e d i c t i v e  a n d  c l a s s i f i c a t i o n  accuracy, A s  t h i s  d o e s  n o t  real17 
a a k e  sense, i t  is ignored i n  this thesis, 

z a l t  is argued ia t h i s  t h e s i s  t h a t  t h e  use of v a r i a n c e s  a n d  
t r e n d s  of f i a a n ~ i a l  r a t i o s  is d y n a ~ i c  i n  a sense, P o r  
i n t e r - t e a  p x a l  atodels, see T i a s l e y  ('3973) , P i l c o x  f 3973, 1973) 
San temero  and P i n s o  (1977), Viuso  (1979) and  S c o t t  (1976, 1977, 
1981)  



Although  t h e  ilsodef c o n t i n u e s  t o  be  s t a t i c  i n  n a t u r e ,  t h e  

v a r i a n c e  uf ( n e t  i n c o m e / t o t a l  asset)  is used a s  a dynamic 

cortaponent, F u r t h e r s o r e ,  i n t e r - t e m ~ o r a f .  models  have s c  f a r  proven 

t o  te less e f f e c t i v e  than s t a t i c  models. F i n a l l y ,  O h l s o n  11982) 

c o m p l a i n e d  t h a t  sorae r e s e a r c h e r s  have  used  d a t a  s u b s e q u e n t  t o  a 

f i r @  filing Chapter X or  C h a p t e r  X I  of t h e  Bankruptcy Act. T h i s  

c a u s e s  a O i a s  ia t h e i r  r e s u l t s .  The d a i l y  returns d a t a  f rom CRSP 

were used i n  t h i s  t h e s i s  t o  c h e c k  f o r  d e l i s t i n q  of  t h e  santpled 

firas, which a v o i d s  using d a t a  f o r  firxas a f t e r  they have 

t e c h n i c a l l y  f a i l e d .  

Sl?&ra_arx 

From t h e  survey of t h e  l i t e r a t u r e  i n  this C h a p t e s ,  t h e  

f o l l o v i a g  seems t o  have been e s t a b l i s h e d :  

The mafke t  response t o  t h e  d i f  f erennt t y p e s  of q u a l i f i c a t i o n s  

d i f f e r s  s i g n i f i c a n t l y .  The greatest r e s p o n s e ,  i f  any,  is 

with respect t o  g o i n g - c o n c e r n  r e s e r v a t i o n s  i u  the a u d i t  

o p i n i c n s ,  

T h e  f r e d i c t i o n r ;  of Bi)B aodols  o u t p e r f o r m  t h o s e  or ST 

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

The HDA a o d e f  h a s  been s u c c e s s f u l  i n  e x - p o s t  c l a s s i f i c a t i o n  

and  e x - a n t e  p r e d i c t i o n 2 7  of business f a i l u r e s .  It, 

t h e r e f o r e ,  a p p e a r s  t o  he a n  e f f e c t i v e  method of u s inq  

i n f o r n a t i o n  f rom t h e  f i n a n c i a l  s t a t e a e n t s  t o  predict 



s o l v e n c y  of c o ~ ~ a n i c s ,  

T h e  isforaalicn c o n t e n t  o f  S T  o p i n i o a s  is u n c e r t a i n .  

C o n t r a d i c t o r y  e v i d e n c e  h a s  been r e p o r t e d ,  i r r e s p e c t i  y e  of 

w h e t h e r  the WBAE or t h e  s u r v e y  t e c h n i q u e  was u s e d ,  This c o n l d ,  

i n  p a r t ,  be due t o  the u s e  of i n a ~ p r o p r i a t e  research designs, 

F i n a l l y ,  t h e  s e l l - f u l f i l l i n q  p r o p h e c y  of i s s u i n g  a ST 

o p i n i o n  seeas n e v e r  t o  h a v e  beea tested, It had  b e e n  m e n t i o n e d ,  

e v e n  a s s u ~ e d  t o  exist, in some s t u d i e s  lexarr tp le ,  Al tman (1983) 

and Cofien Commiss ion  ( 1 9 7 7 - 1 9 7 8 ) j  and i m p l i e d  not t o  be p r e s e n t  

b y  others Eexamp.Le, L i t b y  I19791 and Estes a n d  ~eimer { 1 9 7 7 ) ]  

b u t  i t  h a s  n o t  y s t  heen e x p l i c i t l y  tested. 

The c o n t r i b u t i o n  of t h i s  t h e s i s  is m a i p l y  i n  two areas. 

F i r s t l y ,  it represents the first real a t t e n r p t  t o  s t u d y  t h e  

inforwition c o n t e n t  of  ST o p i n i o n s  i n  i s o l a t i o n  from the 

kaforaation i n  tBe financia 1 s t a t e i w n t s ,  t h e  m e t h o d o l o y i c a l  

f a i l u r e  f p a s t  studies using t h e  WBAB approach, S e c o n d l y ,  a 

c l a r i f i c a t i o a  is a l s o  raad~ o n  t h e  m e t h o d o l o g i c a l  i s s u e  02 

ex-pos t  c l a s s i f i c a t i o n  aad ex-ante p r e d i c t i o n *  B s i m p l e  

statistical test is a l s o  performed on t h e  v a l i d i t y  o f  t h e  

s e l f - f u l f i l l i n g  g r o ~ h e e  y, 



III, Besearch D e s i g n  

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

research method emgloyed  i n  this t h e s i s .  #hen n e c e s s a r y ,  t h e  

j u s t i f i c a t i o o  for  u s i n g  a p a r t i c u l a r  a n a l y s i s  will be discussed. 

T h e  s a a E L f  -- 
An i n i t i a l  s a ~ a ~ l e  0 5  46 firms w h i c h  met t h e  f o l l o w i n q  

criteria was o b t a i n e d  f rum t h e  Ccmpustat Annua l  Besearch t a p e s :  

The  f i rm were all 

1. l i s t e d  a s  l i q u i d a t e d ,  

2 .  c l a s s i f i e d  a s  a a a n u f a c t u r i n 3  firm, 

3 .  i s s u e d  t h e i r  l a s t  f i n a n c i a l  s t a t e m e n t  from 1971 t o  1380, 2s 

and 

a ,  l i s t e d  i n  the 3 s v  York Stock Xxchange (NYSE) o r  the B a e r i c a a  

S t o c k  Exchw y e  (AEBX) b e f  crc f i g u a d a t i o n .  2 9  

T f i ~ s e  f i r l c s  were t h e n  c r o s s - c h e c k e d  v i t h  t h e  C e n t r e  for Research 

i n  S e c u r i t y  P r i c e s  (CBSP) t a p e s  which  i a d i c a t e d  t h a t  t h e  daily 

s e c u r i t y  r e t n r n  d a t a  for 3 of the f i r a s  i n  t h e  sample  @ere n o t  

ava i l ab le .  T h i s  was f o f l o u e d  by  s e l e c t i n g  a a a t c h e d  s a m p l e  of 43 

nora-banks upt  f i r m s ,  o b t a i n e d  fsom t h e  Cort lpustat  Annual 

---------u- ------ 
28The firms actually went b a n k r u p t  f r o ~  1972 to e a r l y  3983- This 
p e r i o d  uas u s e d  i n  o r d e r  t o  h a v e  s u f f i c i e a t  o b s e r v a t i o n s  t o  
c a l c u l a t e  t h e  v a r i a n c e  of c e r t a i n  f i n a n c i a l  r a t i o s ,  n o t i n g  t h a t  
C o a p u s t a t  only p r o v i d e  20 y e a r s  of a n n u a l  d a t a .  

2 9 T h e  C o o t t ~ u s t a t  reseaxch t a p e  have  data  o n l y  f o r  f i rms t h a t  were 
listed i n  t h e s e  e x c h a n g e s  b e f o r e  t h e y  l i g u i d a t e .  



1, T h e  firms are a l l  a a n u f a c t u r i n q  f i r a s .  

2 ,  I n d i v i d u a l  firms were ~ a t c h e d  up  t3 t h e  Y d i g i t  Standard 

I n d u s t r i a l  C l a s s i f i c a t i o n  (Sf C) c o d e  whenever p o s s i b l e ,  

3 ,  With in  t h e  same i n d u s t r i a l  c l a s s i f i c a t i o n ,  firms were 

r a n d o ~ l y  selected-31 

4 ,  The firms must also be l i s t e d  on  t h e  NPSE or the ABEX and 

d a i l y  security return data atust be a v a i l a b l e  i n  the CBSP 

t a p e s ,  

5. Once the reatcficd firm h a s  been found, t h e  d a t a  u s e d  were for 

t h e  s a w  year a s  t h a t  for t h e  &a i l ed  ficm. , 

A p o i n t  t h a t  s h o u f d  b e  entpttasized is t h a t  firms #ere n o t  matched 

b y  asset size, a s  t h i s  m i g h t  t u r n  o u t  t o  be a n  important  

predictor of b u s i n e s s  f a i l u r e s  a s  observed by  Bltman et al. 

f1977) a n d  O h l s a n  11900) - 32 

JlOne ass uniption of: using s a m p l e  d a t a  with d i s c r i m i n a n t  a n a l y s i s  
(RDA) is t h a t  each group is drawn a t  random froa independent  
saarples I. Ceakin, 1972, p. 172 j, 

32That is, asset s i z e  may b e  a s i q n i f i c a n t  f a c t o r  ior p r e d i c t i n g  
b u s i n e s s  f a i l u r e s  a n d  rnap therefore be  u s e d  a s  an i n d e p e n d e n t  
variable, 



3uf t i p l e  d i s c r i ~ t i n a n t  a n a l y s i s  fMDA) is a s t a t i s t i c a l  

t e c h n i q u e  33 a n d  is i n t r o d u c e d  i n  t h i s  t h e s i s  a s  a c o n t r o l  for  

the i n f o r m a t i o n  c o a t e n t  o f  f i a a n c i a l  s t a t a e n t s ,  BDA does n o t  

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

uses a coabinat ion  of f i g a r e s  @ore p r e c i s e l y ,  f i a a n c i a l  g a t i o s )  

that c o u l d  d i s c r i m i n a t e  between firms t h a t  a r e  q o i n g  conce- rns  

a n d  t h o s e  p o t e n t i a l l y  i n s o I v e n i .  Xt uses n o t  j u s t  t h e  

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

ratios. In o t h e r  words,  a n  e n t i r e  p r o f i l e  of c h a r a c t e r i s t i c s  

coglmon tc the s a m p l e  f i r a s ,  a s  wel l  a s  t h e  i n t e r a c t i o n  o f  t h e s e  

c h a r a c t e r i s t i c s ,  is taken into a c c o u n t ,  By u s i n g  t h e  p r e d i c t i o o s  

o f  t h i s  raodel t o  c o n t r o l  f o r  t h e  i n f o r m a t i o n  c o n t e n t  of 

f i n a n c i a l  s t a t e m e n t s ,  the mrket response t o  firms t h a t  r e c e i v e  

a ST o p i n i o n  b u t  P I E B )  can b e  u s e d  as an i n d i c a t i o n  of the 

i n f o r m a t i c n  c o n t e n t  of t h e  ST o p i n i o n ,  isolated from t h e  

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

I ,  T h e  g r o u p s  under  i n v e s k i g a t i o n  ( b a n k r u p t  and & o n - b a n k r u p t  

f i rm) are d i s c r e t e  a a d  i d e n t i f i a b l e .  

2-. Bny o b s e r v a t i o n  i n  any g r o u p  is s u s c e p t i b l e  t o  d e s c r i p t i o n  

by a combined set 02 m a s u r e a e n t s  o f  s e v e r a l  u a r i a b i e s -  

3 .  These d e c c r i p t i ~ e  variables have a u l t i v a r i a t e  n o r a d 1  

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



p o p u l a t i o n  d i s p e r s i o n  matrices be equal, The Box-@ test m i l l  be 

u s e d  t o  test  the h y p o t h e s i s  of equal d i s p e r s i o n  m a t r i c e s  

( v a r i a n c e - c o v a r i a n c e  matrices). 311 t h i s  h y p o t h e s i s  is rejected 

a n d  the s a m p l e  s i z e  is l a r g e ,  a q u a d r a t i c  r u l e  s h o u l d  be used 

f E i s e n b e i s  a n d  Aver y (1972)  a a d  E i s e n b e i s  (1977) 1,  

A l t h o u g h  the u s e  of f i n a n c i a l  r a t i o s  w i l l  naost l i k e l y  

v i o l a t e  t b e  m u l t i v a r i a t e  n o r p a l i t  y  a s s u a p t i o n ,  [ E i s e n b e i s ,  1977, 

p ,  $771, G i l b e r t .  (1968)  f c u n d  t h a t  there is o n l y  a s m a l l  l o s s  i n  

p r e d i c t i v e  a c c u r a c y .  3 4  

An i m p o r t a n t  p o i n t  s t a t e d  i n  c h a p t e r  1 . t h a t  s h o u l d  be 

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

t h e  analysis of f i n a n c i a l  s t a t e ~ e n l s ,  a n d  n o t  a s  a separate 

c a t e g o r y ,  An inamedia te  g u e s t  i o n  a r i s e s ,  d o e s  t h e  n a r k e t .  r e s p o n d  

d i f f e r e n t l y  f o r  Tirres t h a t  r e c e i v e  a ST o p i n i o n  a n d  some o r  a l l  

of t h e  r e a s o n s  s t a t e d  i n  t h e  f c o t n o t e s ,  as c o a p a r e d  to  a firm 

w h e r e  omly a ST o p i n i o n  is issued w i t h o u t  t h e  f o o t n o t e s  

d i s c l o s u r e ,  o r  as compared to a firm t h a t  d i d  n o t  r e c e i v e  a ST 

o p i n i o n  b u t  w i t h  s ixi i lar  i n f o r m a t i o n  d i s c l o s e d  i n  t h e  f o o t n o t e s ?  

I n  other words .  i f  t h e  i n f o r w a t i o l a  is a l r e a d y  s t a k e d  i n  t h e  

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

--*------ --- ------ 
34Orse c o u l d  t a k e  f r ~ g a r i t h m s  t c  t r a n s f o r m  t h e  v a r i a b l e s ,  but t h i s  
restricts o n e  to  t h e  u s e  cf p o s i t i v e  v a l u e s  o n l y .  F u r t h e r m o r e ,  
l o g a r i t h ~ i c  t r a n s f o r m a t i o n s  may c h a n g e  t b e  i n t e r r e l a t i o n s h i p s  
among t h e  v a r i a b l e s ,  a n d  g i v e  less w e i g h t  t o  e q u a l  p e r c e n t a g e  
c h a n g e s  i n  a v a r i a b l e  when t h e  v a l u e s  a re  l a r g e r  t h a n  when t h e y  
a r e  sataller I E i s e n b e i s ,  19777, 



i a f c s r a r a t i o n  c o n t e n t  by i s s u i n g  a ST o p i n i o n 2  B g o i n g - c o n c e r n  

q u a l i f i c a t i o n  is c o t  i s s n e d  for a  s i n g l e  f a c t o r  or a  few factors  

i n d e p e n d e n t  of each o t h e r  (as  is t h e  case f o r  l i t i g a t i o n  

g u a l i f  i c a t i o n  for exampfe) b u t  r a t h e r ,  i t  is i s s u e d  f o r  a  

c o @ b i n a t i o n  o f  these f a c t o r s .  f a c t o r s  t h a t  tend t o  c o a t r a d i c t  

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

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

these f a c t o r s  a re  s t a t e d  i n  t h e  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  

Hueaber 34, I t  is t h e  e v a l u a t i o n  a n d  t r a d e - o f f s  of a l l  .these 

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

i s s u e  a S T  o p i n i o n ,  Thus, t h e  d i s c l o s u r e  of some of t h e s e  

fac tors  i n  t h e  f o o t n o t e s  is b u t  one p i e c e  o f  r e l e v a n t  

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

n e t  loss ,  is no  cause f o r  b e l i e v i ~ g  t h a t  a dirrrt w i l l  becoaae 

b a n k r u p t ,  0.f c o u r s e  it i s  p o s s i b l e  t h a t  if a l l  t h e  r e a s o n s  u s e d  

b y  t h o  a u d i t o r s  a r e  s t a t e d  i n  t h e  f o o t n o t e s ,  i t  Bay a a k e  t h e  ST 

o p i o i o n  t ; ~  itselE isrelesant, Afsc, n o t e  t h a t  ST o p i n i o n s  are  

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

n o n e  of the r e a s o n s  a re  d i s c l o s e d  i n  t h e  f o o t n o t e s  o f  t h e  

f iaaaciaf  statements, T h i s  s t u d y  d o e s  n o t  c o n t r o l  for t h e  

footnote i a f o r l l a a t i o n  i t se l f ,  b e 1  i e v i n g  t h a t  such o f  t h a t  

i n t o r m a t i o n ,  l i k e  a b i l i t y  t o  p a y  i n t e r e s t ,  is well c a p t u r e d  by 

t h e  acdef u s e d  i n  this study, It is a l s o  b e l i e v e d  t h a t  t h e r e  

i s  a d i f f e r e n c e  i n  t h e  d ~ g r e e  of u n c e r t a i n t y ,  a t  feast as 

p e r c e i v e d  by t h a t  p a r t i c u l a r  a u d i t o r ,  % h e n  a ST o p i n i o n  is 

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



These  is some e v i d e n c e  i n  t h i s  t h e s i s  that t h e  f i n a n c i a l  snarket 

may react d i f f e r e n t l y  t o  t h e  different forms o f  d i s c l o s u r e .  In 

C h a p t e r  4, t h e  results i n d i c a t e  t h a t  t h e  n t a r k e t  reacts o n l y  i n  

p o r t f o l i o s  where t h e  E i r m s  vese issued a ST  o p i n i o n ,  ~o m a r k e t  

r e a c t i o n  was of i sexved  f o r  firms t h a t  were P ( 8 )  and had ao ST 

o p i n i o n s ,  ewexi f o r  t h o s e  firms t h a t  a c t u a l l y  wen t  b a n k r u p t  

[ p o r t f o l i o  3A). X t  is r e a s o e a b l e  t o  a s s u m e  t h a t  atany of these 

firms i n  P o r t f  o l i o  3 B  Bay r e c e i v e  s o m  f o o t n o t e  d i s c l o s u r e s  on 

the p o s s i b i l i t y  0 2  t h e  firm n o t  b e i n g  ab le  t o  aeet i ts 

o b l i g a t i o n s ,  o r  t h a t  the a s s e t s  do n o t  r e f l e c t  r e a l i z a b l e  v a l u e  

because of g o i n g - c o n c e r n  u n c e r % a i n t i e s .  A tentative c o n c l u s i m  

c a n ,  t h e r e f  ore, be reached t h a t  t h e  aarkr; t Bay react d i f f e r e n t l y  

t o  the d i f f e r e n t  f o r =  o f  d i s c l o s u r e ,  T h i s  is l i k e l y  d u e  t o  t h e  

_fact t h a t  t h e y  a r e  ~ e r c e i v e d  t o  r s t lec t  d i f f e r e n t  d e g r e e s  o f  

u n c e r t a i n t y ,  35 

K e e p i n g  i a  m i n d  t h e  d i f f e r e n c e  b e t w e e n  e x - p o s t  

c l a s s i f i c a t i o n  a n d  ex-an t e  p r e d i c t i o n  d i s c u s s e d  i n  last c h a p t e r ,  

t h e  mode1 used i n  t k i s  t h e s i s  is a prediction model .  P a s t  

observat icns  of t h e  i n d e p e n d e n t  and  dependeat v a r i a b l e s  are 

- -------- ------- -- 
3sft is u n f o r t u n a t e  t h a t  such a t e s t  c o u l d  not be c a r r i e d  o a t  by 
i d e n t i f y i n g  e x a c t l y  t h e  firms t h a t  received t h e  e g n i v a l e n t  or  
almost e q u i v a l e n t  footnote d i s c l o s u r e s  for t h e  g o i n g - c o n c e r n  
u n c e r t a i n t i e s ,  a s  t h e  e n t i r e  f i n a n c i a l  s t a t e m e n t s  o f  t h e s e  f i r m s  
are n o t  r e a d i l y  available, O n l y  t h e  a u d i t o r a s  r e p o r t s  f o r  e a c h  
of  the f irats i n  t h e  sample wese p h o t o c o p i e d ,  from t h e  Public 
feference Rocn o f  the S e c u r i t i e s  a n d  Exchange C o m n i s s i o n  a t  
W a s h i n g t o n  D.C, 



first u s e d  to create a p r s d i c t i o n  model, The r e s e a r c h e r  i s  t h e n  

pf a c e d  a t  r e s e a r c h  kiae  t=i) (where t=O is s u b s e q u e n t  t o  the tirae 

p e r i o d  where the model was b u i l t ) ,  At t=3, the i n d e p e n d e n t  

v a f i a b l e s  of soae firms are cbservcd,  Say for example, Firm A S S  

f i n a n c i a l .  s t a t e ~ e n t s  Became p u b l i c l y  a v a i l a b l e  a t  D e c e ~ b e f  3 1 ,  

1 9 7 5  ( t = O ) .  A t  this p a i n t ,  t h e  r e s e a r c h e r  p r e d i c t s  the d e p e n d e a t  

v a r i a b l e  ( t h a t  is, P(3) or P I B E ) )  u s i n g  t h e  iaodeh a l r e a d y  

created, Pbe actual. outcome o f  t h e  dependent v a r i a b l e  is of 

course n o t  known a t  Decenher 31, 1975, T h e  a c t u a l  t i a e  f o r  t h e  

researcher: could Be ?lay, 1983 b u t  t h i s  is no l o n g e r  r e f ~ v a - n t .  

Only subsequeat  t o  t=O {Dec, 1975  i n  this case) n i f l  t h e  

d e p e n d e n t  variable b e  known, Otherwise, the mod,el w i l l  n o t  be a 

p r e d i c t i o n  aodel, T h i s  is  shown in Table 6 belou:  

t > O  I NULL J Classification a o d e l  
-----------------------**----*------------------------------ 

If t h e  r e s e a r c h e r  i s  a t  ac tua l .  time May 198U, h e  would k n o ~  the 

outcome of t h e  d e p e n d e n t  v a f i a b l e  g i v e n  t h e  benefit of 

hindsight, T h e  p r e d i c t i v e  a c c u r a c y  o f  the model can ,  t h e r e f o r e ,  

be determined. I t  is st i l l  a p r e d i c t i v e  erodel  give^ t h a t  t h e  

p r e d i c t i o n s  were made a t  t=O based o n  only t h e  i n f o r m a t i o n  t h a t  

was a v a i l a b l e  a t  t h a t  p o i a t  i n  time, T h e  above is d u p l i c a t e d  

o v e r  and o v e r  a g a i n  f o r  each f i r n  b y  simply shifting t h e  





f a i l  aad a similar cainparison is made w i t h  t h e  p r e d i c t i o n  a t  

t=02, T h u s ,  t h e  predictive accuracy, i n  a n  ex-ante sense, of a 

R total  of s i x t e e n  d ~ s c x i p t i v e  v a r i a b l e s ,  f o u n d  r e l e v a n t  i n  

p a s t  studies, were ferreted from t h e  f ihtanciaf. s ta tesents  da ta  for  

each f i r &  Thep are l i s t e d  i n  ~ p p e n d i x  B, Prom t h e  t o t a l  s i m p l e  

of 86 firgss, 22 were rased for a n a l y s i s  (those firms t h a t  

p u b l i s h e d  t h e i r  last f i n a n c i a l  s t a t e m e n t  d u r i n g  t h e  p e r i o d  1971 

t o  1973 a n d  t h e i r  ina t shed  pair) a n d  64 used f o r  p r e d i c t i o n  

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

d u r i n g  t h e  p e r i o d  197Q t o  1980 a n d  their a a t c h e d  p a i r ) .  T h i s  is 

as shown te lou:  

Jan,  BAlA LPSIS 3 une PREDf CTIOW Dec. 
3 971 STAGE 1974 STBGX 1983  E e a l  

I ------- ------- - ---- ] ---- -- --------- ---- ------------- j T h e  
t=Q 

11 firms t h a t  failed 
d u r i n g  J a n ,  1971 t o  
June 1974 and their 
aatched gair wese 
used i n  t h e  a a a l y s i s  
stage t o  b u i l d  the 
model. Both t h e  
i n d e p e n d e n t  and t h e  
d e p e n d e n t  varia  b l e s  
are knou n. 

32 f i r m  t h a t  f a i l e d  d u r i n g  J u l y  
1974 to Dec, 1983 and their 
~ a t c h e d  p a i r  yere used  i n  t h e  
p r e d i c t i o n  stage, Once t h e  model 
was b u i l t  a t  t=O, t=O is t h e n  
r c v e d  Eoroard t o  t h e  time vhen 
t h e  f i n a n c i a l  s t a t e ~ e n t s  of t h e s e  
6Q -firms are avai lable ,  Once t h e  
statements a r e  a v a i l a b l e ,  a 
p r e d i c t i o n  is aade, I n f o r a a t i o n  
subsequent t o  t h a t  d a t e  is n o t  
used i n  t h e  predict ion,  

T o  s u ~ t a a r i z e ,  t h e  d i s c r i m i n a n t  f u n c t i o n 3 6  b u i l t  i n  t h e  a n a l y s i s  

s t a q e  is a p p l i e d  to  t h e  p r e d i c t i o n  sample, - -------- --------- 
JdThere i s  only one f u n c t i o n  s i n c e  1 have  only two  g roups :  
s o l v e n t  and insolvent firms, 



A n a l y s i s  S t a g e  

T h e  S t a t i s t i c a l  P a c k a g e s  f o r  t h e  S o c i a l  S c i e n c e s  (SPSSX) 

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

T h e  W i l k s *  s t e p - w i s e  me thod  w a s  i n i t i a t e d  t o  r e d u c e  t h e  number 

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

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

common set of f i n a n c i a l  a c c o u n t s  [ $ d m i s t e r ,  197.23. T h e  e f f e c t  of 

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

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

c h a n g e s  i n  @ o d e 1  s p e c i f i c a t i o n  a n d  s a m p l e  c o v e r a g e ,  F o r e c a s t i n g  

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

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

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

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

i n d e p e n d e n t  v a r i a b l e s  [ F a r r a r  a n d  C l a u b e r ,  ISd 'J f ,  T h e  c r i t e r i o n  

is  t h e r e f o r e  t o  se lec t ' a  se t  of v a r i a b l e s  t h a t  m i n i m i z e s  t h e  

o v e r a l l  # i l k s s  l a m b d a  < w h i c h  is a n  f a n d  9LW test of the 

s i g n i f i c a n c e  o f  g r o u p  mean d i f f e r e n c e s ) ,  T h e  effect  is t o  

m a x i a i z e  t h e  s e p a r a t i o n  o f  t h e  g r o u p s ,  

T h e  r e s u l t s  o f  t h e  Box-M t es t  s u p p o r t  the h y p o t h e s i s  t h a t  

t h e  v a r i a n c e - c o v a r i a n c e  matrices of  t h e  t w o  g r o u p s  are  n o t  

s i g n i f i c a n t l y  d i f f e r e n t  37 a n d  t h e r e f o r e ,  a l i n e a r  HDA m o d e l  

w i l l  be used, U s i n g  t h e  22 cases, t h e  f o l l o w i n g  v a r i a b l e s  were 

------------------ 
3 7 A t  t h e  0.0? s i g n i f i c a n t  l e v e l ,  



f o u n d  t o  be relevant: ti) Q u i c k  B a t i o ,  which is a aeasure of the 

firmas l i q u i d i t y ,  [ii) ~ e b t - E q u i t y  B a t i o ,  which i s  a measure of 

the firm" l e v e r a g e ,  fiii) fret Income to Tota l  Debt ,  which is a 

measure of t h e  f i r m w s  p r o f i t a b i l i t y ,  and. I i v )  To ta l  Assets which 

is use t o  measure the firntlas s i z e -  The p r e c i s e  s p e c i f i c a t i o n  is 

q i v e n  i n  Appendix 3 .  T h e  u n s t a n d a r d i z e d  and t h e  s t a n d a r d i z e d  

d i s c r i a i n a n t  f u n c t i o n  coefficients and t h e  g r o u p  c e n t r o i d s  [ t h a t  

is, t h a  d i s c r i a i n a n t  f u n c t i o n  e v a l u a t e d  a t  the g r o u p  means) a r e  

g i v e n  i a  T a b l e  7 ,  
TBBLX 7 --------- --------- 
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2 { S o l v e n t  f i r a s )  1 .  Y 8730 
--------------------------*----------------------------- ----- - 
~khfrs 
TD/TA = Total Debt t o  T o t a l  Assets 
MI/TD = l e t  Incoirae t o  T u t a l  D e b t  
TPL = Total Assets 
See Appendix B for a &recis@ s p e c i f i c a t i o a  of t h e s e  ratios,  

T h e  c o e f f i c i e n t s  of the f u n c t i o n  all h a v e  t h e  e x p e c t e d  signs. 

G r e a t e r  l i q u i d i t y  i g l g l i c s  less risk s h i l e  g r e a t e r  l e v e r a g e  h a s  

t h e  o p p o s i t e  etfect  on risk, H i g h e r  p r o f i t a b i l i t y  he1  ps t h e  firm 

t o  k e e p  s o l v e n t ,  especially in t h e  long r u n ,  F i n a l l y ,  firms t h a t  

are large face less risk of  becoming i n s o l v e n t ,  Governments and 

banks are Bore r e l u c t a n t  t o  l e t  s u c h  a f i r m  f a i l  ( C h r y s l e r  i s  a  

p e r f e c t  example] for p o l i t i c a l  s ea so r t s  a s  well a s  t h e  aaount of 



l o a n s  t h a t  h a v e  a l r e a d y  b e e n  made- As s u c h ,  they u s u a l l y  h a m  

more  a v e n u e s  t o  r a i se  c a p i t a l ,  and h i s t o r i c a f f y ,  fewer of thea 

f a i l e d .  

Prediction Stage 

Table  8 p r e s e n t s  t h e  a c c u r a c y  of the model u s i n g  t h e  f a s t ,  

s e c o n d  l a s t  and  t b i r d  f a s t  f inancia l  s t a t e g e n t s  before f a i l u s e  

a s  w e l l  a s  t h e  Type 1 and Type 1 e r r o r s  i a  e a c h  of t h e  

p r e d i c t i o n s .  T h e  r e s u l t s  do n o t  e x p l i c i t l y  i n c o r p o r a t e  the cost 

of Type I a n d  Type If e r r o r s  and a s s u m  e q u a l  p r o b a b i l i t y  of 

f a i l u r e  a n d  n o a - f a i l u r e  f o r  f i r a s ,  o n e  could correct f o r  t h i s  by 

s e t t i n g  a aer cut-off  d i s c r i ~ i n a n l  s c o r e  rhich s e p a r a t e  t h e  two 

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

T y p e  11 erross a s  well a s  i n c o r p o r a t i n g  p r i o r  p r o b a b i l i t i e s  of 

f a i f u r ~  ox n o a - f a i l o r e  rates, This new c u t - o f f  s c o r e  o r  Z 3 8  is 

e q u a l  tc l o g  ( P I )  ( C 1 ) /  33121 (C2) where PI and  P2  are t h e  

p r o b a b i l i t i e s  t h a t  a f irm belong to g r o u p  3 [bankrupt)  o r  q r o u p  

2 {non-bankrup t )  r e s p e c t i v e l y .  C 1  is the  e x p l i c i t ;  cost of Type 1 

e r r o r  o r  i n v e s t i n g  i a  ( f e n d i n g  to )  a firm t h a t  wen t  b a n k r u p t  and  

C 2  is the cos t  of Type If errcr or  cos t  t o  the i a v e s t o r  [ l e n d e r )  

of p r e d i c t i ~ l g  t h a t  a firm will go b a n k r u p t  when i t  r e a a i n s  

s o l v e n t .  T h e  variables P I ,  P2, C 3  and C2 w i l l  b e  d i f f e r e n t  

d e p e n d i n g  o n  t h c  time, t h e  industry b e i n g  considered, i n d i v i d u a l  

tastes and  p r e f e r e n c e s  a n d  s o  on, P o l l o w i n g  Altrnan et al .  

--------- _-------- 
J a S e e  Appendix H for  f u r t h e r  e x p l a n a t i o n  a n d  m a t h e m a t i c a l  p roof ,  
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P e r c e n t  of cases p r ~ d i c k e d  correctlp:78.26$ ------ ------ ---------------- -------------- -------------------- 
*The n u a b ~ r  of eotaf  firms is less khan i a  ( A )  because 13  of 

t h e  firms I s s u e d  tbeir 2nd l a s t  f i n a n c i a l  s t a t e m n t s  d u r i n g  
1973 and 18 firms i s sued  t h e i r  3rd l a s t  f i n a n c i a l  s t a t e n e n t s  
during 1972, 



(1977) ,  uc use estimates sf P1=0-02 and  P2=0.98, Bftman e t  al, 

estimated t h a t  C 1=0.7 a n d  C2=O.O2 for colamerc ia l  banks,  For 

i n d i v i d u a l  i n r r e s t o r s ,  61 i s  e x p e c t e d  t o  b e  g r e a t e r  t h a n  0.7, and 

s i n c e  C2 is t h e  o p p o r t u n i t y  c o s t  of n o t  i n v e s t i n g  i n  t h e  f i r m  

t h a t  was p r e d i c t e d  t o  g o  b a n k r u p t  but d i d  no t ,  C2 c o u l d  be a s  

low as z e r o  i f  a s  p r o f i t a b l e  a r e t u r n  c o u l d  b e  o b t a i n e d  from 

other i n v e s t ~ e n t s ,  S i n c e  i t  is g e n e r a l l y  b e l i e v e d  t h a t  h iyher  

r i s k  i a v e s t m e n t  g c x i ~ r a t e s  a b i q h e r  returxa, C 2  e q u a l  t o  a  

p o s i t i v e  value of 0.01 a p p e a r s  r e a s o n a b l e .  B rough  guess of 

C 1 = 0 , 9  f o r  i a d i v i d n a f  i n v e s t o r s  is made. The a s s o c i a t e d  Z v a l m  

is 0,264, Firas with a d i s c r i n i n a n t  s c o r e  of  less t h a n  0 .264 

will now be c l a s s i f i e d  a s  b a n k r u p t .  T a b l e  9 shous t h e  results of 

u s i n g  t h i s  new r u l e ,  4 c o n s e q u e n c e  o f  u s i n g  t h i s  new r u l e  is 

t h a t  Type I e r r o r s  a re  reduced, since a h i g h e r  cost h a s  b e e n  

a t t a c h e d  to  it. There  is  a l s o  a s l i g h t  overall  improvement 

compared to t h e  r e s u l t s  i n  T a b l e  8, b u t  a s  i n d i c a t e d  above, 

t h e r e  is no  reason t o  c h o o s e  one  5 score o v e r  a n o t h e r .  The 

r e a s o n  f o r  using t h e  above analysis is t o  show that p e r s o n a l  

tastes, p r e f e r e a c e s  and so on c o u l d  a l s o  be b u i l t  i n t o  t h e  model 

i f  d e s i r e d ,  

We feel  t h e  a c c u r a c y  of t h i s  #DA @ode1 justifies the u s e  of 

i t s  p r e d i c t i o n  t o  c o n t r o l  for khe i n f o r m a t i o n  c o n t e n t  of 

f i n a n c i a l  s t a t e a e n t s ,  
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Ill, The E a p i r i c a l  R e s u l t s  

T h e  ~ m p i r i c a l  r e s u l t s  i n  this chapter r e l a t e  to  three of 

t h e  six r e a s o n s  given b y  t h e  Cohen C o n t n i s s i o n  i n  their p r o p o s a l  

t o  e l i n i n a t e  S T  o p i r i l o n s , ~ ~  E v i d e n c e  w i l l  b e  prov ided  on: 

1. t h e  p r e d i c t i v e  a b i l i t y  of ST o p i n i o n s  a s  c o m p a r e d  t o  the HDB 

model used i n  Chapter 3, 

2, t h e  i n f o r n t a t i o n  c o n t e n t  o f  ST o p i n i o n s ,  a n d  

3 ,  t h e  s e l f - f u l f i l l i n g  p s o p h e c y  of i s s u i n g  a ST o p i n i o a *  

The o t h e r  r e a s o n s  u s e d  hy t h e  C o x i e i s s i o n  a r e  f i r s t l y ,  not 

r e l e v a n t  given my p r o p o s i t i o n s  i n  C h a p t e r  1, and s e c o n d l y ,  t h e  

i s s u e  of l e g a l  p r o t e c t i o n  for a u d i t o r s  i s  b e s t  addressed b y  t h e  

l e g a l  p r o f e s s i o n ,  

T h e  h y p o t h e s i s  a d d r e s s e d  i n  this s e c t i o n  is: 

HI: ST opinions predict a t  l eas t  a s  w e l l  as a n  HDA & o d e f *  

ffhe p r e d i c t i v i l  ability of the MDR model  was p r e s e n t e d  i n  

T a b l e  8 (see Chapter 3 ) -  Table 10 shows t h e  r e s u l t s  u s i n q  ST 

o p i n i o n s .  It is c l e a r  t h a t  t h e  H C A  model  far  o u t p e r f o r m s  ST 

o p i n i o n s  i n  p r e d i c t i n g  bankruptcy, Based on  t h e  last f i n a n c i a l ,  

s t a t e m e n t  befof@ f a i l u r e ,  t h e  HDB model  h a s  a n  o v e r a l l  a c c u r a c y  

o f  85.958, w h i l e  accuracy is o n l y  62,728 fo r  ST  o p i n i o n s ,  T h e  

r e s u l t s  are e v e n  more striking when comparing ahe Type f errors* 





S T  c j p i n i o n s  h a w  a 'Xype I crrcr of 6(3.71%, w h i l e  it i s  o n l y  

f o r  t h e  M D A  a o d e l . 4 o  Our c o n c l u s i o n  is t h a t  HI is not 

s u g p o r t e d .  

T&_G &pf_o&_mation C_on t e n t  of 22 f&&gxign,s 

The h y p o t h e s i s  t e s t e d  i n  t h i s  s e c t i o n  is: 

H2: T h e  d i f f e r e n c e  i n  a v e r a g e  r e s i d u a l s  (ftAB) is zero for a11 

p o r t f o l i o s ,  T h a t  is, t h e r e  is no i n f o r m a t i o ~  c o n t e n t  i n  ST 

o p i n i o n s  and/or the p r e d i c t i o n s  of the BDB n o d e l .  

The S h a r p - L i n t n e r  l l a r k e t  Model*x was used t o  d e t e r m i n e  the 

a b n c r l s a l  r e t u r n s ,  i f  any, a s  a r e s u l t  of ST o p i n i o n s  and/os t h e  

p r e d i c t i o n s  of t h e  M D A  n o d e l ,  A t o t a l  of 230 daily s e c u r i t y  

r e t u r n s  o L s e r v a t i o n s  f o r  each i i f n  were o b t a i n e d  f r o m  t h e  CRSP 

t a p s ,  Day 3 1 was the d a t e  t h a t  a p p e a r e d  09 t h e  a u d i t  

and will he u s e d  i n  t h i s  t h e s i s  a s  t h e  e x p e c t e d  date of iapact.  

A s  i n f u r a a t i o n  a b o u t  t h e  SI' o p i n i o n s  c o u l d  have  l e a k e d  i n t o  t h e  

f i n a n c i a l  faark& b e f o r e  t h i s  d a y ,  o n l y  r e t n r n s  f r o m  d a y  -770 t o  

d a y  0 were u e d  t o  estimate t h e  p a r a i a e t e r s  o f  t h e  model. Usinq 

t h e  e s t i m a t e d  v a l u e  af t h e  c o e f f i c i e n t s ,  t h e  fo recas t  r e t u r n s  

a r e  t h e n  c c m p a r e d  t o  t h e  a c t u a l  d a i l y  r e t u s n s  f o r  d a y  3 to day 

6 0 ,  T h i s  is shorn below: 
----I---- ------- -- 
*oThe r e s u l t s  above d o  n o t  include f i r n s  t h a t  raceivc a S T  
o p i n i c n  s u b s e q u e n t  t o  t h e  firla f i l i n g  C h a p t e r  X o r  Chapter Xf of 
the B a a k r n p t c g  A c t ,  which  f r e q u e n t 1  y occurs, 

*tSee A p p e n d i x  C Eor t h e  t h e o r y  u n d e r l y i n g  t h i s  model* 

4tThe a u d i t o r  c o u l d  i n  f a c t  have s i g n e d  t h e  o p i n i o n  prior t o  
t h i s  d a t e ,  b u t  t h e  date  o f  release of t h e  f i n a n c i a l  s ta teaeats  
is a lways  on o r  s u b s e q u e n t  t o  this d a t e ,  



Once t h e  r e s i d u a l s  o f  each f i r m  are  o b t a i n e d ,  they arc formed 

i n t o  p o r t f o l i o s ,  d e p e n d i n g  on 

1. t h e  f i r m 8 s  actual s t a t u s  {bankxupt  o r  non-bankxupt)  , 

2, w h e t h ~ r  it r e c e i v e d  a  S T  o p i n i c n  o r  d i d  n o t ,  and  

3 .  whe the r  it was P (3) o r  P(H3). 

T h e  average r e s i d u a l s  b y  ~ o r t f o l i o  are t h e n  s u b t r a c t e d  f rom the 

c o n t r o l  p o r t f o l i o f  s a g e r a g e  r e s i d u a l s ,  4 3  T h i s  y i e l d s  the 

d i f i e r e n c e  i n  a v e r a g e  r e s i d u a l s  (DAB) f o r  e a c h  ,of the pr imary  

p o r t f o l i o s  { t h a t  is,  p o r t f o l i o s  o t h e r  t h a n  t h e  c o n t r o l  g r o u p s ) .  

The r e s u l t s  of the DAB and t h e  cuoriulative DAR ( C D B B )  are 

p r e s e n t e 3  i n  Append ices  C t o  F, Plot 1  t o  P l o t  9 show t h e  CDAR 

f o r  t h e  p r i a a r y  p o r t f o l i o s  and the c u ~ u l a t i v e  a v e r a g e  r e s i d u a l s  

iCAR) f o x  t h e  c o n t r o l  ~ o r t f o l i o s ,  P i a a f l y ,  %able 11 shows t h e  

s i g n i f i c a n c e  of t h e  ~ a r k e t  r e s p o n s e  i n  each p o r t f o l i o  u s i n g  t h e  

t-test. ?he  r e s u l t s  a r e  then summarized i n  T a b l e  18, T a b l e  13, 

a n d  T a b l e  1C, 

- -------- --- ------ 
*JPhe c o n t r o l  p o r t f o l i o s  are P o r t f o l i o  U, p o r t f o l i o  YB, 
P o r t f o l i o  40, and Group 7 [ t h e  p a r t i c u l a r  c o n t r o l  q roup  u sed  
d e p e n d s  on t h e  s p x i f i c  s i t u a t i o n ,  a s  r i l l  b e  o b v i o u s  l a t e r ) .  
The  p o r t f c l i o s  a r e  a s  d e f i n e d  i n  C h a p t e r  1, Group 7 is t h e  
c o n t r o l  yort2cLi.o f o r  t h e  s i x  groups which are similar t o  the 
p o r t f o l i o s  e x c e p t  t h a t  t h e  d e f i n i t i o n  o f  i n f o r m a t i o n  is b a s e d  on 
t h e  change  i n  a u d i t o r ' s  o p i n i o n  and /o r  model p r e d i c t i o n .  P h i s  is 
shcwn i n  T a b l e  1C, 



I i I 
Portfolio 1 A  I t=. 147085 1 t=-2,271726 4 t=-,551938 





1 
2 la )  Bankrupt firlast 

w i t h  ST b u t  4 
P 3MB) n=l 1 

f 
2 I f ; f  Hon Eanfrrnpt J 

firms w i t h  ST 1 
b u t  FCBB) n=4 I 

I 
1 

3 {a) Bankrupt  f i r a s  j 
with no ST but ]  
a @ )  n=23 1 

I 
4 
I 
i 
1 

3 f b) Noa bankrupt  8 
f i r a s  w i t h  no I 
STaandP[B)  I 

n=5 i 
a 

4 ( a )  Bankrnpt finis# 
w i t h  no ST a n d ]  
P D B )  n=18 1 

1 

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

E x p e c t  zero 
r e s i d u a l s  

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

Expect  zero 
r e s i d u a l s  

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

Sample too small 

Observed s i g n i f i c a n t  
negative residua 1 s, 
Market was apparent1 y 
fooled by S T  o p i n i o n .  

Observed no response. 
Harkei  was a p p a r e n t 1  y 
l a i s l e d  by t h e  
absence of a ST 
o p i n i o n ,  T h i s  adds 
credence to the i n f o .  
content of ST r e p o r t s  

Observed no r e s p o n s e ,  

Observed no r e s p o n s e ,  
Harket was m i s l e d  . ~ y  
the absence of S T  
s e p o r t  and t h e  P (PIB). 

I i 
tr (k) Non bankrupt 1 E x p e c t  zero 1 Observed no r e s p o n s e  

f i ras  w i t h  no 1 r e s i d u a l s  1 a s  e x p e c t e d .  
ST and F f N B )  J 

n=66 
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I .  Both c h a n g e s  t o  S T  1 Sample too s m a l l  

Opin ion  and P [E) I 
n= 1 i 

1 
2, Chanqe t o  S T  froa No ST ] Market r e sponded  f rom t = l O ,  

Opinion with no c h a n g e  The average  l a g  ia t h e  
i n  p r e d i c t i o n s .  ( s e f e a s e  of the f i n a a c i a l  
n=4 1 s t a t e m e n t s  a s  compare t o  the 

j y e a r  b e f o r e  was 14 days.  
I 

3,  Change t o  Wo S T  from ST 1 Mo market r e s p o n s e .  
O p i n i o n  u i t h  no change 1 i i g n o r e d ,  a s  s a ~ ~ l e  s i z e  i s  . 
i n  p r e  dictions. I t o o  s m a l l ) ,  
n=2 1 

1 
4, Change to P (B) f r o g  No market r e s p o n s e .  

PINB) u i t H  no c h a n g e  i n  
a u d i t o r ' s  r e p o r t s ,  1 
n=10 1 

1. 
5, Change t o  P (H 3) f roia I S a m ~ l e  t o o  small 

P ( B )  with no c h a n g e  i n  1 
a u d i t o r ' s  r e p o r t s ,  - 1  
n= 1 1 

i 
6, Both change  t o  Mo ST 1 Sample too small 

O p i n i o n  a n d  P (MB) , 1 
n=O I 

1 
7,  No chanqe i n  P r e d i c t i o n s {  P l o t  8 

and  auditor*^ r e & o r t s ,  j C o n t r o l  Group, 
n=75 1 No marke t  r e s p o n s e .  

4 
T o t a l  n=93 
*for market response to  g r o u p s  2 t o  4, see P l o t  7,  
**Mote that Groups axe used i n s t e a d  of P o r t f o l i o s  f o r  P l o t s  
7 and 8 t o  i n d i c a t e  t h a t  t h e  change i n  o p i n i o n s  a n d / o r  
p r e d i c t i o n s  are n o s  used t o  d e f i n e  i n f o r m a t i o n .  
***The maske t  resForPse t o  t h e  above Groups are b a s e d  on 
v i s u a l  i n s p e c t i o n  o f  P l o t s  7 and 8, No s t a t i s t i c a l  tes t  
was deened  n e c e s s a r  y. 
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MARKET RESPON ONTR@L GROUP 7 



CUM. RESlD 
PLOT 9 

UALS OF ALL THE FIRMS IN THE SAMPLE 

when t h e  GI 

Bortfol : 
-0.2. 

4 .1  f c ,  

tloas af t h e  R U A  modal) is therefore r a l w t s  
'f 

i t h  ST opinions but t h e  h y p o t h e s i s  is d w e p t .  

c y o i ~ g - c o n c e r n s  [tbat is, no market: rec 

f o l i o  18. ila, 3 3 ,  a o d  4B). 



S u m a r y  of t h e  r e su l t s  

Table 1 A: 

T h e  market r e s p o n d e d  i n  p o r t f o l i o s  1 a n d  2 b u t  not 3 ,  T h i s  

i n d i c a t e s  t h a t  t h e  market is i n  f a c t  responding t o  S T  o p i n i o n s  

when t h e  c p i n i o n s  are i s o l a t e d  f r o m  t h e  p r e d i c t i o n s  of t h e  ~YIDA 

ntodel. H2 (there is n o  i n z o r m a t i o n  c o n t e n t  i n  the ST o p i n i o n s  

a n d / o r  p r e d i c t i o n s  of t h e  IYfItA a o d e i )  is t h e r e f o r e  r e j e c t e d  f o r  

p o r t f o l i o s  with ST o p i n i o n s  but t h e  h y p o t h e s i s  is accepted f os 

t h e  p r e d i c t i o n s  of t h e  RDA @ o d e l ,  

The f o u r  ~ o r t f o l i o s  i n  Table 18 are d i s a g g r e g a t e d  i n t o  e i g h t  

portEolios by s e p a r a t i n g  t h e  firms a c c o r d i n g  t o  t h e i r  a c t u a l  

e x - p o s t  status as  ueZrf. T h i s  is d o n e  t o  h a v e  a better 

u c d e r s t a a d i n g  o f  the financia?. ogarkek r e s p o n s e s ,  an& to see if 

t h e  m a r k e t  c o u l d  react ccrrectl  y without  f i n a n c i a l  s t a t e m e n t  

i n f o r m a t i o n ,  T n i s  #ill be H 3 ,  

H3: D , A ,  d l , < i )  for all the fims t h a t  a c t u a l l ~  went bankrupt f t h a t  

is, s i q n i f i c a n t  n e g a t i v e  market r e a c t i o n  i a  cells 'f,1 f o r  

P o r t f o l i o  18, 2.1 f o r  P o r t f o l i o  2 A ,  3,1 f o r  ~ o r t f o l i o  38,  and 

4-1 for Portfolio 4 A )  a n d ,  D,A.B.=O f o r  a l l  the  firms t h a t  

c o n t i n u e  t o  b e  g o i n g - c o n c e r n s  ( t h a t  is, no ;nark& r e a c t i o n  f o r  

firms i n  E o r e f o l i o  13, 23, 3B, and 40). 

B a r k e r  ggpgpnsg f p  toth 242 s imafs :  

T h e  market r e s p o s l d e d  i n  P o r t f o l i o  1 as t h ~ s e  firms r e c e i v e d  a ST 

o p i n i o n  and P I B )  , @I; market response was o b s e r v e d  when t h e  e x a c t  



o p p o s i t e  ink o r n t a t i o n  was si~na2sd. T h e  r e s u l t s  o f  Table 1 8  seems 

t o  indicate t h a t  t h e  s tock  market d o e s  r e l y  o n  tho a g g r e q a t e  

f i n a n c i a l  statenterits for i nf o r m a t i o n  with r e s p e c t  t o  the 

e v a l u a t i o n  of insolvent y. 

a g ~ g g - x & s & n n e s s  qf w i r k e k  respoa~er - 
The market; d i d  n e t  r e s p o n d  to p o r t f o l i o s  % h e m  the f i r m s  

s u b s e q u e n t l y  went b a n k r u p t ,  a n d  r e s p o n d e d  i n c o r r e c t l y  t o  

p o r t f o l i o  2@) %hen i r n  fact t h e s e  firms continue as 

q o i n q - c o n c e r n s  (a1 t h o u y  h t h e y  d i d  r e c e i v e  g o i n g - c o n c e r n  

q u a l i f i c a t i o ~ s ) ,  Thns ,  H3 is r e j e c t e d .  T h e  market could n o t  

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

 fro^ t h o s e  t h a t  con t i n u e  a s  g o i n  y - c o n c e s n s ,  S i ~ i l a r  r e s u l t s  were 

~ e ~ o r i e d  k'p V e s t e r f i e l d  f1970a) and Altrrtan (19?3) ,  Henaawy a n d  

M o r r i s  (1983)  r e p o r t e d  t b e  opposite, They f o u n d  t h a t  t h e  market 

a n t i c i p a t e d  t h e  S i r & %  5 a i l u r e  u p  t o  five years i n  a d v a n c e .  

Barget ge,s&-sg &_a g3: opi-nion,c &q H D B  aodez p r e d i c t i o g ~  

i p d i v i d u a f l y ;  - ---- 
T h e  r e s u l t s  f r o ~  Portfolio 2 (b) and 3 (a) i n d i c a t e  t h a t  t h e  

raarkel s e s p o n d e d  t o  ST o p i n i o n s  e v e n  i f  t h e  o p i n i o n s  t u r n e d  oa t  

t o  be wxony, T h i s  c o u l d  b e  e x p l a i n e d  by  a n  excessive r e a c t i o n  t o  

c u r r e n t  i n f o r m a t i o n ,  which  Brrov (1982) sagyc3sted ,  c h a r a c t e r i z e s  

a l l  t h e  s e c u r i t i e s  a n d  f u t u r e  m a r k e t s .  Also, the model 

p r e d i c t i o n s  by, t h e m s e l v e s  d i d  not trigger a n y  m a r k e t  r e a c t i o n  

e v e n  when t h e  p r s d i c t i o u s  were c o r r e c t ,   his is also c o a s i s t e n t  

with t h e  Z ind ings  of Allsnran and Brenner ( 1 9 8 1 ) .  



U t e r p r e t a t i o n s  of t h e  r e s u l t s  

Financial s t a t f a e a t s  are p r e p a r e d  o n  t h e  a s s u n r p t i o n  t h a t  a 

firm w i l l  c o n t i c u e  a s  a g o i n g - c o n c e r n ,  The  a u d i t o r  does n o t  

s e a r c h  for @ v i d e  n t i a f  &a tter relating to the eatit y% c o n t i n u e d  

e x i s t e n c e ,  o s l y  when i n f o r r e a t i o n  c o n t r a r y  t o  t h a t  a s s u m p t i o n  is 

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

p r i r a r i l y  fo r  t i ther  p u r p o s e s ,  does t h e  a u d i t o r  i a i t i a t e  a s e a r c h  

f o r  such e v i d e n c e  [ 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  Numbes 34 J, 

A s  s u c h ,  a clean o p i n i o n  need  n o t  be, n o r  [I believe) w i l l  be. 

i n t e r p r e t e d  as a signal t h a t  a f i r m  will n o t  qo b a n k r u p t .  

Whenever t h e r e  is a p o s s i b i l i t y  of r e c e i v i n g  a return over and 

a b o v e  t h a t  of i n - r r e s t i a g  i n  a risk f r e e  asset ,  the p r o b a b i l i t y  of 

i n s o l v e n c y  of a firs is always p o s i t i v e ,  

P a r t i c i p a n t s  i n  t h e  s t o c k  m a r k e t  nay n o t  use a n  H D A  model 

o r  a n y  e x p l i c i t  model  to p r e d i c t  p o s s i b l e  i n s o l v e n c y .  However, 

t h e  a c c u r a c y  of the ?IDA mcdel used i n  this t h e s i s  i n d i c a t e s  t h a t  

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

f ailurra, Given an e f f i c i e n t  raarket (as assuaed), t h e  ~ a r k e t  w i l l  

h a v e  u s e d  alrd r e s p o n d e d  t o  these e l e a e n t s ,  T h e m  is, h o g e v e r ,  a 

s a a l l  but i a p o r t a n t  difference, I f  i n v e s t o r s  made t h e i r  

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

their s u b j e c t i v e  judyenaents [ u s i n g  t h e  f i n a n c i a l  r a t i o s  a s  a 

b a s i s  f o r  t h e i r  decisions) , then ue would expect f e w e r  firrrts t o  

be p r e d i c t e d  b a n k r u g t  b y  i n v e s t o r s ,  L i k e  a u d i t o r s ,  i n v e s t o r s  

a s s u m e  t h a t  fir ma w i l l  c o n t i n u e  a s  g o i n g - c o a c e r a s -  Nost 

i n v e s t o r s  do n o t  g o  a l l  out to look lor e v i d e n c e  t h a t  v i f l  



c o n t r a d i c t  that a s s u i n ~ t i c n ,  a s  t h i s  thesis has d o n e  b y  u s i a q  a n  

PlBA model ,  T h i s  c o u l d  e x p l a i n  the lack of m a r k e t  r e s p o n s e  to  t h e  

MDA model p r ~ d i c t i o n s ,  a s  r e p o r t e d  i n  t h i s  thesis ,by A l t n a n  and 

Brenner (798 I ) ,  and  gesterf iefd d 1970a) . * *  If the a b o v e  argult lent  

i s  a c c e p t e d ,  then  t h e  d i r e c t i o n  o f  t h e  b i a s  i n  my r e s u l t s  is 

clear. P o r t f o l i o s  1 a& 2 make u p  t h e  e n t i r e  p o p u l a t i o n  o f  firms 

that receive S T  o p i n i o n s  i~ m y  sarap1.e. F i r m s  i n  P o r t f o l i o  1 are  

a l s o  P ( f 3 ) .  U s i n g  my a r g a m e n t  a b o v ~ ,  some of t h e s e  firras w i l l  n o t  

b e  P 3B) by t h e  i n v e s t o r s ,  As s u c h ,  some firms f r o m  P o r t f o l i o  1 

s h o u l d  be i n  P o r t f o l i o  2 ,  A s  t h e  ~ a r k c t  r e s p o n s e  is g r e a t e r  for 

E i r n t l s  i n  P o r t f o l i o  1 on a v e r a g e ,  t h i s  would cause the m a r k e l  

r e s p o n s e  t o  B o r t f a f i o  2 t o  be e v e n  more s i g n i f i c a n t ,  There is, 

t h e r e f o r e ,  s t r o n g e r  e v i d ~ r a c e  t h a t  i n v e s t o r s  do see ST o p i n i o a s  

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

finally, ST o p i n i o n s  are r e l a t i v e l y  rare a n d  are p r o b a b l y  

b e  g i v e n  a l o t  of % e i g h t ,  A c l e a n  o p i n i o n  o r  a P ( B B ) ,  o n  the 

other hand,  is s i a r p l y  t h e  norm a n d  s u c h  i n f o r a a t i c l n  is t r e a t e d  

a s  ao i n f  oriuatios a n d  i g n o r e d .  T h u s ,  t h e  "no rnarket r e s p o n s e t 1  i n  

P o r t f o l i o s  3 a n d  4 i s  n o t  d u e  to fa)  the market u s i n g  t h e  no  ST 

o p i n i o n s ,  f b )  t h e  a a r k e t  f o o l o i l  by t h e  no ST o p i n i o n s ,  and Xc) 

t h e  market f o o l r d  b y  t h e  n o  S T  o p i n i o n s  a n d  t h e  Y (NB) , R a t h e r ,  

i t  s h o u l d  b e  s e e n  a s  no information r e l a t i n g  t o  t h e  a b o v e  eoenlcs 

a n d  t h u s ,  n o  earket r e s p o n s e  was c h s e r v e d ,  

--------- _------ -- 
**In my study a n d  s i ~ i f a r  o n e s ,  t h e  p o r t f o l i o s  o f  firm P (B) b y  
the W E B  atcdel  a re  c o n t a a i n a t e d  by  firras a a t  p r e d i c t e d  b a n k r u p t  
b y  i n v e s t o r s ,  i f  i n v e s t o r s  do n o t  use a n  e x p l i c i t  MDA p r e d i c t i o n  
iuodel, 



T h e  d i E f e r e n c e  b e t w e e n  the r e s u l t s  i n  T a b l e  l a  and T a b l e  t B  

a s  compared t o  Table t C  is that T a b l e  1C is b a s e d  on t h e  change 

i n  a u d i t  o p i n i o n s  and/oz p r e d i c t i o n s  of t h e  HDB model as 

i n f o r m a t i o n ,  Table t A  a n d  Table 18, on t h e  o t h e r  hand ,  are b a s e d  

o n  the opinions a n d / o r  p r e d i c t i c n s  at a  p o i n t  i n  time as 

i n f o r m a t i  ca, regardless of prior: a u d i t  opinions a n d  p r e d i c t x o n s ,  

T h e  r e s u l t s  front t h e  three t a b l e s  ahorre indicate t h a t  e i t h e r  of 

t h e  above i a t e z p r e t a t i o s s  o f  events  as i n f o r m a t i o n  c o u l d  be 

c o r r e c t ,  as t h e  r e s u l t s  t u r n  cut to be similar, S i n c e  T a b l e  fC  

h a s  a smal ler :  s a ~ p l e  s i z e  in each of it's p o r t f o l i o s  than those 

of Table 1 A  and 'fable 13, the  r e s u l t s  of Table 1C are use3 o n l y  

t o  c o r r o b o r a t e  t b e  evidence already d i s c u s s e d ,  , 

Sel f  - f u l f  ill- prochfcies ------ 
The hypotheses made in t h i s  section are: 

NU: That the P(B), based on f i n a n c i a l  r a t i o s ,  h a v e  n o  effect on 

t h e  f i r r n ' s  a b i l i t y  t o  borrow.  

H5: That the issne of a S T  o p i n i o n  h a s  n o  e f f e c t  on  t h e  firmss 

a b i l i t y  ta borrou. 

The statistical t o o l  u s e d  is  t h e  e x a c t  method fur 2x2 

t a b l e s  [Ostle, 1963 1- It has the f o l l o w i n g  f o r % :  



The two f r a c t i o n s .  $ I = = /  fa+b) and $2=c/ {c*d) are t h e  ES timates 

of p l  a n d  p2, t h e  parameters o f  two b i n o m i a l  p o ~ u l a t i o a s *  The 

A A 
exact  p s o k a b i f i t y  of  observing p l  and p2 when p l Z p 2  [ t h e  

proportion i n  row 1 equals  the proportion i n  row 2 of t h e  

observed outcorne is i n d e p e n d e n t  o f  4 1  a ~ d  8 2 )  is 

? I =  (a+b) !(c+d)! (d+c)![b+d) ! /a?b!c!d!a!  

T h e  final probability i n c l u d e s  t h e  p r o b a b i l i t i e s  of t h e  aost  

d ivergent  f rac t ions  other: than t b c s e  observed, ~ s s u m i n g  p?<p2, 

t h e  n e x t  Bore d i v e s g e n t  s i t u a t i o n  would b e  t h e  o n e  En which a  

and d a r e  decseased by oue, aad b and  c i n c r e a s e d  b y  unity or 

The saree rule applies u n t i l  P,, is c a l c u l a t e d ,  The f i n a l  
a+ I 

p r o b a b i l i t y  is, there fore ,  P=&P;,  
i.= l 

Table 13 shows  the 2x2 Table fox  t h o s e  firras t h a t  a c t u a l l y  

went bankrupt. The co lumns  show t h e  number of f i rm t h a t  e i t h e r  

h a d  an increase  or a d e c r e a s e  i n  t h e i r  t o t a l  debt 3TD) w h i l e  t h e  

rows show the numbea of firms t h a t  vfre e i t h e r  P(B) or P [ B B )  H4 

can thea b e  r e w r i t t e n  a s  BY: pl=p2 ,  In other words. t h e  

p r o p o r t i o n  of f i r a s  t h a t  have  less TD is t h e  saae vhethcr  t h e  

firms were P (3) or P (IB) ( t h a t  is, t h e  change i n  TD is 

independent of  t h e  ntodef. ~ r e d i c t i o n )  , The use o Z  o n l y  bankrupt 



f i r m s  is an a t t e m p t  t o  u s e  firms w i t h  s imi la r  c h a r a c t e r i s t i c s ,  

T h e s e  f i r m s  would  g e n e r a f l y  n e e d  more f i n a n c i n g ,  a n d  u s i n g  less 

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

/' t h e i r  own c h o i c e .  p t=O ( p r o p o r t i o n  o f  firms t h a t  were P ( M B )  a n d  
h 

used less d e b t )  a n d  p 2 = 0 - 3 3 3 3  ( p r o p o r t i o n  of firms t h a t  were 
A 

P(B) a n d  u s e d  less  d e b t ) .  The  p r o b a b i l i t y  o f  o b s e r v i n g  $1 a n d  p2 

if i n  f a c t  p l = p 2  i s  0.1048 o r  10,48X. Wi th  a f a i r l y  large 

p r o b a b i l i t y  W4 i s  a c c e p t e d ,  T h e  c h a n g e  i n  TD is i n d e p e n d e n t  o f  

the UDA a o d e i  p r e d i c t i o n s ,  

Table 1 4  is s i i a i l a r  t o  T a b l e  1 3  e x c e p t  t h a t  t h e  rows a r e  

now t h e  number  of f i r m s  t h a t  e i t h e r  r e c e i v e d  a  ST o p i n i o n  o r  Mo 

ST o p i n i o n ,  H5 i s  n o s  r e w r i t t e n  a s  H5: p ? = p 2 ,  T h e  c h a n g e  i n  TD 

6 (4 is i n d e p e n d e n t  o f  t h e  a u d i t o r t s  o p i n i o n ,  p1=0 ,1304  a n d  p2=0 ,0 .  
A 

T h e  p r o b a b i l i t y  o f  o b s e r v i n g  g1 a n d  p2 if p l = p 2  is 0 .007693  or 

0.77%. U s i n g  a=0,025, H5 i s  r e j e c t e d . 4 5  T h e r e  is less t h a n  a  1% 

c h a n c e  t h a t  one wou ld  o b s e r v e  t h e s e  r e s u l t s  i f  i n  f a c t  t h e  

c h a n g e  i n  TD is i n d e p e n d e n t  of t h e  a u d i t o r ' s  o p i n i o n  w i t h  

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

t h e  Cohen  C o m m i s s i o n  i n  t h a t  t h e  i s s u e  of a S T  o p i n i o n  c o u l d  b e  

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

firms t h a t  r e c e i v e  a S T  o p i n i o n  i n  T a b l e  1 4  a r e  a l s o  P(B), 

T h e  a b o v e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  m a r k e t  r e a c t i o n  

t o  ST o p i n i o n s ,  B a n k e r s ,  who a r e  a l s o  s t o c k  m a r k e t  p a r t i c i p a n t s ,  

see a S T  o p i n i o n  a s  r e l e v a n t  i n f o r ~ a t i o n ,  ------------------ 
*s A l t h o u g h  t h e  s a m p l e  s i z e  is small ,  a  X.2 tes t  was  also 
p e r f o r m e d ,  T h e  r e s u l t s  was a l m o s t  i d e n t i c a l  t o  t h o s e  r e p o r t e d  
a b o v e ,  



N O  ST OPXNIDN i 
1 1 I 

ST OPTRIOPI 4 4 {7,25) j 1 (3.75) 1 5 
I 1 -------------- 1 - - - - - - - - - - - - - -I  -------------- 1 

1 ----------- 
TOTAL I 7 1 21 1 28 --------- ------------ -------- ---- -- --------------- ----- ---------- ---- --------- --------------------------- ---- 

T h e  values i n  t h e  parenthesis  are t h e  e x p e c t e d  values if 
the colnmns and the rows a r e  i n d e ~ ~ n d e ~ t  of each other, 
that is, t h e  change in t h e  amouot of debt used i s  n o t  
a f f e c t e d  by t h e  #BA model p r e d i c t i o n  i n  Tab le  13 and n o t  
a f f e c t e d  by t h e  ST o p i n i o n  i n  Taktls 14. Using 'the notation 
i n  TabPe 12, a*= ( j a + c f / n )  (a+b) . The values for the o t h e r  
three ceL3ls are l i k e w i s e  de tera ined .  



8 ,  Conclus ion 

T h i s  thesis was an a t t e m p t  t o  overcome t h e  probfeaas of p a s t  

studies i n  e v a l u a t i a g  t h e  i n f o r m a t i o n  c o n t e a t  o f  ST o p i n i o n s ,  ;tt 

used t h e  prediction o f  t h e  ?ID& model t o  control for the 

informatics ia t h e  f i n a n c i a f  s t a t ~ m e n t s -  T h i s  s e r v e s  t o  i s o l a t e  

t h e  i n f o r g a t i o n  c o n t e n t  of t h e  a u d i t  o p i n i o n s ,  Tbis approach  is 

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

c o n t e n t  o f  S T  o p i n i o n s ,  The same a ~ p r o a c k  c o u l d  b e  used i r a  most 

HB B R  s t u d i e s ,  If  vents A a n d  3 o c c u r  s i m u l t a n e o u s l y ,  then one 

n e e d  t o  f iad a t o o l  t o  p r e d i c t  e v e n t  A, f o r  example, The 

p r e d i c t i o n  of e v e n t  B c a n  t h e n  b e  used a s  a c o n t r o l  f o r  thc 

i n f o r i a a t i o n  im e v e n t  A, T h e  i n f o r a a t i o n  c o n t e n t  of e a c h  of t h e  

events i s  then  d e t e r m i n e d  i n  i s e l a t i o n  f r o @  the effects of  the 

o t h e r  i n f  c re ta t ion .  

The results i n  t h i s  s t u d y  i n d i c a t e s  t h a t  these is 

in•’ craati.cn c o n t e n t  i n  S T   opinion^, It a l s o  found t h a t  an BDA 

model could perform better than ST o p i n i o n s  i n  p r e d i c t i n g  

i a s o l v e ~ c  y. finally, e v i d e n c e  indicates that t h e  i s s u e  of a ST 

o p i n i o n  ccul d B e  a s e l f - f u l f i l f i n g  prophecy, T h a t  is, f i r m s  t h a t  

r e c e i v e  a ST g u a l i f  i c a t i o n  Bay be  d e n i e d  l o a n s  because of the 

qualification and t h i s  c a u s e s  t h e  f i r m  t o  f a i l .  

Given t h e  a b o v e  r e s u l t s ,  which of t h e  f o u r  p r o p o s i t i o n s  

s u q q e s t e d  i n  Chapter 1 s h o u l d  be accepted? P s o p o s i t i o n  1 states 

t h a t  i f  t h e  ST o p i n i o n s  g e n e r a l l y  p r e d i c t  c o r r e c t l y  a n d  are seen  

a s  a relevaat i n f o r m a t i o n ,  t h e n ,  S T  opinions shou ld  c o n t i n u e  t~ 



be  p rov ided ,  Proposition 2 d i f f e r s  from p r e p o s i t i o n  1 o n l y  i f  

t h e  financial m a r k e t s  do n o t  Eee t h e  S T  o p i n i o n s  a s  r e l e v a n t  

i n f o r m a t i c n ,  In t h i s  case, % h e  a c c o u n t i n g  profession s h o u l d  

e d u c a t e  the public on their u s e f u f n e s s .  P r o p o s i t i o n  3 s t a t e s  

t h a t  i f  the ST o p i n i o n s  do  n o t  p r e d i c t  a s  well a s  the, #DA model, 

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

t h e  audi tcr  s h o u l d  aake u s e  of the p r e d i c t i o n  model t o  h e l p   the^ 

decide i f  a q u a l i f i c a t i o n  should be i s s u e d .  P r o p o s i t i o n  Y,  on 

t h e  other hand, p r o p o s f d  the e l i m i n a t i o n  of t h e  ST o p i n i o n s  if 

t h e y  c o u l d  u o t  p r e d i c t  a s  well a s  t h e  a D A  model, a n d  are n o t  

seen as  relevant in•’ u r m t i o a  i n  f i n a n c i a l  marke t s ,  Given  t h a t  

t h e  r e s u l t s  i n  t h i s  t h e s i s  i n d i c a t e  t h a t  t h e  ST o p i n i o n s  do n o t  

p r e d i c t  a s  well a s  t h e  MDA model b u t  a r e  seen a s  use f  uf 

i n f o r l a a t i o n  i n  t h e  f i n a n c i a l  marke t s ,  P r o p o s i t i o n  3 i s  the most 

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

p r e d i c t i o n  model to h e l p  -then d e c i d e  i f  a q u a l i f i c a t i o n  s h o u l d  

be i s s u e d ,  T h i s  was a l s o  s u g g e s t e d  by  Altman (197tl, 1982), 

However, t h e  ev ideace is a c t  s t r a i g h t - f o r w a r d ,  As r e p o r t e d  

above ,  t h e r e  is strong e v i d e n c e  that the issue of S T  o p i n i o n s  

c o u l d  be a s e l f - t u l f i f l i n g  prophecy,  Should  we a c c e p t  

p r o p o s i t i c n  3 even i f  the issue of a ST o p i n i o n ,  i n  itself, may 

cause  a f i r m  to fail? T u r n i n g  t h e  q u e s t i o n  a round ,  o u e  c o u l d  

a s k ,  would banks behave  dif f e r e n t f y  if t h e s e  firms d i d  n o t  

r e c e i v e  a S T  o p i n i o n ?  It is now c l e a r  t h a t  t h e  r e s u l t s  i n  T a b l e  

13 (Chapter 4) a r c  t h e  c r u c i a l  issue,  These  f i r m s  a c t u a l l y  

failed a n d  they are either P [ B )  or P {Ha) , The p r o b a b i l i t y  of 



o b s ~ r v i n g  t h e  r e s u l t s  ia ?able  13 if the chanqe i n  t h e  T.D. used 

is i n d e p e n d a t  of the 8 3 A  m o d e l  p r e d i c t i o n s  is 30,48$, I f  one  

a c c e p t  this a s  t o o  l a r y e  a p r o i s a b i l i t y  t o  reject the h y p o t h e s i s  

o f  i ndepeadenc@ akovc ,  then t h e  c o n c l u s i o n  i s  o b v i o u s ,  Even 

w i t h o u t  5% o p i n i o n s ,  firlas P { B )  a re  l i k e l y  t o  be d e n i e d  c r e d i t .  

Bank l o a n  o f f i c e r s  do n c t  h a v e  to use the ST o g i n i o a s  a n d  thus, 

the i s s u e  of ST o p i n i o n s  c o u l d  n o t ,  i n  i t s e l f ,  c a u s e  b a n k e r s  $XI 

refuse c r e d i t  ( n o t e  a g a i n ,  t h a t  a l l  f i v e  f i r a s  t h a t  r e c e i v e d  a 

ST  o p i n i o n  a r e  also P ( 3 )  i u  Table 14) , 

The c o n c l u s i o n  is less o b v i o u s  i E  we a c c e p t  the hypothesis 

t h a t  t h e  c h a n g e  in TD is i n d e p e n d e n t  o f  t h e  MDB model 

p r e d i c t i o n ,  Do vc; p r o v i d e  i n f o r m a t i o n  t h a t  i s  u s e f u l  but Bay 

c a u s e  the f i m  t o  f a i l ,  bshich may n o t  happen if t h a t  i n f o r m a t i o n  

is n o t  p r o v i d e d ?  

B final. note .is t h e  findings of Kida (1980) ,  Using a  

q u e s t i o n n a i r e  a p p r o a c h ,  h e  f o u n d  that a u d i t o r s  were able t o  

d i s c r i ~ i a a t e  p r o b l e a  f r o @  n o n ~ r o b l a  firms, g i v e n  o u l y  r a t i o  

d a t a ,  w i t h  an a v e r a g e  accuracy o f  8 3 X ,  The  a c c u r a c y  u s i n q  a n  RDA 

model was 90%- T h i s ,  t h e r e f o r e ,  s u q g e s t s  t h a t  t h e  r e s u l t s  i n  

this t h e s i s  and r e p o r t e d  by Altmaa (1974, 1982) t h a t  ST o p i n i o n s  

d o  n o t  p r e d i c t  a s  well a s  a n  MDA rnodel may n o t  be due t o  an 

i n a b i l i t y  t o  predict o n  t h e  p a r t  of t h e  a u d i t o r s  but r a t h e r ,  it 

is  t h e  c o n s e q u e n c e  of a d d i t i o a a l  cons ide ra t ioos ,  The 

c o n s e q u e n c e s  of q u a l i f y i n g  a n  o p i n i o n ,  f o r  example,  f o s i n q  a 

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

g o i n g - c o n c e r n  q u a l i f i c a t i o n s ,  Chow and  ice (1982) p r o v i d e d  some 



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

r e c e i v i n g  g u a l i f i e d  o p i n i o n s -  A l t h o u g h  p r o p o s i t i o n  3 is 

s u p p o r t e d  i a  t h i s  t h e s i s ,  it is r e a l i s e d  t h a t  i t  may b e  

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

q u a l i f  y i n q  a n  o p i n i o n  a s  exceeding t h e  b e n e f i t s  of d o i n g  so, The 

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

more strict r e g u i r e ~ e n t  t o  q u a l i f y  a n  o p i n i o n  w i t h  r e s p e c t  t o  

g o i n g - c o n c e r n ,  L a s t X g ,  i t  is clear  t h a t  t h i s  t h e s i s  rejects t h e  

c o n c l u s i o r t  of t h e  Cofiern Cooamiss ion  a n d  s u p p o r t s  t h e  v i e w  t h a t  ST 

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

& i ~ i t a t i o s g  and J i x t f n s i o n s  

The g a i n  l i m i t a t i o n  o f  t h i s  t h e s i s  is the s a ~ p l e  size. A 

study using a fasger sa t t t p l e  s ize ,  p r e f e r a b l y  2 t o  3 t i n e s  t h e  

s a r ~ i p l e  s i z e  u s e d  i n  t h i s  t h e s i s ,  would be! t h e  iaos t  a p p r o p r i a t e  

e x t e n s i o n  o f  t h i s  t h e s i s .  Une c o u l d  u s e  firms t h a t  f a i l e d  p r i o r  

t o  1972 i n  a d d i t i ~ n  to t h e  firms used i n  t h i s  t h e s i s .  This, 

h o w e v e r ,  runs tHe r i s k  t h a t  the M I A  m d e l  p r e d i c t i o n  m y  n o t  b e  

a p p r o p r i a t e  ior t h e  firms i n  t h e  1972 t o  1982 p e r i o d ,  The 

c h a r a c t e r i s t i c s  of failed firms Bay c h a n g e  o v e r  time. T h e  o t h e r  

p o s s i b i l i t y  is t o  u s e  firms t r a d e d  o v e r - t h e - c o u n t e r  or ua 

r e g i o n a l  e x c h a n g e s ,  T h i s  requires e i t h e r  d a i l y  or  &on t h l y  

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

c o s t l y  t a s k  of compiling them, I t  a l s o  r e g u i r e s  t h a t  f i n a n c i a l  

s t a t e n t e n t s  be  a v a i l a b l e ,  L i the r  p o s s i b l e  e x t e n s i o n s  of t h i s  

t h e s i s  include i a c o r p o r a t i a q  c x ~ l i c i t l  y a d y n a m i c  b a n k r u p t c y  



p r e d i c t i o n  xrtodel, and u s i n g  its predictions as the control for 

t h e  in fornat ion  c o n t e n t  of the f i n a n c i a l  s t a t e m e n t s ,  A study of 

the cost and benefit. to t h e  auditors of q u a l i f y i n g  an o p i n i o c  

s o u l d  be h e l p f  uf, a n d  Bag be used to predict the p o s s i b i f  ity of 

a u d i t o r s  i s s u i n g  a ST o p i n i o n *  Such in•’ o r a t a t i o n  will b e  use•’ ul 

a s  t h e  stock w a r k e t  does respoad t o  these q u a l i f i c a t i o n s ,  

Finally, a study u s i n g  an a p g r o a c h  sirailar t o  t h a t  of E s t e s  

(1982) s h o u l d  be u t i l i z e d  t o  s t u d y  t h e  d i f f e r e n t i a l  i n  t h e  

i n f o r m a t i o r t  c o n  ten  t of d i f  fereat ways of p r e s e n t i n g  t h e  crlrrent 

S T  opinions, 
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E i r ~  
Pirrn 
F i r m  
P i r m  
Eirrrt 
Eirn 
P i r m  
Pirre. 
F i r m  
Fir@ 
Firs 
firm 
F i r m  
firla 
fir@ 
firre. 
F i r m  
 fir^ 
F i r @  
f ir& 
Fir% 
firm 
firm 
Eir iu  
firm 
Fir ~t 

P irm 
f i r s  
l i r a  
Fir@ 
firm 
Firm 
Pirm 
f irra 
Firm 
Eirm 
Fir@ 
Firra 
Pirn 
Ei rra 
Pirut 
Fir@ 
Pirlrt 
Firm 
E i r m  
Firm 

GEf)YEfi  INC 
T03fH PBCRIBG CQ INC 
FBBXEB CO3P 
FIRST HBBTPOBD COBP 
SCOTTEX COPP 
SEQUOYAB IMDUSTRfES IHC 
BOTANY INDS IWC 
CS CBOUP INC 
GABLBhJD C08P-CL A 
LHI8WEAB CORP-CL B 
HELLY DON I B C  
BEHPYORTH E4PG CO 
POLOBOM PRODUCTS IMC 
VESTERN O B B I S  CO 
BRODfl (3.1 SEAZIMG CO 
SAXON X I D U S T B U S  
PBTERSON PBitCHBENT PAPER CO 
M E T ~ 0 9 0 Z I T b I  COlS  INDS INC 
SUPEOIICS COBP 
BOWLBHD THC 
BAI IHC 
DCA DEYELOPBEBT COnP 
BAULE INDUSTBIBS f NC 
TEMBESSEE FORGING STEEL CQBP 
VZt;SPER CORP 
SITKIN SMELTIHG 6 REFINING 
U B I V E B S A L  COMTBSNEB COBB 
ausco I M D U S T S ~ S  I N C  
GRAY HFG CO 
POTTEE INSTBOHEBT I NC 
DATA ACCESS SPSTEHS IMC 
ZLXCTROSPACE CORP 
@LA D O 1  N G  CORP 
NOYO C O W  
LEWDER INTL I B D O S T B I E S  I N C  
LEECO IBC 
S T E L L A B  IBDUSFRIES INC-DEL 
ALLIED A R T 1  SPS 3 N D U S T B f  ES 
AEtlODEX I N C  
OPEN 8 O A I l  ZHD5 
G W E N  f N D S  TNG 
APHAC 3 H T E R P B f S E S  INC 
HEGO 1 NlERNATfONBL 
STELBEB IEDUSTRIES INC 
TGC IMC 
Y A G I C  S B B R E R  COBP 



F i r m  
F i r m  
Firm 
E i r m  
E i r m  
Pirrti 
E i r m  
F i r m  
Firrn  
f irra 
Pirm 
Eirra 
E i r m  
F i r m  
F i r m  
P i r m  
P i f  a 
F i r m  
F i r m  
E i r m  
P i r m  
F i f  m 
E i r m  
f i m  
P i f m  
Eirm 
Firm 
Eirm 
E i r m  
F i r m  
Eirrn 
P i r ~  
E i r m  
F i r m  
Eirra 
F i r a t  
Eirm 
F i r m  
Firm 
F i r m  
F i r n t  
P i r m  
Eirm 
P i r a  

GREYHODND COfP 
KAME-HILLEB COBP 
ALBANY IMTL COfP 
CONE BILLS COBP 
DAN 2 I t E R  INC 
BASLABI) (C,H, 1 t; S O N S  
C iiASPfDM PBDDUCXS f MC 
DABOM C BERTHONS-CL A 
BAHFTOB I B D U S T B I E S  
PALB BEACH I N C  
P U B P T A I  F A S H I O N S  C08P 
VF CORP 
NATfOMAL WQMES CORP 
T I D  #ELL INDUSTRIES 
FEDERAL PAPEB BOARD CO 
PABAMOUBT PACRBGf WG 
?IDOBE COBP LTD 
SUN CHEMICAL COBP 
BABRY Il3.G.f 
N B T I O M A L  GYPSUH CO 
BYF COBP 
U S STEEL COBP 
DRHAND I N D U S T 8 1  ES 
J E N S E l  IHDUSTRZES 
OYEBHEAI.3 DUO8 CQBP 
CECO COB? 
MBBGOOD CORP 
BBBRY WRIGHT CORY 
FEDERAL S I G N A L  COgP 
OAK XWDUSTRIES I N C  
FOBD MOTOB CO 
D A B B  E O R P  
P f U E l i A U f  COB2 
RAY B A B K  CORP 
SEALED POPER 
SNTL CO&!tBOLS C O B P  
COBCH3EN I N D U S T R I E S  IBC 
L E S O X  I N C  
COLEt f )  X I D S  
EEPIBE O f  CAROLINA XNC 
HILTON B R A D L E Y  CO 
OHIO A R T  CO 
B f W N E Y  E SHITB INC 
8ODBE !ICCDRHBCK RESOURCES 

The FIRM NO. were assigned t o  t h e  firms f o r  convenience and 
t h e  CEI. NC, is assign t o  t h e  firnas by Cotngnstat and  CBSP. 



S ( N I / T I ) )  Standard Deviation of Net Inco%ir#Total D e b t  
C. S-. Current i s s e t s / C u r r e n t  L i a b i l i t i e s  o r  Current Ra t i o  
Q s  8. Cuick Asse ts/CuXXeat L i a k i l i t i e s  or Quick Ratio 
ST/TD Short  Tera ~ s b t / T o t a f  D e b t  
T D/iA l o t a l  B e b t / T o t a l  Assets or Debt-Equity  Batio  
IMS/S lnteres t E x p e n s e / S a l e s  
HB/TD Market Value of Securities/Total Debt  
CF/TD Cash Elow/Total  Debt 
N I / T D  Bet 1 ncome/Total  Debt 
CFJOC Cash Hlow/Qperating C o s t  for One Itear 
H C ~ O C  #oxking Ca~ital /Operatiog Cost for One Year 
ZBIT/TA I n c o n e  Bef ere f nterest and Taxes/Total Assets 
G PA3 Gross P f o f  i t / S a l e s  
SIE/TA Retained E a r n i n g s / T o t a l  Assets 
S / T A  Sales/Total Assets 
T A Total. Assets i a  H i l l  i o n s  cf D o l l a r s  
+ 3 + + + + + + + . ) + + * + + + + + + * + + + + + + + + + + + + + + + + + + + + +  +++++++++++++++++++ 
T h e  r a t i o s  are defined a s  i n  t h e  Ccmpus ia t  Manual. - -------- -U-------- ----- -------.l-L------------- --*--- ---- --- 
Precise spec i f i ca t ion  fox variables i n  t h e  f i n a l  HDA ~odel: 
Q,a. = Cash, s h o r t  terzo i n v e s t m e n t s  aad receivables o v e r  

current l i a b i l i t i e s ,  
TI)/TA = ZotaP long  t e r a  d e b t ,  debt due i n  one year and eokes 

payable i n  c u r r e n t  l i a b i l i t i e s  [excluding deEerred 
taxes, inves taen t  tax  c r e d i t ,  accounts payable and 
income t a x  payable) o v e r  total assets. 

NI;/TD = Incuae  a f t e r  extraordinary items and d i s c o n t i u v e d  
opera t ions  over  total  debt. 
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i). A.8, = Difference Average B e s i d n a l s ,  
C, S;,A,1. = Cutttufatise Difference Average B e s i d u a l s .  
POBT.1 = Portfol io  1. 
Est imated  day of release of auditors  report is d a y  31- 
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Sstilaated day of release af a u d i t o r s  report is day 31. 



I n t u i t i v e l y ,  ti t p i E m t  is  t h e  coaponent of A;* 

that cars be attributed t o  t h e  r e f a t i o n s h i p  between B i t  

and R,k, w h i l e  eit is t h e  disturbance i n  t h i s  

refatioasbip,  

The pcopext ies  and assumptions of t h e  above equation are a s  

f o l l o w s :  

( 5 )  date;& ) = d i e  ;) , t= 1,. . . . 'I. 
( 6 )  coV(e;+ ,Rmt)=8 t = t j t t r r T *  

the subscript t will be dropped, hence for th ,  by assuering that 

the jo in*  distribution of Bit and f,t is stationary, 

From 16) , eik and RNlt are independeat. and the variance 



S i n c e  the correla t ion c o e d f i c i e n t  b e t u s e n  f and 

given t h e  d e f i n i t i o n  of 
P i  

in e q u a t i o n  (2), e q u a t i o n  ( 8 )  

c a n  be x e v x i t t e n  a s  
'L 

(9 )  1=p& t 6  (e; ) / d + ( ~ ;  ) 

?- pi, is, the re fore ,  t h e  p r o p o r t i o n  of the variazlce of 

8; a t t r i b u t e d  to t h e  relations hi^ b e t w e e n  P i  and 
?- 

8, , while I-pi, is t h e  p r o p o r t i o ~  of B; 

attributed t o  t h e  disturbance terrtr e; a 



APPBBDXX 

DLSCfifPifWBNT fUWC'31301MS~ THE THEOPY, 

------------ ---- --- ------ --------- --------- --- -____ --- ---- ---- ----- 

I n  t h i s  thesis, firms are e i t h e r  assigned t o  group 1 ( t h e  

bankrupt firgs) cr group 2 { t h e  non-bankrupt firms) A kxl 

v e c t o r  n (of f i n a a c i a i  ratios) i s  o b s e r v e d  for each firra. The 

i n d i v i d u a l  f i r a s  whcse lgeasurewents  are qirren b y  x are t h e n  

a s s i g n e d  to  either g r o u p  I or group 2, If the parameters of t h e  

d i s t r i b u t i o l n s  of x i n  I and 2 are known, t h i s  can b e  u s e d  t o  

c o n s t r u c t  an assiga~ent  r u l e ,  O t h e r v i s e ,  t h e  s a n p l e  estimates of 

t h e  paralaeteics a r e  used. One c r i t e r i o n  of goodness of 

c l a s s i f i c a % i o n  is t h a t  of F i s h e r ,  who s u g g e s t e d  t h e  use  of n 

l i n e =  cclitbinatiort of t h e  o b s e r v a t i o n s ,  and choosing the 

c o e f f i c i e n t s  so that t h e  ratio of t h e  d i f f e r e w e  of the maass of 

the l inear combination i n  t h e  Luo g r o u p s  to its v a r i a n c e  is 

L e t  u s  denote the linear c o ~ g b i n a t i o n  a s  y = p x .  The mean of 

y is p *  U, in grcue 3 and p * u ,  i n  group 2. Assnminy that t h e  

c o v a r i a n c e  matrices are t h e  sane, that i s , f ,=f  ,= t , t h e  

variance oE e i t h e r  population is therefore. /3%/3. 

P i s h e r a s  r u l e  is to maximize Q=(f*~,-f?u~)~/f*f/? by c h o o s i n g  . B 
Y e  t h e r e f  ere d i f  f e z e n t i a t e  with xespect t o  ; B 

As /3 is used o n l y  t o  separate t h e  p o p u l a t i o n  into the two 



groups. it can b e  m u l t i p l i e d  b y  any c o n s t a n t .  f3 is  thtls 

proportional to i \ u ,  -u,) . Uhen the p o p u l a t i o n  paraseters are not 

- kaown, we can e s t i m a t e  them by  ?,, Z, and S ,  x ;  i s  t h e  sa lsple  

mean vector ctf grouF i and 5 is  t h e  sample c o v a r i a n c e ,  An 

alternative derivation is shown in Anderson (1958, pp.133-134) .  

An i a d i v i d u a l  firm i s  assigned to group 1 if = (2, -2) x is 

c l o s e r  to T , = t Z ,  -2,) *s-'z, r then to 7, and to  qroup 2 otherwise, 

The above assignaeat  r u l e  can a l s o  be e x p r e s s e d  

X e g u i v a l e n t l y )  i n  the 2 o l l o w i n g  manner: 

- / 
G E ~ U P  1 if (Z,  -2,) %-'as- 112 ( 3 ,  +Z,) *s-'(Z, -x,) < l o g  k 

Group 2 if (1, -P,) d'x-  1/2 (?, +Z,) *s-'(3 ,-3J > log  k 

where k is g i v e n  by k= [ p l )  I c l ) / [ p 2 )  (c2) pt and p 2  are the 

probabilities t h a t  a fir& b e l o n g  t o  group 1 or qroup 2 

r e s p e c t i v e l y .  cl and c2 are t h e  ccst of t y p e  f and type I3 

e r r o r s  respectively, This c a n  a l s o  be written a s  

Z = h g  ( p l )  @ I ) /  (p2) [cZ) ; where Z is the d i s c r i a i n a n t  f u n c t i o n  

cut-off score (with an i n t e r c e p t ) ,  Under the s p e c i a l  case when 

~ 1 ~ ~ 2  and cl=c2, k=1 and Z=0, Differences i n  p3 and 02 and/or cl 

and c 2  can b e  u s e d  to ~ s t a b f  ish d-e f ferent  c u t - o f  f scores, as 

i l l u s t r a t ~ d  i n  C h a p t e r  3 of this thesis. 

Note: Proof that k= (pl) [cl) / ( p 2 )  Ic2)  is t h e  c u t - o f  f score. 

The c o n d i t i o n a l  ~rohaBi.3. i t y  of a firm c a g i n g  froa Gsoup 1 ,  g i v e n  

an o b s e r v a t i o n  x is 

P 1 q l  (x)/p'lg1 (x) +p2q2 ( x )  where qi is the d e n s i t y  of population 

group i. The t o t a l  expected cast of i n i s c l a s s i f i c a t i o n  is 

where $i is t h e  region o E 



c l a s s i f i c a t i o n  of f irrrrs to g r o u p  i, To a i n i a i z e  the total  

e x p e c t e d  cost of & i s c l a s s i f  i c a t i o n  above, t h e  following B3 and 

82 are chosen: 

R ?  : c I p l q 1  ( x )  3 ~ 2 ~ 2 ~ 2  ( x )  

R 2 : c l p l q I  I x )  <c2p2g2 [ x )  

This caa h e  rewritten a s  

R f  :c lpl /c2p2$q2 ( x f / q 1  Ix)  

R2:clpl/c2p2<q2 [x ) /9 l (x )  

By letting 92 (x ) /g3  i x )  = t ,  we have,  t h e r e f o r e ,  e s tahLi sbed  

~1p1/c2p2=k ar; t h e  rut-off score, 



Beport 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  --- 
T h e  Board od D i r e c t o r s  
XYZ, I n c ,  
S e a t t l e ,  Bashington 

He have exaiziie~d t h e  b a l a n c e  s h e e t  o f  XYZ, I n c .  a s  of A p r i l  
29, 1978, a n d  A p r i l  30, 1977, a n d  t h e  r e l a t e d  s t a t e m e n t s  of 
o p e r a t i o n s  and  r e t a i a e d  e a r n i n g s  a a d  c h a n g e s  i n  f i n a a c i a l  
p o s i t i o n  for t h e  year t h e n  ended. O u f  e x a r i n a t i o n s  were wade i n  
a c c o r d a a c e  wi th  g e a e r a l f  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  and, 
a c c o r d i n g l y ,  i n c l u d e d  s u c h  tests of  t h e  a c c o u n t i n g  r e c o r d s  and  
s u c h  o the r  a u d i t i n g  p r o c e d u r e s  a s  we c o n s i d e r e d  n e c e s s a r y  i n  t h e  
c i r c u a s t a  aces, 

The Company h a s  i n c u r r e d  s i g n i f i c a n t  losses  d u r i n g  t h e  two 
y e a r s  ended A p r i l  29 ,  1978  a n d  h a s  e x p e r i e n c e d  a s i g n i f i c a n t  
r e d u c t  ion i n  work ing  c a p i t a l  d u r i n g  t h e  c u r  rent year. 
Acco rd ing ly ,  t h e  Company's a b i l i t y  t o  r e a l i z e  its a s s e t s  aud 
re t i re  its l i a b i l i t i e s  ia t h e  normal  course of  b u s i n e s s  is 
d e p e n d e n t  upon the Company's o b t a i n i n g  a d d i t i s a a l  f i n a n c i n g ,  as 
d e s c r i b e d  i n  Bote 13,  o r  a c h i e v i n g  prof i t a b l e  o p e r a t i o n s *  

I n  o u r  o p i a i o n ,  s u b j e c t  t o  t h e  f a v o r a b l e  r e s o l u t i o n  of t h e  
matters d i s c u s s e d  i n  t h e  p r e c e d i n g  p a r a g r a p h ,  t h e  f i n a a c i a l  
s t a t e l r i e n t  s d e s i g n a t e d  above  p r e s e n t  f a i r l y  t h e  f i n a x i a l  
p o s i t i o n  of XPZ, f n c .  a t  B p r i l  29, 1978, and  A p r i l  30, 1977, dad 
t h e  results of its o p e r a t i o n s  and changes i n  i ts  r e t a i n e d  
e a r n i n g s  a n d  f i n a n c i a f  p o s i t i o n  f o r  t h e  y e a r  t h e n  ended,  i n  
c o n f o r r a i t y  with g e n e r a l l y  a c c e p t e d  a c c o u s t i n g  p r i n c i ~ l e s  a p p l i e d  
o n  a c o n s i s t e n t  b a s i s .  

S e a t t l e ,  Bash ing ton  
J u n e  17, 1978 

B i g  E i g h t  E Go, 


