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CHAPTER I 

INTRODUCTION AND PREVIOUS RESEARCH 

T n tro d u c t  ion

The u s e f u ln e s s  o f  f i n a n c i a l  r e p o r t s  has been the  s u b je c t  o f

s e v e r a l  s tu d i e s  in  r e c e n t  y e a r s .  Two f a c t o r s  c o n t r ib u te d  to  the

in c re a s e d  i n t e r e s t  in  t h i s  a r e a :  The development o f  th e  c a p i t a l  
" n

a s s e t  p r i c i n g  th e o ry  and the  growing r e c o g n i t i o n  by th e  a cco u n tin g  

p r o f e s s i o n  t h a t  " u s e f u ln e s s "  i s  an im p o r tan t  c r i t e r i o n  f o r  e v a lu a t in g  

f i n a n c i a l  r e p o r t s  and a cc o u n t in g  p ro c e d u re s .

On th e  one hand, th e  developm ent o f  c a p i t a l  a s s e t  p r i c i n g  th e o ry  

(Sharpe (1969), C ootner (1 9 6 7 ) , Fama (1 9 6 5 ) ,  L in tn e r  (1 9 6 5 ) ,  King 

(1966) and Cohen and Pogue (1967)) has p ro v id ed  new c r i t e r i a  by which 

u s e f u ln e s s  can be a s s e s s e d .  On the  o th e r  hand, th e  r e c o g n i t io n  

o f  " u s e f u ln e s s "  as an im p o r tan t  t e s t  o f  th e  f i n a n c i a l  r e p o r t i n g  

system  i s  e x p l i c i t  in  S ta tem en t No. 4 o f  th e  APB:"Accounting i s  a 

s e r v ic e  a c t i v i t y .  I t s  f u n c t io n  i s  to  p ro v id e  in fo rm a t io n  . . . .  

in te n d e d  to  be u s e f u l  i n  making economic d e c i s io n s "  (AICPA (1970), 

ch .  3 7 8 ) ;  o r  in  p a r t i c u l a r ,  " t o  p ro v id e  f i n a n c i a l  in fo rm a t io n  t h a t

a s s i s t s  in  e s t i m a t i n g  th e  e a r n in g s  p o t e n t i a l  o f  th e  e n t e r p r i s e "  

( i b i d . , / 7 9 ) .

D ea lin g  w ith  the  i s s u e  o f  u s e f u l n e s s ,  a number o f  s tu d ie s  have 

f i r s t  sough t to  e v a lu a te  th e  in fo r m a t io n a l  ( i . e . ,  p r e d i c t i v e )  c o n te n t  

o f  annual r e p o r t s  and s p e c i f i c a l l y  t h a t  o f  annual e a r n in g s .  Among 

th e  m ajo r c o n t r i b u t i o n s  a re  th o se  o f  Beaver (1968) and o f  B a l l  and 

Brown (1968) . More r e c e n t l y ,  however, a t t e n t i o n  has focused  on 

th e  in f o r m a t io n a l  c o n te n t  o f  q u a r t e r l y  r e p o r t s .  S e v e ra l  t h e o r e t i c a l  

c o n s id e r a t io n s  p ro v id e  a s t ro n g  presum ption  t h a t  in  t h e i r  p r e s e n t  

form q u a r t e r l y  r e p o r t s  canno t be a u s e f u l  to o l  in  the  hands o f
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i n v e s t o r s :

F i r s t ,  th e  q u a r t e r l y  r e p o r t s  a re  " in a c c u r a t e "  in  th e  sense  t h a t  

they  d e a l  a r b i t r a r i l y  w i th  m ajor measurement p rob lem s. B esides the  

f a m i l i a r  d i f f i c u l t i e s  which must e x i s t  in  r e p o r t s  co v e r in g  a p e r io d  

s h o r t e r  than  th e  l i f e  o f  th e  e n t e r p r i s e ,  th e r e  a re  problems of 

m easuring  income f o r  a p e r io d  as s h o r t  as  a q u a r t e r .  For r e p o r t i n g  

p u rp o ses  the  f i s c a l  q u a r t e r  may be conceived  in  two d i f f e r e n t  ways. One, as 

a d i s c r e t e  a cc o u n tin g  p e r io d  th e  income o f  rth ich  i s  to  be d e te rm ined , 

in s o f a r  as p o s s i b l e ,  in d e p en d e n t ly  o f  th e  income o f  o th e r  d i s c r e t e  

a c c o u n t in g  p e r io d s ;  and second , a s  a p re l im in a ry  and p a r t i a l  a p p ro x i

m a tion  o f  th e  income a t t r i b u t a b l e  to  th e  c u r r e n t  y e a r .  Adoption 

o f  each  o f  th e s e  p o in t s  o f  view le a d s  to  d i f f e r e n t  measurement 

p r i n c i p l e s  w i th  re g a rd  to  revenue  d e te r m in a t io n  and i n t e r - p e r i o d  

c o s t - a l l o c a t i o n  ( f o r  a rev iew  o f  th e se  problems see fo r  

example Blough (1 9 5 3 ) , Shillinglaw  (1961) and T ay lo r  (1965)) . Although 

some g u id e l in e s  have been r e c e n t l y  p ro v id ed  by the  AICPA (APB 28,

1973), th e  t h e o r e t i c a l  i s s u e  and some o f  i t s  p r a c t i c a l  a s p e c ts  remain 

u n re s o lv e d .

Second, u n l ik e  th e  annual r e p o r t s ,  th e  q u a r t e r l y  r e p o r t s  a re

u n a u d i te d .  As a r e s u l t  they  a re  more l i k e l y  to  be s u b je c te d  to  
%•» ~

income m a n ip u la t io n s -b y  management.

T h i rd ,  th e  s e a s o n a l i t y  f a c t o r  r e q u i r e s  a g r e a t  d e a l  o f  

s o p h i s t i c a t i o n  in  th e  a n a ly s i s  and i n t e r p r e t a t i o n  o f  the  q u a r t e r l y  

r e p o r t s  o f  f irm s  which e x p e r ie n c e  s e a s o n a l  f l u c t u a t i o n s .  Supposedly , 

many i n v e s t o r s  la ck  t h i s  s o p h i s t i c a t i o n  and m ight thus  m i s i n t e r p r e t  

q u a r t e r l y  r e s u l t s .
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L i t e r a t u r e  Survey

A sse ss in g  th e  e f f e c t  o f  th e  in fo rm a t io n  c o n ta in e d  in  th e  

q u a r t e r l y  r e p o r t s  on investm en t d e c i s io n s  and com paring th e  in fo rm a

t i o n a l  c o n te n t  o f  th e se  r e p o r t s  w i th  the  c o n te n t  conveyed by the  

annual r e p o r t s ,  have been th e  s u b j e c t  o f  s e v e r a l  s t u d i e s .

Two d i f f e r e n t  e m p ir ic a l  approaches  have been used  in  th e s e  s t u d i e s .  

The f i r s t  approach  a t te m p ts  to  a s s e s s  th e  u s e f u ln e s s  o f  q u a r t e r l y  

r e p o r t s  by d e te rm in in g  w he ther they  improve e a r n in g s  f o r e c a s t s .  The 

id e a  behind  t h i s  approach i s  that ex p ec ted  e a rn in g s  a re  a dominant 

f a c t o r  in  th e  d e te r m in a t io n  o f  s to c k  p r i c e s  and t h a t  b e t t e r  e a rn in g s  

f o r e c a s t s  r e s u l t  i n  more e f f e c t i v e  d e c i s i o n s .  This  approach  was 

adop ted  by Green and S e g a l l  (1 9 6 7 ) ,  Brown and N ie d e r h o f fe r  (1968)

Coates (1971) and Barnea e_t a l .  (1972A). Green and S e g a l l  s tu d ie d  

th e  improvement c o n t r ib u te d  by th e  f i r s t  q u a r t e r l y  r e p o r t  in  f o r e 

c a s t i n g  annual EPS. In  o r d e r  to  a s s e s s  t h i s  c o n t r i b u t i o n ,  annual 

EPS f o r e c a s t s  were made b ased  on two d a ta  s e r i e s :  P a s t  annual EPS 

and p a s t  q u a r t e r l y  EPS. Two groups o f  p r e d i c t i o n  m ode ls ,  each 

c o n s i s t i n g  o f  th r e e  m odels, were s p e c i f i e d :  One group was a p p l ie d  

to  annual d a ta  and one to  q u a r t e r l y  d a t a .  The p r e d i c t i o n  models 

were b a s i c a l l y  n a iv e  in  the  sense  t h a t  th e  f o r e c a s t s  produced by 

them were s im ple  e x t r a p o l a t i o n s  o f  p a s t  o b s e rv a t io n s *  A 

random sample o f  f o r ty - s e v e n  companies was drawn 

from th e  N .Y .S .E . l i s t i n g .  The above p r e d i c t i o n  models 

to  f o r e c a s t  1964*s EPS, based  on th e  d a ta  f o r  th e  p e r io d  1959-1963.

Thus, s i x  f o r e c a s t s  were made f o r  each company: th r e e  based on
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q u a r t e r l y  d a ta  and q u a r t e r l y  p r e d i c t i o n  models and t h r e e  based  on 

annual d a ta  and annual p r e d i c t i o n  m odels . Two f o r e c a s t  e r r o r  

measurements were used  to  e v a lu a te  the  f o r e c a s t s '  pe rfo rm ance:

The d i f f e r e n c e  between a c t u a l  and f o r e c a s te d  EPS and th e  r e l a t i v e  

e r r o r  ( th e  above d i f f e r e n c e ,  in  a b s o lu te  te rm s ,  d iv id e d  by the  

a c t u a l  EPS). The f o r e c a s t  e r r o r s  o f  each  model and o f  each  group 

o f  models were summarized o v e r  a c r o s s - s e c t i o n  o f  th e  companies. 

Comparisons between th e  perform ance  o f  th e  two groups were made in  

o rd e r  to  e v a lu a te  th e  c o n t r i b u t i o n  o f  q u a r t e r l y  in fo rm a t io n  to  th e  

improvement o f  annual EPS f o r e c a s t s .  U sing  th e  same approach ,

Brown and N ie d e rh o f fe r  (1967) conducted  a more com prehensive s tu d y : 

The c o n t r ib u t io n  o f  each  o f  th e  f i r s t  t h r e e  q u a r t e r s  to  th e  annual 

f o r e c a s t  was i n v e s t i g a t e d ;  519 companies drawn from th e  S tandard  

and P o o r 's  Compustat tap es  were in c lu d e d ;  annual d a ta  f o r  th e  y e a r s  

1947-1965 and q u a r t e r l y  d a ta  f o r  th e  y e a r s  1962-1965 were r e t r i e v e d .  

E ig h t  q u a r t e r l y  and fo u r  annua l p r e d i c t i o n  models were used  to  

p r e d i c t  th e  EPS fo r  th e  y e a r s  1963, 1964 and 1965. The c o n t r ib u t io n  

o f  each o f  th e  f i r s t  t h r e e  q u a r t e r s  to  th e  accu racy  o f  the  annual 

fo r e c a s t  was measured and a n a ly z e d .

Coates (1972) used  a t i m e s - s e r i e s  a n a l y s i s  in  which a p r e d i c t i o n  

model was a s s ig n e d  to  each f i rm ,  based  on i t s  un ique  e a r n in g s  gen

e r a t i n g  p r o c e s s .  Th is  model was then  a p p l ie d  to  p a s t  d a ta  o f  th e  

f i rm  to  produce annual EPS f o r e c a s t s .  Three s e t s  o f  models were 

employed. One s e t  co rre sp o n d s  to  a t r u e  random walk (w ith  o r  

w i th o u t  d r i f t )  in  e a r n in g s .  Another s e t  o f  models was a l s o  d e r iv e d
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by assuming t h a t  th e  e a rn in g s  o f  any q u a r t e r  a r e  b e s t  d e s c r ib e d  by 

a random walk b u t  t h a t  such e a rn in g s  a re  u n c o r r e la t e d  w i th  the  

e a r n in g s  in  the  o th e r  th r e e  q u a r t e r s .  The t h i r d  s e t  o f  models 

was based  upon th e  assum ption  t h a t  the  e a rn in g s  in  any q u a r t e r  a re  

th e  b e s t  e s t im a te  o f  th e  e a rn in g s  in  th e  o th e r  th r e e  q u a r t e r s  p ro 

v id ed  t h a t  ad ju s tm en ts  a re  made f o r  the  d i f f e r e n t  l e v e l  o f  e a rn in g s  

in  each  q u a r t e r .  The l a s t  two s e t s  were a p p l i c a b l e ,  o b v io u s ly » o n ly  

to  q u a r t e r l y  d a t a .  The d a ta  was d e r iv e d  from th e  r e p o r t s  o f  tw enty-

seven  f irm s  l i s t e d  in  th e  N.Y .S.E . f o r  th e  p e r io d  1945-1966. The

c o n t r i b u t i o n  o f  each q u a r t e r  to  the  accu racy  o f  th e  annual EPS 

f o r e c a s t  was a s s e s s e d  f o r  each f irm  s e p a r a t e l y ,  u s in g  two e r r o r

measurem ents - -  th e  means a b s o lu te  e r r o r  and th e  r o o t  mean squared

e r r o r .  Barnea jet a l . (1972A) too conducted  a time s e r i e s  r a t h e r  than  

a c r o s s - s e c t i o n  a n a l y s i s .  F o r e c a s t s  based  on s e v e r a l  n a iv e  models 

were made and ana lyzed  f o r  tw e n ty - f iv e  f irm s  f o r  th e  y e a r s  1967, 1968,

1969 and 1970. U n lik e  C o a te s '  s tu d y ,  an a t te m p t  was made h e re  to

a g g re g a te  th e  r e s u l t s  over a c r o s s - s e c t i o n  o f  the  f i rm s .  In  a d d i t i o n

Barnea e t  a l . in t r o d u c e d ,  f o r  th e  f i r s t  t im e , the  n o t io n  o f  th e

m a rg in a l  p r e d i c t i v e  c o n te n t  o f  in te r im  r e p o r t s  by comparing f o r e c a s t s  

made on th e  b a s i s  o f  q u a r t e r l y  r e p o r t s  to  f o r e c a s t s  made on the  b a s i s  

o f  p a s t  annual r e p o r t s  and o th e r  p u b l i c l y  a v a i l a b l e  in fo rm a t io n ,  

namely macro-economic d a ta .

The second approach  e v a lu a te s  th e  u s e f u ln e s s  o f  q u a r t e r l y  r e p o r t s  

by d e te rm in in g  t h e i r  e f f e c t  on in v es tm en t d e c i s io n s  as r e f l e c t e d  in  

s to c k  p r i c e  changes . H ere , th e  in fo rm a t io n  re v e a le d  by a q u a r t e r l y
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r e p o r t  i s  d e f in e d  as " u s e f u l "  i f  i t  causes  i n v e s t o r s  to  r e v i s e  t h e i r  

e a r n in g s  e x p e c t a t i o n s ,  namely i t  i s  a s s o c i a t e d  c l o s e l y  w i th  a 

s i g n i f i c a n t  p r ic e -c h a n g e .  In  o th e r  w ords, a c c o rd in g  to  th e  second 

a p p ro ach , a t im e ly  and s i g n i f i c a n t  s to c k  p r i c e  movement in  th e  " r i g h t "  

d i r e c t i o n ,  i s  n e c e s s a ry  and s u f f i c i e n t  ev idence  o f  " u s e f u ln e s s " .

Based on t h i s  approach  two t e s t i n g  m e th o d o lo g ie s  have been d e v e l 

oped. According to  the f i r s t  methodology which was used by Brown and 

K en n e lly  (1972) (who adopted  i t  from B a l l  and Brown (1 9 6 8 ) ,  an e a r n 

in g s  e x p e c ta t io n  model was c o n s t r u c te d  on th e  b a s i s  o f  which "un

e x p ec te d "  changes in  e a rn in g s  were d e f in e d .  Two c l a s s e s  o f  

e a r n in g s  e x p e c ta t io n  models were used : One c l a s s  c o n s i s t s  o f  a 

r e g r e s s i o n  o f  th e  ty p e :

At  ̂ I * , *
4 1 - j t  = a i j  + a2 j  x t  + u j t

M
where T jt  i s  th e  EPS fo r  n e t  income^ o f  th e  f irm  j  f o r  p e r io d  t  and I  

i s  th e  averag e  Ep S (o r  n e t  income) o f  a l l  f irm s ( o th e r  than  f irm  j )  

in  th e  m a rk e t .  Th is  model makes u se  o f  th e  f a c t  t h a t  h i s t o r i c a l l y

e a r n in g s  o f  f i rm s  have tended  to  move t o g e th e r  ( f o r  e m p i r i c a l  ev idence

se e  f o r  example Brown and B a l l  (1968)). A cco rd in g ly ,  th e  expec ted

income change f o r  t ine  j  in  p e r io d  t ,  g iv en  th e  m ark e t  a v e ra g e ,  i s

a i j  + a2 jd l j

and th e  unexpec ted  income change (o r  th e  f o r e c a s t  e r r o r )  i s  U j t . The 

o th e r  c l a s s  o f  f o r e c a s t s  c o n s i s t s  o f  two n a iv e  m odels: Under one 

model, t h i s  p e r i o d ' s  EPS w i l l  be th e  same as l a s t  p e r i o d ' s .  Under 

th e  o th e r  n a iv e  model t h i s  p e r i o d ' s  EPS w i l l  be e q u a l  to  l a s t  p e r i o d ' s ,
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p lu s  th e  average  change over th e  a v a i l a b l e  h i s t o r y  o f  th e  d a t a .  These

two c l a s s e s  o f  models ( r e g r e s s io n  and n a iv e )  were a p p l ie d  to  annual

d a ta  to  produce a n n u a l  e a rn in g s  f o r e c a s t s  and to  q u a r t e r l y  d a ta  to

p roduce  q u a r t e r l y  f o r e c a s t s . *  Unexpected changes in  income were

m easured . A f i n a n c i a l  r e p o r t  was s a id  to  c o n ta in  "good news" i f

a c t u a l  r e p o r te d  e a rn in g s  exceeded e x p e c ta t io n s  ( th e  fo r e c a s t^  o r

"bad news" i f  a c tu a l  r e p o r te d  e a rn in g s  f e l l  s h o r t  o f  th o se  ex p ec te d .

Assuming the  v a l i d i t y  o f  the  "m arket model" (Sharpe (1967)) "u n ex p la in ed "

changes in  p r i c e  were c a l c u l a t e d .  The r e l a t i o n s h i p  between th e  r a t e

o f  r e t u r n  01 the  i n d iv id u a l  s to c k  j , Rj , and th e  m arket r a t e  o f  r e t u r n ,
M

R , was g iven  as

Rjm = b l j  + b 2 jRm + £jm

where m d en o te s  th e  month and jjp m easures the  e x t e n t  to  which th e  

r e a l i z e d  r e t u r n  d i f f e r s  from th e  expec ted  r e t u r n  c o n d i t i o n a l  upon the  

e s t im a te d  r e g r e s s i o n  p a ra m e te rs  (b ^ j  , ^ j )  and th e  m arke t r a t e  o f  

r e t u r n ,  R^. Thus, i t  was argued t h a t  s in c e  th e  m arke t had been found 

to  a d j u s t  q u ic k ly  and e f f i c i e n t l y  to  new in fo r m a t io n ,  th e  r e s i d u a l  

must r e p r e s e n t  th e  im pact o f  new in fo rm a t io n  un ique  to  th e  f i r m ,  on 

th e  r e t u r n  from h o ld in g  i t s  s to c k .  U se fu l  in fo rm a t io n

i s  c o n ta in e d  in  th e  f i n a n c i a l  r e p o r t s  i f ,w h e n  a c t u a l  income d i f f e r s  

from ex p ec ted  income, th e  m arke t r e a c t s  i n  th e  same d i r e c t i o n .  In  

o t h e r  w ords, a p o s i t i v e  c o r r e l a t i o n  between "u n ex p la in e d "  changes 

in  th e  r a t e  o f  r e t u r n  and "u n expec ted"  changes i n  e a rn in g s  would 

p ro v id e  ev idence  t h a t  i n v e s t o r s  do r e v i s e  t h e i r  e a rn in g s  e x p e c ta 

t i o n s .  To f u r t h e r  t e s t  th e  u s e f u ln e s s  o f  q u a r t e r l y  r e p o r t s ,  Brown

* The t i m e - s e r i e s  o f  q u a r t e r l y  d a ta  used by Brown and K ennellv  
in  f o r e c a s t i n g  th e  e a rn in g s  o f  the  n th  n u a r t e r  (n“ 1 ,2 ,3 ,4 )  o f  Year T, 
c o n s i s t e d  o f  th e  n th  q u a r t e r s  o f  y e a r s  T - l ,  T -2 , . . . ,  1.
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and K ennelly  measured th e  ga in  to  th e  i n v e s t o r  ( i n  term s o f  r e t u r n  in  

ex cess  o f  th e  m a r k e t 's )  from a foreknow ledge o f  th e  s ig n  o f  the  

d i f f e r e n c e  between f o r e c a s t  and a c t u a l  e a rn in g s  tw e lve  months in  advance 

o f  th e  announcement d a t e .  Th is  g a in  was compared to  th e  p o t e n t i a l  

g a in  from a foreknow ledge o f  th e  s ig n s  o f  f o r e c a s t  e r r o r s  f o r  th e  

t h r e e  q u a r t e r l y  e a rn in g s  numbers. Such foreknow ledge p e rm its  a 

s w i tc h in g  o f  p o s i t i o n s  ("buy" , "h o ld "  e t c . )  in  each s to c k ,  a t  the  

b e g in n in g  o f  each  q u a r t e r .  Brown and K e n n e l ly 's  h y p o th e s is  was 

e s s e n t i a l l y  t h a t  i f  the  q u a r t e r l y  numbers have in fo rm a t io n  c o n te n t ,  

then  s t r a t e g i e s  e x p l o i t i n g  foreknowledge o f  t h a t  c o n te n t  would do 

b e t t e r  than  s t r a t e g i e s  e x y l o i t i n g  foreknow ledge o f  th e  c o n te n t  o f  the  

annual numbers o n ly .

A second m ethodology in v o lv e s  an i n v e s t i g a t i o n  o f  s to c k  p r i c e

(volume) b eh av io r  around th e  announcement d a te  and th e  t e s t i n g  o f

th e  h y p o th e s i s  t h a t  p r i c e  (volume) f l u c t a t i o n s  o f  th e  in d iv id u a l  
» •

i n d iv id u a l  s to c k  on th e  announcement d a ta  — a d ju s te d  

f o r  f l u c t u a t i o n s  o f  the  m arke t - -  does n o t  d i f f e r  s i g n i f i c a n t l y  

from i t s  p r i c e  (volume) f l u c t u a t i o n s  on the  p r e c e d in g  and fo l lo w in g  

t r a d i n g  days. Under th e  assum ptions  o f  e f f i c i e n t  c a p i t a l  m a rk e ts ,  r e 

j e c t i o n  o f  such a h y p o th e s is  would mean t h a t  r e p o r t s  do have an 

in f o r m a t io n a l  c o n te n t  which behooves - in v e s t o r s  to  r e v i s e  t h e i r  

e x p e c t a t i o n s .  Such t e s t i n g  p ro c e d u re s  were employed by May (1971) , 

Barnea e t  _al. (1972B) and by K iger  (1 9 7 2 ) . May ad d re ssed  h im se lf  

to  two e m p i r ic a l  q u e s t io n s :  1. Do q u a r t e r l y  e a r n in g s  announcements 

have a s i g n i f i c a n t  e f f e c t  on i n v e s t o r  d e c i s io n s  as r e f l e c t e d  in  

m arke t p r i c e  changes? And 2. Do i n v e s t o r s '  re sp o n se  to  q u a r t e r l y
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and annual announcements r e f l e c t  p e r c e p t io n  o f  th e  l e s s e r  q u a l i t y  

o f  measurement w id e ly  a t t r i b u t e d  to  q u a r t e r l y  r e p o r t s ?  The p e r io d  

s e l e c t e d  by him ex tended  from Tuly 1964 th rough June 1968.

A sample o f  105 f irm s  was s e l e c t e d  from th e  A .S.E . l i s t i n g .  The 

s ta n d a rd  com parison used  in  th e  s tu d y  to  gauge th e  s ig n i f i c a n c e  

o f  re sp o n se  to  q u a r t e r l y  e a rn in g s  (and to  answer th e  f i r s t  research question 

was th e  average  p r i c e  re sp o n se  f o r  a l l  weeks o f  th e  y e a r  ex c lu d in g  

weeks o f  e a r n in g s  announcements. The p r i c e  re sp o n se  in  each case  

was d e f in e d  as  th e  r e s i d u a l  re sp o n se  n e t  e s t im a te d  e f f e c t s  of 

m arke t-w ide  in f l u e n c e s .  Both p a ra m e tr ic  ( th e  t  t e s t )  and n o n -p a ra m e tr ic  

t e s t s  were employed to  answer th e  above m entioned q u e s t io n s .

Barnea e t  a l  (1972B) used  a s i m i l a r  methodology to  a s s e s s  th e  

e f f e c t  o f  q u a r t e r l y  r e p o r t s  announcements on th e  i n v e s t o r s '  r e a c t i o n .

The p e r io d  covered  in  that s tu d y  was Jan u a ry  1, 1968 to  September 

30, 1969. S tocks  were s e l e c t e d  a t  random from those  l i s t e d  on th e  

N .Y .S .E . This  d a ta  y ie ld e d  286 o b s e r v a t io n s  . the  f i r s t  q u a r t e r ' s  

r e p o r t s ,  264 o b s e r v a t io n s  on th e  second q u a r t e r ' s  r e p o r t s  and 161 

o b s e r v a t io n s  on th e  t h i r d  q u a r t e r ' s .  D a ily  r a t h e r  than  weekly d a ta  

were u sed . A com parison was made o f  a s t o c k ' s  r e s i d u a l  p r i c e  change 

a d ju s t e d  f o r  m ark e t  e f f e c t s  on th e  day o f  the  q u a r t e r l y  

announcement t o  i t s  r e s i d u a l  p r i c e  change f o r  each t r a d in g  day in  

th e  s i x  weeks b e fo re  and th e  s i x  weeks a f t e r  the  announcement d a t e .

For each s to c k  th e  days were ranked  by th e  a b s o lu te  v a lu e  o f  th e  

r e s i d u a l  p r i c e  change and th e  announcement d a te  was t e s t e d  fo r  

s i g n i f i c a n c e  u s in g  a n o n p a ram e tr ic  t e s t  on th e  d i s t r i b u t i o n  o f  r a n k s .

A s l i g h t l y  d i f f e r e n t  approach  was developed by K iger  (1972) who



www.manaraa.com

10

i n v e s t i g a t e d  the  m arke t r e a c t i o n  to  th e  i s su a n c e  o f  p u b l is h e d  ir i te r im  

s ta te m e n ts  in  term s o f b o th  p r i c e  and volume. The m arke t re sp o n se  

to  th e  r e l e a s e  o f  th e  q u a r t e r l y  r e p o r t s  in  th e  y e a r s  1968 and 1969 

was observed  and a n a ly z e d .

The r e s u l t s  o f  the  above s t u d i e s  s u p p o r t ,  in  g e n e r a l ,  th e  hypo

t h e s i s  t h a t  q u a r t e r l y  f i n a n c i a l  r e p o r t s  do have in fo rm a t io n  c o n te n t  

which i s  u s e f u l  to  i n v e s t o r s .  The on ly  e x c e p t io n s  were Green and 

S e g a l l 1s s tu d ie s  (1967, 1966) which f a i l e d  to  f in d  a s i g n i f i c a n t  

improvement in  annual e a rn in g s  f o r e c a s t s  based  on f i r s t  q u a r t e r

r e p o r t s .  Green and S e g a l l  adm it t e d , n e v e r t h e l e s s , t h a t  t h e i r  f in d in g s
2

were in c o n c lu s iv e .

W ith in  the  framework o f th e  same approach  ( a s e s s i n g  th e  improve

ment in  f o r e c a s t s  accuracy^ Brown and N ie d e r h o f f e r  (1968) conclude  

t h a t  " th e  in te r im  p r e d i c a t o r s  as a group g e n e r a l ly  were s u p e r io r  

to  th e  annuals  as a g ro u p ."  A nother c o n c lu s io n  i s  t h a t  in te r im  

p r e d i c t o r s  tend to  improve t h e i r  perfo rm ance  r e l a t i v e l y  to  annual 

p r e d i c t o r s  as th e  end o f  th e  f i n a n c i a l  y e a r  ap p ro ach es .  The 

g r e a t e s t  improvement in  the  f o r e c a s t  o f  annual EPS i s  c o n t r ib u te d  

by th e  l a s t  q u a r t e r .  This  f in d in g  i s  c o n s i s t e n t  w i th  th e  o b se rv a 

t i o n  t h a t  m ost o f  the  u n u su a l  a cc o u n t in g  ad ju s tm en ts  a re  made in  the  

f i n a l  q u a r t e r ,  when th e  annual r e p o r t s  a r e  b e in g  p re p a re d .  Coates 

(1972) and Barnea e t  a l .  (1972B), u s in g  tim e s e r i e s  a n a ly s i s  a r r i v e d ,  

e s s e n t i a l l y ,  a t  s i m i l a r  c o n c lu s io n s .  C oates  conc ludes  t h a t  s u c c e s 

s iv e  q u a r t e r l y  r e p o r t s  make i t  p o s s ib l e  to  f o r e c a s t  w i th  in c r e a s in g  

accu racy  th e  fo r thcom ing  annual r e p o r t .  Even the  f i r s t  q u a r t e r ' s  

o
See th e  c o n c lu d in g  p a ra g ra p h  to  t h e i r  1966 p ap er .
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r e p o r t s  a re  d e c id e d ly  u s e f u l  i n  p r e d i c t i n g  th e  annual

r e p o r t .  O ther im p o r tan t  r e s u l t s  o f  C o a tes '  s tudy  a re
th e  u n eq u iv o ca l  d em o n s tra t io n  o f  th e  e x i s t e n c e  among
firm s  o f  d i f f e r e n t  e a rn in g  g e n e r a t in g  fu n c t io n s  ( i n  the  s tudy  seven

d i f f e r e n t  models were used  to  d e s c r ib e  th e  e a rn in g s  p a t t e r n  o f

tw en ty -sev en  companies in  the  sample) and th e  f a c t  t h a t  f i f t e e n  o u t

o f  th e  tw en ty -sev en  companies had s e a s o n a l  e a r n in g s .  Barnea ej: a l .

f in d  t h a t  th e  r e s u l t s  co n ce rn in g  th e  in c r e a s e  in  p r e d i c t i v e  a b i l i t y

due to  the  f i r s t  announcements a re  m ixed. The r e s u l t s  f o r  the

second and t h i r d  q u a r t e r s ,  however, show a more s u b s t a n t i a l  e r r o r

r e d u c t io n  due to  th e  q u a r t e r l y  announcement.

Taking th e  a l t e r n a t i v e  approach  (o b se rv in g  m arke t r e a c t i o n s  to  

announcem ents) , May (1971) , Barnea e£  aJL. (1972A) K iger (1972) and 

Brown and K ennelly  (1972) re c e iv e d  r e s u l t s  which g e n e r a l ly  concur 

w i th  th e  above c o n c lu s io n s .

With th e  e x c e p t io n  o f  a p a r t i c u l a r  q u a r t e r ' s  announcements o f  

each  o f  two subgroups o f  f i r m s ,  May's f in d in g s  a re  t h a t  " th e  

m agnitude  o f  p r ic e -c h a n g e  re sp o n se  in  th e  weeks o f  announcements was 

s i g n f i c i c a n t l y  g r e a t e r  than  th e  average  fo r  o th e r  w eeks ."  This  i s  

t r u e  f o r  a l l  t h r e e  q u a r t e r s .  Moreove^ the  r e l a t i v e  p r ic e -c h a n g e  

re s p o n se  to  q u a r t e r l y  announcements i s  n o t  s i g n i f i c a n t l y  weaker than  

i t s  re sp o n se  to  annual announcements.

The r e s u l t s  o f  Barnea ejt aJL. show t h a t  th e r e  i s  a s i g n i f i c a n t  

announcement e f f e c t  on th e  m arke t p r i c e s  fo r  th e  second and t h i r d  

q u a r t e r  r e p o r t s .  No such s t r o n g  e f f e c t  i s  d e te c te d  f o r  th e  f i r s t  

q u a r t e r .
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K ig er  p roduces  ev id en ce  i n d i c a t i n g  t h a t ,  in  g e n e r a l ,  the  average  

( a d ju s te d  f o r  m arke t f l u c t u a t i o n s )  o f  bo th  th e  t r a d in g  volume and 

th e  p r i c e  change was g r e a t e r  d u r in g  th e  p e r io d  in  which th e  q u a r t e r l y  

announcement o f  e a rn in g s  was made th a n  d u r in g  a c o n t r o l  p e r io d  ( in  

which no new in fo rm a t io n  abou t th e  company was in tro d u ced  in  the  

m a rk e t ) .  Brown and K ennelly  conclude  t h a t  th e  in fo rm a t io n  c o n ta in ed  

in  q u a r t e r l y  r e p o r t s  i s  u s e f u l  in  t h a t  i f  a c tu a l  income d i f f e r s  

from exp ec ted  income, the  m arke t t y p i c a l l y  has r e a c te d  in  the  same 

d i r e c t i o n .  A nother m ajo r  c o n c lu s io n  i s  t h a t  d i s a g g r e g a t io n  o f  

a n n u a l  EPS i n to  i t s  q u a r t e r l y  components improves th e  in fo r m a t io n a l  

v a lu e  o f  th e  EPS s e r i e s  by a t  l e a s t  30 to  40 p e r c e n t  by e n a b l in g  the  

i n v e s t o r  to  take  advan tage  o f  abnormal r e t u r n s  by a d o p tin g  a l t e r n a t e  

in v es tm en t s t r a t e g i e s  th rough  the  y e a r .  This r e s u l t  su g g es ts  t h a t  

c u r r e n t l y  p re p a re d  r e p o r t s  a r e  u s e f u l  independen t o f  any annual p r e 

d i c t i o n  d i f f i c u l t y .

Each o f  the  two approaches  d e s c r ib e d  above has i t s  own t h e o r e t i c a l  

w eaknesses . G e n e ra l ly  sp e a k in g ,  th e  weaknesses stem from the  

r e s t r i c t i v e  n a tu r e  o f  th e  assum ptions  u n d e r ly in g  these* app roaches .

The f i r s t  approach  t r i e s  to  m easure  the  improvement in  f o r e c a s t  o f  . 

annual e a rn in g s  by u s in g  in fo rm a t io n  o b ta in e d  from q u a r t e r l y  f i g u r e s .

The in f o r m a t io n a l  c o n te n t  o f  th e  r e p o r t  i s  l im i t e d  to  one , a l th o u g h  

im p o ran t ,  a s p e c t  - -  p r e d i c t i v e  a b i l i t y  w ith  r e s p e c t  to  annual e a r n in g s .  

O ther p o s s i b l e  u s e s  o f  th e  r e p o r t s ,  such  as th e  e v a lu a t io n  o f  r i s k  o r  

th e  e s t i m a t i o n  o f  th e  f i r m ’ s e a rn in g s  c o - v a r i a b i l i t y  w ith  e a rn in g s  

o f  o th e r  f i r m s ,  a r e  ig n o re d .
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A nother l i m i t a t i o n  o f  th e  f i r s t  approach  i s  in h e r e n t  in  th e  need to  

s p e c i f y  a m arket e x p e c ta t io n  model. The s tu d ie s  conducted  so f a r  

have employed sem i-n a iv e  e x p e c ta t io n  models which m ight u n d e r s t a t e  

th e  m a r k e t 's  a b i l i t y  to  f o r e c a s t .  thus  in t r o d u c in g  an unknown upward 

b ia s  ; in  th e  e s t im a te d  c o n t r i b u t i o n  o f  q u a r t e r l y  r e p o r t s .

F i n a l l y ,  a s e r io u s  problem m igh t be a s s o c i a t e d  w i th  th e  common 

u se  o f  a q u a d ra t ic  lo s s  f u n c t io n .  N o tw ith s ta n d in g  an im p o r tan t  

t h e o r e t i c a l  advan tage  ( i n v e s t o r s  a r e  assumed to  be r i s k  a v e rse )  the  

f u n c t io n  a r b i t r a r i l y  assumes i n d i f f e r e n c e  o f  i n v e s t o r s  to  th e  

s ig n  o f  th e  e r r o r  and i s  a l s o  s e n s i t i v e  to  th e  m agnitude  o f  th e  v a r i a b l e

m easured.

The second approach  re a d s  m arke t r e a c t i o n s  to  th e  f i n a n c i a l  r e 

p o r t s !  According to  one m ethodology , th e  message d e l iv e r e d  by a 

f i n a n c i a l  r e p o r t  can be c o n s id e re d  as  e i t h e r  "good news" o r  "bad 

news", depending  upon th e  r e l a t i o n  between ex p ec ted  and a c tu a l  

e a r n in g s .  Here a g a in ,  the  need to  s p e c i f y  an e a rn in g s  e x p e c ta t io n

model and a lo s s  f u n c t io n  i s  c l e a r l y  a drawback. F u r th e rm o re ,  i t  

seems t h a t  th e  r e s u l t s  o b ta in e d  u s in g  t h i s  methodology would be h ig h 

ly  s e n s i t i v e  to  th e  f o r e c a s t  model and lo s s  f u n c t io n  chosen , s in c e  

th e  c r i t i c a l  c l a s s i f i c a t i o n  o f  f i n a n c i a l  in fo rm a t io n  i n t o  "good news" 

and "bad news" depend d i r e c t l y  on th e  s p e c i f i c  e a r n in g s  f o r e c a s t  model 

employed. F i n a l l y ,  i t  shou ld  be n o te d  t h a t  th e  w e ig h t  o f  any

r e s u l t s  produced by t h i s  approach  depends on th e  v a l i d i t y  o f  the  

m arket e f f i c i e n c y  assum ption .

• *5l
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Under th e  a l t e r n a t i v e  methodology (of th e  second 

approach) p r i c e  changes a re  observed  and

ranked  on and s h o r t l y  a f t e r  th e  announcement d a t e .  The r e s u l t s  a re  

th en  s u b je c te d ,  in  most c a s e s ,  to  n o n -p a ra m e tr ic  ran k  t e s t s .  A 

s e r io u s  t h e o r e t i c a l  drawback o f  t h i s  p ro ced u re  i s  t h a t  i t  in v o lv e s  

" a v e ra g in g "  o f  th e  ran k s  r e c e iv e d  by each  t r a d in g  day over a number 

o f  announcements, and over a c r o s s - s e c t i o n  o f  com panies. This  

t r e a tm e n t  tends  to  subdue any s i g n i f i c a n t  r e s u l t s  t h a t  m igh t emerge 

in  in d iv id u a l  announcements, as long  as they  have no s i g n i f i c a n t  

b e a r in g  on the  a v e rag e .  A nother p o t e n t i a l  p i t f a l l  in  th e  s t a t i s t i c a l  

t e s t s  i s  in  the  o c c a s io n a l  use  o f  a v a r ia n c e  which i s  based on 

t h e o r e t i c a l  d i s t r i b u t i o n  r a t h e r  th a n  on th e  sample d i s t r i b u t i o n .

F i n a l l y ,  a g e n e r a l  comment on th e  second approach  i s  in  o r d e r .  

A ccording to  t h i s  app roach , any announcement which i s  n o t  a s s o c ia te d  

w i th  p r i c e  r e v i s i o n s  has  no in fo r m a t io n a l  c o n te n t  which i s  r e l e v a n t  

to  th e  d e c i s io n  m aker. The d e f i n i t i o n  o f  " r e l e v a n c e , "  however, 

sh o u ld  be o f  an a p r i o r i  n a tu r e :  an in fo rm a t io n  i s  r e l e v a n t  

as  long  as i t  may a f f e c t  d e c i s io n s  ( f o r  a f u r t h e r  d i s c u s s io n  see  

Feltham  (1 9 6 8 ) ) .  The l a s t  r e s e r v a t i o n s  have more to  do w i th  the  

t e s t  d e s ig n  than  w i th  th e  v a l i d i t y  o f  th e  conclusions, s in c e  in  most 

o f  th e  t e s t s  conducted on th e  b a s i s  o f  t h i s  app roach , th e  h y p o th e s is  

t h a t  th e  announcement has no e f f e c t  on p r i c e  b e h av io r  was r e j e c t e d  

anyway.



www.manaraa.com

15
i

Purpose o f  the  R esearch  

The prime o b je c t i v e  o f  th e  r e s e a r c h  i s  to  m easure and a n a ly z e

the  in s t ru m e n ta l  c o n t r i b u t i o n  made by each o f  th e  q u a r t e r l y  r e p o r t s

to  the  accu racy  o f  annual e a rn in g s  f o r e c a s t s .  The s tu d y  employs th e  

s e r i e s  approach (used a l s o  by Coates^ under which th e  p r e d i c t i o n  m odels , 

r a t h e r  than  be ing  a p p l ie d  i n d i s c r im in a t e ly  to  a l l  f i rm s  a re  s e l e c t e d  

i n d i v i d u a l l y  fo r  each f irm  on the  b a s i s  o f  i t s  observed  e a rn in g s  g e n e r 

a t i n g  fu n c t io n .  Adoption o f  th e  t im e - s e r i e s  approach  av o id s  the

i m p l i c i t  av e rag in g  p ro c e ss  which tends  to  subdue th e  s u p e r io r  perform ance 

p o t e n t i a l l y  in h e re n t  in  q u a r t e r l y  p r e d i c t i o n  m ode ls .  The p r e s e n t  s tu d y  

seeks  to  improve upon th e  methodology and d e s ig n  o f  C o a te s '  s tu d y  and 

to  some e x te n t  upon t h a t  o f  Barnea ejt a l .  (1972B) on fo u r  c o u n ts :

F i r s t . th e  s tu d y  adds a measure o f  .the  m a rg in a l  in fo rm a t io n  

c o n te n t  o f  q u a r t e r l y  acco u n t in g  numbers, i . e . ,  th e  improvement t h a t  

can be a t t r i b u t e d  e x c lu s iv e ly  to  such numbers. T h is  p o i n t  needs 

pe rhaps  an e x p la n a t io n .

At th e  tim e im m edia te ly  p re c e e d in g  th e  q u a r t e r l y  announcement, 

v a r io u s  so u rces  o f  in fo rm a t io n  a re  a v a i l a b l e  to  i n v e s t o r s  b e s id e s  

th e  p a s t  annual r e p o r t s .  I n v e s to r s  a re  p ro v id e d  w i th  in fo rm a t io n  about 

such macroeconomic v a r i a b l e s  as th e  GNP, t o t a l  c o r p o r a te  e a r n in g s ,  

t o t a l  s a l e s  by i n d u s t r y ,  e t c . ,  as  w e l l  as  abou t in d iv id u a l  f irm s 

( e . g . ,  th rough  annual f o r e c a s t s  p re p a red  by f i n a n c i a l  a n a l y s t s ) .

P a r t  o f  t h i s  in fo rm a t io n  i s  n o rm a lly  in c o rp o ra te d  i n t o  th e  m arket 

f o r e c a s t s  o f  annual e a r n in g s .

In  o rd e r  to  measure th e  m arg in a l  in fo rm a t io n  c o n te n t  o f  q u a r t e r l y  

r e p o r t s ,  th e  f o r e c a s t  made on th e  b a s i s  o f  q u a r t e r l y  d a ta  shou ld  be 

compared to  the  b e s t  a l t e r n a t i v e ,  i . e .  t o  th e  f o r e c a s t  which i n t e g r a t e s
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a l l  o th e r  so u rces  o f  inform ation — p a s t  annual r e p o r t s ,  m acro

economic d a t a ,  i n d u s t r y  t r e n d s ,  e t c .  Comparison w i th  f o r e c a s t s  

made on th e  b a s i s  o f  p a s t  annual r e p o r t s  a lone  would tend  to  

o v e r s t a t e  th e  c o n t r i b u t i o n  o f  q u a r t e r l y  announcements to  the  

p r e d i c t i o n  o f  annual e a r n in g s .

The s t u d i e s  which t r i e d  to  i n f e r  from measured p r i c e  (o r  r a t e  

o f  r e t u r n )  changes a t t r i b u t e d  to  q u a r t e r l y  r e p o r t s  on th e  in fo rm a

t i o n  c o n te n t  o f  such r e p o r t s  ( r e f e r r e d  to  e a r l i e r  as th e  "second 

a p p r o a c h " ) , were c o n s i s t e n t  w i th  th e  n o t io n  o f  m a rg in a l  in fo rm a t io n  

c o n te n t .  Based on t h e i r  assum ptions  ( i n  p a r t i c u l a r  th e  assum ption  

o f  m arke t e f f i c i e n c y ) , changes in  th e  p r i c e  o f  an i n d iv id u a l  s to c k  

( c o r r e c t e d  fo r  m arke t e f f e c t s ) , can be a t t r i b u t e d  to  new b i t s  o f  

in fo r m a t io n  un ique  to  th e  in d iv id u a l  f i rm ,  p lu s  random f a c t o r s .  

I s o l a t i n g  a c e r t a i n  b i t  o f  in fo rm a t io n  makes i t  p o s s i b l e  to  m easure 

i t s  e f f e c t s  on p r i c e  changes and hence i t s  m a rg in a l  in fo rm a t io n  

c o n te n t .

The f i n d in g s  o f  s tu d i e s  which used  th e  above approach  a re  n o t  

com parable  w ith  th e  r e s u l t s  o f  Green and S e g a l l  (1967, 1966), Brown 

and N ie d e r h o f fe r  (1968) and o th e r s  who employed th e  a l t e r n a t i v e  

approach  ( r e f e r r e d  to  e a r l i e r  as th e  " f i r s t  a p p ro a c h " ) . Those 

s t u d i e s  m easured th e  improvement o f  e a rn in g s  f o r e c a s t s  in tro d u ce d  by 

q u a r t e r l y  r e p o r t s ,  by comparing them to  f o r e c a s t s  based m ere ly  on 

p a s t  annual r e p o r t s .  As e x p la in e d  above, t h i s  com parison c o n s t i t u t e s  

an in a p p r o p r i a t e  measurement o f  th e  m arg in a l  c o n t r i b u t i o n  o f  q u a r t e r l y  

r e p o r t s  t o  the  f o r e c a s t  o f  annual e a r n in g s .  In  t h i s  r e s p e c t ,  the  

r e s u l t s  o f  t h i s  s tu d y  should  se rv e  as a l i n k  between th e  r e s u l t s
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D erived  under th e  two ap p ro ach es .  I n v e s t i g a t i o n  o f  th e  "m arg in a l"  

c o n t r i b u t i o n  o f  q u a r t e r l y  r e p o r t s ,  in  th e  above s e n s e ,  was conducted 

on ly  by Barnea e_t a l .  (1972A) and on a l im i t e d  s c a l e  ( f o u r  y e a r s ,  

tw enty  fo u r  companies and one type  o f  a d ju s tm en t  to  macro-economic 

d a t a ) .

Second, s e v e r a l  m e th o d o lo g ic a l  l i m i t a t i o n s  p r e s e n t  in  o th e r  

s tu d ie s  a re  e x p l i c i t l y  d e a l t  w i th  and p a r t i a l l y  removed. For ex

ample, th e  s tu d y  a llow s  fo r  i n s t a b i l i t y  in  th e  e a rn in g s  g e n e r a t in g  

f u n c t io n ;  i t  s e l e c t s  th e  models and e s t im a te s  t h e i r  p a ram ete rs  

in d e p en d e n t ly  o f  th e  p r e d i c t e d  p e r io d ;  i t  a s s ig n s  d i f f e r e n t  w eigh ts  

t o  p a s t  o b s e r v a t io n s  - depending  on t h e i r  p ro x im ity  to  c u r r e n t  p r e 

d i c t i o n s ;  and i t  d e te rm in es  th e  b e s t  q u a r t e r l y  models in d e p en d e n t ly  

o f  the  b e s t  annual m odels .

T h i r d , based  on th e  t i m e - s e r i e s  s tu d y  a c r o s s  s e c t i o n  a n a ly s i s  

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

F u r th e r  a n a ly s i s  i s  conducted  on a p o r t f o l i o  o r  m arke t index  r e p r e 

s e n t in g  a w eighted  average  o f  th e  e n t i r e  sam ple. These and o th e r  

m e th o d o lo g ic a l  c h a r a c t e r i s t i c s  o f  th e  m o d e l-b u i ld in g  phase  a re  

d is c u s s e d  in  d e t a i l  in  C hapter  I I .

F i n a l l y , compared w i th  p re v io u s  w orks, th e  p r e s e n t  s tu d y  i s  

more g e n e ra l  and com prehensive in  i t s  b a s i c  f e a t u r e s :  The sample 

s i z e ,  th e  le n g th  o f  p e r io d  s t u d i e d ,  th e  number o f  models examined 

and the  v a r i e t y  o f  t e s t s  a p p l i e d .

An a n c i l l a r y  o b je c t i v e  o f  th e  r e s e a r c h  i s  to  e x p lo re  some o f  

th e  t im e - s e r i e s  p r o p e r t i e s  o f  q u a r t e r l y  numbers. I n v e s t i g a t i n g  

s t a t i s t i c a l  p r o p e r t i e s  such as s e a s o n a l i t y  in  s a l e s  and e a rn in g s  and
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th e  co-movement ov e r  time o f  d i f f e r e n t  q u a r t e r l y  v a r i a b l e s  m ight 

be v a lu a b le  f o r  the  s e l e c t i o n  o f  p r e d i c t o r s  and f o r  th e  b u i ld in g  

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

ex ten d s  a l s o  to  o th e r  a r e a s ,  n o t  d i r e c t l y  r e l a t e d  to  th e  m odel- 

t e s t i n g  o f  the  r e s e a r c h  namely th e  in te rd ep en d en ce  between r e s u l t s  

o f  d i f f e r e n t  q u a r t e r s  and th e  commonality in  th e  q u a r t e r l y  numbers 

o f  a f i r m ,  i t s  i n d u s t r y  and the  m a rk e t .  Given th e  scope o f  the  

s tu d y  th e  i n v e s t i g a t i o n  i n to  th e se  a re a s  i s  o f  a p r e l im in a r y  n a tu re  

and cou ld  se rv e  as a g u id e l in e  f o r  f u r t h e r  r e s e a r c h .

The e x p e r im e n ta l  d e s ig n  o f  the  p r e d i c t i o n  model t e s t s  i s  

o u t l in e d  in  th e  n e x t  c h a p te r .  The sample and th e  d a ta  a re  d e s c r ib e d  

i n  C hapter  I I I .  C hap ter  I I I  p r e s e n t s  t e s t s  and r e s u l t s  o f  th e  t im e -  

s e r i e s  p r o p e r t i e s  o f  q u a r t e r l y  numbers. C hapter  IV d e s c r ib e s  and 

an a ly zes  th e  f in d in g s  c o n ce rn in g  th e  p r e d i c t i v e  a b i l i t y  o f  q u a r t e r l y  

a cc o u n t in g  numbers. F i n a l l y  summary o f  the  r e s u l t s  i s  p re s e n te d  

and s u g g e s t io n s  f o r  f u r t h e r  r e s e a r c h  a re  made in  C hapter  VI.
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CHAPTER I I  

EXPERIMENTAL DESIGN

Methodology - G enera l 

The m ain  pu rp o se  o f  th e  s tu d y  i s  to  a s s e s s  th e  in fo rm a t io n  

c o n te n t  o f  q u a r t e r l y  r e p o r t s  where th e  in fo rm a t io n  c o n te n t  i s  

d e f in e d  as th e  c o n t r i b u t i o n  o f  th e  q u a r t e r l y  r e p o r t s  to  the  

p r e d i c t i o n  o f  annual e a r n in g s .  As n o ted  b e f o r e ,  a l th o u g h  work

a b l e ,  t h i s  d e f i n i t i o n  i s  r e s t r i c t i v e ;  the  in fo rm a t io n  c o n te n t  

measured a c c o rd in g  to  t h i s  d e f i n i t i o n  i s  a t  b e s t  a lower l i m i t  to  

th e  t r u e  in f o r m a t io n a l  v a lu e  o f  q u a r t e r l y  r e p o r t s .  The c o n t r i 

b u t io n  i s  measured as  th e  in c re m e n ta l  improvement in  annual e a r n 

ings  f o r e c a s t s  a ch iev ed  by add ing  q u a r t e r l y  r e p o r t s  to  o th e r  

p u b l i c l y  a v a i l a b l e  in fo rm a t io n  used  f o r  th e se  f o r e c a s t s .  Such 

in fo rm a t io n  would come from p a s t  annual r e p o r t s  and v a r io u s  

m acro-economic d a t a .  The t e s t s  d e s ig n ed  to  de te rm in e  th e  

improvement in  e a r n in g s  f o r e c a s t  in v o lv e  f i r s t  a time s e r i e s  

a n a l y s i s  conducted  s e p a r a t e l y  f o r  each  company in  th e  sample; 

th e  r e s u l t s  a r e  th e n  used  as an in p u t  in  c r o s s - s e c t i o n a l  an a ly se s  

t h a t  l e d  to  c o n c lu s io n s  about th e  e n t i r e  sam ple, about c e r t a i n  

i n d u s t r i e s  and abou t o th e r  "homogeneous" groups o f  com panies.

The i n i t i a l  s t e p s  in  th e  r e s e a r c h  d es ig n  can be fo rm ula ted  

i n  the  fo l lo w in g  way:

18
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L e t Xjk be th e  v e c to r  o f  the  v a lu e s  o f  p r e d i c t o r  j  f o r  f irm  k ,

o bserved  over t im e . The p re d ic to r ,  which i s  a v a r i a b l e  o r  a combin

a t i o n  o f  s e v e r a l  v a r i a b l e s ,  i s  supposed to  have a p r e d i c t i v e  power 

w i th  re g a rd  to  AR , the  annual e a rn in g s  (o r  e a rn in g s  p e r  s h a r e ) * o f

f irm  K. A p r e d i c t i o n  model PM̂  tra n s fo rm s  Xj^ i n to  a v e c to r  o f

annual e a rn in g s  f o r e c a s t s ,  A^j^ f o r  th e  c o rre sp o n d in g  p e r io d .

PMi  [ Xj k ]  = ^ i j k

A l o s s  f u n c t io n ,  L, i s  s p e c i f i e d  so t h a t

Loss = I. (Xl i J j k ,Ak> = L (PMj [Xjk | ,  A j  .

The o p t im a l  p r e d i c t i o n  m odel, PM* , f o r  a g iven  p r e d i c t o r  

j  = j Q f o r  a g iv en  f irm  k “  kQ , i s  th e  one which m inim izes L

M in L o s .  - L [ P M »  ( x Jo>koJ

I t  fo l lo w s  t h a t  b e fo re  any ex p er im en t can be conducted  Xj , PM  ̂

an d 'L  have to  be d e f in e d  and chosen . The d i s c u s s io n  below touches  

upon c o n s id e r a t i o n s  t h a t  should  guide  such a c h o ic e .  I t  i s  

fo llo w ed  by a d e s c r i p t i o n  o f  th e  ch o ice  made h e re .

A ccounting  V a r ia b le s

The q u a r t e r l y  a cc o u n t in g  numbers, whose f o r e c a s t i n g  power i s  

b e in g  e x p lo re d ,  c o n s t i t u t e  the  f i r s t  s e t  o f  p r e d i c t o r s .  The

^■Unless s p e c i f i e d  o th e rw is e ,  e a rn in g s  and e a r n in g s - p e r - s h a r e  w i l l  
be used  i n t e r c h a n g a b ly .
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second s e t  o f  p r e d i c t o r s  i s  the  annual a cc o u n t in g  d a ta  which appear 

to  be a n a t u r a l  p r e d i c t o r  o f  f u tu r e  annua l e a rn in g s  and a re  p r e 

sumably in c o rp o ra te d  by th e  m arket in  i t s  e a rn in g s  f o r e c a s t s .

The s u b je c t  o f  th e  v a r io u s  p r e d i c t i o n  models i s  th e  p rim ary  

annual e a rn in g s  p e r  sh a re  ( a d ju s te d  f o r  s to c k  s p l i t s  and d iv id e n d s )  

b e fo re  e x t r a - o r d i n a r y  i te m s .  T h is  i s  c o n s id e re d  th e  s i n g l e  most 

im p o r tan t  a cco u n t in g  measure used by i n v e s t o r s  to  a s s e s s  the  p r o f i t 

a b i l i t y  o f  a company. I t  was the  p r e d i c t a b i l i t y  o f  t h i s  v a r i a b l e  

t h a t  was used  in  r e c e n t  s tu d ie s  as  a m easure  f o r  th e  in fo rm a t io n  

c o n te n t  o f  q u a r t e r l y  r e p o r t s  ( e . g .  Brown and K ennelly  (1 9 7 2 ) ,  Green 

and S e a g a l l  (1967) , Brown and N ie d e r h o f f e r  (1 9 6 8 ) ) .  Such commonly 

used  measures as th e  f u l l y  d i l u t e d  EPS and th e  EPS a f t e r  e x t r a 

o r d in a ry  i te m s ,  were avo ided  fo r  th e  fo l lo w in g  r e a s o n s :  (a) they  

seem to  be o f  secondary  im portance ; (b) th ey  in t ro d u c e  e lem en ts  

which a re  d i f f i c u l t ,  i f  n o t  im p o s s ib le ,  to  p r e d i c t  ( th e  d i l u t i o n  

e f f e c t  and th e  e x t r a - o r d i n a r y  i t e m s ) ; and (c) t h e i r  q u a r t e r l y  

c o u n te r p a r t s  — t h e i r  most n a t u r a l  p r e d i c t o r s  — a re  n o t  a v a i l a b l e  

f o r  .many companies and p e r io d s .

The fo l lo w in g  "ac c o u n tin g "  v a r i a b l e s  a re  s e l e c t e d  as  p r e d i c t o r s  

( t h e i r  f u l l  d e f i n i t i o n s  appear in  Appendix A).

1 . P rim ary  EPS b e fo re  e x t r a - o r d i n a r y  i te m s ,  a d ju s t e d  f o r  s to c k  

s p l i t s  and s to c k  d iv id e n d s ,  (EPSAD). In  some in s t a n c e s ,  e s p e c i a l l y  

i n  th e  e a r l i e r  p e r io d s ,  th e  e x t r a - o r d i n a r y  i tem s were n o t  p re s e n te d  

s e p a r a t e l y .  E f f o r t s  were made in  each  case  to  s e p a r a te  th e  e f f e c t  

o f  th o se  i tem s by u s in g  in fo rm a t io n  p ro v id e d  by th e  n o te s  to  the  

f i n a n c i a l  s ta t e m e n ts .  These e f f e c t s  were n o t  always f r u i t f u l ,
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however. This  was p a r t i c u l a r l y  t r u e  f o r  th e  q u a r t e r l y  e a rn in g s  

s e r i e s .  Some companies f o r  which th e  e f f e c t  o f  th e  e x t r a 

o r d in a r y  item s was c o n s id e re d  m a t e r i a l  y e t  n o t  s e p a r a b le ,  were 

dropped from th e  sam ple.

EPS as  a tim e - s e r i e s  i s  p ro b a b ly  more m ean in g fu l  i f  i t  i s  

a d ju s t e d  fo r  s to c k  s p l i t s  and s to c k  d iv id e n d s .  I t  shou ld  be 

n o te d ,  however, t h a t  a d ju s te d  EPS i s  s t i l l  a f f e c t e d  by changes 

i n  th e  c a p i t a l  s t r u c t u r e  and by in c r e a s e s  in  c a p i t a l i z a t i o n .

M ergers and new i s s u e s  cou ld  th e r e f o r e  r e s u l t  i n  a s h i f t  in  th e  

e a r n in g s  t re n d  o f  th e  o r i g i n a l  company. T h is  e f f e c t  would tend 

to  o b scu re  t i m e - s e r i e s  p a t t e r n s ,  and p o s s ib ly  th e  commonality in  

e a rn in g s  o f  in d iv id u a l  companies ( s e e  Brown and B a l l  (1967) , pp. 58-61 . 

th u s  im p a ir in g  th e  perform ance o f  any n a iv e  p r e d i c t i o n  model.

A p re l im in a r y  i n v e s t i g a t i o n  (se e  C hap ter  I I I )  shows, however, t h a t  

th e  c o r r e l a t i o n  c o e f f i c i e n t  between EPSAD and Net Income i s  ve ry  

h ig h ,  so t h a t  th e  e f f e c t  o f  th e  above d i s t o r t i o n  shou ld  be sm a l l .

In  o rd e r  to  m inim ize th e  " n o is e "  produced by changes in  c a p i t a l  

c o m p o s i t io n  and s i z e ,  th e  fo l lo w in g  d e f l a t e d  form i s  a l s o  u sed .

2. Net Income to  T o ta l  A s s e ts .  The m a jo r  weakness o f  t h i s  

measure i s  t h a t  a s s e t s  - i t s  denom inator -  a r e  re c o rd ed  a t  t h e i r  

h i s t o r i c a l  c o s t ;  t h i s  would produce a d is torted  measure o f  s i z e ,  

e s p e c i a l l y  in  p e r io d s  o f  a s i g n i f i c a n t  change in  t o t a l  a s s e t s .

One p o in t  o f  s t r e n g t h  o f  th e  measure r e l a t i v e  to  th e  EPS i s  i t s  

i n s e n s i t i v i t y  to  m ergers  in v o lv in g  changes in  l e v e r a g e .
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3. S a le s .  S a le s  a re  sometimes c o n s id e re d  to  be more r e s p o n s iv e  

to  " r e a l "  economic f a c t o r s ,  l e s s  dependent on a cc o u n t in g  p ro ced u res  

and s u b je c te d  l e s s  to  management m a n ip u la t io n s  ( e s p e c i a l l y  in  

q u a r t e r l y  r e p o r t s )  than  e a r n in g s .  Because o f  th e se  p r o p e r t i e s  th e  

m easure i s  commonly viewed as a r e l i a b l e  "barom eter"  o f  b u s in e s s  

c o n d i t i o n s ,  as w e l l  as a good p r e d i c t o r  o f  f u tu r e  r e s u l t s  o f  the  

f i r m 's  o p e r a t io n s .  Indeed , the  p r e d i c t i v e  power o f  s a l e s  was 

su g g es ted  by R e i l l y  e t  a_l. (1972) and t e s t e d  by B am ea e£  a l .

(1972A), who found i t  to  be a t  p a r  w i th  th e  p r e d i c t i v e  power o f  

q u a r t e r l y  e a rn in g s  f i g u r e .

Two o th e r  p rom ising  p r e d i c t o r s  - Net Income b e fo re  ta x  and 

Income from O n era t io n s - a re  n o t  used  becaus t h e i r  d a ta  are m is s in g  

in  many c a s e s .  However, th e  d e s i r e d  p ro p e r ty  o f  the  l a t t e r -  

th e  r e l a t i v e  freedom o f  a cc o u n t in g  a d ju s tm en ts  and m a n ip u la t io n s  

i s  shared  by S a le s .

Macro Economic V a r ia b le s

There  i s  s u b s t a n t i a l  ev idence  t h a t  e a rn in g s  o f  th e

in d iv id u a l  company a re  c o r r e l a t e d  w ith  th o se  o f  i t s  in d u s t r y
*1.

as  w e l l  as w ith  the  a g g re g a te  economic a c t i v i t y  (see  f o r  example 

Brown and B a l l  (1967), and Gonedes (1972)^ . The fo l lo w in g  

s e a s o n a l ly  a d ju s te d  macro-economic v a r i a b l e s  a r e  used  as p r e d i c t o r s :  

(1) GNP in  c o n s ta n t  d o l l a r s  (b ase  = 1958); (2) C o rp o ra te  P r o f i t s  

a f t e r  ta x  ; (3) I n d u s t r i a l  P ro d u c t io n  and (4) M an u fac tu r in g  S a le s .  

These s e r i e s  a re  a v a i l a b l e  fo r  th e  e n t i r e  su rvey  p e r io d .

I
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M icro Economic V a r ia b le s

M icro-economic d a ta  o th e r  than  th o se  o b ta in a b le  from the  

f i n a n c i a l  s ta te m e n ts  a r e  t r a n s m i t t e d  to  in v e s t o r s  th rough  

d i f f e r e n t  ch an n e ls  and in  many form s: management f o r e c a s t s ,  

expansion  program s, p ro d u c t io n  p l a n s ,  labor-management events^  

p e rs o n n e l  changes , e t c .  I f  t h i s  in fo rm a t io n  i s  a v a i l a b l e  to  

th e  m arke t in d e p en d e n t ly  o f  th e  f i n a n c i a l  r e p o r t s ,  i t  i s  p ro b ab ly  

used  by in v e s t o r s  in  t h e i r  f o r e c a s t s .  The p r e s e n t  s tu d y ,  however 

does n o t  c o n s id e r  the  p o s s ib l e  e f f e c t s  o f  the  m icroeconom ic  d a ta  

on th e  perform ance  o f  annual e a rn in g s  f o r e c a s t s  fo r  th e  fo l lo w in g  

re a so n s :

F i r s t ,  n o n -a c co u n tin g  m icro-econom ic in fo rm a t io n  on a firm  

i s  a v a i l a b l e ,  by d e f i n i t i o n ,  m a in ly  to  i t s  " i n s i d e r s "  w h ile  the  

purpose  o f  t h i s  s tu d y  i s  to  f in d  th e  in f o r m a t io n a l  c o n te n t  o f  

q u a r t e r l y  r e p o r t s  to  " r e g u la r "  i n v e s t o r s  -  the  f i r m 's  " o u t s i d e r s " .

Second, u n l ik e  th e  acco u n t in g  d a t a ,  m icro-econom ic in fo rm a t io n  

on th e  f irm  i s  s p o r a d ic ,  n o n -s y s te m a t ic  and q u i t e  o f t e n  u n q u a n t i -  

f i a b l e ;  t h e r e f o r e ,  even i f  such in fo rm a t io n  were p u b l i c ly  a v a i l a b l e  

i t  would be d i f f i c u l t  to  m e a n in g fu l ly  in c o r p o r a te  i t  i n to  f o r e c a s t s  

ing  m odels .

T h i rd ,  some o f  t h e  m a c ro - in fo rm a tio n  canno t be d i r e c t l y  a s s o c ia te d  

w i th  f u tu r e  e a r n in g s .  There i s  no e s t a b l i s h e d  th e o ry  to  s t r a i g h t 

fo rw ard ly  r e l a t e  d a ta  on R & D e x p e n d i tu re s ,  new d es ig n s  in  

p ro d u c t io n  o r  p r i c e  changes to  f u tu r e  e a r n in g s .
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F i n a l l y ,  from a m e th o d o lo g ic a l  v ie w p o in t ,  th e  d i r e c t i o n  o f  

th e  e f f e c t  o f  o m i t t in g  m icro-econom ic v a r i a b l e s  from th e  a n a ly s i s  

i s  known: i t  m igh t caus an upward b i a s  in  the  e s t im a te d

in fo r m a t io n a l  c o n te n t  o f  q u a r t e r l y  r e p o r t s .  C o nsequen tly , th e  

e x c lu s io n  o f  th e s e  v a r i a b l e s  from th e  p r e d i c t o r s '  l i s t  would 

a f f e c t  th e  c o n c lu s io n s  o f  t h i s  s tu d y  o n ly  i f  q u a r t e r l y  r e p o r t s  

a r e  found to  have a p o s i t i v e  m a rg in a l  in fo rm a t io n  c o n te n t .  Tt 

should  be n o te d ,  however, t h a t  in  any e v e n t ,  the  above b ia s  i s  

n o t  ex p ec ted  to  be l a r g e .  P rev io u s  r e s e a r c h  (E l to n  and Gruber 

(1972)) shows t h a t  f i n a n c i a l  a n a ly s t s  f o r e c a s t s ,  p resum ably  con

t a i n i n g  m icro-econom ic in fo rm a t io n ,  a r e  n o t  s u p e r io r  to  n a iv e  

f o r e c a s t s .

E x p e r i m e n t a l  D e s i g n

The p r e d i c t i o n  models f a l l  in to  fo u r  g ro u p s ,  depending  on the

in p u t  u sed . Four a l t e r n a t i v e  in p u t  s e t s  a re  employed ( th e  time

r e f e r e n c e  r e l a t e s  to  th e  d a ta  o f  f o r e c a s t ) :

A: P a s t  annual a cc o u n t in g  d a ta

MA: P a s t  annual a cc o u n t in g  d a ta  p lu s  r e c e n t  macro-economic d a ta

MQ: P a s t  q u a r t e r l y  a cco u n tin g  d a ta  p lu s  r e c e n t  q u a r t e r l y  
macro-economic d a ta

Q: A l l  a v a i l a b l e  q u a r t e r l y  a cc o u n t in g  d a ta

The fo l lo w in g  com parisons a re  o f  s p e c i a l  i n t e r e s t :
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Comparison M arg ina l In fo rm a tio n

0 -  A A ll  in fo rm a t io n  in  q u a r t e r l y  r e p o r t s

Q -  MA A ll  in fo rm a t io n  in  q u a r t e r l y  r e p o r t s  
n o t  c a p tu re d  by macro news

Q - MQ A ll in fo rm a t io n  in  most r e c e n t  q u a r t e r l y  
r e p o r t s ,  n o t  c a p tu red  by macro news o r  
by p a s t  q u a r t e r l y  r e p o r t s .

The com parison Q -  A y i e l d s  th e  g ro s s  improvement in  f o r e c a s t s  

a c c u ra c y ,  r e s u l t i n g  from th e  u se  o f  q u a r t e r l y  in  a d d i t i o n  to  annual

in  f o r e c a s t  a c c u ra cy ,  i f  any, a t t r i b u t e d  to  th e  e x i s t e n c e  o f  q u a r t e r l y  

acc o u n t in g  d a t a .

The com parison Q -  MQ when made f o r  each  q u a r t e r  y i e l d s  th e  

m a rg in a l  improvement a t t r i b u t a b l e  to  th e  a cc o u n t in g  in fo rm a t io n  

o f  th e  l a s t  q u a r t e r .

Each o f  th e  above s e t s  p roduces  a new p r e d i c t i o n  o f  annual 

e a r n in g s  every  tim e new in fo rm a t io n  becomes a v a i l a b l e .  Th is  

means t h a t  th e  f i r s t  s e t ,  A, p roduces  one p r e d i c t i o n  a y e a r  w h i le  s e t s  

MA,.MQ and Q produce th r e e  p r e d i c t i o n s  a y e a r ,  one a f t e r  each  o f  

th e  f i r s t  t h r e e  q u a r t e r s .

I t  shou ld  be n o ted  t h a t  th e  q u a r t e r l y  macroeconomic d a ta  

are p u b l is h e d  a few weeks o r  even few months a f t e r  th e  q u a r t e r l y  

r e p o r t s  become a v a i l a b l e  to  th e  p u b l i c .  L i s t e d  below a re  th e  

r e l e a s e  d a te s  o f  th e  fo u r  macro-economic v a r i a b l e s  s e l e c t e d  f o r  

th e  s tu d y :

a c c o u n t in g  d a ta .  The com parison Q - MA m easures  t h e  improvement
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The V a r ia b le Frequency Time l a g  o f  p u b l i c a t i o n

GNP Q u a r te r ly one month

C o rp o ra te  P r o f i t s  
a f t e r  Tax

Q u a r te r ly th r e e  months

I n d u s t r i a l  P ro d u c t io n  M onthly one month

M an u fac tu rin g  S a le s  Monthly one month

An ex am ination  o f  th e  above t im e - la g s  shows t h a t  t im e-w ise  

m acro-economic d a ta  a r e  n o t  s u b s t i t u t a b l e  f o r  a cc o u n t in g  r e p o r t s .

In  o th e r  w ords, th e  most r e c e n t  q u a r t e r l y  macro d a ta  a v a i l a b l e  

a t  th e  time o f  th e  q u a r t e r l y  a c c o u n t in g  announcement (ab o u t two 

weeks a f t e r  th e  end o f  th e  q u a r t e r )  r e f e r  to  th e  p e r io d  end ing  

a month (o r  th r e e  months) e a r l i e r .  N o n e th e le s s ,  s e t s  MA and 

MQ employ, in  each  c a s e ,  th e  v a lu e s  o f  th e  m a c r o - v a r i a b l e s  f o r  

th e  most r e c e n t  q u a r t e r  , n o t  y e t  a v a i l a b l e  to  th e  g e n e r a l  p u b l i c .

The re a so n  i s  t h a t  th e  in fo rm a t io n  c o n te n t  o f  macroeconomic d a ta  

i s  d e f in e d  on the  b a s i s  o f  i t s  in h e r e n t  p r e d i c t i v e  power independ

e n t l y  o f  i t s  t im e ly  a v a i l a b i l i t y .  T h is  i s  a l s o  th e  re a so n  why th e

r e v i s e d  (hence the  " t r u e " )  macro-econom ic s e r i e s  a r e  employed d e s p i t e  

th e  f a c t  t h a t  r e v i s i o n s  a r e  made long  a f t e r  i n v e s t o r s  u se  th e  

in fo rm a t io n  f o r  t h e i r  f o r e c a s t s .  As a m a t t e r  o f  f a c t ,  th e  above 

d i s c u s s io n  i s  o f  g r e a t e r  t h e o r e t i c a l  th an  p r a c t i c a l  v a lu e  s in c e ,  

e x c e p t  f o r  c o r p o r a te  p r o f i t s  th e  p u b l i c a t i o n  o f  th e  macro d a ta  i s  

f a i r l y  c lo s e  to  th e  q u a r t e r l y  announcem ents. F u r th e rm o re ,  as 

m entioned  e a r l i e r ,  th e  r e v i s i o n s  i n  th e  macro s e r i e s  a re  minor 

and do n o t  in t r o d u c e  an a p p a re n t  s y s te m a t ic  change in  th e  

p a t t e r n  o f  th e  s e r i e s  over t im e.
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The P r e d i c t i o n  Models 

The p r e d i c t i o n  models in c o rp o ra te  th e  above p r e d i c t o r s  in to  

f o r e c a s t i n g  r u l e s .  In  p ro p o s in g  such r u l e s  o r  models one should
t

b ea r  in  mind t h a t  th e  purpose  o f  t h e i r  c o n s t r u c t i o n  i s  to  s t im u 

l a t e  the  g e n e r a t io n  o f  f o r e c a s t s  by th e  m a rk e t .  In  p a r t i c u l a r  

th e  " b e s t "  model fo r  a g iven  p r e d i c t o r  in  a g iv en  f irm  i s  assumed 

to  approx im ate  f a i r l y  ( e s p e c i a l l y  in  terms o f  perfo rm ance) an 

i n v e s t o r  f o r e c a s t in g  model based  on t h i s  p r e d i c t o r .

P re v io u s  s tu d i e s  have produced ev id en ce  t h a t  changes in  

e a rn in g s  can , in  g e n e r a l ,  b e s t  be approxim ated by a random w alk  

o r  by a random walk w i th  seme t r e n d .  (See f o r  example B rea ley  

(1967) and B a l l  and W atts (1972^. A lthough the  above ev id en ce  

r e f e r s  to  th e  b e h av io r  o f  changes in  annual e a r n in g s ,  th e  r e s u l t s  

can be a p p l ie d  under some assum ptions  to  q u a r t e r l y  

e a r n in g s .  This  approach was tak en  by C oates  (1972) who used  the  

models o f  e a r n in g s - g e n e r a t in g  p ro c e s s e s  as p r e d i c t i o n  m odels .

H is approach  w ith  some m o d i f i c a t io n s ,  w i l l  be adopted  h e re .

Coats p re s e n te d  th re e  s e t s  o f  m ode ls ,  each  employing th r e e  

a l t e r n a t i v e  a ssu m p tio n s .  The f i r s t  assum ption  was t h a t  e a rn in g s  

a r e  i d e n t i c a l l y  d i s t r i b u t e d  over the  fo u r  q u a r t e r s .  The t h r e e  

c o rre sp o n d in g  models a re :

(1) E = Qt _i (random walk)

(2) E = Qt _ i  + C (random walk w i th  an
a d d i t i v e  tre n d )

(3) E = Qf-1 (random walk w i th  a
m u l t i p l i c a t i v e  t re n d )
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where Qt  i s  th e  f i r m 's  q u a r t e r l y  e a rn in g s  in  p e r io d  t ,  ( t  = 1 , 2 , 3 ,  . . . ) •  

The r e s p e c t i v e  annual f o r e c a s t s  can be r e a d i l y  d e r iv e d .

The second assum ption  i s  t h a t  e a rn in g s  o f  a d ja c e n t  q u a r t e r s  a re  

u n c o r r e l a t e d ,  w hereas e a rn in g s  o f  th e  same q u a r t e r  in  su b seq u en t 

y e a r s  a r e .  Under t h i s  a ssu m p tio n ,  Model ( 1 ) ,  f o r  example, becomes 

E = Q f4 *  r*̂ie  t h i r d  assum ption  i s  t h a t  e a rn in g s  o f  any

q u a r t e r  a r e  c o r r e l a t e d  w ith  e a rn in g s  o f  i t s  a d ja c e n t  q u a r t e r s  and 

th e  same q u a r t e r  l a s t  y e a r .  The r e s u l t i n g  f o r e c a s t s  would then  

be E {<?,) = Qc_4 • « W Q t . 5>-

U sing  p a s t  annual e a rn in g s  and employing Model (3) under  the  

second a ssum ption  would y i e l d  th e  f o r e c a s t :

A  A
Ajjj = Am_^ (1+P) f o r  each f i rm ,

where ^ i s  th e  annual e a rn in g s  in  m-1 and P i s  th e  annual r a t e  

o f  grow th . The r e s p e c t i v e  n a iv e  f o r e c a s t  based on q u a r t e r l y  d a ta  

would be

k,i - V i + <Vil2 + v l>3 +
a f t e r  th e  f i r s t  q u a r t e r ,  and

a f t e r  th e  second q u a r t e r ,  and so f o r t h .  The second index  r e f e r  

to  n ,  th e  q u a r t e r ,  (n  = 1 , 2 , 3 , 4 ) .
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There i s  a t o t a l  o f  seven  q u a r t e r l y  models used  by Coates and 

t e s t e d  h e re  (S e t  Q a b o v e ) .

Qt c
Qt-1  + / f t

Qt c Qt-1  + c + /« t

Qt = Q t - i ( 1+p) + f t

9n,n Qm-l,n /*m,n

9m,n = 9 u - l ,n  + C + /fm,n

9m,n -• 9m -l,n  ’ (1+P) + /fm ,n

Qt
=

Qt-4 • « W W  + / I t

T h e ir  annual c o u n te r p a r t s  (models based  on p a s t  annual r e s u l t s  

S e t  A above) c o rre sp o n d  to  th e  th r e e  assum ptions  on th e  time 

s e r i e s  b e h a v io r  o f  e a r n in g s ,  nam ely,

At  At -1  + t t

At  = At -1  + C +  £ t  

At  = At -1  * (1+P) +

The p r e d i c t i o n  model based  on p a s t  annua l a cc o u n t in g  d a ta  

i s  augmented by in t r o d u c in g  m acro-economic in fo rm a t io n  (’s e t  

MA a b o v e ) :

= A_ , -----—Eli-n— , f o r  each  f irm
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•

where Mm n r e p r e s e n t s  the  s e a s o n a l ly  a d ju s t e d  v a lu e  o f th e  cumu

l a t i v e  m a c r o -v a r ia b le  f o r  th e  end o f  th e  n - t h  q u a r t e r  o f  y e a r  m.

The r e s p e c t i v e  f o r e c a s t  based on p a s t  q u a r t e r l y  a cc o u n t in g  d a ta  

( s e t  MQ above) would be a f t e r  th e  f i r s t  q u a r t e r

a ^m.l
Vi = Vi • Vi.i

and a f t e r  th e  second q u a r t e r

V* - Qm,l + (Vl,2 + Vl,3 + • -m̂ 7 2

T h e  a b o v e  m o d e l s  t h a t  w e r e  u s e d  b y  e i t h e r  C o a t e s  o r .  B a r n e a

e t  a l . (1972A) a re  th e  o n ly  ones to  be employed in  the

' i n i t i a l  model e v a lu a t io n  ( f o r  a d e t a i l e d  d e s c r i p t i o n  o f  the

m odels see  Appendix 0 ) .  The r e s u l t s  produced a re

to  some e x t e n t  a r e p l i c a t i o n  o f  th o se  s tu d ie s  on a w id e r  s c a le

2b o th  in  terms o f the  pjeriod surveyed and th e  sample s i z e .

C le a r ly  the  u se  o f  th e  same models r e s u l t s  in  a h ig h  d eg ree  o f  

c o m p a r a b i l i ty  w ith  th e  above s t u d i e s  and in  p a r t i c u l a r  w ith  t h i s  

o f  Barnea e_t a l . which used  m acro-economic d a ta  as an in p u t  f o r  

th e  p r e d i c t i o n  m odels .

In  an e x te n s io n  o f th e  s tu d y  a l a r g e r  s e t  o f  models i s  e v a lu a te d  

By and l a r g e  th e  p r e d i c t i o n  models added a t  t h a t  p o in t  a re  

e i t h e r  a v a r i a t i o n  o f  models used  in  the  f i r s t  p a r t  o r  models 

employed by o th e r  s t u d i e s  on th e  p r e d i c t i v e  power o f  q u a r t e r l y  

r e p o r t s .  The added models a l th o u g h  s t i l l  h a i v e 1 in  t h e i r

The com parison i s  im p e rfe c t  due to  d i f f e r e n c e s  in  the  m ethodology 
and in  p a r t i c u l a r  in  the  model s e l e c t i o n  and e v a lu a t io n  p ro c e d u re s .  
(These p ro c e d u res  a r e  o u t l i n e d  in  th e  fo l lo w in g  s e c t i o n s ) .
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r e l i a n c e  on p a s t  a c c o u n tin g  o r  m acro-economic s e r i e s  a re  g e n e r a l ly  

more s o p h i s t i c a t e d  in  th e  measurement o f  th e s e  p a s t  p a t t e r n s .

Aside from th e  advantage  o f  making a n a ly se s  and draw ing c o n c lu s io n s  

based  on a l a r g e  number o f  m ode ls ,  th e  . e x te n s io n  e n a b le s  one 

to  a s s e s s  th e  e f f e c t  o f  th e  com prehensiveness  o f  th e  group o f  models 

on the  r e s u l t s .

The annual models ( s e t  A) a re  supplem ented
2

by (among o th e r s )  th e  model Am = f(m) = + / ? 3m

where th e  a re  d e te rm ined  by p a s t  annual d a t a .  The r a t i o n a l e  

beh ind  th e  u se  o f  t h i s  f u n c t io n  i s  th e  e x c e l l e n t  f i t  i t  p ro v id ed  

th e  a c tu a l  t i m e - s e r i e s  o f  e a rn in g s  (T h is  i s  one o f  th e  r e s u l t s  

r e p o r te d  in  C hap ter  I I I ) . The r e g r e s s i o n  model cou ld  be
A

c o n s id e re d  an e x te n s io n  o f  th e  s im p le r  model Am = Am_^ + C.

S im i la r ly  th e  q u a r t e r l y  s e t  (Q) i s  augmented by the p r e d i c t i o n

model ^ n , n  = *"on + ^lm/™ + *lm m + ^3n 11,2 where th e  ^

a re  de te rm ined  by p a s t  q u a r t e r l y  d a ta  o v e r  th e  most r e c e n t

y e a r s .  M o d e l-se t  MA i s  a l s o  expanded by a d d i t i o n a l  m odels .

Appendix 0 l i s t s  th e  models in c lu d e d  in  the  
i n i t i a l  s e t  and th e  e x te n s io n  and
d e t a i l s  th e  f o r e c a s t s  made under each  model a f t e r  th e  f i r s t ,  second 

and t h i r d  q u a r t e r .  Appendix P compares the  s e t  o f  models in  

th e  two p a r t s  w i th  th o s e  used  in  s e v e r a l  o th e r  s t u d i e s .
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The Loss F u n c tio n s

The perform ance o f  a f o r e c a s t  can be e v a lu a te d  th rough  th e  u se  o f  

d i f f e r e n t  m easures o f  e r r o r ,  each im ply ing  a d i f f e r e n t  lo s s  

f u n c t io n  o f  th e  f o r e c a s t  u s e r .  No s i n g l e  e r r o r  m easure (o r  

l o s s  fu n c t io n )  i s  impeccable and i t  i s  t h e r e f o r e  d e s i r a b l e  to  

o u t l i n e  th e  advan tage  and l i m i t a t i o n s  i n h e r e n t  in  each .

The e r r o r  m easure which comes f i r s t  to  mind i s  th e  mean 

e r r o r - t h e  d i f f e r e n c e  F o r e c a s t  minus A p tu a l.  There a re  s e r io u s  

drawbacks a s s o c i a t e d  w i th  t h i s  m easure . I n a c c u r a c ie s  in  the  

f o r e c a s t s  a re  n o t  r e f l e c t e d  in  th e  e r r o r  m easure as long  as they  

a re  o f f s e t t i n g .  Th is  im p lie s  t h a t  th e  l o s s  fu n c t io n  o f  th e  

use i s  i n s e n s i t i v e  to  the  s i z e  o f  th e  e rro rs  p ro v id ed  th ey  can c e l  

each  o t h e r .  What i t  does m easu re , however, i s  th e  s i z e  o f  th e  uncan

c e l l e d  e r r o r  -  i . e . ,  th e  s y s te m a t ic  b i a s .  S ince  such a b ia s  would 

be a d ju s te d  to  by a r a t i o n a l  i n v e s t o r ,  th e  e r r o r  m easure appears  

to  be i r r e l e v a n t .

An e r r o r  m easure f r e e  o f  th e  above l i m i t a t i o n s  i s  the  

a b s o lu te  e r r o r  -  F o r e c a s t  minus A c tu a l .  The measure assumes t h a t  

o v e r - e s t im a t io n  and u n d e r - e s t im a t io n  o f  the  same m agnitude  r e s u l t  

i n  th e  same l o s s .  I t  cou ld  be a rg u ed , o f  c o u r s e ,  t h a t  an o v e r 

e s t im a t io n  o f  EPS i s  a s s o c ia te d  w i th  a b ig g e r  p o t e n t i a l  lo s s  to  

i n v e s t o r s  than  an u n d e r - e s t im a t io n :  an u n d e re s t im a t io n  may b r in g  

th e  i n v e s t o r  to  o v e r lo o k  one o f  the  s to c k  under  c o n s id e r a t i o n  w h ile  

an o v e r - e s t im a t io n  may cause  him to  wrongly  abandon numerous 

in v es tm en t o p p o r t u n i t i e s .  This  argument i s  n u l l i f i e d  when the
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e r r o r  m easure  i s  employed to  s e l e c t  f o r e c a s t  models f o r  

a l l  s t o c k s .  O r d i n a r i l y ,  t h e r e f o r e ,  the  a ssum ption  o f

in d i f f e r e n c e  to  th e  s ig n  o f  th e  e r r o r  i s  most r e a s o n a b le .  Another 

a ssum ption  im p lied  by th e  a b s o lu te  e r r o r  i s  t h a t  th e  l o s s  to  

th e  f o r e c a s t  u s e r  i s  p r o p o r t io n a l  to  th e  s i z e  o f  th e  a b s o lu te  

e r r o r .  The v a l i d i t y  o f  t h i s  a ssum ption  i s  q u e s t io n a b le  bu t 

ha rd  to  d e te rm in e .  A c l e a r  d is a d v a n ta g e  o f  th e  m easure i s  t h a t  

i t  ig n o re s  th e  r e l a t i o n s h i p  between th e  e r r o r  and th e  p r e d ic t e d  

v a lu e .  T h is  can  be c o r r e c t e d  by u s in g  th e  a b s o lu te  r e l a t i v e  

e r r o r  which i s  d e f in e d  a s :  (F o re c a s t  minus A c tu a l ) /  A c tu a l .  

U n fo r tu n a te ly ,  th e  r e l a t i v e  e r r o r  i s  m is le a d in g  in  i t s  own 

r i g h t  s in c e  i t  h e a v i ly  p e n a l i z e s  sm a l l  a b s o lu te  e r r o r s  when the  

p r e d i c t e d  v a lu e s  ( i n  t h i s  s tu d y  EPSAD) a re  c lo s e  to  z e ro .

A w id e ly  used  e r r o r  m easure  i s  th e  mean o r  th e  r o o t  mean' 

squared  e r r o r .  T h is  m easure im p l ie s  too  t h a t  th e  u s e r  i s  i n 

d i f f e r e n t  to  th e  s ig n  o f  th e  e r r o r .  The l o s s  from a f o r e c a s t  

e r r o r  i s  assumed to  be more th an  p r o p o r t i o n a l  to  th e  e r r o r  s i z e .  

This  im p lie s  a p a r t i c u l a r l y  a p p e a l in g  l o s s  f u n c t io n ,

one which i s  c o n s i s t e n t  w ith  th e  n o t io n  o f  r i s k " a v e r s i o n ,
fo u r

The s tu d y  employs a l t e r n a t i v e  e r r o r  m easures  ( l o s s  

f u n c t io n s )  to  e v a lu a te  th e  perform ance o f  models and p r e d i c t o r s .  

The m easures  a r e  :
o

(1) The Squared E r r o r :  (P-A) ; P = p r e d i c t e d  v a lu e  and A =
a c t u a l  v a lu e .

(2) The A bso lu te  E r r o r  :
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(3) The Squared R e l a t i v e  E r r o r :  (^—̂ )^
A

P-A(4) The A bso lu te  R e la t iv e  E r ro r :  —j -

As p o in te d  o u t  e a r l i e r ,  th e  r e l a t i v e  e r r o r  m igh t be  ve ry  l a r g e  when 

th e  p r e d i c t e d  v a lu e  i s  c lo s e  to  z e r o .  These extreme v a lu e s  

d i s t o r t  the  com parison between p r e d i c t i o n  models and between 

p r e d i c t o r s .  To c ircum ven t the  problem , the  v a lu e  o f  e r r o r  

m easures  3 and 4 i s  a u to m a t ic a l ly  s e t  to  1 .0  (100% r e l a t i v e  e r r o r )  

when such  extrem e e r r o r  o c c u r s .

The above e r r o r  m easures  do n o t  take  in to  c o n s id e r a t io n  th e  

tim e  span  between th e  f o r e c a s t  and th e  a c t u a l  o c cu ren ce .  When 

perfo rm ance  o f  q u a r t e r l y  p r e d i c t i o n  models i s  compared to  t h a t  

o f  an n u a l  p r e d i c t i o n  models, a llow ance shou ld  be made f o r  th e  

l e n g th  o f  the  p r e d i c t e d  p e r io d .  A lthough a l l  models seek  to  

p r e d i c t  th e  same a c tu a l  v a lu e ,  nam ely, n e x t  y e a r  EPS, i t  i s  

obv io u s  t h a t  th e  annual f o r e c a s t s  produce p r e d i c t i o n  o f  an 

outcome c o m p le te ly  i n  th e  f u tu r e  w h ile  th e  q u a r t e r l y  models p r e d i c t  

an  outcome p a r t i a l l y  d e te rm ined  in  the  p a s t  ( th e  e a rn in g s  o f  

p a s t  q u a r te rs  i n  th e  f o r e c a s t  y e a r ) . To p u t  th e  perfo rm ance  o f  

p r e d i c t i o n s  made f o r  d i f f e r e n t  l e n g th s  o f  tim e on a com parable 

b a s i s ,  th e  fo l lo w in g  e r r o r  m easures  a re  added:
2

( P-A )(5) The Squared T im e-R e la t iv e  E r ro r :  -r ~ .--------- , . "j" . ,^ A-Accumulated A c tua l
a t  p r e d i c t i o n  time

, ________P-A__________
(6) The A bso lu te  T im e-R e la t iv e  E r ro r :  I A-Accumulated A c tua l

a t  P r e d i c t i o n  Time
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I n  term s o f  th e  r e l a t i v e  perfo rm ance  o f  d i f f e r e n t  annual 

m odelSjm easures (5) and ( 6) p roduce th e  same r e s u l t s  as (3) and

(4) r e s p e c t i v e l y ;  i n  term s o f  th e  r e l a t i v e  perform ance o f  q u a r t e r l y  

m ode ls ,  one would ex p ec t  th e  r e l a t i v e  e r r o r  measure to  produce  

s i m i l a r  (b u t  n o t  n e c e s s a r i l y  i d e n t i c a l )  r e s u l t s  to  th o se  o f  t h e i r  

t i m e - r e l a t i v e  c o u n t e r p a r t s .  Analogous to  the  c a se  o f  th e  

r e l a t i v e  e r r o r  m e asu re s ,  extrem e v a lu e s  o f  the  t i m e - r e l a t i v e  

e r r o r  a r e  e l im in a te d  by a r b i t r a r i l y  s e t t i n g  a " c e i l i n g "  o f  

4 .0  to  e r r o r  measure (5) and o f  2 .0  to  e r r o r  m easure ( 6) .

F o r e c a s t i n g  a n d  E s t i m a t i n g  
P r o c e d u r e

The e s t i m a t i o n  p ro ce d u re  o f  th e  model pa ram ete r  and the  

s e l e c t i o n  o f  th e  " b e s t "  models a re  d e v ise d  so as  to  s im u la te  

th e  b e h a v io r  o f  i n v e s t o r s  and the  in fo rm a t io n  a v a i l a b l e  to  them 

a t  th e  time o f  th e  f o r e c a s t .  As a r e s u l t ,  b o th  the  e s t im a t io n  

and th e  model s e l e c t i o n  a re  based  on e v e n ts  p r i o r  to  (and th e r e f o r e  

in dependen t o f)  th e  p e r io d  p r e d i c t e d .  F u r th erm o re ,  c o n s i s t e n t  

w i th  th e  id e a  t h a t  more r e c e n t  in fo rm a t io n  i s  more r e l e v a n t  to  

f u t u r e  e x p e c t a t i o n s ,  d i f f e r e n t  w e igh t a re  a s s ig n e d  to  p a s t  

o b s e r v a t io n s ,  dependent upon t h e i r  c lo s e n e s s  to  th e  f o r e c a s t  

t im e . The tw e n ty - s ix  y e a r  p e r io d  i s  d iv id e d  in to  two: an 

i n i t i a l  b a se  p e r io d  o f  fo u r t e e n  y e a r s  -  1947 to  1960, and a 

t e s t  p e r io d  o f  tw elve  y e a r s  -  1961 to  1972. T h is  b a se  p e r io d  

i s  u sed  to  p roduce  f i r s t  e s t im a te s  f o r  th e  p a ram ete rs  o f  the  

f o r e c a s t  m odels . A lo s s  f u n c t io n  i s  s e l e c te d  (one o f  the  s i x
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o u t l i n e d  in  th e  p re c e d in g  s e c t io n )  and the p r e d i c t i o n  models a re

a p p l ie d  to  produce  f o r e c a s t s  f o r  th e  y e a r s  in  th e  base  p e r io d ;

t h e i r  perform ance  i s  measured and a b e s t  model i s  s e l e c te d  fo r

each  o f  the  model s e t s  A, MA, MQ and Q ( f o r  t h e i r  d e s c r ip t i o n

see  page 2 5 ) .  The b e s t  model o f  any g iven  s e t  i s  the  one

which m inim izes  a w eigh ted  average  o f  th e  lo s s  fu n c t io n  v a lu e s

ov e r  th e  base  p e r io d .  The w e ig h ts  a re  an e x p o n e n t ia l  f u n c t io n

o f  th e  time d i s t a n c e  to  th e  end o f  th e  base  p e r io d ,  w i th  th e

base  0 .8  ( th e  w e igh ts  o f  p e r io d s  - 1 ,  - 2 ,  -3  f o r  in s ta n c e  a re  
2 3

0 . 8 , ( 0 . 8) and (0 . 8) r e s p e c t i v e l y ,  where a p e r io d

i s  d e f in e d  h e re  as a sequence o f  fo u r  c o n se c u t iv e  y e a r s  - i . e . ,  

tw elve  p r e d i c t i o n s ) .

The s e l e c t e d  model in  each s e t  r e p r e s e n t s  i t s  group in  the  

fo l lo w in g  y e a r s  (1961 to  1964). A new fo u r te e n  y e a r  base  p e r io d -  

1951 to  1964 -  i s  d e f in e d  and th e  same e s t im a t io n  and s e l e c t i n g  

p ro ced u re  i s  r e p e a te d .  The new s e l e c t e d  models a re  a p p l ie d  to  

f o r e c a s t i n g  th e  f o u r - y e a r  p e r io d  1965 to  1968. F i n a l l y  y e a r s  

1955 to  1968 s e rv e  as th e  base  p e r io d  from which models a re  s e l e c t e d  

t o  p r e d i c t  y e a r s  1969 to  1972. For th e  flow  c h a r t  o f  the  

c o m p u ta t io n a l  p ro ced u re  and a sample o u tp u t  see  Appendix Q.

The a n a ly s i s  o f  th e  r e s u l t s  i s  conducted  f o r  in d iv id u a l  

companies and f o r  c r o s s - s e c t i o n s  o f  a l l  o r  some s u b - s e t s  o f  the  

sample com panies. The c r o s s - s e c t i o n a l  a n a l y s i s  ta k e s  two forms:

( 1) p r e s e n t a t i o n  and a n a l y s i s  o f  summary r e s u l t s  (frequency, 

a v e ra g e s ,  e t c )  f o r  th e  sam ple.
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( 2) p r e s e n t a t i o n  and a n a l y s i s  o f  p r e d i c t i o n  o f  a p o r t f o l i o  

EPSAD. where th e  p o r t f o l i o  i s  composed o f  a l l  th e  sample com panies. 

For any g iven  company th e  b e s t  model o f  each s e t  i s  used  to  p r e 

d i c t  i t s  EPSAD; th e  p r e d i c t e d  p o r t f o l i o  EPSAD produced by aty g iven  

s e t  i s  the  w eigh ted  averag e  o f  th e  i n d iv id u a l  companies 

p r e d i c t i o n s  made by th e  s e t  ( th e  w e igh t o f  each company i s  th e  

a d ju s te d  number o f  s h a r e s ) .  The perform ance  o f  each s e t  o f  

models i s  e v a lu a te d  by comparing th e  a c t u a l  portfolio"EPSAD w ith  

th e  p r e d i c t i o n  made by th a t  s e t .  For a f lo w - c h a r t  of th e  

c o m p u ta t io n a l  p ro ced u re  used in  th e  " p o r t f o l i o "  c r o s s - s e c t i o n a l  

a n a ly s i s  see  Appendix 0 .

The exam n a t io n  o f  th e  r e l a t i v e  perform ance  o f  d i f f e r e n t  

s e t s  o f  models in  p r e d i c t i n g  a p o r t f o l i o  EPSAD i s  o f  . p a r t i c u l a r  

im portance  f o r  two r e a s o n s :  F i r s t ,  i n v e s t o r s  concern  in  e a rn in g s  

f o r e c a s t  f o r  a p o r t f o l i o  o f  companies i s  n o t  l e s s  and perhaps 

s t r o n g e r  than  t h e i r  i n t e r e s t  in  e a rn in g s  f o r e c a s t s  f o r  i n d iv id u a l  

com panies.

Second, th e  c r o s s - s e c t i o n a l  method adopted  h e re  acco rd ing

t o  w h i c h  t h e  p r e d i c t e d  p o r t f o l i o  E P S A D  i s  a  w e i g h t e d  a v e r a g e  o f

t h e  p r e d i c t e d  i n d i v i d u a l  E P S A D ,  s i n g l e s  o u t  t h e  b i a s  i n  t h e
3

p r e d i c t i o n  m odels . The perfo rm ance  o f  any g iven  s e t  o f

3
In  th e  framework o f  n a iv e  f o r e c a s t  models in v e s t o r s  cou ld  

p o s s ib ly  use  two a l t e r n a t i v e  in p u ts  to  p r e d i c t  a p o r t f o l i o  EPSADT 
P a s t  a g g re g a te  d a ta  and p a s t  d a ta  on in d iv id u a l  companies. P a s t  
a g g re g a te  d a ta  can be e x t r a p o la t e d  to  p r e d i c t  r e s u l t s  f o r  the  
p o r t f o l i o  and p a s t  in d iv id u a l  d a ta  can be used in  p r e d i c t i n g  in d iv id u a l  
company r e s u l t s .  Under th e  l a t t e r  method, p r e d i c t i o n s  o f  p o r t f o l i o  
r e s u l t s  a r e  d e r iv e d  from th e  in d iv id u a l  p r e d i c t i o n s .  The s e l e c t i o n  o f  
f o r e c a s t i n g  method depends on the  v a r ia n c e  o f  the  ag g re g a te  
e s t im a te  r e l a t i v e  to  th e  v a r i a n c e  o f  th e  sum o f  i t s  co m p o n en ts ;n o n e th e le ss ,  
i t  i s  s a f e  to  say  t h a t  in  g e n e r a l  a p r e d i c t i o n  method t h a t  makes use 
o f  the  d i s t i n c t  b eh av io r  o v e r  tim e o f  e a rn in g s  o f  d i f f e r e n t  companies 
i s  l i k e l y  to  o u tpe rfo rm  f o r e c a s t s  u s in g  ag g re g a te  d a ta '  o n ly .
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models would r e f l e c t ,  among o th e r  t h i n g s ,  th e  e x te n t  to  which the

p r e d i c t i o n s  produced a re  s y s t e m a t i c a l l y  b ia se d  o r  a l t e r n a t i v e l y

o f f s e t  each  o th e r s  e r r o r s  over a c r o s s - s e c t i o n  o f  th e  sample.

To c l a r i f y  t h i s  p o in t  l e t  Aj t  be th e  annual EPSAD o f  company

j  in  p e r io d  t ,  and A jg t  y i t s  b e s t  f o r e c a s t  u s in g  s e t  o f  models

s .  L e t  L ,_ . be th e  c o rre sp o n d in g  v a lu e  o f  th e  l o s s  fu n c t io n ,  j s t

where
Lj s t  "  f  Aj s t  ” Aj t ^

The measure *Jj s t  a f u n c t^on v a r i a b i l i t y  o f  the

p r e d i c t io n s  around th e  a c tu a l  v a lu e s  b u t  n o t  d i r e c t l y  o f  th e

b ia s  o f  s .  The averag e  v a lu e  o f  th e  f u n c t io n  over th e  sample

over time £  <1. L ( i t  t îe company j  in
j  t  j t  j s t  J 4

p e r io d  t  ) i s  a l s o i n s e n s i t i v e  to  th e  b ia s  o f  s .  Tt i s

t r a d i t i o n a l l y  assumed t h a t  b ia s  i s  d e t e c t a b l e  and can th e r e f o r e  

be c o r r e c t e d  by i n v e s t o r s ;  as a r e s u l t  i t  i s  n o t  a m ajor con

s i d e r a t i o n  in  e v a lu a t in g  perform ance o f  f o r e c a s t i n g  m ode ls .^

This  assessm en t i s  t r u e  o n ly  when th e  b ia s  i s  s u b s t a n t i a l  and 

p e r s i s t e n t .  I f  i t  i s  a tem porary  n a tu r e  i t  becomes Im poss ib le  

f o r  i n v e s to r s  to  a d j u s t  t h e i r  f o r e c a s t s  a c c o rd in g ly .  T h is  i s  

the  c a s e ,  fo r  example, when a c e r t a i n  s e t  o f  models d u r in g  a 

r e l a t i v e l y  s h o r t  p e r io d  o f  two o r  th r e e  y e a r s  p roduces  p r e d ic t io n s

AThe lo s s  fu n c t io n s  used  in  th e  s tu d y  a re  sy m e tr ic  i . e . ,  
th e  lo s s  i s  an in c r e a s in g  fu n c t io n  o f  th e  a b s o lu te  e r r o r .  A 
l o s s  f u n c t io n  o f  the  type  L=f(A -A ), however, would r e f l e c t  the  
b ia s  and an u n b ia sed  e s t im a to r  would m inim ize i t s  v a lu e .

^See, f o r  example, C oates  (1973)»
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w hich f o r  most companies s y s t e m a t i c a l l y  o v e r s t a t e  o r  u n d e r s t a t e

th e  r e s p e c t i v e  a c tu a l  v a lu e s .  T h is  tem porary  b ia s  (caused  by

in te rd e p e n d e n c ie s  between contem poreneous p r e d i c t i o n s  made fo r

d i f f e r e n t  com panies, i n  th e  sample) i s  n o t  conveyed by

summary m easures such as £  Lj s t  o r  ^ j t  Lj s t *  T h is
t  j  s

b i a s ,  however, i s  r e f l e c t e d  in  th e  p o r t f o l i o  c r o s s - s e c t i o n a l

e r r o r  m easure . Under th e  p o r t f o l i o  c r o s s - s e c t i o n a l  approach 
P  -

Ag t = eCjt  Aj s t  where P i s  th e  p o r t f o l i o .  The c ro s s
j t P

s e c t i o n a l  e r r o r  m easure  fo r  p e r io d  t  IS*

L It - f( I At - V e t l )  - f(K t  * AJst 1 >

which can be r e - w r i t t e n  as

This  measure c l e a r l y  r e f l e c t s  n o n - o f f s e t t i n g  e r r o r s  ( c r o s s -  

s e c t i o n a l  b i a s ) .

P e r f o r m a n c e  M e a s u r e s  a n d  T e s t s

Three s t a t i s t i c s  a r e  s e l e c t e d  to  m easure and compare the  

perform ance o f  th e  p r e d i c t i o n  models ov e r  tim e and o v e r  a c r o s s -  

s e c t i o n  o f  companies: ( 1) v a lu e  o f  th e  l o s s  f u n c t io n ,  ^2) r a n k ,  

based  on the  v a lu e  o f  th e  l o s s  f u n c t io n ,  (3) the  number o f  tim es 

t h a t  a model ranked  h ig h e s t  (number o f  t im es b e s t ) .  Each o f  

th e s e  s t a t i s t i c s  conveys a s l i g h t l y  d i f f e r e n t  in fo rm a t io n  about the



www.manaraa.com

41

perfo rm ance  o f  th e  p r e d i c t i o n  model. None o f  th e s e  m easures  i s  

p e r f e c t  -  each  has i t s  own advan tages  and d e f i c i e n c i e s ,  r a t h e r ,  

th ey  complement each o th e r  and th e  employment o f  a l l  t h r e e  en ab le s  

a com prehensive and m ean in g fu l a n a ly s i s  o f  the  r e s u l t s .

Value o f  lo s s  fu n c t io n

The v a lu e  o f  th e  lo s s  fu n c t io n  (o r  the  e r r o r )  i s  th e  most

s t r a ig h t f o r w a r d  measure o f  pe rfo rm ance . The perform ance over

tim e o f  any s e t  o f  models f o r  a g iven  company i s  d e te rm ined  by

Lg t  and f o r  a c r o s s - s e c t i o n  o f  companies by e i t h e r  tSfj cCjt L j s t

( f o r  a g iven  p e r io d ,  t )  o r  by £  (o v e r  t im e ) .  On
j  t  J S t

th e  in d iv id u a l  company l e v e l  t h i s  average  i s  s e n s i t i v e  to  extrem e 

v a lu e s  and th e  u se  o f  i t  im p l ie s  t h a t  i n v e s t o r s  a re  i n d i f f e r e n t  

to  th e  d i s t r i b u t i o n  o f  the  e r r o r s  over time as long as t h e i r  

average  i s  th e  same. On th e  c r o s s - s e c t i o n a l  b a s i s ,  th e  average  

o f  some lo s s  fu n c t io n s  i s  s e n s i t i v e  a l s o  to  th e  m agnitude  o f  th e  

p r e d ic te d  v a lu e s , .  Th is  i s  a c l e a r  d is a d v a n ta g e  o f  the  u se  o f  

th o se  lo s s  f u n c t io n s  f o r  c r o s s - s e c t i o n a l  a n a l y s i s .  N e i th e r  

average  r e f l e c t s  th e  superiority o f  any g iv en  s e t  o f  models

An im p o r tan t  advan tage  o f  th e  u se  o f  l o s s  v a lu e s  i s  t h a t  th e  

r e s u l t s  can be s t a t e d  i n  q u a n t i t a t i v e  t e r m s ( l i k e  p e rc e n ta g e  o f  

im provement); a l s o ,  th e  l o s s  v a lu e s  lend  them selves  to

s t a t i s t i c a l  t e s t s .  P itm an t e s t  f o r  com parison o f  two 

r e l a t e d  v a r ia n c e s  i s  used to  examine th e  r e l a t i v e  pe rfo rm -
Ti*"

and o f  d i f f e r e n t  s e t s  o f  models under g r a d r a t i c  lo s s
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g
f u n c t io n s .  A nother t e s t  which i s  a p p l ie d  on ly  to  the  c r o s s -

s e c t i o n a l  r e s u l t s  i s  th e  one based on th e  dominance t a b l e  d ev ised
7

by E l to n  and G ruber (1972) .

Rank

The ran k s  a s s ig n e d  to  th e  s e t s  o f  models a re  based  in  each 

case  on th e  c o rre sp o n d in g  v a lu e s  o f  the  lo s s  fu n c t io n .  For 

b o th  a n a ly s e s  - w i th in  company and c r o s s - s e c t i o n a l “com parisons 

a re  made betw een th e  ran k s  o f  v a r io u s  models in  a g iven  p e r io d  

and between averag e  rank  o f  th e  models ov e r  a l l  th e  p e r io d s .  

U n lik e  th e  l o s s  v a lu e ,  th e  ran k  i s  i n s e n s i t i v e  to  th e  s i z e  o f  

th e  e r r o r s  by d i f f e r e n t  models bu t to  t h e i r  r e l a t i v e  

m agn itude . As a r e s u l t ,  i t  i s  devo id  o f  any d i s t o r t i o n s  

caused  by ex trem e v a lu e s .  No c o n c lu s io n  can be made, however, 

on th e  e x t e n t  o f  th e  d i f f e r e n c e s  in  perform ance between m odels .

Two n o n . - p a r a m e t r ic  t e s t s  a re  used  to  de te rm ine  the  

s i g n i f i c a n c e  o f  th e  d i f f e r e n c e  between th e  average  rank  o f  

d i f f e r e n t  s e t s  o f  m odels; th e  Sign t e s t  to  compare p a i r e d  s e t s

The t e s t  was f i r s t  d e v ise d  by Pitm an (1955) and d e sc r ib e d  
in  d e t a i l  by Snedecor and Cochran (1967) pp . 196-197. I t  r e p la c e d  
th e  t r a d i t i o n a l  F t e s t  in  th e s e  s i t u a t i o n s  where the  v a r i a b l e s ,  
th e  v a r i a n c e s  o f  which a re  b e in g  i n v e s t i g a t e d ,  a re  c o r r e l a t e d .
In  a d d i t i o n  to  th e  means and v a r i a n c e s  th e  t e s t  a l s o  r e q u i r e s  
th e  d a ta  on th e  c o r r e l a t i o n  c o e f f i c i e n t s  between th e  p a i r e d  
o b s e r v a t io n s .  For t h i s  pu rpose  th e  c o r r e l a t i o n s  between th e  
p r e d i c t i o n s  under s tu d y  a re  compared. P itm an t e s t  was a l s o  
employed by Barnea ej: aJL (1972).

7
t h e i r  t e s t  used  th e  c e n t r a l  l i m i t  theorem and employes 

th e  " t "  o r  th e  "Z" s t a t i s t i c s .
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o f  p r e d i c t i o n  models and Friedman ran k s  t e s t  to  s im u l ta n e o u s ly
O

examine th e  d i f f e r e n c e  between a l l  s e t s  o f  p r e d i c t i o n  m odels .

Number o f  t im es  b e s t

T h is  s t a t i s t i c ,  a d e r i v a t i o n  from th e  ran k in g  o f  th e  model 

s e t s  r e f l e c t  on ly  one m easure - th e  dominance o f  one s e t  o f  

models over th e  o t h e r s .  The a g g re g a t io n  o f  t h i s  measure over 

p e r io d s  and o v e r  a c ro s s  s e c t i o n  o f  companies p roduces  l e s s  

ambiguous r e s u l t s  than  th o se  produced by a g g re g a t io n  o f  ra n k s .  

L ike  th e  ra n k  i t  i s  u n a f f e c t e d  by extreme v a lu e s  o f  th e  lo s s  

f u n c t io n  . Summary r e s u l t s  o f  t h i s  s t a t i s t i c  can be used  to  

compute th e  p r o b a b i l i t y  t h a t  a p a r t i c u l a r  s e t  o f  models w i l l  

o u tp e rfo rm  a l l  o th e r  s e t s  in  a g iven  p e r io d .

The Sign t e s t  and Friedman t e s t  a re  d is c u s s e d  in  Conover
(1971) pp . 121-126 and pp . 265-274 r e s p e c t i v e l y .
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CHAPTER I I I  

DATA AND SAMPLE

Company D ata ; Q u a r te r ly

The in co m p le ten e ss  and la c k  of s t a n d a r d i z a t i o n  in  q u a r t e r l y  

r e p o r t i n g  by c o rp o ra t io n s  c o n s t i t u t e  a m ajor problem  in  any a t te m p t 

to  c o l l e c t  q u a r t e r l y  f i n a n c i a l  d a ta .  The f a c t  t h a t  such d a ta  i s  o f te n  

n o n - e x i s t e n t ,  s p o r a d ic  or in c o m p le te ,  cou ld  be a t t r i b u t e d ,  in  p a r t ,  

to  th e  b e l i e f  o f  i n v e s t o r s  and c o rp o ra te  e x e c u t iv e s ,  t h a t  q u a r t e r l y  

r e p o r t s  a r e  i n h e r e n t ly  u n r e l i a b l e  and thus  o f  l im i t e d  v a lu e .  Th is  

b e l i e f  i s  sh a re d  by many a c c o u n ta n ts  who r e j e c t  th e  id e a  of q u a r t e r l y  

a u d i t ,  (See C hap ter  1 , p . 1 - 2 ) .  The i n s t i t u t i o n a l  a t t i t u d e  toward 

q u a r t e r l y  r e p o r t s  was no d i f f e r e n t  f o r  a long  tim e ; e . g . ,  i t  was n o t  

b e fo re  1910 t h a t  th e  NYSE r e q u i r e d  such  r e p o r t i n g  on a s e l e c t i v e  b a s i s ,  

and n o t  b e fo re  1946 t h a t  th e  SEC made i t  m andatory f o r  companies 

under  i t s  j u r i s d i c t i o n ;  s i m i l a r  r e p o r t i n g  became m andatory f o r  compan

i e s  l i s t e d  i n  th e  American S tock  Exchange a s  l a t e  as 1962.

Whenever p ro v id e d ,  th e  r e p o r t s  had no s ta n d a rd  fo rm at and no 

u n i fo r m i ty  i n  d e t a i l ,  o r  i n  t h e i r  a p p l i c a t i o n  o f  a cco u n tin g  p r i n 

c i p l e s .  As to  th e  fo rm a t ,  some companies in c lu d e d  w h ile  o th e r s  

exc luded  e x c i s e - t a x  whenever a p p l i c a b l e ;  fu r th e rm o re ,  i t  was o f t e n  

u n c le a r  how income t a x  expense was f i g u r e d .  As to  th e  a cco u n tin g  

co n cep ts  a p p l i e d ,  i t  ap p ea rs  t h a t  t h e r e  was no uniform  method f o r  

a l l o c a t i n g  c o s t  and revenue  among q u a r t e r s  ( f o r  a  d e s c r i p t i o n  of 

th e  a l t e r n a t i v e  co n cep ts  s e e  S h i l l in g la w  [1 9 6 2 ] ) .

The p re s e n c e  o f  a l l  o f  th e s e  problem s r e q u i r e d  a m e tic u lo u s  

s tu d y  o f  th e  t i m e - s e r i e s  o f  q u a r t e r l y  r e p o r t s  o f  each company 

c o n s id e re d .

44
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The most com prehensive so u rc e  o f  q u a r t e r l y  r e p o r t s  a c c e s s ib l e  

i s  th e  q u a r t e r l y  f i l e  o f  th e  COMPUSTAT. C o m p arab i l i ty  i s  re a so n 

ab ly  a s s u re d  f o r  q u a r t e r l y  r e p o r t s  o f  any g iv en  company. The 

COMPUSTAT f i l e  c o n ta in s  such r e p o r t s  f o r  th e  l a s t  t e n  y e a r s  ( f o r t y  

q u a r t e r s ) .  The f i l e  c u r r e n t l y  in  u se  covers  th e  p e r io d  A p r i l  1964 -  

March 1973» Data f o r  th e  f i r s t  two y e a rs  i s  m is s in g  f o r  many 

companies.

Data f o r  e a r l i e r  p e r io d s  had to  be c o l l e c t e d  m anually  from 

S tandard  and P o o r 's  C o rp o ra t io n  R ecords . To a s s u r e  t h a t  th e  two 

b o d ies  of d a ta  were  com parab le , c e r t a i n  a d ju s tm en ts  o f  th e  o r i g i n a l  

t im e - s e r i e s  were o c c a s io n a l ly  c a l l e d  f o r .  Both b o d ie s  o f  d a ta  could  

be checked when n e c e s sa ry  a g a in s t  th e  f ig u r e s  r e p o r te d  in  Moody's 

i n d u s t r i a l  Manual and f p r  some companies a g a i n s t  th e  d a ta  used in  

Coates s tu d y  [1972]^

Company D ata: Annual

Annual d a ta  f o r  th e  tw en ty  y e a t s  1953-1972 were r e t r i e v e d  from 

th e  annual f i l e  o f  the  C om pustat. Data f o r  e a r l i e r  p e r io d s  were 

o b ta in e d  from s ta n d a rd  and P o o r 's  C o rp o ra t io n  R ecords . As w i th  th e  

q u a r t e r l y  d a ta ,  c o m p a r a b i l i ty  betw een d i f f e r e n t  p e r io d s  was a ssu re d  

and when n e c e s s a ry  th e  d a t a  w ere  a d ju s t e d  to  meet t h i s  o b j e c t i v e .  

F u r therm ore , i t  was a s c e r t a i n e d  t h a t  f o r  each  y e a r ,  th e  annual 

f i g u r e s  and t h e i r  c o rre sp o n d in g  q u a r t e r l y  f i g u r e s  were c o n s i s t e n t .

T h is  was th e  on ly  s tu d y  which used  o r i g i n a l  r e p o r t s .
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Macro-Economic Data

The sou rce  f o r  th e  macro-economic d a ta  was th e  su rv ey  o f  

C u rre n t  B usiness  (Departm ent o f  Commerce).

In  u s in g  economic a g g re g a te s  t h e r e  was some d eg ree  o f  am bigu ity  

as to  th e  r e l e v a n t  f i g u r e s .  There a re  two t i m e - s e r i e s :  o f  th e  

o r i g i n a l  and o f  th e  r i s e d  f i g u r e s .  S ince  th e  p a r t i c u l a r  macro- 

economic v a r i a b l e s  s e l e c t e d  se rv e  o n ly  as p ro x ie s  f o r  th e  g e n e ra l

economic c o n d i t io n ,  t h e r e  i s  no re a so n  to  quo te  governm ent 's  e r r o r s
2

in  m easuring  th e  c o r r e c t  m ag n itu d es .  I t  shou ld  be n o ted  t h a t  the  

c h o ice  o f  u s in g  th e  r e v i s e d  s e r i e s  was s im p l i f i e d  by th e  commonly 

n e g l i g i b l e  d i f f e r e n c e s  between th e  two s e r i e s .

The Sample

The s e l e c t i o n  o f  th e  s tu d y  p e r io d  and th e  sample s i z e  were 

l a r g e l y  de te rm ined  by b a la n c in g  th e  need to  keep th e  req u ire m e n ts  

o f  d a ta  c o l l e c t i o n  and p r o c e s s in g  w i th in  m anageable l i m i t s  a g a in s t  

th e  need to  in s u re  t h a t  th e r e  be a r e a so n a b ly  r e p r e s e n t a t i v e  sample 

f o r  b o th  pu rposes  — tim e s e r i e s  s tu d y  and to  some e x te n t  c r o s s -  

s e c t io n  a n a l y s i s .  Given th e  scope o f  th e  s tu d y  th e r e  was a l s o  a 

t r a d e - o f f  between th e  l e n g th  o f  th e  p e r io d  and th e  number o f  

companies s tu d ie d .

A number o f  im p o r tan t  c o n s id e r a t io n s  e n te r e d  th e  d e c i s io n  r e 

g a rd in g  th e s e  two p a ra m e te r s ,  b u t  no t e s t e d  way o f  o p t im iz in g  t h e i r  

j o i n t  s a t i s f a c t i o n .  The main c o n s id e r a t io n s  were:

1. That th e  time p e r io d  i s  long  enough to  en ab le  th e  d e t e c t io n  

o f  t i m e - s e r i e s  p r o p e r t i e s  and hence  th e  b u i l d i n g  and t e s t i n g  o f  

m ean ing fu l f o r e c a s t in g  m odels , y e t  s h o r t  enough to  a s s u re  s t a b i l i t y  

o ' — —— — —— — — —— —— —

T h is  argument w i l l  be pu rsued  f u r t h e r  in  C hapter  IV.
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o f  th o se  p a t t e r n s .

2 . That th e r e  a re  enough companies to  e n a b le  some s i g n i f i c a n t  

g e n e r a l i z a t i o n s  to  th e  e n t i r e  p o p u la t io n  and to  a l e s s e r  e x te n t  to  

i n d iv id u a l  i n d u s t r i e s .

3 . That th e  d a ta  i s  a v a i l a b l e  in  an a c c e s s i b l e  form.

The above c r i t e r i a  led  to  th e  s e l e c t i o n  o f  a 50 company sample 

and a s tu d y  p e r io d  which ex tended  over th e  26 y e a r s  1947-1972 

(104 q u a r t e r s ) .  For com parison , Green and S e g a l l  (1967) used a 

sample o f  50 companies and a s tu d y  p e r io d  o f  5 y e a r s  (20 q u a r t e r s ) ;  

Brown and N ie d e r h o f fe r  (1968) s tu d ie d  a sample o f  519 companies 

o v e r  a p e r io d  o f  4 y e a r s  (16 q u a r t e r s ) ; and C oates  (1972) who 

conducted  a tim e s e r i e s  a n a ly s i s  ( r a t h e r  th a n  a c r o s s - s e c t i o n a l  

s tu d y )  based  h i s  r e s e a r c h  on a non-random sample o f  27 companies 

and 22 y e a rs  (88 q u a r t e r s ) .  An i n i t i a l  sample o f  208 companies 

was drawn randomly from th o se  l i s t e d  on th e  New York S tock  Exchange 

on J m u a r y ,  1947 ( s o u rc e :  Bank R ecords and Q u o ta t io n s  (1 9 4 7 )) .

In  o rd e r  f o r  a company to  be in c lu d e d  in  th e  f i n a l  sample th e  

fo l lo w in g  c o n d i t io n s  had to  be s a t i s i f i e d :

1 . The company had to  u se  th e  c a le n d a r  y e a r  f o r  i t s  

f i n a n c i a l  r e p o r t s  th ro u g h o u t  th e  p e r io d  J a n u a ry  1, 1947 

to  December 31, 1972.

2 . The company must be on th e  S tan d a rd  and P o o r 's  I n d u s t r i a l  

F i l e  o f  th e  COMPUSTAT ( f i l e  d a te d  A p r i l  1973).

3. The company m ust have d a ta  f o r  a t  l e a s t  tw enty  y e a rs  ou t 

o f  th e  tw e n ty - s ix  su rveyed  f o r  a t  l e a s t  one o f  the  two 

v a i r a b l e s  -  N et Income and S a le s .
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The f i r s t  re q u ire m e n t  was e s t a b l i s h e d  to  a s s u re  c o n s i s te n c y  

o f  th e  t im e - s e r i e s  d a ta  f o r  each  company and to  p r e s e r v e  compar

a b i l i t y  a c ro s s  com panies. T h is  c o n d i t io n  a l s o  f a c i l i t a t e s  the  

i n c o r p o r a t io n  o f  macroeconomic d a ta  which a re  u s u a l l y  p u b l ish e d  

and a g g reg a ted  on a c a le n d a r  y e a r  b a s i s .

The second c o n d i t io n  was s e t  to  avo id  th e  unmanageable ta s k  

o f  manual d a ta  c o l l e c t i o n  fo r  th e  p e r io d  A p r i l  1964 -  December 

1972. The confinem ent to  i n d u s t r i a l  companies ( th e  e x c lu s io n  

o f  banks and u t i l i t i e s )  was d e s ig n ed  to  in c r e a s e  th e  homogeneity 

of th e  sam ple, thus  making a c r o s s - s e c t i o n  a n a ly s i s  more mean

i n g f u l .

The t h i r d  l i m i t a t i o n  n e c e s s i t a t e d  by th e  f a c t  t h a t  the  

e s t i m a t i n g  p ro c e d u res  a r e  s e n s i t i v e  to  b o th  number and c o n t i n u i t y  

o f  th e  o b s e r v a t io n s .

The above s c r e e n in g  p ro c e ss  b ro u g h t down th  number o f  companies 

to  fo u r ty - tw o .  To a l lo w  i n t r a - i n d u s t r y  c r o s s - s e c t i o n a l  a n a ly s i s  

and i n t e r - i n d u s t r y  com parisons , a minimum number o f  com panies, a t  

l e a s t  in  s e v e r a l  i n d u s t r i e s ,  was c o n s id e re d  n e c e s s a r y .  To ach iev e  

t h i s  aim e ig h t  companies were added to  th e  r e p r e s e n t a t i o n  o f  some 

i n d u s t r i e s .  These companies were randomly sampled from t h e i r  

r e s p e c t i v e  i n d u s t r i e s .  The f i n a l  sample c o n ta in s  f i f t y  companies 

o f  the  fo l lo w in g  i n d u s t r i e s  ( f o r  a l i s t  o f  th e  companies see  

Appendix B ):
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I n d u s t r y  Code 
( F i r s t  two d i g i t s )  

  SIC_______ I n d u s t r y
Number o f  
Companies

10 M eta ls  and Mining 5
20 Food 5
21 Tobacco 2

23 T e x t i l e - a p p a r e l 1

27 P u b l i s h in g 1

28 Chem icals and Chemical P rod . 6

29 O il 7
32 C o n ta in e r s  & Bldg. M atl . 2

33 S te e l  copper and Aluminum 6

34 M etal f a b r i c a t i n g 1

35 M achinery 6

36 E l e c t r i c a l  Eouipment 1

37 A utom obiles , A erospace ,
A i r c r a f t 3

38 O p t ic a l  & P h o to g rap h ic 1

45 A ir T ra n s p o r t 2

56 R e ta i l - A p p a r e l  Chains 1

T o ta l 50

E v id e n t ly ,  by imposing th e  a fo rem en tio n ed  sample s e l e c t i o n  

p ro c e d u re ,  some non-random f a c t o r s  were in t ro d u c e d  i n to  th e  

sam ple. I t  shou ld  be r e c a l l e d  t h a t  S & P f i l e  and in  p a r t i c u l a r  

th e  N .Y .S .E . (from w hich th e  sample was drawn) in c lu d e  r e l a t i v e l y  

l a r g e  f i r m s .  A lso , S & P f i l e  c o n ta in s  o n ly  f irm s  which su rv iv e d  

th ro u g h  the  e n t i r e  s tu d y  p e r io d  o f  tw e n ty - s ix  y e a r s .  In  a d d i t i o n ,  

th e  sample ex c lu d es  companies w i th o u t  e a r l y  d a ta  which in  many 

c a se s  means young com panies. As a r e s u l t ,  th e  sample r a t h e r  than  

b e in g  p u r e ly  random i s  composed o f  r e l a t i v e l y  o ld  and l a r g e  s u r 

v i v o r s .  The e f f e c t  o f  t h i s  i s  to  o v e re s t im a te  th e  upward t r e n d  

in  e a rn in g s  and s a l e s  and to  o v e r s t a t e  th e  s t a b i l i t y  o f  e a rn in g  

g e n e r a t in g  f u n c t io n s .  The s i g n i f i c a n c e  o f  th e s e  b ia s e s  c anno t 

be a s s e s s e d  th ro u g h  th e  s e l e c t e d  sam ple.

These problem s a re  common to  s tu d ie s  t h a t  u se  samples from 

so u rc e s  such as th e  S & P f i l e s  and th e  N .Y .S .E . l i s t i n g .  B a l l
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and W atts (1972) en co u n te red  th e  same b ia s  i n  t h e i r  sample and 

i n v e s t i g a t e d  i t s  e f f e c t  on th e  e s t im a te d  t r e n d  by u s in g  d i f f e r e n t  

samples o f  f i rm s  ov e r  d i f f e r e n t  tim e p e r i o d s .  T h e ir  f in d in g  

was t h a t  th e  e f f e c t  was ' 'm in im al1’ ( i b i d ,  p .  6 67 ) . Brown and 

B a l l  (1 9 6 7 ) ,  to  c i t e  a n o th e r  example, i n v e s t i g a t e d  th e  degree  

to  which t h e i r  sample was r e p r e s e n t a t i v e  w i th  r e s p e c t  to  t h i s  

s t u d y 's  s u b j e c t  ( th e  r e l a t i o n s h i p  between th e  e a rn in g s  o f  in d iv 

i d u a l  companies and in d u s t r y  and m arke t i n d i c e s ) .  They found 

t h a t  t h e i r  s e l e c t i o n  c r i t e r i a  s t i l l  produced a r e p r e s e n t a t i v e  

sample ( i b i d ,  p .  5 7 ) .

The re q u ire m e n t  f o r  a c a le n d a r  f i s c a l  y e a r  ex c lu d e s  from th e  

sample many companies which a re  n o t  p r o p o r t i o n a l l y  d i s t r i b u t e d  

among th e  i n d u s t r i e s .  This  p o in t  i s  d em o n s tra ted  by th e  fo l lo w in g  

t a b l e  (based  on S * P I n d u s t r i a l  F i l e ) .

C o n s id e r in g  the  above l i m i t a t i o n s  o f  th e  sam ple, we can r e l y  to  

some e x t e n t  on the  v a l i d i t y  t e s t s  employed by o t h e r s .  N e v e r th e le s s ,  

extrem e c a u t io n  shou ld  be e x e r c is e d  b e fo re  any in f e r e n c e  i s  made 

from th e  sample to  the  e n t i r e  u n iv e r s e  o f  companies o r  even segments 

o f  i t .  S t r i c t l y  speak ing  th e  c o n c lu s io n s  drawn i n  t h i s  r e s e a r c h  a re  

a p p l i c a b le  o n ly  to  th e  s e t  o f  a l l  N .Y .S.E . companies which d u r in g  th e  

s tu d y  p e r io d  s a t i s f i e d  th e  above l i s t e d  s e l e c t i o n  c r i t e r i a .

^ I t  seems t h a t  th e se  p e rc e n ta g e s  a r e  a f a i r  r e p r e s e n t a t i v e  o f  the  
co m p o si t io n  in  th e  N .Y .S.E .

I n d u s t r y

3
% o f  Companies 

Using C a len d a r  Year ( i n  1972)
10
20
23
33
45
55
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CHAPTER .IV

THE STATISTICAL PROPERTIES OF QUARTERLY TIME-SERIES

I n t r o d u c t io n

While th e  t im e - s e r i e s  b eh av io r  o f  annual income has g e n e ra te d  a
1

c o n s id e r a b le  i n t e r e s t  and has been the  s u b je c t  o f  s e v e r a l  s t u d i e s ,  

o n ly  l i t t l e  a t t e n t i o n  has been spared  to  th e  s t a t i s t i c a l  p r o p e r t i e s  o f  

q u a r t e r l y  numbers. Th is  is ,  p e rh a p s ,  a r e s u l t  o f  the  g e n e r a l  a t t i t u d e  

towards q u a r t e r l y  r e p o r t s ,  viewed by many as u n r e l i a b l e  and s u b je c t  to  

management m a n ip u la t io n  and th e r e f o r e  o f  l im i te d  use  to  i n v e s t o r s .

They were co n ce iv ed ,  a t  b e s t ,  as a t e n t a t i v e  o b s e r v a t io n  o f  a more b a s ic  

phenomenon -  th e  annual e a rn in g s  ( f o r  o b j e c t iv e  re a so n s  f o r  t h i s  a t t i t u d e  

see  pp. 1 - 2 ) .  C o n tra ry  to  th e se  b e l i e f s  th e re  i s  c o n s id e r a b le  ev idence  

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

and t h a t ,  in  f a c t ,  th e  m arke t r e a c t s  to  q u a r t e r l y  announcement in  a way 

n o t  d i f f e r e n t  from i t s  r e a c t i o n  to  annual announcement ( f o r  a rev iew  o f  

th e  ev id en ce  see  C hapter I ) . I t  seems t h a t  the  a v a i l a b l e  ev idence  

j u s t i f i e s  a c l o s e r  look a t  th e  s t a t i s t i c a l  p r o p e r t i e s  o f  q u a r t e r l y  

numbers.

In  th e  c o n te x t  o f  th i s  s tu d y ,  an im p o rtan t  o b j e c t i v e  o f  g a in in g  

knowledge on th e  time s e r i e s  p a t t e r n s  o f  q u a r t e r l y  r e s u l t s  i s  to  s im p l i f y  

the  s e l e c t i o n  o f  p r e d i c t i o n  models by narrow ing  down th e  i n i t i a l  s e t  o f  

models to  th e  most p rom is ing  o nes . In fo rm a tio n  ga ined  abou t th e  a s s o c i a t i o n  

between d i f f e r e n t  a cco u n tin g  v a r i a b l e s  w i l l  f a c i l i t a t e  th e  

s e l e c t i o n  o f  in p u t  v a r i a b l e s  ( p r e d ic to r s )  fo r  th o se  m odels . The measured

See f o r  example, Brown and B a l l  (1967) , Beaver (1970) Dopuch and W atts
(1972) and B a l l  & W atts  (1972).

51-
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a s s o c i a t i o n  m igh t a l s o  shed some l i g h t  on the  q u e s t io n  o f  th e  d e s i r a b i l i t y  

o f  a l t e r n a t i v e  q u a r t e r l y  r e p o r t i n g  c o n c e p ts .

Another o b j e c t i v e  in  s tu d y in g  the  s t a t i s t i c a l  p r o p e r t i e s  o f  

q u a r t e r l y  d a ta  i s  to  g a in  g r e a t e r  i n s i g h t  in to  th e  dependence between 

r e s u l t s  in  d i f f e r e n t  q u a r t e r s  and in to  th e  commonality in  q u a r t e r l y  

e a rn in g s  o f  the  f i rm ,  i t s  in d u s t r y  and th e  m ark e t .  The l a t t e r  

o b j e c t iv e  i s  n o t  d i r e c t l y  r e l a t e d  to  th e  m o d e l - s e le c t io n  phase o f  th e  

r e s e a r c h  b u t  i s  n e v e r th e l e s s  o f  p o t e n t i a l  v a lu e  fo r  th e  fo l lo w in g  

r e a s o n s :  F i r s t ,  th e  r e l a t i o n s h i p  between the  fo u r  q u a r t e r s  and in  

p a r t i c u l a r  between th e  f o u r th  q u a r t e r  and the  f i r s t  t h r e e  q u a r t e r s  

m igh t i n d i c a t e  th e  use o f  th e  f o u r th  q u a r t e r  as a " b u f f e r "  used  by 

management to  m a n ip u la te  th e  annual r e s u l t .  Second, th e  d eg ree  to  which 

m arke t and in d u s t r y  e f f e c t s  a re  r e f l e c t e d  in  q u a r t e r l y  r e s u l t s  m ight 

s e rv e  as a p a r t i a l  m easure o f  th e  r e a l  economic d a ta  conveyed by 

q u a r t e r l y  r e p o r t s .

With th e  a fo rem en tio n ed  o b je c t i v e s  in  mind, th e  fo l lo w in g  s t a t i s t i c a l  

p r o p e r t i e s  o f  q u a r t e r l y  s e r i e s  a re  ana ly zed :

1 . A s s o c ia t io n  between q u a r t e r l y  v a r i a b l e s

2. S e a s o n a l i ty

3. V o l a t i l i t y  o f  s a l e s  and e a rn in g s  and i t s  im p l ic a t io n  
f o r  q u a r t e r l y  r e p o r t i n g  co n cep ts

4 .  R e la t io n s  between the  r e s u l t s  in  d i f f e r e n t  q u a r t e r s  
and t h e i r  im p l i c a t io n  f o r  income m a n ip u la t io n

5 .  A s s o c ia t io n  between q u a r t e r l y  r e s u l t s  o f  the  f i r m ,  
i t s  in d u s t r y  and the  m a rk e t .
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A s s o c ia t io n  Between Q u a r te r ly  V a r i a b l e s : '
A P r e l im in a r y  I n v e s t i g a t i o n

The r e l a t i o n s h i p s  between th e  fo l lo w in g  q u a r t e r l y  v a r i a b l e s  a re  ex p lo red

in  t h i s  s e c t i o n :  S a l e s ,  Net Income ( N I ) , a d ju s te d  EPS (EPSAD) and Net Income
2 . 

d iv id e d  by A sse ts  (NIDIV). An a t te m p t  i s  made to  r e l a t e  th e  f in d in g s  to  the
3

fo l lo w in g  a - p r i o r i  a s se ssem en ts  o f  th e  a s s o c i a t i o n  between the v a r i a b l e s .

Sa les^N I R e l a t io n s h ip :  The a s s o c i a t i o n  between th e se  two 

v a r i a b l e s  depends on s e v e r a l  f a c t o r s :  ( 1) th e  l e v e l  and r a t e  o f  change 

o f  th e  f ix e d  c o s t :  The h ig h e r  th e  l e v e l  and th e  r a t e  o f  change o f

th e  power , th e  c o r r e l a t i o n  between the  two ( 2) th e  a s s o c i a t i o n  

between p r i c e s  o f  in p u ts  and o u tp u ts  (3) th e  e x te n t  o f  a cco u n tin g  

m a n ip u la t io n s .  I t  i s  g e n e r a l ly  presumed t h a t  s a l e s  a re  l e s s  s u s c e p t i b l e  

to  a cc o u n t in g  m a n ip u la t io n s  o r  o th e rw is e  to  a r b i t a r y  a l l o c a t i o n s  than  

c o s t s .  These m a n ip u la t io n s  tend  to  obscu re  th e  r e a l  r e l a t i o n s h i p  between 

S a le s  and NI.

EPSAD-NI R e l a t i o n s h ip :  The s i z e  o f  independen t .movements o f  

th e s e  two v a r i a b l e s  depends on two f a c t o r s :  (1) The e x i s t e n c e  and 

m a t e r i a l i t y  o f  p r e f e r r e d  d iv id e n d s  (See APB 15, AICPA (1969))  (2) The 

e x i s t e n c e  and m a t e r i a l i t y  o f  new i s s u e s .

EPSAD-NIDIV R e la t io n s h ip :  Both v a r i a b l e s  a re  d e f l a t e d  - the  

f i r s t  by th e  number o f  s h a r e s  i s su e d  to  th e  p u b l i c  and th e  second by th e  

book v a lu e  o f  th e  a s s e t s .  We would e x p ec t  a h ig h  c o r r e l a t i o n  between th e  

two i f  th e  t r e n d  in  th e  number o f  s h a re s  co rre sponds  to  the  t re n d  in  

th e  book v a lu e  o f  a s s e t s  and i f  p r e f e r r e d  d iv id e n d s  a re  n o t  m a t e r i a l .

^ Q u a r te r ly  v a lu e s  f o r  T o ta l  A sse ts  were u n a v a i l a b le ;  the  v a lu e s  were 
e x t r a p o la t e d  from th e  annual T o ta l  A sse ts  by u s in g  a w eigh ted  average  
o f  th e  b eg in n in g  and end ing  v a lu e  o f  A s s e ts .

(Q u a r te r ly  A s s e t s ) ^ ^  * ( (4 -n )  Annual A s s e t s )m + n(Annual A s s e t s ) ^ ) / 4

where m = th e  y e a r  and n ** th e  q u a r t e r  (no l , 2 , 3 , 4 ) .
^Some f in d in g s  a re  f u r t h e r  an a ly zed  i n  th e  n e x t  two s e c t i o n s .



www.manaraa.com

R e s u l t s  and A n a ly s is

T ab le s  1 and 2 summarize th e  r e s u l t s  d e t a i l e d  in  Appendix C.

The p o s i t i v e  c o r r e l a t i o n  between S a le s  and NI i s  s t ro n g  w i th  a median 

c o e f f i c i e n t  o f  .733 . There  i s  to  be su re  some v a r i a b i l i t y  between 

i n d u s t r i e s ,  w i th  i n d u s t r i e s  28 (C hem icals ,  Drugs) and 35 (Machinery) 

h av ing  r e l a t i v e l y  h igh  c o r r e l a t i o n  c o e f f i c i e n t  and i n d u s t r i e s  10 (mines) 

and 33 ( S t e e l ,  Copper) w ith  r e l a t i v e l y  low c o e f f i c i e n t s .  The observed  

d i f f e r e n c e  may be in  p a r t  due to  th e  h ig h e r  f r a c t i o n  o f  f ix e d  c o s t s  in  

i n d u s t r i e s  30 and 33. The sm all  number o f  companies in  each in d u s t r y  

(5 -7 )  p re v e n ts  us from drawing any d e f i n i t e  c o n c lu s io n .  (An e x te n s io n  

o f  t h i s  i n v e s t i g a t i o n  to  th e  e n t i r e  f i l e  o f  th e  COMPUSTAT i s  q u i t e  

s t r a i g h t f o r w a r d ) .  F i n a l l y ,  v a r i a b l e s  NT and EPSAD a r e ,  as e x p ec ted ,  

h ig h ly  c o r r e l a t e d .  T h is  r e f l e c t s ,  in  e s s e n c e ,  th e  growth p a t t e r n  

dom ina ting  b o th  s e r i e s .  For some p u rp o se s ,  t h e r e f o r e ,  NI and EPSAD 

a re  in te r c h a n g e a b le .  The w eakest  a s s o c i a t i o n  found i s  between EPSAD 

and NIDIV; f o r  some companies th e  c o r r e l a t i o n  i s  even n e g a t i v e .  Th is  

m igh t r e f l e c t  on a sh a rp  in c r e a s e  in  book v a lu e  o f  t o t a l  a s s e t s ,  w i th o u t  

a c o rre sp o n d in g  i n c r e a s e  in  th e  number o f  s h a r e s .
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TABLE 1
DISTRIBUTION OF THE CORRELATION COEFFICIENT BETWEEN 

SALES, N I, EPSAD AND NIDIV

V a r ia b le s  1 s t  Q u a r t i l e  Median 3rd Q u a r t i l e

S a le s -N I  .560 .733 .913

NI-EPSAD .945 .984 .993

EPSAD-NIDIV .239 .545 .701

TABLE 2

MEDIUM OF THE CORRELATION COEFFICIENT BETWEEN 
SALES, N I, EPSAD AND NIDIVD BY INDUSTRY

S a le s -N I  NI-EPSAD EPSAD-NIDIV

A ll  Companies .733 .984 .545
In d u s t ry

10 .658 .989 .667

20 N.A. . 979 . 365

28 .932 .980 .613

29 .885 .981 .100

33 .634 .990 .841

35 .922 .980 .236
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S e a s o n a l i ty  T e s ts  and D e s e a s o n a l iz a t lo n  o f  
The S e r ie s

S t a t i s t i c a l  P rocedures

The c o n v e n t io n a l  model f o r  a n a ly z in g  t im e - s e r i e s  c o n s id e r s  the  

e f f e c t s  o f  fo u r  s e t s  o f  f a c t o r s  on th e  independen t v a r i a b l e ,  t r e n d ,  

s e a s o n a l i t y ,  c y c l i c a l  f l u c t u a t i o n  and r e s i d u a l  movement. The model 

assumes t h a t  th e  e f f e c t s  o f  th e s e  f a c t o r s  a re  a d d i t i v e ,

Yt  = Tt  + St  + Ct  + Rt  

and th e  problem i s  to  decompose the  o b s e r v a t io n  Yfc in to  th e s e  components.

Four a l t e r n a t i v e  p ro c e d u res  a r e  employed h e re  to  d e t e c t  and t e s t  

f o r  s e a s o n a l i t y .  The f i r s t  p ro ced u re  (used  by th e  U .S. Department o f  

Commerce and r e f e r r e d  to  h e r e a f t e r  as th e  X - l l  Program) i s  based  on a 

r a t io - to -m o v in g -a v e ra g e  method. A s e r i e s  o f  i t e r a t i o n s  i s  used  such 

t h a t  in  each i t e r a t i o n  moving av erag es  o f  the  o r i g i n a l  s e r i e s  a re  

computed, th e  r a t i o s  to  moving average  a re  found and extrem e v a lu e s  

a r e  s c a le d  down by a s e t  o f  w e ig h ts .  Th is  i s  fo llow ed  by a com puta tion  

o f  i n i t i a l  s e a s o n a l  f a c t o r s  which a re  us d to  g e n e ra te  a s e a s o n a l ly  

a d ju s t e d  s e r i e s .  The a d ju s te d  s e r i e s  i s  then  s u b je c te d  to  a v a r i a b l e  

t r e n d - c y c l e  r o u t i n e ,  a l lo w in g  the  c a l c u l a t i o n  o f  new w e ig h ts  f o r  

ex trem e v a lu e s  to  be used to  modify the  o r i g i n a l  s e r i e s ,  e t c .  (For a 

d e s c r i p t i o n  o f  th e se  r o u t i n e s  and th e  c o rre sp o n d in g  s t a t i s t i c a l  t e s t s  

f o r  s e a s o n a l i t y  see  Appendix D.)

The X - l l  Program i s  employed a l s o  to  d e s e a s o n a l iz e  th e  q u a r t e r l y  

s e r i e s  f o r  th e  purpose  o f  i n v e s t i g a t i n g  some o f  t h e i r  s t a t i s t i c a l  a t t r i b u t e s .  

The u se  o f  th e  d e s e a s o n a l iz e d  s e r i e s  fo r  t h i s  pu rpose  i s  l im i t e d  in  the  

sen se  t h a t  i t s  p r o p e r t i e s  a re  n o t  c h a r a c t e r i z e d  from a s t a t i s t i c a l  p o in t



www.manaraa.com

o f  v iew . In  th e  absence  o f  in fo rm a t io n  about th e  sam pling d i s t r i b u t i o n  

o f  th e  e s t im a te s  o f  th e  s e a s o n a l  component, i t  i s  im p o ss ib le  to  d e c id e  

w hether a method g iv e s  r i s e  to  s y s te m a t ic  b ia s e s  in  th e  s e a s o n a l ly  

a d ju s t e d  s e r i e s  o r  w he ther a g iv en  method i s  e f f i c i e n t ,  ( s e e  Jo rgenson  

(1964) ,,  The r e s u l t s  based on th e  a n a ly s i s  o f  th e  d e se a so n a l iz e d  s e r i e s  

produced by X - l l  shou ld  th e r e f o r e  be approached w i th  c a r e .  E f f o r t s  

a r e  made in  each  c a se  to  base  th e  c o n c lu s io n s  on o th e r  s u p p o r t in g  ev id en ce

w e l l  as th e  f in d in g s  from th e  d e s e a s o n a l iz e d  d a t a ,  and to  r e l y  upon the

broad  te n o r  o f  th e  r e s u l t s  r a t h e r  than  on some s p e c i f i c  t e s t s .

Two o th e r  p ro c e d u re s  which a re  used  to  t e s t  f o r  s e a s o n a l i t y  (b u t  

n o t  to  d e s e a s o n a l iz e  th e  d a ta )  a re  based  on a l i n e a r  r e g r e s s io n  te ch n iq u e  

and in v o lv e  the  u se  o f  dummy v a r i a b l e s  to  r e p r e s e n t  the  s e a s o n s .  The 

f i r s t  r e g r e s s i o n  model i s  o f  th e  form

Y *•= Pa + Db + e

where P i s  a se t ' o f  powers o f  tim e and D i s  th e  m a t r ix  4 m x -4 (m “  number

o f  y e a r s )^

0 0 o \

0 1 0 0

0 0 1 0

0 0 0 1

1 0 0 0

0 1 0 0

f

0 0 * 0 1 J
A s e t  o f  pow ers, P ,  s p e c i f i e s  th e  t r e n d  fu n c t io n .  A po lynom ia l 

o f  h ig h  enough d eg ree  can  d e s c r ib e  most t r e n d s .  This  in c r e a s e  in  

a ccu racy  should  be weighed a g a in s t  th e  lo s s  in  d eg rees  o f  freedom. The 

s e t  o f  powers used  in  t h i s  s tu d y  i s  1 /2 ,  1, 2, 3; fo r  most companies

^Jo rg en so n  (1964) has argued th a t  i f  the  P and D m a tr ic e s  a r e  p ro p e r ly  
s p e c i f i e d  then  a and b w i l l  be th e  b e s t  l i n e a r  un b iased  e s t im a te s  o f  
th e  s y s te m a t ic  and s e a s o n a l  components s in c e  Y = Pa + Db + e i s  a 
c l e a r  example o f  o rd in a ry  l i s t  s q u a re s .
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O
a h ig h e r  d eg ree  po lynom ia l d id  n o t  im p ro v e .th e  R c o n s id e ra b ly .

The second r e g r e s s i o n  model u ses  th e  s im ple  fo u r - te rm  moving average  

fo r  d e s c r ib in g  the  t r e n d .  (The lo s s  in  d eg rees  o f  freedom i s  r e f l e c t e d  he re  

i n  th e  lo s s  o f  two o b s e r v a t io n s  a t  bo th  ends o f  the  t i m e - s e r i e s ) ,

y* = Db* + e*

where Y* i s  d e f in e d  as  th e  d i f f e r e n c e  between the  o r i g i n a l  o b s e r v a t io n  

and i t s  c o r re sp o n d in g  moving av e rag e .  I t  should  be no ted  t h a t  the  

moving average  i s  n o t  a v e ry  f l e x i b l e  method fo r  e l im in a t in g  th e  tre n d  

as some b e l i e v e .  N e v e r th e le s s  i t  i s  q u i t e  adequa te  f o r  removing l i n e a r  

and q u a d r a t i c  t r e n d s  ( f o r  a f u r t h e r  d i s c u s s io n  see  Durbin (1963)).. The 

e x i s t e n c e  o f  s e a s o n a l i t y  and i t s  d i r e c t i o n  a r e  examined by t e s t i n g  th e  

s ta n d a rd  h y p o th e s is

Ho : b(D) = 0 .

A word o f  c a u t io n  c o n ce rn in g  th e  t re n d  s p e c i f i c a t i o n  i s  in

o r d e r .  Both s e a s o n a l i t y  and th e  r e s i d u a l  f a c t o r s  a re  de te rm ined  to

some e x te n t  by the  s p e c i f i c  a r i t h m e t i c  p ro c e ss  employed in  d e r iv in g

th e  t r e n d .  Tt i s  o f  i n t e r e s t ,  t h e r e f o r e ,  to  s tudy  the  e f f e c t  o f  t re n d
5

e l im in a t io n  by m oving-averages  on th e s e  components.

Suppose we have a s e r i e s  Yt  which can be decomposed to  

(X) Yfc = Tfc + St  + Rfc

I f  we d e te rm in e  th e  t r e n d  by a moving a v e rag e ,  denoted  by an o p e r a t io n  

T th en  c l e a r l y

( I I )  * Y t  = r T t  + H S t  +  *Rt  

L e t  us assume t h a t  th e  methods o f  d e te rm in in g  the  t r e n d  i s  p e r f e c t  in

^The fo l lo w in g  d i s c u s s io n  i s  based  on M. K endall  and A. S t u a r t  (1966) , 
c h a p te r s  45 , 46.
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t h e  sen se  t h a t  *fTt  = Tfc , th en  by s u b t r a c t i n g  ( I I )  from ( I )  to  e l im in a te  

t r e n d  we f in d

Yt  " r Y t  = St  ‘  TSt  + Rt  “ * Rt

The p re sen ce  o f  OfSt  and'PRj. may d i s t o r t  th e  gen u in e ly  o s c i l l a t o r y .

p a r t s  o f  the  r e s i d u a l  s e r i e s  and induce sp u r io u s  o s c i l l a t o r y  movements.

I t  can be shown, however, t h a t  i f  th e  s im ple  moving average  (w ith  equa l

w e ig h ts )  i s  equa l in  e x te n t  to  th e  p e r io d  o f  th e  s e a so n a l  component, the

t re n d  v a lu e  o f  t h a t  component i s  z e ro ,  so t h a t  th e  ( s e a s o n a l )  r e s i d u a l  
6

i s  unim paired*

The e f f e c t  o f  th e  s im p le  moving average  o f  th e  r e s i d u a l  e lem en t,

Rt  , however, does always ex i§  t .  C onsecu tive  v a lu e s  o f  Rt  a re  (o r  supposed 

to  be) independen t b u t  c o n s e c u t iv e  v a lu e s  ofO*Rt  a re  n o t ;  f o r  ^R^. and 

4*Rt+k have 1-k  V alues o f  R in  common (1 i s  th e  e x t e n t  o f  th e  moving average) 

and a re  c o r r e l a t e d  i f  k C l .  i n g e n e r a l ,  the  induced r e s i d u a l

s e r i e s  would be sm oother than  th e  o r i g i n a l  s e r i e s .  U n fo r tu n a te ly  every  

smoothing p ro c e ss  used  in  e l im in a t in g  the  t re n d  would r e s u l t  in  d i s t o r t i n g  

th e  r e s i d u a l s .  T here  i s  no e scap e  from t h i s  s i t u a t i o n .  I t  seems f a i r  

to  s a y ,  n e v e r t h e l e s s ,  t h a t  fo r  a wide c l a s s  o f  economic and s o c i a l  

s t a t i s t i c s  such co m p u ta t io n a l  p ro c e d u re s  as th e  one proposed  above work 

q u i t e  w e l l  in  p r a c t i c e .

I n  a d d i t io n  to  the  above p ro c e d u re s  th e  e x i s t e n c e  o f  s e a s o n a l i t y  i s  a l s o  

d e te c te d  by computing th e  s im p le  r a t i o  o f  th e  q u a r t e r l y  number t o  i t s  annual 

c o u n te r p a r t  fo r  each o f  the  fo u r  q u a r t e r s .  S e a s o n a l i ty  would r e s u l t  in  a

r a t i o  s y s t e m a t i c a l l y  d i f f e r e n t  from th e  r a t i o  expec ted  under no s e a s o n a l i t y  

(0 .2 5 0 ) .

6Ib*d., p. 377.
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T e s t s ,  R e s u l t s  and A n a ly s is

Most o f  th e  t e s t s  fo r  s e a s o n a l i t y  a re  perform ed on t h r e e  v a r i a b l e s  - 

S a le s ,  EPSAD and NIDIV. In  th e  sample o f  f i f t y  com panies, t h e r e  i s  

v i r t u a l l y  com plete  agreem ent between th e  r e s u l t s  o f  the  v a r io u s  

p ro c e d u re s :  Only in  a few c a se s  i s  a s e a s o n a l  b e h av io r  found by one 

p ro ced u re  n o t  d e te c te d  by th e  o th e rs .  Appendix D t a b u l a t e s  the  

r e s u l t s  o f  th e  s t a t i s t i c a l  t e s t s  fo r  s e a s o n a l i t y  based on X-IT, the  

p o ly n o m ia l- t re n d  r e g r e s s io n  and the  m o v in g -av e rag e - tren d  r e g r e s s io n .

I f  a g iven  s e r i e s  i s  c l a s s i f i e d  as s e a so n a l  when a t  l e a s t  two o f 

the  th r e e  t e s t s  so  i n d i c a t e ,  th en  o u t  o f  fo r ty - tw o  companies f o r  which 

s a l e s  a r e  a v a i l a b l e ,  t h i r t y - s i x  show s i g n i f i c a n t  s e a s o n a l i t y .  For 

EPSAD and NIDTV th e  r e s u l t s  i s  f o r t y - f o u r  " s e a s o n a l"  s e r i e s  o u t  o f  

f o r t y - n i n e .  In  sura, most companies show s e a s o n a l i t y  in  bo th  q u a r t e r l y  

s a l e s  and e a r n in g s .  These r e s u l t s  a re  q u i t e  im p ress iv e  c o n s id e r in g  

th e  long p e r io d  upon which th e y  a re  based  tw e n ty - s ix  years), d u r in g  which 

v a ry in g ,  even o f f s e t t i n g ,  s e a s o n a l  p a t t e r n s  cou ld  d eve lop .

The f in d in g  e x p la in s  th e  r e s u l t s  r e p o r te d  by Coates (1973) t h a t  

the  s e a s o n a l  p r e d i c t i o n  models perform ed b e s t  fo r  f i f t e e n  o u t  o f  tw enty  seven

com panies .^  I t  shou ld  be n o te d  t h a t  s t a b l e  s e a s o n a l i t y  means on ly  t h a t  
v a r i a b i l i t y  o v e r  tim e o f  any g iv en  q u a r t e r  i s  
s i g n i f i c a n t l y  s m a l l e r  than  th e  v a r i a b i l i t y  between

q u a r t e r s .  I t  does n o t  fo l lo w  t h a t  the  s e a s o n a l i t y  p a t t e r n  i s  c o n s ta n t ,  

n o r  does i t  Imply t h a t  a c l e a r  s e a s o n a l  b eh av io r  e x i s t s  in  

a l l  fo u r  q u a r t e r s .

^C oates seems to  m i s i n t e r p r e t  h i s  r e s u l t s  by s t a t i n g  t h a t  f i f t e e n  o f  
th e  twenty seven f irm s  have s e a s o n a l  e a rn in g s  (see  Coates (1973) , p .  141).
The t r u e  meaning o f  h i s  ex am in a tio n  was a t e s t  o f  th e  perform ance 

o f  n a iv e  s e a s o n a l  m odels , r a t h e r  than  a t e s t  f o r  s e a s o n a l i t y  in  the  
d a t a .  His r e s u l t s  should  th u s  be i n t e r p r e t e d  as an in d i c a t i o n  t h a t  
a t  l e a s t  f i f t e e n  companies have s e a s o n a l  e a r n in g s .
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Another f in d in g  i s  th e  s i m i l a r i t y  a c ro s s  companies in  th e  

d i r e c t i o n  o f  th e  s e a s o n a l  p a t t e r n  in  S a le s  and EPSAD ("Appendix F 

p r e s e n t s  the  rank  o f  each  q u a r t e r - b a s e d  on i t s  s e a s o n a l  f a c t o r -  

as produced by th e  X - I I .  S im i la r  r e s u l t s  were d e r iv e d  th rough  

r e g r e s s io n  m e th o d s) .  T h is  f in d in g  i s  n o t  s u r p r i s i n g  - -  i t  cou ld  

a l r e a d y  be i n f e r r e d  from th e  s t r o n g  p o s i t i v e  c o r r e l a t i o n  between 

S a le s  and NI e v id e n t  in  m ost companies (See T ab le  1 ) .

The dominant s e a s o n a l  p a t t e r n  can be c h a r a c t e r i z e d  by a r e l a t i v e l y  

low l e v e l s  o f  s a l e s  and income in  th e  f i r s t  q u a r t e r  and t h e i r  r e l a t i v e l y  

h ig h  l e v e l s  in  th e  l a s t  q u a r t e r .  T ab le  3 g iv e s  the  q u a r t e r - t o - y e a r  

r a t i o s  o f  S a le s  and N I, by in d u s t r y .  In  f i v e  o f  th e  s ix  i n d u s t r i e s

TABLE 3 
QUARTER-to-YEAR RATIO

S a le s_____________________ Net Income

Q u a r te r 1 2 3 4 1 2 3 4

A ll  Sample .238 .250 .250 .260 .228 .250 .246 .276
I n d u s t r i e s

10 .243 .249 .237 .254 .238 .246 .231 .282
20 N. A. .238 .253 .263 .250
28 .243 .246 .254 .258 .236 .238 .254 .272
29 .232 .252 .259 .258 .217 .256 .266 .264
33 .253 .263 .235 .248 .246 .266 . 210 .282
35 .230 .250 .243 .280 . 222 .244 .225 .315

O ther .234 .248 .258 .260 .219 .256 .259 .258

NOTE: P e r io d s  w ith  n e g a t iv e  NI ( q u a r t e r l y  o r  annual)  were excluded  
from th e  c o m p u ta t io n s .

s a l e s  o f  th e  f i r s t  q u a r t e r  a r e  lower than  th e  .250 mark w h ile  the  

s a l e s  o f  th e  l a s t  q u a r t e r  a re  above t h i s  a v e rag e .  T h is  phenomenon 

m a n if e s t s  i t s e l f  even more s t r o n g ly  f o r  Net Income. For the  e n t i r e  

sam ple, the  l a s t  q u a r t e r  i s  th e  h ig h e s t  in  bo th  s a l e s  and n e t  income. 

The r e s u l t s  o f  th e  X -I I  and th e  r e g r e s s io n  t e s t s  p o in t  to  a s im i l a r
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d i r e c t i o n .  Appendix F , f o r  example, g iv e s  th e  average  rank  o f  each 

q u a r t e r  in  th e  sample based  on the  X - I I  r e s u l t s .  The average  rank  

o f  th e  f i r s t  and f o u r th  q u a r t e r  r e s p e c t i v e l y  i s  2 .83 and 2 .20  f o r  

S a le s  and 3 .0 6  and 201 f o r  EPSAD. These f ig u r e s  should  be compared 

w i th  th e  ex p ec ted  rank  o f  any g iven  q u a r t e r  under c o n d i t io n s  o f  no 

s e a s o n a l i t y ,  i . e . ,  2 .5 .

The v o l a t i l i t y  o f  th e  sample r e s u l t s  i s  t e s t e d  n e x t  on th e  

u n iv e r s e  o f  companies in  th e  COMPUSTAT F i l e .  A m arke t and

in d u s t r y  av erag es  ( f o r  th e  s i x  i n d u s t r i e s  10, 20, 28, 29, 33 and 25) 

a re  computed fo r  th e  t h i r t y - f i v e  q u a r t e r s  between A p r i l  1964 and 

December 1972 ( s e e  Appendix G f o r  the  d e s c r i p t i o n  o f  the  

p ro c e d u re  used  in  com puting th e  i n d i c e s ) . The m arket and 

a l l  s i x  i n d u s t r i e s  show s i g n i f i c a n t  s e a s o n a l  

p a t t e r n s  in  S a le s ,  EPSAD and Net Income. As in  th e  case  o f  the  sample 

com panies, th e  s e a s o n a l  p a t t e r n  .of S a le  i s  a lm ost i d e n t i c a l  to  th o se  

o f  EPSAD and Net Income (s e e  Appendix H). F u r th e rm o re ,  fo r  th e  m arket 

as w e l l  as f o r  most i n d u s t r i e s ,  th e  l a s t  q u a r t e r  o f f e r s  the  h ig h e s t  

v a lu e  o f  revenue  and e a r n in g s .

The e x i s t e n c e  o f  s e a s o n a l i t y  in  a "m arket"  c o n s i s t i n g  o f  many 

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

o f f s e t t i n g  s e a s o n a l  p a t t e r n s  poses  two q u e s t io n s :  F i r s t ,  what a r e  the  

u n d e r ly in g  economic f a c t o r s  which b r in g  abou t t h i s  s e a s o n a l i t y ;  second , 

what a re  th e  im p l i c a t io n s  o f  the  absence  o f  s i m i l a r  s e a s o n a l i t y  in  s to c k  

p r i c e  movement. N onseasonal b e h a v io r  o f  s to c k  p r i c e s  m igh t ind ie  a t e  t h a t  the  

m arke t i s  aware o f  s e a s o n a l i t y  in  e a r n in g s ,  c ap ab le  o f  e s t im a t in g  i t s  e f f e c t s
g

and d i s c o u n t in g  thens i n  th e  d e te r m in a t io n  o f  m arket s to c k  p r i c e s .

®0n th e  o th e r  hand i t  cou ld  be argued t h a t  th e  la ck  o f  any s e a s o n a l i t y  
in  s to c k  p r i c e s  i s  i n c o n s i s t e n t  w i th  a s t r a i g h t f o r w a r d  d i s c o u n t in g  
o f  s e a s o n a l  e a rn in g s  s e r i e s .
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V o l a t i l i t y  o f  S a le s  and E arn ings  -  Im p l ic a t io n s  

f o r  Q u a r te r ly  R ep o r t in g  Concepts

S ta b le  s e a s o n a l i t y  and q u a r t e r l y  r e p o r t i n g  concep ts

The s e a s o n a l i t y  in  v a r io u s  components o f  q u a r t e r ly  r e p o r t s  and i t s  

s t a b i l i t y  have im p o r ta n t  im p l i c a t io n s  f o r  the  r e l a t i v e  adequacy o f  

a l t e r n a t i v e  r e p o r t i n g  c o n c e p ts .  The f i s c a l  q u a r t e r  can be viewed in  

two d i f f e r e n t  ways. F i r s t ,  as a d i s c r e t e  a cc o u n t in g  p e r io d  whose 

income i s  to  be d e te rm ined  i n s o f a r  as  p o s s ib l e  in d e p en d e n t ly  o f  the  

income o f  o th e r  d i s c r e t e  a cc o u n tin g  p e r io d s  ( th e  " in d ep en d en t p e r io d "  

c o n c e p t ) .  Second, as a p re l im in a ry  ap p rox im a tion  to  th e  annual income; 

t h a t  i s ,  n e t  income f o r  the  q u a r t e r  i s  e s t im a te d  by m atch ing  revenue  

ea rn ed  w i th  expenses a l l o c a t e d  to  th e  q u a r t e r .  The expense a l l o c a t i o n s  

a r e  dependen t on e s t im a te s  o f  annua l revenue  and c o s t  r e l a t i o n s h i p  

( t h e  "dependent p e r io d "  c o n c e p t ) .  I f  i t  i s  assumed, as i s  commonly 

done, t h a t  one pu rpose  o f  in t e r im  r e p o r t s  i s  a id in g  in v e s to r s  and o th e r s  

in  p r e d i c t i n g  annual income, then  the  e x is t e n c e  o f  s t a b l e  s e a s o n a l i t y  

would r e f l e c t  on th e  re le v a n c e  o f  the  r e p o r t s .  I t  would a l s o  b e a r  on 

th e  q u e s t io n  which o f  th e  r e p o r t i n g  co n cep ts  ( i . e . ,  dependent o r  i n 

dependent p e r io d )  r e s u l t s  i n  g r e a t e r  in fo r m a t io n a l  c o n te n t .  When 

s e a s o n a l i t y  in  bo th  revenues  and expenses  fo l lo w s  c l e a r  and c o n s i s t e n t  

p a t t e r n s  , th e  indep en d en t p e r io d  con cep t can produce an in te r im  

number t h a t  f a c i l i t a t e s  p r e d i c t i o n  o f  annual n e t  income. Success o f  

th e  a p p l i c a t i o n  o f  th e  dependent p e r io d  concep t h inges  on th e  se a so n a l  

p a t t e r n  i n  s a l e s .  S u b s t a n t i a l  v o l a t i l i t y  in  q u a r t e r l y  s a l e s  would 

in c r e a s e  th e  d i f f i c u l t y  o f  d e te rm in in g  a q u a r t e r l y  income f ig u r e  t h a t  

i s  p r e d i c t i v e  o f  annual e a r n in g s .
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The p r e d i c t i v e  a b i l i t y  o f  d i f f e r e n t  segments o f  in te r im  

f i n a n c i a l  s ta te m e n ts  was in v e s t i g a t e d  by R e i l l y  e t  a l  (1973) . They 

concluded  t h a t  in te r im  n e t  s a l e s ,  b e in g  devoid  o f  th e  a l l o c a t i o n  and 

e s t im a t io n  problem s a s s o c i a t e d  w ith  c o s t s  and e a r n in g s ,  a re  more 

u s e f u l  in  p r e d i c t i n g  annual s a l e s  than  a re  in te r im  e a rn in g s  in  p r e 

d i c t i n g  annual e a r n in g s .  T h is  f in d in g  i s ,  o f  c o u rs e ,  a r e f l e c t i o n  of 

th e  r e l a t i v e  s t a b i l i t y  in  th e  s e a s o n a l i t y  o f  s a l e s .  The l a t t e r  p o in t  

was d i r e c t l y  examined by K iger (1974). He found t h a t  v o l a t i l i t y  in  

q u a r t e r l y  s a l e s  was about h a l f  o f  th e  v o l a t i l i t y  p r e s e n t  in  n e t  income 

and su g g es ted  t h a t  t h i s  m igh t i n d i c a t e  a p o t e n t i a l  advan tage  o f  the  

a p p l i c a t i o n  o f  th e  dependent p e r io d  co n ce p t .

The r e s u l t s  o f  th e  p r e s e n t  s tu d y  concur w i th  the  above f in d in g s .  

A lthough in  most c a se s  bo th  s a l e s  and e a rn in g s  show a s i g n i f i c a n t  

s t a b i l i t y  in  t h e i r  s e a s o n a l  b e h a v io r  over tim e, th e r e  a re  s t i l l  d i f f e r e n c e s  in  

i t s  d e g re e .  The r e l a t i v e  s t a b i l i t y  o f  s a l e s  and e a rn in g s  i s  a s s e s se d  

below by th r e e  a l t e r n a t i v e  m ethods.

T e s t s ,  R e s u l t s  and A n a ly s is

F i r s t ,  fo l lo w in g  K i g e r ' s  app roach , th e  v o l a t i l i t y  around the  

s e a so n a l  p a t t e r n  i s  measured by th e  range  (h ig h  minus low) o f  th e  r a t i o  

o f  th e  q u a r t e r l y  number to  i t s  c o rre sp o n d in g  annual v a lu e .  The r e s u l t s  

a re  summarized in  Table  4 .  For a l l  q u a r t e r s  and i n d u s t r i e s  th e  d i s p e r s io n  

o f  NI around i t s  averag e  as  measured by th e  ra n g e ,  i s  much l a r g e r  ( sometimes 

more than  tw ice  as much) th an  th e  d i s p e r s io n  o f  S a le s .  The range  i s  

f a i r l y  l im i t e d  as a m easure  o f  d i s p e r s io n :  I t  depends on the  number o f  

o b s e r v a t io n s ,  s e n s i t i v e  to  extrem e v a lu e s  and does n o t  lend  i t s e l f



www.manaraa.com

TABLE 4
V o l a t i l i t y  o f  S a le s  and Net Income, By In d u s t ry

F i r s t
Q u a r te r

Second
Q u arte r

T h ird
Q uarte r

F our th
Q u ar te r

S a le s NI S a le s NI S a le s  NI S a les NI
A ll  sample .108 .218 . 106 .197 .094 .191 . 122 .272

In d u s t ry
10 .162 .196 .144 . .170 .109 .194 .159 .241
20 N. A. .213 N. A. .162 N. A. .166 N. A. .264
28 .080 .144 .071 .126 .053 .162 .162 .178
29 .096 .204 .064 .186 .063 .143 .099 .215
33 .166 .380 .230 .335 .177 .282 .195 .414
35 .107 .219 .077 . 201 .091 .232 .114 .293

O ther .091 .198 .097 .197 .092 .180 . 122 .285

r e a d i l y  to  s t a t i s t i c a l  t e s t s .  An a l t e r n a t i v e  m easure , th e  s ta n d a rd  

d e v ia t io n  o f  th e  r a t i o s  - i s  t h e r e f o r e  u sed .  The r e s u l t s  a re  s im i l a r  

th e  s ta n d a rd  d e v ia t io n  o f  th e  NI r a t i o  i s  h ig h e r  than  the  s ta n d a rd  

d e v ia t io n  o f  the  S a le s  r a t i o ,  and a lm ost always s i g n i f i c a n t l y  so .

These f in d in g s  do n o t  n e c e s s a r i l y  imply a p o t e n t i a l  advan tage  o f  

th e  dependent p e r io d  concep t in  f o r e c a s t i n g  annual income. F i r s t ,  

such an im p l ic a t io n  presumes a n a iv e  model o f  annual income f o r e c a s t ,  

o f  the  type  Annual NI * (Q u a r te r ly  NI) (S easonal F a c t o r ) . This  i s  on ly  

one p o s s ib le  s e a s o n a l  model, and as  e m p ir ic a l  s t u d i e s  s u g g e s t ,  n o t  

n e c e s s a r i l y  the  b e s t .  C onsequen tly , th e  p r e d i c t i v e  a b i l i t y  o f  t h i s  

model i s  o f  l im i t e d  b e a r in g  on the  ch o ice  o f  a r e p o r t i n g  c o n cep t .

Second, a l th o u g h  th e  u se  o f  th e  independen t p e r io d  method i s  p redom inant 

among c o r p o r a t io n s ,  i t  does n o t  fo l lo w  t h a t  a l l  the  companies 

in  th e  sample do in  f a c t  use  i t .  Hence i t  would be i l le g i t im a te  to 

assume t h a t  the  r e s u l t s  b e a r  on th e  adequacy o f  t h i s  method. M oreover,



www.manaraa.com

66

even i f  a u n i v e r s a l  a p p l i c a t i o n  o f  th e  independen t p e r io d  concep t can 

be assumed, i t  would be s t i l l  i n a p p r o p r i a t e  judge t h i s  concep t 

op th e  b a s i s  o f  th e  above r e s u l t s .  F u r th e r  e l a b o r a t i o n  on t h i s  p o in t  

would r e q u i r e  an e x p l i c i t  a n a l y s i s  o f  th e  f a c t o r s  a f f e c t i n g  the  

v o l a t i l i t y  in  s a l e s  and income.

D efine

S - annual s a l e s

X - annual expenses

-  p e rc e n t  o f  an n u a l  s a l e s  made in  q u a r t e r  n ,  n = l , 2 , 3 , 4
( th e  t i l d e  d en o tes  a random v a r i a b l e 1)

- p e rc e n t  o f  annual expense a c t u a l l y  o u t la y e d  in  q u a r t e r  n

/ f n  -  p e rc e n t  o f  annual n e t  income r e p o r te d  d u r in g  q u a r t e r  n

an - EC n)

The fo l lo w in g  assum ptions  a re  made:

(1) S and X a re  d e t e r m i n i s t i c

(2) no income tax

(3) c o n se c u t iv e  »cn  , / f n  and Yn a re  independen t ( c l e a r l y ,
S \  /V  *** A  A

however, depends on r f p  «<2 and s in c e  1-

These assum ptions  s im p l i fy  c o n s id e ra b ly  th e  a lg e b r a i c  m a n ip u la t io n s  

b u t  do n o t  a f f e c t  th e  b a s ic  r e s u l t s .

Under th e  "dependen t p e r io d "  method c o s t s  a re  a l l o c a t e d  to  the

q u a r t e r  on th e  b a s i s  o f  i t s  ex p ec ted  sh a re  in  th e  e s t im a te d  annual s a l e s .
•Tn S -  anX 

y  (dependent) = g_^

H II
Under th e  independen t p e r io d  method we have

C  v

~  * 1y ^ ( in d e p e n d e n t )  = ~ s  -  X
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I f  th e  v o l a t i l i t y  o f  the  s e a so n a l  p a t t e r n  o f  income i s  measured 

by th e  v a r ia n c e  (o r  th e  s ta n d a rd  d e v ia t io n )  o f  y n »

V f V  ( d e p e n d e n t ) , }  =  * ^ ^ i )

a n d  V / V ( i n d e p e n d e n t ) J  =  ( g —  ) » I . S 2V(eCi ) +  X2V ( ^ 3 i )  -

-2XS*cov( )J

th e  fo l lo w in g  p o in t s  become e v id e n t :

( 1) even under th e  "dependent p e r io d "  method th e  v o l a t i l i t y  

in  n e t  income i s  s m a l le r  than  th e  v o l a t i l i t y  in  s a l e s

( 2) th e  v o l a t i l i t y  o f  n e t  income under  th e  " in d ep en d en t p e r io d "  

method depends on th e  v o l a t i l i t y  in  s a l e s ,  th e  v o l a t i l i t y  in  

expenseSj and th e  co-movement o f  expenses and s a l e s .

The above d i s c u s s io n  p o in t s  to  th e  n e c e s s i t y  o f  comparing the  

th e  r e l a t i o n s h i p  between th e  s e a s o n a l i t y  in  expenses  and s a l e s ,  b e fo re  any 

c o n c lu s io n  on th e  s u p e r i o r i t y  o f  one r e p o r t i n g  concepftr over the  o th e r  i s  made. 

S tro n g  s i m i l a r i t y  in  th e  s e a s o n a l  movement o f  expenses  and s a l e s  would 

i n d i c a t e  t h a t  th e  " in d ep en d en t"  method m ight do as w e l l  a s ,  o r  b e t t e r  

th a n  th e  "dependen t"  method in  p r e d i c t i n g  annual e a r n in g s .  There a re  

i n d i c a t i o n s  t h a t  t h i s  i s  th e  c a s e .  D esp i te  the  a lm o s t  i d e n t i c a l  long

term  s e a s o n a l  p a t t e r n  in  S a le s  and Net Tncome f o r  each  o f  th e  companies 

in  th e  sam ple, the  d e v ia t io n s  o f  th e  two from t h e i r  r e s p e c t i v e  lo n g 

term s e a s o n a l i t y  a r e  n o t  s t r o n g ly  c o r r e l a t e d  ( s e e  Table 5 and Appendix I ) .
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TABLE 5
D i s t r i b u t i o n  o f  the  C o r r e l a t i o n  C o e f f i c i e n t s  Q u a r te r - to -  

__________ Year R a t io s  o f  S a le s  and NI___________ _____________

Q u a r t i l e
1 2  3

Q u a r te r

1 .289 .479 .703

2 . 200 .341 .555

3 .434 .617

A . 200 .392 . .5 6 0

T his  cou ld  be e x p la in e d  by long  term changes in  th e  p ro d u c t io n  p ro c e ss  

which b rough t abou t changes in  the  c o s t  s t r u c t u r e  and th u s  in  th e  

r e l a t i v e  w e igh t o f  f ix e d  c o s t s .  A l t e r n a t i v e l y ,  the  r e l a t i v e l y  weak 

a s s o c i a t i o n  between th e s e  f l u c t u a t i o n s  m ight r e f l e c t  on a s t ro n g  

c o r r e l a t i o n  between s a l e s  and expenses which would tend  to  d im in ish  

t h e  a s s o c i a t i o n  between s a l e s  and  e a rn in g s  ( f o r  th e  s t a t i s t i c a l  

d ep endenc ies  between th e  v a r i a b l e s  Sales, Expense, and Income .see  

Appendix J ) . A h ig h  c o r r e l a t i o n  o f  s a l e s  and expenses would i n d i c a t e  

a p o t e n t i a l  s u c c e ss  to  th e  " in d ep en d en t method" ( c o n t r a r y  to  the  

c o n c lu s io n s  su g g es te d  by K ig e r ) .

R e la t io n s h ip s  Between Q u a r te rs  

An in s e p a r a b le  p a r t  o f  th e  i n v e s t i g a t i o n  o f  q u a r t e r l y  t im e - s e r i e s  

i s  th e  exam in a tio n  o f  th e  r e l a t i o n s h i p s  between th e  fo u r  q u a r t e r s  and 

in  p a r t i c u l a r  between th e  l a s t  and th e  p re c e d in g  th r e e  q u a r t e r s .  U n like  

th e  f i r s t  t h r e e ,  th e  l a s t  q u a r t e r ly  r e p o r t  does n o t  e x i s t  i n  th e  form al 

s e n s e :  I t  i s  n o t  announced u s u a l l y  by th e  companies b u t  r a t h e r  c a l c u l a t e d  

as a r e s i d u a l .  T h e re fo re  th e  f o u r th  q u a r t e r  would be ex p ec ted  to
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in c o r p o r a te  any e n d - o f - t h e - y e a r  a d ju s tm en ts  as  w e l l  as  a cc o u n t in g  

m a n ip u la t io n s o f  annual r e s u l t s .  The u se  o f  th e  l a s t  q u a r t e r  as 

a " cu sh io n "  des ig n ed  to  abso rb  annual ad ju s tm en ts  and m a n ip u la t io n s  

i s  th e  s u b j e c t  o f  th e  fo l lo w in g  d i s c u s s io n .

I f  e n d - o f - t h e - y e a r  a d ju s tm en ts  a re  e x te n s iv e  i t  i s  expec ted  

t h a t  th e  l a s t  q u a r t e r  w i l l  show h ig h e r  v o l a t i l i t y  th a n  each  o f  th e  

f i r s t  th re e  q u a r t e r s .  The d i r e c t i o n  o f  th e s e  ad ju s tm en ts  m ight 

change from y e a r  to  y e a r  so t h a t  t h e i r  mere e x i s t e n c e  should  n o t  

c r e a t e  a s e a so n a l  p a t t e r n  in  th e  q u a r t e r .  The e f f e c t  o f  a cc o u n t in g  

m a n ip u la t io n s ,  however, m igh t produce a d i s t i n c t  s e a s o n a l  b e h a v io r  

o f  th e  l a s t  q u a r t e r  r e s u l t s .  F i r s t ,  th e  tendency  to  convey "good 

news" in  th e  annual r e p o r t  m ight le ad  to  a d e la y  o f  income r e a l i z a 

t i o n  to  th e  end o f  th e  y e a r .  Such a d e lay  would c r e a t e  th e  appearance  

o f  a s t r o n g  f o u r th  q u a r t e r .  Second, th e  o b je c t i v e  o f  income smoothing 

(an  o b j e c t i v e  re c o g n ize d  by p r a c t i t i o n e r s  as w e l l  as by s c h o la r s  -  

see  f o r  example Copeland (1968) B a r e f i e ld  and Comist (1 9 7 2 ) , and 

Barnea  e t  a l  (1974) le ad s  to  an e x -a n te  dependence o f  q u a r t e r l y  

r e s u l t s  which m ight a l s o  be r e f l e c t e d  i n  e x -p o s t  r e l a t i o n s h i p s .

In  o r d e r  to  e v a lu a te  th e  r o l l  o f  the  f o u r th  q u a r t e r  as a 

v e h i c l e  f o r  income smoothing th e  n a tu r e  o f  such  smoothing 

must be s p e c i f i e d .  To th e  e x te n t  t h a t  i t  i s  a p a ram e te r  in  the  

smoothing d e c i s io n ,  a m arke t e x p e c ta t io n  model shou ld  a l s o  be d e f in e d .

For th e  purpose  o f  t h i s  p re l im in a ry  i n v e s t i g a t i o n ,  i t  i s  presumed 

t h a t  management o b j e c t iv e  i s  to -m in im ize  th e  d e v ia t io n  o f  th e  a c tu a l  

r e s u l t s  (o r  some f u n c t io n  th e re o f )  from t h e i r  r e s p e c t i v e  e x p e c ta t io n s .  

Assume s p e c i f i c a l l y  t h a t  th e  e x p e c ta t io n  model i s  o f  th e  form
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E (y t ) » f ( T fc)

where T r e p r e s e n t s  the  t r e n d  f a c t o r .  The c o rre sp o n d in g  q u a r t e r ly  

model i s  Eq(Y(.) = f ( T t ,Sp) where S i s  th e  s e a so n a l  f a c t o r .  

E m p irc a l ly ,  p a s t  t r e n d  and s e a s o n a l i t y  a r e  used  to  e s t a b l i s h  the  

p a ra m ete rs  o f  th e  e x p e c ta t io n  m odel; The i r r e g u l a r  movements 

around th e  t r e n d - s e a s o n a l l t y  l i n e  a re  th e  s u b j e c t  o f  th e  smoothing 

e f f o r t s .

I f  th e s e  assum ptions  h o ld ,  and th e  f o u r th  q u a r t e r  i s  indeed 

used  to  smooth annual r e s u l t s ,  we would ex p ec t  to  f in d  a n e g a t iv e  

c o r r e l a t i o n  between the  d i r e c t i o n  o f  the  i r r e g u l a r  movements in  the  

f i r s t  th r e e  q u a r t e r s  and in  th e  l a s t  q u a r t e r .

T e s t ,  R e s u l t s  and A n a ly s is

I n s p e c t io n  o f  T ab le  4 r e v e a l s  t h a t  the  average  range  o f  the  

q u a r t e r - t o - y e a r  r a t i o  i s  h ig h e s t  f o r  th e  f o u r th  q u a r t e r  bo th  fo r  

th e  t o t a l  sample and f o r  each o f  th e  s i x  i n d u s t r i e s .  I t  f u r t h e r  

appears  t h a t  t h i s  tendency  i s  s t r o n g e r  f o r  Net Income than  i t  i s  

f o r  S a le s  which m igh t p o in t  to  the f a c t  t h a t  e n d - o f - th e - y e a r  a d j u s t 

m en ts ,  the  p ro b a b le  cause  o f  t h i s  v o l a t i l i t y ,  a re  more l i k e l y  to  

a f f e c t  annual income th an  annual s a l e s .

Tab le  6 p r e s e n t s  th e  d i s t r i b u t i o n  o f  the  average  range  o f  

q u a r t e r - t o - y e a r  r a t i o s  o f  S a le s  and Net Income. The median o f  the  

ran g e  in  th e  l a s t  q u a r t e r  i s  th e  h i g h e s t .
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D i s t r i b u t i o n  o f  th e  Range o f  Average Q u a r te r - to -  
__________________Year R a t io ___________________________

■ S a le s  Net Income
Q u a r t i l e

1 2  3 1 2  3
Q u a r te r

1 6. 6 8 .5 13.2 13.2 19.4 26.7

2 4 .8 7 .8 14.7 11.5 16.2 24.6

3 4 .3 8. 2 11.9 11.8 18.5 23.9

4 6 .4 11.4 15.5 17.8 26.1 30.7

In  a d d i t io n  to  th e  ra n g e ,  th e  s ta n d a rd  d e v ia t io n  o f  th e  q u a r t e r -

to - y e a r  r a t i o s  i s  computed f o r  each  q u a r t e r .  Appendix K l i s t s

th e  q u a r t e r s  w ith  th e  h ig h e s t  and n e x t  to  th e  h ig h e s t  s ta n d a rd

V Jeviation fo r  the  e n t i r e  sam ple. Two t e s t s  a re  used  to  compare

th e  v a r i a b i l i t y ;  th e  Cochran t e s t  f o r  homogeneity o f  v a r ia n c e s  (se e

Guenthe (1964), pp. 21-22) and th e  Pitm an t e s t  fo r  c o r r e l a t e d  v a r ia n c e s
9

(s e e  Snedecor and Cochran (1962) , pp 195-198) . Both t e s t s  produce 

a lm ost i d e n t i c a l  r e s u l t s .  The s ta n d a rd  d e v ia t io n  o f  th e  f o u r th  

.q u a r te r  i s  in  most c a s e s ,  s i g n f i c a n t l y  l a r g e r  than  th e  o th e r  q u a r t e r s .

P e rh a p s ,  n o t  as i n t u i t i v e l y  obvious  i s  th e  r e s u l t  t h a t  the  

v o l a t i l i t y  o f  th e  f i r s t  q u a r t e r  ( s a l e s  and earn ings)  i s  c o n s i s t e n t l y  

th e  second l a r g e s t  (s e e  Table 6 and Appendix K ). This  i s  a somewhat 

s u r p r i s i n g  f in d in g ;  the  f i r s t  q u a r t e r  does n o t  n o rm a lly  c o n ta in  

a cc o u n tin g  a d ju s tm e n ts .  F u r th e rm o re ,  i t  i s  n o t  expec ted  t h a t  th e  

f i r s t  q u a r t e r l y  r e p o r t  i s  s u b je c t  to  e n t r a o r d in a r y  a cc o u n t in g  

m a n ip u la t io n s .  The • f in d in g  would be j u s t i f i e d  i f  th e  f i r s t  

q u a r t e r  r e p o r t  were used  by management to  a f f e c t  m arke t e x p e c ta t io n s  

c r e a te d  in  re sp o n se  to  l a t e s t  annual announcements. Such a b eh av io r

Cochran’s t e s t  i s  a p p l ie d  by t e s t i n g  each  q u a r t e r  a g a in s t  th e  o t h e r s .  Pitman 
t e s t  i s  a p p l ie d  by t e s t i n g  a p a i r  o f  q u a r t e r s  a t  a t im e . Note t h a t  any two 
q u a r t e r s  a re  dependent to  some e x te n t  ( t h e  sum o f  th e  fo u r  r a t i o s  i s  1 . 0 ) ;  
s t r i c t l y  s p ea k in g ,  t h e r e f o r e ,  th e  use  o f  C o ch ran 's  te s t^  which assumes 
independen t samples, i s  i n a p p r o p r i a t e .
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o f  th e  two announcements ( i n  many c a se s  they  a re  l e s s  than  two 

months a p a r t )  and th e  w e igh t a s s ig n e d  by in v e s t o r s  to  q u a r t e r l y  

r e p o r t s  (May 1971), f o r  example, shows t h a t  th e  r e l a t i v e  p r i c e -  

change re sp o n se  to  q u a r t e r l y  e a rn in g s  i s  n o t  s i g n i f i c a n t l y  l e s s  th an  

th e  re sp o n se  to  annual e a r n in g s ) .  A lthough an a p p e a l in g  i n t e r p r e 

t a t i o n  the  v o l i d i t y  o f  t h i s  i n t e r p r e t a t i o n  has  y e t  to  be e s t a b l i s h e d .

For i n s t a n c e ,  t h i s  cou ld  be accom plished  by comparing th e  

c h a r a c t e r i s t i c s  o f  th e  f i r s t  q u a r t e r  r e s u l t s  w i th  p re c ed in g  

annual r e s u l t s .

F u r th e r  s tu d y  o f  T ab le  3 r e v e a l s  t h a t  th e  f o u r th  q u a r t e r  

i s  a l s o  the  one w ith  th e  h ig h e s t  income ( s e e  a l s o  Appendix F ) , a 

phenomenon which i s .m a n i f e s t e d  even more c l e a r l y  f o r  th e  u n iv e r s e  

o f  companies on the  COMPUSTAT f i l e  ( s e e  Appendix H). I t  m igh t r e f l e c t  

a g e n e r a l  tendency to  d e la y  r e a l i z a t i o n  o f  income to  th e  l a s t  q u a r t e r ;  a l 

t e r n a t i v e l y ,  i t  m ight i n d i c a t e  t h a t  th e  e n d - o f - th e - y e a r  ad ju s tm en ts

a r e  n o t  random, and t h a t  on th e  av erag e  th ey  b o o s t  the  r e p o r t e d  income
r e p o r t e d

and to  a l e s s e r  e x te n t  - / s a l e s .  A s im ple  and t e s t a b l e  e x p la n a t io n  

i s  t h a t  th e r e  a re  m arke t-w ide  s e a s o n a l  fo r c e s  ( e . g . ,  w e a th e r ,  h o l id a y s )  

which a re  r e s p o n s ib le  f o r  th e  s t r e n g t h  o f  th e  l a s t  q u a r t e r  -  O ctober 

to  December. T.t should  be p o s s i b l e  to  compare between th e  s e a so n a l  

p a t t e r n  o f  c a le n d a r  and f i s c a l  y ea r  companies d u r in g  t h i s  p e r io d .

The e x i s t a n c e  o f  m arke t-w ide  e f f e c t s  d u r in g  th e s e  months would r e s u l t  

i n  a h ig h  f o u r th  q u a r t e r  f o r  a c a le n d a r - y e a r  companies and a h igh  

t h i r d  q u a r t e r  fo r  f i s c a l - y e a r  com panies. The a s s o c i a t i o n  between 

th e  r e p o r t i n g  b a s i s  ( c a le n d a r  o r  f i s c a l )  and in d u s t r y  a f f i l i a t i o n  

may, however, impede such a s im p le  com parison .
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In  o rd e r  to  measure th e  sm oothing e f f e c t  o f  th e  l a s t  q u a r t e r ,  

an e x p e c ta t io n s  model in  which th e  t re n d  i s  d e f in e d  by a s im ple  

12- te rm  moving average  o f  th e  d e se a so n a l iz e d  s e r i e s  i s  used; th e  

i r r e g u l a r  movement i s  the  d i f f e r e n c e  between t h i s  t r e n d  l i n e  and 

th e  d e se a so n a l iz e d  v a lu e .  The r e s u l t s  s u g g e s t  t h a t  the  

f o u r th  q u a r t e r  i s  n o t  used to  smooth th e  annual r e s u l t s ,  by b r in g in g  them 

i n t o  l i n e  w i th  t h e i r  expec ted  v a lu e .  Th is  i s  i n d i c a t e d  by th e  

f a c t  t h a t  in  g e n e r a l  th e re  i s  no n e g a t iv e  c o r r e l a t i o n  between th e  

i r r e g u l a r  movement o f  e a rn in g s  i n  th e  f o u r th  q u a r t e r  and th e  sum o f 

th e  i r r e g u l a r  movements in  th e  f i r s t  th r e e  q u a r t e r s .  S im i la r  r e s u l t s  

a re  d e r iv e d  f o r  th e  f i r s t  q u a r t e r .  T h is

d i r e c t i o n  o f  th e  i r r e g u l a r  movement in  e a rn in g s  i s  common to  a l l  th e  

q u a r t e r s  o f  th e  same y e a r .  S im i la r  f in d in g s  o b ta in e d  fo r  s a l e s  

f u r t h e r  su p p o r ts  t h i s  c o n c lu s io n .

T ab les  7 and 8 show th e  d i s t r i b u t i o n  o f  th e  above c o r r e l a t i o n  

c o e f f i c i e n t s  f o r  th e  sam ple, (For a breakdown by companies see  

Appendix L ) . In  more than  70% o f  th e  companies th e r e  i s  a p o s i t i v e  

( i n  many c a s e s  s i g n i f i c a n t ) . c o r r e l a t i o n  between th e  i r r e g u l a r  movements 

o f  th e  q u a r t e r s .  The s i m i l a r  r e s u l t s  f o r  s a l e s  on ly  r e i n f o r c e  the  

c o n c lu s io n  t h a t  q u a r t e r l y  r e p o r t s  and in  p a r t i c u l a r  l a s t  q u a r t e r  r e p o r t s  

a r e  n o t  employed to  smooth th e  an n u a l  income.
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TABLE 7
P e rc e n ta g e  o f  companies w ith  c o r r e l a t i o n  c o e f f i c i e n t  

between th e  i r r e g u l a r  movement in  the  f o u r th  q u a r t e r  and 
( th e  sum o f  th e  i r r e g u l a r  movements) in  th e  f i r s t  th r e e  q u a r t e r s

V a r ia b le  T o ta l

n e g a t iv e  
S i g n i f i c a n t l y  bu t n o t  

n e g a t iv e  s i g n i f i c a n t

EPSAD

S a le s

100

100

2

0

22

9

p o s i t i v e  
b u t  n o t  

s i g n i f i c a n t

35

55

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

41

36

TABLE 8

P e rc e n tag e  o f  companies w ith  c o r r e l a t i o n  c o e f f i c i e n t  between th e
i r r e g u l a r  movement in  the  f i r s t  q u a r t e r  and ( th e  sum o f  th e

 i r r e g u l a r  movemen t s )  in  the  s econd t h i r d  and f o u r th  q u a r t e r s
U cgdlivd p o s i t i v e

s i g n i f i c a n t l y  b u t  n o t  b u t  n o t  s i g n i f i c a n t l y
V a r ia b le  T o ta l  n e g a t iv e  s i g n i f i c a n t  s i g n i f i c a n t  p o s i t i o n

EPSAD 100 2 8 51 39

S a le s  100 2 12 41 45

The h y p o th e s i s  t h a t  smoothing i s  ach ieved  th rough  the  f o u r th

q u a r t e r  i s  t e s t e d  a l s o  by th e  c o r r e l a t i o n s  between th e  q u a r t e r - t o - y e a r

r a t i o  f o r  th e  l a s t  q u a r t e r  and f o r  each o f  th e  f i r s t  t h r e e  q u a r t e r s .  A

n e g a t iv e  c o r r e l a t i o n  between the  f o u r th  and each  o f  th e  f i r s t  t h r e e
10

q u a r t e r s  would p o in t  to  th e  e x i s t e n c e  o f  such sm ooth ing . The r e s u l t s  

however, do n o t  su p p o r t  t h a t  h y p o th e s i s .

Two t y p i c a l  s e t s  o f  r e l a t i o n s h i p s  between q u a r t e r s  emerge from th e  

sam ple: D efine  A as th e  4x4 c o r r e l a t i o n  m a t r ix  o f  th e  type  ( i n  term s 

o f  s ig n s  o f  th e  c o e f f i c i e n t ) :

The c o r r e l a t i o n  between the  r a t i o  fo r  the  f o u r th  q u a r t e r  and th e  sum 
o f  th e  r a t i o s  fo r  th e  f i r s t  th r e e  q u a r t e r s  would, o f  c o u r s e ,  be always 
p e r f e c t l y  n e g a t iv e  s in c e  th e  two c o r r e l a t e d  v a r i a b l e s  a re  s t a t i s t i c a l l y  
dependen t ( th e  sum o f  th e  fo u r  r a t i o s  i s  o n e ) .
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where Rn ( n = l ,2 ,3 ,4 )  i s  th e  q u a r t e r - t o - y e a r  r a t i o  fo r  q u a r t e r  n .  

and B as
Ri  R2 R3 R4

any

s ig n

Table  9 shows th e  frequency  in  th e  sample o f  the  above p a t t e r n s  

fo r  S a le s  and Net Income. The dominant s e t  o f  r e l a t i o n s  i s  th e  one 

d e sc r ib e d  by m a tr ix  A under which th e  f i r s t  h a l f  o f  th e  y e a r  i s  

n e g a t i v e ly  c o r r e l a t e d  w i th  th e  second h a l f .  This  wide sp read  p a t t e r n  

m ight r e f l e c t  on the  e x i s t e n c e  o f  sem i-an n u a l s e a s o n a l  b eh av io r  o f  

s a l e s  and e a r n in g s ,  r a t h e r  th an  on any smoothing e f f e c t s .  Only 

257. o f  th e  companies e x h i b i t  n e g a t iv e  a s s o c i a t i o n  between th e  NI r a t i o  

o f  th e  l a s t  and each o f  th e  f i r s t  t h r e e  q u a r t e r s .

TABLE 9
P e rc e n ta g e  o f  companies w ith  Type A and Type B R e la t io n s h ip s

Type o f  R e la t io n s h ip  S a le s  Net Income

Type A 5 0 .0  3 0 .6
Type B 14 .3  24 .5

O ther ty p es  35 .7  4 4 .9

T o ta l  100.0 100.0
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The cum ula tive  ev idence  p re s e n te d  above does n o t  su p p o r t  th e  

h y p o th e s is  t h a t  smoothing i s  ach iev ed  th rough  m a n ip u la t io n  o f  th e  

l a s t  q u a r t e r  r e s u l t s .  T h is  c o n c lu s io n  does n o t  imply o f  co u rse  t h a t  

income smoothing i s  n o t  ach ieved  by o th e r  means. Moreover., 

th e  c o n c lu s io n  d e r iv e d  u n d e r  th e  t r e n d - l i n e  sm oothing 

h y p o th e s i s  shou ld  be q u a l i f i e d  on a few

grounds . F i r s t  th e  smoothing p ro c e ss  was d e f in e d  as one under which 

th e  i r r e g u l a r  f l u c t u a t i o n s  around th e  e x p e c ta t io n  (o r  a fu n c t io n  o f  

them) a re  m in im ized . Management, however, m igh t conce ive  smoothing 

d i f f e r e n t l y  and th u s  ta k e  d i f f e r e n t  a c t io n s  to  ach iev e  t h i s  aim. 

Second, smoothing o f  income i s  o n ly  one o f  s e v e r a l  p o s s ib l e  o b j e c t iv e s  

o f  management. Tn a n a ly z in g  r e s u l t s  a f t e r  th e  f a c t  i t  i s  d i f f e r e n t  

i f  n o t  im p o ss ib le  to  d i s c e r n  th e  e f f e c t s  o f  t h i s  o b j e c t i v e  from o t h e r s .  

T h i rd ,  th e  e x p e c ta t io n  model s e l e c t e d  i s  n o t  n e c e s s a r i l y  th e  t r u e  one 

o r  a t  l e a s t  th e  one fo llow ed  by management; m i s - s p e c i f i c a t i o n  o f  

th e  e x p e c ta t io n  model m igh t le a d  to  wrong c o n c lu s io n s  about the  

e x i s t e n c e  o f  smoothing a t t e m p ts .  F i n a l l y  from a m e th o d o lo g ica l  

v ie w p o in t ,  an e x -p o s t  e x am in a tio n  o f  a c t u a l  outcome i s  o f te n  a poor 

b a s i s  f o r  d e t e c t i n g  m o t iv a t io n  and i n t e n t i o n s .

D e sp i te  th e  above q u a l i f i c a t i o n s  (which ap p ly  to  most s tu d i e s  

i n  th e  a re a  o f  income sm oothing), i t  seems t h a t  th e  c o n s i s t  n t  and 

c l e a r  r e l a t i o n s h i p s  d e t e c t e d ,  which a l s o  c o n t r a d i c t  some p reco n ce iv ed  

n o t io n s  abou t th e  smoothing e f f e c t  in h e r e n t  in  th e  l a s t  q u a r t e r ,  

d e se rv e  a f u r t h e r  s tu d y .
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A s s o c ia t io n  Between Q u a r te r ly  R e s u l t s  o f  She F.lrm,. I t s I n d u s t r y
and th e  Market

The pu rp o se  o f  th e  fo l lo w in g  i n v e s t i g a t i o n  i s  to  d e te rm in e  w hether

t h e r e  i s  some d eg ree  o f  a s s o c i a t i o n  between th e  q u a r t e r l y  r e s u l t s

( e a rn in g  and s a l e s )  o f  an in d iv id u a l  f i rm ,  th e  q u a r t e r l y  r e s u l t s  o f  o th e r

f i rm s  in  i t s  i n d u s t r y  and th e  q u a r t e r l y  r e s u l t s  o f  a l l  f irm s in

th e  economy. A s t r o n g  commonality has been found between th e  r e t u r n s

o f  th e  i n d iv id u a l  f i r m ,  i t s  in d u s t r y  and th e  m arket ( s e e  King (1966)

and F a r r e l l  (1 9 7 3 ) ) .  S im i la r  a s s o c i a t i o n s  have been e s t a b l i s h e d

f o r  annual e a rn in g s  (se e  Brown and B a l l  (1967)).

P resum ably , q u a r t e r l y  r e s u l t s  o f  an i n d iv id u a l  f irm  a re  l i k e l y

to  show th e  same s e a s o n a l  b eh av io r  as i t s  i n d u s t r y .  Th is  p a r t  o f

th e  commonality between th e  f irm  and th e  in d u s t ry  i s  q u i t e  o b v io u s .

Our i n t e r e s t ,  however, i s  focused  on th e  q u e s t io n  w hether th e re  i s

a commonality in  q u a r t e r l y  r e s u l t s  beyond s e a s o n a l  co-movement. For

t h i s  pu rpose  i t  i s  m ean in g less  to  u se  th e  o r i g i n a l  q u a r t e r l y  s e r i e s ;

r a t h e r ,  th e  d e s e a s o n a l iz e d  d a ta  o f  th e  i n d iv id u a l  f irm s  as w e l l  as

o f  th e  i n d u s t r y  and the  m arke t i s  u se d .  Any commonality d e te c te d

between th e s e  s e r i e s  would r e p r e s e n t  th e  e f f e c t  o f  a l l  th e  n o n -s e a s o n a l  
11

f a c t o r s .

11
One r e s e r v a t i o n  should  n e v e r th e l e s s  be made: As r e p o r te d  e a r l i e r  

( s e e  th e  s e c t i o n  " S e a s o n a l i ty  T e s t s . . . t h e r e  i s  a d i s t i n c t  s e a s o n a l  
p a t t e r n  in  th e  m arke t in d ex . This  co u ld  be a r e s u l t  o f  th e  e f f e c t
on th e  m arket average  o f  a few b u t  l a r g e  i n d u s t r i e s  o r  i t  cou ld
r e p r e s e n t  in  p a r t  th e  e x i s t e n c e  o f  economy wide e f f e c t s ,  which in f lu e n c e
( t o  v a r io u s  d eg rees )  a l l  the  f irm s  (and i n d u s t r i e s )  in  th e  m a rk e t .  To th e

e x te n t  t h a t  th e  l a t t e r  i s  th e  c a s e ,  the  e l im in a t io n  o f  s e a s o n a l i t y  from 
th e  m arke t in d ic e s  (and to  a l e s s e r  d eg ree  from companies and i n d u s t r i e s )  
would a l s o  remove p a r t  o f  th e  m arke t-w ide  f a c t o r s  which th e  s tu d y se e k s  

to  d e t e c t .  U n f o r tu n a te ly ,  t h e r e  i s  no way to  d iag n o se  the  cau ses  f o r  
th e  m arke t s e a s o n a l i t y  and even i f  th e r e  were such a.way no method 
e x i s t  t 0 measure and s e p a r a te  th e  m arke t-w ide  s e a s o n a l  e f f e c t s  from 
th e  d i s t i n c t  s e a s o n a l  p a t t e r n s  o f  i n d iv id u a l  companies.
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I f  th e  q u a r t e r l y  numbers, a f t e r  e l im in a t in g  th e  s e a s o n a l  e f f e c t s ,  

p o s se s s  th e  same p r o p e r t i e s  found in  annual s e r i e s ,  i t  would imply 

t h a t  q u a r t e r l y  r e s u l t s  a r e  a f f e c t e d  by th e  same u n d e r ly in g  economics 

f a c t o r s  which a f f e c t  th e  annual r e s u l t s ;  t h a t  th e  lo o s e r  a cc o u n t in g  

p r i n c i p l e s  govern ing  th e  p r e p a r a t i o n  o f  th e  q u a r t e r l y  r e p o r t s  do 

n o t  m a t e r i a l l y  d im in ish  o r  o bscu re  th e se  r e l a t i o n s h i p s ,  and hence, t h a t  

q u a r t e r l y  r e s u l t s  convey a s u b s ta n t iv e  economic message to  i n v e s t o r s .

T e s t s .  R e s u l t s  and A n a ly s is

Three v a r i a b l e s  a re  examined - S a le s ,  Net Income (NI) and 

a d ju s te d  EPS (EPSAD). To a l lo w  i n t e r - i n d u s t r y  com parisons , a group o f  t h i r t y  

f i v e  companies b e lo n g in g  t<? on ly  s i x  in d u s - tr ie s  i s  u sed . Each in d u s 

t r y  in c lu d e s  a t  l e a s t  f i v e  com panies. The i n d u s t r i e s  a re  ( 2 - d i g i t  

SIC c l a s s i f i c a t i o n )  1 0 ,2 0 ,2 8 ,2 9 ,3 3  and 35 ( f o r  in d u s t r y  names see  

C hapter  I I ) .  M arket and in d u s t r y  in d ic e s  a r e  c o n s t r u c te d  from th e  

COMPUSTAT-industrial f i l e  f o r  th e  a v a i l a b l e  p e r io d  - March 1964 to  

December 1972 ( f o r  t h e i r  d e s c r i p t i o n  see  Appendix F ) . A ll  th e  

s e r i e s  a r e  d e s e a s o n a l iz e d  by th e  X -I I  Program (s e e  Appendix C ).

The approach  used  to  m easure th e  commonality o f  q u a r t e r l y  r e s u l t s  

between th e  i n d iv id u a l  f i rm ,  i t s  in d u s t r y  and th e  m arke t i s  s i m i l a r  

to  t h a t  used  by Brown and B a l l  (1967) . B a s ic a l ly  the, method in v o lv es  

t h r e e  s e t s  o f  r e g r e s s i o n  e q u a t io n s  The r e g r e s s i o n  between th e  in d u s t ry  

and th e  m a rk e t ,  th e  r e g r e s s i o n  between th e  in d iv id u a l  f irm  and th e  

m a rk e t ,an d  th e  r e g r e s s i o n  between th e  in d iv id u a l  f i rm ,  th e  m arke t

and th e  in d u s t r y  e f f e c t  u n ex p la in ed  by th e  m arke t ( th e  r e s i d u a l

12from th e  f i r s t  r e g r e s s i o n ) . In  n o t a t i o n  form:

*^A s t r i c t  a p p l i c a t i o n  o f  th e  l e a s t  sq u a res  model would r e q u i r e  t h a t  th e  
m arke t and in d u s t r y  in d ic e s  shou ld  in  every  c a se  exc lu d e  th e  f irm  
a g a i n s t  which they  a re  r e g r e s s e d .  P r a c t ic a l ly ,  however, th e  n u isan c e  
e f f e c t  in t ro d u c e d  by n o t  do ing  so i s  n e g l i g i b l e .
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k /> / k1. I fc = d+fiMfc +

2- = * '  + / } ' K t

3. i^ t  -  <*" +/3"Mt + r t  + r fit

where F , I , _  and m d eno te  th e  f i rm ,  th e  in d u s t r y  and the  m a rk e t ,

r e s p e c t i v e l y ;  i  is th e  f i rm  in d ex , k - th e  i n d u s t r y  in d e x ,  t  - th e  

time and and r d is tu r b a n c e  te rm s . B a l l  and Brown a p p l ie d

t h i s  model to  th e  e a rn in g s  o f  316 f irm s drawn from the  COMPUSTAT 

ta p e  f o r  th e  n in e t e e n  y e a r s  1947 to  1965. Some o f  t h e i r  m ajor 

f in d in g s  a re  rep ro d u ced  in  Appendix M.
13

T ab le s  10 and 11 l i s t  th e  main r e s u l t s .  The c o r r e l a t i o n  

between th e  i n d u s t r i e s  and th e  m arke t i s  g e n e r a l ly  s t r o n g .  In  

p a r t i c u l a r ,  th e  s a l e s  i n  ev e ry  i n d u s t r y  a re  h ig h ly  c o r r e l a t e d  w ith  

th e  s a l e s  o f  th e  m a rk e t .  The c o r r e l a t i o n  i s  somewhat weaker fo r  

th e  e a rn in g s  v a r i a b l e s  and i n  p a r t i c u l a r  fo r  two i n d u s t r i e s  -  10 and 

33. The same t ro n g  a s s o c i a t i o n  between in d iv id u a l  i n d u s t r i e s  and 

th e  m arke t has been r e p o r te d  by Brown and B a l l .  The commonality i n  

Net Income i s  s t r o n g e r  than  th e  commonality in  EPSAD and a g a in  a 

s im i l a r  p a t t e r n  was d is c o v e re d  by Brown and B a l l :  The c o r r e l a t i o n  o f  

th e  i n d u s t r i e s  w i th  th e  m arket was s t r o n g e r  f o r  O p e ra t in g  Income (which 

i s  th e  c l o s e s t  m easure to  S a le s)  than  fo r  Net Income and was s t i l l  s t r o n g e r  

f o r  Net Income than  f o r  EPSAD.

13
-O rc h u t t  i t e r a t i v e  te ch n iq u e  (se e  C ochran-O rchu tt (1944) i s  

u sed  to  remove th e  a u t o c o r r e l a t i o n  which was p r e s e n t  in  m ost o f  the  
d e s e a s o n a l iz e d  q u a r t e r l y  s e r i e s .  The r e s u l t s  shown a re  a f t e r  th e  
a p p l i c a t i o n  o f  t h i s  te c h n iq u e .  The r e s u l t s  b e fo re  th e  e l im in a t io n  
o f  th e  a u t o c o r r e l a t i o n  (shown in  Appendix N) however, l e a d  to  th e  
same c o n c lu s io n s .
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TABLE 10
C o e f f i c i e n t  o f  Simple c o r r e l a t i  n between I n d u s t r y  In d ic e s  
________and th e  M arket Index by V a r ia b le '0____________________

d u s t ry
S a le s

V a r ia b le
NI EPSAD

10 .963 .819 .817
20 .987 .978 .966
28 ' .992 .981 .950
29 .994 .973 .941
33 .866 .640 .662

TABLE 11

C o e f f i c i e n t  o f  D e te rm in a t io n  -  Summary R e s u l t s  fo r
the  35 Group o f  Companies by V a r ia b le s  and In d u s try -1'

In d u s t r y Average ^ ("firm,market)
2

Average M u l t ip le  R ( irm ,
S a le s NT. EPSAD S a le s NT. EPSAD

10 .624 .571 .547 .687 .654 .613
20 N.A. .574 .545 N.A. .609 .575
28 .940 .670 .635 .941 .612 .650
29 .947 .523 .475 .955 .562 .538
33 .728 .339 .283 .669 .576 .499
35 .918 .726 .696 .918 . .743 .782

A l l  group .782 .565 .528 .844 .629 .608

a rk e t

* C o e f f i c i e n t s  a re  a f t e r  th e  a p p l i c a t i o n  o f  C o ch ran -O rcu tt  i t e r a t i v e  
p ro c e ss  to  th e  r e g r e s s i o n  e q u a t io n s .
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Table  11 p r e s e n t s  summary r e s u l t s  o f  th e  a s s o c i a t i o n  between 

th e  f i rm ,  i t s  in d u s t r y  and th e  m arke t f o r  th e  group o f  t h i r t y - f i v e  

companies (from s i x  i n d u s t r i e s )  On th e  a v e ra g e ,  about 56 p e r c e n t  o f  

th e  v a r i a b i l i t y  o f  a f i r m 's

w ith  th e  v a r i a b i l i t y  o f  the  m arke t a v e ra g e .  Also on th e  a v e rag e ,  

an a d d i t i o n a l  7 p e r c e n t  can be a s s o c i a t e d  w i th  th e  i n d u s t r y  av erag e .  

Brown and B a l l ' s  r e s u l t s  fo r  t h i s  v a r i a b l e  a re  a lm ost i d e n t i c a l  

55 p e rc e n t  and 14 p e rc e n t  r e s p e c t i v e l y  (se e  Appendix M)*

The d i f f e r e n t  deg rees  o f  a s s o c i a t i o n  found f o r  S a le s ,  Net Income 

and EPSAD a re  i n t u i t i v e l y  c l e a r :  The e a rn in g s  v a r i a b l e s  a re  a fu n c t io n  

o f  bo th  s a l e s  and ex p en ses .  While some a s s o c i a t i o n  p ro b a b ly  e x i s t s  

between th e  c o s t s  o f  th e  f i r m , i t s  i n d u s t r y  and th e  m arket (due , f o r  

i n s t a n c e ,  to  i n f l a t i o n ) , t h i s  component o f  e a rn in g s  i s  q u i t e  o f t e n  

u n ique  to  the  f i rm  ( l o c a t i o n ,  c o s t  s t r u c t u r e )  o r  to  i t s  in d u s t r y  

( c a p i t c a l  i n t e n s i t y ,  c o n c e n t r a t i o n ,  r e g u l a t i o n s ,  e t c . ) .  C onsequen tly  

e a rn in g s  o f  in d iv id u a l  f irm s  a re  exp ec ted  to  be l e s s  c o r r e l a t e d  w ith  

th e  m arke t than  s a l e s .  The above e x p la n a t io n  i s  c o n s i s t e n t  w ith  and 

su p p o rted  by an a d d i t i o n a l  f in d in g :  While th e  m arke t f a c t o r  i s  

c l e a r l y  s t r o n g e r  in  e x p la in in g  s a l e s  o f  in d iv id u a l  f irm s than  in  

e x p la in in g  t h e i r  e a r n in g s ,  th e  i n d u s t r y  f a c t o r  i s  somewhat s t r o n g e r  

in  e x p la in in g  e a r n in g s .  Brown and B a l l  found t h a t  o p e r a t in g  

income, t h e i r  c l o s e s t  measure to  s a l e s  had th e  s t r o n g e s t  m arke t 

f a c t o r  and a t  th e  same t im e , the  w eakest in d u s t r y  f a c t o r .

The low est d eg ree  o f a s s o c a t io n  between th e  f i rm ,  i t s  i n d u s t r y ,  

and th e  m arket i s  found in  EPSAD. U nlike  the  Net Income v a r i a b l e  

which c o n ta in s  a c l e a r  t r e n d ,  EPSAD i s  a d e f l a t e d  v a r i a b l e  whose 

d e f l a t o r  depends h e a v i ly  on th e  f irm s d e c i s io n s  ( i s s u a n c e  o f  new 

s t o c k s ) .  Although th e se  d e c i s io n s  r e f l e c t  m arke t c o n d i t io n s  they
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a re  n o t  n e c e s s a r i l y  common, in  term s o f  bo th  tim ing  and e x t e n t ,  to  

a l l  f irm s  in  the  m arket o r  even to  a l l  f i rm s  in  th e  same in d u s t r y .

Perhaps  the  most s i g n i f i c a n t  im p l i c a t io n  o f  the  above r e s u l t s  

i s  t h a t  d e s p i t e  th e  s h o r t e r  measurement p e r io d  (and hence th e  g r e a t e r  

e f f e c t  o f  random d i s t u r b a n c e s ) ,  th e  measurement problem s and th e  l e s s  

s t r i n g e n t  a cco u n tin g  s ta n d a rd s  a s s o c i a t e d  w ith  q u a r t e r l y  r e p o r t s ,  th e y ,  

n e v e r t h e l e s s ,  appear to  r e f l e c t  th e  same economic f a c t o r s  found to  

a f f e c t  th e  annual a cco u n tin g  numbers. Tt does n o t  fo l lo w ,  however, 

t h a t  q u a r t e r l y  acco u n tin g  m easures o f  income a re  adequa te  in  terms 

o f  t h e i r  d e f i n i t i o n s  of income; r a t h e r ,  th e s e  d e s i r e d  p r o p e r t i e s  o f  

q u a r t e r l y  numbers should  be viewed as o n ly  n e c e s sa ry  c o n d i t io n  fo r  a 

good measure o f  income.
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CHAPTER V

THE PREDICTIVE ABILITY OF OUARTERLY REPORTS 
RESULTS AND ANALYSIS1

O v era l l  Performance

A ccoun ting-based  models -  annual v s .  q u a r t e r ly

As a l r e a d y  e x p la in e d  in  C hap ter  IV (p . 26) the  comparison

between th e  perform ance  o f  q u a r t e r l y  and annual models g iv e s  a

m easure o f  th e  g ro ss  in fo rm a t io n a l  c o n te n t  o f  q u a r t e r l y  r e p o r t s .

The r e s u l t s  o f  the  p r e s e n t  s tu d y  seem to  concur w i th  th o se  o f

e a r l i e r  s t u d i e s .  On th e  a v e rag e ,  th e  q u a r t e r l y  p r e d i c t i o n s

( s e t  Q) perfo rm  b e t t e r  than  th e  annual p r e d i c t i o n s  (S e t  A ).

T ab le  12 p r e s e n t s  th e  r e s u l t s  f o r  the  e n t i r e  sample and f o r

s i x  in d u s t r y  groups (which in c lu d e  t h i r t y - f i v e  o f  the  f i f t y

c o m p an ies ) , under two lo s s  fu n c t io n s  - the  squared  e r r o r  and
2

th e  r e l a t i v e  (p e rc e n ta g e )  a b s o lu te  e r r o r .  The average  

r e l a t i v e  a b s o lu te  e r r o r  o f  th e  annual s e t  o f  models i s  20.60% 

w h i le  th e  average  e r r o r  f o r  th e  q u a r t e r ly  s e t  i s  on ly  14.91%.

The q u a r t e r l y  models o u tp e rfo rm  th e  annual in  each  o f  the  s ix  

i n d u s t r i e s .  The m ost in a c c u ra te  p r e d i c t i o n s  a re  made in  

in d u s t r y  33. The re a so n  i s  p ro b ab ly  the  numerous ca se s  in

1
U nless  s t a t e d  o th e rw is e ,  the  r e s u l t s  r e p o r te d  in  th e  

c h a p te r  a re  based on the  i n i t i a l  s e t .  o f  models ( f o r  t h e i r  
i d e n t i f i c a t i o n ,  see  Appendix P ) .

2
The r e s u l t s  produced under th e  f i r s t  fo u r  lo s s  fu n c t io n s  

( s e e  C hapter I I )  a re  very  s i m i l a r .  T h e re fo re  on ly  the  r e s u l t s  
f o r  the  r e l a t i v e  a b s o lu te  e r r o r  and (sometimes) the  squared  
e r r o r  a re  p re s e n te d .

83
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TABLE 12
Average E r ro r*  f o r  Q u a r te r ly  and Annual Models by 

Loss F u n c tio n  and In d u s t ry

Squared E r ro r  
( l o s s  f u n c t io n a l )

R e la t iv e  A bso lu te  E r ro r  
( lo s s  f u n c t io n  4)_____

A ll  Sample 
In d u s t ry

10

20

28

24

33

35

.235

.179

.055

.098

.092

1.075

.100

.582

.552

.088

.170

.111

2.996

.277

14.91

13.60

10.29

7 .65

8.87

30.02

11.52

20.60

23.55

11.29

10.51

12.47

38.93

18.87

Simple a v e rag e .
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w hich companies in  t h i s  i n d u s t r y  r e p o r te d  n e g a t iv e  q u a r t e r ly  
3

and annual EPSAD which caused  th e  n a iv e  models to  produce 

poor f o r e c a s t s ^ .  C o n s is te n t  a p p l i c a t i o n  o f  the  same models 

i n  a l l  p e r i o d s ,  however, i s  e s s e n t i a l  to  the  methodology u sed . 

Ind eed , when th e  com puta tions  excluded  companies which 

e x p e r ien c e d  a t  one time o r  a n o th e r  n e g a t iv e  e a r n in g s ,  the  

average  r e l a t i v e  a b s o lu te  e r r o r  f o r  th e  sample d e c rea se d  to  

9.40% and 13.90% f o r  s e t s  Q and A r e s p e c t i v e l y .  The 

s u p e r i o r i t y  o f  th e  q u a r t e r l y  over th e  annual s e t  i s  u n iv e r s a l  and 

s i g n i f i c a n t .  The Pitman t e s t  a p p l ie d  to  the  average  squared  

e r r o r  ( l o s s  f u n c t io n  1) d i s c l o s e s  t h a t  in  t h i r t y - n i n e  companies 

th e  d i f f e r e n c e  between th e  e r r o r s  produced  by th e  two s e t s  

i s  s i g n i f i c a n t  a t  th e  ‘99% l e v e l  . in  o th e r  two companies the  

d i f f e r e n c e  i s  s i g n i f i c a n t  a t  the  q9% l e v e l  

companies th e  annual s e t  ou tp e rfo rm s  th e  q u a r t e r l y  s e t  ( f o r  a 

breakdown by company see  Table  3 2 ,  Appendix R ) . On th e  

c r o s s - s e c t i o n a l  l e v e l ,  th e  q u a r t e r l y  p r e d i c t i o n s  a re  more 

.a cc u ra te  than  th e  annua l p r e d i c t i o n s  f o r  ev ery  y e a r  o f  the  

tw e lve  y e a r  p e r io d  (See Appendix S ) .

The use  o f  o th e r  s t a t i s t i c s  y i e l d  s i m i l a r  f in d i n g s .  Table

13 .p re s e n ts  summary r e s u l t s  f o r  v a r io u s  rank  m easures .

3
In  f a c t ,  a l l  s i x  companies in  in d u s t r y  33 ex p er ien ced  

n e g a t iv e  e a rn in g s  a t  l e a s t  once d u r in g  th e  survey  p e r io d .  In
th e  sam ple, th e r e  a r e  f i f t e e n  companies t h a t  f a l l  in  t h i s
c a te g o r y .

4
A lthough p r e d i c t i o n  models u s in g  r a t i o s  t h a t  became 

m e an in g les s  o r  u n d e f in e d  when e a rn in g s  a re  n e g a t iv e  a re  n o t  
a p p l ie d  to  companies which r e p o r te d  such r e s u l t s ,  l a rg e  
in a c c u r a c ie s  cou ld  s t i l l  be produced ( c o n s id e r  fo r  in s ta n c e ,  
th e  e f f e c t  o f  n e g a t iv e  EPSAD on the  perfo rm ance  o f  a d d i t i v e - t r e n d  
models l i k e  1 , 2 , 14 o r  18 d e t a i l e d  in  Appendix 0.
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TABLE 13

Rank M easures

Based on th e  Squared E r r o r

S t a t i s t i c S e t  Q S e t A

Average rank  o f  e r r o r
( ran k  averaged over a l l  company- 2 .1

p e r io d s )
2 .9

Average rank  o f  company mean e r r o r  1 .4 3 .3

Average number o f  tim es f i r s t
(o u t  o f  36 p r e d i c t i o n  p e r io d s )  16 .8 6.1

NOTE: Ranks a re  based  on a four-w ay com parison  o f  s e t s  Q, A,
MA and MQ (average  rank  f o r  a l l  s e t s  i s  2 .5 ) .

A gain , l i k e  th e  r e s u l t s  based  on the  e r r o r  m easu re , th e  

av erag es  above, which a re  ind ep en d en t o f  th e  s i z e  o f  the  

d i f f e r e n c e  in  th e  e r r o r s ,  r e f l e c t  a c o n s i s t e n t  p a t t e r n  overtim e  

and a c ro ss  companies w i th  a lm ost no e x c e p t io n .  A p p l ic a t io n

o f  th e  n o n -p a ra m e tr ic  s ig n  t e s t  to  th e  p a i r e d  ra n k s  shows th a t  

th e  d i f f e r e n c e s  a re  s i g n i f i c a n t  a t  th e  99% l e v e l  ( f o r  a 

breakdown by company, see  Table  33, Appendix R ) . 

m entioned  b e f o r e ,  were ex p ec ted  and concur w ith  p re v io u s  

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

models m igh t be r e l a t e d  to  s e v e r a l  f a c t o r s .  F i r s t ,  t h e r e  cou ld  

e x is t  of course a r e a l  in fo r m a t io n a l  c o n te n t  in  q u a r t e r l y  r e p o r t s  

which would tend  to  r e s u l t  in  a c c u r a te  annual 

e a r n in g s .  Second, b e in g  made f o r  s h o r t e r  p e r io d ,  the
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q u a r t e r l y  f o r e c a s t s  a re  i n h e r e n t ly  more a c c u r a te .  W hile

th e  annual f o r e c a s t  p r e d i c t s  a p e r io d  o f  one y e a r  in  th e  f u tu r e  ,

q u a r t e r l y  f o r e c a s t s  a r e ,  i n  f a c t ,  mode f o r  p e r io d s  ra n g in g

from n in e  months ( p r e d i c t i o n s  fo l lo w in g  the  f i r s t  q u a r t e r l y

r e p o r t )  to  t h r e e  months ( p r e d i c t i o n s  fo l lo w in g  th e  t h i r d

q u a r t e r l y  r e p o r t ) .  Although t h i s  in  i t s e l f  does n o t

n e c e s s a r i l y  mean t h a t  annual f o r e c a s t s  a re  l e s s  a c c u r a t e ,  one

would ex p ec t  j u s t  t h a t  i f  q u a r t e r l y  r e p o r t s  do n o t  have a

m is le a d in g  content."* F i n a l l y ,  e s t im a te s  o f  p a ra m ete rs  used

in  p r e d i c t i o n  models a re  more r e l i a b l e  when based  on more

o b s e r v a t io n s .  Q u a r te r ly  d a ta  c o n s i s t s  o f  more o b s e r v a t io n s

th a n  th e  annual d a t a ,  thus  making i t  p o s s ib l e  to  e s t im a te  the
6

r e q u i r e d  p a ra m ete rs  more a c c u r a t e ly .  An a t te m p t  to  d i s c e r n  

th e  f i r s t  two f a c t o r s  i s  made in  t h i s  c h a p te r .

Annual a c c o u n t in g -b a se d  models v s .  macro models

I t  ap p ea rs  t h a t  f o r  i n d iv id u a l  com panies, th e r e  i s  on th e  

averag e  on ly  a s l i g h t  improvement in  e a rn in g s  f o r e c a s t s  due to  

th e  u se  o f  macro economic d a ta  ( s e t  MA). I t  does n o t  fo l lo w

"*If th e  r e s u l t s  in  th e  fo u r  q u a r t e r s ,  Q  ̂ , Q2 , Qq and 
a r e  fo u r  indep en d en t random v a r i a b l e s ,  then  th e  annual r e s u l t ,  
w hich i s  t h e i r  sum, has l a r g e r  v a r ia n c e  (and i s  t h e r e f o r e  l e s s  
p r e d i c t a b l e )  than  a su b -p e r io d  s in c e

Var \  Var ^  Var \  Var Q ^ N  A).

^However, because  o f  th e  e x i s t e n c e  o f  s e a s o n a l i t y  th e  
r e l e v a n t  q u a r t e r l y  t i m e - s e r i e s  i s  based  upon p a s t  o b s e r v a t io n s  
o f  th e  same q u a r t e r  r a t h e r  than  011 a s e r i e s  c o n ta in in g  a l l  fo u r  
q u a r t e r s .
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however, t h a t  t h i s  d a ta  i s  in c a p a b le  o f  improving c o n s id e ra b ly  

e a r n in g s  f o r e c a s t s  o f  some companies o r  o f  a l l  companies in  

some p e r io d s .  I t  on ly  means t h a t  th e r e  i s  no n o t i c e a b le  

d i f f e r e n c e  between the  average  perform ance - over p e r io d s  and 

com panies, o f  th e  two s e t s .  I t  shou ld  be no ted  however t h a t  

w h i le  th e  annual s e t  (A) com prises  f i v e  a l t e r n a t i v e  models the  

macro economic s e t  (MA) d e s p i t e  u s in g  fo u r  a l t e r n a t i v e  v a r i a b le s  

employs on ly  one p r e d i c t i o n  fo r m u la t io n .  The s l i g h t  improve

ment a t t r i b u t e d  to  macro d a ta  i s  th u s  a lower l i m i t  to  t h e i r  

c o n t r i b u t i o n .

The averag e  r e l a t i v e  a b s o lu te  e r r o r  f o r  s e t  MA i s  19.83% 

compared to  20.60% f o r  s e t  A. T h is  d i f f e r e n c e  i s  i n s i g n i f i c a n t  

and th e  r e s u l t s  a re  even r e v e r s e d  under th e  squared  e r r o r  lo s s  

f u n c t io n .  N e v e r th e le s s ,  in  a m a jo r i t y  o f  th e  companies ( tw en ty -  

e i g h t )  th e  averag e  a b s o lu te  e r r o r  i s  lower f o r  S e t A. A lso , 

i n d u s t r y  29 d e m o n s tra te s  a c l e a r  dominance o f  s e t  MA o v e r  s e t  

A (b o th  i n  term s o f  number o f  companies and o f  average e r r o r ) . 

F u r th e rm o re ,a s  shown in  th e  n e x t  s e c t i o n ,  macro economic d a ta  

do s i g n i f i c a n t l y  improve f o r e c a s t s  made a f t e r  the  f i r s t  q u a r t e r .

For d e t a i l e d  r e s u l t s  and a breakdown by company see Appendix R.

Q u a r te r ly  acco u n tin g  based models v s .  q u a r t e r l y  m acro /acco u n tin g
Models

T his  com parison between model s e t s  Q and MO r e f l e c t s  the  

averag e  in c re m e n ta l  c o n t r ib u t io n  o f  q u a r t e r l y  r e p o r t s .  Like 

the  p re v io u s  com parisons , the  r e s u l t s  a re  in  form o f  an average  

over th e  th re e  q u a r t e r l y  p r e d i c t i o n s  ( p r e d i c t i o n s  a re  made
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a f t e r  the  f i r s t ,  second and th e  t h i r d  q u a r t e r s . )

As re p o r te d  in  the  p re c e d in g  s e c t i o n ,  th e  a d d i t i o n  o f  

macro-economic in fo rm a t io n  makes l i t t l e  improvement in  the  

accuracy  o f  e a rn in g s  f o r e c a s t .  The com parison  Q-MQ would 

t h e r e f o r e  measure th e  g ro s s  and p o s s ib ly  the  n e t  c o n t r i b u t io n  

o f  q u a r t e r l y  a cc o u n t in g  r e p o r t s .  T ab le  14 shows th e  

com parative  r e s u l t s  f o r  s e t s  Q and MQ, under  the  two l# s s  

fu n c t io n s  - the  sq u a re  e r r o r  and th e  r e l a t i v e  a b s o lu te  e r r o r .

TABLE 14
•k

Average E r ro r  f o r  Q u a r te r ly  Accounting and Macro 
Models by Loss F u n c t io n  and In d u s t ry

Squared E r r o r  R e la t iv e  A bso lu te  E r ro r
( l o s s  f u n c t io n a l )  ( lo s s  f u n c t io n a l )

5   MQ Q MQ

A ll Sample .235 .429 14.91 • 17.50
. In d u s t ry

10 .179  .381 13.60 19.87
20 .055 .068 10.29 10.35
28 .098 .151 7 .65  8 .92
29 .092  .058 8 .87  9 .56
33 1.075 2 .419 30.02 39.02
35 .100 .194 11.52 15.27

Simple average

Except fo r  i n d u s t r y  29, s e t  Q perfo rm s c l e a r l y  b e t t e r  th an  s e t  

MQ. T e s ts  fo r  i n d i v i d u a l  companies show t h a t  th e  average  

squared  e r r o r  o f  s e t  A i n  t h i r t y - n i n e  companies ( th e  d i f f e r e n c e  

i s  s i g n i f i c a n t  a t  th e  99% l e v e l  f o r  tw en ty -sev en  companies and 

a t  95% l e v e l  fo r  a n o th e r  s i x  co m pan ies ) .  The v a r io u s  rank  

s t a t i s t i c s  p re s e n te d  i.n T ab le  15 p o in t  to  th e  same c o n c lu s io n .
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TABLE 15 

RANK MEASURES 

Based on th e  Squared E r ro r  

S t a t i s t i c  S e t 0 Se t MQ

Average rank  o f  e r r o r ( r a n k  averaged
o v er  a l l  com pany-periods) 2 .1

Average ran k  o f  company means e r r o r s  1 .4

Average number o f  tim es f i r s t
(o u t  o f  36 p r e d ic t io n  p e r io d s )  16.8

Note: Ranks a r e  based a four-w ay com parion o f  s e t s  Q, A,
MA and MQ (av e rag e  ra n k  fo r  a l l  s e t s  i s  2 .5 ) .

Q u a r te r  by Q u a r te r  Perform ance

The o v e r a l l  perfo rm ance  o f  the  q u a r t e r l y  model s e t s  i s  an 

av erag e  over th e  th r e e  p r e d i c t i o n s  made a n n u a l ly  a f t e r  each one

o f  th e  f i r s t  t h r e e  q u a r t e r s .  Such a com parison  y i e l d s  an a lm ost

obv ious  f in d in g  t h a t  q u a r t e r l y  models o u tp e rfo rm  annual m odels . 

However, i t  c anno t r e v e a l  th e  in c re m e n ta l  improvement due to  

each  o f  the  q u a r t e r s  n o r  does i t  show th e  r e l a t i v e  e f f i c i e n c y  

o f  d i f f e r e n t  model s e t s  a f t e r  each  o f  th e  q u a r t e r s .  Such a 

knowledge however i s  im p o r ta n t  in  e v a lu a t in g  th e  in fo r m a t io n a l  

c o n te n t  o f  a l t e r n a t i v e  in p u t s . .  T ab le  16 p r e s e n t s  the  average  

e r r o r  a s s o c i a t e d  w i th  the fo u r  model s e t s  a f t e r  each  o f  the  

q u a r t e r l y  p r e d i c t i o n s .  As one would e x p e c t  th e  q u a l i t y  o f  the

2 .4

2.1

6.0
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f o r e c a s t s  improves m o n o to n ic a l ly  as the  f o r e c a s t i n g  time 

approaches  th e  end o f  the  y e a r .  The annual s e t  (A) p roduces  

one p r e d i c t i o n  a t  the  b eg in n in g  o f  each y e a r  and th e  f o r e c a s t  

e r r o r  i s  t h e r e f o r e  the  same th ro u g h o u t the  y e a r .

The c o n t in u o u s  in c r e a s e  in  f o r e c a s t in g  accu racy  i s  common 

to  m ost companies and to  a l l  s i x  i n d u s t r y  g ro u p s .  F u r th e rm o re ,  

th e  phenomenon o f  e r r o r  r e d u c t io n  over tim e e x i s t s  th ro u g h o u t  

th e  e n t i r e  p r e d i c t e d  p e r io d  o f  1961 to  1972. (For d e t a i l e d  

r e s u l t s  of i n d iv id u a l  companies and i n d u s t r i e s  see Appendices 

R and S ) .

Q u a r te r ly  A ccoun ting-based  models

T ab le  17 d e s c r ib e s  the  r e d u c t io n  in  the  f o r e c a s t  e r r o r  

o v e r  time by i n d u s t r y .  The second q u a r t e r  red u c es  th e  average  

r e l a t i v e  e r r o r  from 18.79% to  14.97%; th e  e r r o r  f u r t h e r  d e c re a s e s  

t o  11.00% fo l lo w in g  th e  t h i r d  q u a r t e r  p r e d i c t i o n .  The t r e n d  o f  

e r r o r - r e d u c t i o n  over tim e i s  found in  a l l  i n d u s t r i e s .

TABLE 17

Average R e la t iv e  A bso lu te  E r ro r*  o f  s e t  Q a t  D i f f e r e n t  
Times o f  P r e d i c t i o n  by In d u s t ry

P r e d ic t io n  made a f t e r  th e :

A l l F i r s t Second T hird
Q u a r te rs Q u a r te r Q u a r te r Q u a r te r

A ll  Sample 14.91 18.79 14.97 11.00

Indus t r y  
10 13.60 18.19 14.47 8 .17
20 10.29 12.93 10.70 7 .2 4
28 7 .65 10.41 7 .76 4 .8 2
29 8.87 13.58 7 .54 5 .50
33 30.02 37.49 30.43 22.30
35 11.52 15.60 10.85 8 .14

•Jf
Simple a v e rag e .
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The d eg ree  o f  improvement between th e  f i r s t  and th e  second q u a r t e r s

and between th e  second and the  t h i r d  q u a r t e r s  i s  ve ry  much the

same ( in  a b s o lu te  te rm s) f o r  th e  t o t a l  sample and f o r  in d iv id u a l

i n d u s t r i e s .  The e r r o r  r e d u c t io n  i s  e v id e n t  in  v i r t u a l l y  a l l

com panies. In  a l l  f i f t y  companies ( ! )  th e  e r r o r  d e c re a se  from

th e  f i r s t  to  the  second q u a r t e r  p r e d i c t i o n s )  and in  f i f t y - s e v e n

companies an a d d i t i o n a l  e r r o r  r e d u c t io n  r e s u l t s  from the  t h i r d

q u a r t e r  p r e d i c t i o n .  S im i la r  r e s u l t s  a re  r e p o r te d  by Coates

(1973); ! n tw e n ty - f iv e  o u t  o f  tw en ty -seven  companies sampled the

av erag e  e r r o r  d e c re a se d  m o n o to n ic a l ly  o v e r  time ^ I b i d . , p . 144)

The r e d u c t io n  i n  th e  e r r o r  fo r  the  in d iv id u a l  company i s

s t a t i s t i c a l l y  s i g n i f i c a n t  (Pitman t e s t  i s  a p p l ie d  to  th e  squared
in  e r r o r

e r r o r s ) .  The r e d u c t io n  between the  f i r s t  and th e  second q u a r t e r s  

i s  s i g n i f i c a n t  a t  th e  95% l e v e l  in  t h i r t y - s e v e n  companies (o u t  

o f  f i f t y ) ; th e  r e d u c t io n  in  e r r o r  between th e  second and th e  t h i r d  

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

(o u t  o f  f o r t y - s i x  companies in  which s u c h . r e d u c t io n  o c c u r re d ) .  For 

breakdown by company see  T ab les  34 and 35 in  Appendix R.

Q u a r te r ly  m acro-based  models

In  an e a r l i e r  com parison  between th e  annual a cco u n tin g  based 

models ( s e t  A) and th e  q u a r t e r l y  m acro -based  models ( s e t  MA), 

th e  r e s u l t s  were in c o n c lu s iv e  o r  a t  l e a s t  p o in te d  to  th e  f a c t  

t h a t  on th e  averag e  th e  q u a r t e r l y  macro in fo rm a t io n  does n o t  

c o n t r i b u t e  s i g n i f i c a n t l y  to  th e  accuracy  o f  f o r e c a s t  o f  company
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e a r n in g s .  T h is  i s  r e f l e c t e d  a l s o  i n  th e  in c re m e n ta l  c o n t r i b u t i o n  

o f  th e  m acro-econom ic d a t a .  The f in d in g s  i n d i c a t e  t h a t  the  

a d d i t i o n  o f  q u a r t e r l y  m a cro -d a ta  does n o t  m e an in g fu l ly  improve 

th e  f o r e c a s t .  In  some in s ta n c e s  th e  c o n t r i b u t i o n  o f  th e  most 

r e c e n t  q u a r t e r l y  in fo rm a t io n  i s  n i l l .  The breakdown i n to  

i n d u s t r i e s  p o in t s  to  th e  same m inor q u a r t e r - t o - q u a r t e r  improve

m e n ts .  E xam ination  o f  the  i n d i v i d u a l  companies r e v e a l s  th a t  

in  tw e n ty - fo u r  companies the  average  squared  e r r o r  a s s o c ia te d  

w i th  p r e d i c t i o n s  produced  by s e t  MA m o n o to n ic a l ly  d e c l i n e  over 

th e  q u a r t e r s ,  a l th o u g h  th e  e r r o r  r e d u c t io n s  a re  sm all  and 

s i g n i f i c a n t .  In  f i f t e e n  o th e r  companies th e r e  i s  no r e d u c t io n  

o r  in c r e a s e  o f  a ccu racy  over th e  q u a r t e r s  and in  th e  rem a in ing  

e le v e n  companies th e  e r r o r  even in c r e a s e s  on the  a v e rag e .  For 

d e t a i l e d  r e s u l t s  and a breakdown by company see  T able  32 in  

Appendix R.

Q u a r te r ly  m a c ro /ac c o u n t in g  models

The s e t  MQ makes u s e ,  in  each  q u a r t e r l y  p r e d i c t i o n ,  o f  the  

m ost r e c e n t  macro d a ta  and o f  p a s t  q u a r t e r l y  a cco u n tin g  d a ta  

(e x c lu d in g  th e  m ost r e c e n t  q u a r t e r ) .  I t  fo l lo w s  t h a t  b e s id e  th e  

m acro-econom ic d a t a  the  f i r s t  q u a r t e r l y  f o r e c a s t  employs only  

an n u a l  a cc o u n t in g  d a t a .  The second q u a r t e r l y  p r e d i c t i o n  uses  

an n u a l  a c c o u n t in g  d a ta  p lu s  th e  f i r s t  q u a r t e r  acco u n tin g  

in fo r m a t io n .  The t h i r d  q u a r t e r  f o r e c a s t  u se s  second q u a r t e r  

a c c o u n t in g  in fo rm a t io n  ( f o r  a d e s c r i p t i o n  o f  s e t  MQ see  Appendix 0 ) .
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T h is  means o n ly  t h a t  accu racy  improvement from the  f i r s t  q u a r t e r  

t o  the  second q u a r t e r s  r e f l e c t s  th e  in t r o d u c t io n  o f  th e  f i r s t  

q u a r t e r  r e s u l t s  and s i m i l a r l y  improvement in  accuracy  between 

th e  second and t h i r d  q u a r t e r s  f o r e c a s t s  r e f l e c t s  the  a d d i t io n  

o f  th e  second q u a r t e r l y  r e p o r t .  A lthough th e  s e t  MQ r e l i e s  

on a s i n g l e  f o r e c a s t  fo rm u la t io n  th e  r e s u l t s  p re s e n te d  in  Table 

18 a re  g e n e r a l ly  the  same a s  th o se  r e p o r te d  f o r  th e  q u a r t e r ly  

a c c o u n t in g -b a s e d  m odel. Namely, th e re  i s  a d i s t i n c t  r e d u c t io n  

i n  th e  f o r e c a s t  e r r o r  from q u a r t e r  to  q u a r t e r ,  a phenomenon 

common to  a l l  in d u s t r y  g ro u p s .

TABLE 18
“fc

A v e r a g e  R e l a t i v e  A b s o l u t e  E r r o r  o f  S e t  MQ b y  T i m e  o f  
P r e d i c t i o n s  a n d  I n d u s t r y

P r e d i c t i o n  made a f t e r  th e :

A ll F i r s t Second Third
Q u a r te rs Q u a rte r Q uarte r Q u ar te r

A l l  sample 17.50 19.82 17.78 14.98
In d u s t r y

10 19.87 23.05 20.01 16.66
20 10.35 11.60 10.64 8.83
28 8 .92 10.60 9.39 6.80
29 9.56 11.73 9.65 7.31
33 39.01 39.21 40 .75 37.43
35 15.27 17.41 15.92 12.55

* Simple average

The e r r o r  r e d u c t io n  i s  l a r g e r  between the  second and th e  t h i r d  

q u a r t e r  than  i t  i s  between the  f i r s t  two q u a r t e r s .  T h is  b e a r s  

on th e  com para tive  m a rg in a l  c o n t r i b u t i o n  o f  th e  f i r s t  and the
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second q u a r t e r l y  r e p o r t s .  I t  appea rs  t h a t  th e  second q u a r t e r

acc o u n t in g  in fo rm a t io n  has g r e a t e r  impact on th e  f o r e c a s t s  accu racy  

than  th e  in fo rm a t io n  o f th e  f i r s t  q u a r t e r s . -  This  f a c t  i s  a l s o  

r e f l e c t e d  in  the  number o f  companies fo r  which the  e r r o r  r e d u c t io n  

i s  s i g n i f i c a n t .  Only tw e n ty -sev e n  companies e x p e r ie n c e  s i g n i f i c a n t  

e r r o r  r e d u c t io n  (957. l e v e l )  between th e  f i r s t  and second q u a r t e r  

w h ile  t h i r t y - s e v e n  companies e x p e r ie n c e  such a r e d u c t io n  between 

th e  second and the  t h i r d  q u a r t e r .  M oreover, seven companies 

show an in c r e a s e  in  the  e r r o r  between the  f i r s t  and second q u a r t e r s .  

These f in d in g s  a re  f u r t h e r  ex p lo re d  in  the  n ex t  s e c t i o n .

An a l t e r n a t i v e  way to  p r e s e n t  th e  s u p e r i o r i t y  o f  d i f f e r e n t  

model s e t s  a t  d i f f e r e n t  p o in t s  o f  tim e in v o lv e s  the  u se  o f  an 

o r d i n a l  s t a t i s t i c  -  "The number o f  t im es b e s t " .  Summarizing t h i s  

s t a t i s t i c  f o r  ev ery  model s e t  ov e r  a l l  p e r io d s  and companies 

(1800 o b s e r v a t io n s )  the  p r o b a b i l i t y  o f  any model s e t  to  o u t 

perfo rm  the  r e s t  can  be computed fo r  a l l  p r e d i c t i o n s  and fo r  

p r e d i c t i o n s  made a f t e r  each  o f  th e  q u a r t e r s .  Table  19 which 

p r e s e n t s  th e s e  p r o b a b i l i t i e s  o f f e r s  a n o th e r  d im ension  o f  the  

com para tive  e r r o r s  shown in  T ab le  16.

TABLE 19

P r o b a b i l i t y  o f  Dominance in  a Given P e r io d  by 
Q u a r te r s  and Model S e ts

T o ta l  Q
Model Se t 

A MA MQ
A ll  p r e d i c t i o n s

1.00  .47 17 16 20
P r e d ic t io n s  made a f t e r :
F i r s t  Q u a r te r  1 .00 .41
Second " 1 .00  .48
T hird  " 1 .00  .52

.23

.15

.13

.21

.15

.13

15
22
22
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The q u a r t e r - t o - q u a r t e r  improvement in  th e  accu racy  o f  th e  

q u a r t e r l y  s e t  (Q) i s  r e f l e c t e d  in  the  in c r e a s e  in  the  p r o b a b i l i t y  

o f  t h i s  s e t  to  become th e  b e s t  as  the  y e a r  p r o g r e s s e s .  The 

annual model (A) which has a dominance p r o b a b i l i t y  o f  on ly  .23  

a f t e r  th e  f i r s t  q u a r t e r  i s  even l e s s  l i k e l y  to  be b e s t  a f t e r  the  

second and th e  t h i r d  q u a r t e r s  ( p r o b a b i l i t i e s  o f  .15 and 13 r e 

s p e c t iv e ly )  . A lthough th e  p r o b a b i l i t i e s  v a ry  somewhat over the  

tw e lv e -y ea r  s u r v e y j they  appear to  be r e l a t i v e l y  s t a b l e .

D e ta i l e d  r e s u l t s  a re  p re s e n te d  in  Table  33 in  Appendix R.

M easures o f  th e  M arg ina l C o n t r ib u t io n  o f  Q u a r te r ly  
R eports

The measure Q-A r e p r e s e n t s  th e  t o t a l  improvement in  e a rn in g s

f o r e c a s t s  made by the  a d d i t i o n  o f  q u a r t e r l y  acco u n tin g  in fo rm a t io n

to  the  annual r e p o r t s .  As cou ld  be expec ted  th e  average  e r r o r

d e c re a se s  s i g n i f i c a n t l y  when models o f  s e t  Q r a t h e r  than  o f  s e t  A

a re  employed in  th e  f o r e c a s t s  ( s e e  T ab le  1 6 ) .  The 
in c re m e n ta l  c o n t r i b u t i o n  o f  each  o f  th e  t h r e e  q u a r t e r l y  
r e p o r t s  to  th e  accu racy  o f  th e  e a rn in g s  f o r e c a s t s  i s  o f  
more i n t e r e s t  and can be a s s e s s e d  th rough  th e  com parisons Q (l) -A ,

Q(' l ) -Q (2 )  and Q (2 )-Q (3 ) ,  r e s p e c t i v e l y .  Table  20 summarizes the

r e s u l t s  f o r  one lo s s ' - f u n c t io n ,  th e  r e l a t i v e  a b s o lu te  e r r o r .  The

p e rc e n ta g e  o f  e r r o r  r e d u c t io n  due to  th e  f i r s t  q u a r t e r  i s  s m a l le r

compared to  th e  r e d u c t io n s  a t t r i b u t e d  to  th e  second and the  t h i r d

q u a r t e r s .  Only in  tw elve companies th e  f o r e c a s t s  based  on the

f i r s t  q u a r t e r l y  r e p o r t  a re  s i g n i f i c a n t l y  more a c c u ra te  than  th o se

based m ere ly  on p a s t  annual a cc o u n t in g  d a t a .^



www.manaraa.com

98

TABLE 20
T o ta l  R educ tion  in  th e  Average E r ro r  Due to  New 

Q u a r te r ly  A ccounting  In fo rm a t io n  
(As a .p e r c e n ta g e  o f  the  i n i t i a l  e r r o r )

Number Number o f  companies
o f  companies w i th  s ig n if ic a n t

E r ro r  w ith  e r r o r - r e d u c t i o n
Comparison R ed u c t io n (%) e r r o r - r e d u c t i o n  (95% le v e l ) _____

F i r s t
Q u a r te r ly
R eport Q (l) -A  8 .8  37 12

Second
Q u a r te r ly
Report Q(2 ) -Q ( l)  2 0 .3  50 37

T h ird
Q u a r te r ly
R eport Q(3)-Q(2) 26.5  48 34-

Simple average  over the  sample o f  the  r e l a t i v e  a b s o lu t e  e r r o r .

I t  would be i n s t r u c t i v e  a t  t h i s  p o in t  to  compare th e  above
8

f in d in g s  w i th  th e  r e s u l t s  r e p o r te d  by o th e r  s t u d i e s .  Green 

and S e g a l l  (1966) base  t h e i r  r e s u l t s  on th e  average  perform ance 

o f  s e v e r a l  f o r e c a s t  model a p p l ie d  to  a l l  companies in  the  

sample. They conclude  t h a t  " th e  f i r s t - q u a r t e r  r e p o r t s  as 

p r e s e n t l y  p re p a re d ,  a re  o f  l i t t l e  h e lp  in  f o r e c a s t in g  annual EPS" 

( i b i d . , p . 5 5 ) .  This  c o n c lu s io n  i s  n o t  su p p o rted  by two o th e r  

s t u d i e s  which use  a s i m i l a r  approach  - Brown and N ie d e r h o f fe r  (1968)

at'

The use  o f  the  squared  e r r o r  produced somewhat d i f f e r e n t  p e r 
c e n ta g e s ;  n e v e r t h e l e s s ,  i t  i n d i c a t e s  the  same r e l a t i o n  between the  
in c re m en ta l  c o n t r i b u t i o n s  o f  the  th r e e  q u a r t e r s .

g
As n o ted  a l r e a d y  th e  com parison i s  im p e rfe c t  due to  d i f f e r e n c e s  

in  m e th o d o lo g ie s .  For e b r i e f  d i s c u s s io n  o f  the  m ethodo log ies  used by 
o th e r  s t u d i e s  see  C hapter  T. The m ethodology employed in  t h i s  s tudy  
i s  o u t l in e d  in  C hapter  IV.
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and R e i l l y  e t  a l .  (1973) . Brown and N ie d e rh o f fe r  

f in d  t h a t  " th e  q u a r t e r l y  p r e d i c t i o n s  as a group g e n e r a l ly  were 

s u p e r io r  to  th e  an n u a ls  as a group" ( i b i d ,  p .  4 4 6 ) .  R e i l l y  e t  a l .  

conc lude  t h a t  th e  f i r s t  q u a r t e r  EPS models perform ed somewhat b e t t e r  

th a n  annual m o d e ls .  A c a r e f u l  a n a ly s i s  o f  t h e i r  r e s u l t s ,  however, 

sh o w ;th a t  th e  f i r s t - q u a r t e r  e r r o r - r e d u c t i o n  when measured by the  

com parison  between th e  b e s t  q u a r t e r l y  and annual models i s  c l e a r l y  

s m a l le r  than  th e  e r r o r  r e d u c t io n s  in  the  second and t h i r d  q u a r t e r s .  

For example, from T able  1, 2 and 3 o f  Brown and N ie d e r h o f fe r  s tu d y  

i t  can be le a r n e d  t h a t  th e  average  r e l a t i v e  e r r o r - r e d u c t i o n  (based 

on th e  p e rc e n ta g e  r e l a t i v e  e r r o r )  fo r  the  p e r io d  1963 to  1965 is  

13.7% in  th e  f i r s t  q u a r t e r ,  20.5% in  th e  second q u a r t e r  and 33.4% 

in  th e  t h i r d  q u a r t e r .  S im i l a r ly ,  T ab les  1 and 2 in  th e  work o f  

R e i l l y  e t  a l .  show no improvement in  the  EPS f o r e c a s t  in  th e  f i r s t  

q u a r t e r  o f  1967 compared to  17.6% e r r o r - d e d u c t io n  in  th e  second 

q u a r t e r .  C oates  (1973) f i n d i n g s ,  do n o t  p o in t  to  a s i g n i f i c a n t  

d i f f e r e n c e  between th e  in c re m e n ta l  c o n t r i b u t i o n  o f  the  d i f f e r e n t  

q u a r t e r s .  From T able  2 ( ib id . ,  p .  144) i t  can be le a r n e d  t h a t  

th e  averag e  e r r o r  r e d u c t io n  in  h i s  sample ( th e  e r ro r -m e a s u re  s e l e c t e d  

i s  th e  m ean-squared  d e v ia t io n )  i s  28.3%, 28.9% and 36.5% a f t e r  

th e  f i r s t ,  second and t h i r d  q u a r t e r ,  r e s p e c t i v e l y .  Barnea ej: al_ 

(1972A), f in d  t h a t  m arket r e a c t i o n  to  f i r s t  q u a r t e r  announcement 

i s  weak and in  f a c t ,  i n s i g n i f i c a n t ,  w h ile  m arket re sp o n se  to  the  

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

T h is  s t u d y 's  r e s u l t s  coup led  w ith  th e  a fo rem en tio n ed  e m p ir ic a l  

evidence^ p o in t  to  th e  r e l a t i v e  i n f e r i o r i t y  o f  th e  f i r s t  q u a r t e r
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as a p r e d i c t o r  o f  annual e a rn in g s  and c o n se q u e n t ly  to  i t s  m ild

e f f e c t  on m arke t b e h a v io r .  One p o s s i b l e  e x p la n a t io n  fo r  th e se

r e s u l t s  i s  the  h ig h  v o l a t i l i t y  found in  th e  a cc o u n t in g  numbers o f

f i r s t  q u a r t e r l y  r e p o r t s  ( t h i s  f in d in g  i s  r e p o r te d  in  T ab le  4

and in  the  p u r s u a n t  d i s c u s s io n  in  C hapter IV ). For companies

w i th  s e a s o n a l  e a rn in g s  (and m ost o f  them have s e a s o n a l  e a r n in g s -

see  Appendix E) such v o l a t i l i t y  would imply p o t e n t i a l  d i f f i c u l t i e s

i s  employing s e a s o n a l  p r e d i c t i o n  models which assume s t a b l e  
q

s e a s o n a l  p a t t e r n . "

As d is c u s s e d  e a r l i e r  (pp . 2 5 -2 7 ) ,  th e  in c re m e n ta l  v a lu e  o f  

q u a r t e r l y  r e p o r t s  can be e v a lu a te d  on ly  a f t e r  c o n s id e r in g  the  

c o n t r i b u t i o n  o f  n o n -a c co u n tin g  in fo rm a t io n  a v a i l a b l e  a t  th e  

tim e o f  the  f o r e c a s t s .  C om pany-re lated  and econom y-re la ted  

in fo rm a t io n  a re  p resum ably  used  by in v e s t o r s  in  complement to  

a cc o u n tin g  r e p o r t s .  As a r e s u l t ,  the  com parisons p r e s e n te d  in  

T ab le  20, shou ld  be viewed o n ly  as the  upper l i m i t  f o r  the  

c o n t r i b u t i o n  o f  q u a r t e r l y  a cc o u n tin g  r e p o r t s .  For re a so n s  

d i s c u s s e d  in  C hap ter  IV (pp . 24-5), on ly  the  e f f e c t  o f  macro

economic v a r i a b l e s  on th e  f o r e c a s t  accu racy  i s  be in g  c o n s id e re d .

S e t  Q u se s  a l l  q u a r t e r l y  a cc o u n t in g  d a ta  up to  and in c lu d in g  the  

most r e c e n t  q u a r t e r .  MQ does n o t  make use  o f  the  m ost r e c e n t

9A d i f f e r e n t  and somewhat s p e c u la t iv e  e x p la n a t io n  fo r  the  in  
s i g n i f i c a n t  m arke t r e a c t i o n  fo l lo w in g  th e  f i r s t  q u a r t e r l y  announce
ment ( r e p o r t e d  by Barnea £ t  a l . )  i s  the  p ro x im ity  o f  the  f i r s t -  
q u a r t e r  r e p o r t  to  the  p re c e d in g  annual announcement. E x is te n c e  o f  
t r a n s a c t i o n  c o s t  m ight p re v e n t  i n v e s to r s  from f r e q u e n t  changes in  
h o ld in g ;  t h e r e f o r e }i f  some i n v e s t o r s  r e v i s e d  t h e i r  e x p e c ta t io n s  and 
p o r t f o l i o  fo l lo w in g  th e  annual announcement, they  a re  l e s s  l i k e l y  to  
be engaged in  a n o th e r  m ajor h o ld in g  change two months l a t e r .
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a cc o u n tin g  q u a r t e r l y  in fo rm a t io n ;  in s t e a d  i t  u se s  r e c e n t  macro- 

economic d a ta  as th e  only  so u rce  o f in fo rm a t io n  abou t t h i s  q u a r t e r .

The "m a rg in a l” c o n t r ib u t io n  of q u a r t e r  n to  th e  p r e d i c t i o n  of annual 

e a r n in g s  can th u s  be e v a lu a te d  th rough  th e  com parison Q(n) -  MQ(n).

T ab le  21 p r e s e n t s  a comparison of s e t s  MQ and Q. The r e d u c t io n  in  

e r r o r  r e p r e s e n t s  th e  improvement in  f o r e c a s t  a c c u ra cy  a t t r i b u t e d  

e x c lu s iv e ly  to  a cc o u n tin g  in fo rm a t io n  c o n ta in e d  i n  th e  q u a r t e r l y  

r e p o r t s .  Two f in d in g s  emerge from th e  t a b l e :  (1) q u a r t e r l y  acco u n tin g  

r e p o r t s  do have an in f o r m a t io n a l  c o n te n t  n o t  conveyed by contem por- 

a ro u s  macro-economic d a ta  and (2 ) th e  "m a rg in a l"  c o n t r i b u t i o n  o f  the  

f i r s t  q u a r t e r l y  r e p o r t  t o  an n u a l  e a rn in g s  f o r e c a s t  i s  c o n s id e ra b ly  

s m a l le r  than  th e  c o n t r i b u t io n s  made by th e  second and th e  t h i r d  

q u a r t e r l y  r e p o r t s .  Exam ination  o f i n d u s t r y  su b -g ro u p s  le a d  to  

s i m i l a r  f in d in g s  (see  T ab le  38,

I t  i s  a p p r o p r ia t e  a t  t h i s  p o i n t  to  b r i e f l y  r e i t e r a t e '  some 

o f th e  q u a l i f i c a t i o n s  c o n ce rn in g  th e  above r e s u l t s .  The " m a rg in a l” 

c o n t r ib u t io n  o f  q u a r t e r l y  r e p o r t s ,  a l th o u g h  more m ean in g fu l  as  a 

m easure o f  in f o r m a t io n a l  c o n te n t  th a n  t h e i r  t o t a l  c o n t r i b u t i o n ,  

i s  b u t  an upper l i m i t  o f  t h e i r  u s e f u l n e s s .  Only one a l t e r n a t i v e  

so u rc e  o f  in fo rm a t io n  i s  b e in g  c o n s id e re d  th e  m acro-economic d a t a .  

F u r therm ore , th e  s e t  MQ which in c o r p o r a te s  th e  macro v a r i a b l e s  

i s  r e p re s e n te d  by a s i n g l e  model fo r m u la t io n ,  which m ight a f f e c t  

i t s  perform ance  r e l a t i v e  to  s e t  Q10 . One i m p l i c a t io n  o f  th o se  

q u a l i f i c a t i o n s  i s  t h a t  th e  t r u e  m a rg in a l  improvement due to  th e  

f i r s t  q u a r t e r l y  r e p o r t  might be s m a l le r  th a n  tfce one o b serv ed ,

10
T his  e f f e c t  i s  somewhat m oderated  by th e  f a c t  t h a t  th e  MQ s e t  

employes the  b e s t  o f  fo u r  m acro-economic v a r i a b l e s ;  a l s o  s t r i c t l y  
sp ea k in g ,  the  com parison of models i s  n o t  between th e  b e s t  model i n  each 
s e t  b u t  r a t h e r  between models w hich were b e s t  i n  p r i o r  p e r io d s .  I t  
shou ld  be n o te d  i n  a d d i t i o n  t h a t  d e s p i t e  i t s  s i n g l e  r e p r e s e n t a t i v e ,  
s e t  MQ perform ed b e t t e r  than  th e  annual s e t ,  r e p r e s e n te d  by f i v e  models 

nooh n f  t h e  t h r e e  q u a r t e r s .
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p o s s ib ly  even z e ro .  A gain, one can r e l a t e  t h i s  t e n t a t i v e  

c o n c lu s io n  to  th e  r e l a t i v e l y  h igh  v o l a t i l i t y  of th e  f i r s t  q u a r t e r  

which ten d s  to  im p a ir  i t s  p r e d i c t i v e  power.

Perform ance  R e la t iv e  t o  The Length of 
th e  F o r e c a s t  P e r io d

The r e s u l t s , t h a t  f o r e c a s t s  o f  an n u a l  e arr i ings  improve a s  th e  

f o r e c a s t  p e r io d  s h o r te n s ,s e e m s  n a t u r a l .  In  p a r t i c u l a r ,  i f  the  

fo u r  q u a r t e r l y  e a rn in g s  numbers a r e  assumed to  be in d ep en d en t 

v a r i a b l e s ,  th e  v a r ia n c e  of th e  an n u a l  e a rn in g s  g iv en  some in te r im  

r e s u l t  would be s m a l le r  than i t s  u n c o n d i t io n a l  v a r i a n c e .  Under 

th e  assum ption  o f independence

V(A) = y: Q^) +  V(q2 ) + v ( q 3 ) + V(q4 )

where *A and d en o te  th e  random v a r i a b l e s  o f  a n n u a l  and q u a r t e r l y  

e a r n in g s .  The v a r ia n c e  o f  th e  annual e a r n in g s  can s e r v e  a s  a 

measure of i t s  p r e d i c t a b i l i t y .  The l a r g e r  i s  th e  v a r i a n c e  the  

more d i f f i c u l t  (and t h e r e f o r e  l e s s  a c c u r a t e )  i s  th e  f o r e c a s t .  By 

th e  tim e t h a t  th e  r e s u l t s  o f  th e  f i r s t  q u a r t e r  a r e  r e p o r t e d ,  th e  

f o r e c a s t  p e r io d  becomes n in e  months ( t h r e e  q u a r t e r s ) .  The v a r ia n c e  

o f  th e  e a rn in g s  i n  th e  rem ain ing  p a r t  o f  th e  y e a r  i s

VCA/Q^q ) = V(q2 ) + V(Q*3 + V(q4) V<£).

In  g e n e r a l ,  i f  th e  in fo rm a t io n  c o n ta in e d  i n  th e  q u a r t e r l y  r e p o r t s  

i s  a t  l e a s t  not m is le a d in g ,  f o r e c a s t  a ccu racy  i s  ex p ec ted  to  in c r e a s e  

a s  new q u a r t e r l y  in fo rm a t io n  a r r i v e s .  I t  i s  t h e r e f o r e  u s e f u l  

t o  examine th e  perform ance o f  f o r e c a s t s  made a f t e r  each  q u a r t e r
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r e l a t i v e  t o  th e  l e n g th  of th e  c o r re sp o n d in g  f o r e c a s t  p e r io d  o r  to  

what appea rs  to  be  even more m ean ingfu l -  th e  e a r n in g s  y e t  to  be r e 

p o r te d .  Loss fu n c t io n s  5 and 6 measure the  sq u a red  e r r o r  and th e

a b s o lu t e  e r r o r ,  r e s p e c t i v e l y ,  d iv id e d  by th e  f r a c t i o n  o f  th e  an n u a l

fitincome s t i l l  unearned  th e  tim e  o f  th e  f o r e c a s t .  The sample 

r e s u l t s  f o r  lo s s  f u n c t io n  6 a r e  r e p o r t e d  in  T ab le  22.

TABLE 22

Average T im e-R e la t iv e  A bso lu te  E r ro r*  (Loss F u n c t io n  6 )

For Q u a r te r ly  and Annual M odels, by Q u a r te r

F o r e c a s t  P e r io d

LflS tModel S e t  4 Q u a r te rs  L a s t  3 Q u a r te rs  L a s t  2 Q u a r te r  Qu a r t e r

A 20 .60

Q(l)
Q(2)

Q(3)

*
Simple a v e rag e .

The r e l a t i v e  accu racy  o f  s e t s  A and Q (i)  a r e  n o t  c o n s id e ra b ly  

d i f f e r e n t .  However, th e  second q u a r t e r  p r e d i c t i o n s  a r e  o f  a 

low er q u a l i t y  and th e  t h i r d  q u a r t e r  p r e d i c t i o n s  have  th e  l a r g e s t  

r e l a t i v e  e r r o r .  The s i z e  o f  th e  e r r o r s  r e p o r te d  i n  T ab le  22 i s  a  . 

f u n c t io n  o f  two e lem ents-  th e  p r e d i c t i v e  a b i l i t y  o f  the  q u a r t e r l y  

( o r  an n u a l)  numbers and th e  p r e d i c t a b i l i t y  o f  th e  f o r e c a s t  p e r io d .

I t  i s  h a rd  to  s e p a r a t e  th e  two f a c t o r s ;  however, i f  e q u a l

20 .17

21 .40

24 .61
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p r e d i c t a b i l i t y  o f  d i f f e r e n t  i n t e r i o r  p e r io d s  i s  assumed, th e  

d i f f e r e n c e s  between th e  e r r o r s  of T ab le  22 would r e f l e c t  on ly  on 

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

i n p u t s .  The c o n c lu s io n  would th e n  be t h a t  th e  f i r s t  q u a r t e r  

b e t t e r  p r e d i c t s  th e  l a s t  n in e  months th a n  th e  second q u a r t e r  

p r e d i c t s  th e  l a s t  s i x  months o f  th e  y e a r ,a n d  th a t ,  on th e  average , 

annual models o u tp e rfo rm  q u a r t e r l y  m odels . T h is  i n t e r p r e t a t i o n  

sheds a  d i f f e r e n t  l i g h t  on e a r l i e r  f in d in g s  o f  th e  s tu d y  (as  w e l l  

a s  on r e s u l t s  r e p o r te d  in  o th e r  works) about th e  perform ance o f 

annual v i s - a - v i s  q u a r t e r l y  m odels. However, th e  u n d e r ly in g  

a ssum ption  t h a t  a l l  q u a r t e r s  a r e  e q u a l ly  p r e d i c t a b l e  i s  n o t  r e a s o n a b le .  

As r e p o r te d  in  C hap ter  I I I  th e  v o l a t i l i t y  of th e  f i r s t  and th e  l a s t  

q u a r t e r s  i s  s i g n i f i c a n t l y  h ig h e r  th an  t h a t  of th e  second and 

t h i r d  q u a r t e r s .  S in ce  th e  perform ance of any n a iv e  p r e d i c t i o n  

depends on th e  s t a b i l i t y  in  b o th  th e  in p u t  p e r io d  and th e  

f o r e c a s t  p e r io d ,  one would ex p ec t  t h a t  p r e d i c t i o n s  o f th e  f i r s t  

and th e  f o u r th  q u a r t e r  as w e l l  as p r e d ic t i o n s  made on th e  b a s i s  

o f  th e  f i r s t  q u a r t e r  sh o u ld  be r e l a t i v e l y  i n a c c u r a t e .  In  f a c t ,  

t h e  l a t t e r  i s  e x a c t ly  one o f  th e  f in d in g s  r e p o r te d  e a r l i e r ;  

fu r th e r m o re ,  p r e d i c t a b i l i t y  o f  th e  f i r s t  and f o u r th  q u a r t e r s  can 

b e  d e r iv e d  from T ab le  22. I f  e q u a l  p r e d i c t i v e  a b i l i t y  of d i f f e r e n t  

in p u t  s e t s  i s  assumed, th e  d i f f e r e n c e s  between th e  e r r o r s  t h e r e in  

would r e f l e c t  on ly  on th e  p r e d i c t a b i l i t y  o f  d i f f e r e n t  q u a r t e r s .  

S p e c i f i c a l l y ,  th e  24.61% e r r o r  would be th e  measure o f the  

p r e d i c t a b i l i t y  o f  th e  f o u r th  q u a r t e r ;  th e  21.40% e r r o r ,  th e
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m easure f o r  the  p r e d i c t a b i l i t y  o f  th e  t h i r d  and f o u r th  q u a r t e r  

com bined ,, e t c .  The p r e d i c t a b i l i t y  o f  th e  f o u r  q u a r t e r s

(as  measured by th e  e r r o r  i n  p r e d i c t i n g  each) would t h e r e f o r e  

be 2 1 .8 8 ,  1 7 .7 1 ,  18.20 and 2 4 .6 1 ,  r e s p e c t i v e l y . '1'^

These r e l a t i o n s h i p s  between th e  p r e d i c t a b i l i t y  o f  th e  fo u r  

q u a r t e r s  match r a t h e r  w e l l  th e  r e l a t i o n s h i p  between t h e i r  

v o l a t i l i t y  ( s e e  f o r  example T ab le  4 i n  C h ap te r  I I I ) .  These 

r e s u l t s ,  to  be s u r e , a r e  based  on th e  assum ption  t h a t  th e  

d i f f e r e n c e s  i n  th e  r e l a t i v e  e r r o r s  p re s e n te d  in  T ab le  22 can be 

a t t r i b u t e d  e x c lu s iv e ly  to  d i f f e r e n c e s  in  p r e d i c t a b i l i t y  o f  

th e  f o r e c a s t e d  q u a r t e r s .  A lthough i t  i s  im p o ss ib le  w i th in  th e  

p re s e n t  m e th o d o lo g ic a l  framework t o  q u a n t i t a t i v e l y  s e p a r a te  the  

e f f e c t s  of p r e d i c t i v e  a b i l i t y  from th o se  o f  p r e d i c t a b i l i t y , i t  i s  

n e v e r th e le s s  more r e a so n a b le  and more c o n s i s t e n t  w i th  p r i o r  

ev id en ce  t o  assume t h a t  th e  r e s u l t s  f u r n is h e d  by T ab le  22 b e a r s  

more on th e  p r e d i c t a b i l i t y  o f  d i f f e r e n t  in t e r im  p e r io d s  th an  

on th e  p r e d i c t i v e  a b i l i t y  of d i f f e r e n t  q u a r t e r l y  r e p o r t s .

To d e r iv e  th e s e  v a lu e s  an a d d i t i o n a l  assum ption  -  t h a t  th e  
a n n u a l  e a rn in g s  a r e  even ly  d i s t r i b u t e d  over th e  q u a r t e r s  -  i s  
n e c e s s a ry .
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Perform ance  i n  P r e d i c t i n g  P o r t f o l i o  E a rn in g s  

The accu racy  w ith  w hich d i f f e r e n t  p r e d i c t i o n  models f o r e c a s t  

e a rn in g s  o f  in d iv id u a l  companies i s  n o t  th e  on ly  o r  n e c e s s a r i l y  

th e  most im p o r tan t  t e s t  o f  t h e i r  pe rfo rm an ce . Some models which 

p r e d i c t  w e l l  in d iv id u a l  company e a rn in g s  m ight perform  p o o r ly  when 

t h e i r  p r e d i c t i o n s  a re  a g g re g a te d  to  produce a p o r t f o l i o  e a rn in g s  

f o r e c a s t .  Poor perfo rm ance  o f  a model in  p r e d i c t i n g  p o r t f o l i o  

e a rn in g s  cou ld  r e s u l t  from a s y s te m a t ic  b i a s  in  p r e d i c t i o n  

( in d ep en d en t o f  e f f i c i e n c y ) ;  a l t e r n a t i v e l y ,  i t  c o u ld  r e s u l t  from 

p o s i t i v e  in te r-com pany  dependence o f  contemporenous e r r o r s  

( f o r  a d i s c u s s io n  on the  e f f e c t s  o f  a p o r t f o l i o  a g g re g a t io n  on 

f o r e c a s t  perform ance  see  C hap ter  I I ,  pp. 38-40). To e x p lo re  th e  

e f f e c t i v e n e s s  o f  d i f f e r e n t  s e t s  o f  models in  p r e d i c t i n g  p o r t o l i o  

e a r n in g s ,  a p o r t f o l i o  c o n s i s t i n g  o f  the  f i f t y  company sample i s  

c o n s t r u c te d .  P r e d ic te d  e a r n in g s  o f  i n d i v i d u a l  companies made 

by each  o f  th e  s e t s  a re  a g g re g a te d  to  produce th e  p r e d ic t e d  e a rn in g s  

o f  th e  p o r t f o l i o .  The a ccu racy  o f  th e  l a t t e r  under a l t e r n a t i v e
4

s e t s  o f  models i s  compared and an a ly zed  ( f o r  a f lo w - c h a r t  o f  the  

computer program se e  Appendix Q ) .

T ab le  23 p r e s e n t s  th e  averag e  e r r o r  a s s o c i a t e d  w i th  the  

fo u r  s e t s  o f  models a f t e r  each o f  th e  q u a r t e r l y  p r e d i c t i o n s .

S e v e ra l  f in d in g s  emerge from th e  T ab le .  The e r r o r s  in  

p r e d i c t i n g  p o r t f o l i o  e a rn in g s  a r e  much s m a l le r  th a n  th e  e r r o r s  

in  p r e d i c t i n g  e a rn in g s  o f  in d iv id u a l  com panies. T h is  i s  

a p p a r e n t ly  a r e s u l t  o f  th e  o f f s e t t i n g  e f f e c t  on th e  e r r o r  from 

a g g re g a t in g  p r e d i c t i o n s  a c ro s s  com panies. A s t r i k i n g  r e s u l t  

i s  th e  s t r o n g  perform ance  o f  th e  macro-economic models ( s e t s  MA
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and MQ'1. These s e t s  a re  n o t  e f f e c t i v e  in  p r e d i c t i n g  e a rn in g s  

o f  i n d iv id u a l  companies: bo th  s e t s  h a rd ly  o u tp e rfo rm  th e  annual 

a cc o u n t in g  s e t -A  compare f o r  in s t a n c e  th e  e r r o r s  produced by 

MA and MO (1) to  th o se  o f  s e t  A in  T able  1 6 ) .  When a p p l ie d  to  

p o r t f o l i o  p r e d i c t i o n  they  n o n e th e le s s  ou tperfo rm  the  annual 

and in  the  f i r s t  q u a r t e r  a l s o  th e  q u a r t e r l y  a cc o u n t in g  m odels .

The d i f f e r e n c e  between th e  average  squared  e r r o r  ( o v e r  the  

t h r e e  q u a r t e r s )  o f  s e t  MA and t h a t  o f  s e t  A ( .0 3 1  and .014 

r e s p e c t i v e l y )  i s  s i g n i f i c a n t  a t  th e  99% l e v e l .  M oreover, the  

perform ance  o f  the  macro models in  th e  f i r s t  q u a r t e r  i s  a t  p a r  

w i th  th e  perform ance o f  th e  q u a r t e r l y  a cc o u n tin g  models (o r  even 

b e t t e r  i f  judged  by th e  squared  e r r o r  r e s u l t s ) . Exam ination  o f  

th e  av erag e  ran k  o f  th e  model s e t s  ov e r  th e  t h i r t y - s i x  p r e d i c t i o n s  

y i e l d s  s i m i l a r  r e s u l t s .  Table  24 p r e s e n t s  summary r e s u l t s  f o r  

two ran k  m easu re s ,  th e  average  and th e  p r o b a b i l i t y  o f  dominance 

(an  e q u iv a l e n t  to  th e  s t a t i s t i c  ''number o f  tim es b e s t " )  . There 

i s  a s i g n i f i c a n t  d i f f e r e n c e  (95% l e v e l )  between th e  averag e  ran k  

o f  th e  fo u r  s e t s  (Friedman t e s t ) . The annual a cc o u n t in g  models 

a re  i n f e r i o r  to  macro models i n  each  o f  th e  q u a r t e r l y  p r e d i c t i o n s .  

The q u a r t e r l y  a cc o u n t in g  model do n o t  seem to  o u tp e rfo rm  th e  macro 

models in  any q u a r t e r .  An a p p l i c a t i o n  o f  th e  Sign t e s t  i n d i c a t e s  

t h a t  th e  macro s e t ,  MA, s i g n i f i c a n t l y  o u tp e rfo rm s  th e  annual s e t  

and i s  a t  p a r  w i th  th e  q u a r t e r l y  s e t  (95% s i g n i f i c a n c e  l e v e l ) .

The s u p e r i s i t y  o f  th e  macro models co u ld  be e x p la in e d  bv 

th e  f a c t  t h a t  on av e rag e ,  e a rn in g s  o f  in d iv id u a l  companies



www.manaraa.com

TA
BL

E 
24

110

8 «l

2

I
I
S

•d

•H •<<

h h

H
a)

iu
a) co

H

O '

u  a> w n :
3O' I 
4J <  
co |

£o|

§1
CD M 
0) •
** ;M

° l
CO•ao
u
0)
u

CO
COo

T <  |3W O
CO•H 03
4J 0) 
CO CO 4J ca 

CO M

CM

n *

CM

CO
•

CO

a >

co
CM

in
CM

CM
•

CO

o
CM

CO

CM

r-C
•

CM

r -

CM

a \

CM

CMMt

00o
CO
CO

CO

m
CM

00o
CO
CO

inco

coco

in
CM

H

•2

%
(0
n

0)
00
COJ-4
<u

lo

O'
S3
• d

8

3
A

< !
*

O '

co4J
a>
co

CH
o

0o
CO

•H
u
CO

CM CO
• CO o

<N •
►»

m >
• CM 1

CM • u
d

r-4 r-4 o
• r-4 «M

CO •
CO

CO r-4
• CO 0

CM • o
• d
0)
CO • 
«0,a in 

•
U-4 a) cmo 14

• s
CO 00

• r l
CO 4J a) 00

t4 a  
r-4 C ■ a s

0> •rl CO CO Q)
00 £> C 03 CO
CO CO *r4
p • °  g • •
at O O> M " d H
< (U O

S5



www.manaraa.com

Ill

te n d  to  move In  consonance V i th  th e  economy. In d eed , th e  a p p l i c a t i o n  

o f  a n a iv e  macro model m igh t p roduce  l a r g e  e r r o r s  i n  f o r e c a s t i n g  

th e  income o f  an i n d iv id u a l  company. However, because  o f  th e  

co-movement o f  e a r n in g s  o f  in d iv id u a l  companies w i th  th e  economy 

th e  s ig n  o f  such  an  e r r o r  i s  ex p ec ted  to  be random. T h e re fo re ,  

when a g g reg a ted  a c ro s s  com panies , o v e r s t a t e d  f o r e c a s t s  would tend  

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

g e n e r a l l y  u n b ia se d .  This  p r o p e r ty  o f  u n b ia sn e s s  i s  a p p a r e n t ly  

subdued in  th e  a cc o u n t in g  p r e d i c t i o n  m odels .

The m a rg in a l  c o n t r i b u t i o n  o f  q u a r t e r l y  a cc o u n t in g  in fo rm a t io n  

to  th e  accu racy  p o r t f o l i o  f o r e c a s t s  can be a s s e s s e d  by th e  com

p a r i s o n  Q-MQ. The p a t t e r n  r e v e a le d  i s  th e  same as  t h a t  found 

f o r  i n d iv id u a l  com panies. The c o n t r i b u t i o n  o f  th e  f i r s t  q u a r t e r l y  

r e p o r t  i s  m a rg in a l  (o r  n o n - e x i s t e n t  i f  judged  from th e  r e s u l t s  

based  on th e  sq u ared  e r r o r )  w h i le  th e  c o n t r i b u t i o n  o f  th e  second 

and in  p a r t i c u l a r  th e  t h i r d  q u a r t e r l y  r e p o r t  i s  c o n s id e r a b le .

An e x am in a tio n  o f  th e  t i m e - r e l a t i v e  perform ance  o f  th e  

models d i s c l o s e s  t h a t ,  s i m i l a r  t o  th e  c a se  o f  in d iv id u a l  com panies, 

th e r e  i s  a d i f f e r e n c e  betw een th e  p r e d i c t a b i l i t y  o f  d i f f e r e n t  

p e r io d s  which i n  t e r p  a f f e c t s  th e  p r e d i c t i v e  a b i l i t y  o f  th e  

t h r e e  q u a r t e r l y  r e p o r t s .  The r e l a t i v e  a b s o lu te  e r r o r  i s  

p r e d i c t i n g  th e  p o r t f o l i o  -  EPSAD i s  6.24% f o r  s e t  A, 5.51% f o r  Q (l)  

5.03% fo r 'Q (2 )  and 8.77% f o r  Q (3 ) .  I f  th e  d i f f e r e n c e  i n  e r r o r s  

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

th e  r e s p e c t i v e  f o r e c a s t  p e r io d s  ( i . e . ,  th e  l a s t  t h r e e  q u a r t e r s
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f o r  Q ( l ) ,  th e  l a s t  two q u a r t e r s  f o r  Q (2 ) , e t c . )  then  th e  d i f f i c u l t y  
i n  f o r e c a s t i n g  th e  l a s t  q u e s t io n  would be r e l a t e d  
to  th e  8.77% e r r o r .  S im i l a r ly ,  th e  d i f f i c u l t y  in

f o r e c a s t i n g  th e  t h i r d  second and t h i r d  q u a r t e r s  as d e r iv e d  

from a b le  23 1.28%, 6.47% and 8 .44%,r e s p e c t i v e l y .  These

r e s u l t s  a r e  in  l i n e  w ith  th e  f in d in g s  t h a t  th e  f i r s t  and th e  

l a s t  q u a r te r 's  r e s u l t s  a re  h ig h ly  v o l a t i l e  over tim e and t h e r e 

fo r e  d i f f i c u l t  to  p r e d i c t .

An E x te n s io n :  S p n s i t i v i t y  o f  th e  R e s u l t s  to  th e  
In c lu s iv e n e s s  o f  th e  Model S e t

The p resu m p tio n  u n d e r ly in g  th e  u se  o f  th e  p r e d i c t i o n  models 

i s  t h a t  th e y  s im u la te  to  a d e g re e ,  i n v e s t o r s  te c h n iq u e s  o f  e a rn in g s  

f o r e c a s t .  There i s  a l a r g e  number o f  n a iv e  models which can 

be used  to  e x t r a p o l a t e  from p a s t  d a ta .  . F u r th e rm o re ,  th e  e x a c t  

n a tu r e  o f  th e  e a rn in g s  p ro c e ss  which th e  models t r y  to  r e f l e c t  

i s  y e t  to  be s tu d ie d  w i th  r i g o r .  The p r e s e n t  s tu d y ,  a l th o u g h  

c o n s id e r in g  c o m p ara t iv e ly  la rg e  number o f  models must s t i l l  be 

c o n f in e d  to  a l im i t e d  s e t .  T hus ,a  q u e s t io n  can be r a i s e d  r e g a rd in g  

th e  in c lu s iv e n e s s  o f  th e  s e l e c t e d  s e t  o f  models and e s p e c i a l l y  th e  

s e n s i t i v i t y  o f  th e  - r e s u l t s  to  the  p a r t i c u l a r  s e t  s e l e c t e d .

In  t h i s  e x te n s io n  an a t te m p t  i s  made to  expand th e  o r i g i n a l  

model s e l e c t i o n  by add ing  s e v e r a l  models to  some o f  th e  model s e t s .  

The a cc o u n tin g  based  models added a re  i d e n t i f i e d  in  Appendix P 

and d e t a i l e d  in  Appendix 0 . In  a d d i t i o n ,  Models 28 to  31, d e t a i l e d  

in  Appendix 0 ,  a re  added to  the  macro s e t ,  MA. A lthough n a iv e  

in  th e  sen se  t h a t  they  r e l y  s o l e l y  on p a s t  d a t a ,  th e  new models 

a r e  g e n e r a l ly  more s o p h i s t i c a t e d .  T h is  i s  p a r t i c u l a r l y  t r u e
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f o r  th e  r e g r e s s i o n  models which employ a po lynom inal fu n c t io n  o f  
12

t im e . The i n t r o d u c t io n  o f  the  r e g r e s s i o n  models fo llowed 

them observed  f i t  to  th e  e a r n in g s  time s e r i e s  o f  m ost companies 

( s e e  C hap ter  IV ). Table  25 p r e s e n t s  th e  r e s u l t s  fo r  th e  

sample.

TABLE 25

AVERAGE RELATIVE ABSOLUTE ERROR* B V  MODEL 
BY MODEL SET AND TIME OF PREDICTION 

(ex tended  s e t  o f  models)

P r e d i c t i o n s  made a f t e r
Model

Set A ll  q u a r t e r s  F i r s t  Q t r . Second O t r . T h ird  Q t r .

Q 11.99 14 .72  12.15 9 .11
A 15 .73  15 .23  15.73 15.73

MA 19.90 19 .98  19 .83  20.00
MO 17.50 19 .82  17 .78  14.98

*
Simple av erag e .

Comparison o f th e se  f in d in g s  to  th o se  p re s e n te d  in  Table  16 

i n d i c a t e s  an in c r e a s e  in  a ccu racy  o f  f o r e c a s t s  produced by 

th e  a c c o u n t in g -b a sed  s e t s  (0  and A) to  which most o f  th e  new 

models were added. (F or d e t a i l e d  r e s u l t s  see  Appendix T ) .

The c o n se q u e n t ia l  c o n t r i b u t i o n  o f  macro d a ta  in  p r e d ic in g  annual

e a r in g s  o f  in d iv id u a l  companies seems to  d i s a p p e a r  when the
\

a c c o u n tin g -b a se d  models a re  s e l e c t e d  from a wide s e t  o f  m odels, 

c o n ta in in g  some sem i-n a iv e  fo rm u la t io n s  (such  as r e g r e s s i o n s ) . 

Indeed , a f u r t h e r  look  a t  th e  perform ance  o f  the  a cc o u n t in g -b a sed  

models r e v e a l s  t h a t  in  abou t 907. o f  th e  p r e d i c t i o n s ,  the  

r e p r e s e n t a t i v e s  o f  s e t s  Q and A f th e  models which perform ed

1 2
E l to n  and G ruber (1 9 7 2 ) ,  to o ,  use  a t i m e - s e r i e s  

r e g r e s s i o n  (a l th o u g h  a s im p le r  one) as one o f  th e  " t e c h n i c a l "  
(n a iv e )  f o r e c a s t  models.
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b e s t  In  th e  l a s t  base  p e r io d )  a re  the  r e g r e s s io n  models (models

number 13 and 23 in  Appendix 0 ) .  I t  cou ld  t h e r e f o r e  be concluded

t h a t  th e  r e g r e s s io n  models a lo n e  o u tpe rfo rm  th e  n a iv e  macro-

economic m odels . One m ight l e g i t i m a t e l y  wonder w he ther  the

po lynom ia l r e g r e s s io n  models whose p a ra m e te rs  a re  upda ted  every

y e a r  o r  ev ery  q u a r t e r ,  a re  r e a l l y '* s t a r t i n g  p o in t s  f o r  many

in v e s t o r s "  as Green and S e g a l l  (1967) p e rc e iv e d  th e  r o l e  o f

n a iv e  models ( i b i d  p . 45) o r  r a t h e r ,  s o p h i s i t i c a t e d  models which

a re  beyond th e  re a ch  o f  most i n v e s t o r s .  W hatever i s  th e  answer

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

u t i l i z i n g  o n ly  p a s t  a cc o u n t in g  d a ta  can  ach iev e  a rem arkab le

d eg ree  o f  a c c u r a c y . ^

I t  i s  i n t e r e s t i n g  to  n o te  t h a t  th e  r e l a t i v e  c o n t r i b u t i o n  o f

d i f f e r e n t  q u a r t e r s  does n o t  change as a r e s u l t  o f  th e  a p p l i c a t i o n

o f  an ex tended  s e t  o f  m odels . From T ab le  25 i t  can be le a rn e d

t h a t  th e  p e rc e n ta g e  r e d u c t io n  in  e r r o r  due to  th e  f i r s t  q u a r t e r l y

r e p o r t  i s  6.4%, due to  the  second 17.5% and due to  th e  t h i r d

q u a r t e r l y  r e p o r t  25.2%. A gain, th e  f i r s t  q u a r t e r l y  r e p o r t

14shows th e  l e a s t  p r e d i c t i v e  power.

The ex tended  s e t  o f  models i s  a p p l ie d  to  p r e d i c t  p o r t f o l i o  

e a r n in g s .  The r e s u l t s  a re  fu r n i s h e d  in  T ab le  26. N o ta b ly ,  

d e s p i t e  th e  i n t r o d u c t i o n  o f  pow erfu l a cc o u n t in g -b a sed  m ode ls ,  - 

th e  m acro-based  models r e t a i n  t h e i r  s u p e r i o r i t y  over th e  annual

The c o n c lu s io n  i s  reach ed  a l s o  by E l to n  and Gruber (1972) 
who compare t e c h n i c a l  p r e d i c t i o n s  w i th  f i n a n c i a l  a n a ly s ts  f o r e c a s t s .

^ T h e  "m arg in a l"  c o n t r i b u t io n  i s  e q u a l  h e r e  to  th e  g ro ss  
c o n t r i b u t i o n  because  the  macro-economic models do n o t  make an 
in c re m e n ta l  c o n t r i b u t i o n .
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a c c o u n t in g  s e t ,  and in  th e  f i r s t  q u a r t e r  even ov e r  th e  q u a r t e r ly  

a cc o u n t in g  s e t .  The i n e v i t a b l e  c o n c lu s io n  i s  t h a t  macro- 

economic v a r i a b l e s  a l th o u g h  c l e a r l y  i n f e r i o r  to  a cco u n tin g  

v a r i a b l e s  in  p r e d i c t i n g  f u tu r e  e a rn in g s  o f  in d iv id u a l  companies 

a re  e x tre m e ly  e f f e c t i v e  when employed in  f o r e c a s t i n g  p o r t f o l i o  

e a r n in g s .  ‘

TABLE 26

AVERAGE RELATIVE ABSOLUTE ERROR* IN PREDICTING PORTFOLIO 
EARNINGS BY MODEL SET AND TIME OF PREDICTION 

(Extended s e t  o f  Models)

Model P r e d i c t io n s  made a f t e r
S e t  A l l  q u a r t e r s  F i r s t  Q tr .  Second Q tr .  T h ird  Q tr .

Q 2 .62  3 .6 0  1 .93  2 .34
A 4 .2 0  4 .20  4 .2 0  4 .2 0
MA 3 .4 6  3 .34  3 .33  3 .70
MQ 3 .8 1  4 .3 2  3 .93  3 .70

mfcSimple av e rag e .

An E x ten s io n :  The S e n s i t i v i t y  o f  th e  R e s u l t s  
to  Company S ize

As i n d ic a t e d  in  C hapter IT , th e  sample s e l e c t i o n  c r i t e r i a  

r e s u l t  i n  a sample composed o f  r e l a t i v e l y  o ld  and e s t a b l i s h e d  

com panies. T h is  i s  a common r e s u l t  in  s tu d ie s  r e q u i r i n g  long  and 

c o n t in u o u s  t i m e - s e r i e s  d a t a .  C o n sequen tly , th e r e  i s  always a 

d an g er  t h a t  th e  f in d in g s  w i l l  be b ia s e d .  S p e c i f i c a l l y ,  l a r g e  

and o ld  companies m igh t be more c o n s c ie n t io u s  about t h e  q u a l i t y  

o f  t h e i r  q u a r t e r l y  r e p o r t i n g  th an  s m a l le r  and younger companies. 

F u r th e rm o re ,  th e  s e a s o n a l  p a t t e r n ,  th e  s t a b i l i t y  o f  which i s  a 

d e te rm in a n t  in  f o r e c a s t  a c c u ra c y ,  m igh t be s t i l l  vague i n  younger
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com panies. I t  fo l lo w s  t h a t  r e s u l t s  based  on such a sample m ight 

o v e r s t a t e  th e  c o n t r i b u t i o n  o f  q u a r t e r l y  r e p o r t s .  The e x i s t e n c e  

o f  t h a t  b i a s  was examined to  some e x te n t  by Brown and N ied e rh o fe r  

'1 9 6 8 , p. 495') who found t h a t  w i th  r e s p e c t  to  perform ance  o f  na iv e  

p r e d i c t i o n  models th e  COMPUSTAT Companies a r e  f a i r  r e p r e s e n t a t i v e s  

o f  th e  u n iv e r s e  o f  com panies. In  any e v e n t ,  i t  i s  f e l t  t h a t  a t  

l e a s t  t e n t a t i v e  look  i n t o  the  e f f e c t  o f  company s i z e  on the  r e s u l t s  

o f  th e  p r e s e n t  s tu d y  i s  w a r ra n te d .  The ex am ina tion  o f  t h i s  e f f e c t  

i s  c a r r i e d  o u t  by d iv id in g  th e  f i f ty -c o m p an y  sample i n t o  two e o u a l-  

number .g ro u p s  o f  " l a r g e "  and " sm a l l"  companies. The s i z e  measure 

chosen  i s  th e  v a lu e  o f  t o t a l  a s s e t s  as  o f  December 31, 1972 ( th e  

median o f  which i s  abou t $500 m i l l i o n s ) . The s e l e c t i o n  o f  th e  

s i z e  m easure  and th e  c u t - o f f  v a lu e  i s  a r b i t a r y .  N e v e r th e le s s ,  i t  

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

The companies in c lu d e d  in  each  c l a s s  a r e  d i s t r i b u t e d  f a i r l y  

e q u a l ly  among th e  i n d u s t r y  g roups . The r e s u l t s  p re s e n te d  in  

T ab le  27 i n d i c a t e  t h a t  t h e r e  i s  no d i f f e r e n c e  i n  f o r e c a s t  accuracy  

o f  v a r io u s  models be tw een l a r g e  and sm all  companies.

TABLE 27

AVERAGE* RELATIVE ABSOLUTE ERROR 
BY MODEL SET AND

Model S e t Small Companies Large Companies

Q
A

MA
MQ

14.37
21.20
20.12
17.75

15.47
19.97
19.52
17.24

*Simple a v e rag e .
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I t  sh o u ld  be emphasized t h a t  th e  above does n o t  c o n s t i t u t e  

a d i r e c t  t e s t  o f  th e  e f f e c t  o f  company age ( in d e p e n d e t  o f  s i z e )  

on th e  p r e d i c t a b i l i t y  o f  e a r n in g s .
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CHAPTER VI

CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

C o n s is te n t  w i th  p r i o r  r e s e a r c h ,  th e  s tu d y  c l e a r l y  i n d i c a t e s  

t h a t  th e  e f f e c t  o f  new q u a r t e r l y  r e p o r t  i s  to  red u ce  th e  un

c e r t a i n t y  about th e  annual outcome. The f in d in g  h o ld s  f o r  a l l  

t h r e e  q u a r t e r s  a l l  f irm s  and a l l  i n d u s t r y  g ro u p s .  A lthough n o t  

c o m p le te ly  t r i v i a l ,  the  r e s u l t  i s  q u i t e  n a t u r a l  c o n s id e r in g  th e  

f a c t  t h a t  a d d i t i o n  o f  any q u a r t e r l y  r e p o r t  le a v e s  s m a l le r  segment 

o f  th e  annual r e s u l t  u n re p o r te d  and th e r e f o r e  u n c e r t a i n .  A more 

i n t e r e s t i n g  f in d in g  i s  t h a t  th e  in c re m e n ta l  c o n t r i b u t i o n  o f  each 

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

e a r n in g s  i s  n o t  e q u a l .  S p e c i f i c a l l y ,  i t  ap p ea rs  t h a t  th e  improve

ment in  e a rn in g s  f o r e c a s t  due to  th e  f i r s t - q u a r t e r  r e p o r t  i s  

s i g n i f i c a n t l y  s m a l le r  th an  t h a t  ach ieved  by th e  second and t h i r d  

q u a r t e r l y  r e p o r t s .  This  seems to  be a r e s u l t  o f  th e  r e l a t i v e l y  

h ig h  v o l a t i l i t y  found in  f i r s t - q u a r t e r  e a r n in g s .

A nother m ajo r f in d in g  i s  t h a t  in  th e  p re se n c e  o f  a cc o u n t in g  

d a t a ,  a d d i t i o n a l  in fo rm a t io n  abou t m acro-economic v a r i a b l e s  i s  

o f  l i t t l e  v a lu e  in  p r e d i c t i n g  i n d iv id u a l  company e a r n in g s .  On 

a v e ra g e ,  p a s t - q u a r t e r l y  a cc o u n t in g  d a ta  a r e  a much b e t t e r  p r e d i c t o r  

th a n  macroeconomic d a ta ;  q u i t e  o f t e n ,  even p a s t  annua l a cc o u n t in g  

d a ta  i s  s u p e r io r  to  more r e c e n t  macro in fo rm a t io n .  N e v e r th e le s s ,  

macro-econom ic v a r i a b l e s  a r e  ex trem ely  e f f e c t i v e  in  f o r e c a s t i n g  

p o r t f o l i o - e a r n i n g s . In  f a c t ,  a l im i t e d  number o f  m acro-based

models o u tp e rfo rm  a w ider s e t  o f  a cc o u n t in g -b a s ed  annual m odels . 

T h is  phenomenon cou ld  be e x p la in e d  by th e  s t r o n g  a s s o c i a t i o n

118
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between th e  average  l e v e l  o f  b u s in e s s  e a rn in g s  and o th e r  economic- 

a c t i v i t y  m easu res . A lthough n o t  th e  u l t im a te  t e s t  o f  t h e i r  u s e f u ln e s s  

to  in v e s t o r s  (such  a t e s t  would r e q u i r e  c o n s t r u c t i o n  and e v a lu a t io n  o f  

a l t e r n a t i v e  p o r t f o l i o s  i t  m igh t s e rv e  as an i n d i c a t i o n  to  th e  v a lu e  

o f  macro d a ta  f o r  in v es tm en t d e c i s i o n s ) .

The i n v e s t i g a t i o n  i n to  th e  s t a t i s t i c a l  p r o p e r t i e s  o f  q u a r t e r l y  

t i m e - s e r i e s ,  which p re c ed e s  th e  m o d e l - t e s t in g  p h a se ,  y i e l d s  some 

i n t e r e s t i n g  r e s u l t s .  S ta b le  s e a s o n a l i t y  in  s a l e s  and e a rn in g s  i s  

p r e s e n t  in  a lm ost a l l  the  companies su rv ey ed . M oreover, th e  m arke t 

index f o r  th e se  v a r i a b l e s  shows s e a s o n a l  b e h a v io r .  The s t a b i l i t y  

in  s a l e s  i s  s t r o n g e r  than  th e  s t a b i l i t y  in  e a r n in g s ,  i n d i c a t i n g  a 

p l a u s i b l e  advan tage  from th e  a p p l i c a t i o n  o f  th e  "dependen t"  approach  

in  q u a r t e r l y  r e p o r t i n g .  As a rgued  in  th e  s tu d y ,  t h i s  advan tage  i s  

n o t  always c e r t a i n  to  e x i s t .  N o tw ith s tan d in g  th e  g e n e r a l  p a t t e r n  

o f  s t a b l e  s e a s o n a l i t y ,  some v o l a t i l i t y  e x i s t s  around th e  lo n g - te rm  

s e a s o n a l  av e rag e .  The v o l a t i l i t y  o f  th e  f i r s t  and th e  f o u r th  

q u a r t e r s  i s  th e  most p ronounced . A p r e l im in a r y  i n v e s t i g a t i o n  f a i l s  

however, to  s u p p o r t  th e  h y p o th e s is  t h a t  th e  l a s t  q u a r t e r  v a r i a b i l i t y  

i s  a r e s u l t  o f  income smoothing e f f o r t s  by management.

A h ig h  d eg ree  o f  a s s o c i a t i o n  i s  found between q u a r t e r l y  r e s u l t s  

(e a rn in g s  and s a l e s  -  a f t e r  th e  removal o f  s e a s o n a l i t y )  o f  th e  

in d iv id u a l  f i r m ,  i t s  i n d u s t r y  and th e  m a rk e t .  The c o r r e l a t i o n  

c o e f f i c i e n t s  a re  s i m i l a r  to  th o se  r e p o r te d  f r o  annual r e s u l t s .  Th is  

i n d i c a t e s  t h a t  d e s p i t e  t h e i r  s h o r t e r  measurement p e r io d  and th e  l e s s  

s t r i n g e n t  a cc o u n t in g  s ta n d a rd  a p p l ie d  to  t h e i r  p r e p a r a t i o n ,  q u a r t e r l y  

r e p o r t s  r e f l e c t  th e  same economic f a c t o r s  found to  a f f e c t  th e  annual
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a c c o u n tin g  numbers.

As p re v io u s ly  s t a t e ,  th e  r e s u l t s  o f  th e  s tu d y  r e f l e c t  th e  upper 

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

e v a lu a t io n  o f  th e  u s e f u ln e s s  o f  q u a r t e r l y  a cc o u n t in g  r e p o r t s  w i l l  

n o t  be com plete  b e fo re  th e  c o n t r i b u t i o n  o f  a l l  complementary sou rces  

o f  in fo rm a t io n  i s  s tu d i e d .  I n  term s o f  th e  p r e s e n t  m ethodology, 

t h i s  means t h a t  more m acro-economic v a r i a b l e s  (some p o s s ib ly  on 

th e  in d u s t r y  l e v e l )  m igh t be in t ro d u c e d  a long  w i th  a d d i t i o n a l  

m acro-based  p r e d i c t i o n  models ('only a few f o r e c a s t  fo rm u la t io n s  

a re  a p p l ie d  to  th e  macro d a ta  in  th e  p r e s e n t  s tu d y ) .  M icro- 

economic d a ta  shou ld  a l s o  be c o n s id e re d ;  however, because  o f  the  

enormous d i f f i c u l t i e s  in  i d e n t i f y i n g  and q u a n t i f y in g  such  d a ta ,  

i t  i s  su g g es te d  t h a t  o n ly  a sm a ll  number o f  companies w i l l  be 

examined to  e s t im a te  th e  p r e d i c t i v e  a b i l i t y  o f  such  p u b l i c l y  

a v a i l a b l e  co m p an y -re la ted  in fo rm a t io n .

A w orthw hile  r e s e a r c h  e f f o r t  would be to  a s s e s s  th e  m arg in a l  

c o n t r i b u t i o n  o f  q u a r t e r l y  r e p o r t s  th ro u g h  t h e i r  im pact on f i n a n c i a l  

a n a l y s t s '  f o r e c a s t s .  This  would r e q u i r e  com parison o f  f o r e c a s t s  

made b e fo re  and im m edia te ly  a f t e r  th e  q u a r t e r l y  announcements. 

D esp i te  the  m e th o d o lo g ic a l  d i f f i c u l t i e s ,  t h i s  approach  o f f e r s  a 

measurement o f  u s e f u ln e s s  devoid  o f  any assum ption  on th e  way 

(o r  ways) i n v e s to r s  do a c t u a l l y  f o r e c a s t .

A nother a s p e c t  o f  u s e f u ln e s s  n o t  ad d re ssed  by th e  p r e s e n t  s tu d y  

i s  th e  d eg ree  by which q u a r t e r l y  r e p o r t s  convey new in fo rm a t io n  on 

th e  c o v a r i a b i l i t y  between th e  e a r n in g s  o f  th e  in d iv id u a l  company 

and th e  m ark e t .  This c o v a r i a b i l i t y  i s  d i r e c t l y  a s s o c i a t e d  w ith
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th e  s to c k  r i s k .  The ev idence  t h a t  q u a r t e r l y  r e p o r t s  r e t a i n  the  

commonality p ro p e r ty  found in  annual numbers i n d i c a t e s  t h a t  

q u a r t e r l y  in fo rm a t io n  i s  p o t e n t i a l l y  u s e f u l  in  p r e d i c t i n g  such 

co-movement p a t t e r n s .

The i n v e s t i g a t i o n  o f  th e  i n t e r - q u a r t e r s  r e l a t i  n s h ip  i s  o f  a 

t e n t a t i v e , n a t u r e .  Two f in d in g s  a t  l e a s t  seem to  d e se rv e  a more 

tho rough  look ; th e  u n ex p la in ed  l a r g e  v a r i a b i l i t y  in  th e  f i r s t  and 

l a s t  q u a r t e r s  and th e  r e l a t i v e l y  h ig h  e a r n in g s  r e p o r t e d  in  th e  l a s t  

q u a r t e r .  I t  would be i n s t r u c t i v e  to  t e s t  th e  e x i s t e n c e  o f  a 

smoothing e f f e c t  in  th e  l a s t  q u a r t e r  r e s u l t s  by em ploying a w ider 

s e t  o f  sm oothing h y p o th e se s .  One co u ld  ale© examine th e  impact 

o f  i n t e n t i o n a l  " r e a r  lo a d in g "  o f  income d u r in g  th e  y e a r  on th e  s a l e s  

and e a rn in g s  in  the  l a s t  q u a r t e r .  With r e s p e c t  to  th e  f i r s t  q u a r t e r  

v o l a t i l i t y ,  an i n t r i g u i n g  h y p o th e s i s  to  t e s t  would be t h a t  th e  

f i r s t  q u a r t e r  r e s u l t s  r e p r e s e n t ,  to  some d e g re e ,  management r e a c t i o n  

to  the  p re c e d in g  an n u a l  announcement. The m ethodo logy , adop ted  by 

Brown and B all  (1967) and by Brown and K en n e lly  (1972) appea rs  to  

b e s t  f i t  t h i s  r e s e a r c h  q u e s t io n .

Im plem en ta tion  o f  any o f  th e  above s u g g e s t io n s  may shed some 

l i g h t  on o n ly  few a s p e c ts  o f  the  b e h a v io r  o f  q u a r t e r l y  acco u n t in g  

numbers. I d e a l l y ,  th e  r e s e a r c h e r  o f  the  a re a  would l i k e  to  i d e n t i f y  

th e  system  o f  fo r c e s  and f a c t o r s  u n d e r ly in g  th e  observed  b e h a v io r .  

Given th e  s t a t e  o f  th e  a r t  on one hand and th e  c o m p lex ity  o f  th e  

i s s u e s  in v o lv e d ,  on th e  o th e r  hand, i t  i s  th e  p i e c e - b y - p i e c e  approach 

which seems to  be th e  most p ro m is in g .
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APPENDIX A

I

VARIABLE DEFINITIONS

E arn in g s  p e r  Share (P rim ary) -  Exclud ing  E x t r a o r d in a r y  Items

A. T h is  item r e p r e s e n t s  th e  p r im ary  e a rn in g s  p e r  s h a re  f ig u r e  as 
r e p o r te d  by th e  company.

B. As o u t l i n e d  in  APB O pinion 15, p r im ary  e a rn in g s  f i g u r e s  should  
be r e p o r te d  by the  company a f t e r  th e  e f f e c t  o f  c o n v e rs io n  o f  
c o n v e r t i b l e  p r e f e r r e d ,  c o n v e r t i b l e  d e b en tu re s  and o p t io n s
and w a r ra n ts  which have been i d e n t i f i e d  as common s to ck  
e q u iv a l e n t s  and b e fo re  e x t r a o r d in a r y  i tem s .

C. This  f ig u r e  may d i f f e r  from company r e p o r t s  in  th e  fo l lo w in g  
in s t a n c e s :

1. Company r e p o r t  in c lu d e d  e x t r a o r d in a r y  i tem s
2. Company r e p o r te d  b e fo re  th e  e q u i ty  in  e a rn in g s  o f  

n o n -c o n s o l id a te d  s u b s i d i a r i e s  (which was flowed 
th rough  to  r e t a i n e d  e a r n i n g s ) .

Net Income

"Net Income" r e p r e s e n t s  income a f t e r  a l l  o p e r a t in g  and non
o p e r a t in g  income and expense and m i n i o r i t y  i n t e r e s t ,  b u t  b e fo re  
p r e f e r r e d  and common d iv id e n d s .  I t  i s  s t a t e d  a f t e r  e x t r a o r d in a r y  
i tem s  which a re  n o t  n e t  o f  a p p l i c a b l e  t a x e s .  However, n e t  income 
i s  b e fo re  a l l  e x t r a o r d in a r y  item s t h a t  a re  l i s t e d  in  th e  company's 
p u b l i c  r e p o r t s  as b e in g  n e t  o f  t a x e s .  In  a d d i t i o n ,  n e t  income i s  
s t a t e d  b e fo re  a p p r o p r ia t io n s  f o r  g e n e r a l  c o n t in g e n c ie s .  These 
i tem s  a re  t r e a t e d  as s u rp lu s  a d ju s tm e n ts .

A sse ts  ( T o t a P / L i a b i l i t i e s  and Net Worth (T o ta l )

A. T o ta l  A sse ts  r e p r e s e n t  c u r r e n t  a s s e t s  p lu s  n e t  p l a n t  p lu s  
o th e r  n o n - c u r r e n t  a s s e t s  ( in c lu d in g  i n t a n g i b l e  a s s e t s  and 
d e f e r r e d  i t e m s ) .

B. U. S. Government s e c u r i t i e s  t h a t  have been n e t t e d  by th e  company 
i n  i t s  p u b l ic  r e p o r t s  a g a in s t  t a x  l i a b i l i t y  on th e  c u r r e n t  
l i a b i l i t y  s id e  o f  th e  b a lan c e  s h e e t  a r e  c o n s id e re d  as  c u r r e n t  
a s s e t s .

C. T o ta l  L i a b i l i t i e s  and N et Worth r e p r e s e n t  c u r r e n t  l i a b i l i t i e s  
p lu s  lo n g - te rm  l i a b i l i t i e s  p lu s  s to c k h o ld e r s  e q u i ty .
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S a le s  -  Net

1. Annual Data

A. S a le s  r e p r e s e n t  g ro s s  s a l e s  and o th e r  o p e r a t in g  revenue  
l e s s  d i s c o u n t s , r e t u r n s  and a l lo w a n c e s .

B. R o y a l ty  income i s  in c lu d e d  (when c o n s id e re d  o p e r a t in g  
incom e).

C. For r e t a i l  com panies, s a l e s  o f  le a se d  dep ar tm en ts  a re  
in c lu d e d  when c o rre sp o n d in g  c o s t s  a re  a v a i l a b l e  and 
in c lu d e d  in  expenses .

D. For s h ip p in g  com panies, income on r e s e r v e  fund s e c u r i t i e s  
i s  in c lu d e d  when shown s e p a r a t e l y .

E. For s h ip p in g  com panies, o p e r a t in g  d i f f e r e n t i a l  s u b s id ie s  
a re  in c lu d e d .

F . For f in a n c e  com panies, e a rn ed  in su ra n ce  premiums a re  
in c lu d e d .

G. For f in a n c e  com panies, s a l e s  a r e  a f t e r  d e d u c t in g  n e t  
lo s e s  on f a c to r e d  r e c e iv a b le s  pu rch ased .

H. For a i r l i n e  com panies, n e t  m a t e r i a l  a id  a s s i s t a n c e  
i s  in c lu d e d .

I .  For c i g a r ,  c i g a r e t t e ,  o i l ,  ru b b e r  and l i q u o r  com panies, 
n e t  s a l e s  a re  a f t e r  d ed u c t in g  e x c is e  t a x e s .

J .  Income d e r iv e d  from equipment r e n t a l  i s  c o n s id e re d  
p a r t  o f  o p e r a t in g  re v en u e .

2. Q u a r te r ly  Data

A. Net S a le s  in c lu d e  o th e r  income fo r  th e se  companies which 
do n o t  r e p o r t  o th e r  income s e p a r a t e ly  on a q u a r t e r l y  b a s i s .

B. Net S a le s  in c lu d e  e x c is e  ta x e s  fo r  those  companies which 
do n o t  r e p o r t  e x c i s e  ta x e s  s e p a r a t e ly  on a q u a r t e r l y  b a s i s .

C. D i f f e r e n c e s  between annual and q u a r t e r l y  s a l e s  a re  
i n d i c a t e d  in  th e  q u a r t e r l y  fo o tn o te  f i e l d  o f  th e  t a p e s .
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APPENDIX B 

LIST OF COMPANIES 

S e r i a l  Number in  the  Sample I n d u s t ry

6 28 American Cynamid
38 10 American S m elting  & R ef in in g
20 33 Anaconda Copper
44 32 Anchor Hocking G lass
19 33 Bethlehem S te e l
26 35 Burroughs
25 35 Chicago Pneumatic Tool
24 35 C la rk  Equipment
43 23 C l u e t t ,  Peabody & Corp.
46 35 Combustion E ng in ee rin g
12 29 C o n t in e n t i a l  O il  o f  Delaware
21 33 Copper Range
31 10 Dome Mines

7 28 DuPont
29 45 E a s te r n  A i r l i n e s
30 56 Edison  B ros. S to re s
47 35 F o s te r  Wheeler
18 32 G enera l  P o r t la n d  Cement
10 28 G i l l e t t e
34 29 G ulf O i l  Corp
40 20 Helme P ro d u c ts
32 20 H ershey C hoco la te

2 10 Hudson Bay. Mining & Sm elting
22 33 I n s p i r a t i o n  C o n so lid a ted  Copper
48 35 I n t e r n a t i o n a l  B usiness  Machines

1 10 I n t e r n a t i o n a l  N icke l o f  Canada
3 20 I n t e r s t a t e  Brands

16 29 Johns M anv il le  Corp.
35 37 Libbey-Owens-Ford G lass
27 36 Maytag Company (The)

5 27 McGraw H i l l
39 10 M cIntyre  P rocup ine  Mines
17 29 N a t io n a l  Gypsum
50 45 Pan American World
33 20 P ep s ico

8 28 P f i z e r
32 33 P i t t s b u r g h  S te e l  Co
41 21 P h i l i p  M orris
28 37 Pullm an In c .
13 29 Quaker S t a t e  O il
42 21 Reynolds (PF) Tobacco
49 38 R o ber tshaw -F u lton  C o n tro ls
14 29 S k e l ly  O i l  Corp

9 28 S t e r l i n g  Drug In c .
11 28 Sun Chemical Corp.
23 34 Sunshine Mining
36 37 Timken R o l l e r
15 29 Union O il  o f  C a l i f o r n i a
4 20 W rigley

45 33 Youngstown Shee t and Tube
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APPENDIX C

CORRELATION COEFFICIENTS BETWEEN SALES,, NI* NIDIV AND RPSAD 

Company S a le s -N I  NI-EPSAD EPS-NIDIV

1 .872 .990 .178
2 .552 .994 .804
3 .523 .990 - . 0 0 4
4 .816 .993 .378
5 .855 .981 .550
6 .926 .983 .697
7 .546 .926 .639
8 .986 .996 -  .463
9 .975 .999 .659

10 .938 .976 -  .397
11 .654 .961 .586
12 .958 .981 - .509
13 .963 .997 .630
14 .568 .953 - .066
15 .894 .982 .268
16 .875 .953 .435
17 .723 .758 .700
18 .567 .909 .350
19 .576 .989 .795
20 .428 .970 .881
21 .452 .991 .779
22 .853 .999 .925
23 .388 .993 .702
24 .941 .984 -  .060
25 .902 .849 -  .036
26 .874 .992 .174
27 .924 .999 .554
28 .742 .964 .710
29 .109 .941 .840
30 n . a . n . a . n . a .
31 n . a . .876 .530
32 n . a . .992 .352
33 n . a . .967 .062
34 n . a . .998 -  .288
35 n . a . .979 .454
36 n . a . .999 .431
37 .620 .876 .949
38 .765 .987 .804
39 - .6 8 0 .999 .955
40 n . a . .923 .486
41 .989 .996 .617
42 .926 .984 .762
43 .819 .928 .645
44 n . a . .996 .358
45 .648 .998 .639
46 .953 .974 .297
47 .635 .990 .883
48 .997 .999 .498
49 .718 .888 .229
50 .058 .991 .923

/
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APPENDIX D

• THE X - l l  PROGRAM 

Moving Averages

V a r ia b le  T rend-C ycle  Curve R ou tine

In  X - l l ,  th e  moving average  used to  e s t im a te  th e  t r e n d - c y c le  

component is- s e l e c t e d  on th e  b a s i s  o f  the  am plitude  o f  i r r e g u l a r  

v a r i a t i o n s  in  th e  d a ta  r e l a t i v e  to  th e  am plitude  o f  lo n g - te rm  s y s te m a tic  

v a r i a t i o n s .  This  r o u t i n e  s e l e c t s  a moving average  t h a t  p ro v id e s  a 

s u i t a b l e  compromise between th e  need to  smooth th e  i r r e g u l a r  w ith  a 

lo n g - te rm  i n f l e x i b l e  moving average  and th e  need to  a c c u r a t e l y  r e 

produce  th e  s y s te m a t ic  e lem ent w i th  a s h o r t - t e r m  f l e x i b l e  moving 

a v e ra g e .  For many s e r i e s ,  th e  av erag e  chosen in  X - l l  has abou t the  

same smoothing power as  th o se  used  in  e a r l i e r  v e r s io n s  o f  Method I I .

For h ig h ly  i r r e g u l a r  o r  v e ry  smooth s e r i e s ,  a more a p p r o p r i a t e  average  

i s  ch o sen , th e re b y  e x te n d in g  th e  range  o f  s e r i e s  which can be w e ll  

a d ju s t e d  by Method I I .

The s e l e c t i o n  o f  the  a p p r o p r ia t e  moving averag e  f o r  e s t im a t in g  

th e  t r e n d - c y c l e  component i s  made on th e  b a s i s  o f  a p re l im in a r y  

e s t im a te  o f  th e  I /C  r a t i o  ( th e  r a t i o  o f  th e  average  a b s o lu t e  month- 

to-m onth  change in  th e  i r r e g u l a r  to  t h a t  in  the  t r e n d - c y c l e ) . A 13- 

term Henderson average  o f  the  p re l im in a r y  s e a s o n a l ly  a d ju s t e d  s e r i e s  

i s  u sed  as th e  p r e l im in a r y  e s t im a te  o f  th e  t r e n d - c y c l e ,  and th e  r a t i o  

o f  th e  p r e l im in a r y  s e a s o n a l ly  a d ju s t e d  s e r i e s  to  th e  13 -te rm  average  

i s  u sed  as th e  p r e l im in a r y  e s t im a te  o f  th e  i r r e g u l a r .  The a p p r o p r ia te  

av e rag e  s e l e c t e d  f o r  a g iven  v a lu e  o f  I /C  i s  g iv en  in  th e  fo l lo w in g  

t a b l e :
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I /C    Length o f  moving average s e l e c t e d

0 .0 0 -0 .9 9  9 - term Henderson

1 .0 0 -3 .4 9  13-term  Henderson

3 .5 0  and over 2 3 - term  Henderson

The t h r e e  new w eigh ted  moving av erag es  in  the  v a r i a b l e  t r e n d -  

c y c le  r o u t i n e  r e p la c e  th e  w eigh ted  15-te rm  Spencer average  used in  

e a r l i e r  v e r s io n s  o f  Method I I .  They were developed by R obert 

Henderson and a re  d e sc r ib e d  in  M acaulay. The new averages

m eet th e  same c r i t e r i o n  o f  smoothness as the  15-term  Spencer av erag e ;  

i . e .  th ey  m inim ize th e  sum o f  sq u a re s  o f  the  t h i r d  d i f f e r e n c e s  o f  

th e  c u rv e .  The d i s t i n c t i v e  f e a t u r e  in  X - l l  i s  the  i n t r o d u c t io n  o f  a 

9 - te rm  moving averag e  fo r  smooth s e r i e s  and a 23-term  moving average  

f o r  h ig h ly  i r r e g u l a r  s e r i e s .  (A 5 -te rm  Henderson average  i s  used  

f o r  a l l  q u a r t e r l y  s e r i e s ) .

S e a s o n a l -F a c to r  Curve R ou tine

The S - I  r a t i o s  f o r  each  month a re  smoothed by a 3x5- te rm  moving 

av erag e  (a  3 - te rm  average  o f  a 5-germ average) to  e s t im a te  f i n a l  

s e a s o n a l  f a c t o r s .  In  the  X-9 v e r s io n ,  S - I  r a t i o s  were smoothed w ith  

a 3x3-te rm  o r  a 3x5-term  average  depending  on the v a lu e  o f  I .  The 

w e ig h ts  f o r  e x te n d in g  th e  3x5 average  a t  th e  ends o f  s e r i e s  in  X - l l  

te ch n iq u e  o f  u s in g  th e  same moving average  r e g a r d l e s s  o f  the  v a lu e  o f  

I  re d u c es  r e v i s i o n s  i n  s e a so n a l  f a c t o r s  when a d d i t i o n a l  d a ta  a re  

added to  s e r i e s .

O p t io n a l ly ,  th e  u s e r  may s p e c i f y  any o f  the  fo l lo w in g  se a so n a l
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f a c t o r  cu rves  to  compute f i n a l  sea so n  f a c t o r s  f o r  any p a r t i c u l a r  

month: 3 - ,  3x3-,  3 x 5 - ,  3x9-, n - te rm ,  where "n"  i s  the  number o f  

y e a r s  o f  d a ta  in  a p a r t i c u l a r  month ( i . e . ,  a s t a b l e  s e a s o n a l ) .

G raduate  T rea tm en t o f  Extremes

Many economic s e r i e s  c o n ta in  extrem e v a lu e s  which must be modifed 

o r  removed b e fo re  adequa te  e s t im a te s  o f  th e  s e a s o n a l ,  t r a d in g - d a y ,  

and t r e n d - c y c le  components can be made. These ex trem es may r e f l e c t  

economic developm ents , such as s t r i k e s ,  r e a c t i o n s  to  unexpec ted  

p o l i t i c a l  e v e n ts ;  u n seaso n ab le  w ea th e r ;  e r r o r s  o f  measurem ents; e t c .

In  many i n s t a n c e s ,  a llow ance  fo r  ex trem es can be made by th e  u se r  

b e fo re  th e  d a ta  a re  su b m it te d  f o r  s e a s o n a l  a d ju s tm e n t .  However, 

i t  i s  g e n e r a l ly  more f e a s i b l e  to  r e l y  upon th e  com puterized  

s t a t i s t i c a l  t e s t s  p ro v id e d  i n  Method I I  to  d e t e c t  and remove ex trem es .

P rev io u s  te ch n iq u es  a r e  r e p la c e d  in  X - l l  w i th  a new scheme t h a t  

t e s t s  each  v a lu e  o f  a p re l im in a r y  i r r e g u l a r  component a g a in s t  a s ta n d a rd  

d e v ia t io n  computed o v e r  a moving 5 -y e a r  p e r io d  (60 months o r  20 

q u a r t e r s ) .  For example, th e  i r r e g u l a r s  in  1952 a re  t e s t e d  fo r  

ex trem eness  by comparing them w i th  a computed 1950 to  1954. A p re l im in a ry  

i s  computed v a lu e s  beyond 2,5$* a re  removed, and C  i s  recom puted.

V alues o u t s id e  2 .5  6"" a re  c o n s id e re d  extrem e and a re  a s s ig n e d  a 

z e ro  (0 .0 )  w e ig h t .  Values i n s i d e  1 .5  C  r e c e iv e  f u l l  w e igh t ( 1 .0 ) .  

V alues between 2 .5  and 1 .5  €  r e c e iv e  p a r t i a l  w e ig h t ,  g rad u a ted  

l i n e a r i t y  from ze ro  a t  2 .5  C  to  f u l l  w e igh t a t  1 .5  C .

T e s t  fo r  th e  E x is te n c e  o f  S ta b le  S e a s o n a l i ty

An a n a ly s i s - o f - v a r i a n c e  F - t e s t  f o r  the  e x i s t e n c e  o f  s t a b l e  

s e a s o n a l i t y  i s  a p p l ie d  to  th e  f i n a l  unm odified  S - l  r a t i o s .  The
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t h e o r e t i c a l  b a s i s  f o r  th e  F - t e s t  i s  g iven  i n  S c h e ffe  (1959) .

L e t  S l y  ( i  = 1 , ----- , N j;-- j  = 1 , ----, 4) deno te  th e  f i n a l  unm odified

S “I r a t i o s ,  where Nj i s  th e  number o f  y e a r s  o f  a v a i l a b l e  d a ta  fo r  

q u a r t e r  j .

L e t  d en o te  the  q u a r t e r l y  means o f  th e  S - I  r a t i o s ;  i . e . ,

S I i  Nj \  S I i j  (J  "  l > > 4 ) >

L e t  SI deno te  th e  grand  mean o f  th e  S - I  r a t i o s ,  i . e . ,
4 Nj

SI = N 1 1  S* i j  * w^ ere  ^ t *te t o t a l  number o f  q u a r t e r s  

o f  a v a i l a b l e  d a t a .

C a lc u la te  th e  "between q u a r t e r s "  v a r ia n c e
0 , 4  n

A  _ i -  S  N ( S I . -  S I )^  ,
Q 1 V "a , x

i- I _ ■> ( S T y  -  S J j )  o»r\ei
t h e  " r e s i d u a l "  v a r ia n c e  p*“ j v  * V4r«e*»ee.

, 4 N1 y \

=  ^ “ 5^1 <S I i i  -  S I) •
T 1 1  J

2 2Compute F = g - /  g- and compare w i th  th e  t a b le d  F - d i s t r i b u t i o n  f o r
Q R

th e  a p p r o p r ia t e  d eg re e s  o f  freedom . I f  th e  compbted F i s  g r e a t e r  

than  th e  t a b le d  F a t  th e  p e r c e n t  l e v e l MS ta b le  S e a s o n a l i ty  P r e s e n t  a t  

th e  P e rc e n t  L ev e l"  i s  p r i n t e d  o u t .  In  th e  X - l l  program , th e  computed 

F i s  compared to  2 .41  ( th e  1 p e r c e n t  v a lu e  f o r  a 1 0 -y ea r  s e r i e s )  

r e g a r d l e s s  o f  th e  l e n g th  o f  th e  s e r i e s ,  s in c e  th e  d i f f e r e n c e s  in  

t a b l e d  F f o r  s e r i e s  o f  d i f f e r e n t  le n g th s  a re  m in u sc u le .
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P r i n t  o u t  th e  fo l lo w in g  a n a l y s i s - o f - v a r i a n c e  t a b le :

Source o f  Sum o f  D egrees o f  Mean Square;
V a r i a t i o n  Squares(SS) Freedom (DF) (v a r ia n c e 53

Between
q u a r t e r s

R e s id u a l

T o ta l  £  3C (ST.^j-SI)

^NjCSIj-SI)2 3 S S q / D F m  =<r2 <s-q/Sr

4 * 9  2^  ^1J(STij-ST.j)^ N-4 SSr/DFr=(Kr

4 H. 2
r   QTN ________ _____

1 1

The F - t e s t  i s  based  on th e  fo l lo w in g  assum ptions :

(1) S I i j  = S I j  + I ±J ( i = l ,  — ,Nj ; j = l ,  — , 4 ) ,  where

A
S I j  r e p r e s e n t s  th e  s t b l e  s e a s o n a l  f o r  q u a r t e r  j  and 

I j , j  r e p r e s e n t s  th e  i r r e g u l a r  f o r  q u a r t e r  j  and y e a r  i  ;

(2) E(STt j ) = ST ( i - 1 ,  —  ,Nj ; j = l ,  — ,4) ;

(3) VClj^j) = j-2 ( i = l ,  ,Nj ; j = l , ---- ,4) , where $»2 i s  the

v a r i a n c e  o f  th e  i r r e g u l a r  ; i e . , th e  i r r e g u l a r  i s  hom oscedastic ;

(4) C ( I i j ) ( i j ) ) = 0  ( t t f  ( i j ) '  ; i =l »—  jNj ; j = l ,  —  ,4 ) ;

i . e . ,  th e  i r r e g u l a r  i s  a random s e r i e s ;

(5) The I j j  a r e  n o rm a lly  d i s t r i b u t e d .

The F - t e s t  t e s t s  th e  h y p o th e s i s  t h a t  
/ \  /\ / \  A

\  : S I 1 "  ST2 -  —  "  SI4 = 81

a g a i n s t  th e  a l t e r n a t i v e  t h a t  th e  SI a re  n o t  a l l  e q u a l .  "*
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E xperience  has shown t h a t  a ssum ptions  2 to  5 a re  n o t  s e r i o u s l y  

v i o l a t e d ,  s in c e  th e  F - t 'e s t  i s  r e l a t i v e l y  ro b u s t  a g a in s t  v i o l a t i o n s  

o f  th e se  a ssu m p tio n s .  Assumption 1 may be s l i g h t l y  v i o l a t e d  when 

S and I  a re  r e l a t e d  m u l t i p l i c a t i v e l y ,  b u t  the  d i s p a r i t y  between 

SI = s / l  and ST.’Sf = S i s  r e l a t i v e l y  sm all  when S and I a re  in  the  

90 to  110 ran g e .  However, a ssum ption  1 i s  s e r i o u s l y  v i o l a t e d  when 

th e  s e a so n a l  p a t t e r n  changes over t im e . In  such  in s ta n c e s  , the  

h y p o th e s is  Hq i s  n o t  a p p r o p r ia t e  f o r  t e s t i n g  f o r  the  e x i s t e n c e  o f  

s e a s o n a l i t y .  R esearch  i s  p r e s e n t l y  underway to  develop  a moving 

s e a s o n a l i t y  t e s t  as a companion to  the  X - l l  s t a b l e  s e a s o n a l i t y  t e s t .
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APPENDIX E

RESULTS OF TESTS FOR SEASONALITY BY COMPANY SIGNIFICANT LEVEL}
X = s i g n i f i c a n t  s e a s o n a l i t y  ; o = no s e a s o n a l i t y

Company* X = ll Trend=Polynom ial Trend=Moving Ave.
S a le s  PSAD NT.DIV S a le s  EPSAD NTDIV S a le s  EPSAD NIDIV

1 X X X X X X X X X
2 0 X X 0 X X 0 X X
3 X X X X 0 X X X X
4 X X X X X X X X X
5 ■ X X X X X X X X X
6 X X X 0 X X X X X
7 X X 0 X X X X X X
8 X X X X X X X X X
9 X X X X X X X X X

10 X X X 0 X X X X X
11 X X X X X X X X X
12 X 0 0 X 0 0 X 0 0

13 0 X X 0 X X 0 X X
14 X X X X X X X X y

15 0 0 X 0 X X 0 X X
16 X X X X X X X X X
17 X X X X X X X X X
18 X X X X X X X X X
19 X X X X X X X X X
20 X X X X 0 X 0 X X
21 0 0 0 0 0 0 0 0 0

22 0 X X 0 X X X X X
23 0 0 0 X X 0 X 0 0

24 X X X X X X X 0 X
25 X X X X X X X X X
26 X X X X X X X X X
27 X X X X X X X X X
28 0 X X X X X X X X
29 X X X X X X X X X
30 X n . a . n . a . X n . a . n . a . X n . a . n . a
31 n . a . X X n . a . X X n . a . X X
32 n . a . X X n . a . X X n . a . X X
33 n . a . X X n . a . X X n . a . X X
34 n . a . X X n . a . 0 X n . a . X X
35 n . a . X X n . a . X X n . a . X X
36 n . a . X X n . a . X X n . a . X X
37 X X X 0 X X 0 X X
38 X X X X 0 X X X X
39 X 0 X • X 0 X X X X
40 n . a . X X n . a . 0 0 n . a . X X
41 X X X X X X X X X
42 X X X X X X X X X
43 X X X X X X X X X

*For th e  names o f  the  companies see  Appendix B.
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X - l l  T rendsPolynom ial Trend*jnoving Av.
Company S a le s EPSAD NIDIV S a le s EPSAD NIDIV S a les EPSAD Nil

44 Tl« da X X n . a . X X n . a . 0 X
45 X X X X X X X X X
46 X X X X X X X X X
47 X 0 0 0 0 0 X 0 0

48 X X X X X 0 X X 0

49 X X X X X X X X X
50 X X X X X X X X X



www.manaraa.com

134

APPENDIX F
RANK OF QUARTERS BY COMPANY

(b ased  on th e  averag e  v a lu e  o f  th e  s e a s o n a l  f a c t o r  
produced by the  X - l l  Program)

S a le s EPSAD
Company* _£l_ °2 °3 Q4 *1 i

CM
o

0

1 2 1 4 3 1 2 4 3
2 4 1 3 2 4 1 3 2

3 1 2 3 4 2 1 4 3
4 3 2 1 4 2 3 1 4
5 4 3 2 1 3 4 1 2

6 2 1 4 3 1 2 4 3
7 2 3 4 1 4 2 3 1

8 4 1 3 2 4 1 2 3
9 4 1 3 2 3 4 1 2

10 3 1 4 2 4 3 1 2

11 3 4 2 1 4 3 2 1

12 4 2 3 1 4 3 1 2

13 3 2 1 4 2 3 4 1

14 4 1 3 2 4 1 3 2

15 3 2 4 1 3 2 4 1

16 3 2 4 1 2 3 4 1

17 3 2 4 1 3 2 4 1

18 2 3 4 1 2 3 4 1

19 2 1 3 4 4 2 1 3
20 2 3 3 1 2 4 1 3
21 2 1 4 3 2 4 3 1

22 4 2 1 3 2 4 3 1

23 n . a . n . a .
24 2 3 1 4 4 2 3 1

25 2 4 1 3 4 2 3 1

26 4 2 3 1 4 2 3 1

27 4 1 3 2 4 1 3 2

28 2 4 1 3 2 4 1 3
29 1 2 3 4 1 2 4 3
30 4 2 3 1 n . a .
31 n . a . 4 2 3 1

32 n . a . 3 1 4 2

33 . n . a . 3 2 4 1

34 n . a . 4 1 3 2

35 n . a . 4 1 2 3
36 n . a . 2 1 4 3
37 2 1 4 3 1 2 4 3
38 1 2 4 3 4 1 2 3
39 2 4 3 1 4 3 2 1

40 n . a .
v

4 1 3 2

f o r  th e  names o f companies see Appendix B.
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S a le s  EPSAD

Company Q.j <?2 O3 O4 0^ O2

41 3 3 2 4
42 3 3 2 4
43 4 4 3 1
44 n . a .  4 1 2
45 2 1 3 4  3 1 2
46 4 2 3 1  4 2 1
47 4 2 3 1  4 2 1
48 4 2 3 1 4 3 1
49 1 4 2 3  2 1 4
50 __ 3 __ 2 4__  _1__   3_ _2__  4

Average
ranlc

2 .83  2 .10  2 .85  2 .22  3 .06  2 .14  2 .79  2.01

H
U

M
U

U
IU

U
M

H
H
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APPENDIX G
THE CONSTRUCTION OF MARKET AND INDUSTRY INDICES

The sou rce  f o r  th e  av e rag es  i s  th e  COMPUSTAT i n d u s t r i a l  f i l e .

The fo l lo w in g  d e f i n i t i o n s  a re  u sed :

Kt(1) Average S a l e s t  = S a le s  k , t
k= l

(2) Average EPSADt  =

Kt r*^ ( E P S A D ^  t *(No o f  s h a r e s ) ^  t * ( A d j u s t m e n t  F a c to r ) ^  ^
k - 1      .

Kf
flu ( N o .  o f  s h a r e s ) .  * ( A d j u s t m e n t  f a c t o r ) , ,  . . )K , C K- >

i - t
1c=l ’ *(3) Average Net Income — ---------------

t  Kt

where k = company s u b s c r i p t

K = number o f  companies 

t  = th e  tim e p e r io d  measured in  q u a r t e r s

The s e r i e s  o f  th e  averag es  ex ten d s  over th e  p e r io d  A p r i l  1964 to  

December 1972 ( t h i r t y - f i v e  q u a r t e r s ) .  In c lu d ed  in  the  average  a re  

o n ly  th o se  companies which were on f i l e  on A p r i l  1964. Companies 

which e n te r e d  th e  f i l e  l a t e r  a re  exc luded  because  th ey  were found to  

be o f  sm a l le r  s i z e  thus  c au s in g  th e  av e rag e s  ( i n d i c e s )  to  d e c re a se  

o v e r  t im e . To a l lo w  th e  in c lu s io n  o f  f i s c a l  y e a r  companies 

f i s c a l  q u a r t e r s  a r e  t r a n s l a t e d  i n t o  c a le n d a r  y e a r  q u a r t e r s  ( i . e .  th e  

f i r s t  f i s c a l  q u a r t e r  i s  c o n s id e re d  as the  t h i r d  c a le n d a r  q u a r t e r ,  e t c . ) ,  

Companies w i th  r e p o r t i n g  p e r io d  t h a t  c anno t be t r a n s l a t e d  i n to  

c a le n d a r  q u a r t e r s  a r e  ex c lu d ed . M iss in g  d a ta  in  a g iven  q u a r t e r  a re  

t r e a t e d  by e l im in a t in g  th e  company in v o lv ed  from b o th  num era to r and 

denom inato r o f  th e  averages  sem i-an n u a l  d a ta  i s  c o n s id e re d  as 

m is s in g  d a ta .
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RANK OF QUARTERS BY INDUSTRY

(based  on th e  averag e  v a lu e  o f  the  s e a s o n a l  f a c t o r  
in  X - l l  and on th e  v a lu e  o f  the  c o e f f i c i e n t  

in  th e  r e g r e s s io n  models)

1 . S a le s

Group in  
COMPUSTAT

X - l l Trend=Polynoniinal Trend=Moving Average 
'4°1 °2 °3 04 °1 Q2 °3 <>4 °1

CM
O' 03 0,

i e s 3 2 4 1 2 3 4 1 2 3 4 1

10 2 1 4 3 2 1 4 3 2 1 4 3
20 4 3 2 1 4 3 2 1 4 3 2 1

28 4 3 2 1 4 2 3 1 4 3 2 1

29 2 3 4 1 2 3 4 1 2 3 4 1

33 2 1 4 3 2 1 4 3 3 1 4 2

35 4 2 3 1 4 2 3 1 4 2 3 1

Group in  COMPUSTATD U p
A ll

2. EPSAD

p an ies 3 2 4 1 3 2 4 1 3 2 4 1

10 2 1 4 3 3 1 4 2 3 1 4 2

20 4 2 3 1 4 3 2 1 4 3 2 1

28 4 2 3 1 4- 2 3 1 4 2 3 1

29 2 4 3 1 3 4 2 1 2 4 3 1

33 3 2 4 1 3 1 4 2 3 1 4 2

35 4 3 2 1 4 2 3 1 4 2 3 1

Nett Income

a n ie s 3 2 4 1 3 2 4 1 3 2 4 1

10 2 1 4 3 2 j 1 4 3 3 1 4 2

20 4 2 3 1 4 2 3 1 4 3 2 1

28 4 2 3 1 4 2 3 1 4 2 3 1

29 2 4 3 1 2 4 3 1 2 4 3 1

33 3 1 4 2 3 1 4 2 3 1 4 2

35 4 2 3 1 4 2 3 1 4 2 3 1
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Company*
1

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

APPENDIX I
CORRELATION COEFFICIENT BETWEEN QUARTER-TO-YEAR RATIOS 

OF SALES AND NET INCOME

Q u a r te r  1
.916
.221

- .0 1 7
.359
.840
.417
.741
.800
.449
.249
.610
.150
.422
.727
.373
.809
.842
.830
.687
.287
.260
.575
.275
.611
.454
.587
.698
.705
.037
.151

.295

.562

.491

.528

.445

.441

.857

.681

.724

.4^7

.182

Q u a r te r  2
.804 
.235 
.419 
.359 
.557 
.192 

) .716 
.092 
.258 
.394 
.514 
.279 
.146 
.192 
.225 
.761 
.660 
.562 
.547 
.251 
.214 
.452 
.173 
.777 
.377 
.457 
.340 
.099 

- .0 9 1  
.073

n . a .
n . a .
n . a .
n . a .
n . a .
n . a .

.341

.618

.566
n . a .

.628

.301

.221
n . a .

.522 

.253 
-  .088

n . a .
.630 

-  .050

Q u a r te r  3
.746 
.206 
.514 
.548 
.698 
.635 
.654 
.747 
.657 
.549 
.678 
.319 
.282 
.544 
.258 
.414  
.749 
.901 
.470 
.470 
.345 
.480 
.054 
.726 
.404 
.241 
.453 
.271 
.152 

-  .050

.179

.583

.729

.124

.223

.406

.542

.304

.134

.229

.338

Q u a r te r  4
.695
.222
.214
.435
.624
.320
.495
.381
.539

-.602
-  .076 

.679 

.203 

.398
-  .076 

.591 

.377 

.403 

.646 

.122  

.105 

.315 

.199 

.756 

.163 

.739 

.570 

.447 

.141 

.008

.379

.424

.386

.404

.004

.598

.631

.518

.401

.332 
-  .067

*For th e  names o f  th e  companies see  Appendix B.
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APPENDIX J

A NOTE ON THE STATISTICAL RELATIONSHIP BETWEEN SALES, 
EXPENSE AND INCOME

L e ts  d en o te  S a le s  by x ,  Expense by y and Income by v ,  v  “  x -y .

f ( v , x )  -  c o v (v -x>
<Tv<Tx

and COV (v ,x) = ^ U S x ^ - y . )  -  (x-y)J*  (x i -x)
i

^LjCxi-x) -  (y i -y)} • ( x ^ x )

£  ( x ^ x ) 2 - ( y ^ y )  (x ^ x )

= V ( x )  -  COV (x ,y )

A lso , V(v) = V -x-y ) - V ( x )  + V ( y )  -  2COV(x,y).

/ ' ( v jx )  can t h e r e f o r e  be w r i t t e n  as

V(x) - COV(x,y)___________

^(v(x)4V(y) - 2COV(x,y)J

I t  can  be seen  t h a t  in  g e n e ra l  / ( v  , x ) , th e  c o r r e l a t i o n  between 

s a l e s  and income, i s  n e g a t i v e ly  a s s o c i a t e d  w i th  c o v ( x ,y ) , th e  

c o v a r i a b i l i t y  o f  s a l e s  and expense .
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APPENDIX K

QUARTERS OF HIGHEST AND SECOND-TO-HIGHEST STANDARD 
DEVIATION OF OUARTER-TO-YEAR RATIO*

S a l e s ___________  N I
Company** H ig h es t Second to  H ig h es t H ig h es t  Second to  Hij

1 1 4 1 4*
2 2 4 1 4*
3 4 1* 1 4*
4 1 4* 1 4*
5 4 3* 3 4*
6 2 1* 4 2*
7 4 1* 4 1 , 2*
8 4 1 4 1

9 4 3* 4 1 , 2*
10 1 2 4 3
11 3 2 3 4*
12 4 1* 4 1

13 1 3* 4 1

14 1 4* 4 1

15 1 4* 1 4
16 4 1* 4 1

17 4 1* 4 1

18 4 3 1 4
19 2 3 4 1

20 n . a . n . a . 1 4
21 4 1* 4 1

22 4 2 4 1*
23 4 1* 4 2

24 1 4 1 4
25 1 4* 4 1

26 4 1 ,2 ,3 * 4 1*
27 2 4 4 1*
28 2 1* 4 1*
29
30
31
32
33
34
35
36

4
2

n . a .
n . a .
n . a .
n . a .
n . a .
n . a .

3*
1*

4
n . a .

4
4
2
4
4
4

2*

3*
1*
4*
1*
2*
1

37 1 3 2 1

38 1 4 2 4
39
40

4
n . a .

1* 4
4

1
1
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41 1 4 4 1

42 1 4 4 3
43 3 4 4 3
44 n . a . 4 1*
45 4 3 4 1*
46 4 1 * 4 3
47 4 1 4 3
48 4 3 4 3
49 4 1 ,2 4 2*
50 3 1 ,4 4 2*

S i g n i f i c a n t  d i f f e r e n c e  between th e  two q u a r t e r s  
i s  s i g n i f i c a n t  a t  th e  99% l e v e l .  S ig n i f i c a n c e  was

e s t a b l i s h e d  u s in g  Cdchrans t e s t s  fo r  homogeneity o f  v a r ia n c e s  
( s e e  G uenther (1964) pp 21-22) and P itm an t e s t  f o r  c o r r e l a t e d  v a r i -  
ences (se e  Snedecor and Cochran (1967) pp. 195-198). The two 
t e s t s  produced s im i l a r  r e s u l t s .

•frk
For the  names o f  the  companies see  Appendix B.
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APPENDIX L
C O R R E L A T IO N  C O E F F I C I E N T  B E T W E E N  T H E  IR R E G U L A R  M O V E M E N T S  

(Trend based  on 12 term moving average)

F o u r t h  q u a r t e r  a g a i n s t  t h e  s u m  F i r s t  q u a r t e r  a g a i n s t  t h e  
o f  t h e  f i r s t  T h r e e  q u a r t e r s  s o m e  o f  t h e  l a s t  t h r e e  Q u a r t e r s

Company* S a le s EPSAD NIDIV S a le s EPSAD NIDIV

1 .132 .676 .532 .217 .440 .425
2 .721 .873 .868 .919 .830 .770
3 .211 .297 .634 .686 .338 .401
4 ,417 .218 .117 .467 .108 .115
5 .265 - .1 3 0 .171 - .1 1 7 .120 .236
6 .508 .547 .595 .581 .489 .882
7 .429 .152 .634 .552 .213 .653
8 .196 .673 .086 .106 .007 .052
9 .064 .046 .147 .071 .495 .416

10 - .1 0 6 .379 - .1 1 1 .830 .766 .494
11 .459 .593 .602 .681 .840 .578
12 .225 .782 -►107 .464 .898 .410
13 .270 .528 .297 .194 .289 .207
14 .359 .431 .860 .436 .535 .793
15 .285 .553 - .4 7 6 - .4 2 8 .078 - .0 2 4
16 .725 .736 .590 .860 .785 .694
17 .134 - .2 0 5 - .3 2 3 - .2 1 9 .192 .183
18 .112 .537 .643 .263 .379 .631
19 .358 .380 .426 .228 .205 .322
20 .432 .431 .424 .259 .713 .792
21 .252 .635 .123 .265 .397 .259
22 .773 .822 .810 .512 .785 .836
23 .335 - .4 5 6 - .0 7 8 - .2 0 5 - .3 7 4 - .0 5 0
24 .857 .624 - .3 5 9 .753 .323 - .0 0 5
25 .412 - .0 0 3 .590 .489 .208 .714
26 .692 .552 .500 .590 .699 .806
27 .093 .436 .570 .809 .519 .720
28 .540 .537 .493 .575 .753 .557
29 - .0 2 5 - .3 1 4 - .2 4 4 .283 .487 .495
30 - .4 1 6 n . a . n . a . - .5 1 9 n . a . n . a .
31 n . a . - .6 7 8 .150 n . a . - .2 1 9 .294
32 n . a . .303 .446 n . a . .464 .777
33 n . a . - .2 9 1 - .0 1 9 n . a . - .5 2 1 .341
34 n . a . .244 .050 n . a . .365 .430
35 n . a . - .0 5 7 .105 n . a . .326 .669
36 n . a . .638 .554 n . a . .854 .739
37 .502 .700 .728 .363 .421 .497
38 .783 .457 .226 .786 .827 .523
39 .508 .490 .259 .764 .351 .347
40 n . a . - .1 5 5 - .1 1 1 n . a . - .2 0 3 - ,2 0 9

-I-

F o r  t h e  n a m e s  o f  t h e  c o m p a n i e s  s e e  A p p e n d i x  B .
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41 .819 .342 - .2 6 4 .645 .625 .197
42 - .3 8 6 .235 .318 - .4 0 2 .472 .405
43 .427 .322 .136 .309 .493 .560
44 n . a . - .0 7 1 - .1 2 7 n . a . .436 .319
45 .459 .280 .349 .405 .243 .381
46 .576 .567 .483 .323 .654 .375
47 .425 - .1 4 4 - .0 7 6 .874 - .4 5 0 - .4 6 2
48 .955 .639 .369 .789 .138 .268
49 * .706 .488 .614 .727 .748 .784
50 .797 - .0 2 5 .125 .706 .567 .196

For th e  names o f  th e  companies see  Appendix B.
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APPENDIX M
SELECTED RESULTS OF BROWN AND BALL STUDY (1967

TABLE 28
COEFFICIENT OF SIMPLE CORRELATION BETWEEN 

INDUSTRY AND MARKET INDICES BY VARIABLE

I n d u s t r y  
Number *

20
26
28
29
32
33
34
35
36
37

V a r i a b l e  
O p e ra t in g  Income Net Income

.97 

.97 
1.00  
. . 9 9  

.95 
. . 7 8  
. .76 

.98  

.96  

.94

.90

.97

.99

.98

.92

.68

.57

.98

.96

.94

E P S A D

.82

.85

.97

.96

.88

.59

.39

.96

.94

.94

Source: I b i d ,  Table  2 63.

T A B L E

LIST OF MEAN COEFFICIENTS OF SQUARE CORRELATION
AVERAGED OVER 316 FIRMS, BY VARIABLE

V a r i a b l e

O p e ra t in g  Income 
Net Income 
EPSAD

Market Mean

.62

.55

.46

M u l t i p l e  Mean

.71

.66

.59

Source: I b i d ,  Table  ^ , p .  64.
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APPENDIX N
C O M M O N A L IT Y  B E F O R E  T H E  E L I M I N A T I O N  O F  A U T O C O R R E L A T IO N

TABLE 30

C O E F F I C I E N T  O F  S I M P L E  C O R R E L A T IO N  B E T W E E N  I N D U S T R Y  
I N D I C E S  A N D  M A R K E T  I N D I C E S  BY V A R I A B L E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n d u s t r y  V a r i a b l e s
N u m b e r  S a l e s  N I  E P S A D

10 .873 .000 .000
20 .942 .825 .547
28 .982 .861 .745
29 .984 .754 .547
33 .740 ,064 .118
35 .987 .883 .702

TABLE 31

C O E F F I C I E N T S  O F  D E T E R M IN A T IO N -S U M M A R Y  R E S U L T S  F O R  
G R O U P  O F  T H I R T Y - F I V E  C O M P A N I E S , B Y  V A R I A B L E  A N D  

I N D U S T R Y

I n d u s t r y  A v e r a g e  ( F i r m , M a r k e t )  A v e r a g e  M u l t i p l e  R ^ ( F i r m .  £  M a r k e t )
N u m b e r s S a l e s N I E P S A D S a l e s N I E P S A D

10 .357 .203 .161 .495 .338 .405
20 n . a . .408 .250 n . a . .467 .419
28 .921 .497 .273 .922 .555 .408
29 .877 .299 .220 .904 .415 .377
33 .271 .133 .048 .517 .364 .358
35 .857 .496 .433 .876 .637 .626

A l l  g r o u p s .678 .340 .232 .760 .465 .432
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APPENDIX 0

SPECIFICATION OF THE PREDICTION MODELS

N o ta t i o n s

Sm,n

®m,n

= A c tua l  EPSAD o f  y e a r  m

= Q u a r t e r ly  EPSAD o f  q u a r t e r  n o f  y e a r  n

= S a le s  o f  q u a r t e r  n o f  y e a r  m

= P r e d i c t e d  EPSAD o f  y e a r  m, a t  the  end o f  q u a r t e r  n
(n = 1 , 2 , 3 , 4 ) .

Model 1

Models u s in g  a l l  a v a i l a b l e  q u a r t e r l y  
a c c o u n t in g  d a t a

y i >  = 4  0^ , .

-  <W + 30m2

V 3> = °ml +  0n.2 + 2%3

Model 2 Same as Model 1,  w i th  a p r o v i s i o n  f o r  a d d i t i v e  t r e n d  C., 
based on th e  average  q u a r t e r l y  change in  EPSAD over 
th e  most  r e c e n t  56 q u a r t e r s  (a moving base  p e r io d  o f  
14 y e a r s ) .

Model 3* Same as Model 1 w i th  a p r o v i s i o n  f o r  m u l t i p l i c a t i v e  t r e n d  
P,  based  on the  average  r a t e  o f  change i n  EPSAD over  
th e  most r e c e n t  56 q u a r t e r s  (a moving base  p e r io d  o f  

14 y e a r s ) .

Model 4 A ^ l )  = 4 (O ^ -C V ^ i)  + V l

= 2 R^l+W’- <A-1,ltVl,2>] + An-1A n < »

(0m - l , l+0m-2>2+0ni-2,3)J +  An-]

Models 3 , 7 , 8 , 9 , 1 1 , 1 2 ,  were n o t  a p p l i e d  to  companies w i th  n e g a t i v e  
q u a r t e r l y  e a r n in g  and Models 16,  17 were n o t  a p p l i e d  to  companies 
w i th  n e g a t i v e  annual  e a r n i n g s .
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Model 5 4^(1) -  0 „ i  + 0m_1>2 + < V l , 3* V l f4

V 2> -  A l H 2 + V l A > . 4

An(3) “ ‘Vl + V  + An3 + V l ,4

Model 6 Same as  Model 5,  w i th  an a llowance  f o r  a d d i t i v e  t r e n d  
( see  Model 2)

Model 7* Same as  Model 5, w i th  an a llowance  f o r  m u l t i p l i c a t i v e  t r e n d  
( see  model 3)

Model 8* A J1 )  " < V V l , l >  V l

-  C(°ml+0m2>/ W " . - l , l +On , - l , 2 )7  V l

An/3' ’ I<0n,in,2+0m3)/(V l ,1+Vl,2+<,m-l)] V l

Model 9* Model 9 i s  i d e n t i c a l  to  Model 3 (The model appears tw ice  
to  f a c i l i t a t e  the  computer p rogram ) .

Model 10 Same as  Model 8 , b u t  Smn (S a le s )  r e p l a c e s  Qirnv (EPSAD).

Model 11* Same as  Model 8 bu t  Net Income d iv id e d  by A sse t s  r e p l a c e s  

Qmn (EPSAD).

Model 12* A^(n) = f n Qm n  » • where = MEAN (A/Qn) based on th e  

most r e c e n t  14 y e a r s  ( t h e  moving base  p e r io d )

Model 13 A (n) ■ ”m ^  vmi

m2

" hCre = ° ( + A n i l  +  A l 2 m X l 3

(a t i r a e - s e r i e s  r e g r e s s i o n ) .

The^J ,  a r e  e s t i m a te d  from cum ula t ive  p a s t  d a t a  and updated  
every  q u a r t e r .

*See i b i d .
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Models u s in g  p a s t  annual  a cc o u n t in g  d a ta

Model 14
A
Am " An-i
a

Model 15 V = An-i
Model 16*

A
V - V
A

Model 17* “ V

Model 18 X =  A n-

Model 19 X = An-

Model 20 X =  A n -

Model 21
A
V = V
A

Model 22 V =  A n-

Model 23 X = <<'+

x ( m u l t i p l i c a t i o n  t r e n d  based  on the  most 
r e c e n t  14 y e a r s )

(A n-] /A n-2^

+ ( V l  “ Am-2)

+ { C ^ Am -l  “ V i - 2  ̂ +  ^Am-2_Am - 3 ^

• \  6 a » - i / V 2> + (V 2 -  V s >  2  ' 2 \

* ( Sm - l / Sm-2^

• { C < W W  + <Sn - 2/S™-2> )  / 2 }

m

(se e  a l s o  model 13)

Model 24 

Model 25

Model 26 

Model 27

Models u s in g  p a s t  annual  a cco u n t in g  d a t a  p lu s  r e c e n t  
macro-economic d a t a

Same as  8 w i th  q u a r t e r l y  GNP r e p l a c i n g  Qmn ( q u a r t e r l y  EPSAD)

Same as  8 w i th  q u a r t e r l y  c o r p o r a t e  p r o f i t s  a f t e r  tax  
r e p l a c i n g  (fon

Same as Model 8 w i t h  I n d u s t r i a l  P r o d u c t io n  r e p l a c i n g  Q^n

Same as  Model 8 w i t h  T o t a l  M an u s fac tu r in g  S a le s  
r e p l a c i n g  0^ ,  .

Model 28** Same as  Model 20,  w i th  GNP r e p l a c i n g

Model 29 Same as  Model 28,  w i t h  C o rp o ra te  P r o f i t s  a f t e r  Tax

* see  i b i d .
**Models 28 to  31 a r e  in c lu d e d  on ly  i n  t h e  ex tended s e t .
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Model 30 Same as  Model 28, w i th  I n d u s t r i a l  P r o d u c t io n

Model 31 Same as  Model 28 w i t h  t o t a l  M anufac tu r ing  S a le s

Model 32

Model 33 

Model 34 

Model 35

Models u s in g  p a s t  q u a r t e r l y  a c c o u n t in  d a ta  
p l u s  r e c e n t  macro-economic d a t a

* Vl

-  V l + + GNPin2)/(GNPm. l j l -H3OTIn. l i 2 ) ] .

* (V l , 2 + V l , 3  +

\ < 3) ”  V - % 2+ L(GNPn,1+GNPnl2+GOTm3)/(GNPm. l> 1+GNPm. 1>;

+ GNPm-l,3>J <Vl,3Vl,4)

Same as Model 32 w i t h  C o rp o ra te  P r o f i t s  a f t e r  Tax

Same as  Model 32 w i th  I n d u s t r i a l  P r o d u c t io n

Same as  Model 32 w i th  T o t a l  M an u fac tu r in g  S a l e s .
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APPENDIX P

COMPARIATIVE LIST OF ACCOUNTING-DATA MODELS

Model Models
Number in c lu d e d
i n  t h i s  on ly  i n  the  
Study e x t e n s i o n

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20 
21 
22 
23

Models n o t  
used  i n  th e  

s tu d y

x

x

X

X

X

X

Green
and

S e g a l l
( 1967)

*3*

none

**
''Not co m p le te ly  comparable 
Used by Coates  o n ly .

Brown and 
N i e d e r h o f f e r  

(1967)

Q2

5*6,7

R e i l l y  Coates (1973) 
e t  a l  and

( 1973) Barnea e t  a l (1972)

RWj

rw3

rw3**

*3
QRWi

qrw2

qrw3**

I t  MRW

MRW

X

X * *

X * *

X * *

none
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APPENDIX Q
PREDICTION PERl'ORMANCE-FLOW CHART OF THE COMPUTER PROGRAM AND SAMPLE OUTPUT

Flow C h a r t  f o r  I n d i v i d u a l  Companies
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Flow C h ar t  f o r  I n d i v i d u a l  Companies (Con t inued )  

Flowchnrting Worksheet

Piogrommcrt. 
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Flow Chart for Individual Companies (Continued)

NMlfflNMi.
Flo w ch ar t ing  W ork shee t
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Flovr C h a r t  f o r  P o r t f o l i o  C r o s s - s e c t i o n

Flow ch ar t in g  W orkshee t tuna t il
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Flow Chart for Portfolio Cross-Section (Continued)
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SAMPLE OUTPUT
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o

o

o

o

o

tOSS FUNCTION 1
COMPANY INTC.RNAT I (INAL NlCKTL

TA8LE 0
VEAR/OUARTFR AQTUAt PREDICTED PREDICTED PREDICTED PREDICTED

ANNUAL eps under nrst 0 UN0CK BCST A UNDER nest MA UNOER BEST

1961/1 I. 208 1.016 1.106 0.932 0.932
1961/? 1-200 1.016 1.106 0.989 0.937
1961/1 1.208 1.060 1.106 1.056 0.996
1962/1 1.276 1.326 1.208 1.520 1.520
1967/2 1.776 1.606 1.208 1.665 1.526
1962/1 1.276 1.392 1.208 1.631 1.512
1963/1 1.660 1.268 1.276 1.293 1.791
1961/2 1.660 1.288 1.276 1.326 1.782
1961/1 1.660 1.16H 1.276 1.315 1.316
1969/1 1.936 1.576 1.660 1.766 1.766
1969/2 I.R36 1.686 1.660 1.710 1.781
1969/1 1.816 1.776 1.660 1.700 1.815
1966/1 1.960 2.016 1.836 2.167 2.167
1966/2 1.960 2.066 1.816 2.182 2.125
1965/1 1.960 1.888 1.816' 7.179 2.066
1966/1 1.597 2.096 1.960 7.171- 2. 171
1966/2 1.597 1.928 1.960 2.166 2.113
1966/3 1.692 1.616 1.960 2.139 2.00?
1967/1 1.906 1.776 1.592 1.661 1 .661
1967/2 1.906 1.826 1.592 1.661 1.626
1967/1 1.906 1.760 1.592 1.658 1.651
196H/1 1.930 ‘ 1.986 1.906 1.962 1.962
I96K/2 1.910 1.972 1.906 ‘ 1.979 2.013
1969/1 1.910 1.828 1.906 1.970 2.023
1969/1 1.560 2.160 1.930 . 1.962 1.962
1969/2 1.560 2.160 1.930 1.906 1.956
1969/J 1.560 1.520 1.930 1.857 1.986
1973/1 2.800 2.160 1.560 1.363 1.363
t970/2 7.800 2.930 1.560 1.331 1.661
1970/1 2.800 2.950 1.560 1.367 1.791
1971/1 1.260 '1.960 2.800 3.006 3.006
1971/2 1.260 1.560 2.800 3.170 2.992
1971/3 1.260 1.660 2.800 3.259 7.506
1977/1 1.670 1.000 _____________ 1.260 1.502 1.50?
1972/2 1.670 1.650 1.260 1.666 1. 165
1972/3 1.670 1.550 1.260 1.652 1.136

.................■••• .................. * *•

. . . .
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.SAMpLE OUTPUT (continued)

L O S S  F U N C TI O N  I
COMPANY INTERNAT I O  I AI  U I C K F L

I A P I E  1

YEAR/DUARTER BEST MOL'CL BEST MODCL BES7 MODEL BEST MODEL BEST OF BEST GROU
OF GROUP U OF GROUP A OF GROUP HA OF GROUP MO RANK

MODEL v A t u r MODEL VALUE MODEL VALUE MODEL VALUE HODEL VALUE 0 A M
OF OF OF OF OF

10SSF LOSSF LOSSF LOSSF inssF
1961/1 5 0.017 16 0.011 25 0.076 33 0.076 16 0.011 2 1
1961/2 6 0.017 16 0.011 25 0.06ft 31 0.073 16 0.011 2 1
1961/1 5 0.02ft 16 0.011 25 0.023 31 0.066 16 0.011 3 1
1962/1 5 0.002 16 0.005 25 0.059 33 0.059 5 0.002 1 2
1962/2 5 0.016 16 0.0U5 26 0.036 31 0.063 16 0.005 2 1
1962/1 5 O.Oli 16 0.005 25 0.026 33 0.065 16 0.005 2 1
1961/1 5 0.017 16 0.027 25 0.022 31 0.022 0.022 6 3
1961/2 5 0.021 16 0.027 25 0.016 31 0.025 25 0.016 2 6
1961/1 6 0.008 16 0.027 25 O.Ul 1 11 0.016 5 0.00ft 1 6
1966/1 5 0.068 16 0. 157 25 0.098 33 0.008 33 0. 008 6
1966/2 5 0.021 16 0. 167 25 0.016 33 0.003 33 0.001 1 6
1966/1 5 0.006 16 0. 167 25 o.o ie 11 0.000 33 0.000 6
1966/1 1 0.006 16 0.011 25 0.052 33 0.052 1 0.006 1 2
1965/2 1 0.016 16 0.01 1 25 0.059 33 0.036 16 0.011 2 1
1966/1 1 0.001 16 0.011 25 0.057 11 0.015 1 0.003 1 2
1966/1 I 0.266 16 0.121 25 0.335 ?3 0.335 16 0.121 1
1966/2 1 0.11 1 0. 121 25 0.307 33 0.271 1 0. 113 1 2
1966/1 1 0 . 0 1 1 16 0. 121 25 0.299 33' 0. 16ft 1 0.011 1 2
1 9 6 7 / 1 1 9.016 16 0.0)7 25 0. 196 31 0. 196 1 0.016 t 2
196//2 1 0.006 16 0.097 25 0. 196 33 0.230 I 0.006 1 2
1967/1 1 0.021 16 0.097 25 0. 199 33 0.203 1 0.021 1 2
196ft/1 1 0.001 16 0.001 25 0.001 33 0.001 16 0.001 1
1968/2 1 0.002 16 0.001 25 0.002 31 0.007 16 0.001 2 1
1966/1 1 0.010 .16 O.OU1■ 25 0.002 31 0.009 16 0 . 0 0 1
1969/1 1 0 .  160 16 0.117 25 0 .  1 6 6 31 0 .  166 16 0. 137 6 1
1969/2 1 0.160 16 0. 13T 25 0. 119 31 0. 155 25 0. 119 6
1969/1 1 0.002 16 0.13 7 25 0.080 13 0 .  180 I 0.002 1 3
1970/1 1 0.196 16 1.53U 25 2. 123 33 2.123 1 0. 196 1 2
1970/2 1 0.017 16 1.539 25 2. 153 33 1.792 1 0.017 1
1979/1 1 0.022 16 1.51ft 25 2.056 31 1.019 1 0.022 1 3
1971/1 1 0.690 2.372 25 3.068 33 3.06 8 1 0.690 1 2
1971/2 1 0.078 16 2.372 25 3.667 13 2.999 1 0.070 I 2
1971/1 1 0.060 16 2.372 25 3.996 33 1.56ft 1 0.060 1 3
1972/1 1 0.221 16 0.066 25 0.001 31 0.001 25 0.001 1
1972/2 1 0 . 0 0 0 16 0.066 25 0 . 0 0 0 31 0 .  106 25 0 . 0 0 0 3
1972/1 1 0.006 16 0.066 25 0 . 0 0 0 33 0 .  113 25 0 . 0 0 0 2 3

10TAL 2.57 11.56 19.66 -1 15.21 1.53 71 78 9

AVERAGE 0.071 0.177 0.560 0.623 • 0.062 2.0 2.2 2.

MO

m
1 . 2

P ÎIVPIWWWP
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SAMPLE OUTPUT (c o n t in u e d )

loss fund urn j
COMPANY---- 1 fit E RMA I I FINAL NICKEL

IABLE 2
PREDICTION 
MADE AFTE®

FIRST 0UAR1ER SECOND OUARTER THIRD1 OUARTER ALL PREDICTIONS

CROUP

AVER.
VALUE
Lossr

NO. OF 
1 IHCS 
FIRS!

AVER.
RANK

AVER.
VALUE
LOSSF

ND.OF
TIMCS
FIRST

AVER.
RANK

AVER.
VALUE
LOSSF

NO. OF 
TIMES 
F 1K 61

AVER.
RANK

AVER.
value
LOSSF

NO. DF 
TIMES
r irst

AVER
RANK

0 0.161 5 2.3 0.058 9 1.9 0.016 7 1.7 0.071 16 2.0
A 0.317 ' a 2.0 0.377 9 2.1 0.377 3 2.9 0.377 11 2.2

MA 0.506 1 2.5 0.550 3 2.6 0.569 1 2.6 0.590 5 2.7
MO 0.506 2 3.2 0.980 1 3.3 0.282 1 3.1 0.92.3 9 3.2
BEST 0.069 12 1.0 0.031 12 1.0 0.012 12 1.0 0.092 36 1.0

LOSS FUNCTION 1
COHPANY INTERNA! I1INAL NICKEL

TABLE 3

CROUP I
PREDICTION MADE AFTER THE FIRST OUARTfcR-SECONO OUARTER-THIRO OUARTER

1 . 0 0 0 0 0  0 . 8 6 3 7 9  0 . 6 1 9 0 0
1 . 0 0 0 0 0  0 . 8 8 9 3 9

1.00000

CROUP 2
PREDICT I j I MADE AFTER THE FIRST dllAR TfR-SECOND OUARTER-THIRO OUARTER

l.OOOUO I .00000 1.00000
1.00000 1.00000

1.00000

GROU® 3
PREDICTION MADE AFTER THE FIRST OUARTER-SECONO QUA*TER-THIRD OUARTER

1 . 0 0 0 0 0  0 . 9 9 5 7 7  0 . 9 0 8 1 ?
1 . 0 0 0 0 0  0 . 9 9 7 8 3

1.00000

CROUP A
PREDICTION MADE AFTER THE FIRST QUARTCR-SECOND OUARTER-THIRD OUARTFR

U 0 0 0 0 0  0 . 9 7 8 3 9  0 . 9 0 3 6 7
1 . 0 0 0 0 0  0 . 9 6 9 5 2

  1.00000
     ' »

r.ROUP 5
PREDICTION HADE AFTER THE FIRST OUARTER-SECONO QUARTER-THIRD OUARTER 
r  ' 1 . 0 0 0 0 0  0 . 8 9 ? 1 6  0 . 7 8 5 3 6

■ 1 . 0 0 0 0 0  0 . 9 3 0 3 0
1.00000
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SAMPLE OUTPUT (continued)

LOSS FUNCTION I
• COHPANY INTERNATIONAL NICKEL

(ABLE A

QUARTER 1
PREDICTION UNDER GROUP Q-GROUP A-GROUP »*A-GROUP PO-BEST

1.00000 0.92571 0.95565 0.07006 0.01353
1.00000 0.R9150 0.87151 0.96)21

1.00000 0.9H975 0.86B10 
l.OOOpO 0.85055

1.00000

OUARTER 2
PREDICTION UNDER QROUP O-GROUP A-GROUP MA—GROUP MO-BEST

1.00000 0.20072 0.30355 0.5066P 0.R92RR
1.00000 0.90255 0.92105 0.11753

1.00000 0.98276 0.17922 
• 1.00000 0.30305

1.00000

OUARTER 3
PREDICTION UNDER QROUP O-GROUP A-G'ttlllP Mfi-r.ROUP MO-BEST 

1.00000-0.10703-0.33255-0.105.5 3 0.95391 
.1.00000 0.96219 0.95993-0.19537

1.00000 0.91925-0.53291
. . _  ' 1.00000-0. 15599

1.00000

LOSS FUNCTION 1
COHPANY INTERNATIONAL NICKEL

TABLE 5'-
ALL QUARTERS

PREDICTION UNDER GROUP O-GROUP A-GRnuP ma-GROUP PQ-2EST 
1.00000 0.35086 0.20265 0.T5633 0.96019

1.00000 0.95358 0.V2J69 0.31170 •
1.00000 0.95079 0.16215

1.00000 0.32135
1.00000

••V
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APPENDIX R

FORECAST PERFORMANCE 

BREAKDOWN BY COMPANY

TABLE 32
AVERAGE ERROR BY COMPANY, LOSS FUNCTION AND MODEL SET

3ur.try Company Q
L o ss

A

F u n c t io n

MA

i 1

MQ Q
L o ss  F u n c t io n  4 

A MA MQ

10 A m erican  S m e l t . .199 .359 .410 .238 1 4 .6 4 3 2 5 .7 5 1 2 0 .7 5 5 1 7 .6 9 1
10 I n t ’1 N ic k e l .071 .377 .540 .423 1 2 .0 6 9 2 4 .697 2 8 .7 9 5 2 7 .801
10 Hudson Bay .094 .488 .485 .259 21 .400 6 1 .9 9 5 6 8 .1 6 9 4 0 .6 1 3
10 Dome Mines .037 .069 .063 .051 5 .8 1 3 8 .3 8 8 6 .9 3 8 6 .4 7 0
10 M c In ty re .496 1 .4 0 9 1 .3 5 3 • 93G 2 3 .894 4 3 .7 5 3 4 2 .8 7 9 3 3 .7 7 4
20 I n t e r s .  B rands .123 .212 .242 .181 1 9 .888 2 5 .0 2 4 2 6 .7 8 2 2 3 .0 7 2
20 Helm P r o d u c t s .030 .040 .037 .030 1 1 .339 1 1 .0 2 0 1 0 .7 8 3 9 .7 8 0
20 H c rsh e y  Choc. .031 .067 .082 .056 9 .2 2 3 1 3 .9 9 6 1 4 .8 7 7 1 1 .5 4 7
20 W r ig l e y - .059 .084 .066 .05G 5.108 6 .9 6 3 5 .3 7 3 4 .9 2 0
20 Pcpsico" .034 .0 1 4 .015 .019 7 .058 3 .3 9 1 5 .2 9 7 5 .7 9 8
21 P h i l i p  M o r r i s .016 .025 .126 .078 3 .868 5 .8 3 1 1 0 .4 2 3 8 .0 1 7
21 R eyn. Tobacco .029 .083 .092 .062 2 .7 0 0 6 .6 7 3 6 .4 5 1 4 .8 8 8
23 C l u e t t .051 .117 .092 .066 1 2 .378 2 3 .0 6 6 1 3 .8 7 8 1 2 .3 9 3
27 M cG raw -H ill .011 .023 .017 .010 1 0 .3 9 4 1 2 .4 6 8 1 0 .8 2 4 8 .5 7 1
28 Amer. Cynamid .030 .064 .034 .038 8 .1 1 1 1 1 .5 5 4 8 .7 9 6 7 .9 1 1
28 DuPont .475 .831 1 .0 0 4 .766 7 .3 6 3 9 .9 7 0 1 0 .8 0 2 9 .3 7 5
28 P f i z e r .001 .004 .005 .003 3 .6 6 0 6 .1 0 9 6 .2 0 3 5 .0 0 7
28 S t e r l i n g  Drugs .000 .001 .002 .001 2 .1 3 7 2 .4 3 3 5 .0 4 5 3 .7 4 9
28 G i l l e t t e .039 .034 .026 . .034 8 .1 2 5 7 .9 8 3 8 .8 4 3 7 .3 2 7
28 Sun Chem. .047 .092 .083 .064 1 6 .5 1 1 2 5 .027 2 4 .0 7 9 2 0 .2 3 0
29 C o n t i n e n t a l  O i l .057 .074 .072 .0 6 0 6 .9 9 9 9 .7 8 7 8 .3 9 3 7 .3 3 5
29 Q uaker O i l .003 .005 .010 .007 1 0 .809 1 7 .4 5 6 1 7 .4 7 4 1 3 .8 0 9
29 S k c l . O i l .040 .082 .094 .053 6 .1 0 4 8 .8 5 7 1 0 .7 3 7 7 .2 6 5
29 U nion O i l .384 .384 .180 .157 9 .6 1 8 1 5 .4 2 6 1 0 .6 6 0 8 .7 9 1
29 G u l f  O i l .033 .075 .064 .042 5 .5 2 5 7 .7 9 0 7 .7 3 5 5 .7 2 9
29 Jo h n  M a n v i l l c .039 .080 .045 .037 7 .178 1 1 .6 8 7 8 .4 7 9 9 .4 8 0
29 N a t ’ l  Gyps. .089 .083 .082 .054 1 5 .8 6 4 1 6 .2 7 9 1 9 .4 8 5 1 4 .5 3 3
32 A nchor  G la s s .051 .136 .098 .063 9 .2 6 2 1 5 .3 3 6 1 1 .7 2 9 8 .5 7 7
32 G e n e r a l  P o r t l a n d .017 .038 .048 .035 7 .2 5 0 1 1 .4 7 1 1 3 .6 8 8 1 1 .4 6 1
33 Youngstown .319 .583 .625 .580 1 6 .0 4 0 1 7 .0 0 2 1 4 .8 9 7 1 7 .1 9 3
33 P i t t s b u r g h  S t e e l .697 .493 .572 .625 N.A. N.A. N.A. N.A.
33 B e th leh em  S t e e l .456 .553 .549 .581 2 2 .5 7 1 2 2 .4 4 4 2 3 .8 4 7 2 6 .8 1 6
33 C opper Range 1 .9 2 2 6 .7 1 3 6 .6 5 9 5 .2 9 3 N.A. N.A. N.A. N.A.
33 Anaconda .529 2 .5 2 6 2 .335 1 .7 6 3 31 .197 10 0 .0 0 0 10 0 .0 0 0 1 0 0 .0 0 0
33 I n s p i r a t i o n  Cons,.1 .7 4 2  3.0GG 3.744 2 .7 0 4 35 .506 4 4 .2 9 5 4 0 .4 3 5 4 0 .3 2 1
34 S u n s h in e  Min. .040 .067 -• .066 .050 6 6 .1 6 4 8 7 .6 4 6 8 2 .3 1 5 6 5 .0 3 5
35 C om bustion  Eng. .090 .097 .084 .062 9 .1 4 1 1 3 .3 1 0 1 0 .1 1 4 9 .0 2 0
35 T o s t c r  W hee le r .076 .641 .667 .476 1 6 .6 3 2 5 8 .146 6 5 .3 7 8 5 0 .3 4 5
35 C l a r k  Equipment .123 .209 .173 .123 1 1 .9 8 7 1 8 .9 9 2 1 5 .9 7 0 1 4 .3 4 2
35 C h icag o  Pneom. .060 .247 .121 .086 7 .7 3 4 1 6 .2 3 5 9 .3 9 7 7 .7 8 8
35 B u rro u g h s .075 .119 '•.207 .150 1 6 .8 8 3 1 5 .6 0 2 1 9 .4 4 3 1 7 .7 4 3
35 I .B .M . .182 .352 .404 .271 6 .7 4 6 1 1 .7 1 2 1 1 .4 4 6 9 .2 2 5
36 M aytag .027 .195 .177 .079 15 .457- 20 .2S2 1 7 .7 8 3 1 1 .6 9 1
37 L ib b ey  Owens .334 .922 .834 .582 1 5 .437 2 4 .253 2 2 .3 3 1 1 7 .5 2 1
37 Pu llm an .239 1 .3 0 8 1 .1 4 2 . 53G 1 3 .8 4 3 3 5 .406 3 3 .4 4 4 2 1 .214
37 Timken R o lL e rs .181 .444 .174 .139 1 1 .577 1 7 .9 2 5 1 0 .8 9 4 9 .6 5 1
38 R o b e r t  P u l to n .040 .143 .122 .089 1 5 .3 1 0 2 1 .6 4 9 2 4 .6 1 7 1 8 .7 9 1
MS E a s t e r n  A i r l i n e r , 1 .6 6 0 3 .5 9 1 3 .975 2 .4 4 7 N.A. N.A. N.A. N.A.
M5 PanAm .321 .584 .605 .475 4 3 .396 5 3 .2 8 1 5 5 .0 1 8 5 1 .3 3 4
56 E d is o n  B ro s . .089 .0 9 5 .089 .951 1 1 .9 9 0 1 4 .9 6 5 1 1 .7 1 7 4 5 .3 8 4
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TABLE 3 3  ' - - - - - - - - - - - -
RANK MEASURES -  BY COMPANY,  LOSS 

F UNCTION AND MODEL SET

Average Rank 
Loss Loss

Funct ion .1 Func t ion  2

Number o f  Times F i r s t  

( i o s s  f u n c t i o n  2)

i u s t r y •Company Q A MA MQ Q A MA MQ Q A MA MQ

10 A m erican S m e l t . 2.1 3.3 2.3 2.3 2.0 3.3 2.4 2.3 18 2 8 7
10 I n t ’ l  N ic k e l 2.0 2.2 2.7 3.2 1.8 2.2 2.8 3.2 19 11 4 2
10 Hudson Bay 1.7 3.3 2.7 2 .4 1.5 3.1 3.0 2.7 25 0 2- 9
10 Dome Mines 2.2 3.2 2.3 2 .3 2.3 3.1 2.3 2.4 14 4 11 7
10 M cIn ty re 1.9 3.1 2.5 2.4 1.8 3.1 2.3 2.3 22 2 3 4
20 I n t e r s .  B rands 1.7 2.7 3.0 2.7 2 .0 2 .6 2.9 2.6 21 7 4 4
20 Helm P ro d u c ts 2.6 2.8 2.4 2.3 2.6 2 .8 2.4 2.3 11 8 7 10
20 H ersh ey  Choc. 2.0 2.4 3.1 2 .5 3.3 2 .3 3.2 2.3 15 13 4 4
20 W rig loy 2.3 3.3 2.2 2.2 2.3 3.3 2.2 2.2 17 1 11 7
20 PepsiCo 2.6 2.6 2.3 2.4 2.6 2 .1 2.6 2.7 5 20 6 5
21 P h i l i p  M o rr is 1.8 2.3 3.3 2 .6 1.8 2.3 3.3 2.6 18 2 0 6
21 Reyn. Tobacco 2.0 3 .1 2.6 2.3 1.7 373 2.8 2.2 24 1 4 7
23 C l u e t t 2.1 2.8 2.8 2 .3 2.1 3.1 2.5 2.3 13 5 10 8
27 M cGraw-Hill 2.2 2.7 2.7 2 .4 2.2 2.7 2.7 2.4 16 7 7 6
28 Amer. Cynamid 2.3 2.9 2.4 2.4 2.2 3.1 2.4 2.4 12 7 8 9
28 DuPont 2.1 2.7 2.6 2 .7 2.4 2.5 2.6 2.6 16 8 7 5
28 P f i z e r 1.8 1.0 3.3 3.0 1.0 2.5 3.0 2.6 20 11 1 4
28 S t e r l i n g  Drugs 2.0 2.0 3.4 2.5 2.2 2 .0 3.3 .25 14 17 0 5
28 G i l l e t t e 2 .1 3.1 2.6 2 .3 2.2 2.5 3.0 2.2 17 10 3 6
28 Sun Chem. 1.8 3.4 2.6 2.2 1.8 3.2 2.8 2.1 20 3 5 8
29 C o n t i n e n t a l  O i l 2.0 2.8 3.0 2.2 2.2 2 .1 2.5 2.2 12 5 9 10
29 Quaker O i l 1.7 3.2 3.0 2.2 1.7 3.1 3.1 2.2 22 5 2 7
29 S k e l  O i l 2.0 2.6 3.1 2 .3 2.0 2.8 2.8 2.4 15 7 6 8
29 U nion  O i l 2.0 3.5 2.3 2.2 2.0 3.5 2.4 2.2 19 •1 7 9
29 G u lf  O i l 2.4 2.6 2.9 2 .2 2.2 2.9 2.8 2.1 13 6 3 14
29 Jo h n  M a n v i l le 2.2 3.3 2.4 2.2 212 3.1 2.3 2.4 10 6 13 7
29 N a t ' l  Gyps. 2.1 2.6 2.7 2.C 2.1 2.6 2.8 2.5 19 10 4 4
32 Anchor G la s s 2.3 3.2 2.5 2 .0 2.3 3.2 2.6 2.0 15 5 6 10
32 G e n e ra l  P o r t l a n d 1.7 2.5 3.0 2.8 1.7 2.5 3.0 2.8 26 7 3 0
33 Youngstown 2.3 3.0 2.2 2.6 2.2 3i0 2.3 2.6 19 3 11 3
33 P i t t s b u r g h  S t e e l 3.2 2.2 2.2 .24 3.1 2.2 2 .3 . 2.5 1 12 4 4
33 B eth lehem  S t e e l 2.3 2.6 2.6 2.6 2.1 2.7 2.5 2.6 13 11 5 7
33 Copper Range 2.0 2.9 2.4 2 .8 1.9 2.6 2.7 2.8 21 8 4 3
33 Anaconda 2.1 3.1 2.3 2 .1 3.1 2.4 2.3 2.3 20 3 7 6
33 I n s p i r a t i o n  Cons. 2.0 3.2 2.5 2 .3 2.1 3.2 2.5 2.3 19 . 1 7 9
3'» S u n s h in e  Min. 2.0 3.1 2.8 2 .1 2.3 3.2 2.6 1.0 15 3 3 5
35 Com bustion Eng. 2.2 2.9 2.6 2.4 2.1 3.2 2.5 2.2 18 18 8 9
35 F o s t e r  W heeler 2.0 2 .8 2.9 2.3 1.7 2.8 3.0 2.5 23. 2 4 7
35 C la r k  Equipment 1.9 3.2 2.5 2.4 1.9 4.1 2.6 2.3 17 6 4 9
35 C hicago  Pneom. 2.3 3.4 2.3 2 .0 2.3 3.5 2.3 2 .1 14 6 7 9
35 B urroughs 2.1 2 .6 2.7 2 .6 2.1 2.6 2.7 2.6 16 9 6 5
35 I .B .M . 1.8 2.8 2.9 2.4 1.8 2.0 2.4 2.4 17 5 6 8
36 Maytag 2.0 3.3 2.3 2.4 2.6 3.1 2.2 2 .1 13 3 13 7
37 L ibbey  Owens 2.1 2.5 2 .6 2.5 2.1 2.9 2.7 2.3 12 8 8 8
37 PulIman 1.6 3.4 3.0 2.0 1.6 3.4 3.1 2.0 23 2 1 10
37 Timken R o l l e r s 2.4 3.3 2.4 2.0 2.4 3.3 2.4 2.0 12 6 7 11
38 R o b e r t  F u l to n 2.1 3.0 2.5 2.4 1.9 3.0 2.4 2.2 20 6 3 7
45 E a s t e r n  A i r l i n e s 2.1 2.7 2.4 2.4 2.0 2.6 2.9 2.4 19 7 4 6
•IS P.mAm 2.0 2.6 2.8 2.6 2.1 2.7 2.6 2.6 17 8 5 6
56 E d iso n  B ro s . 2.1 2.6 2.3 3.0 2.1 3.0 2.1 29 17 0 14 5
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T A B L E  3*t

AVERAGE SQUARED ERROR ( L O S S  F U N C T I N  1 )  By  

COMPANY, MODEL SET AND QUARTER OF P R E D I C T I O N

HODEL SET

I n d u s t r y  Company

10 A m erican S m e l t .
10 I n t ’ l  N ic k e l
10 Hudson Bay
10 Dome Mines
10 M cIn ty re
20 I n t e r s .  B rands
20 Helm P ro d u c t s
20 H ersh ey  Choc.
20 W rig ley
20 PepsiC o
21 P h i l i p  M o r r is
21 Reyn. Tobacco
23 C l u e t t
27 McGraw-Hill
28 Amer. Cynamid
28 DuPont
28 P f i z e r
28 S t e r l i n g  Drugs
28 G i l l e t t e
28 Sun Chcm.
29 C o n t i n e n t a l  O i l
29 Q uaker O i l
29 S k e l  O i l
29 U nion O i l
29 • G u l f  O i l
29 J o h n  M a n v i l le
29 N a t ’ l  Gyps.
32 A nchor G la s s
32 G e n e ra l  P o r t l a n d
33 Youngstown
33 P i t t s b u r g h  S t e e l
33 B e th lehem  S t e e l
33 C opper Range
33 Anaconda
33 I n s p i r a t i o n  Cons
34 S u n s h in e  Min.
35 Com bustion  Eng.
35 F o s t e r  W heeler
35 C la r k  Equipment
35 C h icago  Pneom.
35 B urroughs
35 I .B .M .
30 Maytag
37 L ibbey  Owens
37 Pullman
37 Timken R o l l e r s
38 R o b e r t  Fill ton
45 E a s t e r n  A i r l i n e s
45 PnnAm
50 E d iso n  B ro s .

A .
A Q(U Q(2) Q(3) MA ( I )

.356 .309 .258 .031 .355

.377 .141 .058 .016 .506

.488 .145 .12? .017 .451

.069 .067 .034 .009 .066
1.369 .947 .423 .118 1.291

.212 .204 . 102 .061 .234

.040 .048 .029 .013 .037

.067 .038 .041 .005 .082

.084 .094 .059 .022 .070

.014 .053 .020 .020 .015

.025 .027 .013 .008 . 128

.083 .032 .020 .093 .092

.117 .083 .041 .028 .099

.023 .020 .007 .007 .017

.064 .052 .027 .011 .043

.831 .797 .411 .211 1.036

.004 .002 .001 .001 .005

.001 .001. .000 .000 .002

.034 .044 .040 .033 .027

.092 .084 .037 .020 .086

.074 .071 .051 .048 .081

.005 .008 .001 .001 .011

.082 .062 .036 .024 .109

.384 1.065 .010 .186 .179

.075 .067 .024 .101 .064

.080 .059 .037 .020 .055

.083 .213 .031 .024 .082

.136 . I I I .031 .010 .098

.038 .036 .012 .004 .048

.583 .534 .309 .115 .039

.443 .732 .681 .677 .576

.553 .702 .467 .198 .574
6.713 3.397 1.973 .394 6.413
2.526 .830 .683 .072 2.218
3.066 3.044 I .696 .586 3.426

.067 .064 .028 .028 .065

.097 .128 .056 .085 .085

.097 .128 .056 .085 .085

.641 .118 .072 .037 .667

.209 .299 .052 .018 .142

.247 .084 .065 .026 .095

.119 .116 .063 .035 .247

.195 .057 ’.019 .004 .177

.922 .455 .381 .175 .886
1.308 .430 .155 .132 1.080
.444 .251 .243 .048 .188
.143 .069 .034 .034 .124

3.580 I .898 1.410 1.662 4.016
.584 .470 .310 .182 .618
.095 .170 .050 .045 .092

MA _______   MO
MA (2) MA(3) MQ( I ) MQ(2) MQ.(3)

.417 .458 .355 .196 .164

.550 .564 .306 .480 .282

.485 .515 .451 ' .237 .093

.063 .061 .066 .056 .030
1.361 1.406 1.374 1.003 .429

.242 .241 .234 .182 .124

.037 .038 .037 .032 .021

.081 .082 .082 0.51 .030

.067 .062 .070 .067 .031

.014 .014 .015 .022 .019

.126 .124 .128 .079 .033

.090 .090 .089 .051 .041

.081 .086 .099 .060 .039

.017 .017 .117 .010 .004

.034 .034 .053 .039 .022

.998 .979 1.036 .785 .476

.005 .005 .005 .003 .002

.002 .002 .002 .001 .001

.026 .025 .027 .038 .035

.082 .083 .082 .075 .036

.070 .064 .064 .067 .048

.010 ••009 .011 .006 .003

.091 .087 .072 .056 .032

.174 .186 .221 .221 .065

.064 .064 .061 .045 .019

.041 .039 .037 .036 .027

.081 .081 .082 .039 .031

.098 .098 .098 .070 .020

.048 .049 .048 .041 .015

.624 .617 .639 .702 .400

.573 .566 .576 .602 .697

.546 .526 .544 .716 .484
6.666 6.897 6.413 5.197 4.268
2.348 2.438 2.218 1.875 1.195
3.811 3.995 3.426 2.545 2.143

.066 .066 . 066 .054 .026

.083 .083 .085 .054 .046

.083 .083 .085 .054 .036

.667 .667 .757 .408 .263

.177 .201 .142 .165 .064

.122 .146 .095 .091 .073

.250 .215 .197 .163 .690

.176 .176 .177 .054 .006

.808 .809 .886 .459 .394
1.145 1.200 .905 .522 .183

.168 .166 .185 .136 .092

.122 .121 . 121 . 194 .048
3.065 3.940 3.808 2.030 1.502

.605 .590 .618 .578 .328

.083 .087 N.A. N.A. N.A.
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10
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20
20
20
20
20
21
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23
27
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28
28
29
29
29
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32
32
33
33
33
33
33
33
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35
35
35
35
35
35
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37
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TABLE 35

AVERAGE R E L A T I V E  AB SOL UTE ERROR ( L O S S  F U N C T I O N  4 )
BY COMPANY, MODEL S E T  AND QUARTER OR P R E D I C T I O N

Model Set
Q MA________   MQ

Company A Q(l) Q(2) Q (3) MA (1) MA(2) MA(3) MQ(1) MQ(2) MQ(3)

A m erican S m e l t . 25*75 18.68 17.01 8.22 19.83 20.65 21.77 19.83 16.80 16.43
I n t ’ l  N ic k e l 2 A. 69 18.92 11.01 6.27 28.95 28.95 28.48 28.95 30.02 24.42
Hudson Bay 61.99 21.87 33.01 9.30 66.47 68.33 69.69 65.54 40.57 15.69
Dome Mines 8.38 7.26 5.83 4.34 7.16 6.93 6.71 7.16 6.78 5.46
M cIn ty re ^3.75 35.11 23.89 12.67 42.86 42.86 52.86 42.86 34.8? 23.58
I n t e r s .  B rands 25.02 26.83 19.95 12.88 26.39 26.74 27.20 26.39 23.09 19.73
Helm P ro d u c ts 11.02 14.57 11.45 7.80 10.73 10.79 10.82 10.82 10.73 8.11
H ersh ey  Choc. 13.96 11.68 11.39 4.48 15.14 14.83 14.65 14.30 11.30 3.52
W rig le y 6.96 6.86 5.16 3.29 5.64 5.35 5.11 5.63 5.07 4.03
PepsiCo 3.39 7.00 6.45 7.71 5.62 5.30 4.96 5.78 6.15 5.45
P h i l i p  M o r r is 5.83 5.42 3.87 2.31 10.57 10.41 10.27 10.57 7.96 5.51
Reyn. Tobacco 6.67 3.10 3.23 1.76 6.57 6.45 6.41 5.98 4.69 3. 8
C l u e t t 23.06 15.94 11.56 9.62 15.18 13.14 13.04 15.18 11.67 10.31
M cGraw-Hill 12.46 15.84 8.64 6.69 10.77 10.85 10.84 10.77 8.70 6.23
Amer. Cynamid 11.55 11.08 8.45 4.86 9.15 8.77 8.45 9.15 8.16 6.41
DuPont 9.97 9.83 8.61 3.64 11.09 10.70 10.56 10.73 10.03 7-38
P f i z e r 6.10 5.00 3.11 2.86 6.29 6.18 6.12 6.29 5.34 3.37
S t e r l i n g  Drugs 2.43 3.74 1.54 1.11 5.15 5.04 5.93' 5.15 3.42 2.57
G i l l e t t e 7.98 10.31 9.20 4.85 9.12 8.83 8.57 7.96 7.85 6.18
Sun Chem. 25.02 22.42 15.58 11.52 23.98 24.05 24.20 24.13 21.72 14.83
C o n t i n e n t a l  O i l 9.78 8.12 6.53 6.34 8.83 8.34 8.00 8.07 7.75 0.17
Quaker O i l 17.45 18.22 8.93 5.26 17.72 17.37 17.32 17.72 13.13 10.56
S k e l  O i l 8.85 7.95 5.83 4.52 11.69 10.67 9.84 8.74 7.87 5.17
U nion O i l 15.42 17.38 7.47 3-99 11.10 10.62 10.25 11.10 4.46 5.81
G u l f  O i l 7.79 7.71 5.90 2.95 8.12 7.66 7.41 7.97 5.44 3.77
J o h n  M a n v i l le 11.68 8.81 6.88 5.83 9.51 7.81 8.10 10.37 9.57 8.10
N a t ’ l  Gyps. 16.27 26.75 11.25 9.54 20.33 18.93 19.11 17.73 14.29 11.56
Anchor G la s s 15.33 15.84 7.28 4.65 11.60 11.69 11.79 11.69 8.87 5.16
G e n e ra l  P o r t l a n d 11.47 10.27 7.12 4.35 13.67 13.67 13.71 13.67 12.80 7.90
Youngstown 17.00 27.40 11.90 13.81 15.18 14.27 15.27 15.18 20.29 16.09
P i t t s b u r g h  S t e e l HA NA NA NA NA NA NA NA NA NA
B eth lehem  S t e e l 22.44 29.20 23.95 14.55 24.74 23.81 22.98 25.16 30.63 24.65
C opper Range NA NA NA NA NA NA NA NA NA NA
Anaconda NA 29.36 46.30 17.86 NA NA NA NA NA NA
I n s p i r a t i o n  Cons.,44.29 35.42 33.54 12.55 38.57 50.66 42.66 38.57 40.95 41.44
S u n sh in e  M in. 87.64 63.51 73.80 61.23 32.32 33.26 31.35 31.35 62.57 51.17
Com bustion  Eng. 13.31 11.22 8.87 7.31 10.30 10.08 9.94 10.30 0.59 8.15
F o s t e r  W heeler 58.14 21.03 18.09 10.19 67.01 65.21 63.90 67.01 43.55 35.75
C la r k  Equipment 18.99 21.40 9.50 5.13 15.34 16.25 16.31 15.34 16.19 11.49
C h icago  Pneom. 16.23 9.42 8.30 4.96 8.36 9.33 10.48 8.36 7.66 '7 .3 3
B u rroughs 15.60 19.85 14.33 11.46 19.70 19.44 19.18 19.70 18.38 15.14
I .B .M . 11.71 9.44 6.06 4.73 11.13 11.46 11.63 11.63 9.47 6.56
Maytag 20.82 16.93 24.12 5.33 17.93 17.76 17.65 17.93 11.75 5.39
L ib b ey  Owens 24.25 17.34 16.81 12.12 22.89 21.84 22.76 21.81 14.81 15.81
Pul]man 34.50 19.71 11.57 10.23 32.15 33.35 34.81 30.11 20.96 17.55
Timken R o l l e r s 7.92 15.30 13.32 5.99 10.51 10.68 11.48 10.51 9.64 8.79
R o b o r t  F u l to n 21.64 19.65 13.50 13.37 25.74 24.45 23.66 21.21 19.87 15.28
E a s t e r n  A i r l i n e s NA NA NA NA MA HA NA NA NA NA
PanAm 53.28 52.61 45.64 31.77 55.78 54.45. 54.45 55.75 52.54 45.87
E d iso n  B ro s . 14.96 15.60 10.58 9.78 11.84 11.70 11.59 NA NA NA
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APPENDIX S 

SUMMARY RESULTS FOR THE SAMPLE

TABLE 36

AVERAGE ERROR IN THE SAMPLE 
c by P e r i o d ,  Model SE7-and Q u a r te r  by P r e d i c t i o n

Q A MA MQ UB
< Q u a r t e r / y r .

1 / 1 9 6 1  0 . 2 0 6 4 8 0 0 . 1 7 8 5 9 6 0 .  1 6 4 6 5 4 0 . 1 5 8 1 0 0 0 . 0 9 7 3 1 2
0 . 0 8 2 6 2 4 0 .  178 59 6 0 .  1 6 2 5 1 4 0 .  1 6 9 9 4 3 0 . 0 2 3 0 5 *

< 0 . 0 4 4 6 3 6 0 .  1 7 8 5 9 6 0 .  1 6 8 0 9 9 0 . 1 6 0 3 0 5 0 . 0 2 3 4 6 ?
0 .  1 7 4 2 0 8 0 .  1 2 8 4 3 7 0 . 1 1 8 0 5 2 0 . 1 1 6 0 8 0 0 . 0 5 2 8 4 2
0 . 0 8 5 3 4 0  1 0 .  1 2 8 4 3 7 0 . 1 0 9 2 4 4 0 . 1 1 4 6 1 6 0 . 0 2 0 3 9 '

< 0 .  1 5 1 0 2 0 0 .  1 2 8 4 3 7 0 .  1 0 5 3 4 7 0 . 0 8 4 4 1 5 0 . 0 1 7 3 5 !
0 . 2 1 0 5 4 3 0 . 1 6 3 6 8 6 0 . 1 5 8 8 5 1 0 . 1 5 4 0 0 1 0 . 0 6 8 6 3 (
0 . 0 7 3 8 3 3 0 . 1 6 3 6 8 6 0 . 1 5 0 9 8 6 0 . 1 4 6 7 5 6 0 . 0 4 5 8 4 '
0 . 2 3 2 4 2 0 0 .  1 6 3 6 8 6 0 . 1 4 8 5 5 0 0 . 0 7 7 7 1 3 0 . 0 1 8 3 4 !
0 . 1 9 7 8 1 5 0 . 3 7 5 9 0 3 0 . 3 8 8 3 8 4 0 . 3 5 4 9 0 3 0 .  13806!
0 . 1 6 1 1 5 7 0 . 3 7 5 9 0 3 0 . 3 7 9 2 0 8 0 . 2 3 1 1 0 9 0 .0 9 3 M 6 I
0 . 0 9 4 3 5 1 0 . 3 7 5 9 0 3 0 . 3 7 5 6 1 L 0 . 2 1 0 1 7 7 0 . 0 6 2 6 9
0 . 5 0 0 2 0 5 0 . 7 3 9 1 3 9 0 . 6 9 2 6 7 7 0 . 6 8 7 7 9 3 0 . 2 2 3 6 5
0 .  1 2 4 0 1 4 0 . 7 3 9 1 3 9 0 . 6 9 5 0 1 5 0 . 4 2 3 7 1 5 0 . 0 6 4 0 4

V 0 . 0 6 3 9 7 9 0 . 7 3 9 1 3 9 0 . 6 9 6 9 6 7 0 . 1 8 3 1 2 2 0 . 0 2 9 3 8
0 . 2 6 6 8 9 0 0 . 3 5 4 8 9 6 0 . 3 3 8 5 7 2 0 . 3 3 7 8 9 1 0 .  1 6 1 3 7
0 . 1 4 7 0 6 0 0 . 3 5 4 8 9 6 0 . 3 3 2 2 1 9 0 . 2 6 9 5 6 4 0 . 0 7 3 6 5
0 . 0 4 6 7 4 3 0 . 3 5 4 8 9 6 0 . 3 2 8 7 1 9 0 . 1 7 4 8  3.2 0 . 0 1 5 1 9
0 . 5 2 3 4 2 5 0 . 5 8 5 9 7 2 0 . 4 9 9 7 1 7 0 . 4 9 0 6 4 7 0 . 3 3 3 0 3
0 . 5 1 7 4 1 7 0 . 5 8 5 9 7 2 0 . 4 9 3 7 7 1 0 . 5 1 1 8 1 4 0 . 3 0 5 2 7

< 0 . 0 7 5 6 2 6 0 . 5 8 5 9 7 2 0 . 4 8 8 2 3 2 0 . 4 5 3 8 8 2 0 . 0 5 4 8 3
0 . 7 6 9 2 8 7 0 . 7 5 5 8 7 0 0 . 7 9 0 6 3 8 0 . 7 8 5 7 8 0 0 . 2 0 1 9 5
0 . 1 9 7 9 8 1 0 . 7 5 5 8 7 0 0 . 7 9 0 1 5 5 0 . 6 7 2 6 1 2 0 . 1 3 2 4 7
0 . 0 8 4 1 5 6 0 . 7 5 5 6 7 0 0 . 7 9 1 7 3 8 0 . 6 1 1 5 9 7 0 . 0 5 8 6 5
0 . 3 5 0 9 3 8 0 . 6 4 9 0 1 9 0 . 6 3 4 8 3 5 0 . 6 3 4 3 6 2 0 . 2 9 2 6 3
0 . 2 5 0 6 5 8 0 . 6 4 9 0 1 9 0 . 6 5 5 4 7 9 0 . 4 1 3 8 5 3 0 .  1 5 510
0 . 1 6 0 5 6 8 0 . 6 4 9 0 1 9 0 . 6 8 9 0 4 0 0 . 2 5 9 7 7 2 0 . 0 9 0 3 S
0 . 6 0 6 1 6 4 0 - 6 5 0 8 6 4 0 . 5 1 4 8 7 9 0 . 5 1 9 7 9 2 0 . 2 4 1 8 4
0 . 2 3 R 3 7 0 0 . 6 5 0 8 6 4 0 . 5 1 3 0 9 6 0 . 4 4 9 4 3 2 0 . 1 2 8 3 4

< 0 . 0 8 0 0 7 5 0 . 6 5 0 8 6 4 0 . 5 1 5 8 5 4 0 . 3 2 7 6 5 1 0 . 0 6 2 0 7
0 . 6 4 9 5 2 8 1 . 9 0 1 2 4 2 2 . 1 4 8 8 3 2 2 . 1 4 5 0 0 9 0 . 5 3 8 5 7
0 . 6 4 4 7 8 4 1 . 9 0 1 2 4 2 2 . 3 9 1 1 8 5  . 1 . 4 1 2 8 4 6 0 . 5 8 0 9 !
0 . 1 6 1 6 4 2 1 . 9 0 1 2 4 2 2 . 5 1 8 6 8 0 0 . 8 2 1 1 5 3 0 * 1 1 4 5  J
0 . 1 3 8 3 9 8 0 . 5 0 5 9 2 1 0 . 4 5 4 7 3 4 0 . 4 5 4 5 6 9 0 .  1055C
0 . 1 0 3 6 7 6 0 . 5 0 5 9 2 1 0 . 4 5 0 5 2 6 0 . 2 4 3 4 9 6 0 . 0 6 1 4 /
0 . C 4 6 5 1 4 0 . 5 0 5 9 2 1 0 . 4 4 8 4 4 7 0 . 1 3 7 3 7 6 0 . 0 2 8 2 '

AVfiRAGE 0 . 2 3 5

MODEL SET 
Q ’
A
MA
MQ

BEST

0 . 5 8 ?  0 . 5 9 1  0 . 4 2 9

PREDCITION MADE AFTER

o.nr

QUARTER 1 
0 . 3  0 2 8  23 
0 . S 8 2 4 & 2  
0 . 5 7 5 4 0 2 .  
O . S t > 9 9 t  L 
0.20A6210

QUARTER 2 
0 . 2 1 8 9 1 0  
Q . S 8 M G Z  

0 .5 * 2 7 8 3
0 . 4 2 1 6 4 6  
0 . 1 4 0 3 7 5

QUARTER 3 
0 .  1 0 3 * 9 4  
0 . 5 8 2 4 6 2  
0 .  <50 6 7 - / 4
0 . 2 9 6 0 0 0
0 . 0 4 7 9 2 9

/
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TABLE 37 

AVERAGE ERROR IN THE SAMPLE

BY PERIOD, MODEL SET AND QUARTER OF PREDICTION 

( l o s s  f u n c t i o n  4)

C

/
0 A MA M.O 06

L
Q u a r t e r / y e a r 2 0 . 7 2 2 2 6 ? 1 9 . 7 6 3 3 6 5 2 0 . 5 1 6 2 3 5 2 0 . 3 0 8 0 1 9 1 1 . 4 e 7 1 8 :

1/1961 1 7 . 4 4 9 8 2 8 1 9 . 7 6 3 3 6 5 1 9 . 4 5 6 8 2 1 2 0 . 3 4 7 8 5 8 R. 8 3 5 9 8 c
c 1 1 . 9 5 6 5 0 4 1 9 . 7 6 3 3 6 5 1 9 . 4 3 2 3 1 6 1 7 . 7 6 7 7 3 9 7 . 8 3 3 3 4 :

1 9 . 7 4 4 2 2 4 1 9 . 3 4 4 6 7 7 2 1 . 2 7 8 2 6 6 1 9 . 5 4 5 0 1 4 1 1 . 1 6 8 5 4 J
1 2 . 8 9 2 3 5 7 1 9 . 3 4 4 6 7 7 2 0 . 1 5 0 4 1 4 1 6 . 6 9 1 9 8 2 6 .  4 9 5 5 6 '

c 1 2 . 5 6 9 0 6 2 1 9 . 3 4 4 6 7 7 1 9 . 5 3 5 5 7 4 1 5 .  1 9 7 4 4 4 6 . 9 9 6 8 7 !
1 6 . 9 5 6 4 4 9 1 4 . 3 5 5 7 4 1 1 4 . 8 9 1 6 4 1 1 4 . 7 5 1 7 2 4 9 . 4 2 9 7 7 ;
1 3 . 0 8 2 7 9 6 1 4 . 3 5 5 7 4 1 1 4 . 2 7 6 5 4 4 1 4 . 1 5 2 7 9 1 7 .  5 8 4 9 7 (

c 1 1 . 7 4 3 0 2 9 1 4 . 3 5 5 7 4 1 1 4 . 1 3 1 9 8 6 1 0 . 0 8 7 3 0 8 5 . 0 9 9 7 3 :
1 8 . 6 0 4 0 5 0 1 9 . 6 3 2 6 0 1 1 8 . 1 2 8 5 4 3 1 7 . 0 4 2 7 4 9 1 1 . 7 2 5 6 5 '
1 2 . 9 3 4 6 8 8 1 9 . 6 3 2 6 0 1 1 8 . 0 4 9 4 5 3 1 3 . 9 8 1 1 3 5 7 .6 6 6 3 2 <

( 1 1 . 7 8 0 7 8 6 1 9 . 6 3 2 6 0 1 1 8 . 0 4 9 2 1 4 1 3 . 9 0 8 1 8 5 7 . 0 6 4 8 1 !
* 1 6 . 9 6 5 3 0 1 2 0 . 1 2 0 7 5 6 1 7 . 0 3 1 5 9 0 1 6 . 9 4 9 5 9 4 1 0 . 8 4 2 3 4 -
1 3 . 0 7 2 7 0 6 2 0 .  1 2 0 7 5 6 1 6 . 9 9 2 2 3 5 1 4 . 7 7 1 8 9 1 7*. 6 3 1 5 7 '

( 1 0 . 3 8 7 1 2 9 2 0 . 1 2 0 7 5 6 1 6 . 9 6 6 1 1 3 1 2 . 2 7 3 1 0 6 6 . 6 1 0 5 3 '
1 6 . 2 0 5 0 9 7 1 5 . 9 5 2 9 2 0 1 5 . 2 3 1 9 8 4 1 5 . 3 7 2 9 9 5 1 0 . 2 1 3 2 1
1 1 . 4 9 5 4 9 7 1 5 . 9 5 2 9 2 0 1 5 . 2 7 3 8 1 2 1 3 . 1 2 1 7 4 3 6 . 9 4 3 7 2 -

I 7 . 5 5 6 0 2 4 1 5 . 9 5 2 9 2 0 1 5 . 3 0 9 4 7 5 1 1 . 3 6 1 6 7 0 3 . 9 1 1 6 0
1 8 . 6 5 1 0 8 0 1 9 . 3 0 9 4 8 4 1 8 . 6 1 4 5 0 1 1 8 . 8 3 3 0 8 1 1 3 . 4 1 6 1 0 '
1 4 . 7 7 / 0 0 9 1 9 . 3 0 9 4 o 4 1 8 . 5 8 6 5 9 3 1 8 . 1 4 1 1 8 6 9 . 9 2 1 1 0

( 9 . 7 0 0 9 0 7 1 9 . 3 0 9 4 8 4 1 8 . 5 7 3 7 9 2 1 4 . 1 4 2 4 5 9 5 . 7 6 7 1 3
1 7 . 9 9 4 8 6 2 1 9 . 0 6 3 3 5 3 1 8 . 6 5 5 9 5 9 1 8 . 5 2 3 3 9 5 1 1 . 9 9 0 4 0
1 3 . 3 8 2 5 3 0 1 9 . 0 6 3 3 5 8 1 8 . 5 8 2 9 5 8 1 7 . 2 6 2 6 1 0 9 . 2 2 3 3 4

( 8 . 2 0 3 4 7 9 1 9 . 0 6 3 3 5 8 1 8 . 6 2 0 6 6 8 1 3 . 8 5 8 9 7 0 6 . 2 1 6 8 8
1 5 . 4 4 1 1 6 2 1 8 . 6 8 6 6 7 1 1 7 . 6 8 2 9 7 2 1 7 . 4 7 1 4 2 7 1 2 . 4 0 3 3 7
1 3 . 5 0 1 8 8 1 1 8 . 6 8 6 6 7 1 1 7 . 8 7 3 9 3 6 1 5 . 8 2 5 9 6 9 9 . 7 2 5 2 3

( 9 . 1 2 0 9 3 1 1 8 . 6 8 6 6 7 1 1 8 . 2 0 7 7 7 4 1 2 - 8 5 4 2 0 5 7 . 2 8 8 9 4
2 2 . 0 1 * 3 3 1 2 5 . 6 5 8 2 8 4 2 3 . 9 4 7 7 0 9 2 4 . 8 1 1 8 6 5 1 6 . 7 3 2 6 0
1 7 . 3 9 0 0 5 3 2 5 . 6 5 8 2 8 4 2 3 . 8 3 9 1 3 7 2 0 . 2 4 6 3 6 8 1 2 . 7 2 1 4 5

( 1 1 . 2 4 8 5 9 6 2 5 . 6 5 8 2 8 4 2 4 . 0 2 5 7 5 3 1 7 . 4 9 3 0 2 0 9 . 5 3 3 8 8
2 6 . 6 9 4 6 3 0 3 2 . 3 8 3 5 2 2 3 1 . 0 0 7 3 3 3 3 0 . 8 5 2 4 3 5 2 2 . 1 4 1 9 3
2 6 . 3 4 2 6 3 6 3 2 . 3 8 3 5 2 2 3 1 . 2 2 9 2 4 0 3 0 . 0 3 1 3 0 5 2 0 . 7 7 8 8 4

c 1 7 . 9 4 1 9 6 2 3 2 . 3 8 3 5 2 2 3 1 . 4 4 0 7 0 9 2 5 . 6 0 5 7 5 1 1 3 . 7 0 9 5 9
1 5 . 2 1 9 0 3 6 ' 2 2 . 9 0 0 5 1 3 2 3 . 1 8 4 4 5 3 2 3 . 0 5 6 0 4 8 1 2 . 6 9 0 7 2
1 3 . 1 9 8 0 6 1 2 2 . 9 0 0 5 1 3 2 2 . 6 4 8 8 7 5 1 8 . 4 7 4 8 0 3 1 0 . 6 1 4 6 6

I I I / 1 9 7 2 9 . 7 3 2 9 0 4 2 2 . 9 0 0 5 1 3 2 2 . 5 2 3 7 2 0 1 5 . 0 1 0 3 5 7 7 . 8 5 0 3 2

AVERAGE 14.908 

MODEL SET
Q
A
MA
MQ

20.597 
2 0.

19.831
14.

17.503
\7,

10.007 
10 - o o y

Q \ \* & T £ fL  I 
1 8 . 1 5 0 U 1 6  
a o . S ? 7 6 U  
30.O<jS3<>9 
1 9 . 8 3 3 9 OX

PREDICTION MADE AFTER

1 4 . 9 7 2 0 6 7  
2 0 . 5 7 7 & /1

* 9 - 7 7 7 9 4 5
I T . 7 7 8 W

OUARTC/i 3

l l .o o i  i ?o 
a < 9 . 5 9 7 6 U  
V?.T(,6 *08 
* ^ 4 7 8  a w r
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TABLE 38

MARGINAL REDUCTION IN THE AVERAGE ERROR* DUE TO NEW QUARTERLY
INFORMATION, BY INDUSTRY (As a p e r c e n ta g e  of  th e  i n i t i a l  e r r o r )

Q(1) -  MQ(1)
COMPARISON**

Q(2) -  MQ(2) Q(3) -  MQ(3)

A l l  Companies 5.2 15.8 26 .6

I n d u s t r y

10 21 .1 20.4 43 .6
20 0 .0 0 .0 18.0
28 0 .1 17.3 29.2
29 0 .0 21.8 24 .8
33 3 .7 18.8 25 .1
35 10.3 30.6 25 .0

Simple av e rag e  ov e r  the  sampel (o r  t h e  i n d u s t r y  group) o f  the  
r e l a t i v e  a b s o l u t e  e r r o r .

* *
The compar ison becomes Q(n) -  Q (n - l )  where MQ9n) produces  l a r g e r  
e r r o r  than  Q ( n - l ) .
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APPENDIX T

SUMMARY RESULTS FOR THE SAMPLE 

(APPLICATION OF THE EXTENDED SET OF MODELS)

TABLE 39

AVERAGE ERROR IN THE SAMPLE 
BY PERIOD, MODEL SET AND QUARTER OF PREDICTION

Q u a r t e r / y e a r  
1/1961

AVERAGE

0 A MA MO OB

0 . 1 2 0 9 3 9 0 . 0 9 0 5 4 0 0 . 1 5 6 0 6 5 0 .  1 6 1 4 9 8 0 . 0 4 3 2
0 .  1 5 2 7 9 2 0 . 0 9 0 5 4 0 0 .  1 5 7 3 1 8 0 . 1 5 1 0 9 3 0 . 0 3 4 6
0 . 0 7 3 1 1 2 0 . 0 9 0 5 4 0 0 .  1 7 0 3 1 0 0 . 1 5 8 7 3 6 0 . 0 2 5 4
0 . 0 5 4 3 7 2 0 .  1 9 8 6 7 8 0 . 1 0 8 7 3 3 0 . 1 3 8 0 0 9 0 . 0 2 7 0
0 . 0 4 5 7 9 2 0 . 1 9 8 6 7 8 0 . 1 0 2 8 1 0 0 . 0 8 4 H 1 4 0 . 0 0 4 0
0 . 0 6 0 5 8 2 0 . 1 9 8 6 7 8 0 . 0 9 7 0 1 5 0 . 0 9 5 8 3 0 0 . 0 0 4 1
0 . 0 9 8 8 6 7 0 . 1 3 6 9 5 1 0 .  1 5 7 3 9 4 0 . 1 5 4 5 5 2 0 . 0 3 6 8 '
0 . 0 4 7 7 2 9 0 . 1 3 6 9 5 1 0 .  1 5 1 0 8 8 0 . 1 3 8 2 7 9 0 . 0 2 0 0

0 . 0 3 0 8 3 1 0 . 1 3 6 9 5 1 0 . 1 4 8 9 4 5 0 . 0 8 1 2 2 0 0 . 0 0 8 1
0 .  1 7 6 0 6 5 0 . 2 4 6 1 0 5 0 . 3 8 6 6 6 4 0 . 3 4 5 1 8 5 0 . 1 1 2 9
0 . 1 0 4 0 4 3 0 . 2 4 6 1 0 5 0 . 3 7 8 5 9 1 0 . 2 3 2 4 4 0 0 . 0 7 7 0 i
0 . 0 3 0 9 8 9 0 . 2 4 6 1 0 5 0 . 3 7 4 2 6 8 0 . 2 1 3 1 4 9 0 . 0 2 4 8 '
0 . 2 5 2 1 7 1 0 . 4 9 8 0 8 9 0 . 6 9 1 4 9 0 0 . 6 8 7 7 9 3 0 . 1 9 3 5 ,
0 . 0 9 4 1 6 0 0 . 4 9 8 0 8 9 0 . 6 9 3 9 0 7 0 . 4 2 0 9 9 1 0 . C 6 7 1 I
0 . 0 2 7 9 4 1 0 . 4 9 8 0 8 9 0 . 6 9 6 1 4 4 0 . 1 8 1 0 0 5 0 . 0 2 0 9
0 . 1 4 1 5 7 5 0 . 2 1 0 1 2 0 ' 0 3 4 0 9 2 0 0 . 3 3 7 8 9 1 0 . 0 8 8 6 1
0 - 0 5 7 4 0 2 0 . 2 1 0 1 2 0 0 . 3 3 4 2 9 0 0 . 2 6 6 7 8 1 0 .  0 3 1 2<
0 . 0 3 6 6 8 4 0 . 2 1 0 1 2 0 0 . 3 3 0 2 3 6 0 . 1 7 7 7 8 0 0 . 0 2 3 3 *
0 . 4 0 5 9 2 9 0 . 1 9 7 7 5 8 0 . 4 9 5 3 6 6 0 . 4 9 0 6 4 7 0 .  1434*
0 . 3 5 4 7 6 9 C. 19 7 7 5 H 0 . 4 8 9 3 1 3 0 . 5 1 5 5 8 4 0 . 1 1 3 1  <
0 . 0 6 2 8 7 4 0 . 1 9 7 7 5 8 0 .  4 8 3 8*5 9 0 . 4 6 5 1 8 6 0 . 0 4 8 5 '
0 . 6 7 1 0 2 5 0 . 2 1 0 6 8 5 0 . 7 9 9 5 5 5 0 . 7 8 5 7 8 0 0 . 1 0 6 0 6
0 . 1 2 9 7 9 7 0 . 2 1 0 6 8 5 0 . 8 0 1 1 0 6 0 . 6 7 7 9 4 1 0 . 0 7 2 9 :
0 . 0 4 0 1 4 5 0 . 2 1 0 6 8 5 0 . 8 0 3 2 3 0 0 . 6 1 4 9 3 3 0 . 0 3 0 5 1
0 .2 - 3 4 8 7 8 0 . 3 0 3 6 4 7 0 . 6 3 5 7 6 9 0 . 6 3 3 9 3 2 0 .  1878' .
0 . 1 9 0 2 7 4 0 . 3 0 3 6 4 7 0 . 6 5 6 6 3 5 0 . 4 1 3 6 0 2 0 . 1 3 4 0 ]
0 . 0 8 1 7 2 7 0 . 3 0 3 6 4 7 0 . 6 9 0 0 8 4 0 . 2 5 9 2 4 8 0 . 0 6 4 8 :
0 . 3 4 8 6 7 8 0 . 3 4 8 2 3 7 0 . 5 0 4 7 2 0 0 . 4 9 3 5 1 7 0 . 1 4 6 9 . ”
0 . 2 2 0 6 4 2 0 . 3 4 8 2 3 7 0 . 5 0 1 4 5 0 0 . 4 3 5 6 1 5 0 . 0 8 3 7 6
0 .  1 1 9 2 3 9 0 . 3 4 8 2 3 7 0 . 5 0 2 9 0 0 0 . 3 3 4 2 9 7 0 . 0 4 9 3 C
0 . 4 5 9 3 7 6 0 . 9 7 8 8 8 1 2 .  1 7 0 2 5 4 2 . 1 4 0 2 8 8 0 . 3 8 4 2 6
0 . 3 3 3 6 4 2 0 . 9 7 8 8 8 1 2 . 4 0 4 4 6 1 1 . 4 0 9 8 6 3 0 . 2 8 8 0 :
0 . 0 0 0 0 4 9 0 . 9 7 3 8 8 1 2 . 5 4 3 6 1 4 0 . 8 3 1 2 2 1 0 . 0 5 3 4 ]
0 . 2 5 7 5 9 5 0 . 3 5 1 3 6 2 0 . 4 8 6 1 0 2 0 . 4 6 4 2 1 7 0 . 0 9 4 0 1
0 . 1 1 6 5 1 4 0 . 3 5 1 3 6 2 0 . 4 8 5 5 8 9 0 . 2 4 7 5 5 1 0 . 0 5 5 6 5
0 . 0 7 5 0 8 5 0 . 3 5 1 3 6 2 0 . 4 8 7 0 0 2 0 . 1 8 6 3 9 7 0 . 0 2 7 1 8

0 .  160 0 .  3 14 0 . 5 9 4 0 . 4 2 8 0 . 0 8 1

MODEL SET
Q
A
MA
MQ

PREDICTION MADE AFTER 
GUAR f e n  I OUARTER 2

O . V L S f S r b  . 0 . 1 5 3 - 7 6 3
0 . 3 1 4 2 5 4  

0 . 5 7 7 1 5 *  0 .  5 0 6  ISO
O - S b W *  0 . 4 1 6 2 1 3

QUARTER 3 
0 . 0 5 9 9 3 0  
0 . 3 1 4 2 5 4  
0 . 6 1 0 6  34 
0 . 2 9 9 0 1 7
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AVERAGE

TABLE 40
AVERAGE ERROR IN THE SAMPLE

BY PERIOD, MODEL SET AND QUARTER OF PREDICTION 

( l o s s  f u n c t i o n  4)

0 A MA MO OB

1 1 . 6 8 7 1 0 8 1 2 . 5 7 9 2 5 2 1 9 . 4 9 5 9 2 5 2 0 . 3 0 8 0 1 9 8 . 4 3 3 3 7 "
1 3 . 7 8 2 2 3 4 1 2 . 5 7 9 2 5 2 1 9 . 0 9 7 7 6 4 1 9 . 6 2 1 6 7 4 6 . 7 3 0 5 9 1

9 . 9 8 1 5 3 7 1 2 . 5 7 9 2 5 2 2 0 . 0 6 4 3 1 0 1 7 . 7 0 5 5 7 3 5 . 8 9 3 4 0 C
9 . 6 6 4 7 6 1 1 1 . 8 4 7 7 3 6 1 9 . 4 0 2 3 1 7 1 9 . 5 4 5 0 1 4 6 . 0 7 4 2 7 5
8 . 7 1 5 5 9 4 1 1 . 8 4 7 7 3 6 1 8 . 7 6 0 7  71 1 5 . 8 3 6 5 5 3 3 . 3 2 8 4 0 5
8 . 6 0 2 9 2 6 1 1 . 8 4 7 7 3 6 1 9 . 3 1 5 9 5 8 1 5 . 1 5 8 4 6 8 4 . 8 3 5 2 4 5

1 1 . 1 4 5 1 4 1 1 3 . 2 3 5 5 4 3 1 4 . 6 2 4 9 5 5 1 4 . 7 5 1 7 2 4 7 . 7 3 6 9 8 C
8 . 6 4 5 2 4 2 1 3 .2 3 5 5 .4 3 1 4 . 1 8 7 4 6 5 1 3 . 7 2 6 7 0 0 6 . 0 7 1 2 5 :
7 . 1 4 3 3 1 6 1 3 . 2 3 5 5 4 3 1 4 . 0 1 7 5 1 7 1 0 . 2 2 3 4 5 6 3 . 3 3 0 4 4 2

1 6 . 6 4 4 7 9 5 1 6 . 0 1 3 4 8 7 1 8 . 3 7 5 1 8 0 1 7 . 0 4 2 7 4 9 1 1 . 1 9 1 3 9 5
1 3 . 4 3 1 1 0 2 1 6 . 0 1 3 4 8 7 1 8 . 3 2 6 6 2 6 1 4 .  1 5 7 9 7 4 9 . 3 1 4 0 9 5

9 . 2 7 3 1 0 2 1 6 . 0 1 3 4 8 7 1 R . 0 6 9 4 9 6 1 4 . 0 8 3 4 6 3 6 . 6 3 2 1 1 :
1 2 . 5 1 6 4 3 9 1 5 . 4 4 3 7 6 7 1 7 . 1 3 8 2 5 6 1 7 . 1 9 6 7 6 7 9 . 3 8 9 1 9 5
1 1 . 4 5 8 7 7 9 1 5 . 4 4 3 7 6 7 1 7 . 1 0 7 3 5 9 1 4 . 7 0 7 9 8 4 7 . 5 9 9  7 9 (

8 . 5 2 3 7 0 8 1 5 . 4 4 3 7 6 7 1 7 . 0 3 2 8 6 7 1 2 . 3 2 5 4 4 8 5 . 3 8 0 4 7 5
1 1 . 7 6 7 0 7 0 1 1 . 5 3 5 7 4 9 1 5 . 0 6 4 8 1 2 1 5 . 3 0 1 2 2 1 7 . 1 1 8 5 6 5

8 . 4 2 9 9 0 1 1 1 . 5 3 5 7 4 9 1 5 . 0 9 1 1 0 4 1 2 . 9 6 9 7 5 5 4 . 6 8 9 6 4 5
6 . 0 9 1 2 2 0 1 1 . 5 3 5 7 4 9 1 5 . 1 8 6 8 6 7 1 1 . 4 2 8 1 4 5 3 . 7 8 3 3 6 5

1 6 . 5 4 5 3 2 9 1 5 . 0 0 1 1 2 5 1 9 . 3 3 6 4 2 6 1 8 . 5 4 0 9 1 9 1 1 . L 8 761"
1 2 . 5 8 8 3 7 0 1 5 . 0 0 1 1 2 5 1 9 . 3 0 5 8 3 5 1 7 . 9 8 1 7 9 7 8 . 2 7 2 9  1(

8 . 8 2 8 0 6 5 1 5 . 0 0 1 1 2 5 1 9 . 3 4 5 8 7 8 1 4 . 2 9 2 3 5 9 5 . 8 7 5 1 9 5
1 5 . 8 5 5 6 2 8 . 1 2 . 2 5 5 8 0 0 1 8 . 5 1 4 7 8 2 1 0 . 5 3 7 3 5 4 9 . 0 1 6 4 9 ]
1 1 . 2 7 7 8 8 2 1 2 . 2 5 5 8 0 0 1 8 . 4 6 8 5 5 4 1 7 . 4 2 0 6 1 4 6 . 7 4 0 7 3 5

5 . 7 9 7 1 7 2 1 2 . 2 5 5 8 0 0 1 8 . 5 1 4 1 2 9 1 4 . 0 7 6 9 4 8 4 . 0 8 7 6 8 5
1 1 . 6 1 3 2 1 4 1 4 . 7 0 4 6 9 9 1 7 . 6 0 4 5 2 4 1 7 . 4 7 1 4 2 7 9 .  2 9 5 5 6 f
1 0 . 7 8 5 0 5 6 1 4 . 7 8 4 6 9 9 1 7 . 3 1 2 0 2 4 1 5 . 8 0 4 6 0 7 8 . 6 8 1 5 5 '

7 . 2 6 7 3 0 6 1 4 . 7 8 4 6 9 9 1 8 . 1 3 2 7 9 5 1 2 . 7 6 3 4 1 3 5 . 9 7 0 9 7 -
1 6 . 3 6 7 6 0 1 1 8 . 8 2 4 3 8 6 2 4 . 3 4 0 5 6 8 2 4 . 8 1 1 8 6 5 1 1 . 9 9 9 0 0 5
1 2 . 8 4 7 3 6 0 I P . 8 2 4 3 8 6 2 4 . 2 3 1 1 6 9 2 0 . 3 5 1 7 2 3 9 . 2 2 2 4 6 5

9 . 8 2 1 8 6 9 1 8 . 8 2 4 3 8 6 ' 2 4 . 5 1 3 2 5 2 1 7 . 8 5 6 6 6 8 7 . 5 9 1 0 4 ^
2 3 . 4 0 4 5 0 8 2 8 . 2 2 6 8 1 6 3 1 . 8 3 3 8 3 0 3 0 . 8 5 2 4 3 5 1 8 . 9 2 3 3 2 ]
1 9 . 0 9 3 6 9 9 2 8 . 2 2 6 8 1 6 3 2 . 1 3 0 4 7 2 3 0 . 0 9 6 5 0 3 1 5 . 1 2 3 4 4 '
1 4 . 8 8 6 1 3 4 2 8 . 2 . 2 6 8 1 6 3 2 . 4 5 8 8 5 4 2 5 . 9 3 5 9 9 9 1 1 . 8 2 9 8 8 '
1 9 . 2 8 9 0 9 3 1 9 . 0 9 9 4 1 1 2 3 . 5 9 6 2 4 7 2 3 . 0 5 6 0 4 8 1 3 . 2 4 3 5 2 '
1 4 . 6 4 2 1 3 8 1 9 . 0 9 9 4 1 1 2 3 . 0 8 5 0 0 6 1 8 . 5 9 3 3 5 1 1 0 . 4 8 5 5 0 i
1 2 . 2 9 6 2 5 0 1 9 . 0 9 9 4 1  I 2 2 . 8 9 2 5 2 5 1 4 . 8 3 8 7 5 3 8 . 0 5 0 8 0 ’

11. 986 15.732 19.903 17:-482

PREDICTION MADE AFTER 
Mode Set pUARTEfc I OUAftrFR JL

Q i ^ . 7 A 3 i a n  I d -  1F038& 9 - 1 * 4 3 7 3
A lS * .7 3 a £ 3 ?  I  £ . 1 * 3 3 * 2  IS -73JL8 '35
ma 1 9 . 9 7 ^ 1 4  ? 9 - » a 3 t 3 7  I 9 - 4 9 ^ V
mq I 9 . f r / £ X 9 0  H . i O T o  * £ - 0 7 3 u y

— —  -  J  ^  ^  f i J A J  J  %
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