
INFORMATION TO USERS

This was produced from a copy of a document sent to us for microfilming. While the 
most advanced technological means to photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of the material 
submitted.

The following explanation of techniques is provided to help you understand 
markings or notations which may appear on this reproduction.

1. The sign or “ target” for pages apparently lacking from the document 
photographed is “Missing Page(s)”. If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting through an image and duplicating 
adjacent pages to assure you of complete continuity.

2. When an image on the film is obliterated with a round black mark it is an 
indication that the film inspector noticed either blurred copy because of 
movement during exposure, or duplicate copy. Unless we meant to delete 
copyrighted materials that should not have been filmed, you will find a 
good image of the page in the adjacent frame.

3. When a map, drawing or chart, etc., is part of the material being photo­
graphed the photographer has followed a definite method in “sectioning” 
the material. It is customary to begin filming at the upper left hand corner 
of a large sheet and to continue from left to right in equal sections with 
small overlaps. If necessary, sectioning is continued again—beginning 
below the first row and continuing on until complete.

4. For any illustrations that cannot be reproduced satisfactorily by 
xerography, photographic prints can be purchased at additional cost and 
tipped into your xerographic copy. Requests can be made to our 
Dissertations Customer Services Department.

5. Some pages in any document may have indistinct print. In all cases we 
have filmed the best available copy.

University
Microfilms

International
3 0 0  N. Z E E B  R O A D ,  A NN A R B O R ,  MI 4 8 1 0 6  
18 B E D F O R D  ROW,  L O N D O N  WC1 R  4 E J ,  E N G L A N D



7923705

BERMIgH, MICHAEL STEVEN
AN ECONOMETRIC MODEL OF THE CARPET INDUSTRY.

CITY UNIVERSITY OF NgW YORK, P H .D . ,  1979

SniKrelfy 1979 8£RMISH» MICHAEL STEVEN
Microfilms

International 300  n . z e e s  r o a d , a n n  a r b o r , m i  48106

©  1979

MICHAEL STEVEN BERMiSH

ALL RIGHTS RESERVED



PLEASE NOTE:

1.

2.
3.
'4.
5.
6 .

7.
8. 

9.

10.

11.

12.
13.
14.
15.
16.

all cases th is material has been filmed in the best possible 
from the available copy. Problems encountered with this 

ument have been identified  here with a check mark .

Glossy photographs ________

Colored illustrations ________

Photographs with dark background ________

Illustrations are poor copy ________

Print shows through as there is  text on both sides of page _________

Indistinct, broken or small print on several pages throughout

Tightly bound copy with print lo st  in spine _ _ _ _ _

Computer printout pages with indistinct print \ /

Page(s) _____  lacking when material received, and not available
from school or author ________

Page(s) ________ seem to be missing in numbering only as text
follows _ _ _ _ _ _

Poor carbon copy ________

Not original copy, several pages with blurred type ________

Appendix pages are poor copy ________

Original copy with ligh t type ________

Curling and wrinkled pages ________

Other

International
300 N. ZEEB RD.. ANN ARBOR Ml 48106  13131 761-4700



A?i EC0N0I3TRIC MODEL OF THE CARTEL INDUSTRY

by

M ic h a e l  Berrninh

A d i s s e r t a t i o n  su b m i t te d ,  t o  t h e  
Oradxtate  F a c u l t y  in  Economies i n  
p a r t i a l  f u l f i l l m e n t  o f  t h e  r e a u i r e - -  
reents  f o r  t h e  d e c r e e  o f  D o c to r  o f  
P h i l o s o p h y ,  The C i t y  U n i v e r s i t y  o f  
fiew York.

19  79



T h is  m a n u s c r i p t  has  "been r e a d  and  a c c e p t e d  f o r  t h e  
G r a d u a t e  F a c u l t y  i n  Economics  i n  s a t i s f a c t i o n  o f  
t h e  d e g r e e  o f  D o c t o r  o f  i - h i l o s o p h y .

5 1 n  l l c ] J 2 0  t v w -
d a t e  C har im an o f  Exam in ing  Committee

5-I n  j y f
A ,

■ C S  S '* — ' L / c ^ ,~

d a t e  . E x e c u t i v e  O f f i c e ’

h i c h a e l  Grossman

Damodur G u j a r a t i

E l i o t  Eupn ich

The C i t y  U n i v e r s i t y  o f  new Yorh



A CKNO ,7LBDG EV. SK TS

X v/ould l i k e  t o  e x p r e s s  my g r a t i t u d e  t o  P r o f e s s o r  

J. ' .ichael Grossm an,  c h a i r m a n  o f  my t h e s i s  c o m m i t t e e  f o r  h i s  

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

s t u d y ,  J. have  a l s o  b e n e f i t e d  from h e l p f u l  comments f rom 

P r o f e s s o r s  Damodur G u j a r t i  and  E l l i o t  Z u p n ic k ,  t h e  o t h e r  

members on my t h e s i s  c o m m i t t e e .

I  am e s p e c i a l l y  i n d e b t e d  t o  Dr. Eugene Been, Vice 

P r e s i d e n t  Economics  a n d  C o r p o r a t e  D evelopm ent  an d  J o n a t h a n  

S c h w a r t z , D i r e c t o r ,  Economic S t u d i e s  a t  t h e  S p e r r y  a nd  

H u tc h in s o n  Company who n u t u r e d  t h i s  s t u d y  f rom  i t s  i n c e p t i o n  

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

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

A s p e c i a l  t h a n k s  g o e s  t o  S t e v e  I ' a l i n ,  a c o l l o g u e  

f rom t h e  C o n f e r e n c e  B oard ,  f o r  h i s  h e l p f u l  comments and. 

m o ra l  s u p p o r t .  I  am a l s o  i n d e b t e d  t o  l .ar ina .  J o u n a k o s  f o r  

h e r  i n f i n i t e  p a t i e n c e  i n  t y p i n g  my m a n u s c r i p t  f rom t h e  

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

r/.y g r e a t e s t  d e b t  o f  g r a t i t u d e  b e l o n g s  t o  my w i f e  

Deborah whose u n e n d in g  p e r s o n a l  f a i t h  i n  mo l e d  t o  t h e  

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

e n c o u ra g e m e n t  l e d  t o  i t s  s u c c e s s f u l  c u l m i n a t i o n .



TAP.LE OF CONTENTS

C h a p te r
I .  INTRODUCTION.............................................................................. 1

Im proved  F o r e c a s t i n g  f o r  t h e  C a r p e t
I n d u s t r y . . .  .  ...............................     1

S t u d i e s  on t h e  Demand f o r  Consumer
D u r a b l e s  .................................................. 12

R e c e n t  F o r e c a s t i n g  N od e ls  f o r  C a r p e t i n g
an d  H o u seh o ld  F u r n i t u r e .  ...................18

C o m p l i c a t i o n s  f o r  F o r e c a s t i n g  t h e
C a r p e t  I n d u s t r y ..................................   21

I I .  THE STRUCTURAL NODEL USING ORDINARY LEAST
SQUARES.................................................   32

R e s i d e n t i a l  R e t a i l  E q u a t i o n !  V a r i a b l e s
T e s t e d   .............. 33

R e s i d e n t i a l  R e t a i l  E q u a t io n s  S t a t i s t i c a l
R e s u l t s ...................   ^0

C o n t r a c t  C a r p e t  E q u a t io n s  V a r i a b l e s
T e s t e d ..................................      5^

C o n t r a c t  C a r p e t  E q u a t i o n s  S t a t i s t i c a l
R e s u l t s .............................................................................. 62

W h o le sa le  C a r p e t  E q u a t io n s  V a r i a b l e s
T e s t e d .  ..............     72

Vvholesale  C a r p e t  E q u a t io n s  S t a t i s t i c a l  
R e s u l t s   ......................  78

I I I .  FORECASTING CARPET INDUSTRY SALES WITH
TREND ANALYSIS.......................................................................99

R e s i d e n t i a l  R e t a i l  E q u a t i o n ....................... . . . . 9 9
C o n t r a c t  C a r p e t  E q u a t i o n .......................................107
W h o le s a le  C a r p e t  E q u a t i o n .................................... I l 4

IV. SUiYuNARY AND CONCLUSIONS.............................................. 121

Sum m ary .  ...................   121
C o n t r i b u t i o n s   .................................................123
F u t u r e  R e s e a r c h . .  ..............     127

APPENDIX I

The S t r u c t u r a l  Nodel  U s ing  Two S t a g e
L e a s t  S q u a r e s ................. ..............................................132

v



APPENDIX I I

A l t e r n a t i v e  V a r i a b l e s  T e s t e d ........................   1^2

APPENDIX I I I

T e s t i n g  t h e  V a l i d i t y  o f  t h e  A l t e r n a t i v e
B e s t  W h o le sa le  C a r p e t  E q u a t i o n . . . . . . . . . . . . .  156

SELECTED BIBLIOGRAPHY...........................................................................161

GLOSSARY........................................................................................................... 164-

v i



TEXT TABLES

1 .  Q u a n t i t y  a n d  Value  o f  S h ip m en ts  o f  Rugs ,  C a r p e t s
and  C a r p e t i n g ............................................................................................ 3

2 .  1972 C o n c e n t r a t i o n  R a t i o s ,  Va lue  o f  C a r p e t
S h i p m e n t s ......................................................    5

3 .  l e t  P r o f i t  b a r g i n ,  .  .............       6
b .  R a te  o f  R e tu r n  on E q u i t y ....................     ?
5 . R a te  o f  R e t u r n  or. A s s e t s . . . . .................................................... . . . . 8
6 .  A b s o l u t e  Consumer P r i c e  I n d i c i e s  f o r  S o f t

“M oor  C o v e r i n g s .   ............     10
7.  R e l a t i v e  Consumer P r i c e  I n d i c i e s  f o r  S o f t

F l o o r  C o v e r i n g s .   ..........................................................11
8. Hard F l o o r  Covering: S h ip m en ts  v s .  S o f t  F l o o r

C o v e r in g  S h ip m e n t s  f o r  S e l e c t e d  Y e a r s  . . . . . . . . 1 3
9.  S e l e c t e d  End b a r h e t s  f o r  C a r p e t s . . ............................  2b

'10 .  W h o le sa le  P r i c e  I n d i c i e s  f o r  S o f t  ^ l o o r
C o v e r in g s   ...................     26

11 .  C om par ison  o f  CPI a n d  Consumer C o n f id e n c e
I n d e x .....................................    .29

12 .  R e s i d e n t i a l  R e t a i l  E q u a t i o n ,  Endogenous and
Exogenous V a r i a b l e s .  ............      b2

1 3 .  R e t a i l  S a l e s  o f  F l o o r  C o v e r i n g s ,  m i l l i o n s  o f
D o l l a r s ...........................    ^

l b .  R e t a i l  S a l e s  o f  F l o o r  C o v e r i n g s ,  b i l l i o :  s o f
C o n s t a n t  D o l l a r s ...................     . . b5

1 5 .  R e s i d e n t i a l  R e t a i l  F l o o r  C o v e r in g  S a l e r  ,
A c t u a l  v s .  F i t t e d  V a l u e s ............................................................... 53

1 6 .  B ig - . lo w -S a r . fo rd  ’’oven and  T u f t e d  I n t m c t
S q u a re  Ye r d  B i l l i n g s  .................      58

17* R i f - - lo w -S a n f o r d  and  T o t a l  I n d u s t r y  Cor.’ r a c t
C a r p e t  S h i p m e n t s   ...........................    5'3

1 8 .  C o n t r a c t  C a r p e t  E q u a t i o n ,  Endogenous and
Exogenous  V a r i a b l e s . . .  . . ......................      6b

1 9 .  D e r iv e d  Demand V a r i a b l e s . . ' ......................... . . » ............................. 65
20 .  C o n t r a c t  C a r p e t  S h i p m e n t s ,  b i l l i o n s  o f

S q u a r e  Y ards   ...................       67
21.  C o n t r a c t  C a r p e t  S a l e s ,  A c t u a l  v s .  F i t t e d

V a l u e s   ........................     73
22 .  W h o le s a le  C a r p e t  E q u a t i o n ,  Endogenous and

Exogenous V a r i a b l e s  .............................   80
2 3 . W h o le sa le  C a r p e t  S h ip m e n t s ,  b i l l i o n s  o f

S q u a re  Y a r d s  ................................      82
2b .  W h o le sa le  C a r p e t  S h i p m e n t s ,  A c t u a l  v s .

F i t t e d  V a l u e s ........................................................   . 9 0
25 .  R e s i d e n t i a l  R e t a i l  F l o o r  C o v e r in g  S a l e s ,

T ren d  A n a l y s i s ,  A c t u a l  v s .  F i t t e d  V a l u e s ......................103
2o .  R e s i d e n t i a l  R e t a i l  F l o o r  C o v e r in g  S a l e s ,

T ren d  A n a l y s i s  w i t h  Time S q u a r e d ,  A c t u a l
v s .  F i t t e d  V a l u e s ...............................     ^06

v ii .



27 .  C o n t r a c t  C a r p e t  S a l e s ,  T rend  A n a l y s i s ,
A c t u a l  v s .  F i t t e d  V a l u e s ....................................................110

2 8 .  C o n t r a c t  C a r p e t  S a l e s ,  T ren d  A n a l y s i s
w i t h  Time S q u a r e d ,  A c t u a l  v s .  F i t t e d
V a l u e s ...........................................................   113

2Q. ’W h olesa le  C a r p e t  S a l e s ,  T rend  A n a l y s i s ,
A c t u a l  v s .  F i t t e d  V a l u e s .......................  *.117

30.  V /ho lesa le  C a r p e t  S a l e s ,  T rend  A n a l y s i s  
w i t h  Time S q u a r e d ,  A c t u a l  v s .  F i t t e d  
V a l u e s  ...........................................................................   120

v i i i



APPENDIX TABLES

1A. Two S t a g e  L e a s t  S q u a r e s ,  R e s i d e n t i a l  
R e t a i l  F l o o r  C o v e r i . g  S a l e s ,  A c t u a l
v s .  F i t t e d  V a l u e s .......................................................... . .ILO

2k.  Two S t a g e  L e a s t  S q u a r - - : ,  C o r : t r a c t  
C a r p e t  S h i p m e n t s ,  A-“ u a l  v s .
F i t t e d  V a l u e s   ...............................     I L 3

3A. Two S t a g e  L e a s t  S q u a r e s ,  W h olesa le  
C a r p e t  E q u a t i o n ,  A c t u a l  v s .
F i t t e d  V a l u e s ...................     1L6

LA. W h o le sa le  C a r p e t  E q u a t i o n ,  A l t e r n a t i v e
L o d e l ,  A c t u a l  v s .  F i t t e d  V a l u e s .................... . . . 1 5 9

i x



TEXT CHARTS

I .  C a r p e t  I n d u s t r y ' s  C h a n n e l s  o f  D i s t r i b u t i o n .  . . . . . . . 2 3
I I .  R e s i d e n t i a l  R e t a i l  E q u a t i o n ,  A c t u a l  v s .

F i t t e d  V a lu e s .   .................................................      . 50
I I I .  C o n t r a c t  C a r p e t  E q u a t i o n ,  A c t u a l  v s .

F i t t e d  V a lu e s   ......................................... .70
IV. 7 , 'h o le sa le  C a r p e t  E q u a t i o n ,  A c t u a l  v s .

F i t t e d  V a l u e s ..............     37
V. R e s i d e n t i a l  R e t a i l  E q u a t i o n ,  T rend  

A n a l y s i s ,  A c t u a l  v s .  F i t t e d
V a lu e s   ................................................................................. 101

VI. R e s i d e n t i a l  R e t a i l  E q u a t i o n ,  T rend
A n a l y s i s  w i t h  Time S q u a r e d ,  A c t u a l
v s .  F i t t e d  V a l u e s . . . ..............     10U

V I I .  C o n t r a c t  C a r p e t  E q u a t i o n ,  T rend  
A n a l y s i s ,  A c t u a l  v s .  F i t t e d
V a l u e s  ....................................................................................... 108

V I I I .  C o n t r a c t  C a r p e t  E q u a t i o n ,  T rend
A n a l y s i s  w i t h  Time S q u a r e d ,  A c t u a l
v s .  F i t t e d  V a l u e s ......................    112

IX. W h o le s a le  C a r p e t  E q u a t i o n ,  T ren d  
A n a l y s i s ,  A c t u a l  v s .  F i t t e d
V a l u e s .................................................................................................... 115

X. W h o le s a le  C a r p e t  E q u a t i o n ,  T rend
A n a l y s i s  w i t h  Time S q u a r e d ,  A c t u a l
v s .  F i t t e d  V a l u e s ............... . ....................................................... 119

x



APPENDIX CHARTS

Ik .  R e s i d e n t i a l  R e t a i l  E q u a t i o n ,  Two S ta g e  
L e a s t  S q u a r e s ,  A c t u a l  v s .  F i t t e d
V a l u e s ................................    139

I IA .  C o n t r a c t  C a r p e t  E q u a t i o n ,  Two S ta g e  
L e a s t  S q u a r e s ,  A c t u a l  v s .  F i t t e d
V a l u e s ..................................................................   1^2

11IA-. "Wholesale C a r p e t  E q u a t i o n ,  Two S ta g e  
L e a s t  S q u a r e s ,  A c t u a l  v s .  F i t t e d
V a l u e s ......................  1^5

IVA. 'T h o le s a l e  C a r p e t  E q u a t i o n ,  A l t e r n a t i v e
E q u a t i o n ,  A c t u a l  v s .  F i t t e d  V a l u e s ..................... 157

x i



CHAPTER I

INTRODUCTION

Improved F o r e c a s t i n g  f o r  t h e  C a r p e t  I n d u s t r y

The p u r p o s e  o f  my s t u d y  i s  t o  im prove  t h e  t e c h ­

n o l o g y  f o r  f o r e c a s t i n g  c a r p e t  i n d u s t r y  s a l e s *  Such a 

s t u d y  i s  o f  i n t e r e s t  n o t  o n l y  t o  t h e  t r a d i t i o n a l  man­

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

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

These  new e n t r i e s  i n t o  t h e  i n d u s t r y  i n c l u d e  r e s i l i e n t  

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

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

who o f f e r  t h e  consum er  a  c o m p le t e  " p a c k a g e "  o f  home 

f u r n i s h i n g s ,

Im proved demand f o r e c a s t i n g  i s  p a r t i c u l a r l y  

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

to  1973 s i m p l i s t i c  f o r e c a s t i n g  m o d e ls  f o r  c a r p e t s  were 

u s e d  a nd  due t o  c o n s i s t e n t  i n d u s t r y  g r o w th  were  f a v o r a b l y  

r e c e i v e d .  However,  a f t e r  1973 t h e  c a r p e t  i n d u s t r y  began 

showing; s u b s t a n t i a l  c y c l i c a l  movement.  Much s l o w e r  

i n d u s t r y  g ro w th  a n d  a c t u a l  s a l e s  d e c l i n e s  d u r i n g  b u s i n e s s  

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

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

d e v e lo p m e n t s  have s e v e r e l y  d e p r e s s e d  t h e  i n d u s t r y ' s  p r o f ­

i t a b i l i t y  l e a v i n g  l i t t l e  room f o r  e r r o r s  i n  f o r e c a s t i n g



c a r p e t  demand.  T h ese  c h a n g e s  e m p h a s ize  t h e  c u r r e n t  n eed  

f o r  im proved  f o r e c a s t i n g  f o r  t h e  c a r p e t  i n d u s t r y .

S lo w e r  g r o w t h  i n  t h e  c a r p e t  i n d u s t r y  s t r e s s e s  

t h e  need  f o r  b e t t e r  demand f o r e c a s t i n g .  P r i o r  t o  1973 

t h e  c a r p e t  i n d u s t r y  was c h a r a c t e r i z e d  a s  one o f  t h e  n a ­

t i o n ' s  o u t s t a n d i n g  g ro w th  i n d u s t r y .  A f t e r  r e g i s t e r i n g  

s m a l l  n e t  i n c r e a s e s  d u r i n g  t h e  1 9 5 0 s ,  c a r p e t  demand a c c e l ­

e r a t e d  f rom $667  m i l l i o n  i n  1958 t o  n e a r l y  53 b i l l i o n  i n  

1 97 2 ,  a  g r o w th  r a t e  o f  n e a r l y  12 p e r c e n t  a  y e a r  ( T a b le  1 )  « 

Even d u r i n g  b u s i n e s s  c y c l e  d o w n t u r n s ,  a s  i n  1961 and. 1 9 7 0 ,  

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

c a s t i n g  m ode ls  f o r  c a r p e t s  i n  a  c o n s i s t a n t  g r o w t h  e n v i ­

ronm en t  were q u i t e  s a t i s f a c t o r y .  However,  by 1973 t h e  

i n d u s t r y ' s  g r o w t h  s lo w e d  t o  10 p e r c e n t  a n d  d u r i n g  t h e  

r e c e s s i o n  y e a r s ,  197^ a n d  1 9 7 5 t t h e  i n d u s t r y  e x p e r i e n c e d  

9 p e r c e n t  and  11 p e r c e n t  d e c l i n e s .  The i n d u s t r y  r e c o v e r e d  

i n  1976 w i t h  a  g r o w t h  o f  10 p e r c e n t .  C o n t r a r y  t o  p a s t  

h i s t o r i c a l  t r e n d s ,  t h e  c a r p e t  i n d u s t r y  n o t  o n ly  e x p e r i ­

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

a c t u a l l y  e x p e r i e n c e d ,  d e c l i n e s  (17 p e r c e n t  d u r i n g  t h e  l a s t  

r e c e s s i o n ) .  S im p le  t r e n d  a n a l y s i s  i s  i n s u f f i c i e n t  f o r  

f o r e c a s t i n g  a n  i n d u s t r y  which  d u r i n g  t h e  1970s showed 

s u b s t a n t i a l  c y c l i c a l  movement.

Between 1969  a n d  1976 t h e  c a r p e t  i n d u s t r y  e x p e r i ­

en ce d  low l e v e l s  o f  p r o f i t a b i l i t y  b e c a u s e  o f  t h e  i n d u s t r y ' s  

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



TABLE 1

QUANTITY & VALUE OF SHIPMENTS OF 
RUGS, CARPETS AND CARPETING

Q u a n t i t y  V a lu e
Y ear  ( t h o u s a n d s  ( t h o u s a n d s  o f

o f  s q . y d s . )  n o m in a l  d o l l a r s )

1958 NA 6 6 6 ,4 7 5

1962 2 8 0 ,4 7 5  9 5 2 ,7 0 5

1963 3 1 7 ,3 5 5  1 , 0 6 6 , 4 1 9

1964  3 6 9 ,1 0 4  1 , 2 3 6 ,9 0 1

1965 4 3 1 ,5 5 7  1 , 3 8 2 , 3 6 4

1966 4 6 9 ,1 9 7  1 , 4 9 7 , 5 8 8

1967 4 8 2 ,5 8 7  1 , 5 6 7 , 1 0 4

1968  5 8 6 ,1 5 5  1 , 9 7 2 , 3 4 ?

1969  6 4 2 ,6 4 5  2 , 1 8 6 ,5 6 2

1970 6 8 0 ,4 7 9  2 , 2 1 5 , 1 1 1

1971 7 5 5 ,1 5 9  2 , 3 9 5 , 5 1 9

1972 9 3 4 ,9 4 5  2 , 9 3 6 , 6 5 0

1973 1 , 0 2 5 , 3 8 9  3 ,3 6 0 , 5 2 1

1974 9 3 9 ,1 3 3  3 , 3 3 6 , 5 5 1

1975 8 3 4 ,0 3 7  3 , 0 9 2 , 1 7 6

1976 9 2 0 ,9 9 6  3 , 5 7 4 , 6 3 4

1977 1 , 0 2 5 , 5 7 2  4 , 1 1 8 , 7 5 3

SOURCE* U .S .  D e p a r tm en t  o f  Commerce, B ureau  o f  
t h e  C e n su s ,  C u r r e n t  I n d u s t r y  Re p o r t s , C a r p e t s & R u a s »
1 2 i 8 r i 2 Z Z .

NA-not a v a i l a b l e
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c a p i t a l  i n t e n s i v e - h i g h  e n e r g y  b a s e d  f i b e r  s y n t h e t i c s .

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

shown t h r o u g h  t h e  i n d u s t r y ' s  c o n c e n t r a t i o n  r a t i o s  ( T a b l e  2 ) .

I n  1972 t h e  t o p  f o u r  c a r p e t  co m p an ie s  c o n s i s t e d  o f  25

p e r c e n t  o f  t o t a l  i n d u s t r y  s h i p m e n t s .  More o v e r ,  by 197^

s i x  f i r m s - B u r l i n g t o n ,  Champion I n t e r n a t i o n a l ,  B a rw ic k ,

A r m s t r o n g ,  B i g e l o w - S a n f o r d  a n d  M ohasco-had  s h i p m e n t s
1

t o t a l i n g  $ 1 ,1 ^ 0  m i l l i o n ,  33 p e r c e n t  o f  t h e  i n d u s t r y  . 

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

9 p e r c e n t  i n  197^-  A c o n s e q u e n c e  o f  t h e  i n d u s t r y ' s  

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

T a b l e s  3» ^ a n d  5 e x h i b i t  t h r e e  m e a s u r e s  o f  p r o f i t a b i l i t y  

f o r  f o u r  m a j o r  c a r p e t  m a n u f a c t u r e r s .  A l l  t h r e e  m e a s u r e s  

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

b i l i t y  t h r o u g h o u t  t h e  f i r s t  h a l f  o f  t h e  1 9 7 0 s .  By 1977 

t h e  i n d u s t r y ' s  p r o f i t a b i l i t y  s i g n i f i c a n t l y  im p ro v e d ,  

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

a s s e s s m e n t  o f  consum er  demand o v e r  t h e  b u s i n e s s  c y c l e  

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

p l a c e  a d d e d  s t r a i n  on t h e  i n d u s t r y ' s  p r o f i t a b i l i t y .  Con­

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

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

room f o r  f o r e c a s t i n g  e r r o r s .

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

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



TABLE 2

1972 CONCENTRATION RATIOS 
VALUE OF CARPET SHIPMENTS

Woven
'  w

T u f t e d
A l l
O th e r

T o t a l
I n d u s t r y

{°/o)

Top ^ c o m p a n ie s 62 21 50 25

Top 8 c o m p a n ie s 80 34 70 39

Top 20 c o m p a n ie s 95 57 8? 61

Top 50 c o m p a n ie s 100 80 98 82

SOURCE* U. S.  D e p a r tm e n t  o f Commerce, B u reau  o f
t h e  C e n su s ,  Census  o?r M a n u f a c t x i r e r s , 1 9 7 2 .
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TABLE 3 

NET PROFIT MARGIN*

B ige low Columbus Masland Mo h a s c o

1968 5 . 0 0 4 . 5 2 2 . 6 3 3 . 2 3

1969 3 . 9 4 2 . 0 8 2 .0 2 3 . 0 7

1970 2 . 7 8 ( 1 . 3 9 ) 1 . 4 8  ■ 2 ,6 1

1971 2 . 3 3 1 .5 6 1 .11 3 . 2 0

1972 2 .3 3 3 . 3 5 2 . 0 5 3 .4 2

1973 3 . 6 4 3 .5 1 1 . 6 5 2 . ? 8

197^ 2 . 0  5 0 .7 7 0 .3 3 1 . 0 9

1975 1 . 3 7 0 .9 9 1 . 3 7 1 . 3 2

1976 3 . 1 7 1 . 0 5 2 .3 6 2 .21

1977 4 . 1 8 7 . 2 5 2 .2 6 1 . 6 6

D i v i s
SOURCE* Spe 
i o n .

r r y  & H u t c h i n s o n  Company F i n a n c i a l

■“■Net p r o f i t  m a r g i n  e q u a l s  n e t  p r o f i t s  a f t e r  t a x  d i v i d e d  
by t o t a l  s a l e s .
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TABLE 4

RATE OF RETURN ON EQUITY*

B ig e lo w Columbus M asland Mohasco

1968 1 0 . 8 2 8 . 0 8 . 7 7 . 9

i  969 8 . 6 7 .1 5 .2 8 . 4

1970 5«7 ( 4 . 1 ) 3 . 5 6 . 7

1971 5 . 2 5 . 4 2 . 9 7 . 7

1972 5 . 5 1 3 . 5 6 . 6 9 . 3

1973 8 . 5 1 2 . 6
\

6 . 2 8 . 6

1974 4 . 8 2 . 6 1 . 3 3 . 7

1975 2 . 9 3 . 2 5 . 3 5 . 0

1976 7 . 3 2 . 9 9 . 5 7 . 5

1977 1 0 . 0 2 5 .1 2 2 . 7 1 1 . 2

SOURGEi S p e r r y  & H u t c h in s o n  Company F i n a n c i a l  
D i v i s i o n .

■“■ C a lc u la ted  a s  n e t  p r o f i t s  a f t e r  t a x  d i v i d e d  t>y n e t  
w o r t h .
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TABLE 5 

RATE OF RETURN ON ASSETS*

Bige low Columbus M asland Mohasco

1968 6 . 9 5 8 .81 4 . 1 3 3 . 9 8

1969 5 . 3 9 3 . 5 3 3 . 1 4 4 . 4 5

1970 3 . 6 9 1 . 8 9 2 .1 1 3 . 5 0

1.971 3 .3 1 2 , 4 6 1 . 6 6 4 . 5 7

1972 3 . 4 8 6 . 2 4 3 . 2 8 4 . 9 5

1973 5 . 6 3 6 . 4  7 2 . 7 5 4 . 1 3

1974 3 . 0  6 1 . 3 3 .5 7 1 . 6 6

1975 1 . 9 8 1 . 5 4 2 .5 5 2 .8 1

1976 5 . 0 9 1 .5 1 4 .6 1 3 . 8 5

1.977 6 . 8 3 6 .7 2 8 .4 1 2 . 8 2

SOURCE t Sp e r r y  & H u t c h i n s on Company F i n a n c i a l
D i v i s i o n ,

* R a te  o f  r e t u r n  on a s s e t s  i s  c a l c u l a t e d  a s  n e t  p r o f i t s  
a f t e r  t a x  d i v i d e d  by t o t a l  a s s e t s .
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f o r  t h e  c a r p e t  i n d u s t r y ' s  low p r o f i t a b i l i t y .  D u r in g  

t h e  1960 s a n d  e a r l y  19 7 0 s t e c h n o l o g i c a l  a d v a n c e s  i n  

man-made f i b e r s  c o u p l e d  w i t h  im p ro v ed  t u f t i n g  p r o c e s s e s  

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

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

o f  t h e  a v e r a g e  consum er  ( T a b l e  6 , 7 ) .  The c a r p e t  

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

o f  c o n s u m e r ' s  d i s c r e t i o n a r y  income t h e r e b y  m aking  h i s  

p r o f i t a b i l i t y  h i g h l y  v o l a t i l e  t o  consum er  demand.

G e n e r a l  i n f l a t i o n  a n d  t h e  e n e r g y  e r ' i s i s  o f  t h e  m id -  

s e v e n t i e s  t h r e w  t h e  c a r p e t  i n d u s t r y  i n t o  h a v o c .  H ig h ly  

s o p h i s t i c a t e d  t u f t i n g  p r o c e s s e s  a n d  man-made f i b e r s  

p r o d u c t i o n  a r e  h i g h  e n e r g y  u s e r s .  A l th o u g h  t h e  d r a m a t i c  

i n c r e a s e  i n  e n e r g y  c o s t s  i n  t h e  m i d - s e v e n t i e s  r a i s e d  

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

c o s t  o f  c a r p e t i n g  c o n t i n u e d  to  d e c l i n e  ( T a b l e  7 ) .  As a  

r e s u l t ,  d e c l i n i n g  consum er  demand f o r  c a r p e t s  d u r i n g  t h i s  

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

t h e  c a r p e t  i n d u s t r y ' s  v u l n e r a b i l i t y  t o  s h i f t s  i n  consum er  

demand. More a c c u r a t e  e c o n o m e t r i c  f o r e c a s t i n g  o f  

consum er  demand f o r  c a r p e t s  w i l l  l e s s e n  t h e  sh o c k  on t h e  

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

t i o n s  o f  consum er  demand.

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

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

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



TABLE 6

ABSOLUTE CONSUMER PRICE INDICIES 
FOR SOFT FLOOR COVERINGS

Annua l
Year I n d e x P e r c e n t

1969 1 .0 3 5 1 . 5

1970 1 .0 2 8 - 0 . 7

1971 1 . 0 2 3 - 0 . 5

1972 1 . 0 1 5 - 0 . 8

1973 1 .0 2 8 1 . 3

197^ 1 .1 1 6 8 . 6

1975 1 .1 9 1 6 . 7

1976 1.2*14 *K5

197? 1 .2 7 3 2 . 3

SOURCEi U .S .  D e p a r tm e n t  o f  L a b o r ,  Bureau  o f  L a b o r  
S t a t i s t i c s , Consumer P r i c e  I n d e x  D e t a i l e d  R e u o r t ,  1 9 6 9 - 1 9 7 ?
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TABLE 7

RELATIVE* CONSUMER PRICE INDICIES 
FOR SOFT FLOOR COVERINGS

A nnua l
Year  I n d e x  P e r c e n t  Change

1.969 .9 6 7  - 2 . 2

1970 .9 1 9  - 5 . 0

1971 .8 7 8  - 4 . 5

1972 .8 5 4  - 2 . 7

1973 .8 4 3  - 1 . 3

1974 .8 5 5  1 . 4

1975 .8 1 9  - 4 . 2

1976 .8 0 6  - 1 . 6

197? .7 8 0  - 3 . 2

SOURCEt U .S .  D e p a r tm e n t  o f  L a b o r ,  B u re au  o f  L a b o r  
S t a t i s t i c s , Consumer P r i c e  I n d e x  D e t a i l e d  R e u o r t ,  1 9 6 7 -1 9 7 7

^ R e l a t i v e  t o  a l l  consum er  d u r a b l e s .
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s o f t  f l o o r  c o v e r i n g s .  T a b le  8 shows d o l l a r s  s p e n t  on 

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

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

c o v e r i n g s ,  1975 a n d  197& saw a  p e r c e n t a g e  i n c r e a s e  i n  

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

a r e  no l o n g e r  r e a d i l y  r e p l a c i n g  h a r d  f lo o r -  c o v e r i n g s  

w i t h  s o f t  f l o o r  c o v e r i n g s .  As a  r e s u l t ,  i n c r e a s e d
2

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

c a r p e t s .  C a r p e t  m a n u f a c t u r e r s  n e e d  a  b e t t e r  u n d e r s t a n d i n g  

o f  t h e  demand f a c t o r s  e f f e c t i n g  t h e s e  m a r k e t s .  However,  

b o t h  m a r k e t s  a r e  show ing  s u b s t a n t i a l  c y c l i c a l  movement 

r e f l e c t e d  i n  t h e  i n d u s t r y ’ s o v e r a l l  s l o w e r  g r o w t h .

S im p le  t r e n d  a n a l y s i s  d o es  n o t  e x p l a i n  t h e  c y c l i c a l  

movements a p p a r e n t  i n  t h e s e  m a r k e t s .  A more r i g o r o u s  

f o r e c a s t i n g  m odel  w h ich  w i l l  i n c l u d e  c y c l i c a l  movements 

i s  n e e d e d .

S t u d i e s  on t h e  Demand f o r  Consumer D u r a b le s

T r a d i t i o n a l ,  consum er  d u r a b l e  demand s t u d i e s  

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

G. Chow's  e s t i m a t e  o f  income a n d  p r i c e  e l a s t i c i t i e s  f o r  

a u t o m o b i l e s  r a n g e  a s  h i g h  a s  2 . 0  a n d  - 1 . 1  r e s p e c t i v e l y .

M. L. B u r n s t e i n  i n  a  s t u d y  on c o n s u m p t io n  o f  r e f r i g e r a t o r  

s e r v i c e s  e s t i m a t e s  s l i g h t l y  h i g h e r  income a n d  p r i c e  

e l a s t i c i t i e s .  S i m i l a r  e s t i m a t e s  were  d e r i v e d  f o r  income 

and. p r i c e  e l a s t i c i t i e s  by  J .  Carman i n  a s t u d y  on h o u s e ­

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



TABLE 8

HARD FLOOR COVERING SHIPMENTS VS, 
SOFT FLOOR COVERING SHIPMENTS FOR 

SELECTED YEARS 
( i n  m i l l i o n s  o f  n o m in a l  d o l l a r s )

Hard
F l o o r  C o v e r in g s  

Hard  F l o o r  S o f t  F l o o r  P e r c e n t  o f  T o t a l  
Y ear  Co v e r i n g s  C o v e r in g s  F l o o r  C o v e r in g s

1953 1 6 2 .2 5 0 1 .5 32

1953 1 5 1 - 9 6 6 6 ,5 23

19 60 1 5 9 . 3 8 2 0 .5 19

1963 1 6 8 .1 1 , 0 8 1 . 7 16

1965 2 2 7 . 8 1 , 4 9 6 . 6 15

1968 1 9 9 . 6 1 , 9 6 2 . 8 10

1973 3 1 6 .1 3 , 3 9 5 . 0 9

1974 3 2 7 . 2 3 , 3 0 5 . 3 10

1975 4 2 7 . 0 3 , 2 4 0 . 0 13

1976 5 0 4 . 8 3 , 7 9 4 . 9 13

SOURCEt U. S .  D e p a r tm e n t  o f  Commerce, B u reau  o f  
t h e  C e n su s ,  A n nu a l  S u rv e y  o f  M a n u f a c t u r e r s ,  1 9 5 3 - 1 9 7 6 .



l b

o f  income a n d  p r i c e  e l a s t i c i t i e s  f o r  " s t o c k "  demand a n d  

" f lo w "  demand. F u r t h e r m o r e ,  s e p a r a t e  e s t i m a t e s  f o r  

d i s p o s a b l e  a n d  e x p e c t e d  income were  d e r i v e d .  V/. R e y n o l d ' s  

s t u d y  on w h o l e s a l e  c a r p e t  demand d i s r e g a r d s  t h e s e  d i s ­

t i n c t i o n s .  R e y n o l d s '  e s t i m a t e s  a r e  w i t h  t h e  n e c e s s a r y  

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

o u t  o f  t o t a l  demand. F u r t h e r m o r e ,  R e y n o ld s  o n l y  u s e s  

p e r s o n a l  d i s p o s a b l e  inco m e .  H is  e s t i m a t e s  f o r  p r i c e  

e l a s t i c i t y  i s  a l s o  i n  t h e  same r a n g e  a s  a b o v e .  However, 

h i s  e s t i m a t e s  f o r  income e l a s t i c i t y  i s  much h i g h e r ,  a s  

h i g h  a s  *r.O.
3

G r e g o r y  Chow a t t e m p t s  t o  e s t i m a t e  t h e  demand 

f o r  a u t o m o b i l e s  where  a c t u a l  s t o c k  o f  a u t o m o b i l e s  b o u g h t  

i s  a  f u n c t i o n  o f  t h e  d e s i r e d  s t o c k  a nd  a c t u a l  s t o c k  i n  

t h e  l a s t  p e r i o d  t i m e s  a  d e p r e c i a t e  r a t e .  He e s t i m a t e s  

demand u n d e r  two a s s u m p t i o n s *  ( a )  i n s t a n t a n e o u s  s t o c k  

a d j u s t m e n t  a n d  (b )  s lo w  s t o c k  a d j u s t m e n t „ The e s t i m a t i o n  

o f  h i s  e q u a t i o n s  dep end  p r i n c i p a l l y  upon p r i c e  a n d  in co m e ,  

e i t h e r  d i s p o s a b l e  income o r  e x p e c t e d  income . Under  

t h e  a s s u m p t i o n  o f  i n s t a n t a n e o u s  s t o c k  a d j u s t m e n t  o f  a c t u a l  

t o  d e s i r e d  s t o c k  o f  a u t o m o b i l e s ,  Chow e s t i m a t e s  a  p r i c e  

e l a s t i c i t y  b e tw e e n  t h e  r a n g e  - 0 , 6  a n d  - 1 . 1  a n d  u s i n g  

d i s p o s a b l e  income e s t i m a t e s  income e l a s t i c i t y  b e tw e e n  

t h e  r a n g e  o f  1 . 5  a n d  1 . 7*  However, when Chow u s e s  

e x p e c t e d  income he e s t i m a t e s  income e l a s t i c i t y  t o  be
5

b e tw e e n  1 . 8  a n d  2 , 0  . Under  t h e  a s s u m p t i o n  o f  a s lo w



s t o c k  a d j u s t m e n t  o f  a c t u a l  t o  d e s i r e d  s t o c k  o f  a u t o ­

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

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

r a n g e  o f  - 0 . 7  a n d  1 . 8  r e s p e c t i v e l y .  However, t h e  

d i s p o s a b l e  income v a r i a b l e  e x p l a i n s  a  s u b s t a n t i a l l y  

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

income v a r i a b l e .  Chow's  e s t i m a t e s  were  d e r i v e d  f rom  

d a t a  b e tw e e n  1921 t h r o u g h  1953» The e q u a t i o n s  f o r e c a s t  

w e l l  when e x t r a p o l a t e d  f o r  t h e  y e a r s  b e tw e e n  195^ 

t h r o u g h  1957 .
7

M. L. B u r s t e i n  e s t i m a t e s  t h e  demand, f o r  r e f r i g ­

e r a t i o n  by c o n s t r u c t i n g  a  u n i t  o f  r e f r i g e r a t i o n  f rom  

S e a r s  m a i l  o r d e r  s a l e s  which  i n c l u d e s  q u a l i t y  i m p r o v e ­

m e n t s .  U s in g  d i f f e r e n t  l e v e l s  o f  d e p r e c i a t i o n  ( f ro m  

10 p e r c e n t  t o  25 p e r c e n t ) ,  B u r s t e i n  e s t i m a t e s  t h e

c o n s u m p t io n  o f  r e f r i g e r a t i o n  s e r v i c e s  by f o r e c a s t i n g  on
8

t h e  same two v a r i a b l e s  , p r i e s  and  in co m e .  He e s t i m a t e s  

t h e  p r i c e  e l a s t i c i t y  b e tw een  - 1 . 0 7  a nd  - 2 . 0 6  a n d  t h e  

income e l a s t i c i t y  b e tw e en  , 8^ an d  2 . 5 ^ .  However,  when 

a t im e  t r e n d  v a r i a b l e  i s  a d d e d  t h e  p r i c e  e l a s t i c i t y
9

f a l l s  t o  u n i t y  a nd  t h e  income e l a s t i c i t y  f a l l s  t o  . 83  . 

Both  v a r i a b l e s  r e m a in  s t a t i s t i c a l l y  s i g n i f i c a n t .  When 

t h e  t im e  t r e n d  v a r i a b l e  i s  a d d e d ,  t h e  p r o b le m  o f  r n u l t i -  

e o l l i n e a r i t y  a r i s e s ,  When B u r s t e i n  e s t i m a t e s  t h e  

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

t h e  e s t i m a t e  for '  t h e  .income e l a s t i c i t y  r a n g e  from . 70
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u s i n g  d i s p o s a b l e  income a n d  1 . 6  u s i n g  e x p e c t e d  in c o m e .

He e s t i m a t e s  t h e  e q u a t i o n s  u s i n g  d a t a  b e tw e e n  1931 

t h r o u g h  19^1 a n d  19^8 t h r o u g h  1955 ( S e a r s  s u s p e n d e d  

r e f r i g e r a t o r  s a l . e s  b e tw e e n  1 9 ^ 2 - 1 9 ^ 7 ) .  I n  a  c r o s s  

s e c t i o n  s t u d y  f o r  195^- s t o c k  o f  c o n s u m p t io n  o f  r e f r i g e r a  

t i o n  s e r v i c e s ,  B u r s t e i n  a l s o  a r r i v e s  a t  a n  e s t i m a t e  o f  

p r i c e  e l a s t i c i t y  i n  t h e  r a n g e  b e tw e e n  - 1 . 0  a n d  - 2 . 0  

a nd  t h e  income e l a s t i c i t y  i n  t h e  r a n g e  b e tw e e n  1 . 0  a n d  

2 . 0 .
10

Jam es  C a r m a n 's  s t u d y  on consum er  d u r a b l e s  

f o c u s e s  on t h e  demand f o r  h o u s e h o l d  f u r n i t u r e .  He 

d e r i v e s  e s t i m a t e s  f o r  p r i c e  an d  income e l a s t i c i t i e s  

f o r  t h e  p e r i o d s  1921 t o  19^1 a n d  19^6 t o  1959 f o r  b o t h  

a  s t o c k  a n d  m a r k e t  demand c o n c e p t .  The s t o c k  demand 

c o n c e p t  l o o k s  a t  t h e  dynamic b e h a v i o r  o f  c o n su m ers  

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

l i b r i u m  s t o c k  o f  f u r n i t u r e  r a t h e r  t h a n  t o  consume "new" 

f u r n i t u r e ,  He e s t i m a t e s  t h e  income e l a s t i c i t y  t o  be 

b e tw e e n  t h e  r a n g e  o f  , 5  t o  1 . 0 .  He e s t i m a t e s  t h e  p r i c e  

e l a s t i c i t y  t o  be a p p r o x i m a t e l y  - 0 . 2 ,  The m a r k e t  demand 

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

T h i s  c o n c e p t  i s  u s e f u l  f o r  management d e c i s i o n s  in. 

d e t e r m i n i n g  r e s p o n s e s  t o  c h a n g e s  i n  income and  p r i c e .  

Income a n d  p r i c e  e l a s t i c i t i e s  r a n g e  from .8  t o  2 . 2  and  

- . 6 6  t o  - 1 . 7 5  r e s p e c t i v e l y .  F o r  b o t h  e s t i m a t e s  Carman 

fo u n d  income e l a s t i c i t i e s  t o  be l e s s  e l a s t i c  d u r i n g  t h e
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p o s t  war p e r i o d .  Ke r a t i o n a l i z e s  t h i s  r e s u l t  a s  a 

d e c i s i o n  by c o n su m ers  n o t  t o  t r e a t  t h e i r  f u r n i t u r e  

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

t h e i r  d i s c r e t i o n a r y  incom e.

The f i r s t  c o m p r e h e n s iv e  s t u d y  on t h e  c a r p e t
11

i n d u s t r y  was c o n d u c t e d  i n  1968 by W il l i a m  R e y n o ld s  .

He a t t e m p t s  t o  e s t i m a t e  w h o l e s a l e  c a r p e t  s h i p m e n t s  i n

s q u a r e  y a r d s  b e tw e e n  19^7 a nd  1963* R e y n o ld s  c o n c l u d e s

t h a t  now t h e r e  i s  no a v a i l a b l e  o r  l o g i c a l  m ethod  f c r

which  t o  i n c o r p o r a t e  Chow's a n d  B u r s t e i n ' s  s e p a r a t i o n

o f  a s t o c k  f rom  a  f l o w  c o n c e p t  b e c a u s e  o f  two r e a s o n s  j

( a )  c a r p e t i n g  h a s  a n  a l m o s t  i n t e r m i n a b l e  l i f e  s p a n  an a
12

v a r i e s  w i t h  q u a l i t y  a n d  (b )  c a r p e t s  c a n  be moved f rom

room t o  room a n d  does  n o t  d e p r e c i a t e  i n  t h e  same way

a s  a u t o m o b i l e s  o r  r e f r i g e r a t o r s .  As a r e s u l t ,  a  s e p a r a t e

m ea su re  f o r  r e p l a c e m e n t  demand i s  n e i t h e r  c a l c u l a b l e  n o r

n e c e s s a r y .  R e y n o l d ' s  e s t i m a t e  o f  w h o l e s a l e  c a r p e t  s h i p -
13

m en ts  i s  a  f u n c t i o n  o f  income and  p r i c e  . Between 19^7  

a n d  1963 h i s  e s t i m a t e s  o f  income a n d  p r i c e  e l a s t i c i t i e s  

a r e  *1.0 a n d  - 1 . 0  r e s p e c t i v e l y .  However,  he s i g n i f i c a n t l y  

im p ro v e s  h i s  r e s u l t s  when he r e g r e s s e s  t h e  same e q u a t i o n  

o v e r  a s h o r t e r  t im e  i n t e r v a l ,  1951 t o  1 9 6 3 . F o r  t h i s  

p e r i o d  h i s  income a n d  p r i c e  e l a s t i c i t y  i s  3 - 5  a nd  - 1 . 3  

r e s p e c t i v e l y .  The e q u a t i o n s  a r e  i n  f i r s t  d i f f e r e n c e  fo rm  

i n  o r d e r  t o  a c c o u n t  l o r  any  t im e  t r e n d ,  R e y n o ld s  c o n ­

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



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

l a r g e  number o f  f i r m s ,  t h e  i n d i v i d u a l  f i r m ' s  demand

c u r v e  a p p r o a c h e s  a  h o r i z o n t a l  demand c u r v e .

R e c e n t  F o r e c a s t i n g  Models f o r  Car p e t i n g  a n d  H o u seh o ld  
F u r n i t u r e

P r e s e n t  c a r p e t  demand f o r e c a s t i n g  m ethods  a r e  

w o e f u l l y  i n a d e q u a t e .  The e c o n o m e t r i c  m ode ls  u s e d  h av e  

b o t h  t e c h n i c a l  a n d  t h e o r e t i c a l  p r o b l e m s .  A more com plex  

model  e n c o m p a s s in g  b o t h  t h e  s u p p l y  a n d  demand s i d e  h a s  

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

consum er  d u r a b l e  s i m i l a r  t o  c a r p e t i n g .  A l th o u g h  c a r p e t  

and  h o u s e h o l d  f u r n i t u r e  i n d u s t r i e s  have  many s i m i l a r i ­

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

t i o n s  w h ich  d i f f e r e n t i a t e  t h e  two i n d u s t r i e s .

R e c e n t  c a r p e t  demand f o r e c a s t s  a r e  p e r f o r m e d  by 

f i b e r  s u x > p l i e r s ,  i . e . ,  A l l i e d  C hem ica l  a n d  M on san to ,  

l a r g e  c h e m i c a l  f i r m s  w h ich  p r o d u c e  man-made f i b e r s  f o r  

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

f o r  w h o l e s a l e  c a r p e t  demand u s u a l l y  c o n s i s t  o f  one o r  

two e x o g en ou s  v a r i a b l e s ,  consum er  s p e n d i n g  on d u r a b l e
14 15

goods  a n d  h o u s i n g  s t a r t s  . R e s i d e n t i a l  s t a r t s
16

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

new f l o o r  s p a c e  a v a i l a b l e  f o r  f l o o r  c o v e r i n g s .  Consumer 

s p e n d i n g  on d u r a b l e  goods  i s  a  p r o x y  f o r  a  c o n s u m e r ' s  

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

c o n s u m e r ' s  o v e r s  1.1 w i l l i n g n e s s  t o  p u r c h a s e  con su m er  d u r a b
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However,  t h e s e  s i m p l i s t i c  m ode ls  e n c o u n t e r  two

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

U s in g  co n su m er  s p e n d i n g  on a l l  d u r a b l e  goods  a s  a n

e x o g en ou s  v a r i a b l e  t r y i n g  t o  e x p l a i n  demand f o r  a

consum er  d u r a b l e  ( c a r p e t i n g )  r e s u l t s  i n  s e r i a l  c o r r e -
1?

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

v a r i a b l e .  U s in g  h o u s i n g  s t a r t s  a s  a  p r o x y  f o r  t h e  n e ed

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

m i s s p e c i f i c a t i o n .  H ous ing  s t a r t s  o n l y  r e f l e c t s  t h e  n e e d

f o r  new r e s i d e n t i a l  f l o o r  s p a c e .  R e s i d e n t i a l  c o n t r a c t

demand a n d  c o m m e r c i a l  c o n t r a c t  demand a r e  n o t  e x p l a i n e d
*

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

t h e  a b s e n c e  o f  a n  income v a r i a b l e ,  a  p r o x y  f o r  o n e s  

" a b i l i t y "  t o  p u r c h a s e  c a r p e t i n g .
18

R e c e n t l y ,  a  more com plex  model  h a s  been

s u c c e s s f u l l y  b u i l t  f o r  t h e  h o u s e h o l d  f u r n i t u r e  i n d u s t r y ,
19

a  co nsu m er  d u r a b l e  s i m i l a r  t o  c a r p e t i n g .  T h is  model  

s i m u l t a n e o u s l y  d e t e r m i n e s  s u p p l y  a n d  demand f o r  w h o l e s a l e  

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

two s e t s  o f  s i m u l t a n e o u s  e q u a t i o n s ,  i . e . ,  two s i m u l t a ­

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

( s u p p l y )  a n d  demand. Demand f o r  r e t a i l  h o u s e h o l d  

f u r n i t u r e  s a l e s  i s  a  f u n c t i o n  o f :  ( a )  inco m e ,  (b )  p r i c e s

w h ich  c o n su m e rs  f a c e  a n d  ( c )  d e r i v e d  demand r e f l e c t i n g  

t h e  " n e e d "  fo:c h o u s e h o l d  f u r n i t u r e ,  e . g . ,  r e s i d e n t i a l  

c o n s t r u c t i o n .  R e t a i l  h o u s e h o l d  f u r n i t u r e  p r i c e  i s  a
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f u n c t i o n  o f t  ( a )  r e t a i l  demand a n d  (b)  p r i c e s  w h ich  

r e t a i l e r s  f a c e .  Demand f o r  w h o l e s a l e  h o u s e h o l d  f u r ­

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

n i t u r e  on a r e t a i l  l e v e l  a n d  (b)  p r i c e s  w h ich  r e t a i l e r s  

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

o f t  (a )  w h o l e s a l e  demand and (b)  p r i c e s  o f  f a c t o r s  o f  

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

f u n c t i o n a l  fo rm  t

W h o le s a le  P r i c e  R e t a i l  P r i c e
( s u p p l y )  a n d  Demand ( s u p p l y )  a n d  Demand
f o r  H o u s e h o ld  f o r  H o u s e h o ld
F u r n i t u r e ____________  F u r n i t u r e  _______

D h f ~ f ( d£ s , Pw) D r s = f ( I , P c ,  Rc)

Pw--F(Dhf, P f )  P c = f ( D r s ,  Pw)

Dhf=Denand f o r  h o u s e h o l d  f u r n i t u r e  a t  t h e  w h o l e s a l e  
l e v e l .
Drs=Demanb f o r  h o u s e h o l d  f u r n i t u r e  a t  t h e  r e t a i l  
l e v e l .
D r s = E s t i m a t e d  demand f o r  f u r n i t u r e  a t  t h e  r e t a i l  
l e v e l .
P c = P r i c e s  o f  h o u s e h o l d  f u r n i t u r e  c o n s u m e r ’ s f a c e  
a t  t h e  r e t a i l  l e v e l .
P w = P r ic e s  w h o l e s a l e r s  r e c e i v e  f o r  h o u s e h o l d  f u r n i t u r e .  
I - I n c o m e .
R c = R e s i d e n t i a l  c o n s t r u c t i o n  v a r i a b l e .
P f “ P r i c e s  o f  f a c t o r s  o f  p r o d u c t i o n .

I n  e q u i l i b r i u m ,  h o u s e h o l d  f u r n i t u r e  demanded on

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

on t h e  w h o l e s a l e  l e v e l .  Each s e t  o f  s i m u l t a n e o u s  e q u a t i o n s

s a t i s f i e s  t h e  i d e n t i f i c a t i o n  s p e c i f i c a t i o n s  a s s o c i a t e d
20

w i t h  s i m u l t a n e o u s  e q u a t i o n s  . F o r  t h e  r e t a i l  demand 

e q u a t i o n s  the  e n d og en ou s  a n d  e x o g eno u s  v a r i a b l e s  a r e  

D rs ,  Pc a n d  I ,  > w, Rc r e s p e c t i v e l y .  F o r  t h e  w h o l e s a l e
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demand e q u a t i o n s  t h e  end og en o us  a n d  ex og en o us  v a r i a b l e s  

a r e  Dhf,  Pw a nd  D rs ,  P f  r e s p e c i t v e l y . When t h e  m ode ls  

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

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

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

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

w h o l e s a l e  a n d  r e t a i l  s u p p l y  a n d  demand. However, f o r e ­

c a s t i n g  c a r p e t  demand i s  c o m p l i c a t e d  by d i s c o n t i n u i t i e s  

w i t h  i t s  p a s t  h i s t o r y  a n d  m a jo r  d a t a  p r o b l e m s .  The r e t a i l  

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

p r o c e d u r e .  C o n s e q u e n t l y ,  t h e  c a r p e t  model  w i l l  d i f f e r  

i n  many ways f rom t h e  ab o v e  m o d e l .  S i n c e  i t  i s  i n v p o r ta n t  

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

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

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

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

T he re  a r e  many c o m p l i c a t i o n s  i n  f o r e c a s t i n g  c a r p e t  

demand. The c a r p e t  i n d u s t r y  h as  d i f f e r e n t  end m a r k e t s  

f o r  some o f  w h ic h  t h e r e  a r e  no s a t i s f a c t o r y  h i s t o r i c a l  

d a t a .  A l s o  t h e r e  a r e  no h i s t o r i c a l  d a t a  on c a r p e t  

r e t a i l e r  i n v e n t o r i e s ,  an  i m p o r t a n t  v a r i a b l e  a f f e c t i n g  

m a n u f a c t u r e r ' s  o r d e r s .  F u r t h e r m o r e ,  t h e  c a r p e t  i n d u s t r y  

h a s  e x p e r i e n c e d  s h a r p  d i s c o n t i n u i t i e s  w i t h  i t s  p a s t  

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

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

t h e  r e p l a c e m e n t  m a r k e t ,  a nd  t h e  c h a n g e s  i n  consum er
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c o n f i d e n c e  due t o  g e n e r a l  i n f l a t i o n  e x p e c t a t i o n s .  'I

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

r e s t r i c t i o n s  on t h e  u s e  o f  h i s t o r i c a l  d a t a  i n  f o r e c ;

c u r r e n t  c a r p e t  demand.

D a ta  on t h e  c a r p e t  i n d u s t r y ' s  t h r e e  d i s t i n c t

m a r k e t s  a r e  u n a v a i l a b l e .  However,  f o r e c a s t i n g  each

m a r k e t ,  e a c h  w i t h  i t s  own p a r t i c u l a r  econom ic  f a c t o r

a f f e c t i n g  i t s  m a r k e t ,  a r e  i m p o r t a n t .  C h a r t  I  l o o k s

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

t h r o u g h  t h e  c h a n n e l s  o f  d i s t r i b u t i o n  t o  i t s  end m a r 1

The c a r p e t  i n d u s t r y ' s  t h r e e  d i s t i n c t  end  m a r k e t s  ar-..

(1 ) r e s i d e n t i a l ,  (2)  c o n t r a c t  r e s i d e n t i a l ,  a n d  (3)  c- 
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c o m m e rc ia l  . R e c e n t  e s t i m a t e s  g i v e  r e s i d e n t i a l  63 ,  

p e r c e n t ,  c o n t r a c t  r e s i d e n t i a l  16 .1  p e r c e n t  a n d  c o n t r  

c o m m e rc ia l  1 5 . 7  p e r c e n t  o f  t h e  t o t a l  c a r p e t  m a r k e t .  

Hence ,  t h e  " c o n t r a c t "  m a r k e t ,  w i t h i n  i t s  b r o a d  d e f i i  

a c c o u n t s  f o r  n e a r l y  32 p e r c e n t  o f  t h e  t o t a l  m a r k e t .  

H i s t o r i c a l l y ,  g o v e rn m e n t  d a t a  i s  o n l y  c o l l e c t e d  on 

t o t a l  c a r p e t  s h i p m e n t  b a s i s  w i t h o u t  a n y  b reakdow n ar. 

t h e  t h r e e  end  m a r k e t s .

T h is  p r o b le m  becomes even  more a c u t e  when t h e  

m a r k e t s  a r e  f u r t h e r  s u b d i v i d e d .  T a b le  9 l i s t s  s e l e c  

end m a r k e t s  w i t h  t h e i r  p e r c e n t a g e  s h a r e  o f  t h e  to ta f :  

s u p p l y  o f  c a r p e t s .  Each s e l e c t e d  end m a r k e t  a l s o  he 

d i s t i n c t  econom ic  f a c t o r s  which  a f f e c t  i t s  m a r k e t .  

However, su c h  d a t a  on s e l e c t e d  end m a r k e t s  a r e  unava
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CARPET INDUSTRYi CHANNELS OF DISTRIBUTION
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SOURCEi A l l i e d  C h e m ic a l ,  1977
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TABLE 9

SELECTED END MARKETS 
FOR CARPETS

A. CONSUMER

L i v i n g  room ,  d i n i n g  room,
h a l l  37

Bedrooms 17

O th e r  14

T o t a l  68

B. CONTRACT RESIDENTIAL 

One a n d  two f a m i l y  homes 11

M obi le  2

M u l t i - f a m i l y  3

T o t a l  16

C. COMMERCIAL 

O f f i c e  4

S t o r e  4

H o s p i t a l i t y  4

S c h o o l  1

H e a l t h  Care  1

O th e r  2

T o t a l  16

SOURCEi A l l i e d  C h e m ic a l ,  1977



a n d  f o r e c a s t i n g  t h e s e  en d  m a r k e t s  f r o m  a g g r e g a t e  d a t a  

a r e  m i s l e a d i n g .

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

t a n t  v a r i a b l e  e f f e c t i n g  c a r p e t  s a l e s ,  a r e  a l s o  n o n -  

e x i s t a n t .  F o r  a l l  c o n s u m e r  d u r a b l e s ,  i n v e n t o r y  s w i n g s  

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

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

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

W h o l e s a l e  c a r p e t  o r d e r s  a n d  s a l e s  i n  o n e  p e r i o d  a r e  

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

l a r g e r  i n v e n t o r i e s  r e l a t i v e  t o  s a l e s  a r e  n e g a t i v e l y  

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

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

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

c a r p e t  s a l e s .

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

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

The d r a m a t i c  u p t u r n  i n  c a r p e t  p r i c e s  s i n c e  1973 p l a c e s  

s k e p t i c i s m  on t h e  u s e  o f  e a r l i e r  c a r p e t  p r i c e  d a t a  f o r  

c u r r e n t  c a r p e t  demand f o r e c a s t i n g .  From 1973 c a r p e t  

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

t o  p r e v i o u s  y e a r s .  T a b l e  10 sh o w s  t h e  w h o l e s a l e  p r i c e  

i n d e x  (WPI) f o r  c a r p e t s  a n d  a n n u a l  p e r c e n t  c h a n g e s .  From 

1966 t o  1972 t h e  Wil f o r  c a r p e t s  d e c l i n e d  i n  f i v e  o u t  

o f  s e v e n  y e a r s .  From 1973 t h r o u g h  1977 t h e  WPI f o r  c a r p e  

r o s e  a n  a v e r a g e  o f  n e a r l y  5 p e r c e n t  a n n u a l l y  w i t h  a 10



TABLE 10

WHOLESALE PRICE INDICIES FOR 
SOFT FLOOR COVERINGS

A nnua l
Year In d e x P e r c e n t

I 966 1 .0 4 9 - 0 . 5

196? 1 . 0 0 0 - 4 . 7

1968 1 .0 0 7 0 . 7

1969 1 .0 0 7 0 . 0

1970 .9 9 0 - 1 . 7

1971 .9 6 7 - 2 . 3

1972 .961 - 0 . 6

1973 1 . 0 1 0 5 .1

1974 1 .1 0 9 9 . 9

1975 1 .1 4 6 3 . 3

1976 1 .1 7 9 2 . 9

1977 1 .2 1 9 3 . 4

SOURCEi U .S .  D e p a r tm e n t  o.f L a b o r ,  Bureau, o f  
L ab o r  S t a t i s t i c s ,  'Whol e s a l e  P r i c e s  a n d  P r i c e  I n d i c i e s , 
1966 t o  1.977

2 6
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p e r c e n t  i n c r e a s e  i n  1 9 7 ^ .  The m a in  r e a s o n  b e h i n d  t h e s e  

d r a m a t i c  p r i c e  i n c r e a s e s  i s  t h e  i n c r e a s e d  d e p e n d e n c y  

on s y n t h e t i c  f i b e r s .  N e a r l y  99 p e r c e n t  o f  a l l  c a r p e t  

f i b e r s  a r e  now s y n t h e t i c s .  S y n t h e t i c  f i b e r s  a r e  e n e r g y  

b a s e d .  The s h a r p  e s c a l a t i o n  i n  e n e r g y  p r i c e s  a f t e r  1973 

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

s e q u e n t l y ,  t h e  c o s t  o f  c a r p e t s .  F u r t h e r m o r e ,  c h a n g e s  

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

s h i f t e d  t h e  c a r p e t  m a r k e t  to w a rd  r e p l a c e m e n t  demand.

Data  on t h e  r e p l a c e m e n t  segm en t  o f  c a r p e t  demand f o r  

end. m a r k e t s  a r e  n o t  o n ly  u n a v a i l a b l e ,  i t s  d r a m a t i c  

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

on e s t i m a t i o n s  o f  i t s  r e l a t i v e  i m p o r t a n c e  f rom  a g g r e g a t e
22

d a t a .  A 1975 s t u d y  on f l o o r  c o v e r i n g  p i n p o i n t s  t h e  

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

c o v e r i n g  s a l e s .  Due t o  low c o s t s  f o r  c a r p e t i n g  a n d  new 

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

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

t h e y  a r e  worn o u t .  However, by e a r l y  1970 t h e  c a r p e t  

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

h e rd  f l o o r  c o v e r i n g s .  i'y 197.3 h a r d  f l o o r  c o v e r i n g ’ s 

s h a r e  o f  t h e  t o t a l  f l o o r  c o v e r i n g  m a r k e t  was o n l y  9 

p e r c e n t ,  f rom a s u b s t a n t i a l  32 p e r c e n t  s h a r e  i n  1953 

( t a b l e  8 ) .  T h is  in v p o r ta n t  d e t e r m i n a n t  o f  t h e  c a r p e t  

i n d u s t r y * s  g r o w th  h a s  a l l  b u t  v a n i s h e d .  In  a d d i t i o n ,  

r e c e n t  t e c h n o l o g i c a l  im p ro vem en ts  on h a r d  s u r f a c e  f l o o r
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c o v e r i n g s  h a s  a l t e r e d  i t s  t r a d i t i o n a l  r o l e  f rom  a  

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

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

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

on c a r p e t ’ s s h a r e  o f  t h e  m a r k e t .  These  f a c t o r s  s h a r p l y  

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

f a c t o r  to v /a rd s  c a r p e t s  c o n t i n u e d  g r o w t h .  Hov/ever, t h e  

a b s e n c e  o f  d a t a  on r e p l a c e m e n t  demand r e d u c e s  o u r  u n d e r ­

s t a n d i n g  o f  t o t a l  c a r p e t  demand.

Consumer c o n f i d e n c e  i n  t h e  g e n e r a l  economy, a n

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

changed  d r a m a t i c a l l y  i n  r e c e n t  y e a r s .  ho l o n g e r  a r e

consumer a t t i t u d e s  t o w a r d  d u r a b l e s  so e a s i l y  p r e d i c t a b l e .

From I9 6 0  t o  1 9 7 3 f when t h e  a n n u a l  p e r c e n t  i n c r e a s e s

f o r  i n f l a t i o n  a v e r a g e d  n e a r l y  3 p e r c e n t ,  t h e  U n i v e r s i t y

o f  M i c h i g a n ’ s i n d e x  o f  consum er  s e n t i m e n t  showed s l i g h t
23

v a r i a t i o n  from t h e  90 and  abo v e  l e v e l  ( t a b l e  11)

Hov/ever, u n c e r t a i n t y  s e t  i n  w i t h  i n f l a t i o n  a f t e r  1 9 7 2 ,  

a v e r a g i n g  n e a r l y  3 p e r c e n t  a n n u a l l y .  S i n c e  1 572 ,  

consum er  c o n f i d e n c e  a v e r a g e d  76 w i t h  a low  p o i n t  o f  64 

i n  1974.  S i n c e  c a r p e t  m a n u f a c t u r e r s  a r e  v y i n g  f o r  a 

s h a r e  o f  c o n s u m e r ' s  d i s c r e t i o n a r y  inco m e ,  u n e x p e c t e d  

s h i f t s  i n  consum er  c o n f i d e n c e  due t o  i n f l a t i o n a r y  

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

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



TABLE 11

COMPARISON OF CPI AND 
CONSUMER CONFIDENCE INDEX

Consumer
Year CPI Confidence

I 960 .886 .9 3 4

1961 .896 . . 928

1962 .906 .9 48

1963 .913 .9 4 8

1964 .9 3 0 .992

1965 .9 4 4 1 . 0 2 4

1966 .973 .938

196? 1 . 0 0 0 .941

1968 1 .0 4 2 .931

1969 1 . 0 9 8 .882

1970 1 . 1 6 3 .765

1971 1 . 2 1 2 .811

1972 1 .2 5 3 .9 0 4

1973 1 .3 3 1 .761

1974 1 . 4 7 7 ,640

1975 1 .6 1 3 .7 0 5

1976 1 . 7 0 5 .8 5 4

1977 1 . 3 1 5 . 868

SOURCE* U . S .  D e p a r t m e n t  o f  L a b o r ,  Bureau  o f  
L ab o r  S t a t i s t i c s ,  Consumer P r i c e  I n d e x  D e t a i l e d  R e p o r t .
1960 - 1 9 7 ? ; U . S .  D e p a r t m e n t  o f  Commerce, B ureau  o f  
E con om ic  A n a l y s i s , B u s i n e s s  C o n d i t i o n s  D i g e s t ,  1 9 6 0 - 1 9 77
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NOTES

* F l o o r  C o v e r in g s  T - 3 8 . F r e a i c a s t s ,  I n c . ,  J u l y  1975

^The o t h e r  two s o u r c e s  o f  c a r p e t  demand a r e *  (1 )  new 
f l o o r  c o v e r i n g  s p a c e  r e f l e c t e d  i n  new h o u s i n g  (2)  r e p l a c e ­
ment m a r k e t ,  e . g . ,  new c a r p e t i n g  r e p l a c i n g  o l d  c a r p e t i n g ,

^ G re g o ry  C. Chow, '’’S t a t i s t i c a l  Demand F u n c t i o n s  f o r  
A u to m o b i l e s  a n d  T h e i r  Use i n  F o r e c a s t i n g " ,  The Demand, f o r  
D u ra b le  G oods , e d .  A r n o ld  C. H a r b e r g e r  (Chicago* U n i v e r s i t y  
o f  Chicago  P r e s s ,  i 9 6 0 ) ,  p p .  14-9-173

^ F r i e d m a n ' s  e x p e c t e d  income i s  a  w e i g h te d  moving 
a v e r a g e  o f  d i s p o s a b l e  income i n  which  c u r r e n t  income g e t s  
o n e - t h i r d  o f  t h e  t o t a l  w e i g h t  a n d  p a s t  incom es  g e t t i n g  
p r o g r e s s i v e l y  l e s s  w e i g h t .

^The e q u a t i o n  u s i n g  e x p e c t e d  income e x p l a i n  up t o  
10 p e r c e n t  a d d i t i o n  v a r i a n c e ,

6a l a g  d e p e n d e n t  v a r i a b l e  i s  a d d e d .

?M.L. B u r s t e i n ,  "The Demand f o r  H ou seh o ld  R e f r i g e r a ­
t i o n  i n  t h e  U . S . " ,  The Demand f o r  Consumer D u rab l e G o o ds , 
e d .  A rn o ld  C. H a r b e r g e r  ("Chicago* U n i v e r s i t y  o f  Ch icago  
P r e s s ,  I 9 6 0 ) ,  p p .  9 9 -1 4 5

3 s u r s t e i n  a s su m e s  f o r  t h e  m ost  p a r t  i n s t a n t a n e o u s  
a d j u s t m e n t .

9 ’Yhen B u r s t e i n  u s e s  e x p e c t e d  in com e ,  a d d i n g  a  t im e  
t r e n d  r e d u c e s  t h e  income e l a s t i c i t y  t o  0 . 5  an d  s t a t i s t i c a l l y  
i n s i g n i f i c a n t ,

James A. Carman, S t u d i e s  i n  t h e  Demand f o r  Consumer 
H ouseho ld  E q u ip m e n t , R e s e a r c h  P rog ram  in  M arket ing , ,  
( U n i v e r s i t y  o f  C a l i f o r n i a  1 I n s t i t u t e  o f  B u s i n e s s  a nd  
Economic R e s e a r c h ,  1965)

i i W i l l i a m  A. R e y n o ld s ,  I n n o v a t i on i n  t h e  U .S .  C a r o e t  
I n d u s t r y  194 7 -1 9 63  (New Y ork ,  C h ic a g o ,  San F r a n c i s c o *  Van 
N o s t r a n d  Company, I n c . ,  1938)

^ R e y n o l d s  a l s o  c o n c l u d e s  t h a t  due t o  i n n u m e r a b l e  
o p i n i o n s  i t  i s  p r a c t i c a l l y  i m p o s s i b l e  t o  a s c e r t a i n  w h e t h e r  
q u a l i t y  o f  t o d a y ' s  c a r p e t s  I s  b e t t e r  t h a n  t h e  q u a l i t y  o f  
ea r I i  e r  c a r p e t s .
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1 3 R ey no ld s  u s e s  d i s p o s a b l e  in co m e .  S t u d i e s  done on 
c a r p e t i n g  show a low j ; r o p o r t i o n  o f  c a r p e t s  were  b o u g h t  on 
an  i n s t a l l m e n t  b a s i s .  The p r i c e  v a r i a b l e  i s  r e l a t i v e  t o  
h a r d  f l o o r  c o v e r i n g  p r i c e s .

^ U s u a l l y  e x c l u d i n g  a u t o m o b i l e  c o n s u m p t i o n .

15Kous.ing s t a r t s  a r e  u s u a . l l y  l a g g e d  two o r  t h r e e  
q u a r t e r s .

l ^ T h e  c o n c e p t  o f  " n e e d "  i s  a n a l o g o u s  t o  " d e r i v e d  
demand" f o r  consum er  d u r a b l e s .

i 7 L a r g e  s a m p l i n g  v a r i a n c e s  f o r  o u r  v a l u e s  w i l l
o c  cu X " .

^ U n p u b l i s h e d  s t u d y  by t h e  N a t i o n a l  A s s o c i a t i o n  o f  
F u r n i t u r e  M a n u f a c t u r e r s ,  W a s h in g to n ,  D.C .

l ^ T b e y  b o t h  f a l l  i n t o  t h e  c a t e g o r y  o f  " h o u s e h o l d  
f u r n i s h i n g s ".

2 0 p o r  a  s i m u l t a n e o u s  e q u a t i o n  model  t h e  number o f  
v a r i a b l e s  e x c l u d e d  f rom  t h e  e q u a t i o n  m us t  be a t  l e a s t  a s  
g r e a t  a s  t h e  number o f  e q u a t i o n s  i n  t h e  model  l e s s  o n e .
S in c e  e ac h  e q u a t i o n  h a s  a t  l e a s t  one ex og en ou s  v a r i a b l e  
e x c lu d e d  w i t h  two e q u a t i o n s ,  b o t h  s i m u l t a n e o u s  s y s te m s  
a r e  i d e n t i f i a b l e .

21R e s i d e n t i a l  c a r p e t i n g  i s  d e f i n e d  a s  an y  c a r p e t i n g  
p u r c h a s e d  by a  f a m i l y ,  a  h o u s e h o l d  o r  a n  i n d i v i d u a l  f o r  
( n o n - b u s i n e s s )  p e r s o n a l  u s e  o n l y .  N o n r e s i d e n t i a l  c o n t r a c t  
c a r p e t i n g  i s  d e f i n e d  a s  c a r p e t i n g  i n s t a l l e d  i n  g o v e rn m e n t  
b u i l d i n g s ,  s c h o o l s f d o r m i t o r i e s ,  h o s p i t a l s ,  h o t e l s ,  m o t e l s ,  
o f f i c e  b u i l d i n g s  and  o t h e r  n o n r e s i d e n t i a l  s t r u c t u r e s .  
R es id en t ' ]  a I c o n t r a c t  m a r k e t  i s  d e f i n e d  a s  c a r p e t i n g  i n s t a l l e d  
a s  p a r t  o f  a b u i l d i n g  c o n t r a c t  f o r  a s i n g l e  f a m i l y  t r a c t  
b u i l t ,  h o u s e s ,  low a n d  h i - r i s e  a p a r t m e n t s ,  m o b i l e  homes,  
r e c r e a t i o n a l  v e h i c l e s  a n d  m odual  homes.

22p i o o r  C o v e r i n g s  T - 3 8 , P r e d i c a s t s ,  I n c . ,  J u l y  1975

23px:cept f o r  t h e  19?0 r e c e s s i o n  v,fh e r e  consum er  
c o n f i d e n c e  d r o p p e d  to  77 p e r c e n t .



CHAPTER I I

The S t r u c t u r a l  Model U s in g
Or d i n a r y  L e a s t  S q u a r e s

The s t r u c t u r a l  m odel  u s i n g  o r d i n a r y  l e a s t  s q u a r e s  

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

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

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

m a r k e t .  The s t r u c t u r e  o f  e a c h  e q u a t i o n  c o n fo rm s  t o  t h e  

t r a d i t i o n a l  f ram ew ork  o f  consum er  demand a n a l y s i s .  The 

demand f o r  e a c h  m a r k e t  i s  d e t e r m i n e d  by in co m e ,  p r i c e  a n d  

demand d e r i v e d  by o t h e r  f a c t o r s  n o t  r e l a t e d  t o  income o r  

p r i c e .

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

a s  f o l l o w s i

(1 )  Re s i d e n t i a l  R e t a i l  E q u a t i o n .

DR S"f( I , Rc ,  Pc)

DRS~Demand f o r  r e t a i l  f l o o r  c o v e r i n g s .
1=In c o m e .
R c = R e s i d e n t i a l  c o n s t r u c t i o n  ( d e r i v e d
demand v a r i a b l e ) .
Pc~Consumer p r i c e  f o r  f l o o r  c o v e r i n g s .

(2 )  C o n t r a c t  C a r p e t  E q u a t i o n .

DGr- f ( Cps N rc ,  P c ’ )

DC-Demand f o r  c o m m e rc ia l  c a r p e t i n g .
Cp“ C o r p o r a t e  p r o f i t s .
Nr c :--R e s  i  d e n t  l a  I  a n d / o r  n o n r e s i d e n t i a l
c o n s t r u c t i o n  ( d e r i v e d  demand v a r i a b l e ) .
P c ’--Consumer p r i c e  f o r  c o n t r a c t  c a r p e t i n g .
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(3)  W h o le s a le  C a r p e t  E q u a t i o n .

DW-f (Yd s Tc,  Pvt)

DW=Demand f o r  w h o l e s a l e  c a r p e t i n g .
Yd=Income.
T c ^ R e s i d e n t i a l  a n d  n o n r e s i d e n t i a l
c o n s t r u c t i o n  ( d e r i v e d  demand v a r i a b l e ) .
Pw=Wholesale  p r i c e  f o r  c a r p e t i n g .

Each e q u a t i o n  w i l l  be e s t i m a t e d  u s i n g  o r d i n a r y  

l e a s t  s q u a r e s .  The e q u a t i o n s  w i l l  be e s t i m a t e d  p r i m a r i l y  

i n  l o g  fo rm  i n  o r d e r 1 t o  i n t e r p r e t  t h e  c o e f f i c i e n t s  i n  

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

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

be s u b s e q u e n t l y  i n t e r p r e t e d .  The b e s t  f i t t e d  e q u a t i o n  w i l l  

be t e s t e d  t o  d e t e r m i n e  i t s  s t a b i l i t y  and i t s  f o r e c a s t i n g  

a c c u r a c y .  Each e q u a t i o n  w i l l  a l s o  be e s t i m a t e d  u s i n g  two 

s t a g e  l e a s t  s q u a r e s  a s  a n  a l t e r n a t i v e  method o f  e s t i m a t i o n .  

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

t w o . s t a g e  l e a s t  s q u a r e s  a r e  p r e s e n t e d  i n  A p pend ix  1.

R e s i d e n t i a l  R e t a i l  E q u a t i o n ;
V a r i a b l e s  T e s t e d

The v a r i a b l e s  t e s t e d  i n  t h e  r e s i d e n t i a l  r e t a i l  

s a l e s  e q u a t i o n  con fo rm  t o  t h e  t r a d i t i o n a l  f ram ew ork  o f  

consum er  demand a n a l y s i s .  Consumer demand i s  d e t e r m i n e d  

by t h e  l e v e l  o f  in co m e ,  t h e  r e l a t i v e  p r i c e  o f  r e t a i l  f l o o r  

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

t o  income o r  p r i c e .

The E ndogenous V a r i a b l e  

R e s i d e n t i a l  R e t a i l  F l o o r  C o v e r in g s  S a l es

D ata  on r e t a i l  f l o o r 1 c o v e r i n g s  s t o r e s  i n c l u d e s



a l l  t y r e s  o f  s o f t  f l o o r  c o v e r i n g s  ( c a r p e t i n g )  a n d  h a r d
1

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

on a  m o n th ly  b a s i s  by t h e  U .S .  D e p a r tm e n t  o f  Commerce, 

Bureau  o f  t h e  C e n s u s ,  a n d  a r e  f u r n i s h e d  upon  r e q u e s t  i n  

a  m o n th ly  l e t t e r  e n t i t l e d  "Monthly  R e t a i l  T rade  S u r v e y " .

The d a t a  a r e  a v a i l a b l e  on a  m o n th ly  b a s i s  f rom  196? t h r o u g h  

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

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

a r e  s u b j e c t  t o  s a m p l i n g  e r r o r s .  The U .S .  D e p a r tm e n t  o f  

Commerce c a u t i o n s  t h e  u s e r  o f  t h e s e  d a t a  i n  i t s  m o n th ly  

l e t t e r «

"As s t a t e d  i n  p r e v i o u s  c o r r e s p o n d e n c e ,  a l t h o u g h  
d o l l a r  volume s a l e s  e s t i m a t e s  a r e  d e v e l o p e d  
f o r  t h i s  p a r t i c u l a r  k i n d  o f  b u s i n e s s ,  t h e  
s u r v e y  p a n e l s  a r e  s m a l l  com pared  t o  t h e  p a n e l s  
f o r  t h e  m a j o r  k i n d - o f - b u s i n e s s  g r o u p s ,  a n d  t h e  
e s t i m a t e s  a r e  n o t  p u b l i s h e d  s i n c e  t h e y  a r e  
s u b j e c t  t o  r e l a t i v e l y  h i g h  s a m p l i n g  e r r o r .
The e s t i m a t e s  have  t h e  a d d i t i o n a l  l i m i t a t i o n  
t h a t  c o r r e c t i o n s  made t o  m a j o r  g r o u p  t o t a l s  
may n o t  be c a r r i e d  t o  e s t i m a t e s  f o r  u n p u b ­
l i s h e d  k i n d s  o f  b u s i n e s s . "

However, t h e  month t o  month p e r c e n t a g e  c h a n g e s  f rom  t h e s e

e s t i m a t e s  have  a  s m a l l e r  s a m p l i n g  v a r i a b i l i t y  t h a n  t h e

a c t u a l  e s t i m a t e s  a n d  a r e  more r e l i a b l e .

The E xogenpus Va r i a b l es

Income V a r i a b l e

The l e v e l  o f  consum er  income r e f l e c t s  t h e  c o n s u m e r '

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

i s  a  l u x u r y  i t e m  a n d  p o s t p o n a b l e .  As income r i s e s ,  more

money i s  a v a i l a b l e  f o r 1 l u x u r y  p u r c h a s e s .  Consumers w i l l



be u n w i l l i n g  t o  p o s t p o n e  s u c h  p u r c h a s e s . ,  S u b s e q u e n t l y ,  

r e t a i l  demand f o r  c a r p e t i n g  i n c r e a s e s .  F u r t h e r m o r e ,  due t o  

i m p e r f e c t  c a p i t a l  m a r k e t s ,  c o n s u m e r ' s  a b i l i t y  t o  s e l f -  

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

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

an d  s e r v i c e s  a r e  d i s p o s a b l e  p e r s o n a l  in c o m e  an d  d i s c r e t i o n a r y  

i n c o m e .

D i s p o s a b l e  p e r s o n a l  in c o m e  i s  t h e  in c o m e  p e o p l e  

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

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

m in u s  t h e  p e r s o n a l  t a x e s  w h i c h  e a c h  h o u s e h o l d  p a y s .  H o u s e ­

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

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

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

S i n c e  c a r p e t i n g  i s  a  l u x u r y  g o o d ,  c o n s u m e r ' s  d i s ­

p o s a b l e  p e r s o n a l  in c o m e  m i g h t  n o t  t r u l y  r e f l e c t  t h e  co n su m er*  

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

in c o m e  may r i s e ,  b u t  c o s t s  o f  n e c e s s a r y  g o o d s  and  s e r v i c e s  

may r i s e  a s  f a s t  o r  f a s t e r  an d  l e a v e  l i t t l e  i f  a n y  r e s i d u a l  

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

A more a c c u r a t e  g a u g e  o f  t h e  c o n s u m e r ' s  a b i l i t y  

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

d i s c r e t i o n a r y  i n c o m e .  D i s c r e t i o n a r y  in c o m e  p r o p o s e s  t h a t  

n o t  a l l  in c o m e  ca n  be  s p e n t  on i .uxury  i t e m s  i n c l u d i n g  

in c o m e  w h i c h  i s  s a v e d .  The C o n f e r e n c e  B oard  d e f i n e s  

d i s c r e t i o n a r y  in c o m e  a s  e q u a l  t o  t h e  sum o f  d i s p o s a b l e
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income a n d  n e t  h o u s e h o l d  c r e d i t  m inus  n e t  c o n t r a c t u a l

s a v i n g s ,  e s s e n t i a l  e x p e n d i t u r e s ,  f i x e d  com m itm en ts ,
2

im p u te d  inco m e ,  a n d  d i s c r e t i o n a r y  s a v i n g s .  T h i s  d e f i n i t i o n  

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

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

economic  i m p o r t a n c e .

Both  v a r i a b l e s  w i l l  be t e s t e d  i n  o r d e r  t o  d e t e r m i n e  

w h ich  v a r i a b l e  m os t  c l o s l y  c o r r e l a t e s  w i t h  r e t a i l  c a r p e t  

demand.  D i s p o s a b l e  p e r s o n a l  income i s  c o l l e c t e d  on a 

q u a r t e r l y  b a s i s  by t h e  U .S .  D e p a r tm e n t  o f  Commerce, B ureau  

o f  Economic A n a l y s i s ,  a n d  i s  a v a i l a b l e  i n  a  p u b l i c a t i o n  

e n t i t l e d  " N a t i o n a l  Income a n d  P r o d u c t s  A c c o u n t s  o f  t h e  

U . S . " .  D i s c r e t i o n a r y  s p e n d i n g  i s  c a l c u l a t e d  on a  q u a r t e r l y  

b a s i s  by t h e  C o n f e r e n c e  Board  a n d  i s  a v a i l a b l e  upon  r e q u e s t .  

The d a t a  a r e  a v a i l a b l e  f rom 1952 t o  1 9 ? ? .

D e r iv e d  Demand V a r i a b l e s

D e r iv e d  demand v a r i a b l e s  e x p l a i n  t h e  demand f o r  

c a r p e t i n g  n o t  r e l a t e d  t o  income o r  p r i c e .  The d e r i v e d  

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

o f  new f l o o r  s p a c e  a v a i l a b l e  t o  be c o v e r e d .  few a v a i l a b l e  

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

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

t h e  c o m p l i m e n ta r y  r e l a t i o n s h i p  b e tw ee n  c a r p e t i n g  a n d  o t h e r  

h o u s e h o ld  f u r n i s h i n g s ,

The f l o w  o f  a v a i l a b l e  f l o o r  sp a c e  i s  m e a s u r a b l e  by 

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



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

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

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

H ow ever ,  b o t h  v a r i a b l e s  may n o t  be  c o m p l e t e l y  r e l i a b l e  

a s  m e a s u r e s  f o r  a d d i t i o n a l  a v a i l a b l e  f l o o r  s p a c e .  I*iore 

an d  more h o u s i n g  c o n t r a c t o r s  i n c l u d e  r e s i d e n t i a l  c o n t r a c t  

c a r p e t i n g  a s  p a r t  o f  t h e  c o n s t r u c t i o n  p a c k a g e .  T h e r e f o r e ,  

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

m e a s u r e d  by e i t h e r  o f  t h e s e  tw o  v a r i a b l e s  m i g h t  be  b i a s e d  

u p w a r d .

The s t o c k  o f  a v a i l a b l e  f l o o r  s p a c e  i s  m e a s u r e d  by  

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

f a m i l y  h o u s i n g  u n i t s .  The t o t a l  s t o c k  o f  h o u s i n g  i s  c a l ­

c u l a t e d  by s u b t r a c t i n g  a  p e r c e n t a g e  d e p r e c i a t i o n  fr o m  l a s t

p e r i o d s  h o u s i n g  s t o c k  a n d  a d d i n g  a c e r t a i n  p e r c e n t a g e  o f
3

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

s t o c k  o f  h o u s i n g  m e a s u r e s  c a r p e t  demand d e r i v e d  fr o m  a d d i ­

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

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

c o v e r e d  by c o n t r a c t  c a r p e t i n g .  T h e r e f o r e ,  t h e  c o e f f i c i e n t  

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

T h e re  e x i s t s  a c o m p l i m e n t a r y  r e l a t i o n s h i p  b e t w e e n  

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

r e l a t i o n s h i p  i s  d e r i v e d  t h r o u g h  t h e  c o n s u m e r ’ s  n e e d  f o r  a
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n o t  b e e n  s t a t i s t i c a l l y  d e t e r m i n e d ,  t h e  r e t a i l  e q u a t i o n  

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

c o v e r i n g  p u r c h a s e s .

Each d e r i v e d  demand v a r i a b l e  w i l l  be t e s t e d  i n  

o r d e r  t o  d e t e r m i n e  w h e t h e r  t h e  s t o c k ,  f l o w  a n d / o r  c o m p le ­

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

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

c a l c u l a t e d  q u a r t e r l y  by D a ta  R e s o u r c e s ,  I n c .  b a s e d  on d a t a  

c o l l e c t e d  by t h e  U .S .  D e p a r tm e n t  o f  Commerce a n d  p u b l i s h e d  

i n  " N a t i o n a l  Income a n d  P r o d u c t  A c c o u n t s  o f  t h e  U . S . " .  The

d a t a  a r e  a v a i l a b l e  f rom  19^7 t o  1 9 77 .  D a ta  on p r i v a t e

h o u s i n g  s t a r t s ,  i . e . .  s i n g l e  a n d  m u l t i - f a m i l y  u n i t s  a r e  

c o l l e c t e d  on a  q u a r t e r l y  b a s i s  by th e  U .S .  D e p a r tm e n t  o f  

Commerce, B ureau  o f  t h e  Census a n d  p u b l i s h e d  i n  " C o n s t r u e t i c n  

R e p o r t  C20, H o u s in g  S t a r t s " .  The d a t a  a r e  a v a i l a b l e  f rom 

19^7 t o  1 977 .  The c a p i t a l  s t o c k  o f  h o u s i n g  i s  c a l c u l a t e d  

u s i n g  t h e  e q u a t i o n  d e s c r i b e d  on t h e  p r e v i o u s  p a g e .  The

d a t a  a r e  a v a i l a b l e  f rom  1959 t o  1 97 7 .  H o u seh o ld  f u r n i t u r e

s h i p m e n t s  i s  c a l c u l a t e d  on a  q u a r t e r l y  b a s i s  by t h e  

N a t i o n a l  A s s o c i a t i o n  o f  F u r n i t u r e  M a n u f a c t u r e r s  b a s e d  on 

d a t a  c o l l e c t e d  by t h e  U .S .  D e p a r tm e n t  o f  Commerce, B ureau

o f  t h e  Census  a n d  p u b l i s h e d  i n  t h e  "Annual  S u rv e y  o f
5

M a n u f a c t u r e r s ,  V a lu e  o f  P r o d u c t  S h i p m e n t s " .  T o t a l  

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

h o u s e h o l d  f u r n i t u r e  (SIC 2511 ,  25120 ,  251^)*  wood TV, r a d i o  

an d  s e w in g  m ach ine  c a b i n e t s  (SIC 25170)  and  h o u s e h o l d
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f u r n i t u r e  n o t  e l s e w h e r e  c l a s s i f i e d  (SIC 2 5 1 9 0 ) .  I s  e x ­

c l u d e s  m a t t r e s s e s  a n d  b e d s p r i r . g s  (SIC 2515)* The d a t a  

a r e  a v a i l a b l e  from. 1968 t o  1977  •

'R e l a t i v e  T r i c e  V a r i a b l e

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

c o v e r i n g s  c o n sum ers  f a c e  i s  t h e  consum er  p r i c e  i n d e x  (Cl I )  

f o r  f l o o r  c o v e r i n g s .  The consum er  p r i c e  i n d e x  i s  a s t a t i s ­

t i c a l  m easu re  o f  p r i c e  c h a n g e s  o f  consum er  goods  a n d  s e r v i c  

I t  m e a s u r e s  t h e  c h a n g e s  i n  p r i c e  w h ich  e f f e c t s  t h e  c o s t  o f  

l i v i n g .  The CPI i s  a w e i g h t e d  a g g r e g a t e  i n d e x  number  w i t h  

f i x e d  a n n u a l  r a t e s .  I t  i s  m e a su re d  by r e p r i c i n g ;  c o s t s  o f  

f i x e d  goods  a n d  s e r v i c e s  b o u g h t  by co nsu m ers  a t  r e g u l a r  

t im e  i n t e r v a l s .  E x c e p t  f o r  w e i g h t  r e v i s i o n s  t h e  q u a n t i t y  

oi' goods  a n d  s e r v i c e s  i s  h e p t  c o n s t a n t .  The CPI i s  a 

c o n s i s t a n t  s t a t i s t i c a l  m e a su re  o f  f l o o r  c o v e r i n g  p r i c e s .

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

p r i c e .  h o w e v e r ,  t h e  p r i c e  o f  o t h e r  goods  ( d u r a b l e s  a nd  

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

r e a l  e f f e c t  p r i c e  h as  on c a r p e t  s a l e s .  I f  t h e  p r i c e  o f  

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

t h e  e f f e c t  on c a r p e t  demand i s  p o s i t i v e .  T h e r e f o r e ,  t h e

C.VT f o r  f l o o r  c o v e r i n g s  i s  d i v i d e d  ( d e f l a t e d )  by t h e  i m p l i c  

p r i c e  d e f l a t o r  f o r  p e r s o n a l  c o n s u m p t io n  e x p e n d i t u r e s . T h is  

r a t i o  i s  t h e  p r i c e  co nsu m ers  p a y  f o r  f l o o r  c o v e r i n g  r e l a t i v  

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

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

f o r  c a r p e t i n g .



40

The c o n s u m e r  p r i c e  i n d e x  f o r  f l o o r  c o v e r i n g s  i s  

c o l l e c t e d  m o n t h l y  by  t h e  B u r ea u  o f  L ab or  S t a t i s t i c s  a n d  

p u b l i s h e d  i n  "CPI D e t a i l e d  R e p o r t " .  The d a t a  a r e  a v a i l a b l e  

fro m  19^7 t o  1 977 .  The i m p l i c i t  p r i c e  d e f l a t o r  f o r  p e r s o n a l  

c o n s u m p t i o n  e x p e n d i t u r e s  i s  c o l l e c t e d  q u a r t e r l y  by  t h e  U . S .  

D e p a r tm e n t  o f  Commerce,  Bui-eau o f  E con om ic  A n a l y s i s  a n d  

p u b l i s h e d  i n  t h e  " N a t i o n a l  Incom e an d  P r o d u c t  A c c o u n t s  o f  

t h e  U . S . " .  The d a t a  a r e  a v a i l a b l e  fro m  19^7 t o  1 97 7 .

R e s i d e n t i a l  R e t a i l  E q u a t i o n }
S t a t i s t i c a l  R e s u l t s

The s t a t i s t i c a l  r e s u l t s  o f  t h e  r e t a i l  e q u a t i o n  a r e  

g ood .  The model  e x p l a i n s  97 p e r c e n t  o f  t h e  v a r i a n c e  i n  

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

e r r o r  o f  5 -0  p e r c e n t .  The D u rb in -W a tso n  s t a t i s t i c ,  a  

t e s t  f o r  a u t o c o r r e l a t i o n ,  i s  i n  t n e  am biguous  r a n g e .

H ow ever ,  u p on  e x a m i n i n g  t h e  r e s i d u a l s  o f  t h e  m o d e l  a n d  

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

r a n d o m ly  d i s t r i b u t e d .  The m o s t  l o g i c a l  v a r i a b l e s  a r e  

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

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

c o e f f i c i e n t  i s  e l a s t i c  and  s i g n i f i c a n t .  The e l a s t i c i t y  

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

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

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

c o e f f i c i e n t  f o r  t h e  .income v a r i a b l e .  The q u a r t e r l y  m o d e l ’ s  

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

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

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

The B e s t  E q u a t i o n

The b e s t  e q u a t i o n  f o r  f o r e c a s t i n g  r e t a i l  f l o o r

c o v e r i n g  s a l e s  i s :

L og(FC R S 72)=-8 . 9 7 - 1 , 4 7 L c g ( ? C l ) + . 32Log(DISCINC72)
( - 2 . 2 3 )  ( 2 . 1 6 )

+ . 55-Log ( SHIPS\1 ) + 3 . OLog (KQKUSTS\3)
( 4 , 1 1 )  ( 4 .5 5 )

t - s t a t i s t i c  i n  p a r e n t h e s i s
FCRS72=Real r e t a i l  f l o o r  c o v e r i n g  s a l e s ,  s e a s o n a l l y  
a d j u s t e d .
? C l = R e l a t i v e  r e t a i l  p r i c e  o f  f l o o r  c o v e r i n g s .  
DISCIKC72=Real d i s c r e t i o n a r y  incom e.
S H I P S \ l= R e a l  h o u s e h o l d  f u r n i t u r e  s h i p m e n t s ,  
s e a s o n a l l y  a d j u s t e d ,  l a g g e d  1 q u a r t e r .  
KQHUSTS\3=Number o f  e x i s t i n g  h o u s i n g  s t o c k ,  l a g g e d  
3 q u a r t e r s .
Time i n t e r v a l = l 9 & 9  t o  1977 
R2= .9 7
Durb in~V/a tson= l  .4 9
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n s 050 

T a b le  12 l i s t s  t h e  v a l u e s  o f  t h e  end o geno us  a n d  e x o g en o us  

v a r i a b l e s  u s e d  i n  t h e  m od e l .  The e q u a t i o n s  a r e  i n  l o g  fo rm  

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

a n d / o r  e l a s t i c i t i e s .  E q u a t i o n  r e s u l t :  w i t h  a l t e r n a t i v e  

v a r i a b l e s  t e s t e d  a r e  p r e s e n t e d  i n  A p pe n d ix  I I .

S t a t i s t i c a l  I n t e r p r e t a t i o n  

The E ndogenous  V a r i a b l e

The v a l u e s  f o r  r e t a i l  s a l e s  o f  f l o o r  c o v e r i n g  

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

The s e a s o n a l  a d j u s t m e n t  p ro g ra m  i s  t h e  X - l l  v a r i e n t  o f  t h e



1969*1
i2
O
>4

1970 si
12
*3
*4

1971 si
s2
*3
*4

1972 t l
t2
*3
«4

1973 »1
»2
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«4

1974 si
51 ?4 6
*3
«4

1975 . 1• a.
:2
*3
i4

1976 si
s 2
‘3
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1977 , *fi i
«2
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*4
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TABLE 12

RESIDENTIAL RETAIL EQUATION 
ENDOGENOUS AND EXOGENOUS VARIABLES

. , R e a l
R e a l ^ R e s i d e n t i a l  D i s c r e t i c m a r
R e t a i l  F l o o r  R e l a t i v e  R e t a i l  Income
C o v e r in g  S a l e s  P r i c e  o f  BID l i o n s - o f
K i l l  i o n s  o f  D o l l a r s F l o o r  C o v e r in g s  ---- -—;—  ------

4 1 9 .7 3 2  1 . 1 97 280 .*99
4 0 9 .4 7 0  1 . 1 8 3  26? 01-

\ ' \ T l  2 6 1 :8 63 9 3 .^ 4 0  261,21
3 7 9 .3 0 2  1 . 1 4 9  2 6 4 ,3 2
3 7 4 .4 1 3  1 .1 4 1  2 52 09
4 1 3 -3 0 9  1 .1 3 1  250
4 4 4 .1 7 3  1 - 12 0  6P,
4 4 3 .5 1 6  1 .1 1 6  268 Q?
4 4 0 .7 4 2  1 .1 0 5  26L *99
4-31.069 1 .0 9 6  n*
4 5 3 . 1 0 5  1 -0 8 9  978*14
5 3 3 .6 9 0  1 .0 7 4  284-! 36'
5 3 7 .3 5 5  1 .0 7 1  281 08
5 5 1 .9 7 0  • 1 . 0 6 3  28< 09
6 2 6 ,1 4 2  1 . 0 5 3  H i '  o?
671.381  1 . 0 4 4
6 8 5 . 9 3 3  1 . 0 3 0
6 8 0 ,5 9 9  1 .0 2 4
7 1 1 .8 6 7  1 . 0 0 7

321.21  
2 99 .5 7  
28 8 .3 5  
292 .16  
2 9 2 .0  5

7 9 .5 4 9  .9 93  288 Q6
8 4 1 .9  59 1 . 0 0 0
766,998 1.028  0 /
6 3 2 .3 2 6  1 .04 1
6 3 2 .9 4 8  1 . 0 3 7

7 6 6 ,9 9 8  1 .0 2 8
^ < - > o ^  1 A / M  iC I J J O . O j

262 .08o;<c . y**o yrj.i .p,
6 2 0 .3 4 4  1 . 0 2 8  2 7 0 ' 06
6 3 3 .9 9 6  1 .0 2 2  § # ; ° °
71 5 . 6 2 2  1 .0 2 1  %\k \A
6 7 0 .1 5 1  1 .0 2 9  pop * pa
7 0 7 .1 8 4  1 . 0 3 0
760 .55 1  1 . 0 2 6  311*68
735 .9 2 1  1 . 0 1 8  7 2 2 ”48
7 5 7 .0 7 3  1 . 0 0 6  33 5*72
756.788 1.002 ^ ' i f
7 8 5 ,4 9 7  .9 9 5
8 5 6 .8 7 7  .9 9 4

323.21.
333.01

■■4*21.



t a i l

i n g s

R e a l
D i s c r e t i o n a r y  R e a l  H o u seho ld  C a p i t a l  S t o c k
Income F u r n i t u r e  S h ip m e n t s  o f  H o us in g
B i l l i o n s  o f  D o l l a r s  B i l l i o n s  o f  D o l l a r s  M i l l i o n s  o f  U n i t s

270 .630 3 .8 6 3 6 6 . 8
2 8 0 .9 9 9 3 .9 8 7 6? ,1
262.014 3 .9 1 0 6? .  4
261 .867 3 .7 7 0 6 7 . 6
261 .218 3 .7 5 1 6 7 . 8
26*+, 327 3 .8 3 1 6 8 . 0
2*52,998 3 .  9*io 6 8 . 2
2 5 0 . 02? *1.038 6 8 . 5
258 .686 *1,067 6 8 . 8
2 63 .972 3 .9 1 8 6 9 .1
26k . 995 4 .2 2 1 6 9 . 5
2 7 7 .0 5 9 4 . 4 2 ? 6 9 . 9
2 78 .1 49 4 . 7 7 9 7 0 . 3
28*1.3 6k 4 . 6 9 5 7 0 . 7
281 .085 5 .0 4 2 7 1 . 2
2 8 5 .0 9 5 5 . 0 9 9 7 1 .6
3 2 1 .2 1 ? 5 .4 5 5 72 .1
2 99 .5 70 5 . 4 0 7 7 2 . 5
288 .35 5 4 . 9 8 3 7 2 . 9
292.160 5 . 3 2 4 7 3 .3
292.056 5 . 1 9 8 7 3 . 6
288 .963 4 .9 1 2 7 3 . 8
287 .270 4 .7 4 7 ? 4 .1
2 56 .815 4 . 1 2 9 7 4 .2
262.081 3 .7 5 3 ? 4 . 4
271 .21 9 3 . 8 8 2 7 4 . 5
270 .068 4 . 2 5 7 7 4 . 6
21*1.92*1 4 .4 5 1 ? 4 . 8
295-434 4 . 7 7 8 7 5 .0
299* 80*f 4 .4 5 3 7 5 .2
2 9? .  *192 4 . 5 1 3 7 5 . 4
311 .638 4 .3 7 2 7 5 . 7
322. 485 4 . 5 8 9 7 6 . 0
3 35 .723 4 .5 5 3 7 6 .3
323.21*1 4 .6 8 1 7 6 . 6
333,011 4 . ? 6 6 7 7 .0
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Census  Method I I .  The s t a b l e  s e a s o n a l i t y  t e s t  c o n c l u d e s

s e a s o n a l  p a t t e r n s  a . e  p e r s i s t a n t  i n  t h e  endogenous  v a r i a b l e .

F u r t h e r m o r e ,  t h e  e f f e c t s  o f  i n f l a t i o n  on r e t a i l  s a l e s  were

e l i m i n a t e d  by d e f l a t i n g  r e t a i l  s a l e s  by t h e  consum er  p r i c e

i n d e x  f o r  f l o o r  c o v e r i n g  s t o r e s .  T a b le  13 l i s t s  t h e  s e a s o n a l l y

u n a d j u s t e d  v a l u e s ,  s e a s o n a l  a d j u s t e d  v a l u e s  and  s e a s o n a l

f a c t o r s  o f  r e t a i l  s a l e s .  T a b le  1^ l i s t s  r e t a i l  s a l e s  i n

c o n s t a n t  d o l l a r  t e r m s  a n d  i t s  consum er  p r i c e  i n d e x  d e f l a t o r .

The Exogenous V a r i a b l e s

R e l a t i v e  P r i c e

The e l a s t i c i t y  o f  r e t a i l  f l o o r  c o v e r i n g  s a l e s  t o

p r i c e  i s  - 1 .5 *  The e l a s t i c  c o e f f i c i e n t  f o r  r e l a t i v e  p r i c e

r e f l e c t s  r e t a i l  f l o o r  c o v e r i n g  s a l e s  s e n s i t i v i t y  t o  c h a n g e s
9

i n  i t s  r e l a t i v e  p r i c e .  T h is  i s  n o t  s u r p r i s i n g .  H i s t o r ­

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

a r e  s i g n i f i c a n t l y  i n f l u e n c e d  by p r i c e  movements .  T h ro u g h o u t  

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

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

p r i c e  may r e f l e c t  c o n s u m e r ' s  e x p e c t a t i o n s  f o r  f u r t h e r  

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

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

t o  p r i c e s  o f  o t h e r  consum er  d u r a b l e s .

D i s c r e t i o n a r y  Income

The' e l a s t i c i t y  o f  r e t a i l  f l o o r  c o v e r i n g  s a l e s  t o
10

d i s c r e t i o n a r y  income i s  . 3 2 .  The i n e l a s t i c  c o e f f i c i e n t  

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



TA3LE 13

RETAIL SALES OF FLOOR COVERINGS 
M i l l i o n s  o f  D o l l a r s

S e a s o n a l l y
U n a d j u s t e d

1969*1 414
i 2 435
*3 400
:4 433

1970:1 378
:2 404
*3 421
:4 490

1971 «1 448
:2 485
*3 444
:4 503

1972*1 538
i? 598
«3 570
:4 693

1973*1 677
»2 774
*3 723
*4 807

1974*1 812
*2 1017
5 3 923
*4 832

1975*1 750
i 2 833
*3 863
*4 984

1976:1 826
12 998
*3 104?
:4 1067

1977*1 956
*2 1096
*3 1113
*4 1286

S e a s o n a l l y  S e a s o n a l
A d j u s t e d F a c t o r

436 9 5 .0
426 102 .1
409 9 7 .8
413 1 0 4 .8
397 9 5 .2
393 10 2 . 8
434 9 7 .0
468 1 0 4 .7
471 9 5 .2
468 1 0 3 . 6
459 9 6 .7
482 1 0 4 .3
567 9 4 .9
572 1 0 4 .5
539 9 6 . 8
66 ? 1 0 3 .8
718  ' 9 4 .3
738 1 0 4 .3
739 9 7 .7
780 1 0 3 .5
868 9 3 .5
971 1 0 4 .7
935 9 8 .7
801 1 0 3 .8
811 9 2 .5
799 1 0 4 .3
866 9 9 .7
943 1 0 4 .3
901 9 1 .7
962 1 0 3 .7

1044 1 0 0 .3
1016 1 0 5 . 0
1031 9 1 . 0
1061 1 0 3 .3
110? 1 0 0 . 6
1220 1 0 5 .4

44



TABLE 14

RETAIL SALES OF FLOOR COVERINGS 
M i l l i o n s  o f  C o n s t a n t  D o l l a r s

C o n s t a n t  D o l l a r s  CPI F o r
S e a s o n a l l y  A d j u s t e d  F l o o r  C o v e r in g s

1969*1 420 1 . 0 3 3
i 2 410 1 .0 4 0
*3 392 1 . 0 4 4
«4 394 1 . 0 4 9

1970»1 379 1 .0 4 7
i2 374 1 . 0 5 0
• 3 413 1 . 0 5 0
«4 444 1 . 0 5 4

1971 *1 444 1 .0 6 1
i 2 441 1 .0 6 2
*3 431 1 .0 6 5
«4 453 1 . 0 6 5

1 9 7 2 a 534 1 .0 6 2
«2 537 1 . 0 6 5
*3 552 1 . 0  66
«4 626 1 .0 6 6

1973*1 671 1 . 0 7 0
i 2 686 1 .0 7 6
*3 681 1 .0 3 7
j4 712 1 .0 9 6

1 9 7 4 a 780 1 . 1 1 4
«2 842 1 . 1 5 4
*3 76? 1 .220
,4 632 1 . 26 ?

1975*1 633 1 .2 8 1
»2 620 1 . 2 8 8
*3 664 1 . 3 0 4
i4 716 1 . 3 1 9

1976  a 670 1 . 3 4 4
«2 707 1 .3 6 1
*3 761 1 . 3 7 3
*4 736 1 .3 8 1

1977 *1 757 1 . 3 8 8
»2 757 1 .4 0 2
*3 735 1 . 4 0 9
i4 857 1 .4 2 4

4 5
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c h a n g e s  i n  t h e  l e v e l  o f  d i s c r e t i o n a r y  incom e.  T h i s  r e s u l t  
11

i s  s u r p r i s i n g  a n d  c a n  be  j u s t i f i e d  by f o c u s i n g  on t h e  

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

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

c a r p e t s  c o n t i n u e d  g r o w t h .  However,  among p o s t p o n a b l e  

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

m ore ,  a s  t h e  r a t e  o f  i n c r e a s e  o f  d i s c r e t i o n a r y  income 
12

d e c l i n e s ,  co n su m ers  a r e  a b l e  t o  buy l e s s  d u r a b l e  g o o d s .  

T h i s  i s  e s p e c i a l l y  a c u t e  f o r  t h e  r e p l a c e m e n t  se g m en t  o f  

t h e  m a r k e t .  T h e r e f o r e ,  t h e  s l o w e r  g r o w th  r a t e  i n  r e t a i l  

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

o f  i n c r e a s e  i n  c o n s u m e r ’ s d i s c r e t i o n a r y  in com e .  T h i s  c o u l d  

e x p l a i n  th e  low e l a s t i c i t y  c o e f f i c i e n t  f o r  d i s c r e t i o n a r y  

in c o m e .

W h o le sa le  H o u seh o ld  F u r n i t u r e  S h ip m e n t s

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

b e tw e e n  h o u s e h o l d  f u r n i t u r e  s h i p m e n t s  i s  p o s i t i v e  b u t  low .

The e l a s t i c i t y  c o e f f i c i e n t  i s  .55* A e s t h e t i c s  i s  a n

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

The p o s i t i v e  s im n a p p r o p r i a t e l y  r e f l e c t s  t h e  c o n s u m e r ’ s
13

d e s i r e  t o  " t o t a l l y "  f u r n i s h  h i s  h o u s e h o l d .  How ever , 

t h e  low e l a s t i c i t y  c o e f f i c i e n t  m ig h t  r e f l e c t  t h e  d r a i n  on 

c o n s u m e r ' s  d i s c r e t i o n a r y  income a f t e r  f u r n i t u r e  p u r c h a s e s .  

As a r e s u l t ,  consum ers  may n o t  be a b l e  t o  m atch  f l o o r  

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

I n  a d d i t i o n ,  a one q u a r t e r  l a g  b e tw ee n  w h o l e s a l e  f u r n i t u r e
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s h i p m e n t s  a n d  r e t a i l  f l o o r  c o v e r i n g  s a l e s  i s  a p p r o p r i a t e  

due t o s  ( a )  a  g e n e r a l  l a g  b e tw e e n  p u r c h a s e s  o r  (b)  a  l a g  

b e tw e e n  w h o l e s a l e  s h i p m e n t s  a n d  r e t a i l  s a l e s .

C a p i t a l  S t o c k  o f  H ous ing

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

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

h i g h .  The e l a s t i c i t y  c o e f f i c i e n t  i s  3»0 .  The p e r c e n t a g e  

change  i n  t h e  c a p i t a l  s t o c k  o f  h o u s i n g  r e f l e c t s  t h e  s t o c k  

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

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

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

t h e  b e s t  c o r r e l a t i o n  o c c u r s  w i t h  t h e  p e r c e n t a g e  change  i n  

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

q u a r t e r s .  T h is  i m p l i e s  c o n su m ers  m ig h t  i n i t i a l l y  p o s t p o n e  

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

h o l d  f u r n i t u r e  p u r c h a s e s .  However,  t h e  p e r c e n t a g e  change  

i n  t h e  c a p i t a l  s t o c k  o f  h o u s i n g  i n c l u d e s  new h o u s i n g  u n i t s  

i n i t i a l l y  c o v e r e d  by  c o n t r a c t  c a r p e t i n g .  As a r e s u l t ,  t h e  

e l a s t i c i t y  c o e f f i c i e n t  m ig h t  be b i a s e d  downward.

T es t in g ;  t h e  V a l i d i t y  o f  t h e  R e t a i l  model

There  a r e  many m e th od s  o f  d e t e r m i n i n g  how good 

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

s a l e s .  The f o l l o w i n g  p a g e s  w i l l  f o c u s  upon  t h e  most  

common m e th o d s .

Goodne s s  o f  F i t  Iv'.easur e

The g o o d n e s s  o f  f i t  m e a su re  r e l a t e s  t o  t h e  m o d e l ' s



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

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

m i n a t i o n ,  m e a s u r e s  t h e  g o o d n e s s  o f  f i t .  I n  t h i s  model  

t h e  R2 i s  .9 7  o r  97 p e r c e n t  o f  t h e  v a r i a t i o n  i n  t h e  

d e p e n d e n t  v a r i a b l e  i s  e x p l a i n e d  by t h e  ex o genous  v a r i a b l e s .  

S t a t i s t i c a l  S i g n i f i c a n c e  o f  t h e  R e g r e s s i o n  C o e f f i c i e n t s  

S t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  r e g r e s s i o n  

c o e f f i c i e n t s  a s  m e a su re d  by t h e  t - s t a t i s t i c  d e t e r m i n e  

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

t r u l y  s i g n i f i c a n t  o r  s i m p l y  o c c u r  by  c h a n c e .  Each exogenou

v a r i a b l e  i n  o u r  model 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  a t  t h e
14

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

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

Com parison  o f  A c t u a l  v s .  F i t t e d  V a lu es

C om par ison  o f  a c t u a l  v s .  f i t t e d  v a l u e s  o f  o u r  

model o v e r  t h e  t im e  p e r i o d  e s t i m a t e d  r e v e a l s  t h e  d e g r e e  o f  

d i v e r g e n c e  ( r e s i d u a l )  b e tw e e n  t h e  tv/o s e r i e s .  F u r t h e r m o r e ,  

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

a s s o c i a t e d  w i t h  c y c l i c a l  m ovem ents .  C h a r t  I I  e x h i b i t s  

a c t u a l  and f i t t e d  v a l u e s  f o r  t h e  r e t a i l  s a l e s  m o d e l .  The 

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

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

t h e  m o d e l ' s  a b i l i t y  t o  c a t c h  t h e  s i g n i f i c a n t  d e c l i n e  i n  

r e t a i l  f l o o r  c o v e r i n g  s a l e s  d u r i n g  t h e  19 74 -1 9 75  r e c e s s i o n , ,  

However,  t h i s  model f a i l s  t o  c a t c h  many q u a r t e r  t o  q u a r t e r  

movements beyond 1975* The d e v i a t i o n  i s  a t t r i b u t e d  t o
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v a r i a b l e  f a c t o r s  w h ic h  a r e  n o t  s t a t i s t i c a l l y  m e a s u r a b l e .

These  f a c t o r s  w i l l  be d i s c u s s e d  be lo w .

T e s t  f o r  A u t o c o r r e l a t i o n

The D u r b in - W a ts o n  s t a t i s t i c  t e s t s  f o r  t h e  p r e s e n c e

o f  a u t o c o r r e l a t i o n .  The D u rb in -W a ts o n  s t a t i s t i c  f o r  t h e

r e t a i l  e q u a t i o n  i s  1 . 4 9 .  W ith  f i v e  p a r a m e t e r s  a nd  36

o b s e r v a t i o n s  t h e  u p p e r  a n d  l o w e r  c r i t i c a l  bounds  a r e  1 . 1 6
15

an d  1 . 7 4  r e s p e c t i v e l y .  T h e r e f o r e ,  t h e  r e s u l t s  o f  t h e

D u rb in -W a tso n  t e s t  i s  i n  t h e  am biguous  r a n g e .  However,

upon e x a m in in g  t h e  r e s i d u a l s  o f  t h e  r e g r e s s i o n  ( C h a r t  I I ) ,

no v i s i b l e  t r e n d  i n  t h e  r e s i d u a l s  a r e  a p p a r e n t .  F u r t h e r m o r e ,

by r a n k i n g  t h e  o r d e r  o f  t h e  r e s i d u a l s  by  s i z e ,  i . e . ,  a s s i g n

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

t h e  v e c t o r  o f  r a n k s  w i t h  a  t im e  t r e n d  w i l l  d e t e r m i n e  i f

t h e  r e s i d u a l s  have  a n y  t r e n d  i n  th em .  I f  t h e  r e s i d u a l s  h a v e

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

o r  n e g a t i v e l y  r e l a t e d  t o  t h e  t im e  t r e n d .  The c o r r e l a t i o n

c o e f f i c i e n t  ( c a l l e d  t h e  Spearm an  r a n k  c o r r e l a t i o n  c o e f f i c i e n t )  
16

i s  low ( . 0 1 3 ) *  The r e s i d u a l s  a r e  a p p r o x i m a t e l y  n o r m a l l y  

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

a p p a r e n t  i n  t h e  r e t a i l  e q u a t i o n .

S t a b i l i t y  o f  t h e  Re g r e s s i o n  C o e f f i c l e n t s - C h o w  T e s t

The Chov; t e s t  p e r f o r m s  a n  F - t e s t  on t h e  s t a b i l i t y  

o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  by d i v i d i n g  t h e  r e g r e s s i o n  

i n t e r v a l  i n t o  tv;o s u b i n t e r v a l s . R e g r e s s i o n s  a r e  r u n  on 

each  o f  t h e  two s u b i n t e i v a l s  a n d  th e  e n t i r e  i n t e r v a l .



CHART I I

RESIDENTIAL RETAIL EQUATION 
A c t u a l  v s .  F i t t e d  V a lu es

DATE

1969 a

1969
1969 .4

i 970 1
1970 c.
1970 •-*
197 0 4
1971 1
1971 CL

1971
1971 4
1 97c 4i
197 c l CL

1976
1976 4
19 7'3 1
1973 c
1973
1973 4
19 74 1
1 i 4 !_
1974 3
1 9 7 4 4
1975 1
1375 d

1975 ■“i
1975 4
1 9 7 6 1
19 76 LL
1376 3
1 3 7 6 4
1 9 7 7 1
1 9 7 7 c .

1977 3
i .977 4
1973 1

♦  Mh R R n: HL-TURL V h LUE-':

L*f
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c .

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

an d  com pared  u s i n g  t h e  F r a t i o .  The F r a t i o  i s  c o n s t r u c t e d  

a s  f o l l o w s i

(RSSo-RSS-.  - R S S p ) / K  
F = l^ s s I + R ^ i7 7 T ^ 2 1 T

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

Ko=RSSo -R SS1 -RSS2 =0

H1 "RSSq -RSSi - R 3 S 2^0

RSSo=Res.idual  sum o f  s q u a r e s  f o r  t h e  whole  i n t e r v a l ,  
RSSi“ R e s i d u a l  sum o f  s q u a r e s  o f  one s u b i n t e r v a . 1 .  
RSS2" R e s i d u a l  sum o f  s q u a r e s  o f  t h e  s e c o n d  s u b ­
i n t e r v a l  .
K=Numbor o f  p a r a m e t e r s .
T-Number o f  o b s e r v a t i o n s .

I f  t h e  model  c h a n g e s  s i g n i f i c a n t l y  o v e r  t im e  t h e
»

r e s i d u a l  sum o f  s q u a r e s  f o r  t h e  whole  i n t e r v a l  w i l l  be

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

o t h e r  two s u b i n t e r v a l s .  T h i s  w i l l  r e s u l t  i n  a  h i g h

c a l c u l a t e d  F v a l u e  a n d  l e a d  t o  t h e  r e j e c t i o n  o f  t h e  n u l l

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

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

m o d e l ’ s s t a b i l i t y ,

The Chow t e s t  on t h e  r e t a i l  s a l e s  e o n a t i o n  i s  
1?

p e r f o r m e d  t w i c e -1 ( a )  t h e  f i r s t  i n t e r v a l  1969*1 t o  1973*2

an d  t h e  s e c o n d  i n t e r v a l  1973*^ t o  1977**1 a n d  (b)  t h e  f i r s t

i n t e r v a l  1969*1 t o  197*1 *t a n d  t h e  s e c o n d  i n t e r v a l  1975*1 t o

1 9 7 7 i 4 .  The c a l c u l a t e d  F v a l u e  f o r  t h e  f i r s t  Chow t e s t

e q u a l s  2 . 1 5 6 ,  The c a l c u l a t e d  F v a l u e  f a l l s  w i t h i n  t h e
18

c r i t i c a l  bounds  a t  t h e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .



.52

The c a l c u l a t e d  v a l u e  f o r  t h e  s e c o n d  Chow t e s t  e q u a l s  0 . 7 3 0

which  e a s i l y  f a l l s  w i t h i n  t h e  c r i t i c a l  hounds  a t  t h e  5

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

t e s t s  c o n f i r m  th e  e s t i m a t e d  m o d e l ’ s s t a b i l i t y  o v e r  t h e  e n t i r e
19

r e g r e s s i o n  i n t e r v a l .

Back c a s t i n g

B a c k e a s t i n g  i s  a m ethod  where  t h e  m ost  r e c e n t  

d a t a  i s  w i t h h e l d  i n  e s t i m a t i n g  t h e  m o d e l .  The t r u n c a t e d  

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

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

m o d e l ' s  f o r e c a s t i n g  a c c u r a c y .  The t r u n c a t e d  v e r s i o n  o f  t h e  

m ode l ,  r e g r e s s e d  f ro m  1 969  t o  1976 i s  a s  f o l l o w s s

L o g ( F C R S ? 2 ) - - 8 . 9 2 - 1 , 4 4 L o g ( P C l ) + . 3 3 Log(DISC1NC72)
( - 2 . 1 S )  ( 1 . 5 )

+ . 57L off(S H IP S \1 )+2 . 9?Log(KQHUSTS\3)
( 3 . 7 0 )  ( 4 . 4 0 )

t - s t a t i s t i c s  i n  p a r e n t h e s i s

K2- . 9 6
D u rb in  •-’Vats on~l  .5
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n = . 0 5 1

T a b le  15 com pares  t h e  p e r c e n t  c h a n g e s  b e tw e e n  t h e  

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

t h e  model s i g n i f i c a n t l y •o v e r e s t i m a t e s  t h e  f i r s t  two q u a r t e r s  

an d  u n d e r e s t i m a t e s  t h e  l a t t e r  two q u a r t e r s .  Upon a n a l y z i n g  

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

become a p p a r e n t .  The m o d e l ’ s o v e r e s t i m a t i o n  i s  t h e  r e s u l t  

o f  t h e  s e v e r e  w e a t h e r  (beyond  t h e  n o rm a l  s e a s o n a l  f a c t o r s )  

d u r i n g  t h e  f i r s t  h a l f  o f  1977 .  T h i s  d e r a i l e d  e x p e c t e d



TABLE 15

RESIDENTIAL RETAIL FLOOR COVERING SALES 
M i l l i o n s  o f  C o n s t a n t  D o l l a r s  

TRUNCATED MODEL 
ACTUAL v s .  FITTED VALUES

19.7?.tl. 122212  1977 0

A c t u a l  7 5 7 .1  7 5 7 .8  7 8 5 .5

F i t t e d  7 7 1 .2  8 1 5 . 7  8 1 8 .2

P e r c e n t  E r r o r *  - 1 . 9  - 7 . 6  - k . 2

I22ZiiL 

8 5 6 .9  

850.0 

0 . 8

T o t a l
i 2 2 Z _

3 1 5 7 . 3

3 2 5 5 .1

- 3 . 1

'" 'Percent  E r r o r —
A c t u a l

5 3
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r e t a i l  f l o o r  c o v e r i n g  s a l e s  d r a s t i c a l l y .  The m o d e l ' s  

u n d e r e s t i m a t i o n  i s  t h e  r e s u l t  o f  p e n t  up demand d u r i n g  t h e  

s e c o n d  h a l f  o f  1 9 7 7 .  T h i s  r e s u l t e d  i n  a n  u n d e r e s t i m a t i o n  

o f  f l o o r  c o v e r i n g  s a l e s  f o r  t h e  s e c o n d  h a l f  o f  1 9 7 7 .  E x c e p t  

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

model a r e  l e s s  t h a n  t h e  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n  

(5 .1  p e r c e n t ) .

V/hen t h e  r e s u l t s  o f  t h e  q u a r t e r l y  model  i s  

a g g r e g a t e d  t o  p r o d u c e  a n  a n n u a l  e s t i m a t e  f o r  1977» t h e  

m o d e l ' s  a c c u r a c y  i m p r o v e s .  The model f o r e c a s t s  a 13 p e r c e n t  

i n c r e a s e  i n  f l o o r  c o v e r i n g  s a l e s .  A c t u a l  f l o o r  c o v e r i n g  

s a l e s  v/ere 10 p e r c e n t .  The a n n u a l  p e r c e n t  e r r o r  i s  3*1» 

s u b s t a n t i a l l y  l e s s  t h a n  t h e  5*1 p e r c e n t  s t a n d a r d  e r r o r  o f  

t h e  r e g r e s s i o n .  T h e r e f o r e ,  on a n  a n n u a l  b a s i s  t h e  q u a r t e r l y  

m o d e l ' s  f o r e c a s t i n g  a c c u r a c y  i s  good .

C o n t r a c t  C a r p e t  E q u a t i o n !
V a r i a b l e s  T e s t e d

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

e q u a t i o n s  s i m i l a r l y  conform  t o  t h e  t r a d i t i o n a l  f r a m e ­

work o f  demand a n a l y s i s .  Commercia l  a n d  r e s i d e n t i a l  demand 

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

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

a n d  demand d e r i v e d  f rom  o t h e r  f a c t o r s  n o t  a s s o c i a t e d  w i t h  

income o r  p r i c e .
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The Endogenous V a r i a b l e

C o n t r a c t  C a r p e t  S a l e s

Data  on t o t a l  U .S .  c o n t r a c t  c a r p e t  s a l e s  f rom

g o ve rn m en t  o r  p r i v a t e  s o u r c e s  p r e s e n t l y  do n o t  e x i s t .

F u r t h e r m o r e ,  m ost  co m p a n ie s  e n g ag e d  i n  t h e  c o n t r a c t

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

F o r t u n a t e l y ,  B i g e l o w - S a n f o r d ,  a  s u b s i d i a r y  o f  t h e  S p e r r y

and  H u t c h in s o n  Company, a g r e e d  t o  s u p p l y  d a t a  on i t s
20

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

s q u a r e  y a r d s  on a s e m ia n n u a l  b a s i s .  T a b le  1 6 l i s t s  

B i g e l o w - S a n f o r d ' s  c o n t r a c t  s q u a r e  y a r d  s a l e s  b e tw e e n  1969  

and  1 9 ? ? .  I n  o r d e r  t o  u p g r a d e  t h i s  d a t a  t o  r e f l e c t  t o t a l  

i n d u s t r y ’ s c o n t r a c t  c a r p e t  s a l e s ,  t h e  f o l l o w i n g  c o m p u t a t i o n s  

were n e c e s s a r y ?

(1 )  U s ing  q u a r t e r l y  p e r c e n t a g e  s h a r e s  o f  B ig e lo w -  

S a n f o r d ' s  t o t a l  c a r p e t  s a l e s ,  s e m i a n n u a l  c o n t r a c t  c a r p e t  

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

(2)  A p p l y i n g  t h e  q u a r t e r l y  p e r c e n t a g e  g ro w th  

o v e r  i t s  p r e v i o u s  q u a r t e r  o f  B i g e l o w - S a n f o r d  c o n t r a c t  

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

t o t a l  i n d u s t r y  q u a r t e r l y  c o n t r a c t  c a r p e t ' s  p e r c e n t a g e
21

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

(3)  T o t a l  i n d u s t r y ' s  c o n t r a c t  c a r p e t  s a l e s  were  

c a l c u l a t e d  by m u l t i p l y i n g  t o t a l  i n d u s t r y  c o n t r a c t  c a r p e t ’ s 

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

in aus tx -y  w h o l e s a l e  c a r p e t  s a l e s .



TABLE 1.6

BIGELOW-SANFORD WOVEN A 
CONTRACT SQUARE YARD 

M i l l i o n s  o f  S q u a r e  
1 9 6 9 -1 9 77

ND t u f t e ; 
KILLINGS 
Y ards

1969 S p r i n g
F a l l

5196 
5365

1970 S p r i n g
F a l l

5145
5340

1971 S p r i n g
P a l l

5033
5761

1972 S p r i n g
F a l l

5524
5717

1973 S p r i n g
F a l l

6357 
66 90

1974 S p r i n g
F a l l

6773
6185

1975 S p r i n g
F a l l

5466
5513

1976 S p r i n g
F a l l

5623
6080

1977 S p r i n g
p a n

6209
6615

.56
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T a b le  17 l i s t s  t h e  q u a r t e r l y  e s t i m a t e s  o f  t o t a l  

s q u a r e  y a r d s  o f  c o n t r a c t  c a r p e t  s h i p m e n t s  f o r  b o t h  3ige. l;  

S a n f o r d  and t h e  t o t a l  i n d u s t r y .

The Exogenous V a r i a b l e s  

C o r p o r a t e  P r o f i t s  V a r i a b l e

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

a b i l i t y  t o  f i n a n c e  i t s  e x p e n d i t u r e s .  The l e v e l  o f  co rp o  

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

t a l  m a r k e t s .  C o r p o r a t e  p u r c h a s i n g  p a t t e r n s  a r e  s i m i l a r  

i n d i v i d u a l  consum er  p u r c h a s i n g  p a t t e r n s .  As c o r p o r a t e  v. 

r i s e ,  c o m m erc ia l  e s t a b l i s h m e n t s  w i l l  be more a b l e  and  l i  

t o  expand  i t s  e x p e n d i t u r e s .  When c o r p o r a t e  p r o f i t s  f a l l , ,  

co m m erc ia l  e s t a b l i s h m e n t s  w i l l  r e d u c e  i t s  e x p e n d i t u r e s .  

F u r t h e r m o r e ,  c o m m e rc ia l  e s t a b l i s h m e n t s  s e t  f o r t h  sp en d ! ; ,  

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

low ,  low p r i o r i t y  e x p e n d i t u r e s  a r e  p o s t p o n e d ,  C a r p e t i n - , 

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

p u r p o s e s ,  a r e  low p r i o r i t y  p u r c h a s e s .  As a r e s u l t ,  c o n t  

c o m m erc ia l  c a r p e t  s a l e s  a r e  v e r y  s e n s i t i v e  t o  c h a n g e s  i n  

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

The v a r i a b l e  w h ich  r e f l e c t s  c o r p o r a t e  a b i l i t y  t '  

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

t a x e s .  C o r p o r a t e  p r o f i t s  a f t e r  t a x e s  d i s t o r t s  t h e  t r u e  

p i c t u r e  o f  a  c o r p o r a t i o n ' s  f i n a n c i a l  w e l l  b e i n g .  C a p i t a '  

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

o f f  i n  t h e  p r e s e n t  y e a r .  T h e r e f o r e ,  c o r p o r a t e ' s  t r u e  

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



TABLE 17

BIGELOW-SANFORD AND TOTAL INDUSTRY 
CONTRACT CARPET SHIPMENTS 

M i l l i o n s  o f  S q u a r e  Y ards

B i g e l o w - S a n f o r d T o t a l  In d u s '

1969

1970

1971

1972

1973

1974

1975

1976

1977

1
2
3
4
1
<̂ 1

3
4
4
1.

2
■3j
4
1
2
3
4 
1 
2
3
4 
1 
2
3
4 
1 
2
3
4
1
A£
3
4 
1 
2
3
4

2 .3 9 4  
2 ,8 0 4  
2 ,5 2 4  
2 ,8 41
2 .3 9 5  
2 ,7 5 0  
2 ,611  
2 , 7 2 9  
2 ,3 3 9  
2 ,6 9 4  
2 ,5 9 6  
3 ,1 6 5  
2 ,4 6 8  
3 , 0 5 6  
2 ,5 7 6  
3 ,141  
3 ,0 6 9  
3,288 
3 , 1 6 8  
3 ,5 2 2  
3 ,3 0 2  
3 ,4 71  
3 ,0 9 3  
3 .0 9 2  
2 ,5 7 2  
2 ,8 9 4
2 ,5 6 6  
2 ,9 4 7  
2 ,5 51  
3 ,0 7 2  
2 , 7 6 6  
3 ,3 1 4  
2 , 9 6 0  
3 ,2 4 9  
3 ,1 7 0  
3 ,4 4 5

5 2 ,5 3 6
5 4 ,0 0 2
5 5 ,2 3 5
5 7 ,9 0 9
56 ,0 6 0
5 9 .2 5 1
5 8 ,7 0 5
6 1 ,4 9 0
5 2 ,9 4 0
5 8 ,2 8 3
6 1 ,4 0 2
6 6 ,5 9 5
6 9 ,9 9 9
7 7 , 6 0 6
7 7 ,3 9 :
8 0 , 4 9 :
8 2 ,3 9 0  
87,588 
8 5 , 6 9 4
8 6 ,8 1 4  
8 1 ,5 0 9  
8 7 ,4 4 6  
8 5 ,2 7 2  
72 ,0 50  
6 3 ,7 9 7  
7 7 ,314  
7 6 ,0 9 2  
7 5 ,2 0 6  
7 7 ,9 7 3  
8 2 ,551  
8 4 ,5 8 6  
8 4 ,9 0 4  
8 5 ,6 6 5  
94 ,761  
9 0 ,5 4 2  
9 5 ,0 9 0

5 8
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an d  b i a s e d  downward d u r i n g  c y c l i c a l  u p s w in g s .  C o r p o r a t e  

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

j u s t m e n t s  i s  c a l c u l a t e d  by D a ta  R e s o u r c e s ,  I n c .  a s  f o l l o w s j 

ZB72=RE/PIFIXNP+DIV/PC+TCGF/PGF+TCGSL/?GSL

Z B ?2 = C o rp o ra te  p r o f i t s  b e f o r e  t a x  e x c l u d i n g  
i n v e n t o r y  v a l u a t i o n  a d j u s t m e n t s .
R E = U n d i s t r i b u t e d  c o r p o r a t e  p r o f i t s .  
P I ? I X N R = I m p l i c i t  p r i c e  d e f l a t o r ,  g r o s s  p r i v a t e  
n o n r e s i d e n t i a l  i n v e s t m e n t .
D IV = D iv id e n d s .
P C = I m p l i c i t  p r i c e  d e f l a t o r ,  p e r s o n a l  c o n s u m p t io n  
e x p e n d i t u r e s .
TCGF--Federai g o v e r n m e n t  c o r p o r a t e  p r o f i t s  t a x  
a c c o u n t s .
F G F = I m p l i c i t  p r i c e . d e f l a t o r ,  f e d e r a l  g o v e rn m e n t  
p u r c h a s e s  o f  goods a n d  s e r v i c e s .
TCGSL=State a n d  l o c a l  g o v e rn m e n t  c o r p o r a t e  p r o f i t s  
t a x  a c c r u a l s ,
P G S L = Im p l ic i t  p r i c e  d e f l a t o r ,  s t a t e  and  l o c a l  
g o v e rn m e n t  p u r c h a s e s  o f  goods a n d  s e r v i c e s .

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

e v a l u a t i o n  a d j u s t m e n t s  i s  c a l c u l a t e d  by Data  R e s o u r c e s ,

I n c .  b a s e d  on U .S .  D e p a r tm e n t  o f  Commerce d a t a .  The d a t a

a r e  c o l l e c t e d  on a  q u a r t e r l y  b a s i s  by t h e  U .S .  D e p a r tm e n t

o f  Commerce, Bureau  o f  Economic A n a l y s i s  a n d  p u b l i s h e d

i n  t h e  " N a t i o n a l  Income and  P r o d u c t  A c c o u n t s  o f  t h e  U . S . "

The d a t a  a r e  a v a i l a b l e  on a q u a r t e r l y  b a s i s  f rom 19^7 t o

1977 .

D e r i v e d  Demand V a r i a b l e

D e r iv e d  demand v a r i a b l e s  e x p l a i n  t h e  demand f o r  

c o m m erc ia l  and  n o n r e s i d e n t i a l  c o n t r a c t  c a r p e t  s a l e s  n o t  

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

d e r i v e d  demand f o r  c o n t r a c t  c a r p e t  s a l e s  i s  r e f l e c t e d  i n
23

new a v a i l a b l e  c o m m e rc ia l  a n d  r e s i d e n t i a l  f l o o r  s o a c e .
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A p o s i t i v e  r e l a t i o n s h i p  e x i s t s  b e t w e e n  t h e  f l o w  o f  new  

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

Due t o  d a t a  l i m i t a t i o n s  new a v a i l a b l e  c o m m e r c i a l  f l o o r  

s p a c e  i s  m e a s u r a b l e  o n l y  i n  a f l o w  c o n c e p t .  F o r  c o m p a r a t i v e  

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

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

The f l o w  o f  new a v a i l a b l e  c o m m e r c i a l  f l o o r  s p a c e  

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

r e s i d e n t i a l  s t r u c t u r e s .  T h i s  i n c l u d e s  i n v e s t m e n t  i n  

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

and p r i v a t e  n o n - p r o f i t  i n s t i t u t i o n s .

The f l o w  o f  new a v a i l a b l e  c o n t r a c t  r e s i d e n t i a l  

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

s t r u c t u r e s .  H o w e v er ,  t h i s  v a r i a b l e  i n c l u d e s  i n v e s t m e n t  

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

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

c o e f f i c i e n t  m i g h t  be  b i a s e d  downward.

The f l o w  o f  new t o t a l  a v a i l a b l e  f l o o r  s p a c e  i s

m e a s u r e d  by i n v e s t m e n t  i n  t o t a l  s t r u c t u r e s .  T h i s  m e a s u r e  

i s  t h e  sum o f  i n v e s t m e n t  i n  r e s i d e n t i a l  a n d  n o n r e s i d e n t i a l  

s t r u c t u r e s .  I t s  c o e f f i c i e n t  may a l s o  be  b i a s e d  downward  

b e c a u s e  n o n - c o n t r a c t e d  r e s i d e n t i a l  s t r u c t u r e s  a r e  a l s o  

i n c l u d e d .

Each d e r i v e d  demand v a r i a b l e  w i l l  be  t e s t e d  i n

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

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

s t r u c t u r e s  a r e  c a l c u l a t e d  by Data  R e s o u r c e s ,  I n c .  b a s e d  on

d a t a  c o l l e c t e d  by t h e  U .S .  D e p a r tm e n t  o f  Commerce and

p u b l i s h e d  i n  " N a t i o n a l  Income a n d  P r o d u c t s  A cco u n t  o f  t h e

U .S . "  The d a t a  a r e  a v a i l a b l e  f rom 19^7 'to 1 9 77 .  Data  f o r

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

on a  q u a r t e r l y  b a s i s  by t h e  U .S .  D e p a r tm e n t  o f  Commerce,

Bureau  o f  Economic A n a l y s i s  a n d  p u b l i s h e d  i n  " N a t i o n a l

Income and  P r o d u c t  A c c o u n t s  o f  t h e  U .S . "  The d a t a  a r e

a v a i l a b l e  f rom  19.^7 'to 1 9 7 7 .

R e l a t i v e  Co n sum er  P r i c e

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

f l o o r  - c o v e r i n g s  c o n t r a c t  d i s t r i b u t o r s  f a c e  i s  t h e  consum er  
2 k

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

t h e  p r i c e s  w h ich  c o n t r a c t  c o n s u m e r ' s  f a c e  l i e  be tw een

w h o l e s a l e  a n d  r e t a i l  pi’i c e s .  S e v e n t y - f i v e  p e r c e n t  o f

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

o r  r e t a i l o r s ,  a l t h o u g h  t w e n t y - f i v e  p e r c e n t  i s  b o u c h t
2.5

d i r e c t l y  from t h e  m a n u f a c t u r e r .  However, c o n t r a c t

c a r p e t  b u y e r s  a r e  by d e f i n i t i o n  c o n s u m e rs .  The C r l  f o r

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

m easu re  o f  t h e  l e v e l  o f  c a r p e t  p r i c e s  c o n t r a c t  c o n s u m e r ' s

f a c e .  How ever , a s  i n  t h e  r e s i d e n t i a l  r e t a i l  s u p c l v ,  t h e  
26

r e l a t i v e  consum er  p r i c e  o f  c a r p e t i n g  i s  t h e  a p p r o p r i a t e  

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

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

p r i c e  d e f l a t o r  f o r  p e r s o n a l  c o n s u m p t io n  e x p e n d i t u r e s .  The
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r e l a t i v e  p r i c e  o f  s o f t  f l o o r  c o v e r i n g s  i s  n e g a t i v e l y  

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

f o r  CPI d a t a  i s  fo u n d  i n  t h e  r e s i d e n t i a l  r e t a i l  e q u a t i o n .

C o n t r a c t  Car n e t  E q u a t i o n !
S t a t i s t i c a l  R e su l t s

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

e q u a t i o n  model a r e  g o od .  The model e x p l a i n s  95 p e r c e n t  

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

w i t h  a n  a v e r a g e  f o r e c a s t i n g  e r r o r  o f  ^ .1  p e r c e n t .  The 

D ur 'b in - ’. '/atson s t a t i s t i c  a t  1 . 3 2  i s  i n  t h e  a m b ig u ou s  r a n g e .  

However,  a f t e r  e x a m in in g  t h e  r e s i d u a l s  o f  t h e  model  and  

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

a r e  ran d o m ly  d i s t r i b u t e d .  The f i t t e d  v a l u e s  o f  t h e  model 

c l o s e l y  f o l l o w  t h e  a c t u a l  v a l u e s .  The m ost  l o g i c a l  

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

c o e f f i c i e n t s  a r e  r e a s o n a b l e .  The r e s u l t s  o f  xhe c o n t r a c t  

c a r p e t  e q u a t i o n  a r e  s i m i l a r '  t o  th e  r e s u l t s  o f  t h e  

r e s i d e n t i a l  r e t a i l  e q u a t i o n .  The a b s o l u t e  v a l u e  o f  t h e  

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

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

( i n v e s t m e n t  i n  t o t a l  s t r u c t u r e s )  i s  p o s i t i v e  a n d  

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

i s  s i g n i f i c a n t  b u t  i n e l a s t i c .  The q u a r t e r l y  m o d e l ' s  

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

good on a q u a r t e r l y  b a s i s .

The B e s t  E q u a t i o n  

The b e s t  e q u a t i o n  f o r  c o n t r a c t  c a r p e t  s a l e s  i s «



L o g ( CSQYDSA) =7 .81  - 1 . 6 1  L og ( PCI1)
( - 1 4 . 9 6 )

+ .30Log(ZB72)
( 4 . 6 )

+ .4 4 L o g ( I C 7 2 \ 2 )
( 6 . 6 ) '

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s

CSQYDSA^Contract c a r p e t  s h i p m e n t s ,  m i l l i o n s  o f  
s q u a r e  y a r d s ,  s e a s o n a l l y  a d j u s t e d .
P C l l = R e l a t i v e  r e t a i l  p r i c e  o f  c a r p e t i n g .  
ZB?2=Real c o r p o r a t e  p r o f i t  b e g o r e * t a x e s . 
IC ? 2 \2 = R e a l  i n v e s t m e n t  i n  t o t a l  s t r u c t u r e s ,  
l a g g e d  two q u a r t e r s .

Time i n t e r v a l = l 969 t o  1977 
R2= .9 5
D u r b i n - T,Vatson=l .32
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n - . 041

T a b le  18 l i s t s  t h e  v a l u e s  o f  t h e  e n d o g e n o u s  and

ex o genous  v a r i a b l e s  u s e d  i n  t h e  m o d e l .  T a b le  19 l i s t s

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

The e q u a t i o n  i s  i n  l o g  t e r m s  i n  o r d e r  t o  i n t e r p r e t  t h e

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

E q u a t i o n  r e s u l t s  o f  a l t e r n a t i v e  v a r i a b l e s  t e s t e d  are-

p r e s e n t e d  i n  A p pend ix  I I .

S t a t i s t i c a l  I n t e r p r e t a t i o n

The Endogenous V a r i a b l e

The v a l u e s  f o r  c o n t r a c t  s o f t  f l o o r  c o v e r i n g  sa

a r e  i n  m i l . l i o n s  o f  s q u a r e  y a r d s  a n d  a r e  s e a s o n a l l y  a d j u s t

The s e a s o n a l  a d j u s t m e n t  p ro g ram  i s  t h e  X-l ' l  v a r i a n t  o f
27 23

t h e  Census Method I I .  The s t a b l e  s e a s o n a l i t y  t e s t

c o n c l u d e s  s e a s o n a l  p a t t e r n s  a r e  p r e s e n t  i n  t h e  e n d o geno us

r**i



TABLE 1 8

CONTRACT CARPET EQUATION 
ENDOGENOUS AND EXOGENOUS VARIABLES.

Commercia l  C a r p e t  
S h i p m e n t s ,  M i l l i o n s  
o f  S q u a r e  Yards_____

R e l a t i v e  R e t a i l  
P r i c e  o f  C a r p e t i n g

1 9 6 9 s! 53 ,9 3 1 1 .1 9 1
12 5 3 ,6 4 0 1 . 1 7 4
*3 55,'-1-56 1 . 1 6 3
:4 5 6 , 6 5 4 1 , 1 5 2

1 9 7 0 i l 5 7 ,5 7 3 1 . 1 3 0
:2 5 8 ,6 9 3 1 .1 1 9
*3 5 8 ,8 2 5 1 , 1 0 6
:4 6 0 ,4 7 2 1 .0 9 2

1971 si 5 4 ,4 6 9 1 . 0 7 7
:2 5 7 ,4 2 5 I . 063
«3 6 1 ,2 9 3 1 . 0 5 3
:4 65 ,9 9 1 1 . 0 4 4

1972:1 7 2 ,2 4 6 1 . 0 2 7
:2 7 5 ,9 6 5 1 .0 2 1
:3 7 6 ,846 1 .0 1 2
«4 8 0 ,4 9 3 1 . 0 0 2

1973 *1 8 5 ,3 1 0 0 . 9 9 0
:2 85 ,191 0 .9 7 9
«3 84 ,651 0 .9 7 4
:4 8 7 ,5 5 7 0 .9 5 7

1974:1 8 4 ,5 6 5 0 .9 4 0
: 2 8 4 ,6 0 0 C. 948
«3 8 4 ,0 8 0 •0 .964
a 4 7 2 ,9 6 3 0 .9 6 5

1975 si 66 ,3 2 0 0 .9 5 6
: 2 7 4 ,5 5 3 0 .9 4 6
*3 7 4 ,9 2 5 0 .9 3 5
:4 7 6 ,3 2 9 0 .9 3 4

1976:1 8 1 ,2 0 6 0 . 9 3 9
:2 7 9 ,3 8 0 0 .9 4 0
*3
,4

3 3 ,3 7 6 0 . 9 3 6
8 6 , 1 56 0 , 9 2 6

1977 :1 8 9 ,2 7 6 0 .9 1 3
:2 9 1 ,0 4 0 0 .9 0 9
«3 89 ,261 0 .901
*4 9 6 ,5 5 2 0 . 8 9 8

R e a l
C o r p o r a t e  
B e f o r e  Ta: 
B i l l i o n s  <

l'O < 
1 0 '

9.
9:
8 ;

81
8 :

7
8 
8 
8 
8 
9 
9 
9

10
11
11
10
10
10
1C
11
1C

£
I

1C
1C
11
11
11
11
11
11
i :
i :

6 4



EQUATION 
OUS VARIABLES

R e l a t i v e  R e t a i l  
P r i c e  o f  C a r p e t i n g

1 .1 9 1  
1 . 1 7 4  
I . I 63 
1 . 1 5 2  
1 .1 3 0  
1 .1 1 9  
1 , 1 0 6  
1 .0 9 2  
1 . 0 7 7
1 . 0 6 3
1 .0 5 3  
1 . 0 4 4  
1 . 0 2 7  
1 . 0 2 1  
1 . 0 1 2  
1 . 0 0 2  
0 .9 9 0  
0 .9 7 9  
0 .9 7 4  
0 .957  
0 .9 4 0  
0 .9 4 3  
0 .9 6 4
0 . 9 6 5
0 .9 5 6
0 . 9 4 6
0 . 9 3 5
0 .9 3 4
0 .9 3 9
0 .9 4 0
0 . 9 3 6
0 , 9 2 6
0 .9 1 3
0 .9 0 9
0 .901
0 . 8 9 8

R e a l
C o r p o r a t e  P r o f i t  
B e f o r e  Tax 
B i l l i o n s  o f  D o l l a r s

R ea l
I n v e s t m e n t  i n  
T o t a l  S t r u c t u r e s  
M i l l i o n s  o f  Do1 l a r s

1 0 6 .3 8 7 .7
1 0 3 . 0 8 7 .3

9 5 . 8 8 6 . 9
9 2 .9 8 3 . 4
8 2 . 9 8 2 .3
8 0 . 7 8 0 . 6
8 1 .6 8 1 . 4
7 5 .1 3 4 .8
8 3 . 4 8 7 . 7
8 5 . 8 9 2 . 2
8 7 . 7 9 5 . 4
8 9 . 2 9 6 .3
9 1 .2 102 .1
9 2 .9 1 0 2 . 8
9 6 . 5 1 0 3 . 0

1 0 4 .1 1 0 5 .9
1 1 2 .5 1 0 7 . 6
1 1 3 .2 1 0 6 .3
1 0 7 . 3 1 0 3 .3
1 0 7 . 8 9 8 .6
1 0 9 .1 9 3 .1
1 0 9 . 9 8 9 . 8
1 1 7 . 3 8 4 .0
101 .1 7 8 .9

8 0 . 2 7 3 .0
8 6 . 0 7 2 .7

103 .1 7 5 .6
1 0 3 . 8 7 8 .5
1 1 4 .2 8 2 . 8
1 1 7 . 8 ' 8 4 .3
1 1 6 . 0 84 .1
111 .7 8 9 . 4
1 1 7 . 2 9 0 ,7
1 2 3 . 0 9 6 . 9
1 2 2 . 7 9 8 . 4
1 2 0 .7 100 .1



TABLE 19

DERIVED DEMAND VARIABLES

R e a l
I n v e s t m e n t  i n  
R e s i d e n t i a l  S t r u c t u r e s  
m is  .ons  o f  D o l l a r s

R e a l
I n v e s t m e n t  i n  
N o n r e s i d e n t i a l  S t r u c t u r e s  
M i l l i o n s  o f  D o l l a r s ________

1969

1970

1971

1972

1973

1974

1975

1976

197?

*1 4 4 . 3 4 3 . 4
s2 4 3 . 7 4 3 . 6
»3 4 2 .1 4 4 . 8
»4 3 9 .2 4 4 . 2
si 3 9 .3 4 3 . 0
i2 3 7 .4 4 3 . 2
»3 3 3 .6 4 2 . 8
*4 4-2.5 4 2 . 3
si 4-5.5 4 2 . 2
:2 5 0 .3 4 1 . 9
i3 5 3 .6 4 1 , 8
s4 5 5 .3 4 1 . 0
i l 5 9 .9 4 2 . 2
s2 6 0 . 5 4 2 . 3
i3 6 0 . 6 4 2 . 4
s4 6 2 . ? 4 3 . 2
_ Ax jl 6 3 .3 4 4 . 3
s2 6 0 , 8 4 5 . 5
«3 5 7 .0 4 6 . 3
jij. 5 2 .9 4 5 . 7
si 4 8 .3 4 4 . 8
s2 4 5 . 6 4 4 . 2
s3 4 2 . 9 4 1 .1
jij- 3 8 . 8 4 0 .1
si 3 5 . 4 3 7 . 6
s2 36 .1 3 6 . 6
*3 3 8 .6 3 7 .0
s4 4 1 .3 3 7 . 2
si 4 4 .'5 3 8 . 3
s 2 4 5 . 8 3 8 . 5
*3 4 5 .8 3 8 -3
»4 51.1 3 8 .3
«1 5 2 .4 3 8 . 3
s 2 5 6 .9 4 0 . 0
*3 5 7 .6 4 0 . 8
s4 5 9 .1 4 1 . 0

65
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v a r i a b l e .  T a b le  20 l i s t s  t h e  s e a s o n a l  u n a d j u s t e d  v a l u e s ,  

s e a s o n a l  a d j u s t e d  v a l u e s  a n d  s e a s o n a l  f a c t o r s  o f  c o n t r a c t  

c a r p e t  s a l e s  i n  s q u a r e  y a r d s .

The Exogenous V a r i a b l e s  

R e l a t i v e  P i ' i c e

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

o f  s o f t  f l o o r  c o v e r i n g  i s  - 1 . 6 .  The e l a s t i c  c o e f f i c i e n t  

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

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

t h e  r e s u l t  o f  s o f t  f l o o r  c o v e r i n g s "  new s t a t u s  a s  a 

c o m p e t i t i v e  f l o o r  c o v e r i n g  f o r  new c o m m e rc ia l  f l o o r  

s p a c e .

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

c o v e r i n g  o f  c o m m e rc ia l  f l o o r  s p a c e  b e c a u s e  o f  i t s

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

low c o s t .  I t  h a s  g e n e r a l l y  a c c o u n t e d  f o r  n e a r l y  tw o -

t h i r d s  o f  t h i s  m a r k e t .  S o f t  f l o o r  c o v e r i n g s '  im proved

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

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

compete  w i t h  h a r d  f l o o r  c o v e r i n g s  i n  t h e  c o m m e rc ia l

m a r k e t .  However,  i t  i s  t h e  d e c l i n e  i n  t h e  p r i c e  o f  s o f t

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

h as  e n a b l e s  s o f t  f l o o r  c o v e r i n g s  t o  i n c r e a s e  i t s
29

p e n e t r a t i o n  o f  t h e  c o m m e rc ia l  m a r k e t . T h e r e f o r e ,

more new c o m m e rc ia l  f l o o r  s p a c e  i s  i n i t i a l l y  c o v e r e d  by 

c o n t r a c t  s o f t  f l o o r  c o v e r i n g s .



1969 si 
»2
*3
:4

1970:1
«2
»3
*4

1971 :1
j 2
s3
: if-

1972 .-1 
12 
s3 
:4

1973*1 
12
*3
tty

197-4- * 1 
12
*3
:4

1975 si 
:2
*3
t t y

1976:1
«2
»3
«4

1977 si 
«2
*3 
14

TABLE 2 0

CONTRACT CARPET SHIPMENTS 
M i l l i o n s  o f  S q u a r e  Yards

S e a s o n a l l y S e a s o n a l l y S e a s o n a l
U n a d j u s t e d A d j u s t e d F a c t o r s

52 536 53 931 9 7 . 3
54 002 53 640 1 0 0 . 7
55 235 55 456 . 9 9 , 6
57 909 56 654 1 0 2 .2
56 060 57 573 9 7 . 4
59 251 53 693 . 1 0 1 .0
<8 70 5 53 825 9 9 .3
6 l ty90 60 472 1 0 1 .7
52 9ty0 54 469 9 7 .2
53 283 57 42 5 1 0 1 . 5
61 402 61 293 1 0 0 .2
66 595 65 991 1 0 0 .9
69 999 72 246 9 6 .9
77 60 6 75 964 1 0 2 ,2
77 392 76 345 1 0 0 .7
80 493 80 493 1 0 0 .0
82 390 85 310 9 6 . 6
87 588 35 191 1 0 2 .3
8 3 694 84 651 1 0 1 . 2
86 81 4 87 557 9 9 .2
81 509 84- 565 9 o . 4
8?
83

k 4 6 84 600 1 0 3 . 4
272 84 030 1 0 1 . 4

72 050 72 963 9 8 . 7
63 797 66 320 9 6 . 2
77 314 74 553 1 0 3 .7
76 092 74 925 1 0 1 .6
75 206 76 329 9 8 . 5
77 973 81 206 9 6 . 0
82 551 79 380 1 0 4 .0
8ty 58 6 83 376 1 0 1 .5
8ty 904 86 156 9 3 . 5
85 665 39 276 9 6 . 0
94 761 91 040 1 0 4 .1
90 542 39 261 1 0 1 .4
95 090 96 552 9 8 . 5

6 7



C o r p o r a t e  P r o f i t s

The e l a s t i c i t y  c o e f f i c i e n t  f o r  c o r p o r a t e  o r o f i t s
30

i s  . 3 0 .  The low e l a s t i c i t y  c o e f f i c i e n t  r e f l e c t s  c o n t r a c t

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

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

However,  t h e  low e l a s t i c i t y  c o e f f i c i e n t  c a n  he e x p l a i n e d

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

C om m erc ia l  s o f t  f l o o r  c o v e r i n g  i s  more e x p e n s i v e  t h a n

c o m m erc ia l  h a r d  f l o o r  c o v e r i n g s .  I t s  p r i m a r y  a d v a n t a g e
32

i s  i t s  o v e r a l l  a e s t h e t i c  a p p e a l .  As a  r e s u l t  c o m m e rc ia l  

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

p u r c h a s e s .  As t h e  r a t e  o f  i n c r e a s e  o f  c o r p o r a t e  p r o f i t s  

d e c l i n e ,  c o m m e rc ia l  e s t a b l i s h m e n t s  a r e  l e s s  a b l e  t o  f i n a n c e  

low p r i o r i t y  p u r c h a s e s .  I n  a d d i t i o n ,  p u r c h a s e s  o f  s o f t  

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

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

g ro w th  f o r  c o n t r a c t  c a r p e t i n g .
33

I n v e s t m e n t  i n  T o t a l  S t r u c t u r e s

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

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

s t r u c t u r e s  m o n i t o r s  t h e  movement o f  new c o m m e rc ia l  a nd  

r e s i d e n t i a l  f l o o r  s p a c e  a v a i l a b l e .  E v e ry  one p e r c e n t  

i n c r e a s e  i n  e x p e n d i t u r e s  i n  new r e s i d e n t i a l  a n d  c o m m e r c i a l  

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

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

a s m a l l  p e r c e n t a g e  o f  new p r i v a t e  c o m m e rc ia l  a n d  r e s i d e n t i a



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

The b e s t  c o r r e l a t i o n  o c c u r s  when t h e  p e r c e n t a g e  c h a n g e  i n  

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

by  two q u a r t e r s .  T h i s  i m p l i e s ,  o n  a v e r a g e  f o r  a l l  s t r u c t u r e  

a  two q u a r t e r  l a g  b e t w e e n  i n i t i a l  c o n s t r u c t i o n  an d  c o n t r a c t  

c a r p e t  p u r c h a s e s .

T e s t i n g  t h e  V a l i d i t y  o f  t h e  C o n t r a c t  Model

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

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

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

G o o d n e s s  o f  F i t  M easure

I n  t h i s  m o d e l  t h e  R^, t h e  c o e f f i c i e n t  o f

d e t e r m i n a t i o n ,  i s  . 9 5 *  I n  o t h e r  w o r d s ,  95 p e r c e n t  o f  t h e

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

e x o g e n o u s  v a r i a b l e s .

S t a t i s t i c a l  S i g n i f i c a n c e  o f  t h e  R e g r e s s i o n  C o e f f i c i e n t s

Each  v a r i a b l e  i n  t h e  m o d e l  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  a s  m e a s u r e d  by  t h e  t - s t a t i s t i c  a t  t h e  5 p e r c e n t
35

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

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

o f  c o n t r a c t  c a r p e t  s a l e s  an d  d o n ’ t  o c c u r  b y  c h a n c e .  

C o m p a r iso n  o f  A c t u a l  v s .  F i t t e d  V a l u e s

C h a r t  I I I  e x h i b i t s  t h e  a c t u a l  and  f i t t e d  v a l u e s  

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

c l o s e l y  r e f l e c t  t h e  m ovem ents  o f  a c t u a l  c o n t r a c t  c a r p e t  

s a l e s  v a l u e s .  The m o d e l ' s  a b i l i t y  t o  a n t i c i p a t e  t u r n i n g



CHART I I I

COKTRA.CT CARirET EQUATION 
A c t u a l  v s .  F i t t e d  V a l u e s

DATE. MARKS ACTUAL VALUES:

1969 1
1969 cl
1969 3
1969 4
197 0 1
1970 c.
197  0 3
1970 4
1971 1
1971 3
1971 •j
1971 4
1972 ■4

i

1979 cl
1979 “t
1979 4
1973 i
1973 3
1973 o
1973 4
1974 1
19?" 4 c.
1974 ■“ »

1974 4
1975 1
1975 3
1 9 7 5
1975 4
1976 1
3 9 7 6 3
•1'? 7 6 •J»

1 9 7 6 4
1977 1
1 9 7 7 c
1977 ■1>

1977 4

7 9
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p o i n t s ,  e x p e c i a l l y  i n  19?**-, i s  v e r y  g o o d .  The m o d e l ' s

e s t i m a t i o n  o f  q u a r t e r  t o  q u a r t e r  movements .is more

a c c u r a t e  t h a n  t h e  r e t a i l  c a r p e t  e q u a t i o n .
36

T e s t  f o r  A u t o c o r r e l a t i o n

The D u rb in -W a tso n  s t a t i s t i c  f o r  t h e  c o n t r a c t

c a r p e t  e q u a t i o n  i s  1 . 3 2 .  With f o u r  p a r a m e t e r s  a n d

o b s e r v a t i o n s  t h e  u p p e r  an d  l o w e r  c r i t i c a l  bounds  a r e  1.2*1-

a nd  1 .7 3  r e s p e c t i v e l y .  T h e r e f o r e ,  t h e  r e s u l t s  a r e

i n c o n c l u s i v e .  However, t h e  r e s i d u a l s  o f  t h e  model  do n o t

e x h i b i t  a n y  a p p a r e n t  t r e n d .  F u r t h e r m o r e ,  t h e  Spearm an

r a n k  c o r r e l a t i o n  c o e f f i c i e n t  i s  low ( . 0 2 0 ) ,  a n d  we c a n
37

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

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

t h e  c o n t r a c t  c a r p e t  e q u a t i o n .
38

S t a b i l i t y  o f  t h e  R e g r e s s i o n  C o e f f i c i e n t s - C how T e s t

The Chow t e s t  on t h e  c o n t r a c t  c a r p e t  e q u a t i o n  i s  
39

p e r f o r m e d  tv / ice*  (a )  t h e  f i r s t  i n t e r v a l  1 9 6 9 *! t o  197’3*2

a nd  t h e  s e c o n d  i n t e r v a l  1975*1 "to 1977**1 and  (b)  t h e  f i r s t

i n t e r v a l  1 969 * 1 t o  197^**f- and  1975*1 t o  1977 **K The

c a l c u l a t e d  F v a l u e s  f o r  t h e  f i r s t  Chow t e s t  e q u a l s  1 . 5 3 .
*1-0

The c a l c u l a t e d  F v a l u e  f a l l s  w i t h i n  t h e  c r i t i c a l  bounds

a t  t h e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  The c a l c u l a t e d

v a l u e  f o r  t h e  s e c o n d  C-how t e s t  i s  .91 w h ich  e a s i l y  f a l l s

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

t h e  s t a b i l i t y  o f  t h e  e s t i m a t e d  c o n t r a c t  e c i n a t i o n  o v e r  t h e
*1-1

r e g r e s s i o n  i n t e r v a l .
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B a c k c a s t i n g

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

from 1969*1 t o  1976 »4, i s  a s  f o l l o v / s ;

L o g (C S Q Y D S A )= 7 .7 9 -1 .6 lL o g (?C l l )
( - 1 4 . 0 )

+ .3 0 L o g ( Z B 7 2 )+ ,^ 5 L o g ( I C 7 2 \2 )
(V ,2 )  ' ( 6 . 3 ) ^

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s

Rt' :=.94
D u rb in -W a . t so n = l . 3
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n ^ . 043

T a b le  21 com pares  t h e  a c t u a l  a n d  f i t t e d  v a l u e s  o f

t h e  t r u n c a t e d  model  f o r  1 977 .  The m o d e l ' s  f o r e c a s t i n g

a c c u r a c y  on a q u a r t e r  t o  q u a r t e r  b a s i s  i s  g oo d .  The model

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

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

e a c h  q u a r t e r  i s  e i t h e r  e o u a l  o r  s i g n i f i c a n t l y  l e s s  t h a n
42

t h e  4 . 3  p e r c e n t  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n .

On a n  a n n u a l  b a s i s ,  t h e  q u a r t e r l y  m o d e l ' s  a c c u r a c y

i s  e x c e l l e n t .  The model f o r e c a s t s  a n  a n n u a l  i n c r e a s e  o f

11 p e r c e n t .  The a n n u a l  p e r c e n t a g e  e r r o r  a t  .1 p e r c e n t  i s

n e a r l y  p e r f e c t  and  i s  s i g n i f i c a n t l y  l e s s  t h a n  t h e  4 . 3

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

Who 1e sa  1e C arpe t  Bo u a 1 1on t 
Va r i a  b1 e s Te s t e d

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

e q u a t i o n  s i m i l a r i t y  confo rm  t o  t h e  t r a d i t i o n a l  f ram ew ork

o f  demand a n a l y s i s ,  W h o le sa le  demand i s  d e t e r m i n e d  by t h e

l e v e l  o f  consumer  p u r c h a s i n g  pov/cr ,  i . e .  a n  income v a r i a b l e ,



TABLE 21

CONTRACT CARPET SALES 
M i l l i o n s  o f  S q u a re  Y ards  

T r u n c a t e d  Model 
A c t u a l  v s .  F i t t e d  V a lu e s

1 2 2 Z l l  1221*2  1977.0 .  1 9 7 ? ''i

A c t u a l  3 9 ,2 7 5  9 1 ,0 ^ 0  89 ,2 6 1  9 6 ,5 5 2

F i t t e d  8 6 ,5 5 6  9 0 ,8 9 0  9 2 ,7 ^ 9  9 5 ,6 7 8

P e r c e n t
E r r o r *  3 . 1  0 . 2  - 3 . 8  0 . 9

. P e r c e n t  2 r r o r = A c t u a l

T o t a l
1 977 .

366,128

3 6 5 ,8 7 3

0 . 1
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t h e  r e l a t i v e  w h o l e s a l e  p r i c e  o f  s o f t  f l o o r  c o v e r i n g s  a n d  

demand d e r i v e d  by o t h e r  f a c t o r s  n o t  a s s o c i a t e d  w i t h  income 

o r  p r i c e .

The Endogenous V a r i a b l e  

W h o le sa le  C a r p e t  S a l e s

Data on s o f t  f l o o r  c o v e r i n g s  a r e  lapsed on a  s u r v e y  

o f  a p p r o x i m a t e l y  300  m a n u f a c t u r e r s  a c c o u n t i n g  f o r  90 

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

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

on a  q u a r t e r l y  b a s i s  by t h e  U .S .  D e p a r tm e n t  o f  Commerce,

Bureau  o f  t h e  Census and  p u b l i s h e d  i n  a  C u r r e n t  I n d u s t r i a l  

R e p o r t  e n t i t l e d  " C a r p e t  an d  R u g s " .  The d a t a  a r e  s e a s o n a l l y  

u n a d j u s t e d  and  a r e  i n  m i l l i o n s  o f  s q u a r e  y a r d s .  The d a t a  

a r e  a v a i l a b l e  f rom  1968 t o  197?* .

A l th o u g h  t h e  u n i v e r s e  f o r  t h i s  sam ple  i s  t h e  1972 

Census o f  M a n u f a c t u r e r s ,  a p p r o x i m a t e l y  50 a d d i t i o n a l  c o m p a n ie s  

which  came i n t o  b u s i n e s s  f rom 19?2 t o  t h e  p r e s e n t  were  a d d ed  

t o  t h e  s u r v e y .  Q u a r t e r l y  num bers  i n c l u d e  e s t i m a t e s  f o r  10 

p e r c e n t  o f  s m a l l  c a r p e t  m a n u f a c t u r e r s  which  were  n o t  s u r v e y e d .  

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

whose r e p o r t s  were  n o t  r e c e i v e d  i n  t i m e .  The o v e r a l l  g e n e r a l

e s t i m a t i o n  l e v e l  r a r e l y  e x c e e d s  20 p e r c e n t  a nd  may be s u b j e c t

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

c o d in g  r e s p o n s e  a nd  o p e r a t i o n a l  e r r o r s .

The ilxogenous  V a r i a b l e s

I ncome V a r i a b l e

Cons 11.n e r  pu r c ;ia s i  ng ijowe r  c o n c u r r e r . 1 1 y r e f l e c t  t h e
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a b i l i t y  o f  r e t a i l e r s ,  d i s t r i b u t o r s  a n d  c o n su m ers  t o  p u r c h a s e  

c a r p e t i n g .  Consumer demand f o r  r e s i d e n t i a l  c a r p e t i n g  a n d  

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

c a t a l y s t  which  e v e n u t a l l y  d e t e r m i n e  w h o l e s a l e  c a r p e t  s h i p m e n t s .  

T o t a l  c a r p e t  demand i n c l u d e s  r e s i d e n t i a l ,  r e s i d e n t i a l  c o n t r a c t  

an d  c o m m erc ia l  c o n t r a c t  s e g m e n t s  o f  t h e  m a r k e t .  The l e v e l  

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

r e l a t e d  t o  w h o l e s a l e  demand.  F u r t h e r m o r e ,  due t o  i m p e r f e c t  

c a p i t a l  m a r k e t s  w h o l e s a l e  c a r p e t  s h i p m e n t s  i s  s e n s i t i v e  t o  

c h a n g e s  i n  t o t a l  consum er  p u r c h a s i n g  pow er .

A v a r i a b l e  w h ich  r e f l e c t s  t h e  l e v e l  o f  consum er  

p u r c h a s i n g  power  i s  r e a l  d i s p o s a b l e  p e r s o n a l  in co m e .  I t  i s  

a  p r o x y  f o r  t h e  g e n e r a l  h e a l t h  o f  t h e  economy. However, 

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

p e o p l e  have f o r  s p e n d i n g  on a l l  i t e m s .  As a r e s u l t ,  r e s ­

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

p r i a t e  by t h e  w h o l e s a l e  m a r k e t .  F u r t h e r m o r e ,  t h e  c o n t r a c t  

m a rk e t  a s  p a r t  o f  t h e  t o t a l  v / h o l e s a l e  m a r k e t  m ig h t  u p w a r d ly  

b i a s  t h e  p e r s o n a l  income v a r i a b l e .

A n o t h e r  m easu re  f o r  t h e  l e v e l  o f  t o t a l  p u r c h a s i n g  

power i s  t h e  l e v e l  o f  n a t i o n a l  in co m e .  N a t i o n a l  income 

i n c l u d e s  c o r p o r a t e  p r o f i t s  and  p r o p r i e t o r  income a s  w e l l  a s  

c o m p e n s a t i o n  o f  e m p lo y e e s .  N a t i o n a l  income m e a s u r e s  t h e  

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

r e s i d e n t i a l  r e t a i l  a n d  c o n t r a c t  c a r p e t  m a r k e t s .  However,  

employee  c o m p e n s a t i o n  d o es  n o t  e x c l u d e  p e r s o n a l  t a x e s .



T h is  may r e s u l t  i n  a downward b i a s  o f  t h e  n a t i o n a l  income 

v a r i a b l e .  F u r t h e r m o r e ,  t h e  i n i t i a l  r e s e r v a t i o n  e s t a b l i s h e d  

by t h e  p e r s o n a l  d i s p o s a b l e  income v a r i a b l e  i s  a p p a r e n t  f o r  

t h e  n a t i o n a l  income v a r i a b l e .

Both  v a r i a b l e s  w i l l  be t e s t e d  i n  o r d e r  t o  d e t e r m i n e  

which  v a r i a b l e  m ost  c l o s e l y  c o r r e l a t e s  w i t h  w h o l e s a l e  c a r p e t  

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

i s  fo u nd  i n  t h e  r e s i d e n t i a l  r e t a i l  s e c t i o n .  N a t i o n a l  income 

d a t a  a r e  c o l l e c t e d  q u a r t e r l y  by t h e  U .S .  D e p a r tm e n t  o f

Commerce, B ureau  o f  Economic A n a l y s i s  a n d  p u b l i s h e d  i n  t h e

" N a t i o n a l  Income a n d  P r o d u c t  A c c o u n t s  o f  t h e  U . S . " .  The

d a t a  a r e  a v a i l a b l e  f rom  19^7 t o  1 9 7 7 .

D e r iv e d  Demand V a r i a b l e s

D e r iv e d  demand v a r i a b l e s  e x p l a i n  t h e  demand f o r  

w h o l e s a l e  c a r p e t  s a l e s  n o t  r e l a t e d  t o  income o r  p r i c e .  As 

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

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

i n  t h e  amount  o f  new f l o o r  s p a c e  a v a i l a b l e  t o  be c o v e r e d .  

F u r t h e r m o r e ,  a s  i n  t h e  r e s i d e n t i a l  r e t a i l  m a r k e t ,  a  

c o m p l im e n ta r y  r e l a t i o n s h i p  e x i s t s  b e tw e e n  c a r p e t i n g  a n d  

f u r n i t u r e  s h i T m e n t s ,  F o r  t h e  w h o l e s a l e  m a r k e t  new a d d i t i o n a  

f l o o r  sp a c e  i n c l u d e s  b o t h  new a v a i l a b l e  c o m m e rc ia l  and  

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

t o t a l  new f l o o r  s p a c e  a v a i l a b l e  a n d  w h o l e s a l e  carp>et s h i p ­

m en ts  i s  m e a su re d  i n  a f l o w  c o n c e p t .  The f l o w  o f  new 

a d d i t i o n a l  f l o o r  s p a c e  I s  m e a su re d  by r e a l  i n v e s t m e n t  i n
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• t o t a l  s t r u c t u r e s .  T h i s  m ea su re  i s  t h e  sum o f  r e a l  i n v e s t ­

ment i n  p r i v a t e  r e s i d e n t i a l  a n d  p r i v a t e  n o n r e s i d e n t i a l  

s t r u c t u r e s .

A c o m p l i m e n ta r y  r e l a t i o n s h i p  .between f l o o r  c o v e r i n g  

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

i n  t h e  r e s i d e n t i a l  r e t a i l  s e c t i o n .  Over 60 p e r c e n t  o f  t h e  

w h o l e s a l e  m a r k e t  i s  d e r i v e d  f rom t h e  r e s i d e n t i a l  m a r k e t .  

S u b s e q u e n t l j ' ,  a  c o m p l i m e n ta r y  r e l a t i o n s h i p  b e tw e e n  w h o l e ­

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

e x i s t s .  However, t h e  f u r n i t u r e  s h i p m e n t  v a r i a b l e  d oes  n o t  

i n c l u d e  c o m m e rc ia l  f u r n i t u r e .  As a r e s u l t ,  t h e  c o e f f i c i e n t  

f o r  t h e  h o u s e h o l d  f u r n i t u r e  s h i p m e n t s  v a r i a b l e  may be b i a s e d  

upward .

Each d e r i v e d  demand v a r i a b l e  w i l l  be t e s t e d  i n  

o r d e r  t o  d e t e r m i n e  w h ic h  m ost  c l o s e l y  c o r r e l a t e s  w i t h  w h o l e s a l e  

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

i n  s t r u c t u r e s  i s  fo u n d  i n  t h e  c o n t r a c t  c a r p e t  s e c t i o n .  The 

s o u r c e  f o r  d a t a  on h o u s e h o l d  f u r n i t u r e  i s  found, i n  t h e  

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

R e l a t i v e  P r i c e  V a r i a b l e

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

c o v e r i n g s  r e t a i l e r ' s  f a c e  i s  t h e  w h o l e s a l e  p r i c e  i n d e x  (V/PI) 

f o r  f l o o r  c o v e r i n g s .  The WEI i s  a  c o n s i s t e n t  s t a t i s t i c a l  

m easu re  f o r  p r i c e s  r e t a i l e r ’ s f a c e .  The WrI m e a s u r e s  th e  

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

m a r k e t s  o f  t h e  U.S.  t r i c e s  u s e d  i n  t h e  V/VI a p p l y  t o  t h e  

f i r s t  s i g n i f i c a n t  t r a n s a c t i o n  which  o c c u r s  i n  t h e  U .S .  The
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WPI i s  c a l c u l a t e d  by a v e r a g i n g  t o g e t h e r  p r i c e  c h a n g e s  f o r  t h e  

v a r i o u s  c o m m o d i t i e s  w i t h  w e i g h t s  w h ich  r e p r e s e n t  t h e i r  

i m p o r t a n c e  i n  t h e  t o t a l  n e t  s e l l i n g  v a l u e .  W e ig h ts  a r e  

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

a r e  a v a i l a b l e *

W h o le sa le  demand f o r  c a r p e t i n g  i s  n e g a t i v e l y  r e l a t e d  

t o  t h e ' w h o l e s a l e  p r i c e  o f  c a r p e t i n g .  However,  i t  i s  t h e  

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

more a p p r o p r i a t e l y  r e l a t e d  t o  t h e  demand f o r  s o f t  f l o o r  

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

by  t h e  w h o l e s a l e  p r i c e  i n d e x  f o r  a l l  c o m m o d i t i e s .  T h is  

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

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

The w h o l e s a l e  p r i c e  i n d e x  f o r  f l o o r  c o v e r i n g s  a n d  

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

m on th ly  by t h e  B ureau  o f  L abo r  S t a t i s t i c s  a n d  p u b l i s h e d  

i n  " W h o le sa le  P r i c e s  and P r i c e  I n d i c i e s " .  The d a t a  a r e  

a v a i l a b l e  f rom 19^7 t o  '1 9 7 7 .

WhoIe s a 1 e Ca r o e  t  Eg ua t  i  o n :
3 t a  t  i  s t  i  ca j  Res  u 11 s

The s t a t i s t i c a l  r e s u l t s  o f  t h e  w h o l e s a l e  c a r p e t  
2+3

m o d e l ( s )  a r e  go o d .  The model e x p l a i n s  97 p e r c e n t  o f  t h e  

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

c a s t i n g  e r r o r  o f  2 , 8  p e r c e n t .  The D u rb in -W a tso n  s t a t i s t i c  

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

t h e  model c l o s e l y  f o l lo v ;  t h e  a c t u a l  v a l u e s .  The m ost  l o g i c a l  

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

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

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

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

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

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

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

p e r s o n a l  income v a r i a b l e  i s  a p p r o x i m a t e l y  u n i t y .

The B e s t  E q u a t i o n

IC?2=Real  i n v e s t m e n t  i n  t o t a l  s t r u c t u r e s .  
SH IrS=Real  h o u s e h o l d  f u r n i t u r e  s h i p m e n t s .
Time i n t e r v a l = l 969 t o  197?
R2= . 97
D u r b i n - 7 / a t s o n = l . 75
S t a n d a r d  E rr o r  o f  t h e  R e g r e s s i o n s  028

T a b le  22 l i s t s  t h e  v a l u e s  o f  t h e  end og en ou s  and

exogenous  v a r i a b l e s  u s e d  i n  t h e  m o d e l .  The e q u a t i o n s  a r e  i n  

l o g  form i n  o r d e r  t o  i n t e r p r e t  t h e  c o e f f i c i e n t s  i n  p e r c e n t  

c h an g e s  a n d / o r  e l a s t i c i t i e s .  E q u a t i o n  r e s u l t s  w i t h  a l t e r n a t i v e  

v a r i a b l e s  t e s t e d  a r e  p r e s e n t e d  i n  A ppend ix  I I .

S t a t i s t i c a l  I n t e r p r e t a t i o n  

The Endogenous V a r i a b l e

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

The b e s t  e q u a t i o n  f o r  w h o l e s a l e  c a r p e t s 1

L og ( Q3QYD)=3 • o + l .1 L o g (Yd72) + . 2 1 l o g ( I C ? 2 )
( 1 ^ . 3 )

+ .6 5 L o r (S H IL 3 )
( 7 . 1 )

( 3 . 0 )

QSQYD-’/ h o l e s a l e  c a r p e t  s h i p m e n t s ,  m i l l i o

m i l l i o n s  o f  s q u a r e •ards and. a r e  s e a s o n a l l y  a d j u s t e d .  The



TABLE 22

1969*1
1969*2
1969«3
1 969 *4 
1970*1
1970 *2 
1970*5 
1970*4
1971 *1 
1971 * 2 
1971 *3 
1971*4 
1972:1  
1 9 7 2 :2  
1 9 7 2 :3  
1 9 ? 2 :4  
1973*1 
1973*2 
1973*3 
1973*4 
1974*1 
1974*2 
1 9 7 4 0  
1974 *4 
1975*1 
1975*2 
1975*3 
1975*4 
1976*1 
1976*2 
1976*3 
1976*4 
1977*1 
1977*2 
1977*3 
1977*4

WHOLESALE CAF.FET EQUATION 
ENDOGENOUS AND EXOGENOUS VARIABLES

W h o l e s a l e  C a r p e t
S h i p m e n t s ,  m i l l i o n s  R e a l  D i s p o s a b l e  R e a l  I n v e s t m e n t
o f  S q u a r e  Yards  P e r s o n a l  Income i n. T o t a l  S t r u c t u

1 6 7 .5  7 0 1 .8  8 7 .7
1 6 2 .7  7 0 7 .2  87 .3
1 6 8 .9  7 1 8 .8  8 6 . 9
1 7 5 .7  7 2 3 .0  8 3 . 4
1 6 8 .4  7 2 7 .4  82 .3
1 6 7 .9  7 4 2 .6  8 0 .6
1 7 2 .0  7 5 0 .1  8 1 .4
1 7 8 .9  7 4 5 .6  8 4 ,8
1 8 1 .4  7 6 1 .4  8 7 .7
1 8 7 .1 7 6 9 .9  92 .2
1 9 3 . 2  7 6 9 .9  9 5 .4
2 0 0 .3  7 7 5 .9  9 6 .3
2 2 6 . 8  7 8 3 .7  102 ,1
2 3 3 . 6  7 9 0 .7  10,2.8
2 3 5 .4  8 0 3 .7  1 0 3 .0
2 4 ? . 2  827 .1  1 0 5 .9
2 5 6 .8  8 45 .1  1 0 7 .6
2 5 1 . 7  8 5 2 .7  10 6 . 3
2 5 4 .2  8 5 8 .2  1 0 3 .3

. 2 6 3 .5  862 .1  9 8 .6
2 5 4 .2  8 4 6 ,7  93*1
2 5 0 .5  843 .1  89 .8
2 3 2 .5  8 4 3 .0  8 4 .0
2 0 2 . 0  835 .1  7 8 .9
1 8 4 .2  8 2 9 .8  7 3 .0
2 0 4 . 5  8 74 .1  7 2 ,7
2 1 9 .6  8 63 .1  7 5 .6
2 2 4 .6  S7 I .7  7 8 .5
2 3 7 . 3  8 8 1 .8  8 2 .8
2 2 9 . 8  8 8 6 .3  8 4 .3
2 3 2 .0  8 9 1 . 5  84 .1
2 4 0 .6  9 0 0 .9  8 9 .4
2 4 7 .2  9 0 4 . 8  9 0 .7
2 5 0 .0  • 9 1 8 .6  9 6 .9
2 5 2 . 9  9 3 1 .9  9 8 .4
2 7 4 .9  9 4 9 .6  1C0.1
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BLES

L s p o s a b l e  
i l  I n c  ome

)1 . 8  
) 7 .2  
. 8 .8  '

>3.0 
>7.4 
f-2.6 
>0 . 1  
1-5.6 
i l . 4  
>9.9 
>9.9 
’5 -9  
53 - 7 
•0.7  
'3 .7
7 . 1  
•5.1
12.7 
;8 . 2  
.2.1 
■6.7 
■3.1 
■3.0
5 .1
9 . 8
4 .1
3 .1
1 . 7
1 . 8  
6 . 3
1 . 5  
0 . 9
4 . 8
8 . 6
1 . 9  
9 . 6

R e a l  I n v e s t m e n t  
i n  T o t a l  S t r u c t u r e s '

8 7 .7
8 7 .3
8 6 . 9
8 3 .4
8 2 .3  
80.6
8 1 .4
8 4 .8
8 7 .7
92 . 2
9 5 .4
9 6 .3  

102,1  
1. 0 2 .8
1 0 3 .0
1 0 5 .9
10 7 . 6  
1 0 6 .3
1 0 3 .3

98.6
93-1
89 . 8
8 4 .0
7 8 .9
7 3 .0
7 2 .7
7 5 .6
7 8 .5
82 .8
8 4 .3
84.1
89 .4
9 0 .7
9 6 .9
9 8 .4  

1C0.1

R e a l  H o u s e h o l d  
F u r n i t u r e  S h i p m e n t s  
B i l l i o n s  o f  D o l l a r s

3.86
3 . 9 8
3 .9 1  
3 -7 7  
3 -7 5  
3 . 8 3  
3 . 9 4
4 . 0 4
4 , 0 7
3 .9 2  
4 . 2 2  
4 . 4 3
4 . 7 8
4 . 6 9
5 . 0 4
5 . 0 9  
5 . 4 6  
5 .4 1
4 . 9 8  
5 . 3 2  
5 . 2 0  
4 .9 1
4 . 7 5  
4 . 1 3
3 . 7 5
3 . 8 9  
4 . 2 6
4 . 4 5
4 . 7 8
4 . 4 5  
4 . 5 7  
4 . 3 7
4 . 8 9
4 . 4 0
4 . 7 0
4 .7 1

R e l a t i v e  W h o l e s a l e  
P r i c e  o f  C a r p e t i n g

0 .9 7 4  
0 .9 4 7  
0 .9 3 5  
0 .9 2 2  
0 . 9 1 0  
0 .901  
0 . 8 9 8  
0 . 8 9 3  
0 . 8 8 9  
0 .8 6 4  
0 .8 4 1  
0 . 8 3 2  
0 .8 3 3  
0 . 8 2 8  
0 .821  
0 8 1 6  
0 . 8 0 4  
0 . 7 9 4  
0 .7 7 1  
0 . 7 6 0  
0 .7 4 2  
0 . 7 5 3  
0 . 7 4 6  
0 .7 3 0  
0 . 7 2 4
0 . 7 0 9  
0 . 6 9 0  
0 .681  
0 .7 0 3  
0 . 7 0 0  
0 . 6 9 8  
0 . 6 9 2  
0 .6 9 3  
0 .6 7 7  
0 .6 7 7  
0 .6 7 9
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s e a s o n a l l y  a d j u s t m e n t  p ro g ra m  i s  t h e  X - l l  v a r i a n t  o f  t h e
45 46

C e n su s  Method I I .  The s t a b l e  s e a s o n a l i t y  t e s t  c o n c l u d e s

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

T a b le  23 l i s t s  t h e  s e a s o n a l  u n a d j u s t e d  v a l u e s ,  s e a s o n a l  a d j u s t e d

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

i n  s q u a r e  y a r d s .

The Exog e n o u s  V a r i a b l e s
47

R e a l  D i s p o s a b l e  P e r s o n a l  Income

The e l a s t i c i t y  o f  w h o l e s a l e  c a r p e t  s a l e s  t o  r e a l
48

d i s p o s a b a b l e  p e r s o n a l  income i s  a p p r o x i m a t e l y  u n i t y .

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

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

incom e.  Between i 960  a n d  1977 r e a l  p e r s o n a l  d i s p o s a b l e
49

in com e  g r e w  a t  a c o n s t a n t  r a t e .  F u r t h e r m o r e ,  w h o l e s a l e

c a r n e t  demand i s  a n  a g g r e g a t e  o f  r e s i d e n t i a l  r e t a i l  an d
50

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

c o e f f i c i e n t  c o n f i r m s  b o t h  consum er  a n d  c o m m e rc ia l  e s t a b l i s h ­

m e n t s '  p e r c e p t i o n  o f  c a r p e t  p u r c h a s e s  a s  low p r i o r i t y  among 

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

t h e  r e p l a c e m e n t  se g m en t  o f  t h e  m a r k e t ,  w h ich  f o r  b o t h  t h e  

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

f o r  c a r p e t i n g ' s  c o n t i n u e d  g r o w t h .  T h i s  may be r e f l e c t e d  

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

m a r k e t  d u r i n g  t h e  1 9 7 0 s .

■Tholesale  H o u s e h o l d  F u r n i t u r e  S h i p m e n t s

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

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



TABLE 23

WHOLESALE CARPET SHIPMENTS
M i l l i o n s o f  S q u a r e  Y ards

S e a s o n a l l y S e a s o n a l l y S e a so n
U n a d j u s t e d A d j u s t e d F a c t o r

1969*1 1 6 1 ,6 5 0 1 6 7 ,5 1 9 9 6 . 5
1969*2 1 6 6 ,1 0 9 1 6 2 ,6 6 6 1 02 .1
1969*3 1 6 9 ,3 8 2 1 6 8 ,9 4 5 1 0 0 .3
1969*4 1 7 7 ,6 3 6 1 7 5 .7 3 4 1 01 .1
1 9 7 0 i 1 1 6 2 ,4 9 4 1 6 8 ,4 1 8 9 6 .5
1 9 7 0 «2 1 7 1 ,7 4 3 1 6 7 ,9 2 5 1 0 2 .3
1970*3 1 7 2 ,4 6 0 1 7 2 ,0 3 3 1 0 0 .2
1970*4 1 3 0 ,5 8 ? 1 7 8 ,8 7 2 1 0 1 . 0
1971*1 1 7 4 ,6 0 3 1 8 1 ,4 2 0 9 6 . 2
1971 *2 1 9 2 ,2 2 ? 1 8 7 ,1 3 6 1 0 2 .7
1971*3 1 9 4 ,0 1 5 1 9 3 ,2 4 2 1 0 0 .4
1971*4 2 0 1 ,4 1 7 2 0 0 ,3 4 4 1 0 0 .5
1972 i l 217 ,591 2 2 6 ,8 3 7 9 5 . 9
1972 «2 2 4 l  ,163 2 3 3 ,5 9 9 1 0 3 .2
1 9 7 2 i3 2.37,326 2 3 5 ,4 1 ? 1 0 0 .8
1.972 *4 2 4 6 ,9 2 6 2 4 7 ,2 3 8 9 9 . 9
1973*1 2 4 5 ,5 7 4 2 5 6 ,7 7 4 9 5 -6
1973*2 2 6 1 ,0 6 6 2 5 1 ,6 5 2 1 0 3 .7
1973*3 2 5 7 ,4 1 ? 2 9 4 ,1 9 2 1 0 1 .3
1973*4 2 6 1 ,3 3 2 2 63 ,4 6 1 9 9 .2
1974*1 2 4 2 ,8 0 3 2 5 4 ,1 9 4 9 5 .5
19?4»2 2 60 ,411 2 5 0 ,4 6 0 1 0 4 .0
19?4*3 2 3 6 ,2 7 8 2 3 2 ,4 8 3 1 0 1 .6
19?4»4 1 99 ,64 1 201 ,95 1 9 8 . 9
1975*1 1 7 5 ,6 5 3 1 8 4 ,1 9 2 9 5 . 4
1975*2 2 1 2 ,8 6 3 2 0 4 ,5 2 4 1 0 4 .1
1975*3 223 ,801 2 1 9 ,6 5 0 1 0 1 .9
1975*4 2 2 1 ,7 1 5 2 2 4 ,6 3 5 9 8 . 7
1976*1 2 2 6 ,0 2 4 237 ,341 9 5 .2
1976 *2 2 3 9 ,2 7 9 2 2 9 ,7 9 7 1 04 .1
1976*3 2 3 6 ,6 0 3 2 3 1 , 965 1 0 2 .0
1976*4 2 3 7 ,4 2 8 2 4 0 ,6 2 2 9 3 . 7
1977*1 2 35 ,21 3 2 4 7 ,1 6 6 9 5 .2
1977*2 2 6 0 ,2 6 3 2 4 9 ,3 8 3 1 0 4 .2
1977*3 2 5 3 ,0 2 9 2 5 2 ,8 6 4 1 0 2 .0
1977*4 2 ? 1 , 0 6 ? 2 74 ,881 9 8 . 6
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w h o l e s a l e  c a r p e t  s a l e s  i s  . 6 5 . T h i s  r e s u l t  i s  s i m i l a r ,  

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

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

"be a t t r i b u t e d  t o  a  p o s s i b l e  upward  b i a s  i n  t h i s  e q u a t i o n  

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

co m m erc ia l  f u r n i t u r e .  I t ' s  s i g n i f i c a n c e  c o n f i r m s  t h e  

c o n s u m e r ' s  d e s i r e  t o  " t o t a l l y "  f u r n i s h  h i s  h o u s e h o l d .

The i n e l a s t i c  c o e f f i c i e n t  s u b s t a n t i a t e s  t h e  c o m p e t i t i v e  

n a t u r e  among home f u r n i s h i n g  p u r c h a s e s  f o r  a s l i c e  o f  

c o n s u m e r ' s  d i s p o s a b l e  incom e.  However, on a. w h o l e s a l e  

l e v e l  no l a g  e x i s t s  b e tw e e n  c a r p e t  s h i p m e n t s  a n d  f u r n i t u r e  

s h i p m e n t s .

I n v e s t m e n t  i n  T o t a l  S t r u c t u r e s

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

t o t a l  s t r u c t u r e s  i s  . 2 1 .  T h i s  i m p l i e s  a .2  p e r c e n t  

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

i n c r e a s e  i n  i n v e s t m e n t  i n  t o t a l  s t r u c t u r e s  ( r e s i d e n t i a l  

and  n o n r e s i d e n t i a l ) . The low e l a s t i c i t y  c o e f f i c i e n t  

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

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

lo w e r  t h a n  t h e  r e s u l t s  fo u n d  by t h e  c o n t r a c t  c a r p e t  e q u a t i o n  

( . '+ 4 ) .  The d i f f e r e n c e  may be a t t r i b u t e d  t o  a p o s s i b l e  

upward b i a s  i n  t h i s  e q u a t i o n  b e c a u s e  t h e  c o n t r a c t  m a r k e t  

does  n o t  i n c l u d e  r e s i d e n t i a l  s t r u c t u r e s  w h ic h  a r e  i n i t i a l l y  

c o v e r e d  by r e s i d e n t i a l  r e t a i l  c a r p e t i n g .
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A l t e r n a t i v e  B e s t  E q u a t i o n

Both r e a l  d i s p o s a b l e  p e r s o n a l  income a n d  t h e  r e l a t i v e  

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

same e q u a t i o n .  The c o r r e l a t i o n  c o e f f i c i e n t  b e tw e e n  t h e s e  

two v a r i a b l e s  i s  - . 9 6 . L u l t i c o l l i n e a r i t y  would r e s u l t  

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

i n f l u e n c e  o f  e a c h  v a r i a b l e .

I n  o r d e r  t o  l o o k  a t  t h e  r e l a t i o n s h i p  b e tw e e n  

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

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

incom e.  The c o e f f i c i e n t s  f o r  t h e  o t h e r  two v a r i a b l e s  do 

n o t  change  s i g n i f i c a n t l y .  The r e s u l t  o f  t h i s  e q u a t i o n  i s  

a s  f o l l o w s «

Log (QSQYD ) = 9 . ^ - . 8 0 L o g (  111)
( - 1^ . 0 )

+ .3 $ L o g ( I C ? 2 )
( 5 . 0 )

+ .65LOS- (SHIPS)
( 8 . 0 )

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s

' • 7 P I l l= R e la t i v e  w h o l e s a l e  p r i c e  o f  c a - r p e t i n g .
R2= . 9 ?
D u r b i n - T.7atson=l  ,9
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n 2, 028

T a b le  22 a l s o  l i s t s  t h e  v a l u e s  f o r  t h e  r e l a t i v e  

w h o l e s a l e  p r i c e  o f  c a r p e t i n g .  E q u a t i o n  r e s u l t s  o f  a l t e r ­

n a t i v e  v a r i a b l e s  a r e  p r e s e n t e d  i n  A pp e n d ix  I I .

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

p r i c e  i s  - . 8 .  T h i s  e l a s t i c i t y  c o e f f i c i e n t  i s  l o w e r  t h a n
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t h e  e l a s t i c i t y  c o e f f i c i e n t s  f o u n d  b y  t h e  r e s i d e n t i a l  r e t a i l
51

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

The l o w  e l a s t i c i t y  c o e f f i c i e n t  f o r  w h o l e s a l e  

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

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

T/PI and  CPI f o r  c a r p e t i n g .  The p r i c e  e l a s t i c i t y  c o n c e p t  

e x p l a i n s  a c o n s u m e r ' s  a b i l i t y  t o  s u b s t i t u t e  one  c o n s u m e r  

g o o d  f o r  a n o t h e r  i n  r e s p o n s e  t o  p r i c e  c h a n g e s .  H o w ev er ,  

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

room i n  w h i c h  t o  s u b s t i t u t e  o u t  o f  c a r p e t i n g ,  i . e . ,  h a r d  

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

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

F u r t h e r m o r e ,  c o n s u m e r  p r i c e s  for* c a r p e t i n g  r o s e  f a s t e r  t h a n
52

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

t o  buy  i n  b u l k  fr o m  m a n u f a c t u r e r s  a t  l o w e r  p r i c e s .  A l t h o u g h  

t h e s e  l o w  p r i c e s  a r e  u s u a l l y  p a s s e d  on t o  t h e  c o n s u m e r ,
53

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

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

c a r p e t  p r i c e  c h a n g e s .  T h i s  may e x p l a i n  t h e  l o w e r  c o e f ­

f i c i e n t  f o r  t h e  r e l a t i v e  w h o l e s a l e  p r i c e  f o r  c a r p e t i n g .
••Ji

T e s t i n g  t h e  V a l i d i t y  o f  t h e  Model  

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

m o d e l  e s t a b l i s h e d  i n  t h e  r e s i d e n t i a l  r e t a i l  e q u a t i o n  w i l l  

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

c a r p e t  m o d e l .

G o o d n es s  o f  F i t  M easure
 O

I n  t h i s  m o d e l  t h e  R4” » t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n
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i s  . 9 7 .  I n  o t h e r  w o r d s ,  97 p e r c e n t  o f  t h e  movement i n  

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

v a r i a b l e s .

S t a t i s t i c a l  S i g n i f i c a n c e  o f  t h e  R e g r e s s i o n  C o e f f i c i e n t s  

Each v a r i a b l e  i n  t h e  model  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  a s  m e a s u re d  by  t h e  t - s t a t i s t i c  a t  t h e  5 p e r c e n t  

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

t h e  ex og en ou s  v a r i a b l e s  a r e  s i g n i f i c a n t  a n d  do n o t  o c c u r  

by c h a n c e .

Co m p a r i s o n  o f  A c t u a l  v s .  F i t t e d  V a l u e s

C h a r t  IV e x h i b i t s  t h e  a c t u a l  a n d  f i t t e d  v a l u e s  o f  

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

c l o s e  t o  t h e  a c t u a l  v a l u e s ,  e s p e c i a l l y  b e tw e e n  197*1 a n d  

1 977 .  The model i s  n e a r l y  p e r f e c t  i n  a n t i c i p a t i n g  t h e  

1974 d o w n tu rn .  A l th o u g h  t h e  model  s i g n i f i c a n t l y  m i s s e s  a  

few q u a r t e r l y  m ovem ents ,  t h e  model  i s  g e n e r a l l y  a c c u r a t e  

i n  i t s  e s t i m a t i o n  o f  q u a r t e r  t o  q u a r t e r  movements .
55

T e s t  f o r  A u t o c o r r e l a t i o n

The D u rb in - 'V a tso n  s t a t i s t i c  f o r  t h e  w h o l e s a l e  

c a r p e t  e q u a t i o n  i s  1 .75*  With f o u r  p a r a m e t e r s  a n d  36 

o b s e r v a t i o n s  t h e  u p p e r  a n d  l o w e r  c r i t i c a l  bounds  a r e  1.2*1 

a n d  1 .7 3  r e s p e c t i v e l y .  The e s t i m a t e d  D u r b in - v /a t s o n  

s t a t i s t i c  i s  w i t h i n  t h e  u p p e r  b o u n d ,  a n d  we r e j e c t  t h e  

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

i s  c o n f i r m e d  by o b s e r v i n g  t h e  r e s i d u a l s  ( C h a r t  I V ) .  No 

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



CHART IV

WHOLESAL CARPET EQUATION 
A c t u a l  v s .  F i t t e d  V a l u e s

IifiTE ♦ MARK'S ACTUAL VALUES

1969 1
1969 c
1969 o
1969 4
197 0 i
1 9 7 0 £
1 97  0
1970 4
1971 1
1971 cl
1971 1

1971 V ' *+
1979 1
1972 c.
1-972 .“i
1972 4
1-973 1
1 9 7 3 c
1973 •“*
1 9 7 3 4
1974 1
1974
1974 O
1 9 7 4 4
1975 1
1975 CL
1975 o
1975 4
1976 1
1 9 7 6 c'.
1 9 7 6
1976 4
'1977 1
1977 cl
1 9 7 7 o
1977 4

8 7

iw
pl

f-
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56
t h e  Spearm an r a n k  c o r r e l a t i o n  c o e f f i c i e n t  i s  low ( . 0 5 7 )  

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

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

a p p a r e n t  i n  t h e  w h o l e s a l e  c a r p e t  e q u a t i o n .
57

S t a b i l i t y  o f  t h e  R e g r e s s i o n  G o e f f i c i e n t s - C h o w  T e s t

The Chow t e s t  on t h e  w h o l e s a l e  c a r p e t  e q u a t i o n  i s  

p e r f o r m e d  on t h e  same two t im e  i n t e r v a l s  a s  i n  t h e  r e s i ­

d e n t i a l  r e t a i l  a n d  c o n t r a c t  c a r p e t  e q u a t i o n s .  The c a l c u l a t e s  

F v a l u e  f o r  t h e  f i r s t  Chow t e s t  (1 9 6 9 * 1 ~ 1 9 7 3 , 2 a n d  1 9 7 3 *3~ 

1977*^)  a nd t h e  s e c o n d  Chow t e s t  ( 1 9 0 9 * 1 -1 9 7 ^ A  a nd  1 9 7 5 * 1 -

1977 «^) e q u a l  1 . 8 3 6  a n d  A ^ 5  r e s p e c t i v e l y . The c a l c u l a t e d
53

F v a l u e s  f a l l s  w i t h i n  t h e  c r i t i c a l  b o u n d s .  7/e a c c e p t  

t h e  n u l l  h y p o t h e s i s  a nd  c o n c l u d e  t h a t  a  95 p e r c e n t  l e v e l  

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

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

b a c k c a s t i n g

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

m ode l ,  r e g r e s s e d  f rom  19^9 t o  1976 i s  a s  f o l l o w s :

L og ( Q3QYD)= 2 . 9 + 1 .1 L o g ( Yd72) + .21  L o g ( IC 7 2 )
( 9 . 1 )  ( 2 . 1 )

+ . 66Log(SHIPS)
( 5 . 9 )

t - s t a t i s t i e s  a r e  i n  p a r e n t h e s i s

F 2- . 9 ?
D u r b i n - ’ '/a t  s o n- 1 . 5^
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n s 02-3 

T a b le  PA com pares  t h e  a c t u a l  a n d  f i t t e d  v a l u e s  o f  

t h e  t r u n c a t e d  model f o r  1977- The m o d e l ' s  f o r e c a s t i n g  

a c c u r a c y  on a  q u a r t e r  t o  q u a r t e r  b a s i s  i s  g o o d . The model
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o v e r e s t i m a t e s  t h e  f i r s t  a n d  t h i r d  q u a r t e r s  a n d  u n d e r ­

e s t i m a t e s  t h e  s e c o n d  a n d  f o u r t h  q u a r t e r s .  The m o d e l ’ s 

l a r g e s t  m is s  i s  t h e  f o u r t h  q u a r t e r .  F o r  t h e  f i r s t ,  s e c o n d  

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

2 . 3  p e r c e n t  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n .  The t h i r d  

q u a r t e r ' s  p e r c e n t  e r r o r ,  h o w e v e r ,  i s  s l i g h t l y  g r e a t e r  

(3*3 p e r c e n t )  t h a n  t h e  e q u a t i o n ' s  s t a n d a r d  e r r o r .  On 

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

e x c e l l e n t .  The model  f o r e c a s t s  a n  a n n u a l  i n c r e a s e  o f

1 0 . 0  p e r c e n t  f o r  1977-  A c t u a l  w h o l e s a l e  c a r p e t  s a l e s  

i n c r e a s e d  9 . 2  p e r c e n t .  The a n n u a l  p e r c e n t  e r r o r  i s  .8  

p e r c e n t ,  s i g n i f i c a n t l y  l e s s  t h a n  t h e  2 . 8  p e r c e n t  s t a n d a r d  

e r r o r  o f  t h e  r e g r e s s i o n .



TABLE 2k

WHOLESALE CARPET SHIl-AELTS 
P i l l i o n ?  o f  S q u a re  Yards  

T r u n c a t e d  I-'odel 
A c t u a l  v s .  F i t t e d

A c t u a l

F i t t e d

P e r c e n t
E r r o r *

122211. 
2k ? . 2 

2 5 k . 5

2 . 2

1 9 7 7 i 2 

2 k 9 .9  

2,k6.9

1 . 2

i m p ..

2 5 2 .9

2 6 2 . 6

3 . 3

■“•P ercen t  Error= A c t u a l - F i t t e d
A c t u a l

1 2 2 2 *1

2 7 5 .9

2 6 9 . 7

2 . 2

T o t a l  197^

1 0 2 5 .9

1 0 3 3 .7

. 8

90;



NOTES

1
S i n c e  w h o l e s a l e  h a r d  f l o o r  c o v e r i n g  s a l e s  does  

n o t  e x c e e d  13 p e r c e n t  o f  t o t a l  f l o o r  c o v e r i n g  s a l e s  t h i s  
d a t a  i s  a n  e x c e l l e n t  p r o x y  f o r  r e t a i l  c a r p e t  s a l e s .

w

The C o n f e r e n c e  B o a rd ,  D i s c r e t i o n a r y  S p e n d i n g , 1 9 6 6 ,  
T e c h n i c a l  P a p e r  Number 1 7 .

3
The e q u a t i o n s  u s e d  i n  c a l c u l a t i n g  t h e  c a p i t a l  

s t o c k  o f  h o u s i n g  a r e i
( a )  KQHUSTSlt“ ( l “ *°0567)  ‘ -JxKQHUST3t _i  

+(.96xHUST3t - 1 ) £
(b )  KQHUSTS2&+=(1 - . 0 0 8 1 9 ) * 2^xXQHUSTS&t _1 

+ (.95xHUSTS2«SNt _1 ) 4
( c ) KQHUSTSt ==KQHUSTSl t +KQHUSTS2&t 

KQHUSTSl=Capital  s t o c k  o f  s i n g l e  f a m i l y  h o u s i n g .  
KQHUSTS2&=Capital s t o c k  o f  m u l t i - f a m i l y  h o u s i n g .
HUSTSl=Single f a m i l y  h o u s i n g  s t a r t s .
HUSTS2&=i. 'u l t i- iamily  h o u s i n g  s t a r t s .  
t - T im e  p e r i o d .

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

5
Only a n n u a l  f u r n i t u r e  s h i p m e n t s  a r e  p u b l i s h e d  i n  

t h e  "Annual  S u rv e y  o f  m a n u f a c t u r e r s " .

6
The c o n s t a n t  d o l l a r  v a l u e  f o r  r e t a i l  f l o o r  

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

7
U .S .  D e p a r tm e n t  o f  Commerce, Bureau  o f  t h e  C e n s u s ,  

The X-l 1 V a r l a n t  o f  t h e  Census  iV.et h o d  I I  S e a s o n a l  A d j u s t m e n t  
P rog ram ,  19 o 7.  T e c h n i c a l  T ap e r  Number 15*
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8
M u l t i p l i c a t i v e  S e a s o n a l  A d j u s t m e n t  S t a b l e  

S e a s o n a l i t y  T es t*
Sum o f  D e g re e s  o f  Mean
S q u a r e s  Freedom S q u a r e  F

Betv/een Q u a r t e r s  8 5 2 .9 1 4  3 2 8 4 .3 0 5  2 4 .4 4 8
R e s i d u a l  4 7 6 . ?82 41 1 1 .6 2 9
T o t a l  1 3 2 9 .6 9 6  44
S t a b l e  s e a s o n a l i t y  p r e s e n t  a t  t h e  1 p e r c e n t  l e v e l .

9
The e l a s t i c i t y  c o e f f i c i e n t  f o r  r e l a t i v e  p r i c e  

m ig h t  be b i a s e d  dovmward b e c a u s e  n e g a t i v e  e r r o r s  o f  
m easu rem en t  i n  t h e  a b s o l u t e  p r i c e  o f  c a r p e t i n g  w i l l  o v e r ­
e s t i m a t e  r e a l  r e t a i l  f l o o r  c o v e r i n g  s a l e s  a t  t h e  same 
t im e  u n d e r e s t i m a t e  t h e  r e l a t i v e  p r i c e  o f  f l o o r  c o v e r i n g s .  
S i n c e  r e a l  d i s c r e t i o n a r y  income i s  p o s i t i v e l y  c o x ' r e l a t e d  
t o  t h e  r e l a t i v e  p r i c e  o f  f l o o r  c o v e r ' i n g ,  t h e  e l a s t i c i t y  
c o e f f i c i e n t  f o r  r e a l  d i s c r e t i o n a r y  income w i l l  a l s o  be 
b i a s e d  downward.

10
I b i d .

11
The e l a s t i c i t y  c o e f f i c i e n t  f o r  income i n  Reynold* 

s t u d y  (page  17) i s  much h i g h e r .  However, he e s t i m a t e s  t h e  
w h o l e s a l e  m a r k e t  f o r  c a r p e t i n g  a n d  u s e s  r e a l  p e r s o n a l  
d i s p o s a b l e  income a s  h i s  e x o g en o u s  v a r i a b l e .

12
Betv/een 1 969 and  197?  r e a l  d i s c r e t i o n a r y  income 

r o s e  22 p e r c e n t ,  a n  a n n u a l  compound g ro w th  r a t e  o f  2 . 5  
p e r c e n t .  Between i 960 a n d  1968  r e a l  d i s c r e t i o n a r y  income 
r o s e  31 p e r c e n t ,  w i t h  a n  a v e r a g e  a n n u a l  compound g r o w th  
r a t e  o f  3*^ p e r c e n t .

13
A r e c e n t  u n p u b l i s h e d  s t u d y  by th e  S p e r r y  an d  

H u t c h in s o n  Company c o n c l u d e d  n e a r l y  3^ p e r c e n t  c o m p l im e n te d  
B ige low  c a r p e t  p u r c h a s e s  w i t h  h o u s e h o l d  f u r n i t u r e  p u r c h a s e s

14
The minimum v a l u e  o f  t h e  t - d i s t r i b u t i o n  a t  t h e  5 

p e r c e n t  l e v e l  w i t h  33 d e g r e e s  o f  f r e e d o m  i s  a p p r o x i m a t e l y  
1 . 6 9 7 .

15
When t h e  D urb in -V /a tson  s t a t i s t i c  i s  be lo w  t h e  

l o w e r  c r i t i c a l  bounds  s i g n i f i c a n t  p o s i t i v e  a u t o c o r r e l a t i o n  
e x i s t s ,  V/hen t h e  D a rh in -V /a t so n  s t a t i s t i c  i s  a b o ve  t h e  
u p p e r  bounds s i g n i f i c a n t  n e g a t i v e  a u t o c o r r e l a t i o n  e x i s t s .
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1 6
The Spearman ra n k  c o r r e l a t i o n  i s  d e f i n e d  a s i

6 £ d ?
r s = l -  n ( n ^ ~ ^ )
d = D i f f e r e n c e  b e tw e e n  t h e  r a n k s  o f  t h e  e r r o r  
t e r m  a n d  t h e  t im e  t r e n d .  
n-Mumber o f  o b s e r v a t i o n s .

The n u l l  an d  a l t e r n a t i v e  h y p o t h e s i s  a r e »
H0= E r r o r s  a r e  i n d e p e n d e n t  a n d  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f rom  z e r o .
Hi=E r r o r s  a r e  n o t  i n d e p e n d e n t  and  a r e  
s i g n i f i c a n t l y  d i f f e r e n t  f rom  z e r o .

Wien n>20 t h e  s a m p l i n g  d i s t r i b u t i o n  a p p r o x i m a t e s  n o r m a l i t y .  
T h e r e f o r e ,  t h e  n o rm a l  a r e a  t a b l e  c a n  be u s e d  t o  f i n d  
p r o b a b i l i t i e s .  The r e s u l t s  a r e  a s  f o l l o w s «

Va r ( r s ) = S r  ~ pprp- 
n=36
r s = .0 1 3  2

r  :

(S t

35 
2 1

5 . 9
T h e r e f o r e ,  Z=_^JsL.. = = ,0 7 7

1 I

r-.9
T h is  means r s i s  . 0 ? ?  s t a n d a r d  d e v i a t i o n s  away from z e r o
which  i s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom z e r o .  T h e r e f o r e ,  
we a c c e p t  t h e  n u l l  h y p o t h e s i s  t h a t  t h e  e r r o r s  a r e  i n d e p e n d e n t  
o v e r  t i m e .

17
These  two i n t e r v a l s  w e re  c h o s e n  i n  o r d e r  t o  t e s t  

t h e  m ode ls  s t a b i l i t y  b e f o r e  a n d  a f t e r  t h e  197^  r e c e s s i o n .

13
The c r i t i c a l  bound a t  t h e  5 p e r c e n t  l e v e l  o f  

s i g n i f i c a n c e  f o r  F ( 5 . 2 6 )  i s  2 . 5 9 .

19
I n  o t h e r  w o r d s ,  t h e s e  two t e s t s  c o n c l u d e  t h a t  a  

95 p e r c e n t  c o n f i d e n c e  l e v e l  e x i s t s  on t h e  e s t i m a t e d  m o d e l ’ s 
s t a b i l i t y  t h r o u g h o u t  t h e  r e g r e s s i o n  t im e  i n t e r v a l .

20
The e m p h a s i s  o f  t h e  a n a l y s i s  i s  on c o r p o r a t e ’ s 

d e c i s i o n  t o  p u r c h a s e  c o n t r a c t  c a r p e t i n g .  C o n t r a c t  c a r p e t  
s a l e s  f o r  B i g e l o w - S a n f o r d  i s  p r e d o m i n a n t l y  s a l e s  t o  c o m m e r c i a l  
e s t a b l i s h m e n t s .  R e s i d e n t i a l  c o n t r a c t ,  c a r p e t i n g  w i l l  be 
p r i m a r i l y  a n a l y z e d  t h r o u g h  t h e  d e r i v e d  demand v a r i a b l e  
. ( c o n s t r u c t i o n  v a r i a b l e ) .
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21
By g e n e r a l  c o n s e n s u s  o f  c a r p e t  m a n u f a c t u r e r s ,  I  

am u s i n g  a s  my b a s e  1968=30 p e r c e n t  a s  t h e  p e r c e n t a g e  s h a r e  
o f  c o n t r a c t  c a r p e t  s a l e s  o f  t o t a l  c a r p e t  s a l e s .  A l s o ,  I  
a n  a s s u m in g  t h e  movement o f  B ig e o w - S a n fo r d * s  c o n t r a c t  c a r p e t  
s a l e s  r e f l e c t s  t h e  movement o f  t o t a l  i n d u s t r y ' s  c o n t r a c t  
c a r p e t  s a l e s .

22
The b e s t  m e a su re  f o r  c o r p o r a t e  p r o f i t s  would  be 

one which  s e p a r a t e s  o u t  o p e r a t i n g  p r o f i t  f rom t o t a l  c o r p o r a t e  
p r o f i t s .  However, due t o  d a t a  l i m i t a t i o n s  o p e r a t i n g  p r o f i t s  
c o u l d  n o t  be c a l c u l a t e d .

23
R e c e n t l y ,  a s  p a r t  o f  t h e  t o t a l  c o n s t r u c t i o n  

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

2k
F o r  a  more d e t a i l e d  e x p l a n a t i o n  o f  t h e  consum er  

p r i c e  i n d e x ,  i t s  s o u r c e  a n d  a v a i l a b i l i t y ,  s e e  p a g e  4-0.

25
I n d u s t r y  Comment, C a r n e t  I n d u s t r y ,  A r t h u r  D.

L i t t l e ,  1971 .

26
R e l a t i v e  t o  o t h e r  d u r a b l e  a n d  n o n - d u r a b l e  g o o d s .

27
U.S.  D e p a r tm e n t  o f  Commerce, B ureau  o f  t h e  C e n su s ,  

The X - l l  V a r i a n t  o f  t h e  Census  m ethod  I I ,  S e a s o n a l  A d j u s t m e n t  
P ro g ra m ,  1967  ̂ T e c h n i c a l  r a p e r  TTumber i 5•

28
M u l t i p l i c a t i v e  S e a s o n a l  A d j u s t m e n t  S t a b l e  

S e a s o n a l i t y  T e s t :

Sum. o f  D e g re e s  o f  Mean
Squa r e s  Freedom S q u a r e  F

Between Q u a r t e r s  2727*1-8  ̂ 3 9 0 .8 2 3  1 7 .0 9 2
R e s i d u a l s  1 9 1 .3 1 2  36 5 . 3 1 2*
T o t a l  ^ 6 3 . 7 9 6  39

S t a b l e  s e a s o n a l i t y  p r e s e n t  a t  t h e  1 p e r c e n t  l e v e l .
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29
Between  19^3 a n d  1977 s o f t  f l o o r  c o v e r i n g  p r i c e s  

i n c r e a s e d  by 19 p e r c e n t  w h i l e  h a r d  f l o o r  c o v e r i n g  p r i c e s  
i n c r e a s e d  30 p e r c e n t  f o r  v i n y l  a n d  4-7 p e r c e n t  f o r  t i l e .
F l o o r  C o v e r i n g s ,  T 5 1 , P r e d i c a s t s ,  I n c . ,  1 9 7 8 ,  p p .  1 2 ,  2 ? .  
A l th o u g h  d a t a  on c o m m e rc ia l  s o f t  f l o o r  c o v e r i n g s  a n d  h a r d  
f l o o r  c o v e r i n g s  do n o t  e x i s t ,  a  c o n s e n s u s  among c a r p e t  
m a n u f a c t u r e r s  a g r e e  t h a t  s o f t  f l o o r  c o v e r i n g  h a s  i n c r e a s e d  
i t s  p e n e t r a t i o n  o f  t h e  c o m m e rc ia l  m a r k e t ,

30
The a b s o l u t e  v a l u e  o f  t h e  r e l a t i v e  p r i c e  o f

c a r p e t i n g  a n d  r e a l  c o r p o r a t e  p r o f i t s  a r e  p o s i t i v e l y  c o r r e l a
I f  t h e  c o e f f i c i e n t  f o r  p>rice i s  u n d e r e s t i m a t e d  due t o  e r r o r  
o f  m e a su re m e n t ,  t h e  c o e f f i c i e n t  f o r  a r e a l  c o r p o r a t e  p r o f i t s  
i s  a l s o  u n d e r e s t i m a t e d .

31
Between  1958 a n d  1967 c o r p o r a t e  p r o f i t s  grow a t  

a t  ^ . 6  p e r c e n t  compound a n n u a l  g r o w t h  r a t e .  Between 1968  an:. 
1977  c o r p o r a t e  p r o f i t s  g rew  a t  a  1 . 3  p e r c e n t  compound a n n u a l  
g ro w th  r a t e .

32
A l t h o u g h  more d u r a b l e  a n d  e a s i l y  c l e a n e d  c a r p e t i n :

has made s o f t  f l o o r  c o v e r i n g s  more c o m p e t i t i v e  w i t h  h a r d
f l o o r  c o v e r i n g s  ( s e e  p .  6 7 ) .

33
Due t o  t h e  h i g h  c o r r e l a t i o n  ( , 9 8 ) b e tw e e n  

r e s i d e n t i a l  a n d  n o n r e s i d e n t i a l  i n v e s t m e n t  b o th  v a r i a b l e s  
c o u l d  n o t  be e n t e r e d  i n  t h e  same e q u a t i o n .  '/then e i t h e r  
r e s i d e n t i a l  o r  n o n r e s i d e n t i a l  i n v e s t m e n t  i s  e n t e r e d  
i n d i v i d u a l l y  no s i g n i f i c a n t  c h a n g e s  o c c u r  i n  t h e  o t h e r  
c o e f f i c i e n t s .  The e l a s t i c i t y  c o e f f i c i e n t s  f o r  r e s i d e n t i a l  
i n v e s t m e n t  a n d  n o n r e s i d e n t i a l  i n v e s t m e n t s  i s  . 30  and  . 7 7 .
T a b le  19 l i s t s  t h e  v a l u e s  o f  t h e s e  two v a r i a b l e s ,  A p p e nd ix  11 
l i s t s  t h e  r e s u l t s  o f  t h e s e  a l t e r n a t i v e  e q u a t i o n s .

3^
T w e n t y - f i v e  p e r c e n t  o f  new f l o o r  s p a c e  i n  t r a c t  

homes i n  1967  were  c o v e r e d  v / i th  c o n t r a c t  c a r p e t i n g .  ( R o b e r t  
K i r k , The C a r p e t i n g  I n d u s t r y ,  P r e s e n t  S t a t u s  a n d  F u t u r e  
P r o s o e c t s , p .  73)*

35
The minimum v a l u e  o f  t h e  t - d i s t r i b u t i c n  a t  t h e  

f i v e  p e r c e n t  l e v e l  w i t h  33 d e g r e e s  o f  f r ee d o m  i s  a p p r o x i m a t e ! .
« £r\r^X • O y *

-P 
IQ
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36
F o r  a  more d e t a i l e d  e x p l a n a t i o n  o f  t h e  Spearman 

r a n k  t e s t  s e e  page  5 0 .

3 7
r s=.020 Var(rs ) = 6^r2=-1~ S  —- i —

3 5  5 . 9
T h e r e f o r e ,  z= r s =—i P.?.Q—  = .1 1 8

f  5 7 ?
T h is  means r s i s  .118  s t a n d a r d  d e v i a t i o n s  away from z e r o  
which  i s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f ro m  z e r o .  T h e r e f o r e ,  
we a c c e p t  t h e  n u l l  h y p o t h e s i s  t h a t  t h e  e r r o r s  a r e  i n d e p e n d e n t  
o v e r  t i m e .

38
F o r  a  more d e t a i l e d  e x p l a n a t i o n  o f  t h e  Chow t e s t  

s e e  p a g e s  5 0 »51 •

39
These  two i n t e r v a l s  were  c h o s e n  i n  o r d e r  t o  t e s t  

t h e  e s t i m a t e d  m o d e l ' s  s t a b i l i t y  b e f o r e  a n d  a f t e r  t h e  1974 
r e c e s s i o n .

40
The c r i t i c a l  bounds  a t  t h e  f i v e  p e r c e n t  l e v e l  o f  

s i g n i f i c a n c e  f o r  f ( 4 . 2 8 )  i s  a p p r o x i m a t e l y  2 . 7 1 .

41
I n  o t h e r  w o r d s ,  t h e s e . t w o  t e s t s  c o n c l u d e  t h a t  a 

95 p e r c e n t  l e v e l  o f  c o n f i d e n c e  e x i s t s  on t h e  m o d e l ' s  
s t a b i l i t y  t h r o u g h o u t  t h e  r e g r e s s i o n  t im e  i n t e r v a l . ,

42
1 9 7 7 ’ s s e v e r e  w e a t h e r . a  s i g n i f i c a n t  f a c t o r  i n .  

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

43
Two d i f f e r e n t  e q u a t i o n s  a r e  p r e s e n t e d  whose 

s t a t i s t i c a l  r e s u l t s  a r e  n e a r l y  i d e n t i c a l .

44
An a l t e r n a t i v e  b e s t  e q u a t i o n  i s  p r e s e n t e d  on

page 8 5 .

45
U.S .  D e p a r tm e n t  o f  Commerce, Bureau o f  t h e  C e n su s ,  

The X - l l  V a r i a n t  o f  t h e  Census I ' e th o d  I I  S e a s o n a l  A d . ju s t -  
ment I-roerarr. , 1 9 6 ? , T e c h n i c a l  t a p e r ,  Ko. 15*
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46
S t a b l e  S e a s o n a l i t y  A d j u s t m e n t  S t a b l e  S e a s o n a l i t y

T e s t :
Sum o f  D e g ree s  o f  Kean
S q u a r e s  Freedom S q u a r e  F

Between Q u a r t e r s  2 6 8 .9 4 4  3 8 9 .6 4 8  22 .1 4 1
R e s i d u a l  1 2 9 .5 6 3  32 4 .0 4 9
T o t a l  3 9 3 .5 1 3  35

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

47
The s t a t i s t i c a l  r e s u l t s  f o r  t h e  r e a l  n a t i o n a l  

income v a r i a b l e  i s  p r e s e n t e d  i n  A p p e n d ix  I I .

48
The c o e f f i c i e n t  f o r  r e a l  p e r s o n a l  d i s p o s a b l e  

income i s  h i g h e r  t h a n  t h e  c o e f f i c i e n t s  f o r  d i s c r e t i o n a r y  
income a n d  c o r p o r a t e  p r o f i t s  by t h e  r e s i d e n t i a l  r e t a i l  a n d  
c o n t r a c t  c a r p e t  e q u a t i o n s  r e s p e c t i v e l y  b e c a u s e :  ( a )  p e r s o n a l  
d i s p o s a b l e  income do es  n o t  a c c o u n t  f o r  t h e  c o n t r a c t  c o m m e rc ia l  
m a rk e t  a n d  (b)  t h e  r e l a t i v e  p r i c e  o f  w h o l e s a l e  c a r p e t i n g  i s  
n o t  p r e s e n t e d  i n  t h i s  e q u a t i o n .

49
Between i 960  a n d  1968 r e a l  d i s p o s a b l e  p e r s o n a l  

income i n c r e a s e d  by a n  a v e r a g e  o f  1 . 4  p e r c e n t .  Between 
1969 a nd  1977  i t  i n c r e a s e d  by a n  a v e r a g e  o f  1 . 3  p e r c e n t .

50
For  my model  t h e y  do n o t  a d d  up s i n c e  r e s i d e n t i a l  

r e t a i l  demand i s  p r o x i e d  by t o t a l  f l o o r  c o v e r i n g  s a l e s  an d  
c o n t r a c t  c a r p e t  s a l e s  i s  a n  e s t i m a t e .

51
The e l a s t i c i t y  c o e f f i c i e n t s  f o r  t h e  o t h e r  two 

e q u a t i o n s  a r e  a p p r o x i m a t e l y  - 1 . 5 .

52
Between 1969  a n d  1977 t h e  CPI f o r  c a r p e t i n g  r o s e  

6y 35 p e r c e n t ,  and  t h e  WPI r o s e  by 21 p e r c e n t .

53
Betv/een I 969  a n d  1977 c a rp ie t  r e t a i l e r  m arkups

r o s e  from 40 p e r c e n t  t o  46 p e r c e n t .♦
54

The t e s t s  f o r  t h e  b e s t  a l t e r n a t i v e  e q u a t i o n  w i l l  
be p r e s e n t e d  i n  A ppend ix  I I I .

55
F o r  a  more d e t a i l e d  e x p l a n a t i o n  o f  t h e  Spearman 

r a n k  t e s t  s e e  page  5 0 .
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56
r s = .0 5 7

1
v a r ( r s ) = f r 2= 35

_ 1___
^ r =  5 . 9

T h e r e f o r e ,  r  _
2;=  §. ~~ - A “  * J  J

e r  5 . 9
r s i s  o n l y  .33  s t a n d a r d  d e v i a t i o n s  a way f rom  z e r o  w h ic h  i s  
n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom z e r o .  T h e r e f o r e ,  we c a n  
a c c e p t  t h e  n u l l  h y p o t h e s i s  t h a t  t h e  e r r o r s  a r e  i n d e p e n d e n t l y  
d i s t r i b u t e d  o v e r  t i m e .

57
F o r  a  more d e t a i l e d  e x p l a n a t i o n  o f  t h e  Chow t e s t  

s e e  p a g e s  5 0 , 5 1 *

58
The c r i t i c a l  bounds  a t  t h e  5 p e r c e n t  l e v e l  o f  

s i g n i f i c a n c e  f o r  f ( ^ . 2 8 )  i s  2 . 7 1 .



CHAPTER I I I

F o r e c a s t i n g  C a r p e t  I n d u s t r y  S a l e s  
With T rend  A n a l y s i s

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

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

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

s a l e s .  T rend  e q u a t i o n s  e x p l a i n  a  s m a l l e r  p e r c e n t a g e  o f  

s a l e s  v a r i a t i o n ,  have h i g h e r  s t a n d a r d  e r r o r s  a n d  show 

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

u s i n g  economic  e xogenous  v a r i a b l e s .  F o r  a l l  t h r e e  m a r k e t s ,  

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

does  n o t  c a p t u r e  t h e  c y c l i c a l  v a r i a t i o n s  which  a r e  now 

common i n  t h i s  i n d u s t r y .  S im p le  t r e n d  a n a l y s i s  w i l l  f o r e ­

c a s t  w e l l  ( a s  i n  t h e  c o n t r a c t  model f o r  1 9 7 7 ) o n l y  when t h e  

i n d u s t r y  i s  g ro w in g  a t  o r  n e a r  i t s  t r e n d  r a t e .  Any c y c l i c a l  

movement i n  t h e  i n d u s t r y  r e s u l t s  i n  l a r g e  r e s i d u a l  e r r o r s  

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

model w i l l  u n d e r e s t i m a t e  t h e  a c t u a l  v a l u e s  a nd  d u r i n g  c y c l i c a l  

d ow ntu rns  t h e  model w i l l  o v e r e s t i m a t e  t h e  a c t u a l  v a l u e s .

When e ac h  t r e n d  model i s  a d j u s t e d  f o r  t h e  a p p a r e n t  d e c l i n i n g  

t r e n d  i n  i n d u s t r y  s a l e s  ( t h e  a d d i t i o n  o f  t i m e s  s q u a r e d  i n  

e ach  e q u a t i o n )  i t  o n l y  im p ro v e s  t h e  f o r e c a s t i n g  a c c u r a c y  o f  

t h e  r e s i d e n t i a l  r e t a i l  t r e n d  e q u a t i o n .  However, s u c h  m odels  

w i l l  n o t  be a b l e  t o  a c c u r a t e l y  f o r e c a s t  a ny  f u t u r e  c y c l i c a l  

u p t u r n s  b e c a u s e  o f  t h e  d e c l i n i n g  g ro w th  f a c t o r  i n  t h e  m o d e l .

R e s i d e n t i a l  R e t a i l  E q u a t i o n  

The s t a t i s t i c a l  r e s u l t s  o f  r e g r o s s i n g  t im e  on 

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

9 9



1 0 0

Log(FCRS72)=3•93376+.02285(TIKE) 
(12.3)

Time i n t e r v a l = l 969 t o  1977
r 2=.81
Dur b i  n -  Wa t  s o n = . 3^
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n = . l l 6

 2 .

I n  t h i s  model t h e  R i s  .81 o r  81 p e r c e n t  o f  t h e  

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

t r e n d .  T h is  e q u a t i o n  shows t h a t  be tv /een  1969  and  1977 

r e t a i l  f l o o r  c o v e r i n g  s a l e s  h a s  g rown a t  a  q u a r t e r l y  compounded 

g ro w th  r a t e  o f  2 . 3  p e r c e n t .  The D u r b i n - ’Yatson s t a t i s t i c  

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

r e g r e s s i o n .  F u r t h e r m o r e ,  upon  e x a m in i n g  t h e  a c t u a l  a n d  

f i t t e d  v a l u e s  ( C h a r t  V) i t  i s  o b v i o u s  t h e . r e s i d u a l s  a r e  

n o t  ran d o m ly  d i s t r i b u t e d .  The f i t t e d  v a l u e s  have  s i g n i f i c a n t l y  

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

w i l l  be u n a b le  t o  c a p t u r e  f u t u r e  c y c l i c a l  v a r i a t i o n s  from 

t r e n d .  However,  t h e  r e s i d u a l s  a r e  s u b s t a n t i a l l y  l e s s  i n  t h e  

l a s t  few q u a r t e r s  a s  r e s i d e n t i a l  r e t a i l  s a l e s  g ro w th  i s  

b e g i n n i n g  t o  r e a c h  i t s  t r e n d  g r o w th  r a t e .

In  o r d e r  t o  s e e  how w e l l  a  s i m p l e  t r e n d  e q u a t i o n  

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

s t a t i s t i c a l  r e s u l t : ;  o f  a  t r u n c a t e d  v e r s i o n  o f  t h e  model f rom  

1969 t o  19?6

( FCR372 ) =3 . 77+ • 02-J-5 (TIKE)
(1 0 . 7 2 )

—2
R = .7 9
Du r  b i  n -  '.'/a b s o n ~ . 3 5
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n s . 119



CHART V

RESIDENTIAL RETAIL EQUATION
Trend A n a l y s i s

A c t u a l  v s .  F i t t e d  V a lu e s

DATE ♦ MARKS ACTUAL VALUES

J.969 1
1 9 6 9 i Z

1 9 6 9 ■ J'

1.969 4
l9?U 1
49 FO i z .

197  0
197 0 4
1971 1
4971 cl
1.971 ‘Z*

1971 4
197 c! 1
197£ c .

197E 0

4972 4
l 9 7 3 1
4 9 7 3 c

1973 •Z»

1 9 7 3 4
1974 1
4974 iZ .

1974
1974 4
19 7 5 1
4 9 7 5 iZ .

4 9 7 5 • “ 1

4 9 7 5 4
19 7 6 1
1 9 7 6 £
4 9 7 6 z*
1 9 7 6 4
1 9 7 7 1
1 9 7 7 c.
1 9 7 7 z»
19 7 i 4

1 0 1



1 0 2

T a b le  25 com pares  t h e  p e r c e n t  e r r o r  b e tw ee n  a c t u a l  

and  f i t t e d  v a l u e s  f o r  1977 o f  t h e  q u a r t e r l y  t r e n d  m o d e l .  

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

v a l u e  i n  each  q u a r t e r .  Tnen t h e  r e s u l t s  o f  t h e  q u a r t e r l y  

model i s  a g g r e g a t e d  t o  p r o d u c e  a n  a n n u a l  e s t i m a t e  f o r  1 9 7 7 ,  

t h e  model a l s o  s u b s t a n t i a l l y  o v e r e s t i m a t e s  t h e  a c t u a l  v a l u e .  

The m o d e l ' s  f o r e c a s t  e r r o r s  a r e  e i t h e r  n e a r  c r  o v e r  t h e  

s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n .  T h is  m o d e l ' s  f o r e c a s t  

f o r  1977  i s  n o t  a s  a c c u r a t e  a s  t h e  b e s t  f i t t i n g  e q u a t i o n  

f o r  r e t a i l  f l o o r  c o v e r i n g  s a l e s  ( T a b le  15)  u s i n g  economic  

ex o genous  v a r i a b l e s .

I n  o r d e r  t o  d e t e r m i n e  i f  r e t a i l  f l o o r  c o v e r i n g  

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

s q u a r e d  i s  a d d e d  t o  t h e  abov e  e q u a t i o n .  The s t a t i s t i c a l  

r e s u l t s  a r e  a s  f o l l o w s *

Log ( FCRS72 ) =-1 . 02+. 116 ( T lh E ) - .  0C Oh (TIES) 2
( 2 . 9 3 )  ( - 2 . 3 7 )

R2= .35
D u r b i n - :7a tson=  .^ 3
S t a n d a r d  E r r o r  o f  trie  R e g r e s s i o n s .  106

V/hen t im e  s q u a r e d  i s  ad d ed  t o  t h e  t r e n d  e q u a t i o n  i t

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

f l o o r  c o v e r i n g  s a l e s .  The c o e f f i c i e n t  f o r  t im e  s q u a r e d

shows t h e  g ro w th  o f  f l o o r  c o v e r i n g  s a l e s  d e c l i n i n g  by a  . 0 ^  

p e r c e n t  compound q u a r t e r l y  r a t e .  The D u rb in - ' . / a t s o n  s t a t i s t i c  

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

F u r t h e r m o r e ,  upon e x a m in in g  t h e  a c t u a l  a n d  f i t t e d  v a l u e s  

( C h a r t  VI) i t  i s  o b v io u s  t h e  r e s i d u a l s  a r e  s t i l l  n o t  r a n d o m ly



TABLE 25

RESIDENTIAL RETAIL FLOOR COVERING SALES*
Trend A n a l y s i s

A c t u a l  v s .  F i t t e d  V a lu e s

A c t u a l

F i t t e d

P e r c e n t
E r r o r * *

1321*1
757 .1

3 4 0 .2

- 1 1 . 0

1321*2,

7 5 7 .8  

86 1 . 0

- 12 . 1

m i i i

7 8 5 .5

8 8 2 .4

- 1 2 . 4

1 9 7 7 14 

8 5 6 .9  

9 0 4 .3

- 5 . 5

* T r u n c a te d  Nodel
A c t u a l - F i t t e d  

* * P e r c e n t  E r r o r  = A c t u a l

T o t a l  1977 

3 1 5 7 .3  

3 4 3 7 .9

- 1 0 . 5

103



CHART VI

RESIDENTIAL RETAIL^EQUATION
Trend Analysis with Time Squared

Actual vs. Fitted Values

DATE * MARKS ACTUAL VALUE:!

19 69 1
1 9 6 9 c
1969 O
1.969 4 ,
1970 1
1970 c
1970 , i
1 9 7 0 4 J
1971 i ;S
4.971 £ ]
1.971
1971 4 !
4973 1 I
197£ c'
l 9 7 £
197£ 4
1973 1
1973 lL
1 9 7 3 o
1973 4
197 4 1
1974 c
1974 ■Z>

1974 4
1975 1
1975 c
1975 .j
A 97 5 4
1976 1
1976 c
1 9 7 6 ■z'

1 9 7 6 4
1977 1
1 9 7 7 c
1977 1
1977 4

1 0 4

Iv
flP



d i s t r i b u t e d .  The r e s i d u a l s  a r e  s t i l l  o v e r e s t i m a t i n g  o r  

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

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

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

c a p t u r i n g  r e s i d e n t i a l  r e t a i l  f l o o r  c o v e r i n g ' s  im proved  

g ro w th  f o r  1977*

I n  o r d e r  t o  s e e  how w e l l  t h e  abo v e  model  f o r e c a s t s  

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

r e s u l t s  o f  a  t r u n c a t e d  v e r s i o n  o f  t h i s  model  f rom  19&9 "k°

1976 a r e «

Log ( FCRS72 ) = -3  . 3^5+ .  162 ( Tli/IE) - .  0007 ( T H E ) 2
( 3 . 0 )  ( - 2 . 5 9 )

R2= .S 2
Durb i  n -  Wat s on = .44
S t a n d a r d  g r r o r  o f  t h e  R e g r e s s i o n = . 1 0 9

T a b le  2.6 com pares  t h e  p e r c e n t  e r r o r  b e tw ee n  a c t u a l  

and  f i t t e d  v a l u e s  f o r  1977 f o r  t h i s  m o de l .  Q u a r t e r l y ,  

t h e  model u n d e r e s t i m a t e s  t h e  a c t u a l  v a l u e s  i n  e a c h  q u a r t e r ,  

w i t h  t h e  e r r o r s  becom ing  p r o g r e s s i v e l y  l a r g e r .  When t h e  

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

a n n u a l  e s t i m a t e  f o r  1977» t h e  model a l s o  s u b s t a n t i a l l y  

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

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

h i g h  (11 p e r c e n t )  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n .  A l t h o u g h  

t h i s  m o d e l ' s  f o r e c a s t  f o r  1977 i s  good i t  i s  n o t  a s  a c c u r a t e  

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

c o v e r i n g  s a l e s  u s i n g  economic  e x o g en o u s  v a r i a b l e s  ( T a b le  1 5 ) .  

T h is  model w i l l  f o r e c a s t  w e l l  a s  l o n g  a s  r e t a i l  f l o o r  c o v e r i n



TABLE 26

RESIDENTIAL RETAIL FLOOR COVERING SALES* 
Trend  A n a l y s i s  w i t h  Time S q u a re d  

A c t u a l  v s .  F i t t e d  V a lu e s

1977 «1 1977 »2 1977»3 1977>4

A c t u a l  7 5 7 .1  7 5 7 .8  7 8 5 .5  8 5 6 .4

F i t t e d  7 43 .1  7 4 4 .8  7 4 5 . 4  7 4 5 .0

P e r c e n t
E r r o r -*4* 1 .8  6 . 0  5*0 13*1

^ T r u n c a t e d  I-'odel
A c t u a l - F i t t e d  

* * F e r c e n t  E r r o r =  A c t u a l

T o t a l  197?

3 1 3 7 .3

2 9 7 3 . 3

5 . 7

1 0 6



1 0 7

grow a t  a  d e c l i n i n g  t r e n d  r a t e .  However,  t h i s  model  w i l l  

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

w h ich  a r e  now r e a d i l y  a p p a r e n t  by r e t a i l  f l o o r  c o v e r i n g  s a l e s .

C o n t r a c t  C a r p e t  E q u a t i o n

The s t a t i s t i c a l  r e s u l t s  o f  r e g r e s s i n g  t im e  on 

c o n t r a c t  c a r p e t  s a l e s  a r e :

L o g ( CSQYDSA) = 2 . 7 2 + . 0 1 5 (TIME)
( 9 . 5 )

R2= .? 2
Durbin-V.ra t s o n = .  30
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n = .10

—2I n  t h i s  model t h e  R i s  .72  o r  ?2 p e r c e n t  o f  t h e  

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

T h i s  e q u a t i o n  shows t h a t  be tv /een  19o9 a n d  1977 c o n t r a c t  

c a r p e t  s a l e s  h a s  grown a t  a  q u a r t e r l y  compounded g r o w th  

r a t e  o f  1 . 5  p e r c e n t .  The D u rb in -W a tso n  s t a t i s t i c  s u g g e s t s  

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

F u r t h e r m o r e ,  upon  e x a m in in g  t h e  a c t u a l  a n d  f i t t e d  v a l u e s  

( C h a r t  7 1 1 ) . i t  i s  o b v i o u s  t h e  r e s i d u a l s  a r e  n o t  r andom ly ,  

d i s t r i b u t e d .  As i n  t h e  r e t a i l  t r e n d  e q u a t i o n ,  t h e  r e s i d u a l s  

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

o r  u n d e r e s t i m a t i n g  c y c l i c a l  f l u c t u a t i o n s .  F o r  1977 t h e  

g ro w th  i n  c o n t r a c t  c a r p e t  s a l e s  i s  b e g i n n i n g  t o  n e a r  i t s  

t r e n d  g ro w th  r a t e .  As a  r e s u l t ,  t h e  r e s i d u a l s  i n  t h e  f o u r  

q u a r t e r s  o f  1977 a r e  s u b s t a n t i a l l y  l e s s .

I n  o r d e r  t o  s e e  h o w  w e l l  a s i m p l e  t r e n d  e q u a t i o n  

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

o f  a t r u n c a t e d  v e r s i o n  o f  t h e  model  f rom  19^9 t o  19?6  a r e :



CHART V II

CONTRACT CARPET EQUATION
Trend A n a l y s i s

A c t u a l  v s .  F i t t e d  V a lu e s

DATE

1 4 4, '4 1
1969 c.
1969 •-*
.1969 4
J97 0 1
1970 U
1970
1970 4
1971 1
1971 ll
1971 •••
1971 4
1973 1
1 97c! CL

1 9 7 2 3
1 9 7 2 4
1973 1
1973 c.
1 3 .• o ■2*
1 9 7 3 4
1974 1
1974 CL

1974 .2*
1 9 7 4 4
1975 1
1 9 7 5 c!
1975 o
1 9 7 5 4
1976 1
1976 CL

1 9 7 6 z>
1976 4
19 7  7 1
1 9 7 7 c
1977 •2*
1977 4

♦ MARKS ACTUAL VALUE

A + + \
4-4-4- +

+  +
+ +

4-4-

I

H- +

i

1 0 8



1 0 9

Log ( CSQYDSA) =2 .  7+. 01 5 (TII.:E)
( 7 . 3 )

D u rb in - 'V a tso n = .2 3
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n = . 1 0  

T a b le  27 com pares  t h e  p e r c e n t  e r r o r  b e tw e e n  a c t u a l  

and  f i t t e d  v a l u e s  f o r  1977 o f  t h e  q u a r t e r l y  t r e n d  m o d e l .  

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

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

When t h e  r e s u l t s  o f  t h e  q u a r t e r l y  model a r e  a g g r e g a t e d  t o  

p ro d u c e  a n  a n n u a l  e s t i m a t e  f o r  1977» t h e  model o v e r e s t i m a t e s  

t h e  a c t u a l  v a l u e .  T h i s  m o d e l ' s  p e r c e n t  e r r o r  i s  w e l l  w i t h i n  

t h e  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n  (10 p e r c e n t ) .  A l t h o u g h  

t h i s  m o d e l ' s  f o r e c a s t  f o r  1977 i s  g o od ,  i t  i s  n o t  a s  a c c u r a t e  

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

u s i n g  economic  exogenous  v a r i a b l e s  (T a b le  2 1 ) .

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

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

i s  a dded t o  t h e  above  equa t i o n .  The s t a t i s t i o a l  r e s u l t s  

a r e  a s  f o l l o w s i

Log ( CSQYDSA) = - 1 .  ?+.  103 ( TI*:2) - .  000^  (T ir .E )2
(3-D (-2.7)

V r "  - -  n r y
n  • i •
u \ i r  oi  “ U: t  s oi . ' • j  ~i
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n s . Off

Vhen t im e  s q u a r e d  i s  a d ded  t o  t h e  t r e n d  e q u a t i o n  

f o r  c o n t r a c t ,  c a r p e t  s a l e s , i t  e x p l a i n s  o n l y  6 p e r c e n t  more 

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

•tor t ime  s q u a r e d  a l s o  shows t h e  g r o w th  o f  c o n t r a c t  c a r ;  e t  

s a l e s  d e c l i n i n g  by a . O k  ; e r c e n t  compound q u a r t e r l y  r a t e ,



CONTRACT CARPST SALES*
Trend A n a l y s i s

A c t u a l  v s .  F i t t e d  V a lu e s

1977*1  1977»2

A c t u a l  8 9 .3  9 1 .0

F i t t e d  9 0 .2  9 1 .6

P e r c e n t
E rror** - 1 . 0  - 0 . 6

liZIil 1 9 7 7 *b T o t a l  1977
3 9 . 3 96.6 366 .1

9 2 . 9 9^.3 369.0

-*Kl -2.3 —0 • 8

^ T r u n c a t e d  Iviodel
A c t u a l - F i t t e d  

* * F e rc e r i t  S r r o r =  A c t u a l



I l l

The Curb in- ' .7at  s o n  s t a t i s t i c  c o n t i n u e s  t o  c o n f i r m  s i g n i f i c a n t  

p o s i t i v e  a u t o c o r r e l a t i o n .  Upon e x a m in in g  t h e  a c t u a l  a n d  

f i t t e d  va . lues  ( C h a r t  V I I I )  i t  i s  o b v io u s  t h e  r e s i d u a l s  a r e  

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

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

u n d e r e s t i m a t e s  a l l  f o u r  q u a r t e r s  i n  1977 a s  t h e  d e c l i n i n g  

t r e n d  f a c t o r  i s  n o t  c a p t u r i n g  c o n t r a c t  c a r p e t  s a l e s  im p rov ed  

g ro w th  f o r  1977•

I n  o r d e r  t o  s e e  how w e l l  t h e  a b o v e  model f o r e c a s t s  

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

v e r s i o n  o f  t h i s  model f rom  19&9 t o  1976 a r e :

L og( CSQYDSA)=-5. 3 5 + . 1 7 ( TIKE)- . 0 0 0 7 (TILE)2
( 4 . 1 )  ( - 3 . 7 )

R2= . 75
D u rb in -V /a t so n = . ^3
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n s  036

T a b le  28 com pares  t h e  p e r c e n t  e r r o r  b e tw ee n  t h e

a c t u a l  and  f i t t e d  v a l u e s  f o r  1977 f o r  t h i s  m od e l .  Q u a r t e r l y ,  

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

e ach  q u a r t e r ,  w i t h  t h e  e r r o r  g ro w in g  p r o g r e s s i v e l y  l a r g e r .

V/hen t h e  r e s u l t s  o f  t h e  q u a r t e r l y  model i s  a g g r e g a t e d  t o  

p r o d u c e  a n  a n n u a l  e s t i m a t e  f o r  1977* t h e  model a l s o  

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

q u a r t e r  t h e  m o d e l ' s  p e r c e n t  e r r o r  i s  w e l l  ab o v e  t h e  s t a n d a r d  

e r r o r  o f  t h e  r e g r e s s i o n  ( 0 . 6  p e r c e n t ) .  T h i s  m o d e l ' s  f o r e ­

c a s t i n g  a c c u r a c y  i s  n o t  a s  a c c u r a t e  a s  t h e  b e s t  f i t t i n g  

e q u a t i o n  f o r  c o n t r a c t  c a r p e t  s a l e s  u s i n g  econom ic  e x o g en ou s  

v a r i a b l e s  (T a b le  2 1 ) .



CHART V III

CONTRACT CARPET EQUATION
Trend A n a l y s i s  w i t h  Time Squared

A c t u a l  v s .  F i t t e d  V a lu e s

♦ MARKS ACTUAL VALUEDATE

112



TABLE 28

CONTRACT CARPET SALES* 
T ren d  A n a l y s i s  w i t h  Time S q u a r e d

A c t u a l  v s .  ? i t t e d  V a lu e s

122.7. A . 1 9 7 7 :2 1 2 2 2 J 1 1 9 7 7 : 4 T o t a l  1977

A c t u a l 8 9 .3 9 1 . 0 3 9 . 3 9 6 .6 3 6 6 .1

F i t t e d •

00r- 7 7 . 7 7 6 .8 7 5 .7 3 0 8 . 7

P e r c e n t
E r r o r * * 1 2 .1 1 4 . 7 1 4 . 0 1 0 . 5 1 5 . 7

^ T r u n c a t e d  F o d e l

\

A c t u a l - F i t t e d  
* * P e r c e n t  E r r o r  = A c t u a l

1 1 3
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V,1h o l e s a l e  C a r p e t  E q u a t i o n

The s t a t i s t i c a l  r e s u l t s  o f  r e g r e s s i n g  t im e  on 

w h o l e s a l e  c a r p e t  s a l e s  a r e :

Log ( QSQYD) =4 .1 +. 012 (TIRE)
( 6 . 7 )

r 2= •55
Durb .in-Y/atson=. 23
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n - . 103

I n  t h i s  model t h e  i s  .5 5  o r  55 p e r c e n t  o f  t h e  

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

T h is  e q u a t i o n  shows t h a t  b e tw e e n  1969  a n d  1977 w h o l e s a l e  

c a r p e t  s a l e s  h as  grown a t  a  q u a r t e r l y  compounded g ro w th  

r a t e  o f  1 , 2  p e r c e n t .  The D u rb in -Y /a tson  s t a t i s t i c  s u g g e s t s  

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

F u r t h e r m o r e ,  upon e x a m in in g  t h e  a c t u a l  a n d  f i t t e d  v a l u e s  

(C h a r t  IX) i t  i s  o b v io u s  t h e  r e s i d u a l s  a r e  n o t  rand o m ly  

d i s t r i b u t e d .  The r e s i d u a l s  a l s o  show t h i s  model  i s  s i g ­

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

f l u c t u a t i o n s .  However, w h o l e s a l e  c a r p e t  s a l e s  i s  a l s o  

b e g i n n i n g  t o  n e a r  i t s  t r e n d  g ro w th  r a t e .  As a r e s u l t ,  

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

f o u r  q u a r t e r s  o f  1977 .

I n  o r d e r  t o  s e e  how w e l l  a  s i m p l e  t r e n d  e q u a t i o n  

e s t i m a t e s  w h o l e s a l e  c a r p e t  s a l e s . ,  t h e  s t a t i s t i c a l  r e s u l t s  

o f  a t r u n c a t e d  v e r s i o n  o f  t h e  model f rom  1969  t o  1.976 a r e s

Lorn ( QSQYD)=4,J+.012( TIRE)
( 5  • )

7
D u r b i n - '  Vs 13 o n ~ . 2 2
S t a n d a r d  E r r o r  o f  t h e  R or r e s u  io n - .1 1 5



CHART IX

WHOLESALE CARPET EQUATION
Trend A n a l y s i s

A c t u a l  v s .  F i t t e d  V a lu e s

. r DATE MARKS ACTUAL VALUES

l._

1 96  9 1
1 9 6 9 C.
J 9 6 9
2 9 6 9 4
2 9 7 0 1
2 9 7 0 ci
1970 3
3 9 7  0 4
1971 1
1971 c.
1971 ■ *.
1971 4
1 9 7 2 1
4 9 7 2 c.
1 9 7 2 O
1 9 7 2 4
1 9 7 3 1
1 9 7 3 c
1 9 7 3 ~ l

2 9 73 4
1 9 7 4 1
1 9 7 4 d
3 9 7 4 .* i

1 9 7 4 4
1 9 7 5 1A

1 9 7 5 C .

1 9 7 5
1 9 7 5 4
4 9 7 6 1
1 9 7 6 l L

1 9 7 6 O

•1976 4
1 9 7 7 i
1 9 7 7 c.
1 9  77 o'
4.977 4

7 -

1*1-5

I i
/d

?
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T a b le  29 com pares  t h e  p e r c e n t  e r r o r  b e tw ee n  a c t u a l

and  f i t t e d  v a l u e s  f o r  197?  o f  t h e  q u a r t e r l y  t r e n d  m ode l .  

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

t h r e e  q u a r t e r s  a n d  u n d e r e s t i m a t e s  t h e  l a s t  q u a r t e r .  When 

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

a n  a n n u a l  e s t i m a t e  f o r  1977» t h e  model o v e r e s t i m a t e s  t h e  

a c t u a l  \ ' a l u e .  T h is  m o d e l ' s  p e r c e n t  e r r o r  i s  w e l l  w i t h i n  

t h e  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n  ( 1 1 .5  p e r c e n t ) .

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

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

economic  exogenous  v a r i a b l e s  (T a b le  2 4 ) .  F u r t h e r m o r e ,  

t h e  r e s i d u a l s  become much l a r g e r  when w h o l e s a l e  c a r p e t  s a l e s  

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

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

a r e  e i t h e r  i n c r e a s i n g  o r  d e c r e a s i n g  o v e r  t i m e ,  t im e  s q u a r e d  

i s  a d d e d  t o  t h e  above  e q u a t i o n .  The s t a t i s t i c a l  r e s u l t s  

a r e  a s  f o l l o w s ?

f o r  w h o l e s a l e  c a r p e t  s a l e s ,  i t  e x p l a i n e s  n e a r l y  10 p e r c e n t  

more v a r i a n c e  i n  w h o l e s a l e  c a r p e t  s a l e s .  The c o e f f i c i e n t  f o r  

t im e  s q u a r e d  shows t h e  g r o w th  o f  q u a r t e r l y  w h o l e s a l e  c a r p e t  

s a l e s  d e c l i n i n g  by a . 05  p e r c e n t  compound q u a r t e r l y  r a t e .

Dur b i  n -  V/a. t  s o n =. 2 9
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n = .097

Vvhen t im e  s q u a r e d  i s  a d d e d  t o  t h e  t r e n d  e q u a t i o n



WHOLESALE CARPET SALES*
Trend A n a l y s i s

A c t u a l  v s .  F i t t e d  V a lu e s

1977*1 1977*2 1222*1 1977 *4- T o t a l  1977

A c t u a l 24-7.2 2^9*5 2 5 2 . 9 275*9 1 0 2 5 .9

F i t t e d 255*4- 258.4- 2 6 1 .5 264-. 6 104-0.0

P e r c e n t  
E r r o r ** -3*3 -3.4- -3.4- 3*7 -1 * 5

^Truncated Model
Actual-Fitted 

**Percent Error-- Actual
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p o s i t i v e  a u t o c o r r e l a t i o n .  Upon e x a m in in g  t h e  a c t u a l  a n d  

f i t t e d  v a l u e s  ( C h a r t  X) i t  i s  o b v io u s  t h e  r e s i d u a l s  a r e  

s t i l l  n o t  ran d o m ly  d i s t r i b u t e d .  The r e s i d u a l s  a r e  s t i l l  

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

w h o l e s a l e  c a r p e t  s a l e s .  F u r t h e r m o r e ,  t h i s  model s i g n i f i c a n t l ;  

u n d e r e s t i m a t e s  a l l  f o u r  q u a r t e r s  i n  1977 a s  t h e  d e c l i n i n g  

t r e n d  f a c t o r  i s  n o t  c a p t u r i n g  t h e  im prov ed  g r o w th  f o r  w h o l e ­

s a l e  c a r p e t  s a l e s  i n  1977•

I n  o r d e r  t o  s e e  how w e l l  t h e  abov e  model f o r e c a s t s

w h o l e s a l e  c a r p e t  s a l e s ,  t h e  s t a t i s t i c a l  r e s u l t s  o f  a t r u n c a t e - :  

v e r s i o n  o f  t h i s  model from 1969  t o  1976 a r e i

Lcg(QSQYD)=-5.7-i* .20(Tlr . :F)- .0009(ri ; . :F ) 2t 's. O  ! '< '
•  .0 ) \ v • J  i

~£- —
D u r b i n -  7 a t s o n = . 37
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n - . 091

Tab le  30 com pares  t h e  p e r c e n t  e r r o r  b e tw e e n  t h e

a c t u a l  and  f i t t e d  v a l u e s  f o r  1977 f o r  t h i s  m o de l .  Q u a r t e r l y ,  

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

each  q u a r t e r ,  w i t h  t h e  e r r o r s  g ro w in g  p r o g r e s s i v e l y  l a r g e r ,  

Vi'hen t h e  r e s u l t s  o f  t h e  q u a r t e r l y  model i s  a g g r e g a t e d  t o  

p r o d u c e  an  a n n u a l  e s t i m a t e  f o r  1977» t h e  model, a l s o  s u b ­

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

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

s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n  (9*1 p e r c e n t ) .  T h is  m o d e l ' s  

f o r e c a s t i n g  a c c u r a c y  i s  n o t  a s  a c c u r a t e  a s  t h e  b e s t  f i t t i n g  

e q u a t i o n  f o r  w h o l e s a l e  c a r p e t  s a l e s  u s i n g  econom ic  e x o g en o us  

v a r i a b l e s  (T a b le  2d) .



CHART X

WHOLESALE CARPET EQUATION
Trend A n a l y s i s  w ith  Tir.e Squared

A c t u a l  v s .  F i t t e d  V a lu e s

DR IE

1 9 6 9 *1
X

1 9 6 9 u
4 9 6 9
4 9 6 9 4
4 9 7 0 1
1 9 7 0 2
4 9 7 0
1 9 7  0 4
1971 1
4 971 c.
2971 Z ’

3 9 7 i 4
1 9 7 2 1
4 9 7 2 d
4 9 7 2 ■E*
3972 4
19 7 3 i
4 9 7 3 c.
1 9 7 3 *•
4 973 4
1 9 7  4 1
1 9 7 4 2
1 9 7 4
49 7 4 4
4 9 7 5 1
1 9 7 5
1 9 7 5
1 9 7 5 4
1 9 7 6 4i
4 9 7 6 d
1 9 7 6 3
4 9  76 4
1 9 1' 1
1 9 7 7 c
4 9 7 7 <2*

4.977 4

MARKS ACTUAL VALUES " 1

t
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TABLE 30

A c t u a l

F i t t e d

P e r c e n t
E r r o r * *

'.7K0LESALE CARPET SALES*
T ren d  A n a l y s i s  w i t h  Time S q u a r e d

A c t u a l  v s .  F i t t e d  V a lu e s

1977 :1 1 9 7 7 :2 1 9 7 7 :3 1977 T o t a l  1977

2 ^ 7 .2 2^9 • 9 2 5 2 .9 2 7 5 .9 1 0 2 5 . 9

2 1 5 .5 2 1 1 .5 207 .1 2 0 2 .5 8 3 6 .6

1 2 . 8 1 5 . ^ 1 8 .1 2 6 . 3 1 8 . A

^ T r u n c a t e d  Plodel
A c t u a l - F i t t e d  

* * P e r c e n t  E r r o r  = A c t u a l



CHAPTER IV  

Summary and Conclusions
Summary

As set forth in the introduction, this study attempts 
to improve the technology for forecasting carpet industry 
sales. Numerous equations were estimated in order to derive 
the best forecast estimates for the three main segments of 
the carpet industry: ■ retail, contract and wholesale. Each 
best equation underwent numerous statistical tests in order 
to verify each equation's stability and forecasting accuracy* 
Each segment of the carpet industry conforms to the traditional 
framework of demand analysis. The best equations revealed 
interesting if, at times, surprising revelations. In addition, 
trend analysis was applied to each market for comparison 
purposes. The forecast results of the best equations using 
economic exogenous variables are more accurate than the fore­
cast results using trend analysis.

The best equation for residential retail carpet 
sales shows strong correlation with its relative price, 
discretionary income and two derived demand variables, i.e., 
capital stock of housing and household furniture sales. The 
negative elastic coefficient for relative price reveals 
consumer sensitivity to relative price movements. The positive 
but inelastic coefficient for discretionary income is sur­
prising. However, the inelastic coefficient is directly 
related to the significantly slower grov/xh in discretionary 
income and the importance of self-finaneing due to imperfect 
capital markets. These factor’s demonstrate carpeting's
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position, especially the replacement market, as low priority 
purchases among durable goods. The two derived demand 
variables reveal a very strong desire to initially cover 
additional available floor space coupled with the desire to 
totally furnish ones household.

The best equation for contract carpet sales shows 
strong correlation with its relative price, corporate 
profits and a derived demand variable, i.e., total investment 
in structures. The conclusions associated with the negative 
elastic coefficient for its relative price and the positive 
inelastic coefficient for corporate profits are similar to 
the residential retail carpet sales equation. The negative 
elastic coefficient for relative price reveals commercial 
establishments' sensitivity to relative price movements.
The inelastic coefficient for corporate profits is also 
directly related to the slow growth in coigporate profits, 
imperfect capital markets in the corporate sector and 
carp>eting's low priority among commercial establishment 
expenditures. The derived demand variable also reveals a 
strong desire to c o v e r  new residential and nonresidential 
floor space with contract carpeting.

The best equation for wholesale carpiet sales shows 
strong correlation with disposable income, relative price and 
two derived demand variables, i.e., totaJ. investment in 
structures and household furniture shipments. The conclusions 
drawn from the wholesale demand equation are slightly 
different than the two previous equations. Imperfect capital
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markets is also an important factor for the wholesale 
market. The unitary elastic coefficient for personal dis­
posable income reveals wholesaler's relative indifference 
toward changes in personal disposable income. The unitary 
elastic coefficient is higher than the inelastic coef­
ficients for the residential retail and contract carpet sales 
equation due to the relatively constant growth in real 
personal disposable income. As the growth in income remains 
constant over time, carpet purchases over this same interval 
reflect carpet buyers' relative indifference toward income 
changes. Subsequently, it reflects carpet buyers' decision 
to place a low priority on wholesale carpet purchases.

The conclusions drawn from the low negative price 
elasticity differ than those in the previous equations. It 
reflects retailers and wholesale distributor’s inability to 
substitute out of carpeting other than inventory adjustments. 
Furthermore, it reflects lower wholesale price increases 
relative to consumer price increases for carpeting. Therefore, 
retailers and wholesale distributors are not as sensitive 
to wholesale carpet price changes.

The two derived demand variables confirm the desire 
to "totally" furnish ones household and a desire to cover 
new residential and nonresidential floor space with either 
residential or contract carpeting. These results are similar 
to the previous equations.
Contributions

Accurate forecasting of the carpet industry is a
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significant contribution to this industry. The carpet 
model enables us to understand the relationship between 
consumer demand for carpeting and external cyclical and 
trend factors. The income and price elasticities reflect 
both short (business cycle) and long run variations in 
income and price. The estimated forecast equations emphasize 
the low priority attached to carpeting as a durable good. 
Carpeting's low priority status is especially apparent 
during periods of slow income growth. This is more obvious 
when the focus is on the replacement market for carpeting.

For durable goods external cyclical and trend 
factors are important determinants of demand. An important 
cyclical variable in the carpet model is income. Real 
discretionary income, real corporate profits and real dis­
posable personal income are the income proxies for the 
retail, contract and wholesale markets respectively. Due to 
imperfect capital markets, self-financing plays an important 
role for carpet purchases in all three markets. However, 
it is the growth in income -which is significantly affected 
by external cyclical factors. Over the estimated time 
interval, the growth in real discretionary income and real 
corporate profits has slowed such that it has significantly 
slowed industry growth. Although the growth in real personal 
disposable income has been constant, its impact on wholesale 
carpet purchases lias remained relatively unchanged, Further­
more, even as the growth in income picks up, carpeting;'s 
low priority is a drag on carpet sales recovery. For example,
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by the middle of 1977 wholesale carpet sales finally reached
its pre-recession level (197^)•

This is especially relevant for the replacement
market. The carpet industry must venerate increased sales
in the replacement segment of the market in order to
experience sustained growth. However, this has not happened
as the growth in income has slacked. This is an important
factor in the slow growth of carpet sales in the last decade.

i
Consequently, carpet sales must understand the significant
correlation between healthy income growth and a sustained
growth for carpet sales in all markets.

Carpet sales are also affected by the cyclicality
of the housing market, few housing reflect the availability
of new floor space. Kev; housing is directly related to
credit availability, which, historically, is directly related
to the cyclicality of the economy. As short term rates on
Treasury bills increase, disintermediation occurs as funds
from savings and loan associations are transferred to higher

2
yielding Treasury bills. As a result, the market for 
initial carpeting is significantly affected by the cyclicality 
of the housing market. Furthermore, this study points out 
that only a percentage of new available floor space is 
initially covered by carpeting. Consequently, carpet 
dealers must understand the relevant relationship between 
the cyclicality of the housing market with its potential, 
and carpet sales.

The trond factor in carpet sales is apparent through
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its price, i.e., absolute and relative price level. The 
absolute price of carpeting has been steadily increasing 
mainly as a result of higher energy costs for its energy 
based synthetic fibers. This has had a negative impact on
the growth of carpet sales. However, due to the high degree

. . 3of competition among the major carpet producers, the price
of carp;eti.ng relative to other durables has actually been 
declining. This has had a significant positive affect on 
the growth of carpet sales. Unfortunately, for the carpet 
industry a lew relative price means low profitability. The 
contribution of accurate forecasting of the carpet industry 
and low profitability is discussed below.

Accurate forecasting of the carpet industry can im­
prove the industry's profitability at all levels. Carpet in­
dustry's low relative price is a significant cause for the 
industry's low profitability. This is a result of stiff com­
petition among the major carpet manufacturers. This trend 
variable is built into the various equations. However, it is 
the cyclical components affecting the demand for car-parting 
which C'i r bo "h nj.^ulated by the industry to increase its pro­
fitability. Ilo cyclical co:- gonents, i.e., income and the 
housing market Is built into the model. During cyclical down­
turns , i.e., v'hor. in core growth and new 'housing slackens, car­
pet dealers can lim.it their inventory levels and cut down on 
losses fro ■ ■ future demo rd duelinos. Furthermore, they can try 
to capture the largest possible share of the market by appeal­
ing to all segments of the consumer market through increased
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carpet offerings. This model has accounted for the cyclical 
factors. As a result, the industry can be forewarned of 
demand declines (or, for that matter, demand increases) 
and, in turn, adjust production and selling strategy in 
order to improve its profitability.
Future Research

The scope of this study is limited through necessity 
and desire. Because of data, limitations from both government 
and private trade association sources, various segments of 
the industry could not be throughly analysed. Future 
research requires more and better data accumulation from 
both sources. Furthermore, this study does not tackle 
other interesting topics relating to the carpet industry 
due to the large amount of research required. These areas 
include analysis of specific end markets, the supply side 
of fiber materials and an annual long run model of the 
industry. This study has established the foundation for 
analysis of these- areas of the carpet industry.

Beth government and private trade associations 
limit their collection of data on the carpet industry. Both 
sources find data collection in many areas of the industry 
to be both highly complex and extremely expensive. Data

c
are lacking in such important areas as retail carpet sales,

6 ”

contract market data, retail inventory data, replacement 
demand data and specific end market data. Explicit data on 
retail carpet sales, both in sq.uare yards and dollar value, 
could substantially improve sales forecasting for this market,
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This will enable the forecast for the residential retail 
market to deal exclusively with retail carpet sales by 
excluding hard floor covering from the data. Due to its 
high expense and enormous data collection problems neither 
source is able or willing to collect data on retail carpet 
sales. However, this should not underlie the importance 
of this data.

In addition, data on retail inventory and replace­
ment demand could substantially improve industry forecasts. 
Retail inventory data could improve the wholesale demand 
forecast. The extent of carpet inventory at the retail level 
is an important leading indicator of future retail demand 
for wholesale carpets. Data on replacement demand in all 
markets will enable forecastors to isolate replacement 
carpet demand from initial carpet demand. Furthermore, a 
series or; both car;et depreciation and stock adjustment 
could be constructed. Unfortunately, government sources 
have no intentions of collecting these data. The Carpet 
ar.d Pug Institute (CPI) had at one point considered collecting 
retail inventory data. However, the apparatus for it and 
replacement demand data, are too expensive to set up and 
monitor. CFI felt both sampling problems and collection 
problems would also make such scries highly inaccurate.

The most promising new source of data is for the 
contract carpet market. At the present time, ORI is seriously 
considering an intensive e f f o r t  to collect data on contract 
carpet sales. Actual contract carpet sales data would
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eliminate the need to construct the estimated series used 
in this study. As a result forecasts for this market should 
be more accurate. Furthermore, data on specific end markets 
in the contract segment of the industry will enable researchers 
to conduct studies for these important market segments in the 
industry. However, this project is only at the planning 
stage. The type of data to be collected, e.g., dollar value, 
square yards, specific end markets has not yet been determined.

Although continuous data on carpetings' specific 
end markets are presently not available, considerable interest 
by many groups within the industry might induce either 
private or trade associations to collect this data. This 
would encourage forecastors to predict sales growth for 
various segments within each carpet market. It would be 
of interest to those whose carpet sales are intended for 
specific end uses. The framework for demand forecasting 
specific end markets has been established in this study. The 
demand for carpeting for each end market theoretically conform 
with traditional analysis of demand, with more specific

7
derived demand variables as economic exogenous variables
in each equation, furthermore, a better understanding of

8
the components of carpet uses would enhance the overall 
understanding of the carpet industry.

An additional topic not discussed in this study is 
the supply side of fiber materials. Although research on 
the reIs tionship between fiber supply and carpet manufacturing 
is continuously •; pda tec! by fiber manufacturers, traditional
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demand a n a l y s i s  h a s  n o t  b e en  a p p l i e d  d i r e c t l y .  A f u l l  

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

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

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

c a r p e t  demand i n  a l l  m a r k e t s .

The m ost  l o g i c a l  c o m p l im e n t  t o  a  q u a r t e r l y  s h o r t  

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

r u n  f o r e c a s t i n g  m ode l .  An a n n u a l  model c o u l d  c o n c e p t i o n a l l y  

conform  w i t h  t r a d i t i o n a l  demand a n a l y s i s  whose b a s i c  f r a m e ­

work h a s  b een  e s t a b l i s h e d  i n  t h i s  s t u d y .  T h i s  model would  

be o f  i n t e r e s t  t o  c a r p e t  d e a l e r s  who a r e  i n v o l v e d  i n  l o n g  

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

d e t e r m i n i n g  c a r p e t  demand i n  t h e  l o n g  r u n  would  e n a b l e  

p l a n n e r s  t o  p l a n  o r  a d j u s t  l o n g  r a n g e  s t r a . t e g i . e s .  F u r t h e r ­

m ore,  a l o n g  r u n  v ie w  o f  p o t e n t i a l  c a r p e t  s a l e s  c o u ld  

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

e x p a n s i o n  o r  c o n t r a c t i o n .  Hov:ever, c o n s t r u c t i o n  o f  a  l o n g  

r u n  c a r p e t  model f o r  a l l  m a r k e t s  a l s o  i n v o l v e s  numerous 

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

f o r  some m a r k e t s  t o  n o n e x i s t e n t  d a t a  f o r  o t h e r s .  T h is  

s h o u l d  r .o t ,  h o w e v e r ,  d i s c o u r a g e  f u t u r e  e f f o r t s  t o  t a c k l e  

t h i s  p ro b le m .



NOTBS

1
' /W ho lesa le rs , d i s t r i b u t o r s  a n d  r e t a i l e r s .

2
A l th o u g h  i n  1 9 7 8 ,  t h e  e f f e c t s  o f  d i s i n t e r m e d i a t i o n  

was m e d i g a t e d  t h r o u g h  S a v in g s  and  Loans bank  c e r t i f i c a t e s  
pegged  t o  T r e a s u r y  b i l l  r a t e s .

3
r r i c e s  a t  t h e  w h o l e s a l e  a n d  r e t a i l  l e v e l .

The two t r a d e  a s s o c i a t i o n s  which  c o l l e c t  d a t a  on 
a. c o n t i n u o u s  b a s i s  a r e  t h e  C a r p e t  an d  Rug I n s t i t u t e  b a s e d  i n  
D a l t o n ,  G e o r g ia  and  t h e  N a t i o n a l  A s s o c i a t i o n  o f  F l o o r  
C o v e r in g  D i s t r i b u t o r s  b a s e d  i n  C h ic a g o ,  I l l i n o i s .  Both 
a s s o c i a t i o n s  c o l l e c t  s i m i l a r  d a t a .  The m ain  d i f f e r e n c e  i s  
t h e  f o r m e r  c o l l e c t s  d a t a  f rom m a n u f a c t u r e r s  a n d  t h e  l a t t e r  
c o l l e c t s  d a t a  f rom d i s t r i b u t o r s .

5
I n  t h i s  s t u d y  d a t a  on r e t a i l  f l o o r  c o v e r i n g  s a l e s  

i s  t h e  p r o x y  f o r  r e t a i l  c a r p e t  s a l e s .

6
I n  t h i s  s t u d y  d a t a  on c o n t r a c t  c a r p e t  s a l e s  were

e s t i m a t e d .

7
N a n u f a c t u r e r s  a n d  s e l l e r s  o f  c a r p e t i n g  f o r  o f f i c e  

o r  s i n g l e  and  m u l t i - f a m i l y  homes would  be  v e r y  i n t e r e s t e d  
i n  c a r p e t i n g ' s  r e l a t i o n s h i p  w i t h  o f f i c e  c o n s t r u c t i o n  a n d  
s i n g l e  and  m u l t i - f a m i l y  c o n s t r u c t i o n  r e s p e c t i v e l y .

3
The f i n a l  u se  o f  t h e  c a r p e t ,  e . g . ,  i n  a n  o f f i c e  

b u i l d i n g  o r  a  d i n i n g  room.
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A P P E N D I X  I

The S t r u c t u r a l  P o d e l  U s ing  
Two S t a g e  L e a s t  Square?-

The s t r u c t u r a l  model u s i n g  two s t a g e  l e a s t  s q u a r e s  

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

t a n e o u s  e q u a t i o n s ,  i . e . ,  one s e t  o f  e q u a t i o n s  f o r  t h e  r e t a i l

m a r k e t ,  one s e t  o f  e q u a t i o n s  f o r  t h e  c o n t r a c t  m a r k e t  a n d
1

one s e t  o f  e q u a t i o n s  f o r  t h e  w h o l e s a l e  m a r k e t ,  The demand 

f o r  e ac h  m a rk e t  i s  d e t e r m i n e d  by a two e q u a t i o n  s i m u l t a n e o u s  

m ode l .  Each s e t  o f  s i m u l t a n e o u s  e q u a t i o n s  s a t i s f y  t h e  

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

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

f  o l lov /s  s
2

R e s i d e n t i a l  R e t a i l  E q u a t i o n s

(1) D R S = f ( I ,R c , Pc)

(2)  Pc=f(DRS.Pw)

The endogenous  a n d  e x o g eno u s  v a r i a b l e  a r e  a s  f o l l o w s  » 

Endogenous V a r i a b l e s

DRS=Demand f o r  r e t a i l  f l o o r  c o v e r i n g s ,

Pc=Consumer p r i c e  f o r  f l o o r  c o v e r i n g  ( i n c l u d e d  

endogenous  v a r i a b l e ) .

Exogenous V a r i a b l e s  

I=Income

E c = R e s i d e n t i a i  c o n s t r u c t i o n  ( d e r i v e d  demand 

v a r  i a b l e ) .

Pw=V/holesale p r i c e  f o r  f l o o r  c o v e r i n g s .

1 3 2
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C o n t r a c t  C a r p e t  E q u a t i o n s

(3)  D c = f ( C p ,N r c , Pc)

(^ )  Pc=f(D c,Pw )

The end ogenous  a nd  e x o g en o u s  v a r i a b l e s  a r e  a s  f o l l o w s « 

Endogenous V a r i a b l e s

Dc=Demand f o r  c o n t r a c t  c a r p e t i n g ,

Pc=Consumer p r i c e  f o r  c o n t r a c t  c a r p e t i n g  ( i n c l u d e d  

e n d ogenous  v a r i a b l e ) .

Exogenous V a r i a b l e s

C p = C o rp o ra te  p r o f i t s .

N r c = E e s i d e n t i a l  a n d / o r  n o n r e s i d e n t i a l  c o n s t r u c t i o n  

( d e r i v e d  demand v a r i a b l e ) .

Pv / -V h o le sa le  p r i c e  f o r  c a r p e t i n g .

V /ho lesa le  C a r p e t  E q u a t i o n s

(5)  Dw=f( Yd, T c , Pw)

(6 )  Pw=f(Dw,Pf)

The en d ogenous  a n d  e x o g en o u s  v a r i a b l e s  a r e  a s  f o l l o w s i  

Endogenous V a r i a b l e s

Dw=Demand f o r  w h o l e s a l e  c a r p e t i n g .

?w='Wholesale p r i c e  f o r  c a r p e t i n g  ( i n c l u d e d  

en d ogenous  v a r i a b l e ) .

Exogenous V a r i a b l e s  

Yd=Income

T c = T o ta l  c o n s t r u c t i o n  v a r i a b l e  ( d e r i v e d  demand 

v a r i a b l e ) .

P f = P r i c e s  o f  f a c t o r s  o f  p r o d u c t i o n .

Each s e t  o f  e q u a t i o n s  i n c l u d e  a n  . i n t e r a c t i o n  o f



c o n te m p o ra n e o u s  en do g en o u s  v a r i a b l e s .  T h e r e f o r e ,  e a c h  

s e r i e s  i s  a  s i m u l t a n e o u s  s y s t e m .  The b e s t  m ethod  f o r  

e s t i m a t i n g  s i m u l t a n e o u s  e q u a t i o n s  i s  two s t a g e  l e a s t  

s q u a r e s  (TSLS).  The o b j e c t i v e  i n  u s i n g  TSLS a s  t h e  

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

v a r i a b l e s  t h e  s t o c a s t i c  component  a s s o c i a t e d  w i t h  t h e  

e r r o r  t e r m .  The p r i n c i p l e  o f  two s t a g e  l e a s t  s q u a r e s  i s  

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

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

s q u a r e s  (OLS) r e g r e s s i o n  i s  t h e n  p e r f o r m e d  a n d  a n  e s t i m a t e  

o f  t h e  i n c l u d e d  e n d og en ou s  v a r i a b l e  i s  a ssum ed  t o  be 

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

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

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

r e l a t i o n .  T h i s  m ethod  e l i m i n a t e s  t h e  c o r r e l a t i o n  b e tw e e n  

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

e q u a t i o n s .

I d e n t i f i c a t i o n  R e s t r i c t i o n s

Each s e t  o f  s i m u l t a n e o u s  e q u a t i o n s  s a t i s f y  b o t h  

t h e  o r d e r  a nd  r a n k  c o n d i t i o n s  f o r  i d e n t i f i c a t i o n .  Each 

s e t  o f  e q u a t i o n s  w i l l  be t e s t e d  f o r  i d e n t i f i c a t i o n  i n  

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

e q u a t i o n ,  The m e th o d o lo g y  u s e d  f o r  i d e n t i f i c a t i o n  ( b o t h  

t h e  r a n k  a n d  o r d e r  c o n d i t i o n s )  a r e  t h e  same f o r  e a c h  s e t  

o f  e q u a t i o n s .

The en d o g en o u s  an d  exogenous  v a r i a b l e s  f o r  t h e  

r e s i d e n t i a l  r e t a i l  e q u a t i o n s  eire composed i n  t h e  f o l l o w i n g
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f a s h i o n i

DRS Pc I Rc Pw

E q u a t i o n (1) “a l a 2* a 3 a  if. 0

E q u a t i o n (2) a 5

V

a 6 o 0

r
To s a t i s f y  t h e  o r d e r  c o n d i t i o n  t h e  number o f  e x c l u d e d

exogenous  v a r i a b l e s  i n  e a c h  e q u a t i o n  m us t  be a s  g r e a t  a s
3

t h e  number o f  end o gen o us  v a r i a b l e s  l e s s  o n e .  I f  g e q u a l s  

t h e  number o f  end o geno u s  v a r i a b l e s ,  t h e n  e a c h  e q u a t i o n  m u s t  

have  a t  l e a s t  one e x c l u d e d  ex o gen o us  v a r i a b l e .  I n  e q u a t i o n  

(1)  Pw i s  e x c l u d e d  a n d  i n  e q u a t i o n  (2)  I  a n d  Rc a r e  e x c l u d e d .  

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

s a t i s f i e d .

To s a t i s f y  t h e  r a n k  c o n d i t i o n ,  t h e  r a n k  P )  o f  

(A©)=g-1.  a n d  i s  a  g+k row ( k = th e  number o f  e x o g en o u s

v a r i a b l e s )  a n d  a  co lum n f o r  e a c h  r e s t r i c t i o n  f o r  e a c h  e q u a t i o n .  

I n  o t h e r  w o rd s ,  f o r  e q u a t i o n  (1)»

a= f r j
2x5

0
0
0
0
1

5x1

and  w i t h  t h e  P  (A $ )~ - i= g - l , T h e r e f o r e ,  e q u a t i o n  (1)
2xi

i s  i d e n t i f i e d .

Fox’ e q u a t i o n  ( 2 ) :

i 2 - -  v j - ' *  — *  °

* ^  0 0
& . *  i  0

0 1 
.0  Q 
5x2

a ? =
2x5
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a nd  A^^2= j t^b i j j  w i t h  t h e / ^ A ^ g ) =1 a n d  e q u a l  t o  t h e  number

2x2

o f  endogenous  v a r i a b l e s  minus one (no s e c o n d  o r d e r  

d e t e r m i n a n t  e x i s t s  s i n c e  t h e  d e t e r m i n a n t  o f  A^9g e q u a l s  

z e r o ) .  T h e r e f o r e ,  t h e  r a n k  o r d e r  c o n d i t i o n  i s  s a t i s f i e d  

and  e q u a t i o n  (^-) i s  i d e n t i f i e d .

The endo g eno u s  a n d  e x o g en ou s  v a r i a b l e s  f o r  t h e  

w h o l e s a l e  demand e q u a t i o n s  a r e  composed i n  t h e  f o l l o w i n g  

f a s h i o n s

Dw Pw Yd Tc P f

E q u a t i o n (5 ) Cl
° 2]

C-i** Oip 0

E q u a t i o n (6 ) C6j 0 0
/

c 7.

The e x ogenous  v a r i a b l e  e x c l u d e d  i n  e q u a t i o n  (5)  i s  P f  a nd  

t h e  e xogenous  v a r i a b l e  e x c l u d e d  i n  e q u a t i o n  (6) a r e  Yd 

and  Tc.  T h e r e f o r e ,  e q u a t i o n  (3)  a n d  ( ' l)  s a t i s f y  t h e  o r d e r  

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

F o r  e q u a t i o n  (5)*

a "=[>7"'7 &
2x5

\//

0 
u
,U
5x1

and  a“£ ' / ---To ~') w i t h  t h e  <9" )=1 and  e q u a l  t o  t h e  number
lc7j
2x1

o f  en d ogenous  v a r i a b l e s  minus o n e .  T h e r e f o r e ,  t h e  r a n k  

o r d e r  c o n d i t i o n  i s  s a t i s f i e d  a n d  e q u a t i o n  (5)  i s  i d e n t i f i e d .
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F o r  e q u a t i o n  ( 6 ) i

0 0 
0 0 
1 0 
0 1 
0 0 
5x2

2x2 1 0

w i t h  t h e P (A"2@'  2)=1  a n d  e q u a l  t o  t h e  number  o f  endogenous

v a r i a b l e s  minus one (no s e c o n d  o r d e r  d e t e r m i n a n t  e x i s t s

t h e  r a n k  o r d e r  c o n d i t i o n  i s  s a t i s f i e d  a n d  e q u a t i o n  (6)  

i s  i d e n t i f i e d .

FCRS?2=Real r e t a i l  s a l e s ,  s e a s o n a l l y  a d j u s t e d ,  
? C l = R e l a t i v e  r e t a i l  p r i c e  o f  f l o o r  c o v e r i n g s  
( i n c l u d e d  e n d og en ou s  v a r i a b l e ) .

3 q u a r t e r s .

Time i n t e r v a l = 1 9 o 9  t o  19??  
r2- . 9 6
Durbin-V<atson=l .3
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n - .053

For  t h e  r e s i d e n t i a l  r e t a i l  e q u a t i o n  two s t a g e

l e a s t  s q u a r e s  e s t i m a t i o n  i s  s i m i l a r  t o  o r d i n a r y  l e a s t  s q u a r e s

s i n c e  t h e  d e t e r m i n a n t  o f  A" ^ " 2  e q u a l s  z e r o ) .  T h e r e f o r e ,

S t a t i s t i c a l  R e s u l t s  U s ing  
Two S t a g e  L e a s t  S q u a r e s

R e s i d e n t i a l  R e t a i l  E o u a t i o n

Log ( FCRS72) = ~ 4 .2  - 2 . 3-Lom (P C I) +. 3‘̂ Log (DISCINC72)
( - 2 . 5 ) ( 2 , 2 )

+ 4 . 3 L og(S H IF S \2 ) + 1 . 9Log( KQKUSTS\3) 
( 2 .8 )  ( 2 .2 )

DISCi: :C?2=Eeal d i s c r e t i o n a r y  in co m e .
3 H I? S \2 = R e a i  h o u s e h o l d  f u r n i t u r e  s h i p m e n t s ,  
s e a s o n a l l y  a d j u s t e d ,  l a g g e d  2 q u a r t e r s .  
KQHU3TS\3=Eumber o f  e x i s t i n g  h o u s i n g  s t o c k ,  l a g g e d

e s t i m a t i o n .  The summary s t a t i s t i c s  a r e  v e r y  s i m i l a r  w i t h  

t h e  same s i g n i f i c a n t  ex ogenous  v a r i a b l e s .  However, a
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h i g h e r  p r i c e  e l a s t i c i t y  a n d  a  l o w e r  h o u s i n g  s t o c k  e l a s t i c i t y

i s  a p p a r e n t  w i t h  t h i s  e s t i m a t i o n  p r o c e d u r e .  I n  b o t h  m o de ls

t h e  f i t t e d  v a l u e s  ( C h a r t  IA) m i r r o r  t h e  a c t u a l  v a l u e s  i n

a s i m i l a r  f a s h i o n .

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

t h a n  t h e  OLS m od e l .  T a b le  1A com pares  t h e  a c t u a l  and

f i t t e d  v a l u e s  f o r  1977  o f  a  t r u n c a t e d  v e r s i o n  o f  t h i s  m o d e l .

I t s  p e r c e n t  e r r o r  i s  h i g h e r  b o t h  q u a r t e r l y  and  a n n u a l l y .

E x c e p t  f o r  t h e  f o u r t h  q u a r t e r  o f  197? i t s  q u a r t e r l y  p e r c e n t

e r r o r s  a r e  a l l  l a r g e r  t h a n  t h e  s t a n d a r d  e r r o r  o f  t h e

r e g r e s s i o n .  F u r t h e r m o r e ,  t h e  a n n u a l  e s t i m a t e  f o r  1977 i s

p o o r .  The model  f o r e c a s t s  a  1? p e r c e n t  i n c r e a s e  a c t u a l

s a l e s  i n c r e a s e d  10 p e r c e n t .  I t s  a n n u a l  p e r c e n t  e r r o r  o f

5 . 9  p e r c e n t  i s  a l s o  h i g h e r  t h a n  t h e  s t a n d a r d  e r r o r  o f  t h e

r e g r e s s i o n  (5«3 p e r c e n t ) .

C o n t r a c t  C a r p e t  E q u a t i o n

L o g(CSQYDSA)= 7 . 7 9 - 1 . 59L og(PCI1 )+ . 3 1 L og(Z372)
(-14- .53)

+ .4 5 L 0 g ( I C 7 2 \ 2 )(6 .6 3^
CSQYDSA=Contract c a r p e t  s h i p m e n t s ,  m i l l i o n s  o f  
s q u a r e  y a r d s ,  s e a s o n a l l y  a d j u s t e d .
P C l i = R e l a t i v e  r e t a i l  p r i c e  o f  c a r p e t i n g  ( i n c l u d e d  
endo g en ou s  v a r i a b l e ) .
ZB72~Real c o r p o r a t e  p r o f i t s  b e f o r e  t a x e s  
I C ? 2 \2 = R e a l  i n v e s t m e n t  i n  t o t a l  s t r u c t u r e s ,  l a g g e d  
2 q u a r t e r s .

Time i n t e r v a l = 1 9 6 9  t o  1977 
R - . 9 5
D u r b i n - '7 a t s o n ~ l  .32
S t a n d a r d  E r r o r  cl' t h e  R e g r e s s i o n s 0^1

For  t h e  c o n t r a c t  c a r p e t  e q u a t i o n ,  two s t a g e  l e a s t



CHART IA

RESIDENTIAL RETAIL EQUATION 
Two Staged Least Squares
Actual vs. Fitted Values

DATE

1 3 9



TABLE 1A

A c t u a l

F i t t e d

P e r c e n t
E r r o r *

*Percen1

TWO STAGE LEAST SQUARES 
RESIDENTIAL RETAIL FLOOR COVERING SALES 

M i l l i o n s  o f  C o n s t a n t  D o l l a r s  
T r u n c a t e d  Model 

A c t u a l  v s .  F i t t e d  V a lu e s

1977 *1 1977*2 1 9 7 7 :3  1977*^  T o t a l  197?

7 57 .1  7 5 7 .8  7 8 5 .5  8 5 6 . 9  3 1 5 7 .3

8 1 1 .8  8 2 9 .6  8 ^ 4 . 8  8 6 6 .0  3 3 5 2 .2

- 7 . 2  - 9 . 5  - 7 . 5  - 1 . 1  - 6 . 2

A c t u a l - F i t t e d  
; E r r o r =  A c t u a l
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1 4 1

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

s q u a r e  e s t i m a t i o n .  The summary s t a t i s t i c s  a r e  s i m i l a r  a n d  

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

i d e n t i c a l .  I n  b o t h  m odels  t h e  f i t t e d  v a l u e s  ( C h a r t  IIA.) 

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

Q u a r t e r l y ,  t h e  m o d e l ' s  f o r e c a s t i n g  a c c u r a c y  i s  a s  good a s  

t h e  model u s i n g  o r d i n a r y  l e a s t  s q u a r e s .  T a b le  2A com pares  

t h e  a c t u a l  v s .  f i t t e d  v a l u e s  f o r  1977 o f  a  t r u n c a t e d  

v e r s i o n  o f  t h i s  m o d e l .  The m o d e l ' s  q u a r t e r l y  p e r c e n t  e r r o r s  

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

r e g r e s s i o n  ( ^ . 3  p e r c e n t ) .  The m o d e l ’ s f o r e c a s t i n g  a c c u r a c y  

on an  a n n u a l  b a s i s  i s  e x c e l l e n t .

Whole s a l e  C a r p e t  a q u a t i o n

L o g (QSQYD)= 9 . . 8 1 L o g ( WPI11 ) + . 3 9 L o g ( IC 7 2 )
( - 1 3 . 8 )  ( 5 - 0 )

+.65Log(SHIPS)
( 7 . 9 )

Time i n t e r v a l - 1 969 t o  1977 
R2= .9 7
D u r b i n -  Y/a tson=l . 9
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n ^ .028

QSQYD--7/holesale c a r p e t  s h i p m e n t s ,  m i l l i o n s  o f
s q u a r e  y a r d s ,  s e a s o n a l l y  a d j u s t e d .
W P I 1 1 - R e la t iv e  w h o l e s a l e  p r i c e  o f  c a r p e t i n g  ( i n c l u d e d
endogenous  v a r i a b l e ) .
IC?2=Real  t o t a l  i n v e s t m e n t  i n  p r i v a t e  s t r u c t u r e s .
SHIPS-Real  h o u s e h o l d  f u r n i t u r e  s h i p m e n t s .

F o r  t h e  w h o l e s a l e  c a r p e t  e q u a t i o n ,  two s t a g e  l e a s t  

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

s q u a r e s  e s t i m a t i o n ,  The summary s t a t i s t i c s  a r e  s i m i l a r  a n d  

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



CHART IIA

CONTRACT CARPET EQUATION
Two S ta g e d  L e a s t  S q u a res
A c t u a l  v s .  P i t t e d  V a lu e s

DATE MARKS ACTURL VALUES

1969 1
19 6* 9 c
1969
1969 4
1970 1
197 0 C.
1970 ~i

197 0 4
1971 i
1971 c
1971 •“«

1971 4
1972 1

1972 c.
1972 •-»
1972 4
•19 7 9 i
1973 c.
1973 V;

1973 4
197 4 i
1974 c.
1974 •T*

1974 4
1975 1
1975 c
1975 •T«

1 975 4
1976 i
1976 c.
1976
1976 4
1977 1
1977 c'
1977 •**

Sl977 4

«
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TABLE 2k

A c t u a l

F i t t e d

P e r c e n t
E r r o r *

^ P e r c e n t

TV/O STAGE LEAST SQUARES 
CONTRACT CARPET SHIPMENTS 
M i l l i o n s  o f  S q u a re  Yards  

T r u n c a t e d  Model 
A c t u a l  v s .  F i t t e d  V a lu e s

1977 :1  1 9 7 7 :2  1 9 7 7 :3  1 9 7 7 : ^  T o t a l  1977

8 9 .3  9 1 . 0  8 9 . 3  9 6 . 6  366 .1

8 6 . 5  9 0 .8  9 2 . 7  9 5 . 6  3 6 5 .6

3 . 2  0 . 2  - 3 . 7  1 . 0  0 . 1

E r r o r _ A c t u a l - P i t t e a  
“  A c t u a l
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1 4 4

i d e n t i c a l .  I n  b o t h  m o d e ls  t h e  f i t t e d  v a l u e s  ( C h a r t  I I I A )  

c l o s e l y  m i r r o r  t h e  a c t u a l  v a l u e s  o f  w h o l e s a l e  c a r p e t  s a l e s .  

Q u a r t e r l y ,  t h e  m o d e l ' s  f o r e c a s t i n g  a c c u r a c y  i s  a s  good a s  

t h e  model u s i n g  o r d i n a r y  l e a s t  s q u a r e s .  T a b le  Jk  com pares  

t h e  a c t u a l  v s .  f i t t e d  v a l u e s  f o r  1977 o f  a  t r u n c a t e d  v e r s i o n  

o f  t h i s  m ode l .  E x c e p t  f o r  t h e  f o u r t h  q u a r t e r ,  t h e  m o d e l ’ s 

p e r c e n t  e r r o r  i s  be low  t h e  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n  

( 2 . 8  p e r c e n t ) .  The m o d e l ' s  f o r e c a s t i n g  a c c u r a c y  on a n  

a n n u a l  b a s i s  i s  e x c e l l e n t .



CHART IIIA

WHOLESALE CAPrET EQUATION
Twc S ta g e d  L e a s t  S q u a res
A c t u a l  v s .  F i t t e d  V a lu e s

IifiTE MARKS flCTUHL VALUES

1969 1
19*9 cl 4
1 Ft'9 ■” «

1969 *!
1970 11
1970 £  i
197 0 ■~i f

1970 4 •
1971 1
1971 lL

1971
1971 4 i
1972 1 ,
197£ C. ’■
l 9 7 £
1972 4
1 9 7 3 1 ’j
1973 c. ;
1973 3 1
1973 4
1 9 7 4 1
1974 C. ■

1974
1974 4 ■
1975 1 j
1975 c.
1975 3 |
1975 41976 1
1 9 7 6 c
1976 O
1976 4
1977 1
1977 c
1 9 7 7
1977 4 :

1 4 5



TABLE 3A

A c t u a l

F i t t e d

P e r c e n t
E r r o r

^ P e r c e n t

TWO STAGE LEAST SQUARES 
WHOLESALE CARPET EQUATION 
M i l l i o n s  o f  S q u a re  Yards 

T r u n c a t e d  Model 
A c t u a l  v s .  F i t t e d  V a lu d s

197?  «1 1977 »2 .15.7.7 • 3 1932j '±

2 4 ? .  2 2 4 9 .9 2 5 2 .9 2 7 5 .9

2 5 2 .4 2 4 6 . 5 2 5 9 .4 2 6 1 .0

- 2 .1 1 . 4 - 2 . 6 5 . 4

E r r o r = A c t u a l - P i t t e d  
A c t u a l

T o t a l  1977

1 0 2 5 .9

1 0 1 9 .3

0 . 6

1 4 6



APPENDIX I I

A l t e r n a t i v e  V a r i a b l e s  T e s t e d

R e s i d e n t i a l  R e t a i l  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  w i t h  Yd?2* 
( B e s t  E q u a t i o n s )

D ependen t  V a r i a b l e :

C o n s t a n t PCI Yd?2 SHIFSU HUSTS\1

1 . 3 - 3 . 7
( - 5 . 4 )

.79
( 1 . 6 )

- 2 . 5 - 2 , ^
( - 3 . 3 )

1 . 3
( 2 . 9 )

.39
( 3 . 0 )

.59 - 3 . 3
( - 4 . 1 )

.69
( 1 . 7 )

.02
( . 3 1 )

. 29 - 3 . 2
( - 4 . 0 )

.91
( 1 . 8 )

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s  

*A11 e q u a t i o n s  a r e  i n  l o g  fo rm .

ICR72M

.05.
( . 6 0 )

1 4 7



CZ I I

t a b l e s  T e s t e d

til Equation
i r e s  w i t h  Yd?2* 
i t i o n s )

fZ

3)

SHI F S U  HU5TSM ICR72M

.39  
?) ( 3 - 0 )

?}

3)

.02
( . 3 1 )

. 05
( . 6 0 )

R

.93

.95

91

QO
9 y  l-’

D u r b in -
Watson

.78

.9 5

.63

,6k-

S ta n d
E r r o r

6 .3

6 .1

O A

t h e s i s  

f o r m .

17

a r d



R e s i d e n t i a l  R e t a i l  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  w i t h  KQHUSTS* 
( B e s t  E q u a t i o n s )

D ependen t  V a r i a b l e :  PCRS72

i s t a n t F Cl DISCi;:C?2 SHIFS\1 KQHUSTS KQHU3TSU

- 2 . 8 - 3 . 2 A S 1 . 6
( - 5 . 3 ) ( 2 . 8 ) ( 2 . 1 )

- 9 . 7 - 1 . 4 . . 26 A ? 3 .3
( 2 . 0 ) ( 1 . 6 ) ( 3 . 6 ) ( 4 . 1 )

- 9 . 5 -1 .4 .29 A 9 5.2
( - 2 . 1 ) ( 1 . 9 ) ( 3 . 8 ) ( 4 . 3 )

- 9 . 4 - 1 . 4 .31 .63
( - 2 . 1 ) ( 2 . 1 ) ( 4 . 0 )

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s  

■“'A ll  e q u a t i o n s  a r e  i n  l o g  f o r m .
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t i o n

KQHUSTS*

_ 0 D u r b i n -  S t a n d a r d  
If.'SNA. KQHUSTS KQHU3TSM KQHUSTS\ 2  R Watson E r r o r



R e s i d e n t i a l  R e t a i l  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  w i t h  ICR72 a n d  HUSIS* 
( B e s t  E q u a t i o n s )

D ependen t  V a r i a b l e  t FCP.S72

C o n s t a n t PCI D i s c i : : c 7 2 HU3T3 HUSU3U ICR72

2 . 7 - 3 . 9
( - 1 3 . 5 )

.81
( 3 . 6 )

- . 1 ?
( - 1 . 9 6 )

3 . 0 - 4 . 0
( - 1 3 . 3 )

.70
( 3 . D

- . 1 0
( - 1 . 2 }

2 . 3 - 3 . 8
( - 1 2 . 8 )

.77
( 3 . 7 )

- . 1 1
( - 2 . 1 )

2 . 5 - 3 . 9
( 1 8 .6 )

.73
( 3 . 3 )

- . 0 3
v -

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s  

■*A11 e q u a t i o n s  a r e  i n  l o g  fo rm ,

149



I  R e t a i l  S q u a t io n

r e s  w i t h  ICE72 a n d  HUSIS* 
E q u a t i o n s )

22

H-:C72

31
. 6 )

70
.1 )

77
. 7 )

73
.3 )

HU3T3

- . 1 1
(>■2 . 1 )

~3\ 1 ICR 7 2

- .0 3
V -  » ^  >  /

- . 1 7
( - 1 . 9 c )

- . 1 0
( - 1 . 2 )

R2

.93

93

.93

.93

D u rb in -  
7,’a t  so n

QO
, O  KJ -

.7 7

,34

,84

S t a n d a r d
E r r o r

7 . 0

7 . 0

7 . 0

7 . 0

t h e s i s  

f  orrr.,
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C o n t r a c t  C arpet  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  w i t h  IC72* 
( B e s t  E q u a t i o n s )

D ependen t  V a r i a b l e i CSQYDSA

C o n s t a n t FC11 ZB72 IC72 IC72\1 IC72X2 -It.

8 . 2 - 1 . 7  
( - 1 3 .*0

. 26 
( 3 . 4 )

.40
( 5 . 1 )

.93

8 .1 - 1 . 7  
( - 1 4 . 6 )

. 25
( 3 . 6 )

.4 4
( 6 . 0 )

.9 4

7 . 8 - 1 . 6
( - 1 5 . 0 )

.30
( 4 . 6 )

.4 4
(6 . 6 )

.9 5

t - s t a . t i s t i c s  a r e  i n  p a r e n t h e s i s  

*AI1 e q u a t i o n s  a r e  i n  l o g  form
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C o n t r a c t  C arpet  E q u a t io n

i i n a r y  L e a s t  S q u a r e s  w i t h  IC72*
( B e s t  E q u a t i o n s )

Lable  t C5QYDSA
_ 0 D u r b i n -  S t a n d a r d

rC l l ZB72 IC72 IC72\1 IC72N2 ’/ a t  s o n E r r o r

- 1 . 7 . 26  .40 .9 3 1 . 0 5 . 0
-13 .* 0 ( 3 . 4 )  ( 5 . 1 ) ■

- 1 . 7 .25 .4 4 .9 4 1 .4 0 . 4
-1 i f . 6) ( 3 . 6 ) ( 6 . 0 )

- 1 . 6 .30 .4 4 .9 5 1 . 3 0 . 4
- 1 5 . 0 ) ( 4 . 6 ) ( 6 . 6 )

i r e  i n p a r e n t h e s i s

3 a r e  i n  l o g  form

150

\



C o n t r a c t  C arpet  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  v / i th  ICR72* 
( B e s t  E q u a t i o n s )

De p e n d e n t  V a r i a b l e : CSQYDSA

C o n s t a n t PC11 Z372 ICR72 ICR72YL ICR?2\2

9 . 0 - 1 . 5 5
( - 1 1 . 6 )

.2 9
( 3 . 4 )

.22  
( 4 . 1 )

9 .0 - 1 . 5 6
( - 1 3 . 0 )

.25
( 3 . 2 )

.2 7
( 5 . 3 )

8 .9 - 1 . 5 4
( - 1 4 . 6 )

. 26
( 3 . 9 )

.30
( 6 . 8 )

8 . ? - 1 . 5 0
( - 1 4 . 4 )

.3 0
( 4 . 7 )

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s  

*A11 e q u a t i o n s  a r e  i n  l o g  fo rm .

1 5 1



■pet E q u a t io n

a r e s  v d t h  ICR72* 
l a t i o n s )

D u r b i n -  S t a n d a r d  
ICR72 ICR72VL ICR?2\2 ICR72M R** ? :a t so n  R r r o r

.22  . 92  .8 5  5 . 0
( 4 . 1 )

. 27' . 95  1 . 2  4 . 0 '
( 5 . 3 )

. 30  .9 5  1 . 4  4 . 0
(6 . 8 )

s i s  

rr,i.

.30 .9 5  1 . 3
( 4 , 0 )

ll
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C o n t r a c t  C a rp et  E q u a t io n

Dependen t

O r d i n a r y  L 

V a r i a b l e  t

e a s t  S q u a r e s  w i t h  
B e s t  E q u a t i o n s )

CSQYDSA

C o n s t a n t PC11 Z3?2 ICNR72

7 .1 - 2 . 0 .2 7 .77
( - 1 3 . 3 ) ( 3 . 6 ) ( 5 . 1 )

7 . 2 - 1 . 9 .36
( - 1 2 . 1 ) ( 4 . 5 )

7 . 2 - 1 . 7 ,43
( - 1 1 . 4 ) ( 5 . 1 )

t - - s t a t . i s t i c s  a r e  i n p a r e n t h e s i s

*A11 e q u a t i o n s  a r e i n  l o g  fo rm .

ICKR72M I  CNR72 \ 2

«6b 
( b . i )

.53
( 3 . 3 )

93

.92

.91
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‘a c t  C arp et  E q u a t io n

i a s t  S q u a r e s  w i t h  ICi;R72* 
l e s t  E q u a t i o n s )

- D u r b i n -  S t a n d a r d
Z372 ICKR72 ICNR72M ICNR72\2

—2R V/atson E r r o r

. 2 ?  .77
( 3 . 6 )  ( 5 . 1 )

. 36  , 6 4
( 4 . 5 )  ( 4 . 1 )

•^3 .  -53
( 5 . 1 )  ( 3 . 3 )

p a r e n t h e s i s  

n loe; foi 'in.

.9 3  1 . 2  5 . 0

.9 2  .9 3  5 . 0

.91 .81 5 . 0

1 5 2



V /h o le sa le  C arp et  E o u a t i o n

O r d i n a r y  L e a s t  S q u a r e s  w i t h  Yd72* 
( 3 e s t  E q u a t i o n s )

D e p en d e n t  V a r i a b l e i  QSQYD

i n s t a n t Yd 7 2 V/PI11 SHIPS IC72 IC72Y1 IC 72 \2

.89 1 . 5  , 
( 1 5 . 8 )

. 65
( 8 . 6 )

2 . 9 1 .1
( 1 3 . 5 )

• 64* 
( 7 . 3 )

.21
( 2 . 7 )

3 .1 1 .1
( 1 3 . 7 )

■ . 68
( 8 . 7 )

.18
( 2 . 6 )

3 .1 .83
( 1 . 5 )

- . 5 1
( - 1 . 2 )

.7 6
( 6 . 5 )

5 . 8 . 61 
( 1 . 9 )

- . 3 7  
( - 1 . 6 )  '

.64*
( 8 . 2 )

.30
( 3 . 4 )

4 . 5 . 83
( 2 . 7 )

- . 2 1
( - . 9 )

. 64* 
( 7 . 2 )

- 1 2 . 0 3 . 7
( 7 . 0 )

1 , 6

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s  

- A l l  e q u a t i o n s  a r e  i n  l o g  fo rm .
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e C a rp et  E q u a t io n

r e n t h e s i s  

l o ^  fo rm .

s t  S q u a r e s  w i t h  
t  E q u a t i o n s )

Yd72*

SQYD

V /r l l l SHIPS 1072 IC72Y1 IC 72 \2
—2
R

D urbin '
V’a t s o n

.6 5
( 3 . 6 )

.91 .59

.6 4
( 7 . 3 )

.21
( 2 - 7 )

.96 2 . 0

■ .6 8
( 8 . 7 )

.18
( 2 . 6 )

.96 1 . 3

- . 5 1
( - 1 . 2 )

.7 6
( 6 . 5 )

.91 . 67

- . 3 7  
( - 1 . 6 )  '

. 6 4
( 8 . 2 )

. 30
( 3 . 4 )

.97 1 . 9

- . 2 1
( - . 9 )

.6 4
( 7 . 2 )

.97 2.1

1 . 6  
( 4 . 0 )

.81 .53

S t a n d a r d
E r r o r

k.Q

2 . 9

2 . 9

4 . 8  

2 . 7

2 . 9  

7 . 0
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W h o le s a l e  C arpet  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  w i t h  YN72* 
( B e s t  E q u a t i o n s )

D ependen t  V a r i a b l e  » QSQYD

C o n s t a n t YN72 WPI11 SKIPS IC72 IC72N1

- 4 . 9 2 . 5
( 7 . 4 )

.21
(1 . 1 )

1 . 3 1 . 4
( 1 0 . 3 )

.70
( 6 . 7 )

.001
( . 0 1 7 )

5 r 6 nO
( 3 - 5 )

- . 3 1
( - 3 . 0 )

.81
(1 0 . 1 )

4 . 5 .62
( 1 . 6 )

- .  80 
( - 3 . 7 )

.7 4
( 6 . 1 )

r? /] { • H' • 35 
( 1 . 5 )

- . 6 3
( - 4 . 9 )

. .6 4  
( 7 . 9 )

.31
( 3 . 5 )

K o0 y U A ?
( 1 . 9 )

- . 5 6
( - 4 . 0 )

, 65
( 7 . 0 )

.26
( 2 . 5 )

6 . 0 .63
( 2 , 3 )

- . 4 5
( - 3 . 9 )

.69
( 8 . 1 )

t ~ s t a t i s t i c s a r e  i n p a r e n t h e s i s

*A11 e q u a t i ons a r e i n  l o g  for-:!. •

1 5 4

I C 7 2 \ 2

* n 
( 2 0 )

i



a l e  C arpet  E q u a t io n

e a s t  S q u a r e s  w i t h  YN72' 
e s t  E q u a t i o n s )

SQYD

17? I l l

.21
( 1 .1 )

- .3 1
( - 3 . 0 )

SHIPS

.70
( 6 . 7 )

.01
(1 0 . 1 )

IC72 IC72M

.001
( . 0 1 7 )

- . 8 0 . 7 ^
( - 3 . 7 ) ( 6 . 1 )

- . 6 3 . 6^ .31
( - ^ • 9 ) ( 7 . 9 ) ( 3 - 5 )

- .5 6 . 65
: - ^ . o ) ( 7 . 0 )

>.45 .69
1 - 3 .9 ) ( 8 . 1 )

.26
( 2 . 5 )

I£_Z£̂ 2

.95

.96

tv*• yx

.97

.97

( 2 .3 )

D urb in -
Watson

.31

1 . ^

1 . 9

• 72 

2 . 0  

2 . 1

1 . 9

S t a n d a r d
E r r o r

7 .0

3 . 6

3 .2

*K7

3 .0

3 . 0

’e n t h e s i s  

.oe: fo rm .

1 5 4

\



W h o le sa le  C arp et  E q u a t io n

O r d i n a r y  L e a s t  S q u a r e s  v / i th  F i r s t  D i f f e r e n c e s *

D ependen t  V a r i a b l e s  LDsSQYD ^ , .—----------------------------------------- -—1—  _2  Du.rbi
C o n s t a n t  LDYd72 LPT.-II2 LDSHIFS LDIC72

.00001  1 . 1 ? .33  .56  
( 2 . 4 9 )  ( 3 . 2 9 )  ( 3 .4 1 )

- . 0 0 1  1 . 6 0  .09  .44
( 3 - 0 )  ( . 1 7 )  ( 3 . 9 1 )

- . 0 0 0 1  1 . 1 7  - . 0 1 7  .33  .56-
(2 , 4 5 )  ( - . 0 4 )  ( 3 . 1 9 )  ( 3 .3 5 )

t - s t a t i s t i c s  a r e  i n  p a r e n t h e s i s  

*The f i r s t  d i f f e r e n c e  form  i s  a s  fo l lo v , rss 

LogYt - " O g Y t- i  (L ogX -t -L opX t- l ) +e

Yt - D ependen t  v a r i a b 1 e
X+=Vector o f  i n d e p e n d e n t  v a r i a b l e s

.61 1 . 7

.46  2 . 0

.60  1 . 7

e = jir r o r  rerr
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wholesale Carpet Equation 
Least Squares with First Differences* 

riable» IDXShYD
LDYd?2

1 . 1? 
( 2 . ^ 9 )

1 , 6 0  
( 3 . 0 )

1 , 1 7
( 2 . 4 5 )

LD 7?I12

.09
( . 1 7 )

- . 0 1 7
(-.04)

LDSHIrS

.33
( 3 . 2 9 )

.4 4
( 3 . 9 1 )

.33
( 3 . 1 9 )

LDIC72
.56

( 3 .4 1 )

. 5 6
( 3 .3 5 )

R ~ 
.61

.46

Durbin- 
'.'at son

1 . 7

2 . 0

1 . 7

Standard
Frror

3 . 2

i . 8

3 . 3

are in narenthesis
lifference form is as followss 

=a+b (L o g X - t ) +e
mdent variable
Sor of independent variables
r te r ra
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a f i s t d i x  h i

Tes t i ng t h e  V a l i d i t y  o f  t h e  A l t e r n a t i v e  l e s t  
'w h o le sa le  C n r r e t  . I r u a t i o n

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

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

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

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

a r e  n e a r l y  i d e n t i c a l  f o r  b o t h  e q u a t i o n s .  The i s  a l s o  . 9 ?

and. e ac h  v a r i a b l e  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  a t  t h e  5 p e r e e i r

l e v e l .  The f i t t e d  v a l u e s  a n d  t h e  r e s i d u a l s  o f  b o t h  e q u a t i o n s

( C h a r t  IVA) a r e  v e r y  s i m i l a r ,  w i t h  b o t h  m o d e ls  c a p t u r i n g

the 19 7 v d o v/n turn.
The D u r b i n - ’, ', 'atscn s t a t i s t i c  i s  1 .95* c l e a r l y  w i t h i n

t h e  u p p e r  c r i t i c a l  bound ( 1 . 7 3 ) .  T h is  i s  c o n f i r m e d  by t h e

a p p a r e n t  r an d om n ess  o f  t h e  r e s i d u a l s  ( C h a r t  I*'A.). A l s o ,  t h e
1

Spearman r a n k  c o r r e l a t i o n  c o e f f i c i e n t  i s  low ( . 0 2 6 ) .  T h e r e ­

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

The c a l c u l a t e d  ?  v a l u e s  o f  t h e  Chow t e s t  f o r  t h e  same 

two i n t e r v a l s  a r e  .9 5 5  and  .5-53 r e s p  a c t i v e l y .  At t h e  5 p e r ­

c e n t  l o v a l  o f  s i g n i f i c a n c e  t h e  c a l c u l a t e d  F v a l u e s  f a l l  -w i th in  

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

and  a r e  95 p e r c e n t  c o n f i d e n t  t h i s  e s t i m a t e d  model i s  s t a b l e  

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

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

(1969 t o  1976)  i s  a s  f o l l o w s :

L og(QSQYD) = 9 . 5 - . 7 7 L o g ( ' . V I I I )
f r v  4  N*1 J

+ .? 4 L o - ; (1972 ) +. (SHIPS)
( 3 . 2 )  ( 5 . 5 )

t-statistlcs are in varenthesis

1 5 6



CHART IVA

WHOLESALE CARPET EQUATION
A l t e r n a t i v e  E q u a t io n

A c t u a l  v s .  F i t t e d  Values

DATE MARKS ACTUAL VALUES

1 96*9 1
1969 c.
1969
1969 4
1970 1
197 0 c
197 0
1970 4
1971 1
1971 c.
1971
1971 .-1*+
1972 1
1972 2
■i 9 7 2
1372 4
1973 1
1973 2
1973 o
1973 4
1974 1
1974 P
1974
1974 4
197? 1
1975 2
1975 O
1975 4
1976 1
1 9 7 6 CL
1976
1976 4
1977 1
1977 c
1 9 7 7 •“l
1 9 7 7 4

1 5 7
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R2 = •97
Durbin-V’a t s o n = l . 90
S t a n d a r d  E r r o r  o f  t h e  R e g r e s s i o n s  023

T a b le  ^A com pares  t h e  a c t u a l  a n d  . f i t t e d  v a l u e s  f o r  

1977- Q u a r t e r l y ,  t h e  m ode ls  f o r e c a s t i n g  a c c u r a c y  i s  g oo d .

T h is  model  a l s o  o v e r e s t i m a t e s  t h e  f i r s t  a n d  t h i r d  q u a r t e r s  

a nd  u n d e r e s t i m a t e s  t h e  s e c o n d  a n d  f o u r t h  q u a r t e r s .  The 

l a r g e s t  m is s  i s  a l s o  i n  t h e  f o u r t h  q u a r t e r .  E x c e p t  f o r  t h e  

f o u r t h  q u a r t e r ,  t h e  p e r c e n t  e r r o r s  a r e  l e s s  t h a n  t h e  2 . 3  

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

m o d e l ’ s  a c c u r a c y  i s  e x c e l l e n t .  The model u n d e r e s t i m a t e s  

w h o l e s a l e  c a r p e t  s h i p m e n t s  f o r  1977* The a n n u a l  p e r c e n t  

e r r o r  a t  ,3  p e r c e n t  i s  s i g n i f i c a n t l y  l e s s  t h a n  t h e  2 . 8  p e r c e n t  

s t a n d a r d  e i^ ro r  o f  t h e  r e g r e s s i o n .

A l t h o u g h  t h e  s t a t i s t i c a l  r e s u l t s  o f  b o t h  e q u a t i o n s  

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

income t h e  " b e s t "  e q u a t i o n  b e c a u s e ,  on a v e r a g e ,  i t s  f o r e c a s t  

p e r c e n t  e r r o r s  a r e  s l i g h t l y  l e s s .  I  p r e s e n t  b o t h  m odels  

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



TABLE 4A

WHOLESALE CARPET SHIPISMTS 
P i l l i o n s  o f  S q u a re  Yards  

T r u n c a t e d  I .ode l  
A c t u a l  v s .  F i t t e d  

( A l t e r n a t i v e  I o d e l )

A c t u a l

F i t t e d

P e r c e n t
E r r o r -

^ P e r c e n t

21+7.2

2 5 2 .3

1 9 7 7 :2

21+9.9

2 46 .1

2 5 2 .9

2 5 9 .0

2 . 42.1  1 . 5

A c t u a l - F i t t e d  
B r r o r =  A c t u a l

1 9 7 7 : 4  T o t a l  1977

2 7 5 .9  1 0 2 5 .9

2 6 0 . 6  1 0 1 8 .0

5 .5  0 .8
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co
co

r  .026
T h e r e f o r e ,  Z='<?r  = ~1— = » i5

5 . 9
i s  o n l y  .15  s t a n d a r d  d e v i a t i o n s  away f rom  z e r o  which  
n o t  s i g n i f i c a n t l y  d i f f e r e n t  t h a n  z e r o .  T h e r e f o r e ,  we 

a c c e p t  t h e  n u l l  h y p o t h e s i s  t h a t  t h e  e r r o r s  a r e  i n d e p e n d ­
e n t l y  d i s t r i b u t e d  o v e r  t i m e .
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GLOSSARY
CSQYDSAs Contract Carpet Shipments, millions of Square 

Yards
DISCINC721 Discretionary Incor.e, 1972 Dollars
FCRS72» Retail Floor Covering Sales, 1972 Dollars
HUSTSi Housing Starts, Private Including Farm
KQHUSTSi Capital Stock of Housing, millions of Unims
IC72s Investment in Total Structures, 1972 Dollars
ICN72! Investment in Residential Structures, 1972 

Dollars
ICHR72* Investment in Konresidential Structures, 1972 

Dollars
PCI : Relative Retail Price of Floor Coverings
PClli Relative Retail Price of Carpeting
QSQYDs 7/holesale Carpet Shipments, Pillions of Square 

Yards
SHIP'S j Furniture Shipments, '.Wholesale, 1972 Dollars 
TIT..Ei Time Trend Variable
Yd72 j Personal Disposable Income, 1??2 Dollars
VPI11 i Relative Wholesale Price of Carpeting
Z.B72 < Corporate Profits Before Tax Excluding IVA, 1972 

Dollars
\  : Lag Symbol
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