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THE USE OF INDICES POR DEFLATING TñE NATIONAL ACCOUNTS 

A b s t r a c t  

The p r e s e n t  paper  i s  devoted t o  t h e  problem of d e f l a t i n g  n a t i o n a l  accoun t s  and 

inpu t -ou tpu t t ab l e s .  This  problem i s  approached from t h e  t h e o r e t i c a l  a s  wel1 a s  

from t h e  p r a c t i c a 1  s i d e .  Although t h e  t h e o r e t i c a l  argument f a v o r s  t h e  u s e  of 

cha ined  V a r t i a  - I i n d i c e s ,  t h e  c u r r e n t  p r a c t i c e  of compi l a t ing  n a t i o n a l  

accoun t s  r e s t r i c t s  t o  u s ing  cha ined  Paasche and Laspeyres  i n d i c e s .  Various 

p o s s i b l e  o b j e c t i o n s  t o  t h e  u s e  of cha ined  i n d i c e s  a r e  d i s c u s s e d  and r e j e c t e d .  



1. I n t r o d u c t i o n  and summary 

A c o n s i s t e n t  method f o r  d e f l a t i n g  goods and s e r v i c e s  t r a n s a c t i o n s  i n  t h e  

n a t i o n a l  accoun t s  and i n p u t - o u t p u t t a b l e s  must bo th  be p r a c t i c a b l e  a'nd have a  

sound t h e o r e t i c a l  b a s i s .  The c h o i c e  of such  a  method i s  d i s c u s s e d  from bo th  

t h e s e  ang le s  i n  t h i s  s tudy .  One of t h e  main c o n s i d e r a t i o n s  i s  t h a t  r e g a r d l e s s  

of whether d a t a  from t h e  n a t i o n a l  accoun t s  o r  t h e  i n p u t - o u t p u t t a b l e s  a r e  used 

d i r e c t l y  o r  as m a t e r i a l  f o r  f u r t h e r  s t u d y ,  i t  i s  t h e  y e a r l y  changes which a r e  

of most i n t e r e s t ,  p a r t i c u l a r l y  i f  t h e  va lue  change over  t ime i s  decomposed 

i n t o  a volume component and a p r i c e  component. On t h e  o t h e r  hand, however, t h e  

l e v e l s ,  w í th  t h e  p r i c e  change component e l i m i n a t e d ,  a r e  of r e l evance  f o r  

c e r t a i n  k inds  of s t r u c t u r a l  s t u d i e s .  It appea r s  from t h e  r e l a t i v e  f requency  of 

t h e  v a r i o u s  t y p e s  of u s e ,  however, t h a t  a  c l e a r  p i c t u r e  of t h e  y e a r l y  changes 

i s  more impor tan t  t han  t h e  accuracy  of t h e  l e v e l s  i n d i c a t e d .  This  does  no t  

mean, of c o u r s e ,  t h a t  no e f f o r t  should be made t o  o b t a i n  a c c u r a t e  f i g u r e s  f o r  

t h e  l e v e l s  and i t  w i l 1  be s een  t h a t  t h i s  p r e s e n t s  US w i t h  a  p a r t i c u l a r  dilemma 

where d e f l a t i o n  i s  concerned.  

Chapter  2 d e a l s  w i t h  t h e  d e f l a t i o n  of t h e  n a t i o n a l  accoun t s  d a t a  from t h e  

t h e o r e t i c a l  p o i n t  of view. P r a c t i c a 1  c o n s i d e r a t i o n s  a r e  t aken  i n t 0  account  

on ly  i n s o f a r  a s  t h e y  a r i s e  from t h e  t y p i c a l  way i n  which t h e  n a t i o n a l  a c c o u n t s  

a r e  being composed. The f i r s t  s e c t i o n  of t h i s  c h a p t e r  d e a l s  more s p e c i f i c a l l y  

w i t h  t h e  problem of decomposing t h e  v a l u e  change. The problem i s  examined i n  

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

aggrega t ion  i n t 0  a . p r i c e  and a  q u a n t i t y  component. S e c t i o n  2 d e a l s  w í t h  t h e  

requi rements  which t h e  d e f l a t i o n  method must f u l f i l  i n  view of t h e  s p e c i f i c  

n a t u r e  of t h e  n a t i o n a l  accounts .  Th i s  i s  fo l lowed by a  review of v a r i o u s  index  

number formulae which might be s u i t a b l e  and can  be a p p l i e d .  The combina t ions  

of t h e  Paasche and Laspeyres  formulae and t h e  Var t i a - I  formula a r e  found t o  be 

t h e  most s u i t a b l e .  S e c t i o n  3 i s  devoted t o  t h e  t h e o r e t i c a l  c o n s i d e r a t i o n s  

which must be t a k e n  i n t o  account  when s e l e c t i n g  a n  index  formula t o  be a p p l i e d  

t o  a  s i n g l e  per iod .  I t  i s  concluded t h a t  t h e  Var t i a - I  formula would be t h e  

most s u i t a b l e  i n  s i t u a t i o n s  - which would presumably occur  f r e q u e n t l y  - where 

s t r u c t u r a l  changes t a k e  p l ace  s imu l t aneous ly  i n  both  q u a n t i t i e s  and p r i c e s ,  



s i n c e  t h i s  formula a l l o w s  t h e  e f f e c t s  of t h e s e  changes t o  be d i s t r i b u t e d  over  

t h e  two components. A p r a c t i c a l  d i sadvan tage  of t h i s  formula however, i s  t h a t  

t h e  i n d i c e s  t h u s  ob ta ined  would not  y i e l d  a  t a b l e  e x h i b i t i n g  a d d i t i v e  

c o n s i s t e n c y  i n  r e a l  va lues .  S e c t i o n  4 concerns  t h e  c h o i c e  of formula f o r  

c a l c u l a t i o n  over  s e v e r a l  per iods .  The l i n k i n g  of changes from y e a r  t o  y e a r  t o  

form c h a i n  i n d i c e s  i s  found t o  be t h e  b e s t  o p t i o n  s i n c e  t h e  cou r se  of 

development of t h e  agg rega te s  i n  t h e  inpu t -ou tpu t t ab l e s  and t h e  n a t i o n a l  

accounts  i s  of most r e l evance  t o  u s e r s .  S e c t i o n  5 examines t h e  s u i t a b i l i t y  of 

t h e  Var t ia - I  i ndex  number formula and t h e  c h a i n  index system, which have 

h i t h e r t o  been advocated on t h e o r e t i c a l  g rounds ,  f o r  t h e  compi l a t ion  of 

n a t i o n a l  accounts .  The i n t e g r a t e d  n a t u r e  of t h e  n a t i o n a l  accoun t s  i s  of 

p a r t i c u l a r  r e l evance  i n  t h i s  c o n t e x t  and i t  i s  u n f o r t u n a t e l y  found t h a t  t h e  

Var t i a - I  formula i s  i n a p p r o p i a t e  i n  t h e  l i g h t  of t h e  e s s e n t i a l  f e a t u r e  of t h e  

i n t e g r a t i o n  p r o c e s s ,  i . e .  t h e  comparison of supply and demand o r  r e s o u r c e s  and 

expebd i tu re .  No such  problem a r i s e s ,  however, i n  t h e  c a s e  of t h e  c h a i n  index  

system. The Laspeyres  a d  Paasche formulae would t h e r e f o r e  appea r  t h e  obvious 

cho ices  f o r  t h e  volume and p r i c e s  i n d i c e s  r e s p e c t i v e l y .  To round o f f  t h e  

t h e o r e t i c a l  p a r t ,  t h i s  s e c t i o n  als0 d i s c u s s e s  i s s u e s  of p u b l i c a t i o n  of t h e  

volume and p r i c e  i n d i c e s  and t h e  d e f l a t e d  t a b l e s .  

Chapter 3 d e a l s  i n  g r e a t e r  d e t a i l  w i t h  t h e  p r a c t i c a l  a s p e c t s  of t h e  use  of 

c h a i n  i n d i c e s  f o r  d e f l a t i n g  n a t i o n a l  accounts .  F i r s t ,  we examine t h e  q u e s t i o n  

whether t h e  need f o r  a n  annua l  base y e a r  change,  which i s  a  d i r e c t  r e s u l t  of 

t h e  use  of c h a i n  i n d i c e s ,  l e a d s  t o  any p a r t i c u l a r  problems. It i s  concluded 

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

t h a t  i n  p r i n c i p l e  t h e  Same approach  and e f f o r t  a r e  needed t o  i n t e g r a t e  t h e s e  

d a t a .  These problems a r e  d i s c u s s e d  i n  S e c t i o n  2 of t h i s  c h a p t e r .  Second, t h e r e  

i s  t h e  q u e s t i o n  of whether  t h e  use  of c h a i n  i n d i c e s  r a t h e r  t han  d i r e c t  i n d i c e s  

i n  i t s e l f  poses  any s p e c i f i c  problems i f  i t  i s  no t  p o s s i b l e  t o  u s e  t h e  e n t i r e  

d e t a i l e d  system of accoun t s  and t a b l e s  when p r e p a r i n g  n a t i o n a l  accounts .  

Aspec ts  of t h i s  q u e s t i o n  i n c l u d e  t h e  l e v e l  of a g g r e g a t i o n ,  t h e - p r e p a r a t i o n  of 

p r o v i s i o n a l  e s t i m s t e s  f o t  t h e  most r e c e n t  y e a r s  on t h e  b a s i s  of i n e v i t a b l y  

l i m i t e d  d a t a  and t h e  s i t u a t i o n  which a r i s e s  i f  i n p u t - o u t p u t t a b l e s  i n t e g r a t e d  

i n t 0  t h e  n a t i o n a l  accounts  a r e  u n a v a i l a b l e  o r  a t  l e a s t  no t  a v a i l a b l e  f o r  each  



year.  These a s p e c t s  a r e  d iscussed i n  Sec t ions  3 - 5 of t h i s  chapter .  It i s  

found t h a t  t h e  s i t u a t i o n s  descr ibed do not provide any p a r t i c u l a r  argument 

a g a i n s t  t h e  use  of c h a i n  i n d i c e s ,  except i n  s i t u a t i o n s  where value d a t a  i n  

c u r r e n t  p r i c e s  and d e f l a t o r s  a r e  no t  both a v a i l a b l e ,  a s  can happen, f o t  

example, i n  t h e  p r e p a r a t i o n  of p r o v i s i o n a l  e s t i m a t e s  f o r  t h e  most r e c e n t  yea r s .  

2. Theore t ica1  a s p e c t s  of d e f l a t i o n  

2.1. Decomposing t h e  va lue  change 

The t r a n s a c t i o n  t o t a l s  f o r  va r ious  per iods ,  which d e r i v e  from t h e  f a c t  t h a t  ' 

given q u a n t i t i e s  of goods a r e  s o l d  a t  g iven p r i c e s ,  a r e  u s u a l l y  expressed i n  

terms of va lue .  The change i n  t h e s e  values  i n  two consecut ive  pe r iods  i s  made 

up of two components, a  change i n  t h e  p r i c e s  and a  change i n  t h e  q u a n t i t i e s .  

I n  t h e  case  of t r a n s a c t i o n s  i n  a  s i n g l e  homogeneous product  the  va lue  change 

can i n  genera1 be broken down i n t o  a  p r i c e  change and a  q u a n t i t y  change. I f  

"quanti ty" i s  def ined a s  t h e  number of u n i t s  of t h e  product  i n  ques t ion  and 

"pr ice"  def ined a s  t h e  number of money u n i t s  pe r  u n i t  of product ,  "quan t i ty"  

and "price" provide a  good b a s i s  f o r  e f f e c t i v e l y  decomposing t h e  value change 

between two t r a n s a c t i o n s  involving t h e  Same homogeneous product .  

The d a t a  contained i n  t h e  n a t i o n a l  accounts  and input-output tables ,  

however, always r e l a t e  t o  aggrega tes  of t r a n s a c t i o n s  i n  va r ious  goods and 

s e r v i c e s  and of va r ious  economic groups. A s  soon a s  aggrega tes  of t h i s  kind 

come i n t o  p lay ,  t h e  terms "quan t i ty"  and " p r i c e "  cease  t o  be c l e a r  and 

unambiguous s i n c e  q u a n t i t i e s  of d i f f e r e n t  products  cannot be added and p r i c e s  

of d i f f e r e n t  products  a r e  not  comparable wi th  each o t h e r .  Thus t h e  aggrega t ion  

problem adds a  f u r t h e r  dimension t o  t h e  d i f f i c u l t i e s  a l r e a d y  i n h e r e n t  i n  

decomposing a value  change i n t o  q u a n t i t y  change and p r i c e  change components. 



On t h e  s u b j e c t  of p r i c e  i n d i c e s  and q u a n t i t y  i n d i c e s ,  economic t h e o r y  and 

s t a t i s t i c a 1  theo ry  d i f f e r  bo th  i n  t h e  way t h i s  problem i s  perce ived  and i n  t h e  

way i t  i s  d e a l t  with.  I n  economic t h e o r y ,  t h e  a g g r e g a t i o n  problem i s  approached 

from t h e  assumption of op t imiz ing  behaviour ,  g i v e n  t h e  p r o d u c t i o n  and u t i l i t y  

f u n c t i o n s .  Viewed i n  t h e s e  terms,  t h e  change i n  l e v e l  of p roduc t ion  o r  u t i l i t y  

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

changes i n  t r a n s a c t i o n s  i n  i n d i v i d u a l  p roduc t s  ( 1 ) .  Thus, micrweconomic 

theo ry  p rov ides  US w i th  a concep tua l  framework w i t h i n  which t h e  q u a n t i t y  and 

p r i c e  changes i n  a n  a g g r e g a t e  of t r a n s a c t i o n s  i n  v a r i o u s  goods may be d c f i n e d  

f o r  t h e  i n d i v i d u a l  economic s u b j e c t s .  I n  t h i s  way t h e  method of  a g g r e g a t i o n  

always depends on t h e  f o m  of t h e  p roduc t ion  f u n c t i o n  o r  u t i l i t y  f u n c t i o n  f o r  

t h e  economic s u b j e c t  i n  ques t ion .  I f  t h e  t r a n s a c t i o n s  of t h e  v a r i o u s  economic 

s u b j e c t s  a r e  t h e n  t a k e n  t o g e t h e r  i n  o r d e r  t o  o b t a i n  macro- o r  meso-economic 

t o t a l s ,  an  a g g r e g a t i o n  problem a r i s e s  once more. Less  p r o g r e s s  has  been made 

towards a  t h e o r e t i c a 1  s o l u t i o n  of t h i s  problem t h a n  a t  micro  l e v e l ,  a l t h o u g h  

i n t e r e s t i n g  s t u d i e s  have been c a r r i e d  ou t  (2 ) .  There must e i t h e r  be r e c o u r s e  

t o  i n t e r p e r s o n a l  u t i l i t y  comparison, f o r  which t h e r e  i s  no u n i v e r s a l l y  

accepted  b a s i s ,  o r  f a i r l y  s t r i n g e n t  requi rements  must be s e t  i n  o r d e r  t o  

a r r i v e  a t  a  meaningful  macro-index on t h e  b a s i s  of m i c r w f u n c t i o n s .  These 

requi rements  may r e l a t e  both  t o  t h e  form of t h e  micro  u t i l i t y  and p r o d u c t i o n  

f u n c t i o n s  and t o  t h e  d i s t r i b u t i o n  of t h e  u t i l i t y  and p roduc t ion  c o e f f i c i e n t s  

ove r  u n i t s .  I n  both c a s e s  t h e  requi rements  a r e  t o o  r e s t r i c t i v e  t o  s e r v e  a s  a  

s t a r t i n g  p o i n t  i n  s t a t i s t i c a 1  p r a c t i c e .  I n  a d d i t i o n ,  t h e r e  i s  t h e  q u e s t i o n  of 

whether  o r  no t  t h e  assumption of opt ima1 ( r a t i o n a l )  behaviour ,  which i s  

a p p l i e d  i n  t h e  economic theo ry  of i n d i c e s ,  p r o v i d e s  an  a p p r o p r i a t e  b a s i s  f o r  

s t a t i s t i c a 1  d a t a .  

For t h i s  reason ,  t h e r e  i s  room f o r  a  s t a t i s t i c a 1  theo ry  of i n d i c e s .  I n  what 

fo l lows ,  t h e r e f o r e ,  economic t h e o r y  w i l 1  be s e t  a s i d e  i n  f a v o u r  of t h e  

s t a t i s t i c a 1  approach  t o  t h e  problem. I n  s t a t i s t i c a 1  t h e o r y ,  t h e  problem o f  

agg rega t ion  i s  approached d i r e c t l y  a t  a macro- o r  meso-economic l e v e l  s i n c e  

t h e  aim of economic s t a t i s t i c s  i s  t o  o b t a i n  i n f o r m a t i o n  of t h e  t o t a l  t r a n s -  

a c t i o n s  invo lv ing  c e r t a i n  economic g roups ,  p roduc t  g roups  and t r a n s a c t i o n  

c a t e g o r i e s .  Viewed from t h e  s t a t i s t i c a 1  a n g l e  t h e  a g g r e g a t i o n  problem i n v o l v e s  



t h e  s e l e c t i o n  of a system of weights  which w i l l  permit  j o i n t  e v a l u a t i o n  of 

changes i n  non-addi t ive q u a n t i t i e s  and non-comparable p r i c e s .  Consequent ly,  

t h e  s t a t i s t i c a 1  theo ry  of i ndex  numbers c o n c e n t r a t e s  p r i m a r i l y  on t h e  

c h a r a c t e r i s t i c s  of t h e  i n d i c e s  t o  be ob ta ined  i n  connec t ion  w i t h  t h e  system of 

weights .  

From a s t a t i s t i c a 1  p o i n t  of view, q u a n t i t i e s  of d i f f e r e n t  p roduc t s  can  be 

added only  by weight ing  them by p r i c e s ,  w h i l e  p r i c e s  can  be averaged o n l y  by 

weight ing  them by q u a n t i t i e s .  However, t h i s  g i v e s  r i s e  t o  a n  a d d i t i o n a l  e lement  

i n  t h e  decomposi t ion of t h e  va lue  change,  i .e. t h e  weight ing  s t r u c t u r e .  Viewed 

i n  t h i s  way, i t  i s  p o s s i b l e ,  on t h e  b a s i s  of t h e  q u a n t i t i e s  and p r i c e s  b e f o r e  

and a f t e r  t h e  change, t o  d i s t i n g u i s h  t h r e e  b a s i c  components i n  each  v a l u e  

change of an  a g g r e g a t e ,  i . e . :  

- a "pure" p r i c e  component, c a l c u l a t e d  on t h e  b a s i s  of t h e  i n i t i a l  baske t  of 

q u a n t i t i e s  and p r i c e s ;  
- a  "pure" q u a n t i t y  component c a l c u l a t e d  on t h e  b a s i s  of t h e  i n i t i a 1  baske t  

of q u a n t i t i e s  and p r i c e s ;  

- t h e  changes i n  t h e  q u a n t i t y  and p r i c e  s t r u c t u r e s  ( s t r u c t u r a l - c h a n g e  

component). 

These components a r e  d i s c u s s e d  i n  g r e a t e r  d e t a i l  i n  t h e  annex, where i t  i s  

shown t h a t  t h e  s t r u c t u r a l  component i s  s i g n i f i c a n t  on ly  i f  changes occu r  i n  

t h e  s t r u c t u r e s  of  b o t h  t h e  q u a n t i t i e s  and t h e  p r i c e s .  Thus, t h i s  component 

a lways r e l a t e s  t o  both  p r i c e s  and q u a n t i t i e s .  Only i f  t h i s  s t r u c t u r a l  change 

component i s  i n s i g n i f i c a n t  t h e  v a l u e  change can  be decomposed e n t i r e l y  i n t o  a  

pure p r i c e  component and a pure  q u a n t i t y  component. Th i s  s i t u a t i o n  o c c u r s  i f  

t h e r e  have been no s t r u c t u r a l  changes i n  one of t h e  two a r e a s  o r  i f  t h e r e  i s  

no c o r r e l a t i o n  between t h e  r e l a t i v e  q u a n t i t y  changes  and t h e  r e l a t i v e  p r i c e  

changes. 

I n  p r a c t i c e ,  s t r u c t u r a l  changes w i l l  o ccu r  more o r  l e s s  r e g u l a r l y ,  a l b e i t  

g r a d u a l l y ,  i n  t h e  economic p roces s .  Thus, when c o n s i d e r i n g  t h e  c h o i c e  of 

method f o r  d e f l a t i n g  t h e  economic a g g r e g a t e s  i n  t h e  n a t i o n a l  accoun t s  and 



i npu t -ou tpu t t ab l e s ,  account  must be t aken  of t h e  e x i s t e n c e  and magnitude of 

t h e  s t r u c t u r a l  change component, s i n c e  t h i s  means t h a t  t h e  va lue  change cannot  

be e n t i r e l y  decomposed i n t o  a pu re  p r i c e  component and a  pu re  q u a n t i t y  

component. Howewer, i f  we r e q u i r e  t h a t  t h e  va lue  change be decomposed wi thou t  

remainder,  t h e r e  a r e  b a s i c a l l y  t h r e e  p o s s i b l e  ways of  de 'a l ing  wi th  t h e  

s t r u c t u r a l  change component, i . e .  i t  may be: 

- i nc luded  w i t h  ehe  q u a n t i t y  component 
- i nc luded  w i t h  t h e  p r i c e  component 

- d i s t r i b u t e d  ove r  t h e  two components. 

I n  t h e  f i r s t  two c a s e s  e i t h e r  a  pure p r i c e  component o r  a  pu re  q u a n t i t y  

component a r e  ob ta ined .  I f  changes i n  q u a n t i t y  a r e  accompanied by s t r u c t u r a l  

changes and t h e  mixed component i s  ( p a r t i a l l y )  i nc luded  wi th  t h e  q u a n t i t y  

component, t h i s  w i l l  no l o n g e r  be a pu re  r e f l e c t i o n  of t h e  q u a n t i t y  changes. 

I n  economic a n a l y s i s  t h i s  i s  u s u a l l y  r e f e r r e d  t o  a s  "volume". I f  t h e  

s t r u c t u r a l  change component i s  inc luded  w i t h  t h e  p r i c e  component, t h i s  i s  no 

longe r  a pure r e f l e c t i o n  of p r i c e  changes.  There i s  no e q u i v a l e n t ,  i n  t h e  

f i e l d  of p r i c e  changes,  t o  t h e  term "volume" a s  used i n  connec t ion  w i t h  

q u a n t i t i e s .  Fo r  t h e  sake  of c l a r i t y ,  we r e f e r  t o  t h e  r e s u l t s  of i n c l u d i n g  

( p a r t  o f )  t h e  s t r u c t u r a l  change component i n  t h e  p r i c e  change component as t h e  

"aggregated p r i c e  change". 

The fo l lowing  n o t a t i o n  w i l l  t h e r e f o r e  be used i n  t h e  remainder of t h i s  paper :  

a t  t h e  l e v e l  of i n d i v i d u a l  t r a n s a c t i o n s :  

va lue  = q u a n t i t y  x  p r i c e  pe r  u n i t  

v  

a t  t h e  agg rega te  l e v e l :  

va lue  i n d e x  = volume index  x  aggrega ted  p r i c e  index  

V = Q x P .  



The mixed n a t u r e  of t h e  s t r u c t u r a l  change component has l e d  t o  t h e  development 

of a  number of methods which penni t  t h e  va lue  change of aggrega tes  t o  be s p l i t  

i n t o  a  volume change and an  aggregated p r i c e  change. These methods may be 

found i n  index number theory.  The index number formulae d i f f e r  from each o t h e r  

w i t h  r e spec t  t o  t h e  way i n  which they t ake  account  of t h e  s t r u c t u r a l  change 

component. This  i s  t h e  reason f o r  t h e  d i f f e r e n c e s  i n  t h e  way i n  which t h e  

weightings a r e  compiled on t h e  b a s i s  of t h e  a v a i l a b l e  va lue ,  q u a n t i t y  and 

p r i c e  da ta .  

A g r e a t  number of index formulae can be found i n  t h e  l i t e r a t u r e .  S ince  our  

aim here  i s  t o  decompose t h e  value  change of aggrega tes  of t h e  kind found i n  

t h e  n a t i o n a l  accounts  and input-output tables , .  we should obviously f i r s t  of a l 1  

examine what formulae a r e  a p p l i c a b l e  t o  d a t a  contained i n  such a  s p e c i f i c  

system. This  ques t ion  w i l l  be examined i n  t h e  fo l lowing s e c t i o n  where a  

pre l iminary  s e l e c t i o n  w i l l  be made from t h e  va r ious  index formulae a v a i l a b l e .  

Thus, t h e  ques t ion  of how t h e  s t r u c t u r a l  change component i s  d e a l t  wi th  f o r  

a l 1  known index formulae w i l l  not  be examined exhaust ive ly .  

2.2. The s p e c i f i c  n a t u r e  of t h e  n a t i o n a l  accounts  and inpu t -ou tpu t t ab les  and 

t h e  a v a i l a b l e  index number formulae 

Both t h e  n a t i o n a l  accounts  and t h e  inpu t -ou tpu t t ab les  d e s c r i b e  t h e  t r a n s -  

a c t i o n s  of c e r t a i n  economic groups. This  i s  done always i n  terms of t h e  

incomes and expendi tures  of t h e  va r ious  groups and hence s p e c i f i c a l l y  r e f l e c t s  

t h e  i n t e r r e l a t i o n s h i p s .  Thus, t h e  t a b l e s  a r e  always twodimensional. This  can  

be seen most c l e a r l y  i n  t h e  u s u a l  type  of inpu t -ou tpu t t ab le ,  but a l s 0  t h e  

n a t i o n a l  accounts  themselves a r e  a  double-entry system. I n  view of t h i s  

s p e c i f i c  c h a r a c t e r  of t h e  d a t a  conta ined i n  t h e  n a t i o n a l  accounts  and t h e  

input-output tables ,  a  requirement f o t  d e f l a t i o n  purposes must be t h a t  t h e  

va lue  change i s  decomposed i n t o  a  volume component and an aggregated p r i c e  

component without  remainder, s i n c e  only  i n  t h i s  way t h e  i n t e r n a l  cons i s t ency  

of t h e  systems can be maintained when t h e  d a t a  a r e  d e f l a t e d .  Thus t h e  aim i s  

not  t o  i s o l a t e  pure p r i c e  components o r  pure q u a n t i t y  components. The primary 



concern  when decomposing t h e  va lue  change i n  a g g r e g a t e s  i n  t h e  n a t i o n a l  

accoun t s  and i n p u t - o u t p u t t a b l e s  i s  t o  r e f l e c t  t h e  r e a l  (volume) change i n  t h e  

t r a n s a c t i o n  aggrega te .  I n  t h e  s t a t i s t i c a 1  t h e o r y  of i n d e x  numbers, t h e  a i m  of 

d i v i d i n g  t h e  va lue  change wi thou t  remainder i n t o  a volume component and a n  

aggrega ted  p r i c e  component i s  formal ized  i n  t h e  f a c t o r  r e v e r s a l  t e s t ,  i . e .  

Q x P P V. TWO v e r s i o n s  of t h i s  t e s t  a r e  d i s t i n g u i s h e d  i n  t h e  l i t e r a t u r e ,  

- Strong f a c t o r  r e v e r s a l  t e s t ,  which r e q u i r e s  t h a t  t h e  formulae  f o r  Q and P 

have t h e  Same form; 

- Weak f a c t o r  r e v e r s a l  t e s t ,  whereby t h e  formulae f o r  Q and P need n o t  have 

t h e  Same form. 

The f a c t  t h a t  t h e  n a t i o n a l  accoun t s  and t h e  i n p u t - o u t p u t t a b l e s  a r e  two- 

d imens ional  a d d i t i v e  sys tems,  i n  which both t h e  rows and t h e  columns add up t o  

known s u b - t o t a l s  and a  known t o t a l ,  l e a d s  d i r e c t l y  t o  a  second requi rement  

which t h e  index  number formulae must f u l f i l .  The v a l u e  change of t h e  v a r i o u s  

( s u b ) t o t a l s  must be decomposed i n  a  mutua l ly  c o n s i s t e n t  manner, wh i l e  t h e  

method used f o r  decomposing t h e  va lue  change of t h e  s u b t o t a l s  making up a 

t o t a l  must be c o n s i s t e n t  w i t h  t h e  method a p p l i e d  t o  t h e  t o t a l  i t s e l f .  I n  t h e  

theory  of i n d i c e s  t h i s  i s  known a s  t h e  consistency-in-aggregation r equ i r emen t ,  

i . e .  t h e  r e s u l t  of t h e  index  formulae must always be t h e  same r e g a r d l e s s  of 

whether t h e  index  f o r  t h e  a g g r e g a t e  i s  c a l c u l a t e d  by app ly ing  t h e  formula  t o  

a l 1  t h e  i n d i v i d u a l  d a t a  forming t h e  a g g r e g a t e ,  o r  whether i t  i s  f i r s t  a p p l i e d  

t o  two o r  more subgroups and t h e  i n d i c e s  t h u s  o b t a i n e d  a r e  subsequen t ly  aggre-  

g a t e d  us ing  t h e  same formulae.  I f  t h e  agg rega te  c o n s i s t s  of n  e lements ,  t h e n  

I ( l ;  .... .;n) = I ( I  ( l ;  .. .. . ; f )  ; I ( g ;  ... .. ;n) ). 

These two requi rements  must be f u l f i l l e d  i f  t h e  va lue  change between two 

i n p u t - o u t p u t t a b l e s  i s  t o  be decomposed i n t o  volume change and aggrega ted  p r i c e  

change components i n  a manner c o n s i s t e n t  w i t h  t h e  p e c u l i a r i t i e s  of t h e  t a b l e s  

i n  ques t ion .  



Most of t h e  index  number formulae can  be d iv ided  very roughly,  bu t  none- 

t h e l e s s  meaningfu l ly ,  i n t 0  two groups .  The f i r s t  compr ises  t h e  a r i t h m e t i c a l  

means whereby t h e  change i n  t h e  v a l u e  of t h e  magnitude t o  which t h e  index  

relates i s  c a l c u l a t e d  as a weighted a r i t h m e t i c a l  mean of t h e  changes i n  t h e  

c o n s t i t u e n t  e lements .  I n d i c e s  of t h i s  k ind  t a k e  t h e  fo l lowing  fonn:  

Volume-index 

Aggregated p r i c e  index  

where : z 
i 

i l,. ..., n deno te  t h e  i n d i v i d u a l  e lements  making up t h e  a g g r e g a t e ,  O 

deno te s  t h e  base moment and i t h e  comparison moment. 

The b e s t  known examples of t h i s  k ind  of i ndex  a r e  t h e  Laspeyres  and Paasche 

formulae ( s u b s c r i p t  i d e l e t e d ) ,  

poqo 
~ a s p e y r e s  Q ~ =  Z - X 

=poqo 

Paasche Qp=z p1qo 
X 

CPlQ0 

'L L P 
The combinat ions (Q , P ) and (Q', P ) do n o t  s a t i s f y  t h e  f a c t o r  

r e v e r s a l  test ,  whereas bo th  t h i s  t e s t  and t h e  consistency-in-aggregation 
L P P L 

requirement  a r e  s a t i s f i e d  by t h e  combina t ions  (Q , P ) and (Q  , P ). 

The f a c t  t h a t  t h e  former  combina t ions  do n o t  s a t i s f y  t h e  f a c t o r  r e v e r s a l  t e s t  

i s  due t o  t h e  f a c t  t h a t  t h e s e  i n d i c e s  r e p r e s e n t  a pure  q u a n t i t y  component and 



a pure p r i c e  component r e s p e c t i v e l y .  I n  bo th  c a s e s ,  t h e  mixed s t r u c t u r a l  

change component i s  d i s r e g a r d e d .  Th i s  component c o n s t i t u t e s  t h e  d i f f e r e n c e  
L P 

between P and P . 
The second group of i ndex  number formulae comprises  t h e  geomet r i ca l  means, 

whereby t h e  change i n  t h e  va lue  of t h e  magnitude t o  which t h e  index  r e l a t e s  i s  

c a l c u l a t e d  a s  a weighted g e o m e t r i c a l  mean of t h e  changes i n  t h e  c o n s t i t u e n t  

element s. 

These i n d i c e s  t a k e  t h e  fo l lowing  gene ra1  form: 

Volume index  : 

Aggregated p r i c e  index:  

where : I: w = l  
i i 

S i n c e  f o r  our  purposes i n d i c e s  must s a t i s f y  t h e  f a c t o r  r e v e r s a l  t e s t  and t h e  

consistency-in-aggregation requi rement ,  t h e  c h o i c e  i s  l i m i t e d  i n  t h i s  c a t e g o r y  

t o o .  Only t h e  index  formula  known as Var t i a - I  s a t i s f i e s  bo th  requi rements .  The 

i n d i c e s  r ead  

pV = 

- 
i n  which - - P i l Q i 1  p i  0% o / C P i l %  - C p i o q i o  

€i 
l n P i l q i l -  l n P i 0 q i 0  In [LPi lq i l ]  -ln[I:pi0qiO] 



This is even an example of strong factor reversal since the formulae for P and 

Q are identical in structure. 

Outside these two groups is the Fisher index, which occupies au inter- 

mediate position in that it is the geometrical mean of the Paasche and 

Laspeyres indices. This formula satisfies the factor reversal test but does 

not meet the consistency-in-aggregation requirement and can therefore, in our 

view, be disregarded for present purposes. 

If more than one period is taken int0 account, there are two ways of 

decomposing the value change between initia1 and final moment. A situation of 

this kind may be described as n moments of observation separated by n-l 

periods. One possibility is to apply the index formulae directly to the total 

length of al1 the periods. In this case, moment of observation O becomes the 

base moment and moment of observation n the comparison moment. This wil1 be 

referred to as "direct application of the index formula". Alternatively, the 

formula may be applied to each period separately, after which consecutive 

values of the indices obtained for each period are multiplied to form an index 

for the total of the periods. This is known as linking and the result is a 

chain index. 

The choice between the direct application of index number formulae and the 

chain sys,tem is entirely different from the choice between the various index 

number formulae. The choice of the most appropiate index number formula 

concerns the way in which simultaneous changes in values, quantities and 

prices must be aggregated. The choice between the direct application of index 

number formulae and the chain approach concerns the.question how consecutive 

changes must be treated to form a time series. 

There are therefore four possibilities left for decomposing value changes 

between two or more consecutive input-outputtables. As regards the form of the 

index formulae, the combinations of the Paasche and Laspeyres formulae or the 

Vartia I formula may be used. These two possibilities may then, if several 

periods are taken int0 consideration, be applied either directly or in the 

form of chain indices. 



2 . 3 .  Calcu la t ion  over a s i n g l e  period:  t h e o r e t i c a 1  c o n s i d e r a t i o n s  

If a Laspeyres-type volume index and a Paasche-type aggregated p r i c e  index a r e  

used, t h e  change i n  volume i s  c a l c u l a t e d  on t h e  b a s i s  of t h e  composit ion of 

t h e  basket  a t  obse rva t ion  moment O and t h e  aggregated p r i c e  change on t h e  

b a s i s  of t h e  composition of t h e  basket  a t  moment 1. This  means, i n  more p r e c i s e  

tenns ,  t h a t  t h e  p r i c e  s t r u c t u r e  a t  moment O i s  assumed t o  be c h a r a c t e r i s t i c  

when c a l c u l a t i n g  t h e  volume change, and t h e  q u a n t i t y  s t r u c t u r e  a t  moment 1 i s  

assumed t o  be c h a r a c t e r i s t i c  when c a l c u l a t i n g  t h e  aggregated p r i c e  change. 

S ta ted  otherwise,  use  of t h e  Laspeyres formula f o r  t h e  volume index y i e l d s  t h e  

pure  quan t i ty  component. I f  t h e  s t ruc tura l -change component has  a va lue  

d i f f e r e n t  from 1, i . e .  i f  c o r r e l a t e d  s t r u c t u r a l  changes have taken p lace  i n  

p r i c e s  and q u a n t i t i e s ,  t h i s  component i s  now i m p l i c i t l y  inc luded e n t i r e l y  i n  

t h e  p r i c e  component. This  combination would t h e r e f o r e  be less l i k e l y  t o  g i v e  

an  accura te  p i c t u r e  of a r e a l  s i t u a t i o n  i n  which s t r u c t u r a l  changes occurred 

i n  both components. The combination of Paasche-type volume i n d i c e s  and 

Laspeyres-type aggregated p r i c e  i n d i c e s  g i v e s  r i s e  t o  an analogous s i t u a t i o n ,  

i .e.  t h e  e n t i r e  s t r u c t u r a l  change component i s  i m p l i c i t l y  inc luded wi th  t h e  

q u a n t i t y  component. 

I f  t h e  component r e l a t i n g  t o  s t r u c t u r a l  changes i n  t h e  p r i c e s  and 

q u a n t i t i e s  i s  t o  be d i s t r i b u t e d  more evenly,  t h e  composit ion of t h e  basket  a t  

moment O and a t  moment 1 must both be taken i n t o  account .  I n  o t h e r  words, an  

average of t h e  r e l a t i v e  va lues  of t h e  i n d i v i d u a l  goods i n  both  baske t s  must be 

used. Many index number formulae use an average of t h e  r e l a t i v e  values.  The 

well-known F i s h e r  index i s  i n  e f f e c t  a n  index of t h i s  k ind,  a l though h e t e  

i n d i c e s  a r e  f i r s t  c a l c u l a t e d  wi th  t h e  Paasche and Laspeyres formulae,  t a k i n g  

t h e  f i n a l  basket and t h e  i n i t i a 1  basket  r e s p e c t i v e l y  a s  t h e  r e f e r e n c e  f o t  t h e  

weights ,  a f t e r  which t h e  geometr ica l  mean of t h e s e  i n d i c e s  i s  taken. I n  t h e  

case of t h e  Vart ia-I  index number formula, t h e  weights  a r e  a l s 0  based on both 

baske t s  and t a k e  t h e  form of a loga r i thmic  mean. 

On t h e  one hand, t h e  cho ice  of t h e  type  of average i s  r e l a t i v e l y  a r b i t r a r y  

a s  long a s  no f u r t h e r  informat ion  i s  a v a i l a b l e  on t h e  s t r u c t u r a l  changes 



themselves. On t h e  o t h e r  hand, t h e  Var t ia- I  formula i s  t h e  only known index 

formula using an average basket  f o r  t h e  weights which i s  c o n s i s t e n t  i n  

aggregation.  S ince ,  however, t h i s  i s  an  e s s e n t i a l  requirement, a s  expla ined 

above, t h e  only choice  s t i l l  t o  be made i s  between t h e  combinations of Paasche 

and Laspeyres formulae and t h e  Var t ia- I  formula. S ince  t h e  Var t i a  formula 

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

where s t r u c t u r a l  changes t a k e  p lace  i n  q u a n t i t i e s  and p r i c e s  s imultaneously.  

Q u i t e  simply, i t  may be argued t h a t  subsuming t h e  e n t i r e  s t r u c t u r a l  component 

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

t h a t  adopting a n  in te rmedia te  p o s i t i o n  must t h e r e f o r e  be regarded a s  

r e l a t i v e l y  less a r b i t r a r y .  

The use of an  average basket  f o r  t h e  system of weights  can a l s 0  be defended 

on t h e  grounds t h a t  an  average basket  of q u a n t i t i e s  and p r i c e s  i s  l i k e l y  t o  be 

a more r e p r e s e n t a t i v e  r e fe rence  f o r  t h e  decomposition of t h e  value change than  

e i t h e r  t h e  i n i t i a l  o r  t h e  f i n a l  basket .  I n  s t a t i s t i c a 1  p r a c t i c e ,  t h e  probable  

r e p r e s e n t a t i v i t y  w i l l  be an important  f a c t o r  in f luenc ing  t h e  choice  of index 

number formula, s i n c e  both f o r  p r a c t i c a l  reasons  and i n  t h e  i n t e r e s t s  of 

c o n t i n u i t y  f r equen t  changes i n  t h e  index number formula used a r e  not  d e s i r a b l e .  

For t h e s e  reasons ,  t h e  Var t ia- I  formula would appear  t o  be t h e  most s u i t a b l e  

f o t  d e f l a t i n g  t h e  d a t a  conta ined i n  t h e  n a t i o n a l  accounts  and input-output- 

t a b l e s ,  s i n c e  t h e  s t r u c t u r a l  change component i s  d i s t r i b u t e d  over t h e  two 

o t h e r  components. The degree of p re fe rence  thus  depends on t h e  r e l a t i v e  

s i g n i f i c a n c e  of t h i s  component, which i n  t u r n  g e n e r a l l y  depends on t h e  l e n g t h  

of  t h e  i n t e r v a l  f o r  which t h e  c a l c u l a t i o n s  wi th  t h e  index number formula a r e  

c a r r i e d  out .  The i n t e r p l a y  of theory  and p r a c t i c e  w i l l  be f u r t h e r  d i scussed  i n  

s e c t i o n  2.5. Then we w i l l  d i s c u s s  a l c o  t h e  p r a c t i c a l  d isadvantage  of t h e  

Vart ia-I  formula, i.e. l t s  m u l t i p l i c a t i v e  c h a r a c t e r ,  which means t h a t  w i t h  

t h i s  formula t h e  m u l t i p l i c a t i o n  of t h e  i n i t i a l  va lue  t a b l e  by t h e  volume 

i n d i c e s  t a b l e  need no t  r e s u l t  i n  a  t a b l e  which e x h i b i t s  a d d i t i v e  cons i s t ency  

i n  r e a l  values.  Thus i f  t h e  Var t ia- I  formula i s  used, a  t a b l e  showing t h e  

t r a n s a c t i o n  t o t a l s  f o r  a  p a r t i c u l a r  moment of obse rva t ion  i n  terms of t h e  

p r i c e s  of t h e  previous  moment of obse rva t ion  can e x h i b i t  s t a t i s t i c a l  o r  

aggregat ion  d i sc repanc ies .  



2.4. Calculation over several periods: theoretica1 considerations 

Calculation over several periods involves t observations including t-l 

periods. It is assumed that a calendar year can be regarded as a single moment 

of observation. The choice of index number formula thus primarily depends on 

whether the formulae are to be applied to the entire interval made up by a 

number of consecutive periods or in the form of a chain index, whereby the 

formula is always applied to a single period between two consecutive moments 

of observation, after which the indices thus obtained are multiplied to obtain 

an index fot the entire interval. The choice can be expressed as follows: 

where the variable T stands for a moment of observation, the prices and 

quantities of which are taken as the basis for the application of the index 

number formula. In the previous section, the aim was unambiguous. The value 

change between two consecutive moments of observation had to be decomposed 

into a volume change and an aggregated price change. At the Same time the two 

observations were made comparable in terms of deflated value. üìhen several 

moments of observation separated by several periods are involved, the choice 

of aim is wider. One aim might be to deflate the value of an aggregate at 

moment t in such a way as to afford optimum comparability with the data 

relating to moment 0. Alternatively, the aim might be to gain as clear a 

picture as possible of the changes in volume and aggregated price from one 

moment to the next. 

The former of these two aims, i.e. detennining a deflated value for moment 

t which wil1 be comparable with the observation for moment 0, does not pose 

any problems other than those described in the previous section. In this case, 

the observation moments between O and t are irrelevant. Direct application of 

the Vartia-I index number formula would appear the obvious choice. The 

increasing likelihood of simultaneous structural changes in quantities and 

prices which results as the length of the time interval separating the two 

moments of observation increases can only strengthen the case in favour of the 

Vartia-I formula. 



I f  t h e  index  number formula i s  a p p l i e d  d i r e c t l y  i n  o r d e r  t o  compare two 

moments of o b s e r v a t i o n  which are wide ly  s e p a r a t e d  i n  t ime,  t h e  second aim i s  

n o t  achieved ,  i.e. no p i c t u r e  of t h e  changes between t h e  v a r i o u s  i n t e r m e d i a t e  

moments i s  obta ined .  I £  s t r u c t u r a l  changes  occu r  i n  t h e  q u a n t i t i e s  and p r i c e s  

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

I n  t h e  c a s e  of d i r e c t  a p p l i c a t i o n  of t h e  index  number formulae ,  t h e  change f o r  

t h e  per iod  ( t , î+l)  i s  c a l c u l a t e d  on t h e  b a s i s  of I ( o , t )  and I ( o , t + l ) .  C l e a r l y ,  

i f  t h e r e  a r e  s t r u c t u r a l  changes t h e  composi t ion  of t h e  baske t  a t  moment O w i l l  

"contaminate" t h e  change c a l c u l a t e d .  I n  t h e  i n t e r e s t  o f  t h e  g r e a t e s t  p o s s i b l e  

accuracy  i n  t h e  c a l c u l a t i o n s ,  t h e  change i n  q u e s t i o n  should  be c a l c u l a t e d  on 

t h e  b a s i s  of  t h e  formula I ( t , t + l ) ,  s i n c e  t h e n  on ly  t h e  composi t ion  of t h e  

b a s k e t s  a t  t and t+l w i l l  de te rmine  t h e  system of weights .  The way i n  which 

t h e  changes t a k e  p l ace  i s  b e s t  determined by c a l c u l a t i n g  t h e  volume changes  

a.nd t h e  p r i c e  changes f o r  each  p a i r  of a d j a c e n t  moments of obse rva t ion .  I n  

t h i s  way t h e  second a i m  i s  achieved .  I f  t h i s  i s  c a r r i e d  o u t  on a n  a n n u a l  

b a s i s ,  s e r i e s  of annua l  changes a r e  produced. These can  e a s i l y  be conve r t ed  

i n t 0  c h a i n  i n d i c e s  by m u l t i p l i c a t i o n .  

I f  t h i s  method i s  chosen,  t h e r e  i s  t h e  q u e s t i o n  of t h e  e x t e n t  t o  which t h e  

f i r s t  aim can  a l c o  be achieved ,  i .e. comparing t h e  o b s e r v a t i o n s  made a t  two 

non-adjacent moments. Gene ra l ly  speaking ,  t h e  change which has  t a k e n  p l a c e  i n  

a  p a r t i c u l a r  magnitude between two non-adjacent p o i n t s  can  be de termined  by 

d i r e c t  measurement o v e r  t h e  e n t i r e  i n t e r v a l  which h a s  e l a p s e d ,  o r  by 

accumulat ion of changes which have t a k e n  p l a c e  i n  t h e  p e r i o d s  making up t h e  

i n t e r v a l .  I n  t h e  l a t t e r  c a s e ,  t h e  r e s u l t  of t h e  c a l c u l a t i o n  depends on  bo th  

t h e  magnitude and t h e  t iming  of t h e  changes.  T h e o r e t i c a l l y ,  a  l i n e - i n t e g r a l  

i ndex  should be adequate  i n  t h i s  ca se .  I n  p r a c t i c e ,  a c h a i n  index  r e p r e s e n t s  

a n  approximation t o  t h e  l i n e - i n t e g r a l  index .  A c h a i n  i n d e x  can  t h e r e f o r e  be  

used t o  o b t a i n  a n  approximate v a l u e  f o r  t h e  t o t a l  change i n  volume and 

aggrega ted  p r i c e  ove r  a  number of  y e a r s .  Obviously,  i n  p r a c t i c e  d i s c r e p a n c i e s  

c a n  a r i s e  between t h e  r e s u l t s  of  u s i n g  a  c h a i n  index  and app ly ing  a n  index  

formula d i r e c t l y .  



In this sense, a chain index can be regarded as giving an approximation of 

the information required for a comparison of two non-adjacent moments of 

observation, as can be illustrated by the very specific case in which the 

quantities and prices change over a number of consecutive periods in such a 

way that the basket at moment t is the Same as the initia1 basket at moment 0. 

In the case of a cyclical development such as this, the correct value, i.e. 1, 

will be obtained if an index number formula is applied directly. If, on the 

other hand, the chain-index approach is used the result will as a rule not 

come out at exactly this figure. 

To summarize, direct application of an index number formula, while 

providing an adequate solution to the problem of comparing two non-adjacent 

moments, nevertheless fails to give a clear picture of the way in which the 

changes came about. If the changes are calculated from one moment to the next 

a picture of the course of development is obtained, and linking these changes 

to form a chain index gives an approximation of the information needed for 

comparision of two non-adjacent observations. ídihere the deflation of 

transaction totals in the national accounts and input-outputtables is 

concerned, the chain-approach would appear to be clearly preferable since 

users of such information are primarily interested in the way in which the 

changes in the aggregates came about. It is clearly only in a minority of 

cases that these data are used to make a comparison between two moments 

separated by a long time interval. However, attention should als0 be given to 

a practica1 disadvantage of the chain approach. It is not possible with this 

system to produce'additively consistent tables in deflated values. The tables 

produced by multiplying the base basket by the volume chain index for an 

observation moment separated from the base moment by more than one period will 

exhibit aggregation discrepanties. 

2.5. Practica1 implications

On the basis of the foregoing theoretica1 considerations regarding the 

greatest possible adequacy in the calculation of the volume changes and the 



aggregated p r i c e  changes between two consecut ive  input-output tables ,  we a r e  i n  

favour of t h e  Vart ia-I  formula and t h e  c h a i n  index system. What t h i s  means i n  

p r a c t i c e ,  a s  £ a r  a s  t h e  p r e s e n t a t i o n  of t h e  c a l c u l a t i o n s  i s  concerned, i s  t h a t  

no a d d i t i v e l y  c o n s i s t e n t  t a b l e s ,  e i t h e r  i n  t enns  of r e a l  va lues  r e l a t i v e  t o  

t h e  previous yea r  o r  i n  cons tan t  p r i c e s  of a  f i x e d  base yea r ,  can be produced 

according t o  t h e  scheme used f o r  t h e  input-output table .  These t a b l e s  w i l 1  

e x h i b i t  aggregat ion  d iscrepancies .  I f  we assume t h a t ,  a s  pos i t ed  i n  S e c t i o n  1, 

adequacy of t h e  y e a r l y  changes i s  t h e  prime concern of t h e  u s e r s  of t h i s  

information,  t h e  f a c t  t h a t  only t a b l e s  of i n d i c e s  can be produced would not  

appear t o  be an  insurmountable problem. 

However, t h e  f a c t  t h a t  i n  t h e  c a s e  of two consecut ive  obse rva t ions  of 

t r a n s a c t i o n  valueb t h i s . o p t i o n  does not  y i e l d  a d d i t i v e l y  c o n s i s t e n t  t a b l e s  i n  

r e a l  va lues  does pose a  major problem a s  regards  s t a t i s t i c a 1  es t ima t ion ,  a s  

can be bes t  demonstrated by re fe rence  t o  t h e  process  of compiling input-  

ou tpu t t ab les .  This  problem of s t a t i s t i c a 1  methodology i s  r e l a t e d  t o  t h e  f a c t  

t h a t  t h e  informat ion  a v a i l a b l e  f o r  d e f l a t i n g  t h e  t a b l e s  i s  incomplete and t o  

some e x t e n t  i n c o n s i s t e n t .  The significante of t h i s  p r a c t i c a 1  problem can 

hardly  be overest imated s i n c e  i t  i s  a b s o l u t e l y  fundamental t o  t h e  p rocess  of 

compiling input-output tables .  On t h e  one hand, i f  t h e  d a t a  a r e  incomplete,  t h e  

d e f l a t i o n  of t h e  i n p u t  and output  y i e l d s  r e s i d u a l  i t ems  i n  t h e  columns of t h e  

input-output  t a b l e ,  corresponding t o  va lue  added i n  r e a l  terms, t h e  change i n  

which does not  immediately s t and  up t o  c r i t i c a 1  a n a l y s i s .  The d e f l a t o r s  

o r i g i n a l l y  used must r eassessed  on t h e  basis of a  p l a u s i b i l i t y  a n a l y s i s  of 

t h e s e  r e s i d u a l  items. This  g i v e s  r i s e  t o  a n  i n t e r a c t i v e  process .  Inconsis tency 

i n  t h e  d e f l a t o r s  a l s 0  g i v e s  rise, on t h e  o t h e r  hand, t o  r e s i d u a l  i t ems  i n  t h e  

rows of t h e  t a b l e ,  which must be e l iminated .  Thus t h e r e  a r e  two a s p e c t s  t o  t h e  

i t e r a t i v e  process, '  and t h e r e  must be a cons tan t  reassessment of both t h e  

d e f l a t o r s  and t h e  r e s i d u a l  items i f  t h e  b e s t  p o s s i b l e  r e s u l t s  a r e  t o  be 

obta ined . 
f f  we opt  f o r  t h e  Var t ia- I  formula t h e  r e s i d u a l  items must be a s sessed  i n  

terms of t h e  m ~ ~ t i p l i c a t i v e  consistency-in-aggregation of index mat r i ces ,  

which i s  c u r r e n t l y  a  f a r  from simple mat ter .  I f  an  index number formula i s  



s e l e c t e d  t h a t  produces a t a b l e  e x h i b i t i n g  a d d i t i v e  c o n s i s t e n c y  i n  real v a l u e s ,  

t h e  r e f e r e n c e  f o r  t h e  i t e r a t i v e  p l a u s i b i l i t y  checks  t h u s  ob ta ined  i s  much 

s imp le r  t o  a s s e s s .  At t h e  Same t ime,  t h e  t echn ique  f o r  i n t e g r a t i n g  a  t a b l e  i n  

c u r r e n t  p r i c e s  would be d i r e c t l y  a p p l i c a b l e  t o  a t a b l e  of t h i s  kind.  Th i s  

t e c h n i c a l  d i sadvan tage  must be balanced a g a i n s t  t h e  t h e o r e t i c a l  advantage  of 

d e f l a t i o n  by means of t h e  Var t i a - I  index .  The s t r e n g t h  of t h e  c a s e  i n  f a v o u r  

o f  t h i s  approach depends on t h e  a n t i c i p a t e d  significante of t h e  s t r u c t u r a l  

change component. On t h e  one hand, i t  i s  impor tan t  i n  t h i s  r e s p e c t  t o  n o t e  

t h a t  t h e  a g g r e g a t e s  i n  t h e  i n p u t - o u t p u t t a b l e s  and n a t i o n a l  accoun t s  are 

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

changes tend  t o  occu r  g r a d u z l l y .  On t h e  o t h e r  hand, n a t i o n a l  accoun t s  a r e  

most ly s epa ra t ed  by only  a y e a r ,  co t h a t  t h e  s t r u c t u r a l  change component 

g e n e r a l l y  appea r s  t o  p l a y  a  r e l a t i v e l y  minor r o l e  i n  t h e  changes between 

a g g r e g a t e s ,  even though e f f e c t s  of weather  on h a r v e s t s  and sudden changes  i n  

raw m a t e r i a l s  markets ,  f o r  example, can  l e a d  t o  s u b s t a n t i a l  s t r u c t u r a l  changes 

over  a  s h o r t  pe r iod  of t ime. I n  a d d i t i o n ,  t h e  t e c h n i c a l  c o n s i d e r a t i o n s  

o u t l i n e d  above imply t h a t  t h e  t h e o r e t i c a l  advantages  of v a r i o u s  index  number 

formulae a r e  r e l a t i v e l y  l e s s  impor tan t .  

S ince ,  a s  w i l 1  be c l e a r  from t h e  fo rego ing ,  d e f l a t i o n  by means of t h e  

Var t ia - I  formula would f i r s t  of a l 1  r e q u i r e  t h e  development of a new and 

r e l a t i v e l y  complex s t a t i s t i c a 1  t echn ique  i n  o r d e r  t o  modify t a b l e s  which had 

o r i g i n a l l y  been e s t i m a t e d  on  t h e  b a s i s  of  i m p e r f e c t  i n f  ormat ion ,  p re f  e r e n c e  

should f o r  t h e  t ime being be g i v e n  t o  a  combinat ion of t h e  Paasche and 

Laspeyres  index  number formulae  f o r  t h e  c o m p i l a t i o n s  and p u b l i c a t i o n  of 

d e f l a t e d  i n p u t - o u t p u t t a b l e s  and  n a t i o n a l  accounts .  Tab le s  bases  on s u c h  a  

combinat ion e x h i b i t  a d d i t i v e  c o n s i s t e n c y  i n  r e a l  v a l u e s .  The t h e o r e t i c a l l y  

l e s s  adequate  t r e a t m e n t  of t h e  s t r u c t u r a l  changes would appea r  a c c e p t a b l e  i n  

view of t h e  f a c t  t h a t  t h e s e  changes  would probably  be r e l a t i v e l y  small. 

T h i s  means that a c h o i c e  must be made between t h e  two p o s s i b l e  combina t ions  

of t h e  Paasche and Laspeyres  formulae.  Merely o u t  of  p r a c t i c a 1  c o n s i d e r a t i o n s  

of s i m p l i c i t y  and i n t e r p r e t a b i l i t y  of t h e  r e s u l t s ,  we o p t  f o r  t h e  Paasche  

formula f o r  d e f l a t i o n  purposes  and t h e  Laspeyres  formula  f o r  c a l c u l a t i n g  t h e  

volume changes. 



D e f l a t i o n  of t h e  v a l u e  i n  c u r r e n t  p r i c e s  by means of a  Paasche p r i c e  i ndex  

y i e l d s  

The i n t e r p r e t a t i o n  of t h i s  magnitude i s  c l e a r .  The de r ived  r e a l  v a l u e s  read  i n  

t h e  p rev ious  y e a r '  s p r i c e s .  D e f l a t i o n  of v a l u e s  i n  c u r r e n t  p r i c e s  by t h e  

Laspeyres  p r i c e  i ndex  y i e l d s  

which would be more d i f f i c u l t  t o  i n t e r p r e t .  

I f  t h e  former approach  i s  adopted ,  f o r  e a c h  y e a r  a  t a b l e  can  be produced i n  

te rms  of t h e  p rev ious  y e a r ' s  p r i c e s .  Consecut ive  m u l t i p l i c a t i o n  of t h e  

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

system. These i n d i c e s  g i v e  a  p i c t u r e  of t h e  changes i n  t h e  a g g r e g a t e s  ove r  

t ime.  Tab le s  i n  r e a l  v a l u e s  can  no t  be c a l c u l a t e d  wi thou t  a g g r e g a t i o n  

discrepanties a r i s i n g .  C l e a r l y ,  t h e  s p e c i f i c  s t a t i s t i c a 1  problem of 

p l a u s i b i l i t y  checks  on  t h e  p r i c e  and q u a n t i t y  d a t a  need o n l y  be s o l v e d  on a 

y e a r l y  bas i s .  There are t h u s  no p r a c t i c a 1  s t a t i s t i c a 1  o b j e c t i o n s  t o  t h e  

compi l a t ion  of  c h a i n  i n d i c e s .  

Indeed,  t h e  use  of c h a i n  i n d i c e s  i s  very much i n  l i n e  w i t h  s t a t i s t i c a 1  

p r a c t i c e  i n  t h e  c o m p i l a t i o n  of n a t i o n a l  a c c o u n t s  and i n p u t - o u t p u t t a b l e s ,  where 

t h e  a g g r e g a t e s  cannot  as a r u l e  be produced s o l e l y  on t h e  b a s i s  of d i r e c t  

o b s e r v a t i o n s ,  because t h e  d a t a  a r e  incomple te .  The p r o c e s s  of  e s t i m a t i o n  

c o n s i s t s  i n  drawing, t o g e t h e r  i n f o r m a t i o n  of v a r i o u s  types .  C l e a r l y ,  t h e  t a b l e s  

r e l a t i n g  t o  t h e  p rev ious  y e a r  p l a y  a n  impor t an t  p a r t  i n  t h i s  process .  Thus, 

t h e  compi l a t ion  of t h e  n a t i o n a l  accoun t s  and  t h e  i n p u t - o u t p u t t a b l e s  can  i t s e l f  



a l r e a d y  be regarded  a s  a  c h a i n i n g  p r o c e s s  i n  which g r e a t e r  importante i s  

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

as p o s s i b l e  t han  t o  e s t i m a t i o n  of p r e c i s e  l e v e l s .  I n  a d d i t i o n ,  t h e  u s e  of 

c h a i n  i n d i c e s  has  a p r a c t i c a 1  advantage i n  t h a t  i t  s i m p l i f i e s  t h e  t r e a t m e n t  of 

d i sappea r ing  o r  newly appea r ing  goods o r  p r o d u c t i o n  p roces ses .  

I f  t h i s  approach i s  adopted ,  i . e .  i f  t h e  Laspeyres  i ndex  i s  used f o r  volume 

changes and t h e  Paasche i n d e x  f o r  p r i c e  changes ,  w h i l e  t h e  r e s u l t s  f o t  e a c h  

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

a v a i l a b l e .  F i r s t l y ,  t h e  changes  from y e a r  t o  y e a r  a r e  shown. Secondly,  c h a i n  

i n d i c e s  ebases on a n  a r b i t r a r i l y  s e l e c t e d  r e f e r e n c e  y e a r  can  be d i r e c t l y  

c a l c u l a t e d .  Th i rd ly ,  t a b l e s  a r e  a v a i l a b l e  a t  t h e  p r e v i o u s  y e a r ' s  p r i c e s .  

However, t a b l e s  i n  c o n s t a n t  p r i c e s ,  i . e .  t h e  p r i c e s  of a  f i x e d  base y e a r ,  a r e  

no t  a v a i l a b l e  and i f  t hey  a r e  c a l c u l a t e d  on t h e  b a s i s  of t h e  c h a i n  i n d i c e s  t h e  

t a b l e s  w i l l  no t  be a d d i t i v e l y  c o n s i s t e n t  and w i l l  g e n e r a l l y  show a g g r e g a t i o n  

d i s c r e p a n c i e s .  The d i r e c t l y  a v a i l a b l e  i n f o r m a t i o n  co r re sponds  t o  t h e  demands 

of t h e  m a j o r i t y  of u s e r s  of n a t i o n a l  accoun t s  and i n p u t - o u t p u t t a b l e s ,  s i n c e  

t h e s e  a r e  p r i m a r i l y  i n t e r e s t e d  i n  changes  from y e a r  t o  y e a r ,  which can ,  a s  

desc r ibed  above, b e s t  be c a l c u l a t e d  on t h e  b a s i s  of a  system of weights ,  which 

i s  as c h a r a c t e r i s t i c  a s  p o s s i b l e .  

However, t h e r e  a r e  two r easons  why t h e  i n f o r m a t i o n  provided  by t h i s  system 

may be regarded as inadequa te .  On t h e  one hand, c e r t a i n  r e s e a r c h e r s ,  

p a r t i c u l a r l y  t h o s e  concerned w i t h  input -output  r e l a t i o n s ,  need d a t a  c o r r e c t e d  

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

pu re  p r i c e  components and o t h e r  f a c t o r s .  They consequent ly  r e q u i r e  f i g u r e s  

showing t h e  pure p r i c e  component i n  i s o l a t i o n  and t a b l e s  exp res sed  i n  p r i c e s  

of  a  f i x e d  base year .  As w i l l  be clear from t h e  f o r e g o i n g ,  a d i r e c t  

a p p l i c a t i o n  of t h e  Laspeyres  volume i n d e x  would be  one way of meet ing t h i s  

requi rement ,  a t  least  from t h e  p o i n t  of view of s t a t i s t i c a 1  theory .  Thus, 

t h e r e  i s  a d i f f e r e n c e  between d e f l a t e d  d a t a  and d a t a  i n  c o n s t a n t  p r i c e s .  S i n c e  

s t r u c t u r a l  changes a r e  most l i k e l y  t o  be g r a d u a l ,  t h i s  d i sc repancy  will as a  

r u l e  be q u a n t i t a t i v e l y  smal1 excep t  when o b s e r v a t i o n s  ove r  l o n g e r  p e r i o d s  a r e  

involved  (3  ) . 



There i s  a l c o  a  l a r g e  group of u s e r s  of t h e  gene ra1  d a t a  con ta ined  i n  t h e  

n a t i o n a l  accoun t s  who, though be ing  p r i m a r i l y  i n t e r e s t e d  i n  d e f l a t e d  d a t a ,  

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

of a f i x e d  base y e a r  f o r  t h e  sake  of s i m p l i c i t y  i n  t h e  c a l c u l a t i o n s  t h e y  make 

on t h e  b a s i s  of  t h e s e  d a t a .  It w i l l  be c l e a r  from what h a s  gone b e f o r e  t h a t  

t h i s  requirement  cannot  be m e t  f rom t h e  t h e o r e t i c a 1  p o i n t  o f  view. However, 

p rovided  t h e  pe r iod  i n  q u e s t i o n  i s  n o t  t o o  long ,  a s o l u t i o n  can  be found by 

d i s t r i b u t i n g  t h e  a g g r e g a t i o n  d i s c r e p a n c i e s ,  r e s u l t i n g  when t a b l e s  i n  "cons t an t  

p r i c e s "  are drawn up by means of  c h a i n  i n d i c e s ,  as statistica1 d i s c r e p a n c i e s  

ove r  t h e  v a r i o u s  e n t r i e s  of t h e  t a b l e s .  Th i s  means, however, t h a t  i f  changes  

a r e  c a l c u l a t e d  on t h e  b a s i s  of a d d i t i v e l y  c o n s i s t e n t  t a b l e s  i n  " c o n s t a n t  

p r i c e s "  c a l c u l a t e d  i n  t h i s  way, t h e s e  changes w i l l  n o t  as a  r u l e  c o i n c i d e  w i t h  

t h e  volume and aggrega ted  p r i c e  changes a s  provided  by t h e  c h a i n  i n d i c e s .  

Both k inds  of d a t a ,  i . e .  t h e  changes  c a l c u l a t e d  by means of t h e  c h a i n  i n d e x  

and t h e  "pseudo-consis tent"  t a b l e s  i n  c o n s t a n t  p r i c e s ,  should t h e r e f o r e  be 

p re sen ted  s i d e  by s i d e ,  s i n c e  no adequa te  pe rcen tage  changes  can  be t a k e n  from 

t h e  l a t t e r .  

The aggrega t ion  d i s c r e p a n c i e s  i n  t h e  sense  d e s c r i b e d  above can  be 

d i s t r i b u t e d  ove r  a l 1  t h e  e n t r i e s  of t h e  t a b l e s  acco rd ing  t o  t h e  RAS method 

( 4 ) ,  except  t h a t  t h e  n e g a t i v e  e l emen t s  a r e  n o t  a f f e c t e d .  The use  of t h i s  

method i s  c o n s i s t e n t  w i t h  t h e  n e s t e d  c h a r a c t e r  of t h e  n a t i o n a l  a c c o u n t s  and 

inpu t -ou tpu t t ab l e s .  I n  t h e  c a s e  of a  one-dimensional t a b l e ,  t h i s  method means 

t h a t  t h e  a g g r e g a t i o n  d i sc repancy  i s  d i s t  r i b u t e d  propo r t i o n a l l y  ove r  t h e  

( p o s i t i v e )  e lements .  Although t h i s  demand f  o r  d a t a  a t  " c o n s t a n t  p r i c e s "  

r e l a t e s  on ly  t o  a  number of g e n e r a 1  d a t a  on goods and s e r v i c e s  t r a n s a c t i o n s  i n  

t h e  n a t i o n a l  accounts ,  i t  i s  t o  be recommended t h a t  t h e  RAS method be a p p l i e d  

t o  t h e  i n p u t - o u t p u t t a b l e s  and t h e  g e n e r a 1  d a t a  be compiled on  t h i s  b a s i s  s i n c e  

t h i s  would e n s u r e  t h a t  t h e  i n d i v i d u a l  t a b l e s  from t h e  e n t i r e  system would 

remain c o n s i s t e n t .  
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3. P r a c t i c a 1  a s p e c t s  of c h a i n  i n d i c e s  

3.1. I n t r o d u c t i o n  

The argument s e t  ou t  i n  t h e  p rev ious  c h a p t e r  p o i n t s  towards u s i n g  c h a i n  

i n d i c e s  a s  t h e  most s u i t a b l e  method of  d e f l a t i n g  t h e  n a t i o n a l  accounts .  From 

t h e  t h e o r e t i c a 1  p o i n t  of  view, t h e  p e r i o d s  forming t h e  l i n k s  i n  t h e  c h a i n  

should be as s h o r t  as p o s s i b l e ,  s i n c e  i n  t h i s  way t h e  e f f e c t  of changes  i n  t h e  

s t r u c t u r e  of p r i c e s  and q u a n t i t i e s  i s  minimized. I n  p r a c t i c e ,  t h e  p e r i o d s  w i l l  

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

u s u a l l y  drawn up on a  y e a r l y  b a s i s .  S ince  t h e  p r a c t i c a l  i m p l i c a t i o n s  have been 

quoted as a n  argument a g a i n s t  t h e  u s e  of c h a i n  i n d i c e s ,  t h e  q u e s t i o n  of 

whether t h e r e  a r e  i n  f a c t  any p r a c t i c a l  problems which would p rec lude  t h e  use  

of c h a i n  i n d i c e s  i s  d i s c u s s e d  i n  g r e a t e r  d e t a i l  i n  t h i s  c h a p t e r .  These 

problems may concern  t h e  q u a n t i t y  of d a t a  and t h e  amount of p roces s ing  

r equ i r ed .  The p r a c t i c a l  problems a r i s i n g  i f  c h a i n  i n d i c e s  would be a p p l i e d  a t  

t h e  lowes t  l e v e l  of s i n g l e  homogeneous p roduc t s  w i l l  no t  be cons ide red .  For  

t h e  purpose of t h i s  s tudy ,  t h e  a t t e n t i o n  can be r e s t r i c t e d  t o  a  comparison 

between t h e  use  of c h a i n  i n d i c e s  and d i r e c t  i n d i c e s  f o r  d e f l a t i o n  purposes  a t  

t h e  l e v e l  of t h e  n a t i o n a l  accounts .  The " b a s i c  l e v e l "  of d e t a i l  i n  t h e  

c a l c u l a t i o n s  i s  impor t an t  f o r  t h i s  a n a l y s i s .  The " b a s i c  l e v e l "  can  be d e f i n e d  

a s  t h e  lowes t  l e v e l  of d e t a i l  a t  which bo th  d a t a  on v a l u e s  a t  c u r r e n t  p r i c e s  

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

Thus, t h i s  b a s i c  l e v e l  w i l l  d i f f e r  f rom one coun t ry  t o  a n o t h e r ,  and a l s o  

depend on  whether d e f i n i t i v e  o r  p r o v i s i o n a l  e s t i m a t e s  a r e  involved .  

3.2. The annual  change of base  

Th i s  s e c t i o n  i s  based on t h e  assumption t h a t  i n t e g r a t e d  natio.1 accoun t s  and 

inpu t -ou tpu t t ab l e s  are compiled annua l ly .  Th i s  means t h a t  a  comple te  set of 

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

annua l  adjustment  of t h e  we igh t s  a t  t h e  d e t a i l e d  l e v e l  i s  p o s s i b l e  i n  



p r i n c i p l e .  It i s  als0 assumed t h a t  p r i c e  i n d i c a t o r s  a r e  a v a i l a b l e  a t  t h e  Same 

l e v e l  of d e t a i l .  I n  p r a c t i c e ,  t h e s e  p r i c e  i n d i c a t o r s  may be of va r ious  k inds .  

For example, they may be c a l c u l a t e d  on t h e  b a s i s  of u n i t  va lues  o r  by means of 

p r i c e  surveys. The comparison between t h e  use  of c h a i n  i n d i c e s  and of d i r e c t  

i n d i c e s  can be made i n  terms of t h e  amount of d a t a  o r  process ing requi red .  Let 

US f i r s t  of a l 1  c o n s i d e r  t h e  d a t a  requirement. 

I n  accordance wi th  t h e  assumptions set out  above, f o r  determining t h e  volume 

i n d i c e s  from y e a r  O t o t  y e a r  t we have a v a i l a b l e  a t  t h e  b a s i c  l e v e l  both  a  

s e r i e s  of d a t a  a t  c u r r e n t  p r i c e s  poqos plql,e..........e., 
Pt-1%-1' p t q t  

and a  s e r i e s  of d e f l a t o r s  

where x i s  a  s p e c i f i c  r e fe rence  per iod .  I f  O i s  taken a s  t h e  r e fe rence  y e a r ,  

t h e  l a t t e r  s e r i e s  can a l c o  be w r i t t e n  a s  

These d a t a  can now be used t o  produce both a  s e r i e s  of d i r e c t  volume i n d i c e s  

and a  s e r i e s  of chained volume i n d i c e s .  C lea r ly ,  t h e s e  s e r i e s  a r e  i d e n t i c a l  a t  

t h e  bas ic  l e v e l .  The d i r e c t  Laspeyres volume index f o r  y e a r  k  ~ ( 0 , t )  can  be 

c a l c u l a t e d  thus :  



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

added. The cor responding  c h a i n  index  f o r  y e a r  k  i s  c a l c u l a t e d  as f o l l o w s :  

I n  t h e  l a t t e r  formula,  a  base y e a r  change i s  i m p l i c i t  a t  each  s t e p .  However, 

i t  can  be seen  t h a t  no more d a t a  i s  r e q u i r e d  f o r  t h e  c a l c u l a t i o n  of t h e  s e r i e s  

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

Same d a t a  a r e  used i n  both  cases .  

Let  US now t u r n  t o  t h e  e x t r a  c o s t  and e f f o r t  which t h e  use  of c h a i n  i n d i c e s  

would e n t a i l  i n  comparison w i t h  d i r e c t  i n d i c e s .  A l a r g e  p a r t  of t h e  work of  a  

s t a t i s t i c i a n  c o n s i s t s  of c o l l e c t i n g ,  p roces s ing  and a s s e s s i n g  t h e  s u i t a b i l i t y  

of d a t a .  A p a r t i c u l a r l y  impor t an t  a s p e c t  of t h i s  work i s  t e s t i n g  t h e  

cons i s t ency  between t h e  v a r i o u s  p r i c e  i n d i c a t o r s .  I n  t h e  s i t u a t i o n  under 

c o n s i d e r a t i o n  where a n n u a l  i n t e g r a t e d  i n p u t - o u t p u t t a b l e s  and n a t i o n a l  a c c o u n t s  

a r e  produced, t h i s  c o n s i s t e n c y  t e s t i n g  w i l l  be performed w i t h  h e l p  of a n  

inpu t -ou tpu t t ab l e .  I f  s e r i e s  of d i r e c t  i n d i c e s  a r e  used ,  f o r  e a c h  r e p o r t i n g  

y e a r  a  t a b l e  i n  p r i c e s  of  t h e  r e f e r e n c e  y e a r  w i l l  be d r a m  up. I n  t h e  c a s e  of 

c h a i n  i n d i c e s ,  i n p u t - o u t p u t t a b l e s  a r e  always d r a m  up i n  t h e  p r i c e s  of t h e  

p rev ious  year .  The number of  t i m e s  a t a b l e  i s  drawn up a t  a n o t h e r  y e a r ' s  

p r i c e s  and t e s t e d  i s  t h e  Same i n  bo th  c a s e s .  It cou ld ,  however, be po in t ed  o u t  

t h a t  drawing up a n  i n p u t - o u t p u t t a b l e  i n  t h e  p rev ious  y e a r ' s  p r i c e s  would 

presumably be a more s t r a i g h t f o r w a r d  m a t t e r  t h a n  i n  p r i c e s  of a d i f f e r e n t  

r e f e t e n c e  year .  Thus t h e r e  would appea r  t o  be l i t t l e  o r  no d i f f e r e n c e  w i t h  

r e s p e c t  t o  t h e  c o s t  and work invo lved  i n  producing  s e r i e s  of c h a i n  i n d i c e s  o r  

s e r i e s  of d i r e c t  i n d i c e s .  



3 .3 .  The aggrega t ion  l e v e l  

I n  t h e  n a t i o n a l  accounts ,  d e f l a t i o n  i s  p r e f e r a b l y  c a r r i e d  out  a t  a s  low a 

l e v e l  of aggrega t ion  as poss ib le ,  and d a t a  i n  c u r r e n t  p r i c e s  and d e f l a t o r s  o r  

volume i n d i c e s  must a v a i l a b l e  a t  t h a t  l e v e l .  I n  p r a c t i c e ,  even t h e  lowest  

poss ib le  l e v e l  of aggrega t ion  w i l l  s t i l l  i n  many c a s e s  invo lve  heterogeneous 

product  groups and t h e  l e v e l  of d e t a i l  w i l l  be g r e a t e r  i n  some p a r t s  of t h e  

n a t i o n a l  accounts  than  i n  o the r s ,  depending on t h e  sources  a v a i l a b l e ,  When 

choosing t h e  d e f l a t o r s ,  t h e  aim i s  t o  f i n d  an  i n d i c a t o r  which i s  s u f f i c i e n t l y  

r e p r e s e n t a t i v e  f o r  an  e n t i r e  product  group. I f  t h e s e  i n d i c a t o r s  a r e  t aken  from 

p r i c e  s t a t i s t i c s ,  such a s  producer p r i c e  i n d i c e s  o r  consumer p r i c e  i n d i c e s ,  

they w i l l  i n  many c a s e s  be composite i n d i c e s ,  i . e .  weighted means of va r ious  

s e r i e s  of p a r t i a l  p r i c e  index numbers. S ince  no d e t a i l s  about t h e  composition 

of t h e  item t o  be d e f l a t e d  a r e  known (otherwise  t h i s  would not  be t h e  b a s i c  

l e v e l )  a  re-weighting w i t h i n  t h e  d e f l a t o r  i s  not p o s s i b l e ,  l e t  a lone  an  annual  

adjustment of t h i s  i n t e r n a l  weighting. Thus, i n  t h e  case  of c h a i n  i n d i c e s  only 

t h e  "ex te rna l  weighting" can be ad jus ted  from year  t o  yea r ,  whi le  t h e  " i n t e r n a l  

weighting" of t h e  product  groups remaining f ixed  f o r  a  couple  of yea r s .  

The ques t ion  t h e r e f o r e  a r i s e s  a s  t o  whether d i r e c t  i n d i c e s  a r e  p r e f e r a b l e  

t o  c h a i n  i n d i c e s  i n  t h i s  r e spec t .  I n  t h e  case  of d i r e c t  i n d i c e s ,  t h e  weights  

used f o r  c a l c u l a t i n g  d e f l a t o r s  must r e l a t e  t o  t h e  r e p o r t i n g  yea r  (Paasche 

p r i c e  i n d i c a t o r s ) .  However, i f  a  d e f l a t o r  i s  taken from a s e t  of p r i c e  

s t a t i s t i c s  a t  t h e  b a s i c  l e v e l ,  i t  w i l l  i n  p r a c t i c e  be of t h e  Laspeyres type ,  

where t h e  i n t e r n a l  weighting r e l a t e s  t o  t h e  base y e a r  f o r  t h e  s e r i e s  of p r i c e  

i n d i c e s  i n  ques t ion .  It can be concluded, t h e r e f o r e ,  t h a t  t h e  i n t e r n a l  

weighting below t h e  b a s i c  l e v e l  cannot be updated i n  t h e  c a s e  of d i r e c t  

i n d i c e s  e i t h e r .  

Thus, t h e r e  would not  appear t o  be any d i f f e r e n c e  between c h a i n  i n d i c e s  and 

d i r e c t  i n d i c e s  a s  r ega rds  t h e  problem of i n t e r n a l  weighting below t h e  b a s i c  

l e v e l .  Chain i n d i c e s  invo lve  on ly  a y e a r l y  adjustment of t h e  e x t e r n a l  



weighting ( s t a r t i n g  from t h e  b a s i c  l e v e l )  so  t h a t  t h e  conclus ion drawn i n  t h e  

previous paragraph s t i l l  s t ands ,  r e g a r d l e s s  of t h e  degree  of d e t a i l  a t  t h e  

bas ic  l eve l .  

3.4. Est imates f o r  p r o v i s i o n a l  r epor t ing  y e a r s  

I n  many c o u n t r i e s  t h e  d a t a  inc luded i n  t h e  n a t i o n a l  accounts  become a v a i l a b l e  

i n  phases. I n  t h e  case  of r e c e n t  per iods ,  p r o v i s i o n a l  e s t i m a t e s  a r e  made and 

improved i n  t h e  course  of time. F i ~ l l y ,  d e f i n i t i v e  e s t i m a t e s  a r e  made. This 

sys  tem i s  a l s 0  used f o r  prepar ing  volume and p r i c e  ind ices .  The main 

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

b a s i c  da ta .  F i r s t ,  t h e  b a s i c  s t a t i s t i c a 1  m a t e r i a l  i s  g e n e r a l l y  incomplete f o r  

a  p rov i s iona l  yea r ,  and second, i t  w i l l  be l e s s  d e t a i l e d ,  which means t h a t  i n  

t h e  case  of p r o v i s i o n a l  y e a r s  t h e  bas ic  l e v e l  g e n e r a l l y  corresponds t o  a  

h igher  l e v e l  of aggrega t ion  t h a n  i n  t h e  case  of d e f i n i t i v e  y e a r s .  In  a d d i t i o n ,  

t h e  p o s s i b i l i t y  of using t h e  Same source f o r  t h e  p r i c e  i n d i c a t o r s  and f o r  t h e  

va lues  a t  c u r r e n t  p r i c e s  i s  probably l e s s ,  and p r i c e  i n d i c a t o r s  f o r  

p r o v i s i o n a l  y e a r s  w i l l  be t aken  from o t h e r  s t a t i s t i c s  than i n  t h e  case  of 

d e f i n i t i v e  years .  A l 1  t h i s  means t h a t  t h e  b a s i c  l e v e l  is  more heterogeneous 

and t h a t  t h e  weighting scheme w i l l  c o n s i s t  t o  a  g r e a t e r  e x t e n t  of i n t e r n a l  

weightings. 

I f  p rov i s iona l  e s t i m a t e s  must be made f o r  more than  one yea r  a t  t h e  Same 

time, t h e  p r e p a r a t i o n  of a  s e r i e s  of c h a i n  i n d i c e s  becomes problematic.  The 

a v a i l a b l e  d a t a  f r e q u e n t l y  t a k e  t h e  form of volume i n d i c e s  r e l a t i n g ,  f o r  

example, t o  g r o s s  product ion  va lue  o r  t h e  va lue  of consumption of goods and 

se rv ices .  These volume i n d i c e s  a r e  weighted on t h e  b a s i s  of t h e  va lues  of t h e  

previous  year .  This  y i e l d s  Laspeyres-type volume i n d i c e s  f o t  aggregates .  

A f t e r  t h e  r e s u l t s  have been t e s t e d  f o r  cons i s t ency ,  i n t e g r a t e d  d a t a  a t  p r i c e s  

of t h e  previous  y e a r  may be c a l c u l a t e d  f o r  t h e  p r o v i s i o n a l  y e a r  a s  fo l lows:  



I f  i n d i c e s  a r e  then t o  be produced f o r  a  second p r o v i s i o n a l  yea r  (*Z) us ing 

t h e  chain-index system, t h i s  can only  be done i f  d a t a  a t  c u r r e n t  p r i c e s  a r e  

a v a i l a b l e  f o r  yea r  t+l. Year t+l then forms t h e  b a s i s  f o t  c a l c u l a t i n g  t h e  

volume changes between t31 and t+2 and f o r  t+2, v a l u e s  i n  p r i c e s  of t+l can  be 

c a l c u l a t e d .  If no d a t a  i n  c u r r e n t  p r i c e s  a r e  a v a i l a b l e  f o r  yea r  t+l, y e a r  t 

must be taken as t h e  base y e a r  f o r  t h e  e s t i m a t e s  f o r  both p r o v i s i o n a l  y e a r s ,  

which means t h a t  t h e  d i r e c t  method must be used f o r  e s t i m a t e s  r e l a t i n g  t o  t h e  

second p r o v i s i o n a l  y e a r  even i f ,  o v e r a l l ,  t h e  chain-index approach has  been 

adopted. However, i n  view of t h e  p r o v i s i o n a l  n a t u r e  of t h e  r e s u l t s  t h i s  i s  not  

a  s e r i o u s  problem, p a r t i c u l a r l y  a s  t h e  number of p r o v i s i o n a l  pe r iods  w i l l  be 

g e n e r a l l y  l i m i t e d .  

3.5, Non-avai labi l i ty  of annual  inpu t -ou tpu t t ab les  

Only a  l imi ted  number of c o u n t r i e s  produce completely i n t e g r a t e d  y e a r l y  

input-output tables  and n a t i o n a l  accounts. In  most cases ,  an inpu t -ou tpu t t ab le  

i s  compiled a t  a  lower frequency.  I n  some c a s e s ,  such t a b l e s  form an  i n t e g r a l  

p a r t  of t h e  n a t i o n a l  accounts  while i n  o t h e r s  they do no t .  

We s h a l l  cons ide r  t h e  s i t u a t i o n  i n  which a n  inpu t -ou tpu t t ab le  which i s  

f u l l y  i n t e g r a t e d  i n t o  t h e  n a t i o n a l  accounts  i s  a v a i l a b l e  every x years.  

Nat ional  accounts  must a l s o  be compiled f o r  t h e  i n t e r v e n i n g  y e a r s  and i t  i s  

poss ib le  t h a t  d e t a i l e d  in fo rmat ion  i s  a v a i l a b l e  f o r  p a r t  of t h e  n a t i o n a l  

accounts  f o r  t h e s e  yea r s ,  e.g. d a t a  on impor ts  and e x p o r t s  of goods. In  o t h e r  

a r e a s ,  only more genera1 d a t a  w i l l  be a v a i l a b l e .  I n  t h e  fo l lowing d i s c u s s i o n  

of t h e  problem we assume t h a t  i f  t h e  n a t i o n a l  accoun t s  f o r  i n t e r v e n i n g  y e a r s  

a r e  prepared a t  a  h igh  l e v e l  of aggregat ion ,  t h e s e  aggrega tes  w i l 1  correspond 

t o  s u b t o t a l s  o r  t b t a l s  conta ined i n  t h e  inpu t -ou tpu t t ab les  produced every  x 

years.  It i s  a l s o  assumed t h a t  d a t a  a t  c u r r e n t  p r i c e s  a r e  a v a i l a b l e  f o r  a l1  

t h e  y e a r s  involved.  

The main differente between t h i s  s i t u a t i o n  and t h e  one d i scussed  i n  3.2. 

and 3 . 3 .  i s  t h a t ,  i n  t h e  c a s e  of y e a r s  f o r  which no inpu t -ou tpu t t ab le  i s  



a v a i l a b l e ,  t h e  b a s i c  l e v e l  w i l l  tend t o  be a  h igher ,  and sometimes much 

higher,  l e v e l  of aggregation.  Thus, t h e  problem of t h e  he te rogene i ty  of t h e  

magnitudes t o  be d e f l a t e d  becomes more acute .  I f  we o p t  f o r  Laspeyres volume 

i n d i c e s  and Paasche p r i c e  ind ices ,  t h e  weights f o r  t h e  d e f l a t o r s  must be based 

on t h e  r epor t ing  year .  Under t h e  circumstances desc r ibed  above, no f u r t h e r  

breakdown i s  p o s s i b l e  below t h e  bas ic  l e v e l  and t h e r e  i s  t h e r e f o r e  no way of 

avoiding t h e  use  of i n t e r n a l  weightings based on t h e  most r ecen t  

input -output table  and t h e  b a s i c  d a t a  from which i t  was produced. I n  t h i s  way 

w e  can o b t a i n  Laspeyres p r i c e  i n d i c e s  f o r  t h e  b a s i c  l e v e l ,  w i t h  t h e  y e a r  t o  

which t h e  most r ecen t  input -output table  r e l a t e s  a s  a  f i x e d  base. The 

corresponding volume i n d i c e s  a r e  of t h e  Paasche-type. When i n d i c e s  f o r  h i g h e r  

l e v e l s  of aggregat ion  a r e  c a l c u l a t e d ,  a  Laspeyres formula may be used f o r  t h e  

volumes and a  Paasche formula f o r  t h e  d e f l a t o r s .  The r e s u l t s  a r e  of a  mixed 

n a t u r e ,  i .e. p a r t l y  Laspeyres and p a r t l y  Paasche. This  means i n  p r a c t i c e  t h a t  

t h e  most r ecen t  inpu t -ou tpu t t ab le  i s  used t o  produce an  i n t e r n a l  weighting 

system below t h e  b a s i c  l e v e l  of t h e  n a t i o n a l  accounts. C lea r ly ,  t h i s  i n  no way 

prevents  annual  adjus tments  being made t o  t h e  e x t e r n a l  weighting system above 

t h e  bas ic  l e v e l  of t h e  n a t i o n a l  accounts  f o r  t h e  computation of cha in  ind ices .  

The i n t e r n a l  weighting system w i l l  i n e v i t a b l y  have t o  be kept  f i x e d  f o r  a  

number of years .  I f  a f t e r  x  y e a r s  a  new inpu t -ou tpu t t ab le  comes a v a i l a b l e  and 

input-output tables  f o r  t h e  in te rven ing  y e a r s  a r e  produced by i n t e r p o l a t i o n ,  i t  

would be p o s s i b l e  r e t r o s p e c t i v e l y  t o  produce c h a i n  i n d i c e s  a t  t h e  l e v e l  of t h e  

input-output tables  . This would a l s 0  permit a r e v i s i o n  of t h e  o r i g i n a l l y  

es t imated  d e f l a t e d  d a t a  a t  t h e  bas ic  l e v e l  of t h e  n a t i o n a l  accounts. 

Let  US now assume t h a t  t h e  inpu t -ou tpu t t ab les  do not  form a n  i n t e g r a l  p a r t  

of t h e  n a t i o n a l  accounts. I f  t h e  input-output tables  and t h e  n a t i o n a l  accounts  

a r e  i n t e g r a t e d ,  t h e  inpu t -ou tpu t t ab les  can be used a s  a  means of ba lancing t h e  

bas ic  d a t a  f o r  t h e  n a t i o n a l  accounts  a t  a low l e v e l  of aggrega t ion  and t h u s  

form t h e  ins t rument  p a r  exce l l ence  f o r  c o n s i s t e n t  d e f l a t i o n  of t h e  d a t a  i n  t h e  

n a t i o n a l  accounts. I f  f o r  va r ious  reasons,  such a s  a  h i g h  degree of 

d e c e n t r a l i z a t i o n  i n  t h e  s t a t i s t i c a 1  system, a n  ins t rument  of t h i s  k ind  i s  

lacking,  t h e  balancing of t h e  n a t i o n a l  accounts  becomes a  s e r i o u s  problem a s  

regards  both t h e  va lues  i n  c u r r e n t  p r i c e s  and d e f l a t e d  values .  Even i f  i t  i s  



p o s s i b l e  t o  eliminate s t a t i s t i c a 1  d i s c r e p a n c i e s ,  t h i s  can  a t  b e s t  be done a t  a  

v e r y  h i g h  l e v e l  of agg rega t ion .  It can  be s e e n  from p r a c t i c e  t h a t  i n  some 

c o u n t r i e s  t h e  v a r i o u s  d a t a  a r e  not  balanced.  For  example, i n  t h e  United 

Kingdom t h e  GDP i s  e s t i m a t e d  from t h e  t h r e e  u s u a l  a n g l e s ,  i.e. o u t p u t ,  incomes 

and expend i tu re .  The d i s c r e p a n c i e s  between t h e  r e s u l t s  have h i t h e r t o  n o t  been 

e l imina ted .  

I n  p r i n c i p l e ,  a s i t u a t i o n  of t h i s  k ind  should p r e s e n t  no o b s t a c l e  t o  t h e  

computat ion of c h a i n  i n d i c e s ,  s i n c e  t h i s  method can  be used  i n  c o n n e c t i o n  w i t h  

e a c h  of  t h e  t h r e e  approaches.  However, t h e r e  a r e  a number of p r a c t i c a l  

problems. F o r  example, w i t h  t h e  o u t p u t  approach  a  l a r g e  p r o p o r t i o n  of  t h e  

a v a i l a b l e  d a t a  i s  l i k e l y .  t o  t a k e  t h e  form of volume i n d i c e s  e t c . ,  and v a l u e s  

i n  c u r r e n t  p r i c e s  a r e  n o t  o r  on ly  p a r t i a l l y  a v a i l a b l e .  An annua l  change of 

base would t h e n  be imposs ib l e .  I n  t h e  c a s e  of t h e  income approach  t h e  o p p o s i t e  

problem would a r i s e ,  i .e. on ly  d a t a  a t  c u r r e n t  p r i c e s  would be a v a i l a b l e ,  

u n l e s s  i t  were dec ided  t o  d e f l a t e  t h e s e  d a t a  by means of i n d i c a t o r s  based on 

t h e  expend i tu re  approach  t o  t h e  GDP. A s  we s e e  i t ,  t h e  cha in- index  sys tem can  

be a p p l i e d  w i t h i n  t h e  e x p e n d i t u r e  approach. I f  v a l u e s  a t  c u r r e n t  p r i c e s  and 

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

of  agg rega t ion  - which may d i f f e r  from one ca t egory  t o  a n o t h e r  - i t  i s  

p o s s i b l e  t o  compi le  s e r i e s  of d i r e c t  i n d i c e s  and c h a i n  i n d i c e s .  

3.6. Conclusion 

T h i s  c h a p t e r  d e a l t  w i t h  a number o f  p r a c t i c a l  a s p e c t s  of t h e  c o m p i l a t i o n  of  

s e r i e s  of volume i n d i c e s  and d e f l a t o r s  and of d e f l a t e d  d a t a  i n  t h e  c o n t e x t  of 

t h e  n a t i o n a l  accounts ,  w i t h  p a r t i c u l a r  r e f e r e n c e  t o  t h e  q u e s t i o n  of whether  

t h e  u s e  of  c h a i n  i n d i c e s  poses  any p a r t i c u l a r  problems compared w i t h  d i r e c t  

i n d i c e s .  It can  be concluded t h a t  t h e  b a s i c  m a t e r i a l  r e q u i r e d  i s  t h e  Same i n  

bo th  c a s e s ,  i.e. a s e r i e s  of v a l u e s  a t  c u r r e n t  p r i c e s  and a  s e r i e s  of  

d e f l a t o r s  a t  t h e  b a s i c  l e v e l .  A second c o n c l u s i o n  i s  t h a t  no more t ime and 

e f f o r t  - indeed ,  p o s s i b l y  even l e s s  - would be r e q u i r e d  t o  ba l ance  and test  

t h e  cons i s t ency  of t h e  d e f l a t e d  d a t a  w í t h  t h e  c h a i n  index  method t h a n  w i t h  

d i r e c t  i n d i c e s .  



These two conclus ions  apply  r e g a r d l e s s  of whether inpu t -ou tpu t t ab les  

i n t e g r a t e d  i n t o  t h e  n a t i o n a l  accounts  a r e  a v a i l a b l e  annual ly ,  thus  pe rmi t t ing  

i n t e g r a t i o n  of t h e  d e f l a t e d  d a t a  a t  a  low l e v e l  of aggregat ion ,  o r  whether 

they a r e  not a v a i l a b l e  f o r  every r e p o r t i n g  per iod  o r  e n t i r e l y  lacking.  I n  t h e  

l a t t e r  s i t u a t i o n ,  t h e  use  of c h a i n  i n d i c e s  g e n e r a l l y  p r e s e n t s  no p a r t î c u l a r  

problems except  t h a t ,  j u s t  l i k e  d i r e c t  i n d i c e s ,  they would have t o  be app l i ed  

a t  a  h igher  l e v e l  of agqregat ion .  The u s e  of c h a i n  i n d i c e s  poses problems only 

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

incomplete o r  e n t i r e l y  l ack ing ,  a s  f o r  example i n  t h e  c a s e  of p r o v i s i o n a l  

e s t ima tes  f o r  r ecen t  periods.  



ANNEX 

On the basis of two moments of observation O and 1 including one period, the 

pure quantity component can be expressed in terms of the prices at one of the 

moments, e.g., and the pure price component in terms of the quantity structure 

at that moment. The three above-mentioned value change components of an 

aggregate can be written as follows: 

Z (q1 - qo)p0 = pure quantity component, 

I: (p1 - po)q0 = pure price component, 

Z (p1 - po)(ql - qO) = structural change component. 

The relative value change of the aggregate can be decomposed as follows: 

C P P 1  xc C P P 0  poq1 C pp1 X C poqo 

C poqo C poqo C poqo C poq1 X C pp() 
t 

where i poqi 
= pure quantity component , 

C poqo 

P P 0  
= pure price component , 

C poqo 

= p191 X C poqo 
= R = structural change component . = po91 X C p190 

If the prices and quantities at moment 1 are taken as reference the 
corresponding expressions are as follows: 

C p191 
E pure quantity component , 

C p1qo 

C p141 = pure price component , = 
C po91 X Z p1q0 = R-l 

structural change component . = Plql X C p0qo 



It can be shown, s e e  A l l e n  (1975) ,  t h a t  

where: r = t h e  c o r r e l a t i o n  c o e f f i c i e n t  of  t h e  r e l a t i v e  p r i c e  changes and t h e  

r e l a t i v e  q u a n t i t y  changes,  

Op = t h e  s tandard  d e v i a t i o n  of t h e  r e l a t i v e  p r i c e  changes, 

"q = t h e  s t a n d a r d  d e v i a t i o n  of t h e  r e l a t i v e  q u a n t i t y  changes.  

I t  i s  now d i r e c t l y  appa ren t  t h a t  R = 1 i f  

- t h e r e  a r e  no r e l a t i v e  p r i c e  changes ,  o r  

- t h e r e  are no r e l a t i v e  q u a n t i t y  changes,  o r  

- t h e r e  i s  no c o r r e l a t i o n  between t h e  r e l a t i v e  p r i c e  changes  and t h e  

r e l a t i v e  q u a n t i t y  changes. 

Only i n  t h e s e  s i t u a t i o n s  t h e  outcomes of t h e  "pure" p r i c e  component and t h e  

"pure" q u a n t i t y  component w i l 1  be independent  of t h e  weights .  



Notes 

1 )  Samuelson and Swamy (1974) u s e  t h e  fo l lowing  d e f i n i t i o n s :  

P r i c e  index:  Th i s  must e q u a l  t h e  r a t i o  of  t h e  (minimum) c o s t s  of  a g i v e n  

l e v e l  of l i v i n g  i n  two p r i c e  s i t u a t i o n s .  

Quantity 

i ndex  : Thi s  measures  f o r  two p r e s e n t e d  q u a n t i t y  s i t u a t i o n s  Q0 and 

Q', t h e  r a t i o  of  t h e  minum e x p e n d i t u r e  needed, i n  t h e  f a c e  

of a  r e f  e r e n c e  p r i c e  s i t u a t i o n ,  P ,  t o  buy t h e i r  r e s p e c t i v e  

l e v e l s  of well-being. 

2 )  I n  t h e  Solow-Fisher approach  t o  t h e  a g g r e g a t i o n  problem t h e  mic ro func t ions  

should  be approximate ly  i d e n t i c a l .  S e e  i n t e r  a l i a  F i s h e r  (1971).  The 

approach  based on t h e  d i s t r i b u t i o n  of t h e  u t i l i t y  and p roduc t ion  

c o e f f i c i e n t s  has  been developed by S a t o  (1975) among o t h e r s .  

3) An i n d i c a t i o n  of  t h e  o r d e r  of magnitude of discrepanties of t h i s  k ind  c a n  

be ob ta ined  by c a l c u l a t i n g  v a r i o u s  p r i c e  i ndex  numbers ove r  a long  pe r iod .  

The fo l lowing  t a b l e  may s e r v e  as a n  example. 

P r i c e  i ndex  numbers f o r  p r i v a t e  consumption, The Ne the r l ands ,  1953  = 100  

Laspey res Paasche 
Y ear 

D i r e c t  Chain D i r e c t  Chain 

Source :  C.B.S. (1982).  

4)  See Bacharach (1970).  
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