Distr.
GENERAL

CES/ AC. 49/ 1999/ 6
13 Cctober 1999

ENGLI SH ONLY
STATI STI CAL COW SSI ON and | NTERNATI ONAL LABOUR
ECONOM C COW SSI ON FOR EURCPE ORGANI ZATION (I LO

CONFERENCE OF EUROPEAN STATI STI Cl ANS

Joi nt

ECE/ I LO Meeting on Consuner Price |ndices

(Geneva, 3-5 Novenber 1999)

Inflation, the Cost of Living and the Donain
of a Consuner Price |Index

Invited paper subnitted by M. Peter HIlI*

Sunmary

The general purpose of this paper is to try to clarify the

rel ati onshi ps between consuner price indexes (CPls) intended to
nmeasure consuner price inflation and those intended to neasure
changes in the cost of living (COL). The general conclusion of
the first part of this paper is that both objectives |lead to the
same kind of index fornmula in practice, provided that ‘best
practice’ is followed. Indexes that are ‘biased as measures of
the cost of living indexes can equally well be regarded as

‘bi ased’ measures of inflation. On the other hand, in the second
part of the paper it is shown that there could be significant

di fferences between the coverage, or domain, of indexes intended
to neasure price inflation and those neasuring changes in the COL
and these could lead to significantly different results,
especially over the longer term No consensus nmay yet exist over
what shoul d be the domain of a CPI
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l. I nt roducti on

1. The conpil ati on of consuner price indexes rai ses a nunber of conpl ex
and interacting issues. 1In the interests of clarity, an attenpt is made in
this paper to separate the issues by dividing the paper into two parts. In

the first part of the paper the follow ng sinplifying assunptions will be
made.

The price indexes conpare two situations, usually time periods, in
whi ch the set of goods and services available to the consuner or
consumers is exactly the sane in both periods.

The goods and services are individual compdities that are actually
traded in market transactions between different econom c units.

A positive quantity of each commopdity is bought by the reference
consumer, or group of consuners, at a positive price in both periods.

2. Al t hough these are strong assunptions and somewhat di vorced from
reality, they nmake it possible to isolate and focus on a nunber of classica
i ndex problens, and in particular on the inter-relationships between
“inflation’ indexes and COL indexes. Ri gorous expositions of index nunber
theory are also obliged to nake simlar assunptions, as and when required or
appropriate, for the same reasons as here. |n many general discussions of

i ndex nunbers, they are typically made inplicitly even if not explicitly.
Probl ems such as the domain of a consumer price index and the treatnment of
qual ity change and new and di sappeari ng goods, which are probably the nost
contentious issues and cause the greatest difficulties in practice, are dealt
with in the second part of this paper.

PART |

3. First, it is necessary to explain what is neant by an inflation index
and how it differs from COL i ndex. Despite the universal use of the term
“inflation’ in economcs, it is surprisingly difficult to find a precise,
satisfactory definition of “inflation” in the literature. A typical vague
definition is as follows: "The inflation rate is the percentage rate of
increase of the level of prices during a given period'.? As the price |eve
is not defined, such a definition is not very helpful. It can made nore
precise by specifying that it refers to a designated set, or basket, of goods
and services. The rate of increase of the |evel of the prices of these
particul ar goods and services can then be interpreted as being nmeasured by
the rate of increase in the total value of the goods and services naking up
the basket. Cbviously, any nunber of different baskets m ght be chosen, so
that there are countless alternative neasures of inflation of this kind.
Once the rel evant basket has been selected, the inflation index for that
basket nay be defined in the follow ng way.
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4, First, define a ‘pure’ price index as a price index of the follow ng
formwith fixed quantity weights:

p-a p%
a P

where the q's denote a specified set of quantities and the p,’s and py' s refer
to their prices in two different situations, typically two different tine
periods or locations, t and 0. The quantities do not have to be those
actually observed in either one or other of the situations being conpared.
Such an index has been described as a ‘pure’ price index because only the
prices may vary between the two situations, the quantities of goods and
services renmi ning constant. An ‘inflation’ index may now be defined as an
inter-tenporal ‘pure’ price. It can be interpreted as the change in the cost
of purchasing a designated set of goods and services between two tine
periods. As already noted, there are as many such indexes as there are
possi bl e sets of goods and services of econonic or policy interest.

5. Di ewert (1999)2 provides a general survey of this class of index numbers
and their properties in which it is noted that these indexes can al ways be
expressed, and interpreted, as wei ghted averages of the price relatives p;/po
for the individual comodities (provided there are no zero prices in period
0, as assuned here), the weights being the appropriate expenditure shares.
Laspeyres and Paasche i ndexes are exanples of pure price indexes. However,
the quantities selected as weights could refer to sone third period of tine,
and frequently do so in practice. Mreover, the weights could also be
synthetic quantities consisting of averages of the quantities in the two

peri ods being conpared. For exanple, the weights could be sinple arithnetic
or geonetric means of the quantities in the two periods, the resulting

i ndexes bei ng known as the Marshal |/ Edgeworth and Wal sh price indexes.

6. Econom c theory has adopted a different approach to the nmeasurenment of
price change in which neither the concept of the price |l evel nor actual price
changes figure explicitly. The theory relates to the cost of living, or CQO,
i ndex “which nmay be considered as an idealization of indices like the
consuner price index and others of that type”.® By definition, the purpose of
a COL index is to neasure the ratio of the cost of achieving the same
standard of living, or utility, in two different situations, typically two
time periods or locations. Pollak defines the COL index succinctly as: “the
rati o of the mninum expenditures required to attain a particul ar

indi fference curve under two price regimes”.* (An indifference curve
describes different conbinations of goods and services that collectively
provi de the same amount of utility, or welfare, to some consumer. The tastes
or preferences of sone representative or average consuner may be chosen for

t he purpose.)

7. A crucial property of a COL index is that only a single indifference
curve is used. A COL index does not make compari sons between baskets of
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goods and services which Iie on different indifference curves, even for a
single consuner. In practice, nost COL i ndexes are intended to compare the
actual expenditure of a utility maxinising consumer in one period with the
hypot heti cal m ni num expenditure that the consumer would have to nmake at the
prices of the other period in order to stay on the sane indifference curve.
COL i ndexes are always defined on the assunption that the consuner naxim ses
utility or, equivalently, nminimses the expenditures needed to attain a given
l evel of utility.

8. Suppose, for exanple, the COL index is defined on the basis of the
consumer’s utility level in the first period so that consuner’s actua
expenditure in the first period forns the denoni nator of the index. The
nunerator of the inter-tenporal COL index is the minimum expenditure needed
to purchase a set of hypothetical quantities of goods and services at the
prices of the second period that would collectively provide exactly the sane
utility, or welfare, as in the first period. In other words, it is the
expenditure that would be just sufficient to maintain the consuner’s standard
of living.

9. If the actual utility level of the second period were to be used as the
base instead, a different COL i ndex would be obtained, unless the consumer’s
preference ordering happens to be ‘honothetic’®. These two indifference
curves are by no neans the only possibilities, and any nunmber of COL indexes
could be associated with two price reginmes. For exanmple, the indifference
curve could be one referring to a higher or lower level of utility, or rea

i ncone, than that attained by the consumer in either of the two periods
compared. In this case, both expenditures in the COL index would refer to
hypot heti cal quantities. Just as any nunber of pure price indexes may be
defined between two periods by choosing different baskets of goods and
services, any nunber of COL i ndexes may be defined by using different

i ndifference curves relating to different levels of utility, or real incone,
or nore generally by using the tastes and preferences of different consuners
or groups of consumers.

10. As already noted, one inportant property of a COL index is that the
guantities of goods and services in at |east one of the two periods conpared
are not directly observabl e because they are hypothetical. A COL index
cannot therefore be calculated directly from observed price ad quantity data.
(O course, it nust be possible to estimate a COL index indirectly: otherw se
it would be of no practical interest.) A second inportant property is that a
COL index neasures the ratio of the expenditures on two different baskets of
goods and services. This highlights the crucial difference between a COL

i ndex and a pure price index that measures the ratio of the expenditures on a
single, fixed basket of goods and services under two different price regines.
This property of the COL index is a source of concern to advocates of a pure
price index who consider that a ‘price’ index should not be partly dependent
on changes in quantities and, noreover, to an extent that is not readily
appar ent.
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11. On the other hand, this property of the COL is not seen as a

di sadvantage fromthe point of view of econonic theory. The basic difference
bet ween the ‘econonic approach’ to price indexes and the ‘statistica
approach’ as exenplified by ‘pure’ price indexes is that the economc
approach recogni ses that quantities consuned, or produced, are not

i ndependent of prices. To hold the quantities constant in the face of
changing relative prices distorts econonic reality. The economcally
significant fact about the differences between the two COL baskets is that
they are systematic and predictable because, in seeking to nmininmse the
expenditures needed to maintain the sane |level of utility, the consumer is
bound to substitute, at least at the nmargin, goods and services which have
becone rel atively cheaper for those which have becone rel atively dearer
This is the well known ‘substitution effect’.

12. There is a dilemma. A COL index invokes at |east one set of

hypot hetical quantities that cannot be observed, so that a COL index can
never be nmeasured exactly in practice. On the other hand, while a pure price
i ndex can be neasured exactly (at |east under the assunptions nade in Part |
of this paper), it abstracts fromreality by conparing situations, at |east
one of which would never occur in the real world. The quantities in at |east
one of the situations being conpared in a pure price index would never
actually be consuned at those prices, at |least not by rational utility
maxi m sing consumers. Like at |east one set of quantities in the COL, they
can be regarded as hypothetical quantities, even though they are specified
and do not have to be estinmated.

13. Conceptual ly, the basic difference between a pure price index and a COL
index is that whereas a pure price index is attenpting to nmeasure the average
price change for a set of goods and services a COL index is attenpting to
nmeasure the change in a single price, namely the ‘price’ of ‘utility’ or

wel fare. Good and services are not the sane as the utility derived from
consuning them This is obvious even at the level of a single good where
changes in utility are usually not proportional to changes in the quantity of
the good consuned, especially if dinmnishing marginal utility sets in. It
then becones a matter of choice as to what the analyst or policy naker w shes
to neasure. Many economists take it for granted that because goods and
services are consuned for the utility derived fromthemthat the change in
the price of utility is what the index nust nmeasure. This is not self

evi dent, however, as consuners use their incones to buy goods and services
and not utility and are therefore properly concerned about changes in their
prices. However, rather than trying to resolve this divergence of view, it
is nmore useful to exam ne how nuch difference the two approaches are likely
to nake in practice, bearing in mnd that even if the objective is to
estinate a COL it will alnbst certainly be necessary to calculate one or nore
pure price indexes in order to do so. The first stepis to clarify the

rel ati onshi ps between Laspeyres, Paasche and COL prices indexes.
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CO., Laspeyres and Paasche price indexes

14. The inter-relationshi ps between pure price indexes and the
correspondi ng COL i ndexes have been intensively studied. Al though COL

i ndexes may not be directly cal culable, they nay be used as theoretical normns
whi ch help to explain and evaluate the properties or behaviour of pure price
i ndexes that can actually be cal cul ated, such as Laspeyres and Paasche price
i ndexes. Perhaps the nmost well known result in index number theory is that,
on the assunptions nade here, the Laspeyres index provides an upper bound to
the COL index based on the indifference curve of the first period.®

15. If the consunmer’s expenditure were to increase in proportion to the
Laspeyres price index, the consumer would have the purchasing power in the
second period to buy the base period basket of goods and services, but this
basket would no | onger be optimal if relative prices have changed. A utility
mexi m si ng consuner woul d be able to reach a higher indifference curve, i.e.
to achi eve a higher standard of living, by making substitutions in response
to the changes in relative prices. If the objective is to neasure the change
in the cost of an unchanged standard of living, the Laspeyres index tends,
therefore, to have an upward bias. Intuitively, it can be seen that the
greater the change in the pattern of relative prices, the greater the scope
for the consuner to make substitutions, and hence the greater the upward
‘substitution’ bias. The longer the |Iapse of tinme between the two periods
bei ng compared, the nore the pattern of relative prices is likely to have
changed and the greater the substitution bias is likely to be.

16. Conversely, by anal ogous reasoni ng, the Paasche index can be shown to
provide a | ower bound to the CCOL index based on the second period. The COL
i ndex based on the second period will not be exactly the sane as that based
on the first period but the two COL indexes are likely to be nuch cl oser

together than the correspondi ng Laspeyres and Paasche indexes. |n general
one advantage of COL indexes is that they are likely to be much | ess
sensitive than pure price indexes to the choice of base period. Indeed, if

the consuner’s preferences happen to be honothetic, the two COL i ndexes

coi nci de even though the Laspeyres and Paasche i ndexes coul d diverge
significantly, especially if relative prices change considerably.” In any
case, it can be proved there nmust be sone COL i ndex based on an internediate
i ndi fference curve |ying somewhere between those of the first and the second
peri ods, which |ies between the Laspeyres and Paasche indexes (see, for
exanple, Diewert (1999)). Such a COL index may actually be preferred to the
COL i ndexes based on either the first or the second periods thensel ves
because it is not deternined by the consuner’s consunption and utility |leve
at one or other of the two extrenes of the conparison but based on an
internmedi ate situation which is nore representative of the entire |ength of
time spanned by the two peri ods.

17. If the Laspeyres and Paasche indexes are not very far apart the various
possi ble COL i ndexes will usually not be very different fromeach other and
will tend to lie approxinmately m dway between the Laspeyres and Paasche
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i ndexes. These rel ationships have been exploited by Diewert (1976) who has
shown that certain types of index number, described as ‘superlative , may be
expected to provide acceptabl e approxinmations to a COL i ndex under fairly
general conditions.® These superlative indexes tend to treat the two periods
compared symetrically although not all symetrical indexes are superlative.
The Fisher index, which is the geonetric nean of the Laspeyres and Paasche

i ndexes, is one exanple of a superlative index, another being the Tornqgvi st

i ndex which uses the arithnmetic nmean expenditure shares in the two periods as
wei ghts for the price relatives. Another superlative index is the Wl sh

i ndex whi ch uses geonetric nmeans of the quantities in both periods as
quantity weights. This is particularly interesting in the present context
because the Wal sh index is also a pure price index, as Diewert (1999) notes.
This throws light on the kind of pure price index which may be expected to
provi de an acceptabl e approximation to a COL index. Wile Laspeyres and
Paasche i ndexes nmay be biased, by no neans all pure price indexes provide

bi ased estimates of a COL.

18. It is possible to find pure price indexes which coincide exactly with
the COL index. One such index, which may be described as an ‘equival ent’
pure price index, can be obtained by taking a |linear conbination of the
quantities in both periods, as shown by Hill (1997)°. Any COL index may be
expressed as wei ghted average of the Laspeyres and Paasche indexes. The
quantities required for an equivalent pure price index coinciding with the
COL are then obtained by taking the sane wei ghted average of the quantity
vectors in the two periods, but only after the quantities in the second
peri od have been scal ed by dividing themby the Laspeyres vol une index
between the two periods. (Alternatively, the quantities in the first period
could be scaled by nmultiplying themby the Laspeyres volune index.) The
scaling adjustnent is required to avoid the quantity weights in the

equi val ent index being doni nated by one period in the event that the absolute
| evel s of the quantities tend to be systematically higher in one or other of
the two periods. (This type of scaling adjustment is inportant in
international price indexes (PPPs) where one country rmay be much | arger than
the other.) |If the COL index were nidway between the Laspeyres and Paasche
the quantities would be sinple averages of the quantities in he two periods,
but again only after scaling the quantities in the second period, as

i ndi cated above. The resulting index is therefore not quite the sane as the
Mar shal | / Edgeworth price index which | acks the scaling adjustnent.

19. These kinds of results are invaluable for interpreting a CO.L i ndex and
understanding its relationship to a pure price index. The interesting
feature of the equivalent index just defined is that it shows that a pure
price index exists which is equal to the COL and uses a linear conbination of
the quantities in both periods as weights. Provided the COL index is not far
fromthe md-point between the Laspeyres and Paasche indexes, the pure price
i ndex gives nore or |ess equal weight to the relative quantities in both
periods and therefore treats both periods nore or |less symetrically. Such
an index is not merely a pure ‘inflation’ index but one that is nmuch nore
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representative of both periods, as the quantities in the equival ent pure
price index are intermedi ate between those of the first and the second
period. The Laspeyres and Paasche indexes, however, are entirely doninated
by quantities in only one of other of the two periods conpared. They provide
bi ased estimates of a COL precisely because they are very unbal anced price

i ndexes, not because pure price indexes are inherently biased.

20. The synmetry properties of an equivalent index are sinmlar to those of
a superlative index. Wiereas a superlative index can be cal cul ated, however,
the equival ent index can only be derived assum ng the value of the COL is

al ready known in advance, so it is not a practical alternative to a

superl ative index. An equivalent pure price index can be used to give sone
insight into the properties of a COL index by identifying a pure price index
whose val ue woul d be identical with that of any given COL index, but it does
not provide a way to estimate a COL index. As Diewert (1999) has pointed
out, the Walsh index is an exanple of a pure price index that can be
calculated and is also superlative. It may expected to provide an acceptably
cl ose approximation to a COL index while also providing useful insights into
the rel ati onship between pure price i ndexes and COL indexes.

“Bias” in CPls

21. The question of ‘bias’ in consumer price indexes (CPls) can be exani ned
agai nst the background of the previous section. CPls in many countries
consist of time series of pure price indexes in the formof Laspeyres indexes
on a fixed base. They may be expected to record progressively |arger

i ncreases than the correspondi ng COL i ndexes because of the substitution
effect the further away the observation period is fromthe base period. This
is often interpreted as showi ng that such CPls are subject to an upward
‘“bias’, which nmust be true if the official purpose of the CPl is to measure
changes in the cost of living. Discussions of such potential bias have
received a lot of attention in many countries, especially in the United
States follow ng the ‘Boskin' report?!.

22. A price index which uses a fixed basket of goods and services nmay be
greater or less than the corresponding COL index. The direction of ‘bias
depends on whether the base period precedes or follows the observation
period. Suppose, for exanple, a time series of pure price indexes is
required for the decade from 1990 to 2000. |If 1990 is selected as the base
year, a tinme series of Laspeyres indexes based on 1990 is obtained. Assum ng
that changes in relative prices and quantities are negatively correl ated, as
wi || happen when consuners nake substitutions in response to changes in
relative prices, the Laspeyres indexes may be presuned to have upward bias
which is likely to beconme gradually larger as the decade progresses, being
greatest for the year 2000. On the other hand, if 2000 is used as the base
year, a time series of Paasche indexes is obtained, all subject to a presuned
downwar ds bias which is greatest for the year 1990, becom ng gradually
smal | er as the decade progresses. 2
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23. Now suppose the base year itself is gradually shifted forward fromto
1990 to 2000. When the base year reaches 1995, the first half of the tine
series consist of Paasche indexes and the second hal f Laspeyres indexes.

Bet ween 1990 and 1995 there is likely to be a negative bias, followed by a
positive bias from 1995 to 2000. Unless the rate of inflation is very
different between the two hal ves of the decade, the absolute size of the bias
in the neasured rate of inflation between 1990 and 2000 is therefore likely
to be at a minimumfor a pure price index which uses the quantities of 1995,
the m ddl e year of the decade, as weights. A priori, there is no reason to
presune that, in general, there will be any bias in the rate of inflation in
the i ndex based on 1995 as conpared with the COL i ndex al so based on 1995.

24. This exanple also illustrates the point that the historical rate of
inflation over a span of years as neasured by a pure price index is, to sone
extent, subjective. The rate can be varied arbitrarily at the discretion of
the conpiler by noving the base year backwards or forwards. Choosing a |later
year will tend to reduce the rate of inflation, while choosing an earlier one
will tend to increase it. The rate of increase in a COL index, on the other
hand, cannot usually be nmanipulated to nearly the sane extent because it is
much | ess sensitive to the choice of base year

25. Thus, the extent of the bias in pure price indexes is inextricably
linked with the question of choice of base year or, nore generally, with the
choice of quantity weights. Up to now ‘bias’ has been interpreted as the
extent of the divergence between a pure price index and the correspondi ng COL
i ndex. However, an objective neasure of the change or difference between two
situations shoul d presunmably assign equal inportance to both of themin any
case. A pure price index that measures price changes between two periods on
the basis of the quantities in only one of themcan be considered to ‘biased
irrespectively of its relationship to a COL index. It is difficulty to find
any good rationale for preferring one period to the other on conceptual or

t heoretical grounds.

26. Suppose the two periods are consecutive so that they forma continuous
time period. A neasure of the average price change occurring wthin that
conti nuum shoul d nake use of information not only on all the prices but also
all the quantities to which those prices refer. This suggests using the
average quantities in the continuum i.e., in both periods, as weights in a
pure price index. |If the quantities change snoothly within the continuum an
alternative would be to take the quantities in the mddle as weights on the
grounds that they are likely to be nore representative of the total
quantities than those of any other point of tine.

27. If the periods are not consecutive, simlar conclusions are reached.
The nmost neutral, or unbiased, way in which to conpile a pure price index
between the years 1990 and 2000 taken in isolation is to use sone kind of
average of the quantities in both periods as weights. On the other hand, if
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1990 and 2000 are the end points of a tine series of pure price indexes
covering the entire decade, the nost neutral, or unbiased, way in which to do
so would be to choose the year in the niddle of the decade as the base.

28. These types of argunents all lead to the same kind of concl usion

nanely that the nost neutral and objective type of pure price index is one
whi ch uses either sonme average of the quantities in both periods as weights
or the quantities in some intervening third period which is internmediate

bet ween the two periods being conpared. As already shown, however, these are
preci sely the same kind of indexes which are likely to have the least bias if
the objective is to neasure changes in the cost of living. There appears to
be no conflict in practice between the objective of measuring inflation and
measuring the changes in the cost of living, provided that best practice is
foll owed in both cases.

29. O course, there are very good practical reasons why CPIs tend to be
tinme series of Laspeyres price indexes because the quantity weights are
avail abl e in advance and do not have to be continually re-estimated with the
passage of time, bearing in nmnd that the estimation of weights for a price
i ndex can be a costly and tine consunm ng business. However, this should not
be allowed to create the inpression that pure price indexes are inherently
bi ased, whatever criterion of bias is adopted. |In practice, the real problem
for all prices indexes, whether they are intended to be neasure inflation or
changes in the cost of living, is to get the nost appropriate or rel evant

wei ghts. It should be noted that even when the objective is to nmeasure the
changes in the cost of living, the indexes actually calculated in practice
are always pure price indexes of one kind or another. Wen the weights are
‘right’, it matters little whether the index is intended to be an inflation
or a cost of living index.

30. As already noted, one of the superlative indexes which can be expected
to provide close approximations to the COL index, nanely the Wl sh index, can
equally well be regarded as unbiased pure price indexes. However, the

superl ative Fisher index is not itself a pure price index but an average of
two pure price indexes, the Laspeyres and Paasche, which nmay be expected to
cancel out the biases in those indexes. However, the fact that the Fisher
satisfies both the time and factor reversal tests is often treated as a

deci sive advantage which is sufficient to justify its w despread use
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PART 11
THE DOVAIN OF A CP
31. The scope or dormain of a CPl is an issue of fundanental inportance.
Part Il of this paper addresses sone conceptual points concerning the domain
of an index which can have a major bearing upon the value of a CPI. The

first relates to the question of whether a COL index that is nmeant to nmeasure
price changes should be a ‘conditional’ or an ‘unconditional’ CCL index.

Uncondi tional and conditional COL indexes

32. A consuner’s overall standard of living, or total welfare, depends not
only on the quantities of goods and services consunmed but also on the genera
envi ronment in which those goods are consuned, where ‘environnent’ is to be
understood in a broad sense to cover not only physical and climatic factors
but al so general economic, social and political factors which affect consumer
wel fare. A consumer may conpensate for changes in these environnental
factors by adjusting the quantities of goods and services consuned in order
to maintain total welfare constant. A COL index may therefore be defined as
the ratio of the m ninum consunpti on expenditures needed to maintain a
constant |l evel of total welfare under two different regi nes between which
both the prices of goods consuned and al so the ‘environment’ in which they
are consuned nmay vary. Such an index has been described as an

“uncondi tional’ COL index because it does not depend only on changes in
consumer prices.

33. Whether or not it is appropriate to broaden a COL index in this way to
i nclude factors other than price changes depends on the interests and

pur poses of the user of the index. Broad nmeasures of the cost of welfare are
rel evant for users interested in the overall welfare of consumers and not
just that part attributable to consunption. Such users may include the
general public, politicians, the press and historians as well as welfare
econom sts.

34. On the other hand, an unconditional COL index that includes non-price
factors can no longer be interpreted as sinply nmeasuring price changes but
the conbined effects of changes in both the price and non-price factors.
When intended as an ‘idealised price index’, a COL nust be a ‘conditional

i ndex that holds all the environnental variables constant with only the
prices varying between the two situations.® Al though a conditional index

i nvol ves a conparison with a hypothetical situation, all COL indexes (indeed
nost index nunbers) involve conparisons with hypothetical situations.

35. Consi der the exanple of the weather. Exceptionally hot, cold or severe
weat her, such as a hurricane, has an adverse effect on the wel fare of
consuners. Assume that consumers conpensate by purchasing just sufficient
additional quantities of sone goods and services such as electricity, heating
oil or repairs in order to maintain their welfare. Assuning also for
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pur poses of argunent that other things remain equal, including all prices,
does the COL index rise because of these increased expenditures?

36. If the COL is an unconditional index that includes the effects of
changes in environnmental factors as well as price, the answer is obviously
‘yes’. Consuners have to spend nore to remain as well off as they were
before the adverse weather. |If the COL is a conditional index that holds the
environnment al variabl es constant, the answer is equally obviously ‘no’
assuning prices also remain constant. The conditional COL nust renain

const ant .

37. Consi der the consequences for real consunption when consuners’
expenditures are deflated by the two alternative COL indexes. \Wen the broad
uncondi tional COL index is used as deflator, real consunption appears to be
unchanged even though sone quantities have increased. Even so, it may be
argued that ‘real’ consunption cannot increase if total welfare does not
increase. On the other hand, using the narrower COL as deflator, rea
consunption increases even though total welfare does not.

38. As prices are assumed constant, consunption expenditures have risen at
constant prices in the exanple. This suggests not only that real consunption
has increased but that consuners have benefited fromthe additiona
expenditures. It is necessary to draw a clear distinction between changes in
wel fare over tinme and the different levels of welfare associated with
different quantities of goods and services consuned as represented by a set
of indifference curves or surfaces. |f the second period with the bad

weat her is used as the base, the welfare or utility derived fromthe higher
quantities of goods and services consuned in the second period nust be
compared with the welfare that woul d be derived under the same bad weat her
conditions fromthe | ower quantities consunmed in the first period. Consumers
are better off with the increased consunption than they would be without it.
The fact that they may be actually worse off over tine is irrelevant.

Conpari sons of real consunption should be conditional on a given set of

envi ronnental variables in the same way as the correspondi ng COL i ndex.
Measures of real consunption should not be expected to capture the actua
change in total welfare between two periods of tinme but only that part of the
wel fare change attributable to changes in the quantities of goods and
services consuned in the two periods. The two changes can be very different.

39. In practice, the change in real consunption may be estinated by
defl ating consunpti on expenditures by a conditional COL i ndex whose domain is
limted to same set of goods and services. As noted in Part |, any CCOL index

i nvol ves a conpari son between two situations of which at | east one nust be
hypot hetical in the same way that the estimted change in real consunption
i nvol ves a conparison with a hypothetical situation
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Al ternative conditional COL indexes

40. A ‘conditional COL index’ is an index that holds constant any of the
variables affecting the utility and not necessarily the environnental
variables. Conditional indexes do not have to be conditional ‘price COL
index’. For exanple, there may be interest in the extent to which the cost
of living is affected by changing crine rates. A conditional ‘crine COL

i ndex’ could be defined as the ratio of the nini mum expenditures on goods and
services that consuners need to nmake under two different crime regines in
order to mmintain an unchanged | evel of welfare, all other variables,

i ncluding prices, remaining constant. Such an index would neasure the cost
of any increased expenditures on deterrents, security, etc. in response to a
rise inthe crine rate. QOher specific conditional COL indexes could be
envi saged such as a pollution index nmeasuring additional costs incurred to
of fset the harnful effects of increased pollution

41. Wil e there are many possible conditional COL indexes, only conditiona
‘price COL indexes’ in which all non-price variables are held constant can
legitimately be described as “idealised” price indexes. Oher conditiona
COL i ndexes may be of analytic and policy interest but they are not price

i ndexes. Unconditional COL indexes which inmplicitly include crime, pollution
etc., conponents as well as a price conponent are also not price indexes.

42. In retrospect, it can be seen that Part | of this paper inplicitly

exam ned the rel ati onshi ps between conditional ‘price cost of living indexes
and pure price indexes. Generalising the concept of the cost of living index
to the unconditional index may be interesting froma theoretical point of
view. It is also useful to clarify that a price COL index is, in fact,
conditional on a particular set of non-price variables. There is always a

ri sk, however, that a pure price index may be wongly accused of being biased
because it fails to take account of changes in non-price factors which bel ong
in an unconditional COL index but have no place in a price index.

The donmai n of goods and services

43. In this section, it is explicitly assuned that the domain of the COL
index is restricted to narketabl e goods and services consuned by househol ds
so that it is a conditional price COL index. Even so, the exact scope of a
CPl needs to be clarified, the same boundary problens affecting both pure
price and COL i ndexes.

Social transfers in kind

44. One issue is whether to include “social transfers in kind” in a CPI.
These are defined in the 1993 SNA (para. 8.99) as “individual goods and
services provided as transfers in kind to individual househol ds by governnent
units and non-profit institutions.”. These are individual goods and services
such as health, education, transport or housing services provided free, or at
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| ow nomi nal prices, to consuners. Such goods or services nust be marketable.
They are provided free not because of market failure but as a matter of
social or economc policy. They are not ‘public goods’ although they often
account about a half of public expenditure. Social transfers in kind enter
into the utility functions of consunmers in exactly the sane way as the sane
ki nds of goods and services sold on the market. There is no reason to
exclude themfroma CPl, whether it is nmeant to be a COL or a pure price

i ndex. It should be noted, however, that the quantities of goods and
services consuned as social transfers in kind are not at the discretion of
the consuners. They do not depend on their prices or the consuners
resources. The quantities are deternined by the governnent units supplying
them Typically, there is excess demand for them

45, When they are sold, even at artificially |low prices, they can be
treated in the same way as ordi nary market goods and services. The rel evant
prices for a CPl are the prices actually paid by the consunmers even though
these may be nuch | ower than the costs incurred by the governnent or other
units that provide them \When they are provided free they should be included
at zero prices. There are no inputations involved. Both the prices and the
quantities of these individual goods and services are observabl e.

46. It may appear superfluous to include themin a pure price index when
their prices are zero in both periods as the index will take the same val ue
in these circunstances whether the are included or excluded. On the other
hand, when the government decides to start charging for social transfers that
were previously free there is patently an increase froma zero to a positive
price that nust be captured by a CPI.

47. In the case of a COL, a change in the quantities of these free goods or
services will also affect the index, even though their prices remain zero. A
change in the quantities provided affects consumers’ welfare and nust
therefore affect the COL index. The effects of changing quantities of free
social transfers in kind may cause a CCOL index to diverge fromthe
correspondi ng pure price index.

48. Social transfers in kind are extrenely inportant in many countries. In
the | ast decade, there has been a systematic tendency for political and
economi ¢ reasons both to reduce the quantities provided free and to introduce
charges. Exanples of the latter include charges for health and education
services and the introduction of tolls on notorways or bridges. Such changes
obvi ously have a very direct inpact on the cost of I|iving.

New goods

49, The treatnent of new goods raises difficult conceptual and practica
probl ens for both pure price indexes and COL i ndexes. A new good or service
is one that is available in the second period but not in the first period.
Conversely. a disappearing good is one available in the first but not the
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second period. The follow ng discussion will focus on new goods as they are
nmore inportant. The inplications for disappearing goods are usually fairly
obvi ous.

50. Enl argi ng the set of goods and services fromwhich the consunmer can
choose nust increase wel fare, other things being equal, provided that sone
consuners consider it worth buying sone of the new itens and substitute them
for sone of the goods and services bought previously. The appearance of such
a new good nust, in itself, tend to reduce a COL index. One of the strengths
of a COL index is that, in principle, it can deal with situations in which
the sets of goods and services available are different in the two situations
compared. One set could be larger or snaller than the other or they could be
overl apping sets, each with sone itenms not found in the other

51. Consuners are prevented frombuying a new good in the first period. It
may be asked, however, how high the price would have had to be in the first
peri od to persuade consuners not to buy any of the good even if it were

avail able. The resulting price, known as the ‘denmand reservation price , is
defined as the hypothetical mnimmprice that would reduce demand to zero

It nmust be higher than the price at which a new good is actually purchased
for the first tine. It can be argued that the appearance of a new good nust
therefore inply a price reduction, consistently with the COL approach

52. If the demand reservation price could be estimated it could be used in
a pure price index that uses the quantities of the second period as wei ghts
or indeed in the pure price that is equivalent to a COL as defined in Part |
of this paper. |If it were so used it would clearly tend to reduce the pure
price index as conpared with an index that sinply ignores the new good on the
grounds that there is no price in the first period.

53. It is necessary to distinguish between two different types of new good
on the basis of whether or not they could actually have been produced in the
first period. A ‘conmpletely new good is defined as a good that could not
have been produced in the earlier period because the know edge and technol ogy
required sinply did not exist at that tinme. An ‘ordinary new good is
defined as one that could have been produced in the earlier period. In
practice, the vast nmajority of new goods are ordi nary new goods. They are

i ntroduced on the basis of market research, advertising and publicity
designed to reflect and influence consuner tastes and attract denand.

Fashi on goods are the clearest exanple, bearing in nind that fashion is by no
means confined to clothes and affects durables, especially autonobiles, foods
and al so nany services. Fashion goods are ained by their producers at both
sexes and all age groups.

54. O di nary new goods which are not very different fromsone existing
goods are usually described as new qualities. The distinction between an
ordi nary new good and a new quality of an existing good is partly a matter of
degree and partly a matter of termnology. It is clear that the conpiler of
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a price index nust try to naeke a direct conparison between the price of a new
quality and the price of the old quality, and even between the price of a new
good and sone similar kind of old good, if possible. Oherw se, price

i ndexes woul d col | apse through | ack of direct price conparisons. The nunber
of goods and services that remain strictly honbgeneous over tine is very
small. Adjusting for quality change is the nost serious practical problem
confronting index conpilers. Various different nmethods of quality adjustnent
may be tried, including hedonic regressions. They are not discussed here as
they do not affect the domain of a CPI

55. Conpl etely new goods raise difficult conceptual as well as practica
problems. A conpletely new good is one that can only be produced after an
advance in know edge and technol ogy has occurred. They are conditional on
maj or new i nventions or discoveries. Exanples are electricity itself and

el ectric goods such as the |ight bulb, the tel ephone, television and
computers. O her exanples are the internal conbustion engine and the jet
engi ne: anaesthetics and antibiotics; refrigeration and air conditioning; and
so on. These and other major inventions may be responsible for a very |arge
part of the inprovenent in living standards that have occurred over the |ast
two centuries. Their inpact on consuner wel fare has been enornmous. The way
they are treated in COL i ndexes can therefore have an enornous effect on the
resulting indexes, a | east over the |onger term

56. The issue is whether the appearance of a conpletely new good in itself
constitutes a reduction in price. There is no doubt that it inproves welfare
and therefore | owers an unconditional COL index, other things being equal

If there is a reduction in price, it is necessary to specify what price has
fallen. A COL neasures the effects of changes in the prices of goods and
services on utility and these price changes must be identifiable.

57. It is doubtful whether it is reasonable to invoke the concept of a
reservation price in the case of a conpletely new good. The supply
reservation price (the lowest price that would i nduce producers to supply
sone of a good) does not exist. However high the price of the good night
have been in the earlier period, producers could not have supplied it. The
demand reservation price is also neaningless for consuners in the earlier
peri od because they were unaware of the existence of the good and its
characteristics. Tine cannot be reversed. |If information about the good
existed in the earlier period it would have been produced then and woul d not
be a new good in the later period. The denmand reservation price can only be
defined using the preferences of the later period. As there is no good in an
earlier period with which the demand reservation price can be associ at ed,
another problemis that is that it is not clear when the inputed price
reduction occurs: whether there is an instantaneous price fall when the good
first appears or whether it is spread over a |onger period of tine.

58. The basic problemis not the practical difficulty of estimating the
demand reservation price but the nore fundanental conceptual problem of
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whether it is neaningful to say a price change has occurred when there is no
good exi sting previously whose price can be conpared with that of a

compl etely new good. An alternative approach is to define the donmain of the
CPl as the set of all goods and services that are available in both periods
or are available in one period and could be produced and nade avail able in
the other. Such an index would cover all ordinary new goods and new
qualities and also all disappearing goods. On this approach, the
uncondi ti onal COL i ndex would be | owered by a conpletely new good when it
first appears but not the conditional COL price index between that period and
the previous period. The appearance of the new good woul d have no effect on
the conditional COL index as it would be treated as a change in an
“environnental’ variable attributable to advanci ng know edge and technol ogy.

59. The treatnment of conpletely new goods is intrinsically difficult and
still remains controversial. It is possible that the appropriate treatnent
may vary depending on the views and needs of users. |t depends, for exanple,

on whether analysts interested in inflation would view the price |evel as
falling instantly and significantly just because a conpletely new good
appears on the market, irrespectively of its initial price which may turn out
to be quite high conpared with subsequent periods. On the other hand, an
uncondi tional COL index, which may be of interest to sone users, nust fal
when a conpl etely new good appears.
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END NOTES
! R Dornbusch and S. Fischer (1994): Macroeconomcs, p. 10.
2 See W Erwin Diewert, (1999), The Consuner Price |Index and |Index Nunber

Pur pose, Paper for the International Wrking Goup on Price Indices, the
‘Otawa Group’, Aug. 1999, (revised Septenber 1999 version), pp. 30-36.

8 Franklin M Fisher and Karl Shell, ‘The Economic Theory of Price
I ndices’, Academic Press. New York and London, 1972, p.iXx.

4 Robert A. Poll ack, ‘The Theory of the Cost-of-Living Index’, Oxford
University Press. New York and Oxford, 1989, p.6.

° See Pollak, op. cit., pp. 18-20. Preferences are honothetic when each
i ndi fference curve has the sane ‘shape’: that is, each curve is a uniform
enl argenment, or contraction, of other curves. Pollak remarks: “These results
are inportant not because we believe that people’'s indifference naps are
honot heti ¢ but because we believe they are not.” This “inplies that the
cost-of -1iving i ndex depends on the choice of the base |evel of expenditure.”
Pol I ak, p. 20.

6 Nunmer ous references may be cited for a proof of this proposition, such
as Pollak (1989), op. cit. pp. 10 to 20. Diewert (1999), op. cit. provides a
proof in the general case for a group of consuners whose utility functions

al so include environnmental variabl es.

! It can be shown if the consunmer’s preferences were not nerely

honot hetic but the utility function were a honogeneous quadratic, the COL

i ndex woul d be equal to the geonetric nean of the Laspeyres and Paasche

i ndexes, nanely the Fisher index. See Pollak (1989), op. cit. pp. 10 to 20.

8 See W E. Diewert, ‘Exact and Superlative |Index Nunbers’, Journal of
Econonetrics, 4, 1976, pp. 115-145.

° HIll, T. P., 1997, The Measurenent of Inflation and Changes in the Cost
of Living, Joint ECE/ILO Meeting on consumer price indices, Ceneva,
Nov. 1997.

10 D ewert (1999), op. cit, p. 33, makes a sinilar point noting that “the
Edgewort h/ Marshal | is not honbgeneous of degree O in the conponents of both q°
and ql.” After a scaling adjustment of the kind proposed here, the index
woul d be honpgeneous.
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1 Advi sory Conmi ssion To Study The Consumer Price |Index (Boskin Report),
1996, Toward a Mdre Accurate Measure of the Cost of Living, Final Report,
Washi ngt on, Decenber 4, 1996. The Boskin Report identified other sources of
bias as well as that arising fromthe substitution effect, in particular
insufficient allowance for inprovenments in quality, a practical deficiency
whi ch woul d af fect any kind of index based on such deficient data.

12 The statenments in this paragraph apply equally, nutatis nutandis, to
t he nmeasurenent of the growth of real consunption when fixed wei ght vol unme
i ndexes are used.

13 See Pollak (1989) op. cit. Diewert (1999) op. cit provides a detail ed,

and extended, explanation of the properties of unconditional and conditiona
COL indexes and their relationship with Laspeyres and Paasche price indexes.



