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I nt roducti on

1. The purpose of this paper is to exam ne whether price indexes designed to
nmeasure inflation and i ndexes designed to neasure changes in the cost of
living are interchangeabl e or whether they are neant to neasure different
things. A cost of living, or CoL, index does not neasure the change in the
val ue of a fixed basket of goods and services so that its neaning as a

nmeasure of price change is not self evident. GConversely, it is well known
that many price indexes provide biased estimates of changes in the cost of
l'iving.

2. A recent EU Council Regul ation on the convergence of inflation in EU
nmenber countries requires inflation in different countries to be nmeasured by
nmeans of conparabl e consumer price indexes. The intention is to conpare
rates of price inflation even though in sonme countries consuner price indexes
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are specifically intended to neasure changes in the cost of |iving rather
than consuner inflation. This paper exam nes the relationship between
inflation indexes and cost of |iving indexes in sone detail to try to clarify
whet her their objectives are really different or not.

3. The fact that nmany price indexes, such as Laspeyres type price indexes,
tend to be biased as estimtes of changes in the cost of living has recently
recei ved nuch publicity as a result of the *Boskin Report ‘LIt is argued in

this paper that indexes which are biased in this way al so provi de equal ly
poor (or biased) estinmates of inflation in the sense that they are neasuring
changes in the val ue of inappropriate baskets of goods and services that are
not typical of the span of time covered by the index. Wen nore appropriate
baskets are used, the price indexes can provi de unbi ased estimates of changes
in the cost of Iiving.

4. This paper is about the nmeaning and interpretati on of price indexes in
common use. |t does not propose any new formulae. It reaches the concl usion
that the search for good neasures of inflation |leads to the sane kind of

i ndexes as provi de good estimates of changes in the cost of living. There is
no conflict between these objectives and a single index nay meet both needs,
at | east when the set of goods and services available to consunmers remains
unchanged. However, the continual enlargenent of the set as a result of the
devel opnent of new ki nds of products should, in principle, tend to reduce the
cost of living whereas it may have no systenmatic effect on the rate of
inflation as measured by changes over tinme in the prices of those goods and
services which are available in both periods.

Inflation indexes and cost of |iving indexes

5. In economic literature, there seens to be little discussion of the exact
neaning of inflation. A typical text book definition is as follows: "The
inflation rate is the percentage rate of increase of the level of prices

during a given period." 2 Another widely quoted definition of inflationis

that "inflation is a process of continuously rising prices, or equivalently,

of a continuously falling value of noney.” 3 Defining inflation in ternms of an
increase in the "level of prices" suggests neasuring inflation by the

increase in the total nonetary val ue of a specified, fixed set, or ‘basket i
of goods and servi ces which nay be bought and sold on the market. An index

of inflation is interpreted inthis way in this paper. It is not affected by
substitutions that consumers may nmake in response to changes in relative

pri ces.

6. Defining inflation in terms of “rising prices” suggests neasuring it as
sonme kind of average of the novenents in individual nonetary prices rather
than the change in the total value of a basket of goods and servi ces. The

two approaches are equivalent if the individual price novenents are wei ghted
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by the appropriate values. E ther way, there is evidently no uni que neasure
of inflation as the rate of increase in the price |level depends on which
basket of goods and services is selected, which in turn depends to sone
extent on the interests of the analyst or policy maker.

7. The econom ¢ theory of price indexes adopts a rather different
approach, however, in which neither the concept of the price |evel nor price
novenents figure explicitly. The theory in fact relates to the cost-of
living, or CoL, index *“which may be considered as an idealization of indices

i ke the consumer price index and others of that type.” 4 Pollak defines the
CoL index succinctly as: “the ratio of the m nimumexpenditures required to
attain a particular indifference curve under two price regines.” 5 A key

feature of the strict economc definition of a CoL index is that only a
single indifference curve is used. A CoL index typically conpares
expenditures between a point on an indifference curve that the consumer
actual | y occupi es and a second point on the same curve that the consumer
woul d take up if prices were different. Wen the price regines are those
occurring in two different tine periods, one of which is chosen as the base
period, a CoL index can be interpreted as neasuring the anmount by which
expendi tures nust change between the two periods in order to enable the
consuner to stay on the base period indifference curve. A CoL index does not
attenpt to conpare two situations in which the indifference nmaps are
different, even for a single consuner.

8. Suppose the first period is chosen as the base period. In order to
calculate the CoL index it is necessary to work out the hypot heti cal
gquantities of goods and services that woul d be purchased at the prices of the
second period, assum ng the consuner ninimzes the cost of staying on the
first period indifference curve. If the second period indifference curve
were to be used as the base instead, a different CoL index woul d be obtained
(except in certain special cases nentioned below). These two indifference
curves are not the only possibilities, of course, and any nunber of CoL

i ndexes coul d be associated with two price regimes. For exanple, the

indi fference curve could be one fromsone third tinme period. A CoL index

bet ween 1995 and 1996 m ght be calcul ated using a indifference curve from
1990. In this case, the CoL index would involve two sets of hypothetica
quantities, nanely the quantities that the consumer would buy to attain the
1990 indifference curve if the prices were those of 1995 and the quantities
that woul d be bought if the prices were those of 1996. |In principle, just as
any nunber of price level indexes mght be defined between two periods by
choosi ng different baskets of goods and services, any nunber of CoL indexes
may be defined, even for a single consuner, by choosing different

i ndi fference curves.

9. The CoL indexes associated with different indifference curves for the
sane consurer do not necessarily lead to different nunerical values. It is
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wel I known that if the consumer ‘s preference ordering is ‘honothetic ° the CoL
i ndex is independent of the indifference curve chosen as the base. Provi ded

the preference ordering renai ns unchanged between two periods, the CoL
i ndexes based on the first and second periods will coincide when preferences
take this particular functional form 6

10. Two inportant properties a CoL index should be noted. One is that the
set of quantities of goods and services associated with the prices of the
peri od other than the base period are hypothetical and unobservable. The
second property is that these hypothetical quantities are generally not the

sane as the actual quantities in the base period. In marked contrast to
price indexes whi ch neasure the change in the value of a fixed basket of
goods and services, a CoL index conpares the values of two di fferent baskets

of goods and services. 7 The differences between the two baskets are
systemati c and predictabl e because, in seeking to mnimze the expenditures
needed to stay on the sane indifference curve, the consunmer woul d be obliged
to substitute, at least at the margin, goods and services whi ch have becone
rel atively cheaper for those which have becone relatively dearer. This is
the well known ‘substitution effect

CoL indexes and Laspeyres and Paasche price indexes

11. A CoL index cannot be calcul ated directly, because no statistical office
can work out the necessary hypothetical quantities in practice. However, a
CoL index may still be used as a normor standard by which to evaluate the
properties or behaviour of price indexes that can actually be cal cul ated,
such as Laspeyres and Paasche price indexes. Assune initially there are no

changes in the set of goods and services available in the two periods. It
can then be shown that the Laspeyres index provides an upper bound to the CoL
i ndex based on the indifference curve of the first period. |f expenditures

were increased in proportion to the Laspeyres price index, the consumer nust
have the purchasi ng power to buy the base period basket of goods and
services, but this basket would no | onger be optinal if relative prices have
changed. The consuner woul d be able to reach a higher indifference curve by
maki ng substitutions in response to the changes in relative prices so that a
smal l er increase in expenditure would be sufficient to stay on the sane

i ndi fference curve.

12. Conversely, by anal ogous reasoni ng, the Paasche index can be shown to
provide a | ower bound to the CoL index based on the second period. If the
consuner ‘s preferences were honothetic and remai ned unchanged between the two
peri ods, the two CoL i ndexes woul d coi ncide so that the Laspeyres and Paasche
i ndexes woul d provi de upper and | ower bounds to the sane CoL index.

Moreover, if the preferences were not nmerely honmothetic but the utility
function were a honmbgeneous quadratic, the CoL index woul d be equal to the
geonetric average of the Laspeyres and Paasche indexes, nanely the Fisher
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i ndex. 8

13. Diewert has taken the analysis one step further by showing that certain
types of index nunber may be expected to provi de a reasonabl e approxi mation
to the CoL index under fairly general conditions, even though they may not

equal it exactly. Such indexes are described by D ewert as ‘superlative i
the Fisher index being one of them ° Thus, it nay be quite feasible to nake
an acceptabl e estinmate of CoL index indirectly even though it cannot be

calcul ated directly.

14. These results have had a profound influence on attitudes towards consumner
price indexes. There is a w despread perception that Laspeyres indexes have
an upward bi as because they nay be expected to exceed the CoL index, while
Paasche i ndexes are perceived to have a downward bias. The bias is often
described as ‘substitution bias ‘ because Laspeyres and Paasche i ndexes use
fixed quantity weights and do not pernit substitutions in response to changes
inrelative prices. The Fisher index, on the other hand, is not presuned to
be bi ased either way.

Changes in tastes

15. The generalizations nade above are fairly robust when tastes do not
change and the sane goods and services are available in both tine periods.
The situation is nore conplicated, however, when either of these two
conditions is not satisfied.

16. Suppose, for exanple, that as a result of new information consuners
realize that consunption of a certain good nay have beneficial, or
alternatively harnful, effects that were not known previously, as has
happened for many kinds of food, drink and tobacco. Consurner preferences
may be expected to change as a result. Such changes in tastes nust affect
consuners ' wel fare but, as already enphasized, a CoL index does not attenpt

to neasure changes in the cost of living over tine unless tastes renmain the
same. A CoL index involves a static conparison between two situations using
only a single indifference curve. Changes in tastes cannot enter into the

cal cul ation of an individual CoL index because the index nust based on one or
other of the indifference curves, either before or after the change in tastes
occurred. It nust utilize preferences at only a single point of tinme.

17. The consequence of a change in tastes is to accentuate the differences
between the two separate CoL indexes based on the preference orderings in the
first and the second periods, so that the CoL index based on the indifference
curve of the second period may diverge significantly fromthat based on the
curve of the first period. ! Mreover, it is not possible to generalize a
priori about which of the two CoL indexes will tend to be the larger, as this
depends on whi ch way tastes have changed.
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18. Changes in tastes may al so disturb the usual relationships between
Laspeyres and Paasche indexes. For exanple, a fall in demand for a product
due to change in tastes may to lead to a fall in both the price and quantity
bought, whereas price and quantity relatives are usually negatively
correlated. * |In these circunstances, generalizations about the relationships
bet ween the various indexes becorne increasingly hazardous.

Changes in consunption possibilities over tine

19. Over the longer term the appearance of conpletely new kinds of goods and
services may have a nore nuch inportant inpact on consumer wel fare than
changes in tastes by making it possible for consunmers to enjoy benefits of a
kind that were previously nor nerely unattai nable but unknown. In this
context, the major new goods consist of itens such as:

el ectrical power and electrical and el ectronic goods of all kinds fromthe
electric light bulb and tel ephone devel oped in the nineteenth century to
radi o, television, videos, CDS, PCS, etc., etc. devel oped in the present
century;

anaest hetics, antiseptics, antibiotics and other drugs;

refrigerators and freezers and, hence, frozen and prepared foods;

the autonmobile and jet air travel;

These maj or inventions have conpletely transforned the entire way of life of
t he average consuner over the longer term

20. Enlarging the set of goods and services fromwhich consunmers may choose
must nmake them better off, other things being equal. It tends to |ower the
cost of living significantly over the longer term A CoL index, however, is
concerned with a static conparison using the preferences and set of goods and
services available at a single point of time. Wen new goods appear which
did not exist in the first period, they cannot be included the CoL index
based on that period, but the CoL index based on the second period is obliged
to take theminto account when they are actually being consuned in the second
peri od.

21. One of the theoretical strengths of a CoL index is that new goods and
services are covered even though there are no prices for themin the first
period. In order to accombdate new goods in the CoL index for the second
period, it is necessary to inpose zero constraints for them when determ ni ng
the hypot hetical quantities of the goods and services that the consurmer woul d
have had to consune in the first period to attain the indifference curve of

t he second peri od.

22. Consider, initially, a CoL index based on the second period when the sane
n goods and services are available in both periods. Then, offer the
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consuner the opportunity to purchase one extra new good in the second period
whi | e keeping total expenditures unchanged. Assumi ng sone of the new good is
actual | y purchased, the consuner prefers the situation with n + 1 goods to
that with n goods as he coul d have sinply continued to confine his
purchases to the n goods if he w shed. This inplies that a higher

indi fference curve can be reached with the sane total expenditure which in

turn inplies that the total value at first year prices of the n goods and
services available in the first year would al so have to be higher to enable
the consuner to stay on this higher indifference curve. It follows that the

CoL index with the n + 1 goods woul d register a smaller increase than that
with n goods. Thus, other things being equal, the consuner experiences a
srmal l er increase in his cost of living when the new good is on offer than
when there is no increase in the nunber of goods and services avail abl e,
provided only that the consuner actually chooses to buy some of the new
goods.

23. There is another way of analysing this situation. Even if t he new good
had been on offer in the first period, none of it would have been bought if
the price of had been high enough. The |owest price that would reduce denand
for a good to zero is described in economcs as the ‘denand reservation

price’ . The value of the CoL index would be the same with or w thout

i mposi ng zero constraints on the hypothetical quantities of new goods in the
first period if prices equal to, or greater than, the demand reservation
prices were to be inputed for themin the first period. The hypothetica
quantities consuned in the first period woul d have been zero anyway at those
prices. The fact that the prices of new goods may be inagined as falling
fromtheir demand reservation prices to their actual prices in the second
peri od gives some further insight into why enlarging the set of consunption
possibilities tends to lower a CoL index. Finally, it nay be noted that if

t he consuner does not choose to buy any of the new good when it is introduced
in the second period because the price at which it is offered for sale is too
high (i.e., above its demand reservation price) then obviously he is not
better off because of the introduction of the new good.

24. Denand reservation prices also appear to make it possible to include new
goods in a Paasche price index by using the reservation prices as if they
were the mssing first period prices, thereby enabling price relatives to be
cal cul ated for new goods. O course, the resulting Paasche index woul d be

| ess than the Paasche index which sinply excluded the new goods. It would

al so provide a | ower bound to the CoL index based on the second peri od.

25. It is quite unrealistic realistic, however, to suppose that statistical
offices are in a position to nake acceptable estimates of reservation prices.
More fundanental |y, however, even if they could be estinated, hypothetica

i nputed prices ought not to be used in a price index intended to neasure
inflation as distinct fromchanges in the cost of living. No transactions
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ever take place at such prices. Inflation is a phenonenon that can only be
measured by recording the prices of goods and services actually bought and
sold in nonetary transactions.

26. Suppose in the above exanple that the prices of all the n goods and
services available in both periods renai n unchanged between the first and
second periods so that any price or CoL index based on these n goods would
have to be unity. Wen the n + 1 th good is introduced and bought in the
second period, the CoL index nmust fall below unity, whatever the price of the
new good, sinply because of enlargenent of the consurner ‘s choice. However
the price level cannot be described as falling when the price of every good
actual | y bought in both periods remains the sane. Wil e this exanpl e may
not be very realistic, it illustrates the possibility that a CoL index may
have a downward bias as a neasure of inflation when w deni ng consunption
possibilities exert a downward pressure on the CoL index.

27. The prices of many new goods fall after they have first been introduced
on the market. Such reductions in prices ought to be captured by both price
i ndexes and CoL indexes and should not lead to differences between them

For this reason, sone new goods, such as new types of el ectronic equipnent,
may tend to reduce inflation as well the cost of living in practice. The
possi bl e di vergence between a CoL index and an inflation index referred to
above is attributable to the once and for all effect on consurmer welfare

whi ch occurs when a consuner first has the opportunity to derive utility in
new ways by purchasing a conpletely new kind of good. This welfare gain
affects the consuner ‘s standard of living and cost of living, but the nmere
introduction of a good for which there is no previous price cannot be
treated as if it were equivalent to a fall in an actual price and assuned to
reduce the rate of inflation

CoL and inflation indexes compared

28. It is assunmed for conveni ence throughout the foll owi ng sections that
price and quantity relatives are negatively correl ated, a phenonenon which is
wi dely observed in practice and is to be expected when the econonmi c agents
concerned are price takers. For this reason, it is assuned that Laspeyres

i ndexes are always greater than Paasche, although it is recognised that
exceptions may occur very occasionally.

29. Aninflation index has been defined earlier as a price index that
nmeasures the change between two periods in the total value of a fixed basket
of goods and services. n the other hand, as also noted earlier, a CoL index
nmeasures the change in val ue between two baskets of goods and servi ces whose
quantities are typically not the same but are just sufficient to keep the
consuner on the sane indifference curve.
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30. Aninflation index may appear to |lack theoretical backing conpared with a
CoL i ndex because the CoL index has strong links with econom c theories of
consuner behavi our and wel fare. However, the definitions of both kinds of

i ndex invoke the same kind of criterion. A CoL index is defined as the
rati o of the mnimum expenditures needed to attain a particular indifference
curve while a price index is simlarly defined as the ratio of the

expendi tures needed to purchase a particul ar basket of goods and services.
Nei t her objective, having sufficient resources to maintain a constant |evel

of utility as against having sufficient resources to purchase a constant
basket of goods and services, seens intrinsically superior to the other from
a theoretical or scientific point of view Both types of index are arbitrary
to the extent that they depend on a choice of base, although the CoL index
has the advantage that it is likely to be much less the sensitive to the

choi ce of base. For exanple, when preferences are honothetic, the Col

i ndexes based on the first and second periods coi nci de, whereas the Laspeyres
and Paasche indexes nmay diverge considerably if relative prices change
substantially.

‘Bias’ in CPls as neasures of changes in the cost of |iving

31. Consuner price indexes (CPIs) in nmany countries consist of time series of
Laspeyres indexes on a fixed base. They may be expected to record | arger

i ncreases than the correspondi ng CoL i ndexes because of the substitution
effect, especially the further away the observation period is fromthe fixed
base period. This is often interpreted as showi ng that such CPls are subject
to an upward “bias”, which is true when the official purpose of the CPl is to
nmeasure changes in the cost of living. D scussions of such potential bias
have received a lot of attention recently, especially in the United States as
aresult of the ‘Boskin ' report 3.

32. However, a price index which uses a fixed basket of goods and services
does not have to be greater than the correspondi ng CoL index. The direction
of ‘bias * depends on whether the base period precedes or follows the
observation peri od. Suppose, for exanple, 1990 is selected as the base year
for a series of price indexes extending from1985 to 1995. The price indexes
for the years before 1990 consist of a series of Paasche indexes which may be
expected to increase nore slowy than the correspondi ng CoL indexes, i.e., to
have a downward bias as estinates of changes in the cost of living. On the
ot her hand, those for the years after 1990 consi st of Laspeyres indexes which
may be expect to rise faster than the CoL i ndexes and have an upward bi as.
The direction of bias as conpared with a Col index on the sane base year is
different on either side of the base year. The fact that many CPls are
presuned to have an upward bias reflects the practical point that, in
general, the base year for a CPl usually precedes the observati on peri od.
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Tinme series of inflation indexes

33. One attraction of an inflation index is held to be that it is a ‘pure
price index which nmoves only in response to actual price changes and is not
affected by substitutions in response to relative price changes or changes in
the availability of goods and services.

34. However, the rate of inflation over a span of years as neasured by a
pure, fixed weight price index is, to sonme extent, at the discretion of the
conpi l er of the index because it is affected by the choice of base year. The
rate can be varied arbitrarily by noving the base year backwards or forwards.
Movi ng the base forwards will tend to reduce the rate of inflation, while
noving it backwards will tend to increase it. The rate of increase in a CoL
i ndex, on the other hand, cannot usually be nanipulated to nearly the same
extent because it is nmuch | ess sensitive to the choice of base year. As
conpared with the Col index, when the first year of a sequence of years is
used as the base, the rate of inflation as neasured by a fixed weight price

i ndex has an upward bias which tends to get progressively |arger we nove from
the first to the last year. GConversely, with the |ast year as the base, the
rate of inflation has a downward bias which tends to get progressively

srmal ler as we nove away fromthe first to the last year. 14

35. Wien inflation has to be neasured over a specified sequence of years,

such as a decade, a pragmatic solution to the problens rai sed above woul d be
to take the mddle year as the base year. This can be justified on the
grounds that the basket of goods and services purchased in the mddle year is
likely to be much nore representative of the pattern of consunption over the
decade as a whol e than baskets purchased in either the first or the | ast

years.

36. Moreover, choosing a nore representative basket will also tend to reduce
or even elinmnate, any bias in the rate of inflation over the decade as a
whol e as conpared with the increase in the CoL index. As the base year is
gradual |y moved forwards fromthe first year towards the | ast year, not only
is the rate of inflation over the decade reduced, as already noted, but also
the upward bias. At sone point along the line, the bias nust switch from
bei ng positive to negative as Laspeyres indexes are gradually replaced by
Paasche i ndexes. Choosing a mddle year just before or after the switch
occurs as the base year will therefore yield a nmeasure of inflation over the
decade as a whol e which is alnost the same as the increase in the CoL index.

CoL indexes and equival ent inflation indexes
37. As already noted, it is not so easy to grasp intuitively exactly what a

CoL index measures when it is defined as the ratio of the expenditures on two
di fferent baskets, one actual and the other hypothetical. Wen the two years



CES AC 49/ 1997/3 7
page 11

bei ng conpared are far apart, the above reasoning suggests a fixed wei ght
price index using the weights of sone internediate year nay give a rough
approxi mation to the CoL index, assumng there is a fairly snooth transition
between the first and the last years in the quantities of good and services
consuned. More generally, it may be inferred that there nust al ways be sone
fixed weight price index whose weights are internedi ate between those of the
Laspeyres and Paasche i ndex and whose value is equal to the correspondi ng CoL
i ndex, whether the two years are far apart or close together. Such an index
can be derived as foll ows.

38. First, the CoL index, like any other index, can be expressed as a
wei ght ed average, or |inear conbination, of the Laspeyres and Paasche
i ndexes.

Wite CL =w , + (1-wWP,
where L, and P, are the Laspeyres and Paasche price indexes. Wen the CoL
lies between the Laspeyres and Paasche indexes wis less than unity. It is
easily cal cul ated when the values of all three indexes are known. |t m ght
be thought that a fixed weighted price index whose quantity weights for the
i ndi vi dual commodities consist of |inear conbinations, using wand (1 - w,
of the individual quantities in the Laspeyres and Paasche i ndexes, woul d

equal the CoL index, but this is not the case. It is necessary first to
adjust for any general increase, or decrease, in the quantities between the
first and second periods. |If the quantities of one period are systematically

hi gher than the other they would tend to donminate the average wei ghts so that
the two periods would not be treated equally or symmetrically. A correction
i s needed whereby all the quantities in one or other period are uniformy
scaled up or down to ensure that the general levels of the quantities are the
sane in both periods. A formal proof is given in the Annex.

39. e way to do this is to divide all the individual quantities in the
second period by the Laspeyres quantity index. Provided this scaling
adjustnent is applied first, the price index whose quantity wei ghts consi st
of linear conbinations of the actual quantities in the Laspeyres price index
and the scal ed quantities of the Paasche index can be shown to be identica
with the CoL index. In other words, the required quantity vector to be used
in the price index consists of a |linear conbination of the vector of actua
quantities in the first period and the vector of scaled quantities in the
second peri od.

40. Scaling all the quantities of the second period has no effect on the
Paasche price index, but it does affect the quantities fornmed as |inear

conbi nations of the individual quantities in the two periods. An alternative
scaling procedure would be to multiply all the quantities in the first period
by the Laspeyres quantity index and to take a |inear conbination of the
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scaled quantities in the first period and the actual quantities of the second
period. The resulting price index also coincides with the CoL. It nay al so
be noted that an equival ent fixed weight price index can be cal cul ated for
any index and not just a CoL. For exanple, equivalent indexes could be

cal cul ated for superlative i ndexes such as the Fisher and Tornqvi st indexes,

i f desired.

41. Thus, it is not nerely possible to find a fixed weight price index
whose value is identical with that of the CoL index but al so one whose
quantity weights are related in a sinple and meani ngful way to those of the
Laspeyres and Paasche price indexes. Notw thstanding the fact that the CoL
is defined as the ratio of the values of two different sets of goods and
services, one actual and one hypothetical, it is possible to find an
equi val ent price index which measures the change in the value of a fixed
basket of goods and services. Mreover, the rel evant basket, which consists
of linear conbinations of the quantities in the two periods (after scaling
one or other), is obviously internediate between the Laspeyres and Paasche
baskets. As the Laspeyres basket is gradually transforned into the Paasche
basket with the passage of tinme, a basket very simlar to the internediate
basket is likely to be purchased at sonme point along the line if the
transition fromthe Laspeyres to the Paasche baskets is fairly snooth. For
this reason, the use of a nmddle year in a |long sequence of years as the base
year for a fixed weight price index any lead to a neasured rate of inflation
over the sequence as a whole which is not very different fromthe increase in
the CoL.

42. The equi val ent fixed weight price index does not provide an alternative
way of estinmating the CoL index, because it is necessary to know the val ue of
the CoL in order to be able to calculate the value of k in the first place
However, it does provide additional insights into what a CoL measures in
practice. Although a CoL is intended to nmeasure the change in the cost of

mai ntai ning a given level of utility, or standard of living, after allow ng
for substitutions in response to changes in relative prices, it can
neverthel ess also be interpreted as measuring the change in the value of a
fixed basket of good and services which is a particular blend of the baskets
in the two periods being conpared.

Symmetric i ndexes

43. An i ndex nunber conpares two periods. Price indexes that use baskets
of goods and services consisting of |inear conbinations of the quantities in
both periods as weights utilise nore relevant informati on than indexes that
use the quantities of only one or other of the periods. Such baskets are

al so nore representative of purchases made throughout the two periods covered
by an index. Thus, the equivalent price index to a CoL does not nerely
nmeasure the change in the cost of living. It neasures the change in the
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val ue of a representative basket of goods and services and nust therefore be
treated as a good measure of inflationin its own right on which it may be
difficult to inprove significantly. It is obviously superior as an inflation
index to the Laspeyres or Paasche indexes, at |east conceptually.

44, Laspeyres and Paasche price indexes are biassed conpared with the CoL.
They can al so be interpreted as bei ng biassed on different grounds because
they use quantity weights that are thensel ves conpletely biassed in favour of
one or other of the periods being conpared. An objective measure of

inflation ought to treat both periods conpared symretrically. One such
nmeasure would be a price index which uses a sinple average of the quantities
in both periods as weights, but only after scaling the quantities in one or
ot her periods to nake sure that the quantities in one of the periods do not
domnate the index. *® This index would be equal to a sinple arithretic
average of the Laspeyres and Paasche price indexes.

45, G her nore famliar exanples of symretric price indices are the Fisher
and Tornqgvi st indexes, both of which, significantly, are also superlative

i ndexes. For these indexes there is no need to scale the quantities in one
or other period to ensure the periods are treated symmetrically. Both the
Laspeyres and the Paasche price indexes which make up the Fisher are

t hensel ves invariant to scaling.

46. If the sole objective were to have a symmetric i ndex whi ch provides an
obj ective measure of inflation, there mght not be nuch to choose between an
arithnetic and a geonetric average of the Laspeyres and Paasche price

i ndexes. However, taking other criteria into account, the Fisher index has
to be the preferred neasure because of its other decisive advantages, such as
satisfying the factor and tine reversal tests. There has, of course, to be
sone fixed weight price index which is equivalent to the Fisher, and it can
be inferred that the rel evant basket of goods and services would be a fairly
even blend of the first and second period baskets (with k just less than a
hal f).

47. Thus, the Fisher emerges as a good neasure of inflation, while it is

al so a superlative index which may be expected to approxi mate to the CoL. The
Fi sher is not al one, however, as sone other symmetric indexes may al so
performwell both as neasures of inflation and proxies for the CoL. It nust
be concluded that there is no conflict between neasuring inflation and
measuring changes in the cost of living, despite the w despread inpression
fixed wei ght indexes nust be biassed. Fixed weight indexes nay be biassed,
but only when they use biassed weights that are unrepresentative of the whole
time span covered by the index. Such indexes are equal ly unsatisfactory as
nmeasures of inflation. Unfortunately, many fixed wei ght indexes that are
calculated in practice use weights that are not nerely biassed but seriously
bi assed.
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Chain price indexes

48. When i ndexes have to be conpiled for a sequence of years, the repeated
use of the fixed weights of the sone sel ected base year is bound to become

i ncreasingly unsati sfactory as the sequence gets |onger and the base year
beconmes nore renote. Wile the use of a mddl e year as base may help to
reduce bi ases over the sequence as a whole, it is not practical when the
sequence gets |longer with the passage of time and the mddle year itself is
continually shifting forwards. 1In any case, the weights of sone past year
becone irrel evant when interest is mainly focussed on recent novenents as

di stinct fromconparisons with some point in the past. In order to have

rel evant and representative weights it is necessary to update themfrequently
and to neasure price changes over short spans of tinme. 1In other words, a
chai n i ndex shoul d be conpil ed.

49. The basic argunents in favour of chai ning consuner price indexes may be
summari sed as follows. Provided the relative quantities and prices of nost

of the goods and services covered by a CPl do not fluctuate nuch, as seens

pl ausi bl e for annual data on househol d consunption, the gap between the
Laspeyres and the Paasche price indexes will tend to be reduced by rebasing
annual ly. Al measures of inflation or the cost of living tend to be nore

cl osely bunched together so that the nmeasured rate of inflation become |ess
sensitive to the choice of index nunber. Relative prices do not have tine to
change nuch between two consecutive years and chai n Laspeyres and Paasche

i ndexes are | ess susceptible to bias than i ndexes which attenpt direct

conpari sons between years that are far apart.

50. The overl ap between the sets of goods and services available in two
years tends to be greatest when they are consecutive so that it is possible
to nake the maxi numuse of the price and quantity information available in
each and every year when conpiling an annual chain index. Relative prices
and patterns of consunption al so do not change nmuch fromyear to year so that
each link in the chain consists of a robust index. On the other hand, index
nunbers which attenpt to conpare directly two years that are far apart are
likely to have to omt nuch of the price and quantity information in each of
the years because many of the goods and services are only to be found in one
or other of the two years. The quality and reliability of such indexes
inevitably suffer fromthe poor overlap between sets of goods and services
available in the two years. There will also tend to be a big divergence

bet ween the Laspeyres and Paasche indexes which makes the conparison | ess
meani ngful . In general, direct index nunber conparisons shoul d be avoi ded
between periods in which patterns of consunption are very different. It is
sonetimes argued that while chain indexes clearly provi de good neasures of
short term novenents between consecutive years, they are not so good at
measuri ng changes between years that are far apart. It is, of course
intrinsically much nore difficult to make meani ngful conparisons between
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years that are far apart than cl ose together whatever nethod is adopted, but
t he above argunents suggest that chain indexes are likely to yield i ndexes
that are actually superior to indexes that attenpt to make a direct

conpari son between years that are far apart.

51. Chai n i ndexes are conpletely objective in the sense that they are not
dependent on the arbitrary choice of a base year. Wen there is no base year
there is al so never any necessity to nake revisions to previous estinmates as
a result of having to update the base year periodically.

52. Final Iy, chaining reduces the scope for the various kinds of bias

di scussed in this paper. For conveni ence, nost chain index tend to use
Laspeyres type i ndexes because it is easier and quicker to obtain the
requisite informati on on weights for the earlier of each pair of years,
especially for the nost recent years. However, the gap between the Laspeyres
and the Paasche indexes tends to be very small for each year to year neasure,
especially for a series such as consuners * expendi tures whose commodity
conposition tends to be stable and slow nmoving. It may nake rel atively
little difference whether a Laspeyres or a Paasche chain index is used, and
this is precisely the advantage gai ned by chaining. Wen the gap between
the chai n Laspeyres and Paasche is small for each link in the chain, either
chain index may be expected to track the chain CoL fairly closely.

53. When viewed as a nmeasure of inflation a chain index is al so bound to
performwell. The bias involved in using weights based on only one or the

two periods being conpared nust be very small when the two periods are
consecutive. The weights are not likely to differ nmuch between two

consecutive years, especially for a series such as consuners " expenditure, so
that either year ‘s weights will be fairly representative of the pattern of
consunption over the two year period as a whol e.

54. O course, data permtting, the best solution of all is use to use a
chain Fisher. This nust provide the best practical neasure of both inflation
and changes in the cost of living, and can be interpreted indifferently

ei ther way.
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ANNEX
A Fi xed Weighted Index that is Equivalent to a COL | ndex

Laspeyres price index LpZE:(p§%V§:(RﬂJ
P h i i nd
aasche pI’I ce | haex Pp:Z (ptqt)/z (poqt)
Laspeyres quantity index

peyres d Y L=Y (P,a)/Y (P,0,)

The objective is to

find Qs
such that Y Q7Y (p,Q-CoL
Sol ve Wi, +(1-WP,-COL  for w
Wite _
qt:qJLq
Then. Q-wag, +(1- W),
Pr oof :

Y (0,Q-WY_ (Pa) + (1-W)Y_ (pA)/L,

=Y (pa,)

Y (PQ-WY_ (pgy) +(1-WY_ (pa)L,
-wY_ (pdy) (1 WP Y (p.a,)

Y (pQ/Y. (p.Q -w, (1 WP,

= COL QED



