18 THE ECONOMIC APPROACH TO INDEX NUMBER
THEORY: THE MANY-HOUSEHOLD CASE

I ntroduction

18.1 In the previous chapter on the economic approaahdEx numbers, it was implicitly
assumed that the economy behaved as if there wangle representative consumer. In the
present chapter, the economic approach is extedea economy with many household
groups or many regions. In the algebra below, bitrary number of householdl,say, is
considered. In principle, each household in thenesty under consideration could have its
own consumer price index. In practice, howevewilitbe necessary to group households
into various classes. Within each class, it wilneeessary to assume that the group of
households in the class behaves as if it wereghesiousehold in order to apply the
economic approach to index number theory. Thetpartof the economy intél household
classes can also be given a regional interpretatimch household class could be interpreted

as a group of households within a region of thentguwunder consideration.

18.2 The concepts of plutocratic indexand aconditional indexare introduced in
paragraphs 18.3 to 18.13. Using the plutocraticept) each household in the economy is
given a weight in the national index that is prajporal to the household’s expenditures on
commodities for the two periods under consideratfononditional index is an index that
depends on environmental variables that might affeasehold expenditures on
commodities. One example of an environmental végiabthe weather: if the weather is
cold, then households will spend more on heatiedy fa paragraphs 18.14 18.22 it is
shown how a national Fisher price index can appnaie a plutocratic cost of living index.
Finally, paragraphs 18.23 to 18.35 consider amradtese conceptual framework for a
national index, theemocratic indexUsing this index concept, each household in the
economy is given an equal weight in the nationdéx(as opposed to the plutocratic concept

where households that spend more get a higher weigiie national index).

Plutocratic cost of living indices and observable bounds

18.3 In this section, an economic approach to the coesymice index (CPl) is considered
that is based on thgutocratic cost of living indethat was originally defined by Prais
(1959). This concept was further refined by Po(lB880, p. 276; 1981, p. 328), who defined



his Scitovsky—Laspeyres cost of living in@desxthe ratio of total expenditure required to
enable each household in the economy under coasimieto attain its base period
indifference surface at period 1 prices to theesponding expenditure required to attain the
same standard of living using period 0 priceshinfollowing paragraph, this concept will be

explained more fully.

18.4 Suppose that there arfethouseholds (or regions) in the economy and supijpodeer
that there are@ commodities in the economy in periods 0 and 1 tloatseholds consunand
that we wish to include in our definition of thestof living. Denote am-dimensional vector
of commodity consumption in a given periodd¥ (¢h,%,..., g as usual. Denote the vector
of periodt market prices faced by householby p.' = (pnd,prd,....pnr) for t=0,1. Note that it
is notassumed that each household faces the same wéctwnmodity prices. In addition to
the market commodities that are in the veqgtat is assumed that each household is affected
by anM-dimensional vector aénvironmentalor demographitvariables or public goods

= (ey,ey,...,ev). It is supposed that there afehouseholds (or regions) in the economy during
periods 0 and 1, and the preferences of houséholer different combinations of market
commoditiesg and environmental variablexan be represented by the continuous utility
functionf'(g,e) for h=1,2,...H.2 For periodg = 0,1 and for households= 1,2,...H, it is
assumed that the observed househaldnsumption vectagy' = (g, ...,gn) iS @ solution to

the following householt expenditure minimization problem:

min,{pia: f"(ge)) = ui}=C"(uj. €, p}); t= 0% h=12...H (18.1)

wheree' is the environmental vector facing household periodt, us' = f'(g',ey) is the
utility level achieved by householdduring periodt andC" is the cost or expenditure

function that is dual to the utility functidh* Basically, these assumptions mean that each

! This is the terminology used by Pollak (1982al§1) in his model of the conditional cost of livingncept.

2 Caves, Christensen and Diewert (1982, p. 1409) tieeterms demographi@riables or publigoods to
describe the vector of conditioning variab&ga their generalized model of the Konus price indexost of
living index, while Diewert (2001) used the ternvieanmental variables.

%1t is assumed that eaéliq,e) is continuous and increasing in the componentgasfde, and is concave in the
components of).

n
Pa=>.p g,
4 1n order to simplify notation, in this section thetation i=1 as the inner product between the
vectorsp andq is used rather than the usual summation notation.



household has stabpeeferences over the same list of commodities dute two periods
under consideration, the same households appeachmperiod and each household chooses
its consumption bundle in the most cost-efficieaywduring each period, conditional on the
environmental vector that it faces during eachqeerNote again that the household (or

regional) prices are in general different acroasskbolds (or regions).

18,5 With the above assumptions in mind, the exampleadiak (1980; 1981) and Diewert
(1983a, p. 190)is followed. The class afonditional plutocratiacost of living indices
P*(p°phu,ene,....e4), pertaining to periods 0 and 1 for the arbitratility vector of
household utilitiess = (uy,W,,...,us) and for the arbitrary vectors of household envinental

variabless, for h=1,2,...H is defined as follows:

. > C'(u, &, B)
P(E,.. a1 u,e,e,..e gt
2.C"(u, 8 H)

(18.2)

The numerator on the right-hand side of equati@)lis the sum over households of the
minimum costC"(un,en,prt), for household to achieve the arbitrary utility level, given

that the householdfaces the arbitrary vector of househbldnvironmental variables, and
also faces the period 1 vector of pripg's The denominator on the right-hand side of
equation (18.2) is the sum over households of timnmim cost,C"(un,en,pr’), for household

h to achieve theamearbitrary utility levelu,, given that the household faces saene
arbitrary vector of householdenvironmental variables, and also faces the period O vector
of pricespr’. Thus in the numerator and denominator of equdfi82), only the price
variables are different, which is precisely whawanted in a theoretical definition of a

consumer price index.

18.6 The general definition (18.2) is now specialized&ylacing the general utility vector
u by either the period 0 vector of household uéti® = (u.°,u.’,...us°) or the period 1 vector

of household utilities’* = (u*,u2%,...ust). The general definition is also specialized by

® These authors provided generalizations of theoptatic cost of living index attributable to Prél959).
Pollak and Diewert did not include the environmémtaiables in their definitions of a group costliging
index.



replacing the general household environmental vedge;,...e,) = e by either the period 0
vector of household environmental variabdés (e°,&?,...e:°) or the period 1 vector of
household environmental variableés= (e.!,&',...,e4'). The choice of the base period vector
of utility levels and base period environmentaliahles leads to thieaspeyres conditional
plutocratic cost of living indeXP*(p.’,...,po,pdt, ... put,U0,€°).° The choice of the period 1
vector of utility levels and period 1 environmentatiables leads to tifeéaasche conditional
plutocratic cost of living indexP*(p°,...,p°%pd% ... put,ut,eh). It turns out that these last two

indices satisfy some interesting inequalities, Whace derived below.

18.7 Using definition (18.2), the Laspeyres conditioplitocratic cost of living index,

P*(p,...,pu°%pd,. .. ,put, U0, €°), may be written as follows:

PP e PR P P U, €166

1 usingequation(18.1)fort =0

= (18.3)

H h 0 L0 1y = H 1. h 0 0 1.0 0
sinceC™ (U, &, Py) _mlnq{phq.f (qeh)zuh}s Prdn  and gy is feasible for the cost

minimization problem foh=1,2,...H

® This is the concept of a cost of living index tiiaplett (2001) found most useful for measurinfidtion:
“One might want to produce a CQ@onditionalon the base period’s weather experience. ... Inctsg, the
unusually cold winter does not affect tenditional COL subindex that holds the environment constanthe
COL subindex that holds the environment constaptabably the COL concept that is most useful foeati-
inflation policy.” Hill (1999, p. 4) endorsed thimint of view.



= PpL

wherePp is defined to be the observable (in princigdejtocratic Laspeyres price index

H H
D, Padn /D P
h=1 h=1 , Which uses the individual vectors of householdegional quantities for

period 0, ¢1°,...,0+°), as quantity weights.

18.8 If prices are equal across households (or regisoshat

t — R\t —_ =
p,=p fort=0land h=12,...H, (18.4)

then the plutocratic (or disaggregated) Laspeyresg [index,Pg., collapses down to the usual

aggregate Laspeyres indé€X; i.e., thenPp. becomes
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where the total quantity vector in peribg defined as

q=>q fort=0,1

1 (18.6)

M=

>
I

18.9 The inequality (18.3) says that the theoreticalpegses plutocratic conditional cost

" Thus the plutocratic Laspeyres index can be reghas an ordinary Laspeyres index except that each
commodity consumed by each household (or in eagibnis regarded as a separate commodity.



of living index, P*(p:°,...,px%pd, ..., put,W0,€°), is bounded from above by the observable (in
principle) plutocratic or disaggregated Laspeymsepindex,Ps.. The special case of
inequality (18.3) when the equal prices assumgtl&4) hold& was first obtained by Pollak
(1989, p. 182) for the case of one household withrenmental variables and by Pollak
(1980, p. 276) for the many-household case, butevtiee environmental variables are absent
from the household utility and cost functions.

18.10 In a similar manner, specializing definition (18.&)e Paasche conditional plutocratic

cost of living indexP*(p.°,...,p°,pd, ... put,ut,eh), may be written as follows:
P (P, P, Py P UL EL € )
H
> C"(ur. €, pr)
= h=1
H
> C"(up. €, pP)
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- h=1
a h 1 0
ZC (uh’eﬁ' Pn)

h=1
$ 1,1
Z Pray
> el usingafeasibility argument

usingequation(18.1)fort =1

=Fer (18.7)

wherePer is defined to be the plutocratic or disaggregéteer households) Paasche price

H H
2 P/ Phc
index, h=t h=1 , Which uses the individual vectors of householdrgities for

period 1, ¢1%,...,g4%), as quantity weights.

8 The general case was obtained by Diewert (20022).



18.11 If prices are equal across households (or regiaoshat assumptions (18.4) hold,
then the disaggregated Paasche price ifdexollapses down to the usual aggregate

Paasche inde®p; i.e., thenPpp becomes
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18.12 Returning to the inequality (18.7), it can be steat the theoretical Paasche
conditional plutocratic cost of living indeR*(p:°,...,p°pi, ... put,ut,eh), is bounded from
below by the observable plutocratic or disaggrady@aasche price indeRyp. Diewert

(19834, p. 191) first obtained the inequality (18or the case where the environmental
variables are absent from the household utility @&t functions, and prices are equal across
households. The general case is attributable tar®ig(2001, p. 223).

18.13 In the following section, it will be shown how tbtain a theoretical plutocratic cost
of living index that is bounded from above and lketather than the theoretical indices in
inequalities (18.3) and (18.7) that just have the-sided bounds.

The Fisher plutocratic priceindex
18.14 Using the inequalities (18.3) and (18.7) and thatioaity properties of the

conditional plutocratic cost of livinB*(p.’,...,ps%ps% ... ,put,u,€) defined by equation (18.2),



it is possible to modify the method of proof usgdkoniis (1924) and Diewert (1983a, p.

191) and establish the following restilt:
There exists a reference utility vector= (ui',Uy',...,us’) such that the househdid
reference utility level,” lies between the househdigeriod 0 and 1 utility levels,’
anduy® respectively foh = 1,...H, and there exist household environmental vectors
e = (ew’,ez,...,em’) such that the househdideferencanth environmental variable
enm lies between the househdigheriod 0 and 1 levels for theth environmental
variable e’ andenr' respectively fom=1,2,...M andh=1,... H, and the
conditional plutocratic cost of living inde¥(p.°,...,px%p:t, ....put, U, €) evaluated at
this intermediate reference utility vectdrand the intermediate reference vector of
household environmental variabies= (e/',e,...,e4") lies between the observable (in
principle) plutocratic Laspeyres and Paasche pnidiees,Pr. andPep, defined above
by the last equalities in (18.3) and (18.7).

18.15 The above result says that tieoretical national plutocratic conditional comaer
price indexP*(po,....pu°pd,....pet U L€) lies between the plutocratic or disaggregated
Laspeyres indelRe. and the plutocratic or disaggregated Paasche iRgexlence ifP,. and
Pep are not too different, a good point approximatiothe theoretical national plutocratic

consumer price index will be thpdutocratic or disaggregated Fisher indBxr defined as:
Por =R R (18.9)

The plutocratic Fisher price ind®r is computed just like the usual Fisher price index
except that each commodity in each region (or &mhehousehold) is regarded as a separate

commodity. Of course, this index will satisfy theé reversal test.

18.16 Since statistical agencies do not calculate Lagsgyaasche and Fisher price indices
by taking inner products of price and quantity vestas was done in equation (18.9) and the
previous definitions, it will be useful to obtaiormulae for the Laspeyres and Paasche
indices that depend only on price relatives ancegfure shares. In order to do this, it is

necessary to introduce some notation. Define tpemditure share of househdien

° See Diewert (2001, p. 223). Note that the houskbadt functions must be continuous in the enviremntal
variables; this is a real restriction on the typgéenvironmental variables which can be accommatlayethe
result.



commodityi in periodt as

t
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=1 (18.10)

Define the expenditure share of househwid total period consumption as:
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Finally, define the national expenditure sharearhmodityi in periodt as:
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The Laspeyres price index for regibifor household) is defined as:



Pri (18.13)

18.17 Referring back to equation (18.3), the plutocraational Laspeyres price indeXs.,
can be rewritten as follows:
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Equation (18.15) shows that the plutocratic nafitagpeyres price index is equal to a
(period 0) regional expenditure share-weightedayeof the regional Laspeyres price
indices. Equation (18.16) shows that the natioaldeyres price index is equal to a (period
0) expenditure share-weighted average of the rejjanice relatives,mi/ pn°), where the
corresponding weigh&°s,’, is the period 0 national expenditure share ofmorityi in
regionh.

18.18 The Paasche price index for regtofor householdh) is defined as:
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(18.17)

18.19 Referring back to equation (18.7), the plutocraitional Paasche price indép,

can be rewritten as follows:

Pr O
PPP

D=

1

a,

0
h

Y

=
1
iy

(18.18)



(18.19)

(18.20)

Equation (18.19) shows that the national plutocrBasche price index is equal to a (period
1) regional expenditure share-weighted harmonicmaoédhe regional Paasche price indices.
Equation (18.20) shows that the national Paasdhbe prdex is equal to a (period 1)
expenditure share-weighted harmonic average afetienal price relativespg!/ pno),

where the weight for this price relati&'s,’, is the period 1 national expenditure share of

commodityi in regionh.

18.20 Of course, the share formulae for the plutocratiasehe and Laspeyres indidés;
andPeL, given by equations (18.20) and (18.16), can newd®ed to calculate the plutocratic

Fisher indexPpF = [Ppp PpL 1/2.

18.21 If prices are equal across regions, the formul&el@) and (18.20) simplify. The

formula for the plutocratic Laspeyres index becames



H n 1
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] (18.21)

whereP, is the usual aggregate Laspeyres price index laséue assumption that each
household faces the same vector of commodity gremsequation (18.5) for the definition

of P.. Under the equal prices across households assamfite formula for the plutocratic
Paasche index becomes:
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wherePs is the usual aggregate Paasche price index bastd @ssumption that each

household faces the same vector of commodity gremsequation (18.8) for the definition
of Pp.

18.22 Thus with the assumption that commodity pricestlagesame across regions, in order
to calculate national Laspeyres and Paasche indiogs“national” price relatives and

national commodity expenditure shares are requioethe two periods under consideration.



If there is regional variation in prices, howeu&en the simplified formulae (18.21) and
(18.22) are not valid and it is necessary to usestrlier formulae (18.16) and (18.20), which

require the use of regional price relatives andoregy expenditure shares.

Democr atic ver sus plutocratic cost of living indices

18.23 The plutocratic indices considered above weighhdemisehold in the economy
according to the size of its expenditures in the periods under consideration. Instead of
weighting in this way, it is possible to define dhetical indices (and “practical”
approximations to them) that give each househohlibasehold group in the economy an
equal weight. Following Prais (1959), such an indékbe called ademocratic indexin this
section, the plutocratic index number theory depetbin paragraphs 18.3 to 18.22 will be

reworked into the democratic framework.

18.24 Making the same assumptions as in paragraph 18fihedhe class afonditional
democraticcost of living indicesPo*(p°,p.u.eLe., ....&4), pertaining to periods 0 and 1 for the
arbitrary utility vector of household utilities= (us,u,,...,us) and for the arbitrary vectors of
household environmental variabledor h=1,2,...H as follows:

SCI I SRR ES 5 Y

(18.23)

ThusPp* is a simple unweighted arithmetic average ofitttevidual household conditional
cost of living indicesC"(un,en,prt)/C"(Un,en,pr°). In the numerator and denominator of these
conditional indices, only the price variables aiféedent, which is precisely what is wanted
in a theoretical definition of a consumer pricedrdif the vector of environmental variables,
&, IS not present in the cost function of houselmlithen the conditional index
C"(Un,€n,pnt)/C"(Un,&n,pr°) becomes an ordinary Konis true cost of livingeiodf the type

defined earlier in Chapter 17.

18.25 Now specialize the general definition (18.23) bylaeing the general utility vector
by either the period 0 vector of household utiitié= (u°,u.’,...ux°) or the period 1 vector
of household utilities'* = (u,uzt,...uqt). Further specialize the general definition by

replacing the general household environmental ve@ge;,...e,) = e by either the period 0



vector of household environmental variabdés (e°,&?,...e:°) or the period 1 vector of
household environmental variables= (e/',&},...,e.'). The choice of the base period vector
of utility levels and base period environmentaliahles leads to thieaspeyres conditional
democratic cost of living indeRp*(ps°,...,pu°%pd,....put,u°,e°), while the choice of the period
1 vector of utility levels and period 1 environmentariables leads to theaasche
conditional democratic cost of living inde®*(p:°,...px%p, ... putut,ed). It turns out that

these two democratic indices satisfy some intargstiequalities, which are derived below.

18.26 Specializing definition (18.23), the Laspeyres dtadal democratic cost of living

index,Ppo*(ps,...,po%pit ..., put U0, €°), may be written as follows:

Po(PL s PR Preees P U7, 60,6580
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H(1)\C"(u,e’, pr)
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(18.24)

H h 0 0 1y = H 1. h 0 0 1,0 0
sinceC(uy. &, ph)-mlnq{phq.f (q,eh)zuh}s Prdy and g, is feasible for the cost

minimization problem foh=1,2,...H
= PoL
wherePp, is defined to be the observable (in principle) deratic Laspeyres price index,
i1
Z(ﬁj PrCn/ POl

h=1 , Which uses the individual vectors of householdegional quantities

for period 0, ¢.°,...,0+°, as quantity weights.

18.27 In a similar manner, specializing definition (18.2Be Paasche conditional

democratic cost of living inde®s*(p:°,....pu%pd,....put,ut,eh), may be written as follows:



P (P, Pr s PLyees P UL €L E . E)
(1 C"(Up, &, Pn)
H)C"(u;.€. pr)

H
i1 PaCy - -

= | = | usingequation18.1)fort =1
o m
H 141

ZZ(i % usingafeasibility argument
m\H ) pad;

(18.25)

S i 11/ 201
o _ 2| o | e/ Py
wherePpp is defined to be théemocratic Paasche price inde b=t , which

uses the individual vector of househblduantities for period Ig:}, as quantity weights for
termhin the summation of individual household Paaschké&es. Thus, it can be seen that
the theoretical Paasche conditional democraticafdsting index,
Po*(ps,...,px%pdt ... put,uteh), is bounded from below by the observable (in @ple)
democratic Paasche price ind@s. Diewert (1983a, p. 191) first obtained the indiya
(18.25) for the case where the environmental viegaare absent from the household utility
and cost functions, and prices are equal acrosseholds.

18.28 It is now shown how to obtain a theoretical dembereost of living index that is
bounded from above and below by observable indldemg the inequalities (18.24) and
(18.25) and the continuity properties of the candil democratic cost of living
P*(p,...,pu°%pd,. .. .putu.e) defined by equation (18.23), it is possible tadifipthe method
of proof used by Konus (1924) and Diewert (19834,91) and establish the following
result:
There exists a reference utility vector= (ui',Uy',...,us’) such that the househdid
reference utility leveli,” lies between the househdigeriod 0 and 1 utility levels,’
andus® respectively foh=1,... H. Also, there exist household environmental vectors

en = (e ,e,...,.en ) such that the househdideferencemnth environmental variable



e lies between the househdigberiod 0 and 1 levels for theth environmental
variable,e.,’ anden respectively fom=1,2,...M andh=1,... H. The conditional
democratic cost of living indeRp*(ps, ..., px%pd ... U ,€), evaluated at this
intermediate reference utility vectarand the intermediate reference vector of
household environmental variablés= (e’ e ,...,e"), lies between the observable
(in principle) democratic Laspeyres and Paasclee pndicesPo. andPpp, defined
above by the last equalities in (18.24) and (18.25)

18.29 The above result says that tiheoretical national democratic conditional consam
price indexPp*(p’,...,pr%pd....put U ,€) lies between the democratic Laspeyres irfélgx
and the democratic Paasche inégx Hence ifPp. andPpp are not too different, a good
point approximation to the theoretical national dematic consumer price index will be the

democratic Fisher indeRpr. defined as:

Por =V R Re (18.26)

The democratic Fisher price indé, will satisfy the time reversal test.

18.30 Again, it will be useful to obtain formulae for tdemocratic Laspeyres and Paasche
indices that depend only on price relatives ancegure shares. Using definition (18.10)
for the householth expenditure share on commoditgturing period, s, the Laspeyres and

Paasche price indices for househlolthn be written in share form as follows:

1,0 n
P, = qug =Z§Ei (ﬁolj h=1,....H
Pnth = Ph (18.27)
1.1 il
P, = pgq'; = Zsﬁ,(p—gj ; h=1..H
Pn 0y i=1 Pri (18.28)

Substituting equation (18.27) into the definitidrttte democratic Laspeyres indé€, , leads

to the following share type formula:

10 Comparing the formula for the democratic Laspeimdsx, P, with the previous formula (18.16) for the
plutocratic Laspeyres indeRp,, it can be seen that the plutocratic weight ferith price relative for household
his §°%,°, whereas the corresponding democratic weight/i$)§1°. Thus households that have larger base
period expenditures and hence bigger expenditiaeesi’ get a larger weight in the plutocratic index as
compared to the democratic index.



(18.29)

Similarly, substituting equation (18.28) into thefidition of the democratic Paasche index,

Pop, leads to the following share type formula:

(s3]

(18.30)

18.31 The formula for the democratic Laspeyres indexhafrevious paragraph simplifies
if it can be assumed that each household facesatie vector of prices in each of the two
periods under consideration. Under this conditemyation (18.28) can be rewritten as

follows:

(18.31)

where the period 0 democratic expenditure sharedormodityi, s;°, is defined as follows:

H
) Ez(i)g}; i=1,....n
=iy (18.32)
Thussy® is simply the arithmetic average (over all house)oof the individual household
expenditure shares on commodiguring period 0. The formula for the democratia$tde
index does not simplify in the same way, underadgumption that households face the same

prices in each period, because of the harmonic tdraveraging in equation (18.30).

18.32 The conclusion at this point is that democratic pludocratic Laspeyres, Paasche and
Fisher indices can be constructed by a statistigahcy provided that information on
household-specific price relativgs;'/pn°, and expenditures is available for both periods
under consideration. If expenditure informatiovsilable only for the base period, then

only the Laspeyres democratic and plutocratic ieslican be constructed.

18.33 Itis now necessary to discuss a practical prolileanhstatistical agencies face:

namely, that existing household consumer experedgurveys, which are used in order to



form estimates of household expenditure shares)areery accurate. Thus the detailed
commodity by region expenditure sharg8s,’ andS's.', which appear in the formulae for
the plutocratic Laspeyres and Paasche indicegjearerally measured with very large errors.
Similarly, the individual household expenditure rgsafor the two periods under
considerations,® ands,*, which are required in order to calculate the denaic Laspeyres
and Paasche indices defined by equations (18.2B)18h30) respectively, are also generally
measured with substantial errors. Hence, it may tedess overall error if the regional
commodity expenditure shargg are replaced by the national commodity expendiheres
g' defined by equation (18.12). Whether this appraiom is justified would depend on a
detailed analysis of the situation facing the statal agency. In general, complete and
accurate information on household expenditure shaiénot be available to the statistical
agency, and hence statistical estimation and snmgptechniques will have to be used in
order to obtain expenditure weights that will bediso weight the price relatives collected by

the agency.

18.34 It should be noted that the conditional index frarok used above can be used to
model situations where household preferences ch@ogéinuously) from the base period to
the current period: simply choose the environmerdabble to be timé The theoretical
results in paragraphs 18.14 and 18.28 imply thstence of cost of living indices that lie
between observable Laspeyres and Paasche bourelg, thk preference functions for the
households are taken to be some preferences thattarmediate between the preferences
pertaining to the two periods under consideratfsusual, if the observable bounds are not
too far apart, taking the geometric average obthends leads to an adequate approximation

to these theoretical cost of living indicgs.

18.35 For criticisms and some limitations of the econoapproach to index number theory,
see Turvey (2000) and Diewert (2003).

1 For a more extensive treatment of cost of livingary in the context of taste change, see Balkqap8

12 For a vigorous defense of the economic approaehTsiplett (2001).



