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o PREFACE
The purpose of this manual 4is to serve as a guide
for statisticians, particularly those in developing
countries, who are beginning to develop a sbtatistical
serles of cost-of-living indexes or who are revising or
improving an existing series.

Today, most countries recognize the importance of a
cost-of-living index even though their available resourc-
es may be small and their experience in statistics
slight. This manual is intended in just such a situa-
tion to enable the person in charge of compiling these
indexes to carry out the work ec¢onomically and with con-
fidence that he is using practicable and valid methods.

The procedures recommended have been developed on
the basis of extensive experience with problems encoun-
tered In the developlng countries. It is not the aim of
this manual to present new techniques, but rather a
systematic plan for organizing and setting up on & prac-
tical basis the operational procedures for computing the
index.

This manual was prepared din the Bureau of Labor
Statistics' Division of Foreign Labor Conditions,
William CG. Shelton, Chief. The first edition of this
manual was written in 1957 jointly by Thomas F. Mosimann,
Chief’, Branch of International Technical Cocoperation;
and Marion H. Gillim, Associate Professor of Economics,
Barnard College, Consultant. The present edition which
contains minor revisions was the responsibility of
Evelyn R. Kay.
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The Computation of Cost-of-Living Indexes
in Developing Countries

Chapter 1. Introduction

Despite the complexity of the In the interest of brevity, the
subject of cost~of-living indexes manual concentrates on one method of
and the extensive literature in the compiling the index. In explaining
field, the basic procedures used in that method, full details are given
most countries today are remarkably as the analysis. proceeds step by
simple and uniform. This manual, step. Back of this presentation of
therefore, will outline one careful- detail is the thought that the per-
ly tested method. Occasionally, the son who does not wish tc have a giv-
experience and ingenuity of a stat- en step spelled out so minutely can
istician may enable him to introduce omit that section, but that the read-
variations and modifications to suit er who wants a full description will
the special circumstances in his par- find it. Not every gquestion of every
ticular country. reader could be anticipated, but it

is believed that every guestion that

Although there 1s usually no is answered will save some readers
lack of competent statisticlans in from wasteful trial and error proce-
national statistical offices, it is dures. )
believed that practical guides deal-
ing with operational and clerical as- The presentation of the method
pects of statistics can be useful to used assumes that a cost-of-living
these statisticians, particularly index has been compiled for a single
‘for instructing members of the stat-~ city in an imaginary country. The
istician's staff, some of whom may hypothetical index for +this city,
not have had formal statistical called Capital City, measures the
training. With this purpose in mind, changes in the prices of goods and
a final chapter is included which services bought by workers' families.
explains in elementary terms how the .
.computations and the formula are re- This manual begins with the pub-
lated. lication of the index for Capital

. City in a given period and traces

Schedules, worksheets, and prac— the work on the index back through
tical details of calculation, which its caleculation. Starting with the
are presented here, have not been completed index and analyzing it in
readily available to the student of . reverse chronological order has cer-
index numbers. A good statistical tain advantages. To the person in-
library contains numerous -volumes quiring into the construction of an
which give the formulas and charac- already existing iJndex, it is the
teristics of index numbers but which logical approach to learn the origin
give little information on how data of the figures successively until he
are collected and handled in a sta- has traced them back to their source.
tistical office. The present manual The order followed has advantages,
should be considered as a step to- also, that will help the person seek-
ward filling this need. ing instructionto compile an indexin

-1 -
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that, as he comes to the description
of each earlier step in the index,
the usefulness of operations which
otherwise might have been obscure or
seemed to him vunnecessary will al-
ready have been observed in the fin-
ished product. By studying the end
product first, +the person who later
starts to make an index will antici-~
pate the final steps more fully and
be able to save himself much error
and wasteful procedure in the early
stages of his work.

The subject of the calculation
of the index will be treated in the
following. order: {1) The publica-~
tion of the index, (2) the final com-
putation of the index, {3) the cal-
culation of "costs," (4) the calcu-

lation of price ratios, and (5) the
formula. A uniform organization is
followed in each chapter which in-
cludes an introductory paragraph, an
exhibit or illustration, the defini-
tions of technical terms introduced
in that chapter, a series of com-
ments on importint features to be ob-
served in the exgmple presented, and
finally a summary of the material
covered in the chapter.

Since the present manual is lim-
ited to discussing methods of calcu-
lating the index, various other prob-
lems involved in the preparation of
the index are beyond its scope. For
example, the selection ‘of the sample,

the collection of . prices, and the
derivation of +the weights are not
covered.

t



Chapter 2.

The statistician  responsible
for compiling the cost=of=living ine
dex presents and interprets it to
the public periodically. This is
usually done 1in the form ¢of a re-
lease to the press and the public.
The regularity in publication of
this release and the manner and form
of its presentation are highly impor-
tant in determining the public's at-
titude toward the index and the uses
made- of it, The style of the re-
lease and the emphasis given to dif-
ferent items will vary considerably
depending on the needs of the coun-
try, the specific use for which the
index 1is intended, and the actual
price. movements themselves.

The release shown on page & ap-
plies specifically to one city, Cap-
ital City. The style employed in
writing this release 1s similar to
that used in many countries, but the
reader should not consider the exhib-
it as being in any way a rigid model.
It will be necessary for each stat-
istician in his own country to
choose a style and form of presenta-
tion which seems most suitable to
his own needs. The chief purpose of
the exhibit is to illustrate the sta-
tistical content of a typical cost-
of-living index release, and to show
the kinds of information customarily
presented in such releases.

Technical Terms Used in this Chapter

Cost—-of-Living Index. An index num-
ber tc measure changes from one peri-
od of time to another in average
prices paid by a specified group of
consumers for a glven quantity and

The Publication of the Index

quality of goods and services is of-
ten called a cost-cf~-living index.
The term, cost~of~living index, has
meant different things to different
persons. . Sometimes, 1t has been
wrongly ‘interpreted as measuring 3
change in expenditures arising from
a change in the conditions of living,

including changes 1in the quantity
and quality of geoods and services
bought. Te avoid misunderstanding

and to emphasize that the index mea-

sures the change in prices--not ex-

penditures——-some countries have sub-

stituted the term Consumer Price In-

dex. This manual retains the better

known and widely used term, cost-of-"
living index.

Market Basket. The cost-of-living
index measures changes in the cost
of a number of important consumer
goods and services, which are select-
ed to represent the 1living condi-
tions of a specified group of con-
sumers. The choice of those goods
and services is frequentlyg but not
always, made on the basis of a sur-
vey of expenditures of workers! fam-
ilies.

As nearly as possible, the same
amount and quality of each item is
used every time the dindex is calcu-
lated. The aggregation of these
goods and services. in the constant
amounts and qualities sought for the
index is often figuratively called a
market basket. The 1index can be
thought of .as measuring the changes
in the amount of money required to
buy the contents of the market bas-
ket in successive periods of time.
The concept of the market basket is
an aid to popular understanding of
the meaning of the index.

-3 -



. EXHIBIT

September 2, 1963 ) Central Statistical Office )
Department of Labor Statistics
Capital City

Cost-of-Living Index for July 1963

This index measures the average change in the
prices of a fixed "market basket™ of goods and
services bought by the wage earners in Capital
City. The index is calculated quarterly.

Consumer prices in.Capital City rose 0.7 percent between April 1963 and
July 1963. The all-items index was 123.5 (1960=100} in July. The index of
each of the four major categories-—-food, housing, clothing, and the miscel-
laneous group--increased over the 3-month period.

FOOD. The increase of 0.7 percent in the average retail prices of food
was largely seasonal. The index of food prices as compared with 1960 contin-
ues to be the highest of the four component groups of the index.

HOUSING. Housing showed the smallest percent increase over the period,
and its index has risen least since the bas€ period. The lag in the price
of housing is due largely to the control of rents by the Government.

CLOTHING. The greatest percent increase was in clothing which showed
an average price rise of 3 percent. The increase in this group was in part
attributable to a rise in the prices of cotton and woel in the domestic mar-
ket.

MISCELLANEQUS. The index of the miscellaneous group rose by 0.5 per-
cent. Within this group there are several subgroups. Slight decreases oc-
curred in medical care and in reading and recreation; whereas increasss oc—
curred in transportation, personal care, and other goods and services. The
higher street car fares since June caused the rise in transportation, and
the new sales tax levied on cigarettes was responsible for the rise in the
prices of other goods and services.

Cost-of~living index and percent change
by commodity group (1960=100)

Commodity group July 1963 April 1963 Percent change
T A1l QtemS..eeanscveccearaaaa.  123.5 122.6 + 0.7
FOOde ivtvsuaeanocononveresnansens i31.7 130.8 + 0.7
Housingeeasssecasnssessranssenens 105.2 105.1 + 0.1
Clothing...eveeeeessercaccnssaas 122.2 118.6 + 3.0
MiscellaneoUSeeeseeecsasassnsane 126.8 126.2 + 0.5
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Points of Change and Percent Change.
The terms "points of change™ and
Hpercent change" in the index do not
mean the same thing. The former is
the difference between the indexes
at two dates; the latter is the dif-
ference expressed as a percent of
the index at the earlier of the two
dates. TFor example, the rise in the
index from 122.6 in April 1963 to

123.5 in July 1963 (see Exhibit} rep-

resents an Increase of 0.9 points,
or an increase of 0.7 percent. The

increase of 0.9 points is the differ-

ence between 123.5 and 122.6, while
the 0.9 points of idincrease is 0.7
percent of the index of 122.6 in
April.

Group Index. The items included in
the index are classified 1into four
groups—-food, housing, clothing, and
miscellanecus—--for each of which a
separate index is calculated.

All-Ttems Index. The all-items in-
dex combines the four group indexes.
The all=-items index is not a simple
average of the group indexes since
the groups are of unequal importance.
For example, a given percent change
in the food index will affect the
all-items 1index more than the same
percent change in the clothing index
because food 1tems have greater im-
portarice in the market basket than
clothing.

The Base Period {1960=100:).
pression

identifies the base period
which 1n this example, dis the year
1960. The index for the base period
is 100. The July 1963 index of
123.5 means that, in July 1963, the
price of the market basket was 23.5
percent greater than in 1960, or
that, din July 1963, its price was
123.5 percent of what it had been in
1960.

This ex~

The base period of an index is
usuvally chosen in view of the partic=-
ular purpose of the index and other
factors pecullar to the country.
For example, a year or peried of
years representing relatively normal
business activity may be selected.
At the start of an index, the first
year may serve as the base until the
index has been computed for several
years.

Comments on Publication of the Index

Frequency of Publication. The agen-

¢y preparing a cost-of-living index

should plan te publish The index reg-
ularly and with reasonable prompt-

ness. Once the index has become es-

tablished, it will be used by the

public for many important purposes

which will require its regular issu-

ance, and any unusual delay may

cause dinconvenience and criticism.

It is customary not to reveal the re-
sults of each period's computations

prior to publication.

Many such indexes are calculat-
ed and published monthly, but it is
generally more economical to prepare
and publish the index quarterly or
semiannually. The
dex of Capital City presented in
this book is assumed to be computed
quarterly from the prices of January,
bpril, July, and October and is pub-
lished early in the second month fol-
lowing; namely, in March, June, Sep~-
tember, and December.

Contents of the Helease. As in the
release for Capital City, the publi-
cation of the index ordinarily gilves
the following information:

hypothetical in- -
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l. The current group indexes
and the all-items index.

- 2. The percent change from the
index of the preceding period for
each of the group indexes and for
the all-items index.

3. An explanation of the price
movements largely responsible for
the change in each group index.

h. A statement of what the in=-
dex is designed to measure. The so-—
cial or economic groups to which the
index refers should be mentioned.

~

5. {Sometimes published) The
percent change from  the preceding
year's index for each of the group

indexes and for the zgll-items index.

6. (Sometimes published) Aver-
age prices of food items; average
prices of items in other groups are
not commonly released.

Summary

The work of cdompiling an indéex
for public use is not complete until
it has been published and interpret-
ed.

The index should be published
regularly and promptly. Users of
the index should know approximately
when to expect its publication, and
should have confidence that it will
appear promptly. Both the all-items
index and the group indexes should
be published. The base year, the
percent changes since the last publi-

cation, and an explanation of the
most dimportant changes should be
shown.

The index should be déscribed
clearly. Users of the index should

be able to explain to others the gen-
eral concept of the index and what
it measures. As in the release for
Capital City, a statement describing
what the index is should be included.

——

J——



Chapter 3.

Chapter 2 presented an example
of the published release showing the

all~-items cost-of-living index and
the indexes of the four groups for
July 1963. This chapter presents

the final worksheet on which these
indexes were calculated, and discuss-—
es the last stage of the computation

and the relation between the group
indexes and the all-items index.
Subsequent  chapters discuss the

source of the data used in the work-
sheet and the nature and number of
items included in each group of the
index. The present chapter is re-~
stricted to an exposition of the cal-
culation of <%the index, once the
"costs" are at hand.

An Example

Calculation Worksheet I pre-
sents a convenlent form for calculat-
ing and recording the index over a
pericd of four quarters or one year.

Technical Terms Used in this Chapter

Calculation Worksheet. Calculation
worksheets are forms prepared for
carrying out computations. FEach sta-
tistical office should devise forms
best suited to its owWn needs and
work facilities. The worksheets
shown herein are intended to serve
only as examples. Once a satisfac-
tory form has been devised, the same
form should be used every time the
index is calculated. The use of a
prescribed form assures that the in-
dex will be calculated in the same
way each time. It also makes easier
the task of preparing the dinstruc-

Calculation of the Index

tions for both the computation and
the verification of the results.

Costs. The cost of all-items is the
sum of money required to buy all the
goods and services making up the mar-
ket basket. (See Calculation Work-
sheet I.) Similarly, the cost of
any group of items is the sum requir=-
ed to buy that portion of the market

basket. The all-items cost and the
cost for each group (food, housing,
clothing, and miscellaneous) are

used Lo arrive at the final indexes.

Relative Importance of Components.
The relative importance of any com-
ponent item or group of the index is
the cost of that item or group ex-
pressed as a percentage of the cost
of all items in the market basket.

Relative Number. A ratio is some-
times known as a relative or a rela-
tive number. Thus, the ratio of the
all-items cost for July 1963,
$818.83, to the corresponding cost
for April 1963, $812.81, if calculat-
ed, will be found to be 1.007. (See
Calculation Worksheet I.)} This man-
ner of writing the relative is some-
times useful. An alternative way of
writing this relative is 100.7 per-
cent, and in many statistical texts
this form is the accepted manner of
writing relative numbers with or
without the word "percent" explicit-
1y stated.

Any index is a relative number
in that it represents a certain ra-
tio. For example, 1in computing the
all-items index for Capital City in
July 1963 the cost for July, $818.83,
was divided by the cost for the base
year, $662.81. The resulting ratio

-7 -
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was 1.235. Theoretically, the index

for July could be expressed simply

by this ratio in which case the base-
period index would be 1.000. Univer-—
sal practice, however, expresses in-

dexes on a base of 100. Accordingly,
the ratio 1.235 was multiplied by

100 to give the index number of

123.5 for July.

This procedure may be regarded
as expressing the index as a percent
of the base-year index.

Comments on Calculation and Analvysis

Calculating the Index. The method
followed in computing the index for
Capital City calculates the index
for a given date by comparing the
cost of the market Dbasket at that
date with its cost in the base peri-
od.

The steps in the calculation of
the index for July 1963 are illus-
trated on Calculation Worksheet I as
follows (assuming that the indexes
for January and April have already
been computed):

l. The costs for the base year
1960 were listed in the first column

on the Jleft-hand side of the work-
sheet. Base~vear costs are used in
the calculation of every quarterly
index.

2. The corresponding costs for
July 1963 were entered in the column

of that date under the heading
"COSt - 113
3. The indexes 1listed under

July were computed on Calculation
Worksheet I as the quotient of the
July costs and the corresponding
base~year costs multiplied by 100.
The computations were as follows:

All items.. %%%%fg% x 100 =.123.5
Foodeeaeaeanes %%%%fg% x 100 = 131.7
‘Housing..,.... %%%%fg% x 100 = 105.2
Clothing...... %—%%f%% x 100 = 122.2
Miscellaneous. %%g%f%% x 100 = 126.8

Every three months when a new index

for Capital City is computed, the
same steps will be followed. Only
two columns will be used: the cost

column for the current quarter and
the cost column for the base year.

An Alternative Method. The same re-
sult could have been obtained each
time the index was calculated by
first computing the percent change
in costs from the preceding gquarter.
The index for the preceding quarter
would +then have been increased or
decreased by the percent change in
costs.

For example, the all-items in-
dex in Apxril 1963 was 122.6. The ra-
tio of the July costs, to the April
costs would be computed as $818.83
$812.81 or 1.007. The July index,
therefore, must be 0.7 percent great-
er than the April index:

122.6 x 1.007 = 123.5 (July Index)

A minor advantage which this al-
ternative method for the final calcu-
lation of the index would have, over
the method used on Calculation Work-
sheet I, is that it would be more uni-
form with other steps in the calcu-~
lation of the index which will be
described in chapter 4.

—————
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& point to note concerning this
method is that an arithmetic error,
unless discovered and corrected,

would be perpetuated in €ach succeed-

ing ‘index. The recommended method,
used on Galculation Worksheet T,
avolds this danger since the calcu-
lation of each quarterly index is
based upon the base pericd, and each
index is therefore computed, at this
stage, independently of other quar-
terly indexes.

Analvzing Index Trends. The statis-
tician not only must calculate the
index but must analyze the changes
in the all-items index in terms of
the changes in the group indexes.
This is essential for interpreting
the all-items changes to the public.

It is important, then, to under-

stand the relationship between the
group indexes and the all-items in-
dex. The effect which a change in
the cost of a group has on the all-
items index depends on the size of
the percent change in the cost of
the group and the relative impor-
tance of the group.

Percent of Change in Cost of a Group.

It is obvious that the effect of a
group index on the all-items index
depends to some extent on the per-
cent of change in that group. For

example, the percent change in hous-
ing from April- to July was 0.1 per-
cent. If this percent change had g
been larger, say 5.0 percent, the
housing group would have had a great-

er effect on the all-items index. \

Any unusuvally large percent of
change in a group means that that i
group is having a greater than usual
effect wupon the all-items index.
Such percent changes should be espe-
cially noted in analyzing the all-
items index. The statistician should l
attempt to determine the economic
explanation behind them and mention
the reason in the releass.

A first step in the analysis of
the all-items percent change might
be to copy the costs for the groups
from Calculation Worksheet I and to
enter their percent changes. (The
percentages shown are taken from the
release. They were computed from the
indexes and may differ in the last
decimal place from the percentages !
computed directly from cost figures.)

From table 1, we may note sever-
al facts. The cost of ¢lothing in-
creased 3.0 percent between April
and July. This was the largest per-
cent 1increase in any group. The
cost of food 1increased by only 0.7
percent. Yet, in monetary units,

-~

Table 1. Analysis of Change in Index ' }
April and July 1963

It Cost Cost Percent change | Aggregate change
em April 1963 | July 1963 | April te July April to July
A1l items.....| $812.81 $818.83 + 0.7 +$6.02 :
Food.easesrovsane 403.0L1 405,61 + 0.7 + 2.60
HoUSINgeeeveoanns 162.55 162.58 + 0.1 + 0.03
Clothing..esacves 82.99 85.55 + 3.0 + 2,56
MiscellaneouS.... 164.26 165.09 + 0.5 + 0.83
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the cost of food increased by $2.60,
" (the difference between $405.61 and
$403.01), whereas the cost of cloth-

ing increased by only $2.56 (the dif-

ference between $85.55 and $82.99).
. Thus, a 3.0-percent increase in the

cost of -clothing caused a smaller in-
crease in the cost of the market bas-
ket (and, therefore, the cost-of-liv-

ing index) than did a 0.7-percent
increase in the cost of food.

When the costs of the four
groups are unequal, the groups show-
ing the greatest percent change are
not always the groups responsible
for the greatest change in the all-
items index. The true contribution
of each group is best shown by the
aggregate’ change 1in each group as
shown in the last column of table 1.

of Gomponent

Relative Importance
Groups. In the above example, the

explanation of the gréater effect of
the food group 1lies in the greater
relative importance {percent distri-
bution} of the food component in the
total cost of the market basket. An
explanation of the effect of a
change in the index of any group on
the all-items index depends, there-
fore, not only upon the percent of
change in the <costs of a group, but
" also upon the relative importance of
that group.
ond analytical aspect of the index
which may be used for interpreting
it to the public. The public will
readily understand that a compara-
tively small increase or decrease in
a group can have an important effect
upon the all-items index if the

group 1s important in terms of rela- .

tive cost. A second analytical ta~-
ble which can be usefully compiled
from Calcuvlation Worksheet I is
shown in table 2. ’

This conecept 1s the sec-

Relative Importance of

Table 2.
Component Groups, April 1963
Percent
Item Cost Distribution
All items..| $812.81 100.0

FOOAevnenensd £403.01 49.6
Housing.......| 162.55 20.0
Clothing.....: 82.99 10.2
Miscellaneous. 164.26 20.2

=

For analytical purposes in con-
nection with the changes in the July
index from the preceding period, the
relative importance of the groups in
April is the information which is
most pertinent. Thus, in interpret-
ing for the public +the price move-—
ments between 4April and July, we may
wish to poilnt out that the food
group accounted for about 50 percent
of the total costs of the theoreti-

cal market basket din April. This
will help to emphasize the impor-
tance of the apparently small in-

crease of 0.7 percent in food which
might otherwise not bé given the im-
portance it deserved by the public
generally.

Another point to note 1is that
the relative importance of the costs
of the groups 3is not the same for
each date. Thus, the costs of the
groups and thelr percent distribulion
in July 1963 are shown in table 3.

Table 3. Relative Importance of
Component Groups, July 19863

Percent
Ttem Cost Distribution
A1l items..|$818.83 100.0 -
Foodevewewaor.| LD5.61 49,5 .
HousSinges.sva..| 162.58 19.9
Clothing......|. 85.55 10.4
Miscellaneous.| 165.09 20.2
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The reason that the percent dis-

tribution changed between the two
quarters dis that +the costs of the
groups changed by different percent-
ages, as we have-seen. It is obvi-
ous that no group has a fixed rela-
tive importance in the index.
ence must be made to a specific date,
since the percent will wvary through
time. Thus, 1t is ecorrect to say
that housing had a relative impor-
tance of 19.9 percent in July 1963.

Shmmarz

The index at a given date is
the quotient, expressed as a rela-

tive number, of the cost of the mar- -

Refer-

ket basket at that date and its cost
in the base period. This chapter
has shown the use of the costs in
computing the index. A worksheet fa-
¢ilitates recording-costs, computing
group indexes and the all-items in-
dex over a period of time, and analyz-
ing percent changes in the index.
The extent to which a change in a
group index affects the all-items in-
dex depends .on the percent of change
of the cost of the group and the re-
lative importance of the group, and
both aspects may be mentioned in in-
terpreting the price changes to the
public.  Therefore, costs are the
essential data for the final calcu-
lation .of the cost-of-living index
and its component group lndexes.



Chapter 4. The Costs

Chapter 3 showed how the index a "shorthand" device to avoid writ-
was computed by comparing the cost ing out on the worksheets the detail-
of a fixed amount of geoods and serv-  ed descriptions which the office
ices at a given time with their must prepare for every item.’
cost in the base period. This chap-
ter will show how the costs in each Item Cost. The cost of each item is
period were derived from the costs the sum of money required to buy the
of the preceding period by adjusting quantity of that item included in
them to the changes in prices-be- the market basket. Tt is equivalent
tween the two periods. The proce- to the product of the price of an
dure will be illustrated for Men'®s item and the quantity of that item
and Boys' Clothing, a subgroup of included in the index.

Clothing.

Quantity. The quantity of each item
in the market basket is rarely com-

An Fxample puted, but it remains implicit in
the cost. It is almost never neces-
Calculation Worksheets II, III, sary to find the quantity implied in
and IV show a fragment of the compu-~ the cost; but, if the quantity is ob-
tations immediately preceding the tained, it may be foumd to be frac-
calculation of the index just dis- tional and sometimes less than unity.
cussed 1n chapter 3. The worksheets For example, if, in October 1962
are the following: (see Calculation Worksheet II)} the
average price of the raincoat {H-51),
Calculation Worksheet II. The deri- was $8.00, then the quantity must be
vation of the costs of (subgroup) 0.24 raincoat: -

Men's and Boys' Ciothing in 1963.
$1.91 — $8.00 = 0.24
Calculation Werksheet III. The total
costs of (group) Clothing and its Substituted Code and Substitution.
subgroups in 1963. ' It sometimes becomes necessary to
make a substitution of an item for

Calculation Worksheet IV. The deri- the one identified by the code num-~
vation of the costs of (subgroups) ber in the first column. In such
Men's and Boys' Clothing in 1962. cases, tThe code number referring teo

the new item is entered in the col-
- umn headed ¥Substitubted code’ under
Technical Terms Used in this Chapter the appropriate date.

Code. Fach number in. the column - Price Ratio and Average Price....Tt
headed "code" refers to a descrip- will be seen in chapter 5 that sever-
tion which identifies a commodity or al prices are collected each period
service included in the index. The for each item from several sellers.
codes used are arbitrary. Bach sta- The ratio or price ratio, as the
tistical office will wish to adopt term is wused in Calculation Work-
codes suitable to its own needs. sheets II and IV, shows the change
The codes are particularly useful as in the average price of an item in

- 13 -
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each period from its average price
in the immediately preceding period.
The calculation of the price ratios
is alsc discussed in chapter 5.

The price ratio of 1.0024 which
appears in Calculation Worksheet IT
for work trousers (H-2l) in January

1963, can be interpreted in any of
the following ways:
1. The average price of work

trousers in Jaauary was 100.24 per-
cent of the average price in the pre-
ceding October.

2. The average price of work
trousers in January was 1.0024 times

the average price in the preceding
October.
3. The average price of work

trousers in January was 0.24 percent
greater than in the preceding Octo-
ber.

4. The average price of work
trousers in January was 24/100 of 1
percent greater than in the preced-
ing October.

5. The relative change in the
average price of work trousers from
October to January was +.0024.

"C". When the average price has not
changed between two dates, the pricé
ratio is 1 and 1s indicated on the
worksheet by the symbol "C." The
-person filling in Calculation Work-—
sheet IT, wupon finding "C" in the
list of price ratios already compu-
ted, knows at a glance %o record the
same cost as in the preceding period.
For example, in April 1963, the
price ratic corresponding to the
work shirt (H~-0l) was entered as "C"
and the resulting cost is $6.61, the
same as in January 1963. (See (Cal-
culation Worksheet II.)

Comments on Costs and their Adijust—
ment to Changing Prices

Every group is composed of sub-
groups, and each of these subgroups
has its own cost. The cost for each
subgroup, as well as for each group,
changes through time with the chang-
es in the prices of the items includ-
ed in the subgroups. Calculation
Worksheet III shows +the changing
cost of Clothing and its subgroups
from October 1962 through October

1963. For example, the cost of
Men'®s and Boys' Clothing increased
from $28.78 in  October 1962 to

$29.18 in July 1963 and declined in

October 1963 to $29.07. The computa-
tion of these costs is examined be-

low.

Available

Computing Costs: Items

All Year. Calculation Worksheet II
shows the calculation of the costs

of the eight items of Men's and Boys!
Clothing from October 1962 through
Qctober 1963. Seven of-these items
were classified as "Available all
year," which means that throughout
the year the items were available
and were bought by wage earners in
Capital City.

Various forms of worksheets may
be used for the computation of costs.
Calculation Worksheet II, wused in
the Capital City index, was designed
to simplify and standardize the com-
putations so that an inexperienced
officeworker could enter the data
correctly and pexrform the required
calculations. The order of opera-
tions was as follows:

1. The
item included
ber 1962 was
headed "Code.™

code number for each
in the index in Octo-
written in the column
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2. The cost for each item in The above procedure is the usu=-
October 1962 was copied from Calcula- al one followed for obtaining costs
tion Worksheet IV which covered the for the items in the index. In cer-
year 1962. tain circumstances the method has to

be adapted +to meet changing condi-

3. There were no substitutions ticns. The remainder of this chap-
made in January 1963 so the column ter is devoted to a discussiondf
headed "Substituted code™ for this such special situations.

date was left blank.
Computing Costs: Substitution of

L. The price ratios listed in One Ttem for Another. Again refer-
the column headed "Price ratio" were ring to Calculation Worksheet II, no
copled from other worksheets. Chap- price ratio was avallable for work
ter 5 will go a step further back in-  trousers (H-21) in July 1963. There-
to the construction of the index and fore, a substitute price ratio was
will describe how the price ratios obtained for work trousers {H-22)
were obtained. The present chapter which differed in quality, material,
‘is concerned only with the use of style, or workmanship from those in-

the price ratios to adjust the costs. cluded previously. Reasons for mak-
ing substitutions will be discussed

5. The costs 1in January were in chapter 5.
then computed and entered in the col-
umn  headed "Cost." The cost for The substitution was made on

each item in January.1963 equals the Worksheet IT as follows:

product of the price ratio for Janu-

ary and the preceding cost for Octo- 1. The new code number was
ber 1962. For example, in October listed in the column headed ™"Substi-
1962, it required $10.01 to buy the tuted code" under July 1963.
quantity of work trousers (H-21} in-

cluded in the index. By January 2. The price ratio showing the
1963, the average price of the item change in the price of the substi-
had risen 0.24 percent above its tute, work trousers (H-22), over its
price in Octocber. Therefore the own price in April was entered.
cost of the same quantity of work Note that in anticipation of the sub-
trousers (H-21) in January increased stitution to be made in July, prices
by 0.24 percent. The January costs of work trousers (H-22) had been ob-
were obtained as follows: ) tained in the previous quarter.
{The problem of anticipating substi=

October  -danuary January tutions and of arranging substitu-

Code _cost price ratio cost tions when an article unexpectedly

disappears from the market will be
$10.03 discussed more fully in the follow-
$ L.28 ing chapter.) The price ratio,
$ 6.61 1.0047, showed only that the price

(Hw=21) $10.01 x 1.0024
(H-25) $ 4.28 x 1
(H=01) $ 6.47 x 1.0223

ete. of work trousers (H~22) had increas-

ed 0.47 percent since April. It

6. The total cost in January made no comparison between the price

1963 of the items MAvailable all of work trousers (H-21) and the
year™ is the sum of the costs of the price-of work trousers (H-22). The
items. On Calculatien Worksheet IT two types of work trousers differed

this appears as $27.04. . somewhat in quality and price, but
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the same
used whether

procedure would have been

the average prices of

work trousers (H-21) and work trou-

sers (H-22) had been approximately

the same or quite different. The im-
portant point to note here is that

the price of the article was compar-

ed only with the eariler price of an

article with the same code number.

3. The July cost, $10.11, was
the product of the April cost and
the July price ratio even though the
price ratioc referred to a different
type of work trousers from those for
which the April cost was computed.

The statistician in Capital
City makes as few substitutions in
the cost-of-living index as possible.
Nevertheless, he recognizes that of-
ten it 1is the result of his coun-
try's growth that makes the substitu-
tlons necessary. As new patterns of
consumption develop, some articles
formerly consumed may become unavail-
able.

The method used on Calculation
Worksheets IT and IV to get the cost
of each item makes substituting easy.
The ready adaptability of this meth-
od to the process of substitution is
the reason it is widely used and se-
lected for this guide. There is,
however, an alternative method of ar-
riving at the same costs which the
gstatistician should understand and
which may even at first appear more
efficient. This method would re-
quire, first, the explicit calcula-
tion of the quantity of each item in
the market basket; and second, the
obtaining of the cost of an item at
a given date by multiplying the aver-
age price at that date by the fixed
quantity. Experience has shown, how-
ever, that substitutions are more
readily made under the method pre-
sented here for Capital City.

Computing Costs: Temporarily Una=-
vailable Ttems. A different proce-~
dure was followed when a price ratio

was only temporarily unavailable.
In this situation, no substitution
was made. The item was retained in

the index until a price ratio was a-
vailable -again. Twe types of una-
vailability~-~seasonal and irregular--
are discussed below.

Seasonal unavailability.-=The
item "raincoat (H-51)" illustrates a
seasonal item. In Capital City, it
is priced only during the rainy sea-
son which extends from June through

November. The merchants order their
stock of raincoats only for the
rainy season. During the rest of
the year, the stocks of raincoats

are likely to be incomplete.

Therefore, price ratios comput-
ed from prices of raincoats are
available for only two of the four
dates of the index==July and October.
In Janvary and April, +the price ra-
tios are estimated from the change
in the total costs of '"Men's and
Boys ' Clothing, Available all year.®
The method illustrated on Calcula-
tion Worksheet II follows:

1. The list of seasonal items--
in this case, a single item, "rain-
coat (H-51)"-~was separated from
the other items on Calculating Work-
sheet II.

2. The total costs of items
available all year were $20.87 in
October 1962 and $27.04 in January
1963,

3. The ratio was obtained of
total costs 1in Janvary of items
available all year to the correspond-
ing figure for October.

$27.04—

$26.87 = 1,0063
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4. The ratio, 1.0063, was en- Men's and Boys' Clothing, the Glothe

tered in colored pencil as an esti- ing group index, and the cost-of-liv-
mate of the price ratio for raincoat ing index were unaffected by the
(H-51) in January 1963. In Capital fact that the cost of the item was
City, a brown pencil was used for estimated in Januvary and April. In
figuresy estimated 1in this way. In Jamuary and April, the effect on the
the worksheets in this book, brown index of estimating the cost of the
entries are indicated by (B}. This item was the same as would have been
type of estimate 1s one of several achieved by omitting the I1tem and
types of speclal entry which are dis- allocating its cost proportionally
tinguished.on the Capital City work- among all the items of Men's and
sheets by being entered in different Boys' Clothing. The method of esti-
colors. mating was used since the raincoat

{H-51) was to be retained in the in-
5. The cost in January 1963 of dex.
raincoat (H-51) was estimated by mul-

tiplying the October cost by the es- Irregular unavailability.--0Occa-
timated price ratio of Jdnuary. sionally, a price ratio will not be
avallable for an item listed among
$1.91 x 1.0063 = $1.92 those available all year becauses of
a temporary shortage not expected to

6. The total cost din January persist or recur. For example, there
1963 of Men's and Boys' Clothing was were no cotton sSocks (H=-31l) to be
the sum of the costs of items avail- found on the market in October 1963,
able all year and the estimated cost a protracted labor dispute having
for the seasonal item. closed the factories producing this

item. Consequently, no price ratio
$27.04 + $1.92 = $28.96 was available.

7« The same procedure was used The same method was used to es-
to estimate the cost of the rainecoat timate the cost of this item in Octo-
(H~51)} for April. ' ber as was used for estimating the

cost of the seasonal item when it

8. In July when raincoats were was not available. The procedure
again available, a price ratio show- was as follows: (See Calculation
ing the change in the price of rain- Worksheet IT.} -
coat (H-51) over three-quarters of a
year from QOctober 1962 to July 1963 1. The total of Men's and Boys'
was used. The calculation of the Clothing, excluding cotton socks
July cost went back to the October (H-31), was $27.19 in July 1963 and
cost when raincoats were last avail- $27.90 in October 1963. (See the
able. The July cost equaled the pro- figures written in parentheses above

duct of the price ratio for July (as the spaces for the totals.)
compared with October) and the Octo-

ber cost. 2. The ratio of the October to-
tal (excluding cotton socks) to the
$1.91 x 1.0176 = $1.9%, July total (excluding cotton socks)

was 0.9963.
Thus, in July, the cost of the item

"raincoat (H=-51)," the total cost of $27.09 = $27.19 = .9963
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3. This ratio was entered in
brown penicil as the estimated price
ratio for cotton socks (H-31) in Oc-
tober. Fntries in brown pencil in-
dicate estimated figures as was men-
tioned above.

4. The estimated cost for this
item in October was the product of
the estimated price ratio for Octo-
ber and its July cost.

$1.99 x .9963 = $1.98

5. This figure was included to
get the total costs of October.

6. When the item becomes avail-
able again, the price ratio at that
time will refer back to the last non-
estimated price--in this case that
of July--and the cost will be the
product of the price ratio and the
July cost. :

As in the case of the seasonal
item, the 1index when cotton socks
{H-31) become available again will
be unaffected by the fact that the
cost of the item has been estimated
in October.

Revisions in the
Technological change,

Computing Costs:
List of Items.

economic development, and fashion
make some revisions 1in the list of
items inevitable. Substitutions,

which occur when an item is temporar-
ily replaced by another with a dif-

ferent description and code number,

were discussed earlier in this chap-

ter. The present section is not con-
cerned with substitution, but with

additions or deletions of items.

Introducing a new item.-—-The ad-
dition of a new item is illustrated
on GCalculation Worksheet IV. For
April 1962, it was decided +to in-
¢lude an undershirt in addition to
the item "underpants (H-15)" already
included. The entire cost of under-

wear in the base period had previous-
1y been allocated only to underpants
{H-15). The decision was made to al-
locate 40 percent of this cost to un-
dershirts (H-11). Such decisions
may be made on the basis of informa-
tion from a wvariety of sources. In
this particular case, inquiries made
of the producers of the articles in-
dicated that, in January 1962, 40
percent of the expenditure on men's
underwear was on undershirts, and
this information was used as the ba-
sis of the addition.

The steps taken <to add the new
item for April 1962 were as follows:

1. The new item was written in
the stub of the table.

2+ The code number of the un-
dershirt {(H-11) was listed in ths
column headed "Substituted code.®

3. The cost of underpants
(H-15} computed by the regular proce-
dure of multiplying the October 1961
cost by the January 1962 price ratio
was $3.98 for January 1962.

4. For April 1962, a revision
was made in the cost of underwear in
January. The cost of underpants
{(H-15) for Januwary, $3.98, was divid-
ed so that 40 percent, or $1.59, was
given to undershirt (H=11) and 60
percent, or $2.39, to underpants
{H-15}. The former cost figure was
left visible, but a2 1line was drawn
lightly through it. The new amounts
were entered in colored pencil. In
Capital City, all revisions are made
in green pencil. Entries in green
pencil are dindicated in the work-
sheets of this guide by (G).

5. In April, a price ratilo was
listed for undershirt (H-11) as well
as for underpants (H-15), and the
computation of the cost of each item
followed the usual procedure.
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Removing an Item.-~The deletion
of an item is illustrated by the re-’
moval of the item "cap (H-62)" from
the list of items in July. (See Cal-
culation Worksheet IV.) At  that
time, this item had a cost in the in-
dex of $0.70. Its deletion required
the allocationn of its cost propor-
tionally among all the remaining
items of Men's and Boys' GClothing.
The steps taken to remove cap (H-062)
in July were as follows:

1. The total cost of Meh's and
Boys' Clothing was divided by the to=-
tal cost of Men's and Boys' Clothing
excluding cap (H-62}.

$28.70 = ($28.70 - $0.70) =
$28.70 = $28.00 = 1.025

2.. The cost of each item ex-
cept cap (H-62) was multiplied by
1.025 to obtain the new costs, the
sum of which equals the total costs
before the deletion of cap (H-62).

3. A line was
through the former
left visible.

drawn 1lightly
costs which were

k. Fach of the new costs was
entered in green pencil just above
the former cost to indicate a "revi-
sion' of an entry, as was explained
in the preceding section.

5. The new costs were used in
the calculation of the following Oc¢-

tober costs.

Summary
The cost of each ditem in each
quarter eguals the product of its

coat in the preceding quarter and
the price ratio measuring the change
in price between the two dates.
When the price has remalned constant,
the price ratio is 1 and is indicat-
ed by "C" on the worksheet. Special
procedures are used in cases reguir-
ing substitution; the estimation of
cost of items temporarily unavail-
able, either seasonally or for nonre-
curring reasons; and additions to or
deletions from the list of items.

provides space for

the list of items, their code num-
bers, and the calculation of the

costs for four quarters. To fill in
such a worksheet, the statistician
must have the following information:

price ratios, costs, a list of items,
and a description of each item iden-
tified by a code number. Each of
these classes of information and its

sources will be examined further in

the next chapter.

A worksheet

———
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Chapter 5.
The preceding chapter showed
the use of price ratios to adjust
the costs to the changes in prices
from one period to the next. The

present section will go deeper into
the construction of +the index to
show how the price ratios were com-

puted on tabulation sheets. The
treatment of +two articles, men's
work trousers, and a rainceoat, will
be examined as illustrative of the
procedure.
An Example

The Tgbulation Worksheets V, VI,
and VII show the calculations of
some representative price ratios
used in the dervivation of the costs
in Chapter 4. The tabulation sheets
are the following:

Tabulation Worksheet V. The compu=-
tation of the price ratios for
Work Trousers (H-21), 1962-63.

Tabulation Worksheet VI. The Compu-
tation of the price ratios for
Work Trousers (H-22) substituted

Work Trousers (H-21), 1963.

Tabulation Worksheet VII.
tation of the price ratios for
Raincoat (H-51), a seasonal item,

_1962~63.

Technical Terms Used in this Chapter

Qutlet Code.
sheets, a code number is wused to
identify each seller (retail sales
outlet). Every price paid,
course, relates to a transaction be-

tween a buyer and a seller.

- 23

The Compu-

On the tabulation work-

of -

Informa-

The Price Ratios

tion regarding prices is usually ob-
tained from the sellers rather than
from the buyers. Whatever the
source of the prices, 1% is usually
desirable (unless a large number of
prices is obtained for each item)
that each price be identified with a
seller in order to prevent erroneous
comparisons between prices collected
from different sources. For example,
on Tabulation Worksheet V, Outlet
code M-l refers to a certain stall
in the central market; D-1 refers to
a certain department store; and S5-=1
refers to a certaln store speciallz-
ing 1n men's clothing. The use ol
code numbers instead of the names of
the sellers serves both to provide a
convenient abbreviation and to help
keep the individual prices confiden-
tial.

Linking. When prices are not avail-
able in each period <for the same
item from %the same sellers, +he
price ratios are computed by a pro-
cess known as linking. By this pro-~

cess, when a item is to be substitut-
ed for another, the average price of
the original item in a given period
is compared with 1ts average price
in the preceding period, and the av-
erage price of a substitufe ifem in
the following period is compared
with its average Pprice in the giwven
period. As an example of linking
(see Calculation Worksheet II), the
price ratios for work trousers,
1.0032 in April 1953 and 1.0047 in
July 1963, refer to different types
of work trousers. In April, the ra-
tio referred to the prices of work
trousers (H-21} and, in July, to the
substitute work trousers (H-22).
Nevertheless, these price ratios
were used at successive dates to ad-
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just the "cost" of one item, work

trousers, +to the change in prices.

The device of linking excludes effec-
tively from the price ratios and

from the 1index tThe effect of any

price differential existing hbetween

the two types of work trousers. In

this chapter, the 1linking process

will be examined in the substitution

of one item for amnother and in the

substitution of one seller for anoth-
8r.

Comments on the Price Ratios

The Prices. Since the scope of this
manual is confined to a description
of the calculation of a particular
cost—-of-living index after the basic
data have already heen assembled,
many important principles underlying
the construction of index numbers
cannct be dealt with in detail. 1In
some ways, the most important aspect
of the construction of a price index
is the collection of the prices.
The accuracy of the cost-of-living
index depends, in the final analysis,
upon the aeccuracy of the prices them-
selves. PFurthermore, the price se-
ries are of value in themselves.
Even if lack of resources were to
force a delay in the compilation of
the index, the establishment and
maintenance of continuing price se-
ries would be of immediate and last-
ing value in the statistical program
of any country. The following are
some of the questions which must be
considered by the statistician in
planning the selection of the items
and the collection of the prices:

1. Are the prices wused in the
index the prices actually paid? In
some countries, almost all the pric-
es can be efficiently obtained from
the sellers; in others, it may be
necessary to learn the prices of
some items from the purchasers. But
as nearly as possible, the prices
used in the iandex should be the pric-

es actually paid by the purchasers,
even when some bargaining over the
prices may have preceded the trans-
actions.

2. Are the prices used in the
index representative of those paid
by the group of persons to whom the
index relates? It is important that
the items to be included in the in-
dex and the qualities defined in
their descriptions be selected as
characteristic of the purchases of
the specified group and, also, that
the prices pertain to sellers repre-
sentative of those patronized by the
group.

3. Are the prices wused in the
index comparable through time? Un-
less the prices used in esach computa-
tion of the index for successive
quarters correspond to the same guan-
tity and quality of each item, to
the same or equivalent sellers, to
the same conditions of sale {e.g.,
cash paymeats), and sometimes even
to the same part of the day, week,

and month, spurious price changes
may be recorded.
L. Have substitutions been

properly made when required by chang-
es 1n the pattern of consumer buying
and by the replacement of the origi-
nal sellers by new ones? The way in
which substitute items and sellers
are introduced can affect the repre-
sentativeness of the items, the com-~
parability of their prices through
time, and the validity of the index.

Form of the Tabulation Worksheets.
The tabulation worksheets used as ex-
amples in this guide conform to the
price~collection practices which
were used in Capital City. If other
methods of collecting prices should
be used, the design of the tabula~
tion worksheets should be carefully
reviewed to see whether convenient
or efficient modifications might be
introduced. ’

—_—

—
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Standardized tabulation work-
sheets are useful in providing a con-
venient and uniform system for assem-
bling the prices reported to the sta-
tistical office and for computihg
the price ratios. The particular
form used in the Capital City index
has the further advantage of limit-
ing the price comparisons’ from one
period to the next to comparisons be-
tween prices of the same products
sold by the same sellers.

In Capital City,
collected from the
each period, since frequently the
price of the same commodity varies
with different sellers depending, in
part, on the location of the outlet
in this city.

prices were
same sellers in

Occasionally, however, some sub-
stitutions of items or sellers are
necessary. A second major advantage
of the form of tabulation worksheet
illustrated for Capital City is that
it allows such substitutions to be
made while at the same time it pre-
vents price comparisons between non-
comparable prices. The use of a sep-
arate sheet for each item aveids the
possibility that a clerk might inad-
vertently make a comparison between
the price of the new quality and the
price of the former quality. The de=-
sign of the tabulation worksheet
with two columns for each date simi-
larly avoids the possibility of any
comparison ‘between the price charged
for an item by a new seller and the
price charged by the former seller.

Details of the Tabulation Worksheets.
Bach tabulation worksheet is design-
ed for only a single item. For exam-
ple, only the prices of work trou-
sers {H~21) are recorded on Tabula-
tion Worksheet V.

A separate line is provided for
the prices corresponding to each out-
let code listed din the stub at the

. tion Worksheet V,

left of the +tabulation sheet. The
list of outlets appears twice in the
stub, since the upper half of the
sheet is for entries of the year
1962 and the lower half for those of
1963. -

Each of the tabulation sheets
has space for prices over the same
pericd of time. For example, in
Capital City each tabulation work-
sheet covers the same two-year peri-
od. For indexes calculated more fre-
quently than each quarter, the tabu-
lation worksheets may be arranged
with more columns or to cover a
shorter period of time. The uniform
periods provided for on each sheet
helps in systematizing the work in
the statistical office and in filing
the tabulation worksheets by date
when they are completed.

There are two columns for each
quarter. The double column facili-
tates the correct computation of the
price ratios 1in cases where prices
have not heen obtained from precise-
ly the same list of sellers in both
quarters. For example, on Tabula-
the prices listed
in column 1 of April 1963 were com-—
pared with column 2 of January 1963.
Column 2, in the example, shows the
deletion of two prices because noth-
ing was available in two outlets %o
meet the specifications.

Occasionally the person who col-
lects the prices includes explana-
tory notes 1imn his report, such as
"nothing to meet description,” "no
longer selling this item," etc. Ex-
perience in Capital City revealed
that certain comments were made fre-

quently. Accordingly, a list of
these was made and they appear as
notes in the right-hand margin of

the tabulation sheet. Upon encount-
ering one of these comments, the per-
son entering price information on
the tabulation sheet need only write
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next to the price the number assign-

ed to the comment in the margin. Ad-
ditional space has been left in the

right-hand margin for writing in com-
ments not already provided for in

the list of notes. Certain editing

instructions are also printed in the

right-hand margin of the tabulation

sheet.

in the lower
used to indi-

The ruled space
right-hand corner is
cate in each quarter of the vyear
whether a price ratio calculated
from the prices reported for the
item has been wused in the dindex or
whether an estimated price ratio has
been used, as in the case of an arti-
cle temporarily unavailable. (For
two cases of the use of estimated
price ratios for items temporarily
unavailable, see pages 19 and 21.)

Calculation of the Price Ratios

The calculation of the price ra-
tio for an item in a given quarterin-
volves prices in the given quarter
from a number of sellers and prices
in the preceding quarter from the
same sellers.

The simplest: form of computa-
tion when prices are available for
the same item in both quarters for
gvery seller from whom prices are
customarily collected is illustrated
on Tabulation Worksheet V and is out-
lined in the following section.

It will often occur,
that prices are no longer reported
for a certain seller. The procedure
for computing the price ratio, when
a new seller is substituted, is il-
lustrated on Tabulation Worksheet V
and is outlined on pages 27-29.

however,

Another difficulty in the compu-
tation of price ratios occasionally

arises when an article which has
been priced in previous gquarters be-
comes +unavailable, The procedure

for computing the price ratio when &
substitution of a new item is made
is illustrated on Tabulation Work-
sheets ¥V and VI and is outlined on
pages 29-31.

The seasonal pattern of availa-
bility for certain items prevents
the calculation of a price ratio for
the special class of items in every
quarter of the year. The computa-
tion of price ratios for a seasonal
item is illustrated on Tabulation
Worksheet VII and is outlined on

pages 31-33.

¥

The Calculation: Prices
for Tdentical Sellers. In the ab-
sence of any complications, the
price ratio for an item is caleculat-
ed by -dividing +the average of the
collected prices for one quarter by
the average of the collected prices
for the preceding guarter. In Capi-
tal City, the prices of most items
were found for five different out-
lets representative of those selling
to workers' families. For certain
items, of course, there were fewer
than five sellers available, as in
the case of pricing electricity or
telephone service.

Reported.

The steps in the computation of
the price ratios for work trousers
(H-21) in 1962 on the upper half of
Tabulation Worksheet V were as fol-
Jows:

1. The outlet codes identify=-
ing the sellers and the prices charg-
ed by each in the last quarter of
the preceding year,” October 1961, -
were copied from the tabulation work-
sheet of that year (not included in
this manual).

2. The prices which had been
obtained for Januvary 1962 were re-
corded in ¢olumn 1 for that quarter.

Before being entered, the prices
were edited. The work of editing
consisted 1n examining the prices
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and the information accompanying seller had been added. The use of
them to see that the item, as report- <column 2 is shown in later sections.
ed, fitted the description of work 6. In the computation of the

trousers (H-21) and that there were
prices from each seller or a note ex-
plaining their absence. If any of
the prices had appeared to be in er-~
ror, the editor would have referred
them for verification to the person
who had obtained them. In the case
of the prices for January 1962, the
editor found that they were accept-
able and that they represented the
same sellers as had been included in
October 1961. The person recording

July price ratio, it happened that
the July prices were identical with
the April prices. In this case, 1t
was not necessary to add the prices
to know that there had been no
change and that the price ratio for
July was 1. The symbol "C'" was en-—
tered to indicate the price ratio
for that quarter. {See the key to
symbols in the right-hand margin of
the tabulation worksheet.)

the prices also edited the informa- 7. The price ratios for work
tion collected from the various out- trousers {(H-21) were used in the in-
lets. Note that, in order %o mini- dex in every quarter of 1962 and in
mize errors, a person other than the January and April 1963. (See Calcu-
collector of the prices should edit lation Worksheets II and IV.) When
and record them. the price ratios were transcribed to
Calculatieon Worksheets II and IV,

3. The October 1961 total checks were made in the appropriate

$20.30 and the Januwary 1962 total boxes in the lower right-hand corner
$20.24 were entered in the line la- of Tabulation Worksheet V. These

belled "sum of prices used.™ checks furnished a record on the tab-
ulation worksheet that the price ra-
4. The January price ratio tios had been carried forward to the

0.9970 was obtained by dividing the worksheet for the calculation of the
January total by the October total costs.
and was entered in the 1line corre-

sponding to price ratio. Note that The OCalculation: Substitution of
since the same number of prices was Oneg Seller for Another. The computa-
used in October and January, the quo=- tion of the price ratios is some-
tient of the tobals is the same as times complicated by the loss of one
would have been obtained by taking of the sellers for any one of a vari-
quotient of the average price for ety of reasons, dincluding going out
each date. ) of business or no Jlonger carrying
the item. When it appears that the
5. In April 1962, there were loss of the seller is permanent, an-
five prices from the same five sell- other similar seller is usually sub-
ers., These prices were 1listed in stituted.
column 1 for April, and their total
was divided by the January total to An illustration of the substitu-
get 1.0084, the April price ratio. %tion of cne seller for another is
Note that column 1 for January was given on Tabulation Worksheet V in
used and that column 2 for January the comparison between the prices of

was left blank. The latter would October 1962 and January 1963 in the
have been wused only if a price had lower half of the sheet. The link-
been lacking or a price from a new ing procedure was as follows:
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1. 1In October 1962, the person
gathering the prices reported that
Seller S-1 expected to go out of bus—
iness before the next quarter. The
statistical office selected a substi-
tute, Seller 3-3, to be visited.
The price charged for work trousers
(H~21) by the new Seller S-3 was
found to be $4.27 and was listed in
column 1 for October in the upper
half of the sheet. A circle was
drawn around the price to indicate
that it was to be omitted in getting
the October price ratio. The code
"F" was entered to the left of the
new price to indicate that it was a
"first price"™ for Seller S-3. (See
key to code symbols in the right-
hand margin of the tabulation sheet.)

2. In January 1963, Seller S-3
was substituted for 8Seller S-1 who
had gone out of business. ' At this
point, the use of column 2 of Octo-
ber in the lower half of the tabula-—
tion sheet became necessary, since
list of prices in column 1 of Janu-
ary did not include precisely the
same sellers as the list in column 1
of October. The prices for October
were copied from column 1 %o column
2. Because there was no January
price corresponding to Seller S-1,
who had gone out of business, the Oc-
tober price for Seller S-1 was cir-
cled to indicate that it was not to
be included in the sum of the prices.

3. The five wuncircled prices
were totaled for both column 2 of Oc-
tober and column 1 of January, and
the price ratio, 1.0024, for January
was computed. The +totals of both
columns included prices for Seller
5-3, and neither included prices
from Seller S-1. Note that, in this
substitution of Seller S-3 for Sell-
er 5-1, at no time was a comparison
made between the price from 5-1 and
the higher price charged by S-3; and,
in particular, no comparison of pric-
es between the two sellers entered
into the price ratio, 1.0024, of Jan-
uary.

Wote that the method of substi-
tution presented above does not re-
quire advance warning that the sell-
er 1s going out of business, but can

be applied even when a seller goes
cut of business unexpectedly. For
example, 1if the person collecting

prices in October had no notice that

Seller 5-1 was going out of business

and, therefore, collected no price

in that quarter corresponding to

Seller 5-3, the price from S-1 in

column 2 for October would have been

circled as in the previous example.

The price ratio for January would

have been 1.0025, computed as the ra-
tio between the totals of only four

prices at each date {those charged

by Sellers M-l1, M-2, D-1, and S-2).

The substitute Seller 3~3 could then

have been introduced in the follow=

ing gquarter, April, in exactly the

same way as it was introduced in Jan-
uary on Tabulation Worksheet V. The

procedure of computing the price ra-

tio from fewer prices can also be

followed, instead of substituting a

new outlet, if the price is only tem-
porarily unavailable from a given

seller. '

The Calculation: Substitution -of

One Ttem for Another. In April 1963,
it became apparent to the person col-
lecting prices that the type of work

trousers indicated by the code H-21

was disappearing from consumer use,

and thet another type was taking its

place in the selling outlets. This

information was transmitted by the

price collector o the statistical

office which then drew up a descrip-

tion of the new type designated by

the cede H-22 and instructed the per-
son collecting the prices to report

prices for both types until further

notice.

for work trousers
{(H-21) was reported in April 1963,
corresponding to either seller M-1
or M-2. Even with the recently add-
ed Seller 35-3, there were only three

No price
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prices for this item in April. Fur-
thermore, there was no reason to ex-
pect that more prices for this item
would be available 1in the future
since most workers were now buying
the new type of work trousers.

In accordance with instructions
from the statistical office, prices
were obtalned in April for the new
type of work trousers as well as for
the old. In July, work trousers
(H~22) were substituted in the sta-
tistical office for work trousers
(H~21), and instructions were-given
to collect prices only for H-22 in
the future. (This substitution made
on Calculgtion Worksheet II was ex-
plained in chapter 4.} The proce-
dure of substitution through linking
on the Tabulation Worksheets V and
VI was as follows: '

1. In column 1 for April, on
Tabulation Worksheet V, a dash and a
reference number indicating the ap-
propriate footnote were entered in
each of the spaces where the prices
of work ®rousers (H-21)} from Sellers
M-l and M-2 would have been written.
The price ratio, 1.0032, for April
was then computed as a ratio betweem
the totals of only three prices.

2. The prices for work trou-
sers (H-22), which also had been ob-
tained for April, were recorded on a
separate sheet.
sheet VI). The.prices were entered
in columnf2 of April and correspond-
ed to the same list of sellers whose
prices had been used for work trou-
sers (H-21}.

3. In July, five prices were
recorded in column 1 for work trou-
sers (H-22). It was decided this
time to use work trousers (H-22) in-
stead of work trousers (H-21) in the
index. Accordingly, the ratio be-~
tween the July total and the April
total of the prices of work trousers

(See Tabulation Work~ -

‘ratio

"ed price

(H-22) was computed, and this price
ratio, 1.0047, was adopted as the
July price ratio for work trousers.
The 'substitution has already been
noted in chapter 4 when this price
was entered on Calculation
Worksheet II as the July price ratio
for work trousers.

Note that the price of work
trousers (H-22) was at no point ever
compared with the price of work trou-
sers (H-21).

If an item should become una-
vailable from all the sellers before
a substitution has been made, an es-
timated price ratio would have to be
used until prices for the new item
have been obtained 'in two quarters
of the year. An-example of an esti-~
mated price ratio is that for cotton
socks (H-31) in October 1963 on Cal-
culation Worksheet II. (See pages 21
and 22 <for an explanation of the
method of estimating the price ra-
tio.)

In the case of .a gap in a price
series, an estimated price ratio is
recommended instead of the attempt
to get prices for a past period. Al-
though approximate . data can some=-
times be obtained, the results are
frequently unsatisfactory. It is
usually preferable to use:an estimat-
ratio -which assumes that
the average - price of the item has
changed by the same percentage as
the average of the prices'Qf a group
of related items, and to devote
availgble resources to obtaining the
best possible current prices.

The GCalculatldng: Seasconal. Ttems.
The calculation of the price ratios
of seasonal items is illustrated in
the case of raincoat (H-51), on Tab-
ulation Worksheet VII. In Capital
City, the prices of raincoats were
cbtained only in July and October.
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In the January and April quarters, L. The January and April col-
price ratios for-this seasonal arti- umns were left blank, since no pric-
cle were estimated as a regular pro- es of raincoats had been collected
cedure on the worksheets for comput- for these gquarters. At each -quarter-

ing the costs. (See pages 17-21 and 1y calculation of the index, symbols
Calculation Worksheet II.) The esti- were entered in the spaces provided

mated price ratios for January and in the lower right-hand corner of
April attributed %o the average Tabulation Worksheet VII to show
price of the raincoat the same per- whether the price ratios for rain-
cent of change that had occurred in coat (H-51) used on Calculation Work-
the average of the prices of Men's sheets II and IV were derived from
and Boys' Clothing. actual prices -‘or were estimated.
This information was indicated as
In the two quarters when prices -follows for 1962: January, "E" {es-
were collected <for raincoat (H-51), timated); April, YE" (estimated);
the price ratios were caleculated July, "~ " (actual price ratio used
from the actual prices by the same in the index); and October, "M
method used to get price ratios for f{actual price ratio used in the in-
articles available throughout the dex).
year. The price ratios for these
two guarters, July and October, were A review of the method of esti-
first obtained on a tabulation sheet mating the price ratios will show
. and then transcribed to the work- that, in July and October, mneither
sheet used in computing the costs. the value of the price ratios calcu-
The procedure of calculating the lated from collected prices nor the
price ratios on Tabulation Worksheet costs were affected by the use of es-
VIT was as follows: timated price ratios in January and
April. (See pages 17-21.) The effect
1. The prices of raincoat of using the estimated price ratios
(H-51) in October 1961 and the out- in January and April is corrected in
let codes were entered from the tab- July when an actual price ratio is

ulation worksheet for 1961. {Not in- used because:
cluded in this manual.) .
1. The price ratio for July

2. The next prices reported measures the change in the average
for the raincoat were for the July price over the entire 9=-month inter-
1962 quarter and were listed in col- ° val since the preceding October when
umn 1 for dJuly. The price ratio, prices of raincoats were last col-

0.9888, was computed for the 9-month lected; and
period from October 1961 to July

1962, The fact that it measured the 2. When the price ratio for
price change over the preceding 9- July was used to compute the costs
month period was noted by writing "9- for July, it was applied alsoc over a
months" above the ratio.in the July 9-month interval +to the cost of the
column. : preceding October. (See Calculation

Worksheet IT.)
3. The price ratio for October

1962 which measures the change in The result was that the same
price during a single quarter of the cost was found for the raincoat in
year was found in the usual way. In dJuly that would have been obtained
this particular quarter, the prices if no price raties and costs had

had not changed, and symbol FC" was been estimated between October 1961
used to indicate no change. and July 1962.
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Summary of the following period by using in
the second c¢olumn only prices from
This chapter has shown the meth- the same outlets for which prices
od of calculating the price ratios are available in the following
necessary to compute the costs in period.
chapter 4. The procedure, in brief, *
is to list the prices collected for The procedure for calculating
each item and to find the ratio of price ratios has been illustrated in
the average of the prices 1in one the simplest case, 1in which prices
pariod to the average of the preced- collected for the same item from the
ing period. same sellers in each period. Tllus-
tration has also been given of three
In every case, the principle special cases 1in which - a new out-
was followed of making comparisons let is substituted for an o0ld one;
only between prices of articles with a product with a new description is .
the same description and sold by the substituted for one which has become
same sellers. Speclal tabulation obsolete; and seasonal factors pre-
sheets facilitated the carrying out vent the collection of prices at cer-

of this objective through several de- tain periods of the year.
vices: namely, the use of a separate

tabulation sheet for every article, Chapters 3, 4, and 5 have shown
the provision of a separate line for the construction of the cost-of-livy-
each outlet, and a double column for ing index in Capital City by comput-
the prices of each date. The two ing price ratios; by adjusting the
columns for a given date permit costs with those ratios; by combin-
(a) the comparison of prices of that ing the costs into the total cost of
date with those of the preceding pe- the market basket; and, finally, by
riod by using in the first column comparing the new cost of the market
only prices from the same outlets basket with its cost 1n the base pe-
for which prices are available in riod. The next and final chapter of
the preceding period, and (b) the this manual will examine the formula
comparison ¢of a different set of which describes the procedure which

prices of the same date with those has been followed.



Chapter 6.

The cost-of-living index for
Capital City is made by (1) adjust-
ing the cost of a market basket of
goods and services periodically to
allow for increases " or decreases in
the prices of the items it contains,
and (2) comparing its adjusted cost
with 1its cost in the bhase periced.
The method as set forth in detail in

this manual can be generalized and
stated by means of a formula. The
present chapter will examine the

formula and some of the reasons for
its widespread adoption in index num-
ber construction.

The Formula

The index in Capital -City is
calculated as a weighted mean or ave
erage of price ratios using fixed
welights. The formula, which express-
‘es the procedure in symbols, and the
definition. of each of the symbals are
given below. It is recommended that
the reader refer back to this presen—
tation of the " formula as he reads
the remainder of this chapter which
is devoted to an explanation of the
formula and its wuses. The basic
formula for computing the Capital
Lity index is:

= Z(Piﬂ_. * Pney Cé") 00
F{VI 2{: (sz C%t}) X

The Formula by Which the Index is Calculated

Thig formula is applicable each
time the index is computed. The sub-
scripts "™m" and "n-I refer to succes-
sive periods (in this case, succes-
sive quarters of the year) for which
the index is calculated. Since the
index 1s a quarterly one, the defini-
tions below are phrased accordingly:

the 1index in
quarter "n."

LY

R a given

T .

D the average -price of an
g item in the given quar=-

ter "n. "

: the average price of an
item in the quarter im-
mediately preceding the
glven quarter '"n,m®

Py

P the average price of an
o item in the base perioq
"0- [}

the amount of an item in-
cluded in the market bas-
ket.

.q).o

. In Capital City, the quantities
in the market Dbasket, as shown by
the use of the zero subscript q,, re-
late to the same year as that chosen
for the base of the index. It is im-
portaht to note that the quantities
in the market 'basket might have been
established in any year.
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the cost of the quantity q, of an item in the
quarter preceding the given quarter "n."

the price ratio showing the guotient of the aver-
age price of an item in the given guarter "n" and
its average price in the preceding quarter.

the cost of the quantity g, of an item in the giv
en quarter "n."

the cost of the quantity 9y 0f an item in the
base period "o.™

the cost of the market hasket in the given quar-
ter "n."

the cost of the market basket in the base period
"D- "

the summation symbol before an expression indi-

cates the total of all the items represented by

the symbols enclosed in parentheses. The same

formula then is used for the all-items index and

for each of the group indexes. The summation cov~-
ers the entire market. basket if the all-items in-

dex is being computed, and only a part of the mar-
ket basket if one of the group indexes is being

computed.

Technical Terms Used in this Chapter

Laspeyres' Formula. The well-known The formula is mnamed after
formula for making a price index as Etienne Laspeyres (1834~1913), a Ger-
a weighted aggregate using fixed man statistician and economist. That

quantity welghts, usually
base year, is as follows:

of the it is equivalent to the formula used
in the dindex will be shown on the
following page.

Weighted Index and Weight. The con-~

X 100

3, - S(Pn Qo)
" 2(Ps Qo)

cept of a weight is that of a number
which measures the relative impor-
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tance of an item when several items
are averaged together. A4 price in-
dex measures the average change in
the prices of a number of goods and
services, and its weights determine
the relative importance in the index
of the price changes of each item.
In the Capital City index, the
weights of the price ratios when com-
puted from the base period are fixed
in that they continue at sach calcu-
lation to represent the costs corre-—
sponding to the various items in the
base period. ’

To illustrate the operation of
weights in an index, assume that, in
Capital City, the average price of a
loaf of bread was only $0.10 and the
average price of a stove was $80.00
during the base period. Assume fur-

ther that, during the hase period,
the average worker'!s family bought
LOO loaves of bread and only 0.05

stoves per year (i.e., on the aver-
age, 1 stove every 20 years).

If prices of both these items
changed during a given period of
time, the index in Capital City
would give 10 times as much weight
to the change in the price of bread
as to the change in the  price of
stoves. These relative weights would
have been determined by the fact
that, in the base period, the cost
allocated to bread would have been
10 times the cost allocated to
stoves, because the average worker's
family spent $40.00 (400 loaves x
$0.10) on bread or 10 times the sum
of $4.00 (.05 stoves x $80.00) spent
on stoves.

Comments on the Formula

The Meaning of the Formula: Its

Equivalence to Laspeyres' Formula.
It can readily be observed that the
formula,

Pn
__Z Py -y .p\rﬂ"'] CLO)
T3, Qo) e

gives the same result as Laspeyreé’
formula,

5 (P Go) o
A = (P Qo) -

The denominators of the two
formulas are didentical: and, for
every item in the index, the numera-
tors of the formula used here and of
Laspeyres' formula are equivalent al-
gebraically; since by calculation:

g .
By PrTde = PG

and
SCHSIORIRE
therefore, |

S P 0)
l:\)h' Z(Poq)o)q X100

X 100
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The statisticlan can effective-
ly interpret "Laspeyres' formula to
the public by expressing it in terms
of the comparison between the cost
of buying thé samé market basket of
goods and services at two different
dates, since ppqy 1s the cost of the

market basket in period "n" and p,q,

ls its cost 1in the base period. The
market=basket dinterpretation of the
index is equally applicable %o the
formula used in Capital GCity. The
only difference between the two meth-
ods lies in the method of calcula-
tion of the cost of the market bas-
ket in period "n," as follows:

1. In Laspeyres' index, the
cost of each., item in the
market basket in period "n"
.1s computed by multiplying
qo,'the fixed quantity of
each item, by p,, the aver-
age price of tﬂat item in
the pericd "n." i

2. In the- formila presented
here, the cost of each item
in the market basket in pe-
riod "n" is computed by (a)
finding the ratid of the
price in that period to the
price in the perlod immed-
iately preceding, and (b)
finding the cost of the
Pr-1Qo iten in period "n .
plying its cost in the im-
mediately preceding period
"n~1" by the -price ratio.

On first +thought, the latter
method ,may appear to be more compli-
cated than the direct application of
Laspeyres' formula.
tage of the method used here lies in
the fact that the linking process,
by which the cost of every item in
the market basket is adjusted from
each period to each succeeding peri-

item in period ¥a" by multi~

The chief advan-

od by a price ratio, provides a con-

venient way to compare prices be-

tween.the periods of tlme when cer-

tain pricing problems arise. For ex-
ample, it is an dimportant principle

that the index should not be affect-

ed by price changes resulting from

either (1) the substitution of an

item having a different average

price from the one it replaces, or

(2) the distinct price ranges of dif-
ferent sellers. In chapters 4 and 5,
the practical advantages of the re-

commended formula in revising the

cost of a given item with the change

in its price have been shown for the

following situations:

1. The substitution of one
seller for another.

2. The temporary lack of pric—
es for one or more sellers.

3. The -substitution of one
item for another.

L. The temporary absence of
prices for a seasonal item.

5. The tenmporary absence of
prices for a nonseasonal
item.

6. The introduction of a new
item.

7. The removal of an item.

Nothing that has been said here
should be interpreted 4as indicating
that the use of Laspeyres! formula
would rule out the handling of sub-
stitutions and problems of missing
prices. But it should be recognized
that the linking process ineluded in
the numerator of the recommended
formula treats such statistical prob-
lems with ease and in a readily in-
telligible manner.
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The Meaning of the Formula: An

Arithmetic Example. To ¢larify what
the terms of the formula stand for
in the numerical computation, table
b summarizes figures taken from Cal-

culation Worksheets I and II and Tab-

ulation Worksheet V
tion of the
April 1963.

in the computa-
all-items index for

Table 4 illustrates the use of
numerical values of the terms of the
formula and the combining of them in

the process of computing the all-
items index. The April cost of each
item was found, by multiplying the
January cost of that item by the ra-
tio of its April price to its Janu-
ary prices ~ The cost of the market
basket in April was the sum of the
costs of the items which it compris-
ed. The quotient (expressed as a re-
lative number) obtained by dividing
the April cost of +the market basket
by its cost in the base period gives
the index for Apxil.

Fable 4. Parallel Between Formula and Numerical Computation

IN SYMBOLS
Price Cost Gost
Ratio in in
Apgil Jan. April
. 1 196 196
Fach 1tem er times 2r3 equals grB
£, '
(SN F%n" Chc: jzh CEG
IN NUMERICAL FORM
Work trousers 1.0032 x $10.03 = $10.06
Dress trousers 1.0156 x 4.?8 = L.35
Workshirt | C | ox 6.61 = 6.61
Ete. - ces X e = .o
Ete. . b4 = cee
A11 items plow XXX Total 812.81
In the Dbase period, 1960, the Total in o) -
all-items cost had been $662.81 or Symbols: Z‘(—-F—)—T‘—— - Pﬂn_, %o)
2 (Po Go) o
o

Hence, the index for April 1963 was

%%g—'gi-‘ x 100 = 122.6.

5 (P qL)
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The Fixed Weights of the Index.
Practical methods of computing an in-
dex often conceal the true nature of
" the weights used. In the recommend-
ed method the cost of the market bas-
ket is computed for the given period
™." Each price ratio comparing the
average price in the given peried
with that in the preceding period,

Pn .
pooTe 1S
tance determined by the cost, p, 149,
of the item in the preceding perlod.
It is important to realize, however,
that the use of the costs from peri-
od "n-1" does not make these costs
the weights of the index. The index
in Capital City measures the average
change. in prices from the base peri-
od, and the weights used in averag-
ing the price ratios showing this

given the relative impor-

change, g&, are the costs of each

item in the base period pgygqs- The
use of price ratios to adjust the
costs of each item way obscure the
actual welghts. But, no matter

which of the many equivalent formu-
" las is used, the true weight of the
price change from the base period of
each item in the dindex is the price

( e DRI

;OO Z(DJH;JH QloO)

of that item in the base period mul-
tiplied by the quantity of that item
theoretically included in the market
basket.

The formula which would show
this most clearly would be:

s (P.g.-22—)
R ° Qo Pa x 100
nZ (P ge)
In this variation of the formula, it
is obvious that the price increase
or decrease Ifrom the base year 1is
multiplied by (i.e., has a weight of}
Do, which is the "value weight" cor-
responding to that item.

In Capital City, this formula
was not used; however, the formula
used is equivalent to it, as will be
shown below. To demonstrate that
the formula in each quarter can be
reduced by the cancellation of like
terms to the same generalized form
having as weights the "costs" of the
various items in the base period,
the formula as applied to each of
the first three quarters after the
base year 1960 of the Capital City
index is taken as an illustration.

Jﬁk;bl:: X X 100
Q pbo%bo) Z(pbo CB&:O)
o S (P Qe 2) Z (P Qo)

AR bl = X O e
AN CH T R =W S Sl
R0y o= (p\‘"“‘q"" i X{00 = 2(%““{“" G ‘o) X 100

(Falbo

"60)
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An examination of the above applica-~
tions of the formula to three speci-
fic periods shows that the formula
in each period can be reduced to an
expression in which the weight corre-
sponding to each item is the value

Qf— Z(POD - ﬂ)
Z (P Go)

Even when .substituticns are
made, the weights remain fixed. Al-
though the quantity dis not computed
separately, the cost of an item at
any date may be thought of as repre-
senting the product of the price of
that item and the guantity q,. If a
higher priced quality is substituted
for the original quality of an item,
the quantity of the item figurative-
ly included in +the market basket:
will be reduced; but the cost corre-
sponding to that 1item in the base
period pyqq will remain unchanged.

In this chapter several reasons
are given why the recommended formu-
la was chosen for Capital City, rath-
er than Laspeyres'. The question
still arises whether Laspeyres'! form-
ula, or one equivalent to it, is the

best choice for an index of this
type. :
Why This Formula Was Chosen. An

examination and appraisal of the num-—
erous formulas for making index num-
bers would be beyond the scope of
this manual, but the fact that
Laspeyres' formula or its equivalent
utilizes fixed weights results in
several advantages which are listed

-the denominator, 1its

below. These advantages are so co-
gent that this type of index is in
widespread use throughout the world.

of an index
formula or its

"1l. The meaning
made by Laspeyres'
equivalent can be conveyed clearly
and accurately to the public and to
users of the index in general as a
measure of the changes 1in the cost
of a market basket. Written in frac-
tional form, the numerator of the
formula expresses the cost of the
market basket in a given period and
cost 1n the
base year. The public readily under-
stands that the index represents the
comparison between these two costs.

2. There is an economy 1in the
preduction of an index of this type
since the fixed weights, once estab-
lished, can be expected to serve for
a considerable period of years with-
out major revision. This is justi=-
fiable since, although no market bas-
ket can ever be permanent, the pat-
tern of expenditures of a social
group usually changes slowly.

3. The base of an index con-
structed by Laspeyres' formula can
readily be shifted from one period
to ancother. This 1s an advantage of
the formula since, in practical sta-
tistical work, many occasions arise
when 1t is convenient +t¢ change the
base of the index.

h. A cost-of-living index with
fixed quantity weights is especially
suitable for use by economists in de-
flating time series expressed in mon-
etary terms, such as income or ex-
penditure series. An example of such
a use is shown in the next section.
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Shifting the Base of the Index and Laspeyres! formula or its equivalent
Using the Index for Deflating a Time is based upon a market basket involv-
Series. A coste=of-living index can ing fixed quantities of goods and
be used to remove the effect of services, it reflects only changes
changes in the purchasing power of in price levels. For +this reason,
the monetary unit from a time series it can-be used to convert a time se-
expressed in monetary units, provid- ries in monetary units of shifting
ed the series relates to the group value to another expressed in terms
of persons whose purchases are repre- of constant-value monetary units.
sented in the index or one whose pat- As a preliminary step to deflating a
tern of expenditures 1is assumed to time series, the base of the index,
be approximately the same. This pro- in table 5, will be shifted from
cedure is known as deflation. Since 1950 to 1960.

Table 5. Average Hourly Earnings of Bus Drivers in (Current
Monetary Units and in 1960 Monetary Units, Capital City, 1950-63

Gost—of-living index Average hourly earnings
1960=100 in current In 1960
¥ 1950=100 (1) X 100.0 dollars dollars -
ear 126.1 (3) <+ (2) X 100
) . (2) (3) (&)
1950. un e 100.0 ©79.3 . $0. 51 " $0.64
19550 0s v 112.8 89.5 .61 .68
1960 ------ 126-1 lOO. 0 N * 170 . 70 .
1962 ..vuns 120.4 95.5 .70 .73
1962-.o.._. 12l17 96'5 '7""1’ '77
1963 ccenns 123.0 97.5 ] .75 .77
In Capital City, there wag in- 1. FEach amnual index with 1950

terest in the 1963 average hourly as base {(col. 1) was multiplied by
earnings for bus drivers in terms of

. 100.0 . .
1960 monetary units. Table 5 shows a ratio yz—7» or 100 divided by the

the procedure by which the wage se- index for 1960, to shift the base of
ries in current mounetary units {(col. the index to 1960 {col. 2). For ex-
3) was converted to 1960 monetary ample, +to calculate the index for
units (col.h); the steps were as any year; e.g., 1955, with respect
follows: to the new base year, 1960: .
Index for 1955 with 1960=100 T Index for 1960 - with 1960=100
Index for-1955 on previous base ~ Index for 1960 on previous base

and substituting figures which can be read from Table 5,
Index for 1955 with 1960=100 _ 100.0
112.8 126.1.

100.0 _
126.1

and,

Index for 1955 with 1960=100 = 112.8 x 89..5.
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2. Each vear's average hourly
wage in current monetary units (col.
3} was divided by the corresponding
index with 1960 as base {col.22} to
get the wage series eXxpressed in a
constant monetary unit--that of 1960
{col. 4). Note that the answer must
be multiplied by 100 to locate the
decimal correctly, Dbecause of the
form in which index numbers are writ-
ten; e.g., ©89.5 rather than .895.
(See "Relative Number,” page 7.)

Thus, in 1963, the average mon-
ey earnings of $0.75 per hour are
equivalent to earnings of $0.77 per
hour in terms of-the 1960 monetary
unit. The awverage hourly earnings
in 1963 will buy 10 percent more
than the corresponding earnings of
1960, since $0.77 + $0.70 = 1.10.

Summnary

The formula used was a wWeighted
average of price ratios expressed as
a relative which gives the same in-
dex as Laspeyres' formula. The par=
ticular formula used here was ‘chosen
in preference to a direct wuse of
Laspeyres'! because 1its linking pro-
cess provides a more convenient meth-
od of handling substitutions and
gaps in the list of prices than does
Laspeyres' formula. Among the rea-
sons for the widespread adoption of
Laspeyres' formula or an equivalent
one (such as the one used for Capi-

tal City) are (1) the ease. with
which it can be interpreted, (2) the
relatively low expenditure of man-

hours and money required to make it,
and {3} its usefulness for deflatlng
time series.
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