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Consumer expenditures on specific items
vary widely overtime, consumers tend toaintain a
pattern of expendituredor much longer time
periods. The markdiasket of goodsind services
that make up the Consumer Price Index (CPI) is
divided into seven major groups, such fa®d and
beverages othousing. The pattern ofonsumer
expenditures at thikevel changes morslowly than
the components within a group.

A Consumer Price Index is one of thmst
widely used economimdicators. It is a measure of
the average change in the prices paid, inUhéed
States, by urban consuméos a fixedmarketbasket
of goodsandservices. Knowinghatconsumers are
constantly offered newtems to include in their
market baskethow do tanging marketbaskets
influence theCPI? The answer is not unambiguous
and depends on the importance of the change in
terms of total expenditures by consumers.

When the price of @ommodity goes up or
down it is usual to expect consumption tbfat
commodity to go down owp, respectively, as a
result. In fact, most of us frequently make such
choices eventime we go the supermarketPrice
indexes are produced to provide government,
business,and individuals a measure to compare
prices overtime andmake informed decisions on
economic behavior. Many believehanges in the
Consumer Price Index reflects changes their
standard of living. Becausehe CPI is amodified
Laspeyresndex andkeeps quantities fixetletween
revisions, it is a measure of price change not a true
Cost of Living Index.

Thebase period expenditure weights for the
1987 CPI revision relied on the 1982, 198811984
Survey of Consumer Expenditures (CEnd the
1980 Census of Population. While thevere many
improvements to sampling techniques, data
collection, processingand estimation associated
with the 1987 revision, it also introduced a “rolling
in” process for newareas replacing discontinued
areas.

The BLS sponsors the Continuing Point of
PurchaseSurvey (CPOPShnnually to provide an
outlet frame to select outlets in which to price items
for the CPI. Thisurvey is used isombination with
the now ongoing ConsumeExpenditureSurvey to
select item@&ndoutlets in approximately one-fifth of

the geographic areas (defined by the Bureau of the
Census fotthe Current PopulatioBurvey) included

in the CPI each year. Since the 1987 revision, two
years of the most recent Consumer Expenditure
Surveydata areused in selecting items being rotated
each year (Marcoot, 1985)New items and outlets
selected for the 1994 CPOPS were basetheri992

and 1993 Consumer Expenditure Survey data. Thus,
new itemsand new outletsare being introduced in
twenty percent othe pricing areas annually. The
entry level item reselectiohas gradually changed
the composition of the entry level items being priced.

Market baskets and price change

Prior to 1945 the CPWas called a “cost of
living” index. Since then the BLS has more
correctly named it the Consumer Price Index.
Becausethe Consumer Price Index is weighted by
consumer expenditures in a previous time period and
uses a fixednarket basket ofjoodsand services, it
represents a ratio of the prices subsequent time
periods tothat of thebase period. The CPI is a
measure of price chan@g@sed on a sample of prices
of food, apparel, housing, transportation, medical
care, entertainment and ottgwodsandservices. |t
does not include many consumeputlays, for
example, income taxes, charitable contributions,
personal insurance, pensions or investments.

A true Cost of Living index (CLI) is a ratio
of the minimum expenditure required to attain a
particular level of satisfaction in two price situations;
it attempts to measure the price chargsociated
with a constant standard of living. Baspeyres
index is identical to ecost of living index if the
consumer preferences do not permit substitution, and
goods and services are purchased in thesame
proportion ovettime. The CPI is estimated using a
fixed market basket to holdthe base-period
consumption patterns fixed. It is calculated by using
a modified Laspeyres pricendex formula which
measures the ratio of the costs of purchasibgsaet
of items of constant qualitgnd constantjuantity in
two different time periods. As we notetbove the
current CPlusesthe 1982-84 expenditureeights
from the Consumer ExpendituBurvey but they are
updated for price change frothe midpoint of the
base period tthe introduction of th@ew weights in
1987; hence, it uses a modifiedspeyres formula.




The Laspeyres priceindex formula requires the
expenditure base (quantitghd reference periods to
coincide.

To calculate the CPl an estimate of the
expenditure pattern iseeded to defin@and weight
the marketbasket of goodsind services for which
the index iscomputed. Each expenditure-population
weight is the product of estimates of mean
expenditures per consumenit derived from the
1982-84 Consumer ExpenditureSurvey and
estimates of the number of consumer uphined
from the 1980census files. Mean expenditures are
calculated using preliminary expenditurasd their
relative importance, composite estimataad raked
to minimize the average mean square error of the
relative importance of the total weight for the index.

Two important factors to consider in using a
consumer price index are the formulsed to
calculate it and the commodities and services
included. As we notedefore, the CPl uses a
modified Laspeyreindex formula. It measures the
ratio of thecost of purchasing aasket of items of
constant qualityand constanguantity in one period
to the correspondingost in another period. The
CPI reviseghe quantities of itemsonsumed in its
basket of goodandservices approximatelgvery ten
years.

The Laspeyres formula is known to
represent an upper bound to a trast of living
index. Thisoccurs becausthe fixed quantity(base
period relative importancesjoes not allow for
substitution of goods as pricebange. Oucommon
experience tells ughat consumers ardikely to
purchase more quantities of items wttheir prices
go downand fewer quantities when theiprices go
up. This implies that consumers attempt to
maximize the utility of purchases. Economic
literature refers tdhis as the substitutiorffect as
individuals move along an indifferencecurve
purchasing more as the price fale&)d theincome
effectwhich allows individuals to purchase more as
the price goes down (raising the individual's
purchasingpower) and thereby move to &igher
indifference curve. In the CPI the relative
importance of items at théase period isheld
constant andnultiplied by the ratio of price change.
When prices of a group of iteng®es up fastethan
average, the CPI continues tgive the same
importance to this groupven as consumers shift to
lower cost substitutes. Und#his condition we can
understandhow the CPIl may overstatethe price
experience of individual consumers.

There have been several attempts to
quantify the difference between a cost-of-living
index and theCPI. Much of the recent literature on
index theory has focused on eliminating or
measuring bias orhow to account for quality
changes- defining a true cost of living index.

For the mostpart consumer price indexes
attempt to measureow much more itwould cost to
purchase a set gfoods at goint in time compared
to some specified base period. It shows how prices
of a fixed basket of goodsnd serviceschangeover
time. Other studies haveundthat the amount of
the substitution effect amounted to an average
annual rate of 0.1 to 0.2percent per year.
(Braithwait, 1980) (Marilyn E. Manseand Richard
J. McDonald 1988) (Aizcorbe and Jackman, 1993)

Effects of updated market baskets on the CPI

For thisstudy we begafive yearsafter the
1982-84 current CPlbase period,and created
alternative indexes for each subsequent three-year
period using Consumer Expenditure data from 1987
to 1993 (e.g., the base period for Alternative index A
uses CE data from 1987-89; Alternative indend®s
CE data from 1988-90; etc.). The Cidesthree
years of consumption expenditures to smooth out the
variability associated with any one two years of
data. These alternative indexes ased to compare
potentialeffects ofchanges in consumption patterns
with the current CPI. Theffects ofmarketbasket
changes are compared in five overlapping periods.

Table 1 below shows the relative
importances based on Giatafor the seven major
groups of the CPand afew selectedbther categories
for each ofthe alternative index periodsRelative
importance refers to the ratio of expenditure of an
item or a group of items to the total expenditures for
all items. The patterns of expenditures nadjor
group levels are quite similarover these time
periods.

When we compare relative importances of
consumer expenditures from thodficial CPI base
period to those of the Alternative indexes, we see
more similarities among thiéve alternative periods
(which beginfive years fromthe base period of the
current CPI) than any one with the base period of the
current CPl. To capture thes@mvements argues in
favor of using more recent expenditure data to
represent spending patterns in calculating a price
index. We should not negate the importance in
selecting a base periddat minimizes the impact of
short-term economic conditions on consumption
patterns. For example, during the alternative index




Table 1. CE Relative Importances for three year averages compared to the base period expenditures used for

the official CPI
Official Alternative Index periods
CPI (Expenditure weight base periods)
1982-84 (1987-89) (1988-90) (1989-91) (1990-92) (1991-93)
A B C D E
Food and beverages 17.910 16.501 16.506 16.603 16.565 16.460
Food at home 10.196 9.136 9.210 9.520 9.698 9.895
Food away from home 7.714 6.150 6.138 5.954 5.746 5.514
Housing 42.087 42.548 42.639 42.801 43.26 43.341
Apparel and upkeep 6.518 6.537 6.516 6.620 6.552 6.432
Transportation 18.874 19.221 18.875 18.182 17.708 17.687
New vehicles 5.517 6.225 5.865 5.263 4.988 4.991
Motor fuel 4.847 3.491 3.506 3.338 3.200 3.093
Medical care 5.031 5.198 5.425 5.570 5.709 5.908
Entertainment 4.461 4.759 4.761 4.814 4.773 4,781
Other goods and services 5.119 5.229 5.280 5.412 5.433 5.389

period E (1991-93food and beveragesapparel
and upkeep, and transportation, are smaller
portions of all expenditurethan in theofficial
CPI while housing, medical care, entertainment,
and othergoods and services representarger
portions of total expenditures. The relative
importance of food away from home in
Alternative E is lowerthan for any otherbase
period in Table 1. The portion of consumer
expenditures forfood away from home was
highest during the period of the late 1980's.

The Alternative indexesvere updated
for price change t®@ecember of each subsequent
yearusing the price ratios from thafficial CPI
(see Tabl€2). These indexesere calculated at
lower-level aggregationsising thenew weights
based orthe more recent consumption patterns.
There are 207 item strata ctasses ofsimilar
items used to sampland calculate the CPI.
There are 36%ven lower level item categories
where specific items to price fahe CPI are
selected. We are not able to discern the market

Table 2. Relative importances of major groups using Alternative indexes updated to December 1994.

Alternative Indexes

Official (Expenditure weight base period)
CPl  (1987-89) (1988-90) (1989-91) (1990-92) (1991-93)
1982-84 A B C D E
Food and beverages 17.412 16.397 16.188 16.181 16.126 16.419
Food at home 9.934 9.255 9.093 9.309 9.466 10.004
Food away from home 5.904 5.909 5.911 5.720 5.579 5.406
Housing 41.187 41.194 41.814 42.071 42.815 42.834
Apparel and upkeep 5.656 5.938 6.026 6.104 6.138 6.000
Transportation 17.139 19.193 18.589 18.408 17.979 18.076
New vehicles 5.059 5.988 5.788 5.342 5.073 5.091
Motor fuel 3.106 3.418 3.055 3.087 2.910 2.831
Medical care 7.266 6.484 6.677 6.479 6.344 6.287
Entertainment 4.335 4.684 4.692 4.761 4,727 4.743
Other goods and services 7.005 6.111 6.013 5.996 5.870 5.640



basket substitutionwithin an item stratum (e.g.,
the substitutionghat occur between Coke and
Pepsi based on pricehange since both are
contained in the same item stratum; additionally,
lower-fat cookies fomore traditionally prepared
cookies).

But, we canobservethe marketbasket
changes in the major groups suchFa®d and
beverages or more specificalfppod athome and
food away from home. The relative importance of
Food and beverages in each of the five three-
year periods is leghan in thebase period for the
current CPI. The relative share fifod away
from home as a portion of total expenditures in
the CPI as oDecember 1994 ibwestusing the
expenditure weights based in 1991-93 updated for
price change. Thdood at home share was
highest during the same period esmpared to
any other period. Theeverse is true for
Alternative B. Space limitations prevefitrther
discussion here, more detadse availablefrom
the author.

Table 3 presents the relatidifferences
betweenthe published U.S. All Iltems CPI for

Urban Consumers (CPI-Upnd each of the
alternative indexes. It begins with the last 12
months of thebase period for eachlternative
index and includes each 12 monttperiod
following that up to December, 1994. This
difference  reflectsthe change in consumer
purchasing patterns in response to price changes
and all the otherfactors associated with
individual economic decisions. It is the
percentage difference the indexvalues between
the published CPand an alternative indefor a
common timespan. Thereforthe first column
shows howmuch lower the CPlcould be if the
alternative index with more recent weightgere

in placeduring the last 12 months of thHmse
period. The results of the laswo alternative
index periods arespeciallyinterestingbecause of
the small amount of thalifference. The last
column (6) in Table 3hows howmuchlower the
official CPI could be (-0.734 of 1 percent lower in
1994) if consumer expenditure patterfrom
1987-89 (Alternative A) were used.

Table 3. Percentage differences between the CPI and alternative indexes with more current badse periods
1989-94
Cumulative from the midpoint of the base period to:

Last 12 12 months 24 months 36 months 48 months 60 months
months of  from end of from end of from end of from end of from end of
Alternative base periocl base period base period base period base period base period
Index (column 1) (column2) (column3) (column4) (columnb5) (column 6)
Alternative A -.169 -.353 -.513 -.748 -.809 -.734
Alternative B -.147 -.360 - 437 -.544 -.498
Alternative C -.144 -.366 - .446 -.347
Alternative D - .065 -.187 -.272
Alternative E -.067 -.187

! Alternative A, (1987-89 CE data updated for price change); Alternative B, (1988-90 CE data updated for
price change); Alternative C, (1989-91 CE data updated for price change); Alternative D, (1990-92 CE data
updated for price change); Alternative E, (1991-93 CE data updated for price change).

2 The difference from the midpoint of the base period to the end of the base period (an 18-month period)
was .243 for Alternative A, .186 for alternative B, .283 for Alternative C, .096 for Alternative D, and .096

for Alternative E.

Braithwait pointed out (Braithwait, p.
74) that “it is clear that the size of thebias
(difference) depends othe extent of relative
price changeand the amount ofcommodity
substitution”. Theannualincrease in thefficial
CPI-U was3.1 orlower from 1991 to 1994 This
wasthe first time since the first half of tH®960s

this occurred in 4 consecutive years.
Coincidentally, it appearghat the amount of
market basket changesere lowernot only in
Alternative Dand Alternative E for boththe last
12 months of thebase period(.065 and .067,
respectively), but additionally, lower ithe first
12 months from the end of thbase period



(column 2)than previous periods (.187 for both)
adjusted for price change.

The Consumer Price Index ised as a
measure of price change. Tti&erence between
the indexlevel from one time period tanother is
calculated to yield a percemhange. Table 4
below showghe 12-month percent changes in the
CPI All Itemsandeach of the Alternative indexes
for the years 1989 to 1994 The price change is

calculated to one decimal point because the CPI is
published atthat level. The 12-month percent
change for Alternative Aand Alternative C,
shown in Table 4, would beé.1 percent higher
than that of theofficial CPI in December, 1994.
While Alternative Dand Ewould be0.1 percent
lower than that of theofficial CPI in December,
1994.

Table 4. CPI All ltems and Alternative indexes2-month percent changes, 1989-94

1989 1990 1991 1992 1993 1994
(column1) (column?2) (column3) (column4) (column5) (column 6)

Official CPI 4.6 6.1 3.1 2.9 2.7 2.7
(1982-84)

Alternative A 4.5 6.0 2.9 2.7 2.7 2.8
Alternative B - 6.2 2.9 2.8 2.7 2.7
Alternative C - - 3.0 2.8 2.7 2.8
Alternative D - - - 3.1 2.7 2.6
Alternative E - - - - 2.7 2.6

1 Alternative A, (1987-89 CE data updated for price

change); Alternative B, (1988-90 CE data updated for

price change); Alternative C, (1989-91 CE data updated for price change); Alternative D, (1990-92 CE data
updated for price change); Alternative E, (1991-93 CE data updated for price change).

As youcansee, one could asséhiat the
alternative indexes doyield lower percent
changes, but noalways. Weare notable to
anticipate what to expectext. In the firstfour
alternative indexes one 12-month perigds 0.1
(3 times) or 0.2(once) percentage poititigher
than the official CPl. In 1993 each of the
alternative indexeshowed al2-month percent
change equal tahat in the official CPI, not
higher and notower. The estimates of change
from the CPland the alternativeandexes are
subject tosampling error, thus, thdifferences in
Table 4 are not necessarily statistically
significant. Research done Bylvia Leaver and
Rick Valliant foundthat theCPI estimates of 12-
month price changbad standard errors about
.144 index points during the periotl987-91
(Leaver and Valliant, 1995, Table 28.1).
Assuming a high correlatiametweerthe CPI and
an alternative index, thdifferences in Table 4
would have to bgreaterthan .1 to bestatistically
significant.

Conclusion
Earlier we mentionedthat consumer
behavior is sensitive to a number of factors other

than price movement. (Much of thigscussion is
omitted here because of spacdimitations)
Becausethe alternative indexes are built on
different time periods the relative importance of
items during each time period is influenced by all
of these factors.This study hasfocused on how
alternative weighted indexes updated for price
changewould differ from the official CPI and
influence substitutions in the consumer market
basket. We have attempted to address the
guestion we asked at the beginning, which is:
How do changingmarket baskets influence the
CPL.

From this analysis we can stathat
substitutions in the markdtasketare less of an
influence during periods of lower rates of
inflation, as noted in the most recent periods.
Taking the cumulative percentagdifference
betweenthe official CPI and Alternative A (the
longest period) in this study and dividing it by the
number of years studied, we finthe average
annual amount opercentage difference in the
updated market basketuld be0.15 index point
lower than theofficial CPI. This is consistent
with the studies mentioned earlier including
Braithwait's estimate of the difference,



approximately one-tenth of one percent gear
(Brathwaite, 1980).

During the course ofthis century, the
Consumer Price Indexhas been continually
revised, expandedand improved. New
consumption patterndbased on more recent
Consumer ExpenditureSurveys have been
introduced approximatelyevery ten years over
several decades.The Bureau ot.abor Statistics
is currently developing some test indexesng a
geometric mean of the price changes to calculate
a consumer price index. This method of
calculation isbelieved by some to combine the
positive points of boththe Laspeyresand the
superlative indexes. It is thought that a geometric
mean indexwould more closely resemble the
superlative indexes without theecessity of
providing current weights for consumer
expenditures.

“The increasingly significant rolghat
index numbers haveeen assuming in business
planning and in theformulation of executive
decisions nobnly puts a tremendous burden on
the statisticianswho are responsible fortheir
construction, but it also presents the businessman
who usesthem with theresponsibility of using
them intelligently in full awareness of what,
through their strengththey showand, through
their inherentweaknessesand limitations,they
fail to show” (Freund, 1962).
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