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Introduction These indices were constructed using price and
expenditure information from the A.C. Nielsen
Currently, the US Bureau of Labor Statistics(BLS) Academic Data Base. While this is not a
sends field representatives to manually collect pricecomprehensive data base it does demonstrate that the
guotes when constructing the Consumer PricelLaspeyres formula produces a larger index growth than
Index(CPIl). Many of the nation’s retailing outlets now the Tornguvist.
have scanner check-outs that record their prices and
expenditures. There is an opportunity for BLS to use Formula Bias
these scanner records in the construction of its CPI.
Some of the potential benefits from the use of scannefFormula bias was discovered by Reinsdorf [1994].
data are - the ability to construct superlative indicesWhen constructing the CPI, BLS uses expenditure
such as the Tdrnqvist, to reduce formula bias, to reduceveights that come from an earlier period than the
the mean squared error of the CPI, to incorporate theperiod when the sample of prices is initiated. The
introduction of new products on a more timely biases, purpose for this is to reduce the statistical dependency
to provide a more accurate sampling procedure withinbetween the weights and the prices in the sample.
stores and to account for expenditure shifts acros<Currently, BLS must impute these weights because the
outlets. | discuss each potential benefit separately inprices in the period when these expenditure weights
this article. were observed are not available under current
collection procedure. Bradley[1995] and McClelland
In order to determine the effects of using scanner data [1996] found that these imputations most often
constructed various types of indices using the A.C.produced a positive bias. This bias is referred to as
Nielsen Data Base. This database containedformula bias.
expenditure and unit sales information on four items -
ketchup, tuna, toilet tissue, and milk in 10 different The BLS found a method to reduce formula bias, and is
market areas. The time period that the data covers i&known as seasoning. Under the seasoning method, the
from January 1992 to December of 1993. Additional price that is used to impute the weights comes from a
information on product characteristics such as size,period that is different from the period of the prices that

brand name is included. are used to construct the index. Bradley[1995]
compares the nonseasoned CPI with the seasoned CPI,
Superlative Indices using the A.C. Nielsen Academic Database and found

that seasoning reduced the formula bias from .5% to
The CPI has been criticized on the grounds that it is not1%. Thus, the use of seasoning has mostly eliminated
a true Cost of Living Index(COL). Its Laspeyres formula bias, and there would not be much additional
specification assumes that the consumer will notbenefit with the use of exact weights from scanner data.
substitute across items when their relative prices
change. This induces the CPI to be greater than th&eduction in the Mean Squared Error of the CPI
true COL.( See Fisher and Shell [1972] or Pollack
[1989].) The Tornqvist Index is an alternative index Scanner data will produce larger samples and this alone
that allows some flexibility in the functional form of the will reduce sample variance. Currently, some BLS
consumer’s preferences and incorporates the ability osamples sizes are as small as four quotes. The use of
consumers to substitute among items when relativescanner data could easily increase these sample sizes to
prices change. Under the current manual system ofnore than 500 quotes. Additional reductions in the
collecting price quotes, the BLS is not able to constructmean squared error can be achieved by the reduction in
a Tornqgvist Index because the expenditure informationpotential sources of bias. One source of potential bias
that accompanies the price quote is not available.comes with item attrition. There are times when the
However, it is available with the use of scanner data.price of an item is not observable, even though it is still
Table 1 compares the difference between a modifiedsold in the area. When this occurs, the CPI does not
Laspeyres CPI that is used by BLS and a Tornqvist.include a price for that item in the first month that its



price is not observable, and if the item continues to bepropability is proportional to the items share of
unobservable, procedures to find a substitute with theexpenditures within the outlet. The field representative
same outlet have been established. The bias can occwbtains estimates of these expenditure shares from the
if the substitution method does not represent theoutlet's management or by some other proxy. Itis very
consumer’s behavior when an item is discontinued in adifficult under current procedures to get reliable
particular outlet. expenditure weights.

Another opportunity to reduce the mean squared errorWith scanner data, the desired expenditure weights can
is the ability to compute accurate variances for eachbe derived with no estimation error. This will lead to a
product area so that the sample can be allocated in far superior sampling results, and will greatly reduce
way that the mean squared error can be reduced. Thestimation error in the CPI

current method of calculating variances relies on

sample splitting (or replicates in BLS terminology).

This splitting creates inefficiencies.( See Leaver andAbility to Account for Expenditure Shifts Across
Valiant [1995] for the use of sample replicates in Outlets

deriving variance estimates.) Bradley[1996] derives a

method to calculate population variances when usingReinsdorf [1993] shows evidence that consumers
scanner data. This method does not use samplsubstitute across outlets. While the Laspeyres
replicates. He then derives an optimal samplespecification assumes no substitution across products, it
allocation scheme based on these sample variancesloes not make such an assumption about outlet
The shortcoming of this sample allocation scheme issubstitution. Scanner data will allow the BLS to
that is assumes constant variances across time. | ramonitor expenditure shifts across outlets on a more
simulations where | computed the current BLS CPI timely basis, and incorporate the price effects of these
component based on a porportional probability outlet shifts.

sampling scheme and seperately, | computed CPI

components based on the optimal allocation algoithmBradley[1996] used the A.C. Nielsen Academic
as derived in Bradley[1996]. Table 2 compares theseDatabase to simulate the construction of the
simulation results. The results are shown for threecomponents of the CPI using BLS current method of
market areas and four product categories. In all but onallowing no outlet substitution shift and a method
market the mean squared error has been reduced. Thehere the representative individual pays the unit
one exception has variances that are not constant oveaverage price across all outlets for each item. Both
time. If variances are seasonal then the optimal samplsimulations retained the BLS modified Laspeyres form.
allocation will need to also be seasonal. A summary of the results are outlined in Table 3.

It is evident that allowing for outlet substitution makes
The Ability to Identify New Products significant changes to the components of the CPI.

However, the method that does not allow for outlet
When the video cassette recorder (VCR) became aubstitution will not automatically produce a higher
common home appliance, BLS did not have theindex. Discount outlets do not necessarily guarantee
appropriate expenditure information to determine that itlower prices on all items. It appears that they target
had become an important home appliance. Thereforetheir discounts to selected items.
there was a lag between the time that the VCR became
an important household appliance and the time that itConclusion
was incorporated into the CPI.

While there are many potential benefits in the use of
The expenditure information from the scanner datascanner data, there are also many challenges. The first
bases should better enable BLS to determine when a&hallenge is that for the first time BLS will rely on
new product becomes an important component of theprivate firms to supply its quotes. Thus, there is an
consumer’s budget, and this new product can be rotateadditional delivery risk that these firms might not be

into the samples on a more timely basis. able to deliver the necessary data on a timely basis. A
second challenge is that a cross referencing system of
Greater Sampling Accuracy product characteristics must be established so that items

can be sampled from vendor data bases using BLS's
Currently, when the field representative selects an itemcurrent set of characteristics. A third challenge is that
for the sample of quotes, the desired selectionscanner data does not cover the universe of all items in



the CPI. Therefore, the use of scanner data will need to TABLE 3.

be combined with the current manual methods of A Comparison of Index Components using the Fixed
collecting price quotes. It is hoped that over time that Outlet Weights and Unit Values Averaged Across
the set of products that are recorded from scanner Stores

registers will increase.

Market Area-Product Index 6/92-12/$3
Market 01- Ketchup

TABLE 1.

A Comparison of thePopulation Laspeyres Indices F&(re“(: \\;\;Tl:%rslts 116(;1;5
with the Torngvist Using 4 Items in 10 Areas Market 02- Ketchup
; — ; Fixed Weights 1.048
Period Modified Laspeyres Torngvifst Unit Values 10212
6/92-6/93 1.031 1.028 Market 03- Ketchup
7/92-7/93 1.037 1.032 Fixed Weights 0.9829
8/92-8/93 1.035 1.025 Unit Values 0.9797
9/92-9/93 1.026 1.014 Market 01- Milk
10/92-10/93 1.033 1.025 Fixed Weights 1.0486
11/92-11/93 1.034 1.021 Unit Values 1.0494
12/92-12/93 1.027 1.021 Market 02- Milk
Fixed Weights 0.9929
TABLE 2. Unit Values_ 0.9806
The Variances of the CPI Components using Current Mz_:\rket 03'_ Milk
Sampling Methods and Optimal Sampling Fixed Weights 1.1376
Product- Current  Optimal Unit Valugs - 1.1345
Market Variance  Variance Marke_t 01- T0|.Iet Tiss,
Ketchwp-01 | .00289 | 00235 Fixed Weights 1.0317
Ketchip-02 | 00222 | 00205 Unit Values _ 1.0495
Ketchip-03 | 00412 | 00396 Market 02- Toilet Tiss,
Tuna-01 00145 .00135 Fixed Weights 1.0362
Tuna-02 .00106 .00098 Unit Values 1.0427
Tuna-03 00070 00036 Market 03- Toilet Tiss|
Toi. Tiss.-01 | .00409 .00297 Fixed Weights 0.9571
Toi.-Tiss-02 .00706 .00587 Unit Values 0.9813
T0i.-Tiss-03 .00456 .00254 Market 01- Tuna
Milk-01 .00011 .00010 Fixed Weights 1.0339
Milk-02 .00014 .00013 Unit Values 1.0728
Milk-03 .00023 .00034 Market 02- Tuna
Fixed Weights 1.0361
Unit Values 1.031
Market 03- Tuna
Fixed Weights 0.9183
Unit Values 0.9166
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