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A simulation study on elementary price indexes and sampling designs
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In order to estimate consumer price index, elementary price index number formulas, such as
Carli, Dutot, and Jevons indexes, are used at the lowest aggregation level. Using scanner data
for instant noodles, we simulate various sampling designs that collect price data to compare
these elementary index number formulas. The findings of this study are as follows. First, the
Dutot, Jevons, and the Carruthers, Sellwood, Ward, Dalén (CSWD) index formulas are more
accurate than the Carli index formula for estimating the target population price index. Second,
the accuracy of the Carli index relatively depends more on sampling designs, such as sample
size, and shop and product collection methods. Third, the Dutot index accurately estimates the
target price index when the sampled products are homogenous between shops. Fourth, the
accuracy of the Jevons and CSWD indexes is stable and their accuracy is independent of the
sampling designs. Finally, when the shops are purposively sampled with a small sample size,
the bias of an elementary index formula from the target price index can be large.
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