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Estimation Precision of Statistical Matching and
Selection Effects of Common Variables

Yukiko KURIHARA *

Summary

This study verifies the precision of correlation coefficients based on statistical matching and multiple im-
putation under different matching methods and combinations of common variables. The matching methods
for verification are a non-parametric approach based on Mahalanobis distance and the Bayesian regression
imputation method (NIBAS)—a parametric method. Questionnaire data from the Financial Statements Sta-
tistics of Corporations by Industry (Ministry of Finance) were used to clarify the effectiveness of matching
data created from different sample datasets.

The three main findings are as follows: First, NIBAS enables the estimation of correlation coefficients
with lesser bias than those of the Mahalanobis matching method. Second, the primary condition for high-
precision estimation is a combination of common variables with both low conditional dependence and strong
correlation with target variables. Finally, the confidence interval computed by multiple imputation with NI-
BAS suitably covers the true value and measures the uncertainty inherent in statistical matching, except in

the case of point estimates with extremely large bias.

Key Words
Bayesian regression imputation, Multiple imputation, Mahalanobis method, Canonical-correlation coeffi-

cient, Sampling experiment
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The Relationship between Price Variation and Bias in the
Lower Level of Aggregation

Suzuki TAKAHIRO*

Summary

The CPI is constructed in two stages, namely the lower level of aggregation and the upper level of aggre-
gation. In these two stages, the upper level substitution bias and the lower level substitution bias are
caused by not reflecting the consumers’ substitute across item categories or across items within an item
category. Because the Laspeyres index formula, used in the upper level, holds the market basket fixed at
base period quantities, the overstatement or understatement of weights incurs the upper level substitution
bias (upward bias). The lower level substitution bias differs from that in the upper level in two points.
First, the bias in the lower level does not be caused by putting too much (too little) weight on the relatively
more expensive (cheaper) items. Second, the calculated subindex overstates the index which accounts for
consumers’ substitute when the relative price of item increases. The calculated subindex understates the

index which accounts for consumers’ substitute when the relative price of item decreases.

Key Words
Consumer Price Index, Lower Level of Aggregation, Lower Level Substitution Bias, Cost-of-Living In-

dex

* Graduate School Department of Economic Research, Rikkyo University.
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TH | 20054 200645 2007 4EFE 2008 4EFE 2009 4FFE 20104FFF 2011 4-F 2012 4%
RNECHEE (% H) 10,307 10,705 10,822 10,834 10,279 10,484 10,091 10,449
I LIATHBLIHERE (% H) 8859 9,098 9,194 9205 8726 8910 8719 8952
KRR (%) A28 3.9 1.1 0.1 A51 20 A38 3.6
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1 FRATSFINA 4 5 5 4 4 4 5 5
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3 fHIHE 331 354 418 390 421 422 436 460
4 TEIAE R AR ETR) 8 13 12 12 8 8 8 7
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BNARAETEL (%) 3.0 3.0 3.1 3.1 3.2 3.3 3.1 3.3
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FATEEE (%) A34 5.1 1.6 A08 0.6 88 A48 4.2
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X1 BEAGDP - #lXGDPEERKREDHR
% —e—XHE GDP —e— EHEE) GDP
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10.0 8.8
50 5.1 5.1 A
- 3.1 6.5
) - 3.8
) 1.3 \/ A0S 0.6 ‘;03
A2 < A
A5 a4
A10.0 —Yat0:0 !
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s | PIEEE | A32 44  All 254  A06  A73 94  A49
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