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1. Summary / Conclusion

I did this paper on the issue what type of weights should be used for the hedonic regression,
being stimulated by Diewert’s paper (2003) presented in this meeting. I recompiled chained
hedonic indices using expenditure weights and the same formula with Okamoto and Sato
(2001) in order to compare with those of quantity weights. In addition, the index compilation
using intermediate types of weights is also studied for the Box-Cox test. Conclusions drawn
from this empirical study basically corresponds to three suggestions made by Diewert (2003),

however there seem points to be noticed in practice as follows:

e From the point of view of the index number theory, expenditure weights are seemingly
preferable if the log of the model price is used as the dependent variable. In the case of
PCs or digital still cameras, hedonic index compiled using quantity weights does not much
differ from that of expenditure weights, while both indices substantially differ from each

other in the case of color TVs.

These results imply that the quantity-weighted or un-weighted hedonic regression may

yields price indices sufficiently close to the expenditure-weighted hedonic regression

but

it should be carefully considered whether price change tend to differ remarkably
depending on characteristics and what causes the differences if exists. In the case of color
TVs, indices derived from the quantity-weighted and expenditure-weighted hedonic

regression do not differ so much if excluding wide-screen models. There is some do
whether index is really appropriate if including wide-screen models, especially when

ubt
the

expenditure-weighted hedonic regression is applied. In case both indices are substantially
different, it should be inquired if a particular reason has effect on the indices, not simply
choose the expenditure-weighted hedonic regression. It also should be noted that probably
the issue arising in the study of color TVs is not peculiar to the hedonic method in

essentials.

e The Box-Cox test was applied to the hedonic regression using intermediate weights and
the Box-Cox transformation of the model price as the dependent variable. The test results
indicate model price should be log-transformed in all three cases — i.e. PCs, color TVs and

digital still cameras.

' The opinions expressed in this paper are those of the author and do not represent official views of ei
Statistics Bureau, MPHPT, or National Statistics Center IAI.
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2.

2.1

The dummy variable adjacent period regression technique (named “two-months method”
in this paper) and separate hedonic regression for each of the comparison periods (named
“single-month method” in this paper) yield indices close to each other if the log of model
price is used as the dependent variable while they yield significantly different indices if
model price is not transformed. Probably, single-month method is better when a sufficient
number of model prices are available but no significant problem has been found so far
about two-months method if the log of model prices is used as the dependent variable.

Formula used

Single-month method, semi-log regression model

(weighted) hedonic regression :log p, ; ~ Z Biiaxiy, logp, ~ z Biixi,

index calculation :

logl,, = Z BiiXii — Z BiiaXim, logly, = Z BiiXii— Z BiiaXiy
i i i i

Ly = \)[t/t—llt/t—l
S0 =H1m—1
¢

where

2.2

X, ,_; - weighted average of charactersitic / in month 7 —1

X;, : weighted average of charactersitic i in month ¢

Two-month method, semi-log regression model

(weighted) hedonic regression : logp, oy ~ @;/,-16;/,- + Z :Bi,z/z—lxi,tort—l
i

index calculation :

I =expe

Dro = le/m
t

where

2.3

0,/ :0 (period¢—1), 1 (peirod )

Single-month method, non-log regression model

(weighted) hedonic regression : p,_; ~ Z BiiaXii g P~ Z Biixi,
i i

index calculation :

124

Ly = Zﬁi,txi,t—l /Z:Bi,t—lxi,t—l N TRES Zﬁi,txi,t/z lBi,t—lxi,t
i i i i

Ly = V[t/t—llt/t—l
’
S7/0 =H11/t—1
¢

International Working Group on Price Indices - Seventh Meeting



2.4 Two-month method, non-log regression model

(weighted) hedonic regression: p, ., | ~ exp[at/t—l 5t/t—l (Z :Bz‘,t/t—l Xitort-1 J

1

index calculation :

L) =expey ),

4
Dz o _H[t/t—l
t

As for formula 2.1 — 2.4, hedonic regressions are performed using expenditure weights (= pq)

or quantity weights (= ¢g). An intermediate type of weights (= p”q) is used for the following
formula 2.5.

2.5 Single-month method, (modified) Box-Cox model

At At—1
P ’ P, ’
/1, ~ Z ﬂi,t—lxi,t—l > 1 ~ Z ﬁi,t'xi,t

t—1 i

index calculation :
1/ 2t-1
it/t—l = [Zﬁi,,t)_ci,zl /Z :Bi,zl)_ci,zlJ 4 it/t—l = [Z :Bz(z)_éi,t /Z ﬂi,tl‘i:i,l]
l l 1/ 2t l l
INm—l = (z ﬁi,txi,t /Z ﬁ[,,t—l)_ci,tj > jt/t—l = (z ﬁi,tjei,t—l /Z ﬁi/,t—ljz[,t—lj
i i i i

1), = \/\/ It/t—ljt/t—l \/ Tt/t—lft/t—l

By = HII/H
t

where

1/ At-1

1/ At

x,, -averageof x,, with weights { pi g

X,, :average of x,, with weights {p}*"¢,}

X, -average of x,,_, with weights {p, "¢, ,}

0<A<1

. _ 1 N 1 _
A, = inf |:(1 - ﬂ)log Pyt 5 log O-/?L,t—l - E logs/l,t—l:|

A, = inf {(l—ﬂ)logﬁ, +%10g6‘ﬁ’[ —%bg@,t}

0<A<1

D, D, : simple geometric mean of model prices
< T . : . _ -2 1-4
8415, - simple geometric mean of share in weights £— p.q. / Z p. q,j

) A2 . . . . . % ok . . .
6;,..,0,, :estimate of residual variance of regression (*), (**)respectively when 4 is given
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The intermediate type of weights (Zqu) seems to be appropriate for the (modified) Box-Cox
model mentioned above, taking the following superlative index into consideration.

1/4

A& (B

25
N
X

t

B

3. Results

Chained hedonic indices are presented in the following Chart 1, Table 1 — 2 and Table Al —
A3 in the appendix.

Chained hedonic indices derived from the “expenditure-weighted semi-log hedonic regression
— single month method” are close to the corresponding indices derived from the “quantity-
weighted non-log hedonic regression — single month method” as expected in the case of PCs
and color TVs (see in Table 1 below, Chart 1 and Table A1 — A2). In the case of digital still
cameras, difference between the two indices seems relatively large (see in Table 1 below and
Table A3). Although the exact reason is not yet found at present (maybe, some explanatory
variables such as pixels and zoom should be appropriately transformed), it may be natural that
the difference of the two indices become relatively large since the Box-Cox test shows the
appropriate A is always almost zero as shown in Table A3.

Table 1: Chained hedonic indices compiled using different types of weights

expenditure quantity intermediate
Weights weights weights
semi-log semi-log non-log | Box-Cox
two- single- | two- Single- | single- single-
months Month months Month month month
(Jan. 1995 =1.00)
PCs Jun. 1999 | 0.07560 | 0.07213 |0.07116 | 0.06879 | 0.07276 | 0.07233
%%lsor Jun. 1999 | 0.54641 |0.54592 |0.61929 | 0.61913 | 0.53697 | 0.55495
o (Jan. 2000 = 1.00)
gél%rlltﬁ;arlas 2Doe(§’i 0.61140 | 0.60934 |0.62504 | 0.62543 | 0.63477 |0.60909

Chained hedonic indices derived from the “quantity-weighted semi-log hedonic regression —
single month” are relatively close to “expenditure-weighted semi-log hedonic regression —
single month method” in the case of PCs and digital still cameras. However, the two indices
substantially differ from each other in the case of color TVs (see Table 1 above, Chart 1 and
Table A2). This is mainly due to remarkably different price changes of wide-screen models. If
excluding wide-screen models from the hedonic regression and the index compilation, the two
indices become relatively close to each other (see Table 2 below and Table A2s). Okamoto
and Sato (2001) showed the share of wide-screen models in sales has shrunk, whereas prices
of wide-screen models tend to fall down much faster than the basic models (see Chart 2 — 3).
“Wide screen” may be a relatively long-lasting but essentially a temporary “boom”.
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Mysteriously, it took long time for TV sellers to notice consumers do not value “wide screen”
in reality. I guess there are certain grounds for a negative view about inclusion of wide-screen
models in the hedonic regression and the index compilation.

Table 2: Chained hedonic indices compiled using different types of weights
(in the case of color TVs, excluding wide-screen models)

expenditure quantity
weights weights
semi-log semi-log
two- single- two- single-
months month months month
(Jan. 1995 = 1.00)
color TVs Jun. 1999 | 0.67162 10.67379 | 0.68209 | 0.68226

In all three categories, the Box-Cox test shows the appropriate A is closer to zero rather than
one. Chained hedonic indices derived from the hedonic regression using intermediate weights
and the appropriate Box-Cox transformation of model prices (“(modified) Box-Cox model —
single month method”) are close to the corresponding indices derived from the “expenditure-
weighted semi-log hedonic regression — single month method” (see Table 1, Chart 1 and
Table A1 — A3). Thus, semi-log regression model is probably preferable. Further study is
required to obtain the appropriate transformation of some explanatory variables.

Chart 1: Chained hedonic indices compiled using different types of weights

(in the case of color TVs, 1995=1.00, single month method)
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Similar to the quantity-weighted semi-log hedonic regression, the “expenditure-weighted
semi-log hedonic regression — two-months method” yields indices close to the corresponding
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indices obtained from the “expenditure-weighted semi-log hedonic regression — single-month
method” in all three categories, while the “quantity-weighted non-log hedonic regression —
two-months method” yields indices significantly different from the corresponding indices
obtained from the “quantity-weighted non-log hedonic regression — single-month method”
(see Table 1 and Table A1 — A3). No specific problem has been found so far about two-month
method if the log of model price is used as the dependent variable.

Chart 2: Price indices for the specific types of color TVs estimated from the hedonic
regressions
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Note. The above chart is drawn using the relevant figures in Table. 8. of Okamoto and Sato (2001)

Chart 3-1: Wide screen TVs, share in the total sales by size
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Chart 3-2: Wide screen TVs, share in the total number of units sold
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Note. Charts 3-1, 3-2 corresponds to Chart.9-1., 9-2. of Okamoto and Sato (2001) respectively.
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Appendix

Table A1l: Chained hedonic indices compiled using different types of weights (in the case
of PCs, Jan. 1995 = 1.00)

expenditure weight quantity weight intermediate weight
semi-log non-log semi-log non-log Box- Box-Cox
Cox*
two- single- single- two- single- two- single- single- single-month
months month month months month months month month 2
95 1 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.215
2 0.91303 | 0.91282 | 0.92409 | 0.90639 | 0.90849 | 0.92797 | 0.92268 | 0.91727 | 0.91539 | 0.389
3 0.87544 | 0.87497 | 0.88327 | 0.87390 | 0.87570 | 0.89148 | 0.88425 | 0.87925 | 0.87746 | 0.153
4 0.85986 | 0.85953 | 0.85947 | 0.85992 | 0.86180 | 0.87072 | 0.86364 | 0.86101 0.86115 | 0.134
5 0.83132 | 0.83033 | 0.82857 | 0.83439 | 0.83535 | 0.84101 0.83541 0.83251 0.83211 0.100
6 0.73739 | 0.72776 | 0.72244 | 0.74151 0.73649 | 0.74969 | 0.73429 | 0.73046 | 0.72938 | 0.051
7 0.68188 | 0.67170 | 0.66644 | 0.68538 | 0.67956 | 0.70101 0.67959 | 0.67476 | 0.67331 0.246
8 0.64646 | 0.63662 | 0.64166 | 0.64371 0.63755 | 0.67566 | 0.65036 | 0.64243 | 0.63957 | 0.260
9 0.59883 | 0.58994 | 0.59924 | 0.58714 | 0.58179 | 0.62922 | 0.60163 | 0.59411 0.59208 | 0.119
10 | 0.54162 | 0.53355 | 0.54369 | 0.52625 | 0.52171 0.57341 0.54271 0.53636 | 0.53529 | 0.074
11 | 0.48522 | 0.47480 | 0.48349 | 0.47299 | 0.46655 | 0.51443 | 0.48892 | 0.47967 | 0.47750 | 0.446
12 | 0.45952 | 0.44985 | 0.45803 | 0.44296 | 0.43647 | 0.49006 | 0.46146 | 0.45319 | 0.45133 | 0.373
9% 1 0.44877 | 0.43937 | 0.44657 | 0.43231 0.42602 | 0.47712 | 0.44946 | 0.44201 0.44043 | 0.244
2 0.42022 | 0.41133 | 0.41858 | 0.40317 | 0.39725 | 0.44831 0.42148 | 0.41396 | 0.41234 | 0.129
3 0.40895 | 0.40023 | 0.40800 | 0.39082 | 0.38516 | 0.43968 | 0.41106 | 0.40297 | 0.40122 | 0.156
4 0.40271 0.39443 | 0.39958 | 0.38647 | 0.38146 | 0.43168 | 0.40232 | 0.39608 | 0.39527 | 0.009
5 0.39395 | 0.38586 | 0.39102 | 0.37864 | 0.37377 | 0.42307 | 0.39323 | 0.38742 | 0.38668 | 0.001
6 0.36970 | 0.36183 | 0.36563 | 0.35444 | 0.34979 | 0.39711 0.36900 | 0.36324 | 0.36250 | 0.001
7 0.35675 | 0.34928 | 0.35151 0.34261 0.33848 | 0.38326 | 0.35536 | 0.35028 | 0.35000 | 0.001
8 0.34643 | 0.33918 | 0.34128 | 0.33237 | 0.32844 | 0.37224 | 0.34478 | 0.34000 | 0.33990 | 0.001
9 0.33115 | 0.32420 | 0.32791 0.31677 | 0.31300 | 0.35744 | 0.33050 | 0.32545 | 0.32490 | 0.001
10 | 0.31640 | 0.30935 | 0.31087 | 0.30400 | 0.30011 0.33966 | 0.31449 | 0.31013 | 0.31010 | 0.001
11 | 0.29298 | 0.28677 | 0.28658 | 0.28094 | 0.27753 | 0.31211 0.28977 | 0.28655 | 0.28738 | 0.001
12 | 0.27682 | 0.27095 | 0.27049 | 0.26494 | 0.26175 | 0.29578 | 0.27341 0.27048 | 0.27138 | 0.001
97 1 0.26459 | 0.25941 0.25932 | 0.25230 | 0.24962 | 0.28330 | 0.26119 | 0.25866 | 0.25983 | 0.001
2 0.25271 0.24839 | 0.24709 | 0.24154 | 0.23952 | 0.27060 | 0.24914 | 0.24722 | 0.24898 | 0.001
3 0.24219 | 0.23817 | 0.23572 | 0.23193 | 0.23014 | 0.25928 | 0.23851 0.23680 | 0.23867 | 0.001
4 0.23737 | 0.23351 0.23014 | 0.22772 | 0.22608 | 0.25387 | 0.23291 0.23174 | 0.23403 | 0.001
5 0.23216 | 0.22846 | 0.22481 0.22306 | 0.22151 0.24867 | 0.22803 | 0.22679 | 0.22889 | 0.001
6 0.22268 | 0.21916 | 0.21584 | 0.21395 | 0.21248 | 0.23958 | 0.21940 | 0.21786 | 0.21958 | 0.001
7 0.21439 | 0.21100 | 0.20776 | 0.20602 | 0.20459 | 0.23086 | 0.21122 | 0.20974 | 0.21140 | 0.001
8 0.20665 | 0.20338 | 0.20025 | 0.19860 | 0.19722 | 0.22260 | 0.20354 | 0.20215 | 0.20377 | 0.001
9 0.19762 | 0.19445 | 0.19221 0.18950 | 0.18812 | 0.21355 | 0.19492 | 0.19344 | 0.19481 0.001
10 | 0.18486 | 0.18190 | 0.17810 | 0.17828 | 0.17707 | 0.19879 | 0.18146 | 0.18057 | 0.18218 | 0.001
11 | 0.17633 | 0.17309 | 0.16895 | 0.16989 | 0.16849 | 0.18971 0.17247 | 0.17168 | 0.17343 | 0.001
12 | 0.16800 | 0.16498 | 0.16060 | 0.16222 | 0.16094 | 0.18097 | 0.16441 0.16362 | 0.16534 | 0.001
98 1 0.16185 | 0.15893 | 0.15475 | 0.15603 | 0.15480 | 0.17453 | 0.15820 | 0.15752 | 0.15926 | 0.001
2 0.15468 | 0.15143 | 0.14725 | 0.14924 | 0.14779 | 0.16661 0.15094 | 0.15017 | 0.15178 | 0.001
3 0.14961 0.14648 | 0.14208 | 0.14438 | 0.14298 | 0.16128 | 0.14592 | 0.14520 | 0.14674 | 0.001
4 0.14759 | 0.14450 | 0.13985 | 0.14257 | 0.14119 | 0.15900 | 0.14384 | 0.14318 | 0.14476 | 0.001
5 0.14104 | 0.13806 | 0.13356 | 0.13600 | 0.13466 | 0.15185 | 0.13737 | 0.13676 | 0.13837 | 0.001
6 0.12725 | 0.12292 | 0.12027 | 0.12202 | 0.11949 | 0.13866 | 0.12389 | 0.12254 | 0.12325 | 0.107
7 0.11936 | 0.11527 | 0.11254 | 0.11449 | 0.11211 0.13027 | 0.11608 | 0.11485 | 0.11561 0.001
8 0.11618 | 0.11207 | 0.10904 | 0.11148 | 0.10898 | 0.12696 | 0.11266 | 0.11156 | 0.11237 | 0.001
9 0.11424 | 0.11019 | 0.10744 | 0.10944 | 0.10697 | 0.12514 | 0.11077 | 0.10972 | 0.11046 | 0.001
10 | 0.10893 | 0.10504 | 0.10227 | 0.10445 | 0.10206 | 0.11923 | 0.10557 | 0.10457 | 0.10527 | 0.001
11 | 0.10134 | 0.09771 0.09444 | 0.09705 | 0.09501 0.11130 | 0.09818 | 0.09720 | 0.09800 | 0.001
12 | 0.09943 | 0.09586 | 0.09247 | 0.09531 0.09329 | 0.10933 | 0.09635 | 0.09536 | 0.09608 | 0.001
99 1 0.09502 | 0.09158 | 0.08858 | 0.09059 | 0.08861 0.10472 | 0.09197 | 0.09106 | 0.09184 | 0.001
2 0.08707 | 0.08325 | 0.08111 0.08273 | 0.08029 | 0.09679 | 0.08422 | 0.08309 | 0.08345 | 0.001
3 0.08590 | 0.08242 | 0.08000 | 0.08160 | 0.07939 | 0.09573 | 0.08316 | 0.08205 | 0.08262 | 0.001
4 0.08468 | 0.08119 | 0.07883 | 0.08009 | 0.07780 | 0.09453 | 0.08170 | 0.08071 0.08135 | 0.288
5 0.08060 | 0.07722 | 0.07494 | 0.07629 | 0.07406 | 0.08990 | 0.07776 | 0.07680 | 0.07740 | 0.293
6 0.07560 | 0.07213 | 0.07028 | 0.07116 | 0.06879 | 0.08469 | 0.07276 | 0.07181 0.07233 | 0.144

*\is fixed at 0.5.
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Table A2 : Chained hedonic indices compiled using different types of weights (in the case of color TVs,
Jan. 1995 = 1.00)

expenditure weight quantity weight intermediate weight

semi-log non-log semi-log non-log Box- Box-Cox
Cox*

two- single- single- two- single- two- single- single- single-month

months month month months month months month month

A

95 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 0.096
0.99946 | 0.99942 | 0.99895 | 1.00444 | 1.00446 | 1.00393 | 1.00214 | 1.00083 | 1.00592 | 0.074
0.98393 | 0.98395 | 0.97630 | 0.99133 | 0.99133 | 0.97924 | 0.98194 | 0.98286 | 0.97718 | 0.106
0.97286 | 0.97278 | 0.96182 | 0.98426 | 0.98414 | 0.96390 | 0.97121 | 0.97150 | 0.97110 | 0.101
0.95896 | 0.95904 | 0.94438 | 0.97396 | 0.97383 | 0.94844 | 0.95715 | 0.95751 0.94906 | 0.096
0.93898 | 0.93963 | 0.91518 | 0.95497 | 0.95497 | 0.92465 | 0.93145 | 0.93446 | 0.92590 | 0.081
0.92409 | 0.92470 | 0.89561 | 0.94157 | 0.94158 | 0.90348 | 0.90909 | 0.91593 | 0.92592 | 0.042
0.91393 | 0.91460 | 0.88570 | 0.92949 | 0.92953 | 0.89439 | 0.89974 | 0.90637 | 0.90855 | 0.037
0.89428 | 0.89481 0.86430 | 0.90846 | 0.90842 | 0.87214 | 0.87928 | 0.88635 | 0.88353 | 0.028
10 | 0.86791 0.86844 | 0.83942 | 0.88252 | 0.88246 | 0.84422 | 0.85237 | 0.85975 | 0.85025 | 0.028
11 | 0.84179 | 0.84237 | 0.81833 | 0.85139 | 0.85127 | 0.82342 | 0.82795 | 0.83451 0.82272 | 0.031
12 [ 0.82636 | 0.82692 | 0.80008 | 0.83701 | 0.83688 | 0.80756 | 0.80786 | 0.81663 | 0.80358 | 0.008

© O ~NO O h WN =

9% 1 0.81081 0.81137 | 0.78664 | 0.82655 | 0.82642 | 0.78600 | 0.79401 | 0.80228 | 0.78270 | 0.010
2 0.80933 | 0.80993 | 0.78343 | 0.82945 | 0.82937 | 0.78532 | 0.78991 | 0.79979 | 0.78381 | 0.001
3 0.79400 | 0.79463 | 0.77107 | 0.81335 | 0.81330 | 0.76952 | 0.77447 | 0.78466 | 0.76280 | 0.001
4 0.78787 | 0.78861 0.76100 | 0.81148 | 0.81146 | 0.76182 | 0.77031 | 0.77931 0.76856 | 0.001
5 0.77524 | 0.77588 | 0.74364 | 0.80117 | 0.80052 | 0.74672 | 0.75703 | 0.76611 0.76578 | 0.001
6 0.76250 | 0.76200 | 0.72765 | 0.78563 | 0.78473 | 0.73360 | 0.74139 | 0.75130 | 0.75035 | 0.028
7 0.75429 | 0.75378 | 0.71736 | 0.78239 | 0.78156 | 0.72358 | 0.73179 | 0.74277 | 0.74608 | 0.004
8 0.74239 | 0.74153 | 0.70361 | 0.77340 | 0.77248 | 0.70901 | 0.72431 | 0.73307 | 0.73981 | 0.001
9 0.73149 | 0.73064 | 0.69082 | 0.76345 | 0.76253 | 0.69740 | 0.71697 | 0.72386 | 0.73392 | 0.001
10 [ 0.71385 | 0.71306 | 0.67126 | 0.74928 | 0.74841 0.67818 | 0.69945 | 0.70655 | 0.71473 | 0.001
11 | 0.70351 0.70279 | 0.66178 | 0.73858 | 0.73771 0.66859 | 0.68878 | 0.69606 | 0.69866 | 0.020
12 [ 0.69123 | 0.69060 | 0.64769 | 0.73181 | 0.73097 | 0.65366 | 0.67567 | 0.68324 | 0.68071 | 0.026

97 1 0.68190 | 0.68130 | 0.64348 | 0.72312 | 0.72232 | 0.64371 | 0.66952 | 0.67576 | 0.66783 | 0.010
2 0.68480 | 0.68421 0.64263 | 0.72863 | 0.72787 | 0.64647 | 0.67174 | 0.67808 | 0.67128 | 0.001
3 0.68462 | 0.68406 | 0.63728 | 0.73180 | 0.73108 | 0.64095 | 0.67002 | 0.67709 | 0.66855 | 0.001
4 0.68540 | 0.68489 | 0.63236 | 0.73898 | 0.73827 | 0.63199 | 0.67113 | 0.67783 | 0.67089 | 0.001
5 0.67581 0.67538 | 0.61592 | 0.73284 | 0.73216 | 0.61990 | 0.66302 | 0.66889 | 0.66928 | 0.010
6 0.66341 0.66288 | 0.60420 | 0.72012 | 0.71951 0.60608 | 0.65127 | 0.65697 | 0.65482 | 0.001
7 0.65584 | 0.65526 | 0.59822 | 0.71170 | 0.71108 | 0.59997 | 0.64212 | 0.64888 | 0.64298 | 0.001
8 0.65079 | 0.65021 0.58783 | 0.71083 | 0.71026 | 0.59058 | 0.63440 | 0.64243 | 0.63541 | 0.001
9 0.64916 | 0.64856 | 0.58180 | 0.71191 | 0.71132 | 0.58788 | 0.63294 | 0.64088 | 0.63627 | 0.001
10 | 0.64334 | 0.64276 | 0.57525 | 0.70599 | 0.70541 0.58195 | 0.62686 | 0.63504 | 0.62511 | 0.025
11 | 0.63103 | 0.63045 | 0.56672 | 0.69184 | 0.69133 | 0.57644 | 0.61541 | 0.62343 | 0.62183 | 0.060
12 | 0.62320 | 0.62264 | 0.56019 | 0.68540 | 0.68495 | 0.57065 | 0.60689 | 0.61539 | 0.61481 | 0.062

98 1 0.61281 0.61222 | 0.55394 | 0.67455 | 0.67406 | 0.55966 | 0.59956 | 0.60683 | 0.60353 | 0.052
2 0.62133 | 0.62075 | 0.55787 | 0.68756 | 0.68712 | 0.56547 | 0.60699 | 0.61486 | 0.61052 | 0.050
3 0.61492 | 0.61438 | 0.55388 | 0.67985 | 0.67946 | 0.55732 | 0.60166 | 0.60919 | 0.59670 | 0.021
4 0.61411 0.61361 0.55354 | 0.68147 | 0.68105 | 0.55862 | 0.60302 | 0.60950 | 0.61014 | 0.027
5 0.60826 | 0.60773 | 0.54851 | 0.67702 | 0.67663 | 0.55782 | 0.59738 | 0.60407 | 0.60519 | 0.103
6 0.60261 0.60213 | 0.54388 | 0.67165 | 0.67128 | 0.55490 | 0.59231 | 0.59906 | 0.60004 | 0.130
7 0.59921 0.59873 | 0.54054 | 0.66803 | 0.66766 | 0.55147 | 0.58892 | 0.59557 | 0.59378 | 0.108
8 0.59529 | 0.59481 0.53397 | 0.66891 | 0.66856 | 0.54485 | 0.58458 | 0.59168 | 0.58370 | 0.096
9 0.59024 | 0.58948 | 0.52683 | 0.66694 | 0.66654 | 0.53933 | 0.58202 | 0.58782 | 0.58145 | 0.113
10 | 0.58855 | 0.58773 | 0.52388 | 0.66320 | 0.66268 | 0.53693 | 0.57928 | 0.58557 | 0.58457 | 0.168
11 | 0.58600 | 0.58527 | 0.51786 | 0.66084 | 0.66039 | 0.53249 | 0.57313 | 0.58118 | 0.58260 | 0.182
12 [ 0.57787 | 0.57720 | 0.51200 | 0.65372 | 0.65343 | 0.52823 | 0.56511 | 0.57336 | 0.57136 | 0.153

99 1 0.56616 | 0.56550 | 0.50125 | 0.64212 | 0.64181 0.51490 | 0.55576 | 0.56280 | 0.56246 | 0.167
2 0.57043 | 0.56977 | 0.50442 | 0.65041 | 0.65021 0.51669 | 0.56067 | 0.56759 | 0.56962 | 0.122
3 0.56113 | 0.56054 | 0.49956 | 0.64101 | 0.64085 | 0.50804 | 0.55385 | 0.55972 | 0.55409 | 0.125
4 0.56109 | 0.56055 | 0.50027 | 0.64002 | 0.63987 | 0.50910 | 0.55410 | 0.55971 0.56113 | 0.097
5 0.56392 | 0.55341 0.49037 | 0.63365 | 0.63351 0.49970 | 0.54380 | 0.55094 | 0.55522 | 0.034
6 0.54641 0.54592 | 0.48828 | 0.61929 | 0.61913 | 0.49737 | 0.53697 | 0.54371 0.55495 | 0.014

*\is fixed at 0.5.
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Table A2s: Chained hedonic indices compiled using different types of weights
(in the case of color TVs, excluding wide-screen models, Jan. 1995 = 1.00)

expenditure weight quantity weight
semi-log semi-log

two- single- two- single-
months month months month

95 1.00000 1.00000 1.00000 1.00000
1.00574 1.00572 1.00707 1.00713
0.99179 0.99177 0.99502 0.99501
0.98392 0.98376 0.98975 0.98953
0.97785 0.97772 0.98267 0.98236
0.96037 0.96021 0.96504 0.96467
0.94823 0.94791 0.95474 0.95435
0.94043 0.94015 0.94386 0.94349
0.92055 0.92023 0.92165 0.92121
10 | 0.89761 0.89730 0.89854 0.89814
11 | 0.86698 0.86667 0.86426 0.86376
12 | 0.85464 0.85432 0.85167 0.85115
96 1 0.84115 0.84085 0.84397 0.84351
2 0.84680 0.84653 0.85257 0.85214
3 0.83322 0.83300 0.83682 0.83644
4 0.83551 0.83525 0.83976 0.83933
5 0.82726 0.82675 0.83118 0.82982
6
7
8
9

© O ~NOoO O~ WN -

0.81145 0.81092 0.81272 0.81133
0.80626 0.80574 0.81109 0.80982
0.79993 0.79944 0.80390 0.80263
0.79314 0.79265 0.79493 0.79366
10 | 0.77765 0.77714 0.78224 0.78099
11 | 0.76750 0.76706 0.77204 0.77079
12 | 0.76079 0.76036 0.76863 0.76736
97 1 0.75384 0.75343 0.76205 0.76083
2 0.76011 0.75973 0.76912 0.76797
3 0.76573 0.76537 0.77470 0.77359
4 0.77446 0.77412 0.78604 0.78496
5 0.77180 0.77149 0.78153 0.78046
6
7
8
9

0.75991 0.75961 0.76923 0.76819
0.75015 0.74982 0.76004 0.75899
0.74960 0.74928 0.76149 0.76051
0.75295 0.75396 0.76471 0.76417
10 | 0.74902 0.74986 0.75912 0.75853
11 | 0.73565 0.73648 0.74413 0.74362
12 | 0.72664 0.72749 0.73807 0.73764
98 1 0.71617 0.71700 0.72678 0.72632
2 0.72967 0.73051 0.74267 0.74226
3 0.72360 0.72449 0.73473 0.73440
4 0.72607 0.72693 0.73822 0.73782
5 0.72343 0.72428 0.73502 0.73462
6
7
8
9

0.71948 0.72035 0.72948 0.72908
0.71768 0.71856 0.72665 0.72624
0.71788 0.71878 0.72973 0.72935
0.71699 0.71789 0.72889 0.72851
10 | 0.71892 0.72090 0.72526 0.72501
11 | 0.71988 0.72203 0.72445 0.72429
12 | 0.70885 0.71102 0.71714 0.71717
99 1 0.69626 0.69839 0.70509 0.70509
2 0.70490 0.70706 0.71613 0.71625
3 0.69558 0.69772 0.70696 0.70712
4 0.69603 0.69825 0.70656 0.70674
5
6

0.68759 0.68982 0.70039 0.70059
0.67162 0.67379 0.68209 0.68226
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Table A3: Chained hedonic indices compiled using different types of weights (in the case
of digital cameras, Jan. 1995 = 1.00)

expenditure weight quantity weight intermediate weight
semi-log non-log semi-log non-log Box-Cox* Box-Cox
two- single- single- two- single- two- single- single- single-month
months month month months month months month month A
00 1 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 1.00000 | 0.001
2 0.97448 | 0.97434 | 0.97378 | 0.97243 | 0.97231 0.97717 | 0.98046 | 0.97737 0.97376 | 0.001
3 0.92672 | 0.92432 | 0.94919 | 0.93415 | 0.93470 | 0.95484 | 0.95443 | 0.93988 0.92421 0.001
4 0.90835 | 0.90622 | 0.93712 | 0.91838 | 0.91899 | 0.94433 | 0.94321 0.92499 0.90548 | 0.001
5 0.89318 | 0.89099 | 0.91597 | 0.90809 | 0.90871 0.92185 | 0.92339 | 0.90730 0.89064 | 0.001
6 0.86411 0.86233 | 0.88827 | 0.88349 | 0.88412 | 0.89456 | 0.89772 | 0.88030 0.86211 0.001
7 0.87019 | 0.86937 | 0.88665 | 0.89094 | 0.89210 | 0.89281 0.89792 | 0.88451 0.86944 | 0.001
8 0.87049 | 0.86973 | 0.88650 | 0.88741 | 0.88857 | 0.89300 | 0.89619 | 0.88397 0.86968 | 0.001
9 0.84062 | 0.83979 | 0.84965 | 0.86025 | 0.86132 | 0.85413 | 0.86275 | 0.85206 0.83937 | 0.001
10 | 0.81273 | 0.81162 | 0.83579 | 0.83290 | 0.83406 | 0.83282 | 0.84203 | 0.82743 0.81170 | 0.001
11 | 0.78466 | 0.78367 | 0.80891 0.81405 | 0.81547 | 0.80705 | 0.81927 | 0.80184 0.78340 | 0.001
12 | 0.77121 0.77031 0.79023 | 0.80345 | 0.80501 0.78919 | 0.80438 | 0.78780 0.76979 | 0.001
01 1 0.75725 | 0.75637 | 0.77812 | 0.78903 | 0.79056 | 0.77439 | 0.78934 | 0.77335 0.75591 0.001
2 0.73495 | 0.73410 | 0.75926 | 0.76351 | 0.76499 | 0.75446 | 0.76477 | 0.75011 0.73370 | 0.001
3 0.70955 | 0.70873 | 0.74484 | 0.72357 | 0.72496 | 0.72937 | 0.73157 | 0.72142 0.70813 | 0.001
4 0.70399 | 0.70217 | 0.73049 | 0.72326 | 0.72384 | 0.72474 | 0.73068 | 0.71675 0.70159 | 0.001
5 0.69440 | 0.69174 | 0.72275 | 0.71409 | 0.71461 0.71852 | 0.72027 | 0.70689 0.69134 | 0.001
6 0.68386 | 0.68109 | 0.71793 | 0.69833 | 0.69883 | 0.71644 | 0.71091 0.69740 0.68056 | 0.001
7 0.68605 | 0.68341 0.71325 | 0.70661 | 0.70710 | 0.71376 | 0.71174 | 0.69914 0.68340 | 0.001
8 0.69028 | 0.68760 | 0.71270 | 0.71328 | 0.71376 | 0.71606 | 0.71638 | 0.70344 0.68734 | 0.001
9 0.66627 | 0.66368 | 0.69267 | 0.68009 | 0.68056 | 0.69524 | 0.68990 | 0.67848 0.66327 | 0.001
10 | 0.64242 | 0.63985 | 0.67111 0.65751 | 0.65788 | 0.67870 | 0.66985 | 0.65632 0.63991 0.001
11 | 0.62835 | 0.62584 | 0.65799 | 0.64240 | 0.64275 | 0.66461 0.65405 | 0.64121 0.62572 | 0.001
12 | 0.61140 | 0.60934 [ 0.64984 | 0.62504 | 0.62543 | 0.65290 | 0.63477 | 0.62307 0.60909 | 0.001
*Ais fixed at 0.5.
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