
NBER WORKING PAPER SERIES

A RECONSIDERATION OF HEDONIC PRICE INDICES WITH AN APPLICATION TO PC�S

Ariel Pakes

Working Paper 8715
http://www.nber.org/papers/w8715

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
January 2002

My interest in hedonics, and in price indices more generally, developed largely through my interactions with
Zvi Griliches and the intellectual environment he created. I very much missed the fact that I could not discuss
this paper with him. I have benefitted from discussions with Steve Berry, Ernie Berndt, Gary Chamberlain,
Ian Cockburn, Erwin Diewert, Shane Greenstein, Alan Krueger, Minjae Song, Jack Triplett, and participants
in a number of seminars (most notably a seminar at the BLS). Minjae Song provided excellent research
assistance. This research was partially funded from grants from the Bureau of Labor Statistics and the NSF,
and I am grateful to those institutions for their support. The views expressed herein are those of the author
and not necessarily those of the National Bureau of Economic Research.

© 2002 by Ariel Pakes.  All rights reserved.  Short sections of text, not to exceed two paragraphs, may be
quoted without explicit permission provided that full credit, including © notice, is given to the source.



A Reconsideration of Hedonic Price Indices with an Application to PC�s
Ariel Pakes
NBER Working Paper No. 8715
January 2002
JEL No. C8, L0

ABSTRACT

This paper provides a justification for hedonic price indices and details the properties of hedonic

price functions.  The analysis is done in a market setting in which a finite number of goods, each defined

by its characteristics, interact. We note that proper hedonic indices can be constructed from the same data

currently used to construct matched model indices.  Since the matched model index does not incorporate

price changes for goods which exit, and the goods that exited tend to be those goods whose prices fall,

the matched model index has a selection problem which biases it upwards.  The hedonic index does not

have this problem.  We illustrate with a new study of price indices for PC's. The hedonic index shows

steep price declines in every year.  On average, the matched model indices indicate no price fall at all and

one commonly used matched model index is negatively correlated with the hedonic.  We also construct

and compare alternative price indices used either in research or by the federal statistical agencies.  Of

these the one that seems to work well is a Pasche style hedonic.  Its advantage is that since it does not

require computation ofthe current period's hedonic function, it is easier to use when monthly timetables

need to be met.
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Ë�Ð[å$ÝcÑ�ü�ólì�Ì¢Ð[Ò�Ð�Ú�Ø�ÑVÒ¼ÍcÎ�Ø�ÍcÚÇÎ�Ó�Ü\ò�Ð;Ø"Ð���Þ
ß�Ñ�Ð�Ò þ�ÿ þ�� þ�� þ�� þ�þ
ÛGÓ�å$Î(ÑÇÒ¼Ô[Ð[Ø(ÍcÓ�Û$Î ���-� ��s�� üMþ�þ ��ÿ�� üMÿ-�
à§Ð[Ø(Ú"Ì$ÑVÕ
Ø�Ó�¶"¼¾ü ��� ÿ-� üE� ��þ ÛXÞõÒÇÞ
Ú"Ì$Ð�Ò�Ð�Ú�Ø�ÑÇÒ(ÍcÎ�Ø�ÍfÚVÎ
Î¼ÏKÑÇÑVÕ_ù5v�Ì]�Mú
àyÍcÛ ��ÿ ��ÿ s�s üS��� üS���
àyÑ�Ð[Û ��ÿ üE��� ükÿ�s �-�jÿ s����
à§Ð;ê üEs�s ����� �-��� �jÿ�� ÿ�ÿ��
Ò(Ð�à,ùAv���ú
àyÍcÛ � � � � üE�
àyÑ�Ð[Û � ü$� üE� � � ��s
à§Ð;ê s�� ��� ��� ü$��� üE���
Ì$Ð�Ò(Õ
Õ$ÍfÎ(â�ùAÞ���ú
àyÍcÛ Þ�ü Þ�ü ÞT� Þõþ �
àyÑ�Ð[Û Þ ÿ ü ü�ÞB� �$Þ ÿ �GÞ ÿ
à§Ð;ê ü�ÞB� �$ÞBs �$ÞBs üE�GÞB� ��ÿIÞ ÿ

ÿ��



ËµÐ�å$ÝfÑ���ó ÷ Õ;Ö¼×$Î�Ø�ÑÇÕPt à ì�Ó�à§Ï$Ð�Ò(ÍfÎ(Ó�Û$Î � Þ �
v�ÓIÕ$ÑVÝ þ�ÿ þ�� þ�� þ�� þ�þ
�&Ð�Î¼Ñ�ÝfÍcÛ?öÝcÍcÛ ÞBs���s Þ ÿ-��s Þr����þ Þr��sGü ÞT��ÿ�þ
�&Ð�Î¼Ñ � Û$ÝcÝfÎ ÞBs���� Þ ÿ-��s Þr���Gü Þr����� ÞFs����
éGÐ�àyÑw¼ Ò(à� kà§Ð;ê?Ò(à ÞBs���s Þ ÿ-��þ Þr����� Þr� ��þ ÞFs����
éGÐ�àyÑE¼ Î(ÏDÕ! kÒ(à ÞBs��Gü Þ ÿ-��� Þr��þ�� Þr����� ÞFs?ü�ü
�&Ð�Î¼Ñ�¼ÂØ�ß?ÏDÑ ÞBs���s Þ ÿ-��� Þr��þGü Þ ÿ���� ÞFs����
éGÐ�àyÑw¼ Î(ÏDÕ! kÒ(Ð�à ÞBs���� Þ ÿ-��� Þ ÿ���� Þ ÿ?üS� ÞFs?üE�
éGÐ�àyÑw¼�Ø�ßIÏDÑ" kÎ¼ÏKÑÇÑVÕ Þr����� ÞB��þ�� Þ ÿ?üS� Þ ÿ���� ÞFs?üE�
Î�Ð�àyÑE¼�Ò(Ð�à# Mà�ê?Ò(à Þr����� Þ ÿ-��� Þ ÿ?üEs Þ ÿ?üE� ÞFs?ü�ü

� Å/Ó�Ø(ÑVÎ�Ø�Ó�ËµÐ�å$ÝfÑ�Þ
ô ��ÝcÍcÛIö�ÝcÍfÛ±
�ÍcÎ�Ð�à§ÓIÕ$ÑÇÝIäAÌ$ÍfÚ"Ì�ÍcÎµÝcÍcÛGÑ�Ð�Ò�ÍcÛ ÏGÒ(ÍcÚÇÑ&Ð�ÛGÕ�ÍcÛ Ú"Ì¢Ð[Ò�Ð�Ú�Ø�ÑVÒ¼ÍcÎ�Ø�ÍcÚÇÎVÞ=�¼Û$ÝcÝfÎa

ÍfÎ�ÝfÍcÛ$ÑVÐ�Ò�ÍcÛ]Ï$Ò(ÍfÚVÑáåG×GØ å$×?Ø�Ì¢Ð�Î{Ø�Ì$Ñ§Ú"Ì¢Ð�Ò�Ð[ÚÇØ�ÑÇÒ(ÍfÎ¼Ø�ÍfÚVÎ{Ø�Ó�ÑÇÎ¼Ø�ÍfàáÐ;Ø�ÑVÕ]ÏKÓMäqÑVÒ¼Î
Ø(ÍcàyÑVÎ�Ð[Û�ÑÇÎ¼Ø�ÍfàáÐ;Ø�ÑVÕ
ÚÇÓ�Û$Î¼Ø�Ð�Û�Ø/Ð�ÎAÒ(Ícã�ÌjØAÌ$Ð�Û$Õ�Î(ÍcÕGÑ�Ô�Ð[Ò(Í¹Ð[å$ÝcÑÇÎVÞ

ô ÷ ÝcÝ!Ò(ÑÇã�Ò(ÑÇÎ(Î¼ÍcÓ�Û$Î0ÍcÛ$ÚÇÝc×$Õ$Ñ�Ð�ÝfÎ(ÓáÕG×$à§àyÍcÑÇÎ�ÜTÓ�Ò � Ð[Ï$Ï$ÝcÑ[æEìò©ð�v]æ'v�ÓIÕ$ÑVà�æXÑ�Ø�Ì?ö
ÑÇÒ(Û$Ñ�Ø�æ]ò%$=ò ÞIó�ÛiÐ�Õ$Õ$Í�Ø�ÍcÓ�Û§Ø�ÌGÑÇß§Ð�ÝcÝ¯ÍfÛ$ÚVÝf×$Õ$Ñ�ã�Ò�Ð�ÏGÌ$ÍcÚ/à§ÑÇà§Ó�Ò�ß�ù5v��&ú�æIÎ(Ó�×$ÛGÕ
ÚVÐ�Ò(Õ3ùL�Gæfü�æT�_Ò¼ÑVÏ$Ò¼ÑVÎ(ÑÇÛ�Ø�ÍcÛGãðÛ$Ó�ÛGÑ�æ0ÛGÓ�Ò(à§Ð�Ý6æ¯s;öÕ$ÍcàyÑVÛGÎ(ÍcÓ�Û¢Ð�Ýaú�æ�Ð�Û$Õ¾Ð�ÏGÏ$ÝcÑ Ê
Î¼ÏKÕXÞ

ô ���&Ð�Î(Ñ�
�Ô�Ð[Ò(Í¹Ð[å$ÝcÑÇÎAÐ�Ò(Ñ � Î(ÏDÕ¤ùAv���ú�æ¢Î(ÏDÕ à æ¢Ò�Ð[à�ùAv���ú�æGàáÐ;ê?Ò¼à�æ?Ì$Õ¤ùAÞ��&ú�Þ
ô ��ËlßIÏDÑ�
*ÍfÎ1Ï$Ò(ÓIÚVÑÇÎ(Î(Ó�ÒlØ�ßIÏDÑ�Þ�Ë1ß?ÏDÑVÎ�ùQÓ�Ø(Ì$ÑVÒ�Ø�Ì$Ð�ÛiÐ�ÏGÏ$ÝcÑ�Ø�ßIÏKÑÇÎ"ú1Ð�Ò(Ñ-ó�ÍcÛ
üMþ�þ�ÿ �ÏDÑVÛ�Ø(Íc×$à�æ�����4ó�ÍcÛ¾üMþ�þ��]Ð�Û$Õ ü�þ�þ�� � ÏKÑÇÛ�Ø�Íc×Gà�æ&ÏDÑVÛ�Ø(Íc×$àyó(ó"æ������4ó�ÍcÛYüMþ�þ��
ÏDÑVÛ�Ø(Íc×$àyó(ó"æ$ÏDÑVÛ�Ø(Íc×$à)ó�ÍcÛ�üMþ�þ�þ/Ö¼×$Î¼Ø�ÏDÑVÛ�Ø�Íf×$à�ó¼ó"Þ

ÿ�s



Ë�Ð�åGÝcÑZs]ó_v%ÐkÖ¼Ó�Ò�ì�Ó?Ñ3�§ÚÇÍcÑÇÛjØ(Î0Ð[Û$Õ�Ë�ÌGÑVÍcÒ&$lÐ[Ò(Í¹Ð[Û$ÚVÑ[Þ �
��Î(ÍfÛ$ã��¼å¢Ð�Î¼Ñ�
yÛ$ÝcÝfÎ�ÜTÒ(Ó�à�Ë�Ð�åGÝcÑ�ü�Þ# þ�ÿ þ�� þ�� þ�� þ�þ Ï$Ð�Û$ÑVÝ

ÚÇÓ�Û$Î¼Ø ü�Þ�ü$�
ù�ü�Þr����ú ü$�?ÞF���
ù5�IÞF����ú üE�?ÞF����ùA�?Þ ÿ[þ�ú ö s�þGÞ ÿ��
ùL�GÞF����ú öwÿ?ÞõþGüyù5���?Þfü$��ú ÛEÞîÒVÞ
Î¼ÏKÕ!ùAv���ú �?ÞB���
ù�ÞF����ú öásGÞF�-��ù�Þõþ���ú öá�$ÞF���
ù�ü�Þ�üEs�ú üS�GÞT�[þ�ùA�?Þr� ��ú �GÞFs���ùL�GÞ þ���ú ü�ÞBs�s�ù�ÞF����ú
Î¼ÏKÕ à ö�ÞFs���ÿdù�ÞB��þ�ú ÞBs��
ù�Þ�üE��ú ÞB��þ�ùwÞfü$��ú ö"ü�Þ ÿ��
ùwÞT����ú ö"Þr����ù�Þ ÿ�þ�ú ö"Þ�ükÿ
ù�ÞB��s�ú
Ò(Ð�à�ùAv���ú ÞBs�þ�ù�ÞB����ú ÞBs��
ù�ÞB����ÿ�ú ÞT����ùwÞF����ú Þ ÿ��
ùwÞfü$��ú ÞFs���ùwÞF��þ�ú ÞBs��¯ùwÞF����ú
à§Ð;ê?Ò ö�ÞF����ùwÞF����ú Þ�üMþ�ù�ÞB��ÿ�ú ÞT����ùwÞF��ÿ�ú ÞF��þ�ùwÞF��ÿ�ú ö"ÞB����ù�ÞB���jÿ�ú Þ�üEs�ù�ÞB��s�ú
Ì$ÕRù5ÞZ��ú ö�ÞF��ÿ�ùwÞF����ú ÞB���
ù�ÞB����ú Þ�üE��ù�ÞB����s�ú ÞF���
ùwÞF��þ�ú ÞT����ùwÞF����ú ÞB��s�ù�ÞB���jú

��Î(ÍfÛ$ã�ÜT×$ÝcÝ�ßiÐ�×Gã�à§ÑÇÛ�Ø�ÑVÕ�Î(ÏDÑVÚÇÍfÙ¢ÚVÐ[Ø�ÍfÓ�ÛdÜTÒ(Ó�à�Ë�Ð�åGÝcÑ�ü�Þ
ÚÇÓ�Û$Î¼Ø �GÞB����ù5�?ÞBs���ú ü$�?ÞF��s�ù5�IÞB�jÿ�ú üMÿ?ÞT��ÿ�ùwÞT��ÿ�ú ö�ü$�?Þ�üEs
ù�üS�GÞFs�ÿ�ú ÿ?ÞBs��
ù5�-�GÞF�?ükú ÛEÞîÒVÞ
Î¼ÏKÕ!ùAv���ú ö�ÞF��s
ùwü�Þ�üMþ�ú ö �?ÞT�-�
ù�ü�ÞBsGükú ö/�?ÞB��ÿ
ù�ü�Þõþ��jú ÿIÞfü$�
ùK�$ÞFs�ÿ�ú ö/�?Þ�üE�
ùA�?Þ þ���ú ü�Þ�ü$�$ùwÞB����ú
Î¼ÏKÕ à Þ�ükÿ
ù�Þ�üE��ÿ�ú ÞBs���ù�Þ�üE��ú ÞfüE��ùwÞT��ÿ�ú ö"ÞBs���ù�Þr� ��ú ÞF��þ�ù�ü�ÞF����ú ö�ÞfüE�$ù�ÞB����ú
Ò(Ð�à�ùAv���ú ü�ÞB����ÿdù�ÞB��ÿ�ú Þ�üE��ù�ÞF����ú ö"ü�ÞF��s�ù�ü�Þ ÿ�þ�ú �IÞB� �
ùwü�ÞFs?ükú s?Þ ÿ���ùA�?ÞF��s�ú ÞF���¢ùwÞT�?üMú
à§Ð;ê?Ò ÞF�-�%ù�Þ�üE��ú ö"Þ�üMþ�ù�ÞF�-�jú ÞF��s�ùwÞFs�ÿ�ú ÞfüE��ùwÞFs���ú ÞT�?ü§ùwÞF��ÿ�ú ÞB��s¢ùwÞfüE��ú
Ì$ÕRù5ÞZ��ú ö�ÞF�?üáùwÞF��þ�ú ÞB����ù�ÞB����ú Þfü$�
ùwÞF����ú ÞF����ùwÞF����ú ÞFsGü§ùwÞF����ú ÞB���¢ùwÞF����ú
ò�å$ÎÇÞ ����� ��s�� ü�þ�þ ��ÿ�� üMÿ-�
� �/Ñ�Ø�ÑVÒ¼Ó�Î(ÚÇÑVÕ¢Ð[Î¼Ø�ÍfÚ�ÚÇÓ�Û$Î¼ÍcÎ¼Ø(ÑVÛ�Ø�ÑVÎ�Ø�Ícà§Ð[Ø(ÑVÎ�Ó�Ü�Î¼Ø"Ð[Û$Õ¢Ð�Ò¼Õ�ÑÇÒ(Ò(Ó�Ò(ÎAÐ�Ï$ÏDÑ�Ð[Ò�ÍfÛ
å$Ò�Ð�Ú"â[ÑÇØ(Î
Ð[ÜaØ(ÑVÒ�ÚÇÓ?Ñ3�§ÚÇÍcÑÇÛjØ/ÑVÎ�Ø�ÍfàáÐ[Ø(ÑVÎÇÞ�Ý¯Ó�Ò�Ó�Ø�Ì$ÑÇÒ&Ô[Ð�Ò(ÍcÐ�å$ÝcÑÇÎ�ÍcÛ$ÚÇÝc×$ÕGÑVÕ
ÍcÛdØ�ÌGÑVÎ(Ñ�Ò¼ÑVã�Ò¼ÑVÎ(Î¼ÍcÓ�ÛGÎ

Î¼ÑVÑ�Ø"Ð�å$ÝfÑ�ü�Þ

ËµÐ�å$ÝcÑ©�]ó�Q à ËµÑÇÎ¼Ø(ÎVÝ¢Ó�Ò�ì�Ó�ÛGÎ¼Ø"Ð[Û$ÚÇß
Ó�Ü�ì�ÓIÑ��yÚVÍfÑVÛ�Ø�ÎÇÞ
Ø�ÑÇÎ¼Ø �&Ð�Î(Ñ*é?ÏDÑVÚ[Þ � u(')' Ý¯×GÝcÝfß ÷ ×Gã$Þlé?ÏDÑVÚ�Þ � u '*'
Ò(ÑÇÎ¼Ø(Ò(ÍcÚ�Ø�ÑÇÕ�Ô[Ð�Ò¼Í¹Ð�å$ÝfÑVÎ å¢Ð�Î¼ÍcÚ � à Ð�ÝcÝ � à å¢Ð�Î(ÍfÚ � à Ð�ÝfÝ � à ')'

ÕEÞ ÜwÞ Q à ÕEÞîÜwÞ Q à ÕEÞîÜwÞ Q à ÕXÞîÜwÞ Q à
÷ ÝfÝ!+lÑ�Ð[Ò(Î ��� ükÿ�� ÿ�� �jÿ�� ��� �Gü �-s sGæBs���þ
Ý�ÍfÒ(Î¼Ø�Ø(Ì$Ò(ÑÇÑ�ß�Ñ�Ð[Ò(Î üE� ÿ�� ��� üE��ÿ üE� ��� � ü s�� ��s��
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