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Abstract 

A technique for using hedonic 

regression for computer equipment in 

current price index calculations is 

presented and discussed. Data from 

consumer information in computer 

journals is used. Results for one 

product group - personal computers - is 

presented in some detail. 
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1. Introduction 

The hedonic regression technique for estimating price 

indexes is used as a means of eliminating quality 

differences in cases where the old selected item has to 

be replaced by a new item. With this technique multiple 

regression is used with price as the dependent variable 

and (some function of) quality characteristics influencing 

the price as independent variables. The estimated 

regression coefficients are then used for imputing a 

price in either the base or the reference period for a 

product with the same quality characteristics as in the 

other period. 

There is, by now, an extensive body of literature on the 

theory of hedonic methods in price indexes in general and 

on these methods applied to computers in particular. 

Griliches (1971) book is classical and some important 

papers concerning computers are Cole et al (1986), 

Triplett (1986) and Triplett (1989). 

However, there is surprisingly little done when it comes 

to implementing hedonic procedures into official price 

index calculations at national statistical agencies. In 

Statistics Sweden, we have done some work in order to 

develop practicable procedures for measuring price 

changes for computer equipment in the Producer Price 

Index. We have also taken a preliminary decision to 

implement these procedures for one category of equipment 

- personal computers - in the index calculations for 

1990. In this paper we report on our work so far. 

2. The Producer Price Index 

The Swedish Producer Price Index is computed "from bottom 

to top" as a weighted average of indexes for different 

cells, where a cell on the lowest level typically consists 

of a certain item in a certain enterprise in a certain 
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industry. There is a time lag of about three years 

between the year of weight calculations and the year of 

price measurement. 

For an index cell an index number is computed with last 

year's December price as the base price. If there is a 

change of model during the year the models are usually 

declared non-comparable implying no price change between 

them. For computers, where a model change is usually 

accompanied by a quality improvement, this practice leads 

to a large upward bias in the index estimates. 

3. Hedonic price functions 

The hedonic price index theory regards the price as a 

function of a set of characteristics of a product: 

P = h.(x), where x is a vector of quality characteristics 

of the product and t denotes a certain period or point of 

time. 

The choice of functional form is generally regarded as an 

empirical matter and not one of economic theory - see 

i.e. the discussion in Triplett (1989). Several forms 

have been tried in the literature of hedonic price 

indexes. The most common seem to be the linear, the 

semilog and the double-log forms which look as follows: 

Summation is over the quality characteristics j. For the 

linear form the regression coefficients £. may be inter­

preted as the implicit prices per unit of characteristic 

j in a certain time period. This implies that for the 

linear form a unit change in one of the quality 
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characteristics always changes the price with the same 

amount. In the semilogaritmic form a unit change in one 

of the quality characteristics always leads to the same 

proportional price change. Finally, in the double-log 

form a proportional change in a quality characteristic 

always leads the same proportional change in the price. 

4. Hedonic price indexes 

In a hedonic index, the prices should be compared between 

two time periods for the. same values of the quality 

characteristics. In a Laspeyres index these are held 

constant at their base period (0) values and in a Paasche 

index at their reference period (1) values. 

The procedure that we consider amounts to "adjusting" one 

of the prices in the comparison for the change in quality. 

This adjustment is based on the estimated coefficients in 

the hedonic function. 

We denote the adjusted prices in the following way: 

PQ = h0(xa), the adjusted base price or 

P. = h-Cx-j), the adjusted reference price, 

where the indexation 0 or 1 refers to the respective time 

period. We observe that P.. is the hedonic function at 

time period 1 evaluated for the quality characteristics 

of the computer variant of time period 0. 

The corresponding price indexes are: 
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The first index requires estimation of a new hedonic 

function for each new month in the reference period, 

which is not practical. The second index, on the other 

hand, only needs one hedonic function for each year, 

calculated for the base month, december. For practical 

reasons we therefore choose the second form of the index. 

We also intend to calculate the hedonic indexes on the 

elementary item level, which means that P1 and PQ denote 

actual observed prices for a certain item in a certain 

enterprise. 

For the three functional forms considered we obtain the 

following expressions for the adjusted base price and 

index, respectively: 

LINEAR: 

SEMILOG: 
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DOUBLE-LOG: 

We observe that when there is no quality change (x- .=x_. 

for all j) lQ1 = P-i/P0 for all the functional forms and 

so the hedonic indexes reduce to the simple price index. 

5. Estimating the hedonic functions 

As a first step towards analyzing the potentials of the 

hedonic technique and for comparing the different func­

tional forms we used market surveys from Swedish computer 

journals during 1988. These consisted of data collected 

by the editorial staffs of these journals for specific 

computer models. For each model a certain supplier gave 

information on price and some specified quality charac­

teristics. We studied four types of computer equipment: 

personal computers, matrix printers, laser printers and 

displays. Here we present our results concerning personal 

computers for the preferred regression model in the 

following table: 
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Table 1: Estimated models for personal computers 

The selected regression model was chosen on grounds of 
2 

R -value, significance of coefficient estimates and the 

reasonability of these estimates from a subject-matter 

point of view. 

The "relative likelihood" in the table refers to the 

likelihood procedure proposed by Box and Cox (1964) for 

comparing models based on transformations of the dependent 

variable. The version of this procedure used here is from 

Weisberg (1980). The model with the largest "relative 

likelihood" is the double-log model and is therefore the 

best in this sense. 

6. Examples using the estimated coefficients 

Here we present three examples of index calculations at 

the elementary level using the three functional forms. 

The three examples are all based on actual model changes 

for personal computers in the Swedish PPI in 1989. In 
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table 2 below we present the examples. It is important to 

note that the present practice usually declares the 

models non-comparable, which implies a price index of 

100. 

Table 2: Examples of index calculations for model changes 
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We note the large differences between the three index 

estimates for example 3. In this example the prices are 

unusually low which leads to large differences between 

the index estimates. The linear index is intuitively 

worse in this situation, since it gives the quality 

characteristics the same large value for this cheap 

machine, whose low price probably reflects a lower 

service degree and reliability in general. In this 

situation it is natural also to value the technical 

quality characteristics lower. 

7. The quality of a hedonic index 

The quality of a hedonic index estimate is a complicated 

issue with many aspects. Here we only discuss the quality 

of the elementary index calculated as above. The only 

stochastic elements in the price index formulas are the 

regression coefficients. (It is reasonable to treat the 

observed prices PQ and P-, as fixed constants, if we 

consider an index based on identical models as having 

zero error. Alternatively, we could say that we condition 

on the outcomes PQ and P...) The variance of the linear 

part of the index estimates may thus be estimated using 

the variance-covariance matrix of the regression. Confi­

dence interval endpoints can be calculated, which are 

then transformed to refer to the index estimate. 

More formally, for the semilog index we take the 

following steps: 
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The last two expressions we interpret as the lower and 

upper bounds of an approximatively 95% confidence interval 

for the semilog index estimate. The procedure for the 

linear and the double-log indexes is completely analogous. 

The results appear on the confidence interval rows in 

table 2. We notice that the confidence interval in most 

cases do not contain the value 100 implied by the present 

procedure. 

8. Summary 

Our experiences in working with hedonic functions and 

price indexes for computers at Statistics Sweden so far 

lead us to the following preliminary conclusions. 

1) The hedonic technique is promising in this area. This 

is due partly to the fact that computers have a few major 

technical variables which are relatively good indicators 

of the quality of the product. But the major reason is in 

our opinion that the alternative is so poor. The present 

practice of declaring new models to be non-comparable 

with the old ones is believed to have a huge upward bias 

on the index estimates, since it completely disregards 

the rapid quality improvements for computer products. 

2) The regressions should be done annually, using the 

base price as the dependent variable. 
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3) There must be a large enough sample of each item (for 

example personal computers). In Sweden we will try to use 

at least 20 observations for each item. We are not yet 

sure if this is enough. Resource restrictions may call 

for a corresponding reduction of the number of represen­

tative items in an item group. 

4) The independent variables should be selected according 

to several criteria. One is their accessibility: the 

dealers must be able to provide the data. Another is 

their stability over time: the regression model must be 

relevant for a certain time period, in the case of the 

Swedish PPI one year. Thirdly the estimated regression 

coefficients should be logically reasonable and statis­

tically significant. 

5) Our results so far lead us to prefer the double-log 

form before the other functional forms. This preference 

is not strong but the linear form has some undesirable 

properties. 
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