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1 Introduction

In 1996 the Boskin report (1996) discussed several types of measurement
errors in the consumer price index (CPIl). The CPI measures the cost of
purchasing a ..xed market basket of goods and services. All the goods and
services in this basket can be divided over classi..cation levels beginning with
major groups like food and beverages, housing, transportation, etc. The CPI
calculates the monthly changes (monthly intation) in the total cost of this
basket by aggregating the price indexes of its sub levels. Changes in the CPI
are caused by changes in the prices of the products in this particular basket.
The products and services in the basket and their expenditure share in the
CPI are based on household surveys held in a certain base year ty: The CPI is
not a true cost-of-living index (COLI). A true COLI compares the minimum
expenditure required to achieve a same level of welfare (or utility) across two
points in time. The Boskin committee concluded that the CPI overestimated
the true infation in the US by 1.1 percentage point. The conclusions of the
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Boskin committee renewed the interest in the ecect of measurement errors
on the reliability of the CPI.

Central banks are highly interested in these issues because price stability,
de..ned in terms of the CPI or the HICP, is their primary goal (e.g. ECB)
or one of their primary goals (e.g. FED). At a national level an accurate
measurement of infation is very important because the CPI has a great
impact on several topics like indexation in legal contracts, wages and bene...ts
from governments and detation of national accounts, wages and retail sales.
With respect to the government budget, an upward bias in the CPI will
result in a real increase of indexed government/social bene..ts. For the US
for instance, correctly measuring the CPI is likely to result in lower future
budget de..cits and lower national debt. In the Boskin report it was shown
how serious the consequences of overestimating the CPI may be. For the US
an overestimation of the cost of living index by one percent point would after
a dozen of years result in a $ 1 trillion higher national debt.

There are several measurement errors causing the overestimation of inta-
tion in the CPI. The Boskin report mentions the product substitution bias,
the outlet substitution bias, the new product bias and the quality change
bias. This paper deals with quality change bias in price indexes.

Statistical agencies use dicerent techniques to adjust price indexes for
changes in product quality. Changes in products can be characterized as be-
ing marginal or as non j marginal: Marginal changes refer to small changes
in product characteristics which have a continuous character whereas non-
marginal changes in product characteristics refer to large changes in contin-
uous product characteristics but can also refer to the inclusion of discrete
product characteristics. In case of computers characteristics like the speed
of the computer or the capacity of the hard disk are examples of continuous
product characteristics and characteristics like having a DVD player or a CD-
writer are examples of discrete product characteristics. Non marginal changes
occur in products which have a standard variant product which can be ex-
tended by extra features, like cars or computers but also by houses. Products
which are largely composed of a combination of continuous characteristics
(strength, thickness, size, durability, e€ciency) are e.g. food products and
electronic household articles with little possibilites to have extra features like
fridges, washing machines, etc.

One possibility to adjust price indexes for changes in product quality is
to use the 'matched model’ approach. With this method the price index
is constructed only using the prices of products which are available in two
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adjacent periods. In this index the sample is con..ned to the products which
do not change from one period to the next. However, this technique is not
suitable for constructing price indices of product types involving rapid tech-
nical progress, like cars or computers, unless one uses chained price indexes.
Another possibility is to use the overlapping method. This method is based
on observing two dicerent models of a particular good in a time span and
use the ratio of the prices as a measure of quality adjustment. Yet another
possibility focuses on price changes for a basic product speci..cation. It ad-
justs these price changes for changes in the con..guration of the basic model.
For example if a DVD player becomes part of the standard speci..cation of a
certain PC model while it was not in the previous period the current price
of this PC can be adjusted for the change in con..guration by subtracting
the price associated with buying the DVD player in the previous period (the
associated price of the DVD player can be retrieved from the previous period
accessories’ price list of the basic PC or can be retrieved by asking manu-
facturer about the additional manufacturer’s costs associated with installing
the DVD player standard) from the current PC price.

Nowadays, statistical agencies start using hedonic price indexes for prod-
ucts which undergo rapid technological changes. Hedonic methods refers to
regression models in which product prices are related to product characteris-
tics. They can be used to construct a quality adjusted price index of a good
or a service. Berndt (1991) provides a very interesting ’historical’ overview
on hedonic price equations. Waugh (1928) was the ..rst to incorporate qual-
ity measures when explaining prices of vegetables. Court (1939) was the ..rst
to estimate a simple hedonic price equation for cars sold in 1925-1927. He
included product characteristics as regressors in order to correct for product
changes and he included year dummies retecting price changes due to the
passage of time. This type of regression is the basic hedonic price equa-
tion. This estimation technique became more popular in the seventies and
the eighties through the work of Griliches (1961) on car prices and Chow
(1967) on computer prices. These early studies showed that quality adjusted
price indexes of cars and computers decreased over time. For the Nether-
lands, Cramer (1966) estimated the ..rst quality corrected price indexes of
new passenger cars sold between 1950-1966. In his study, Cramer showed
among others that the quality corrected price index for new cars was about
30% lower than the uncorrected price index. More recent studies on quality
adjusted price indexes for cars are e.g. Raa and Trajtenberg (1995) and Blow
and Crawford (1998).



Mid seventies also another branch of econometrics, started to develop,
namely that of discrete choice modelling. McFadden (1974) showed that
the conditional logit model (see e.g. Maddala, 1983) could be derived from
random utility theory. In a conditional logit model the exect of choice char-
acteristics on choice probabilities is estimated through the estimation of the
so-called vector . The elements of  characterize the utility function and
are not directly tied to the marginal ecects of changes in variables on choice
probabilities. However, the monetary valuation of product characteristics
can be based on this vector (see e.g. Chattopadhyay, 2000, Croppper et. al.,
1993). This can be done for both continuous variables and discrete variables.
In that sense the conditional logit model analyzes a problem similar to the
hedonic price index problem, although it has never been used as such.

Discrete choice models have been used, albeit not often, to value housing
characteristics. Mason and Quigley (1990) have compared the, as they call it,
bene..t estimates from the conditional logit and hedonic models using Monte
Carlo simulation. They ..nd that the hedonic method yields estimates of
marginal changes in characteristics which are as good as those based on the
conditional logit model. This has also been found in a simulation study of
Cropper et al. (1993). However, they also ..nd that the conditional logit
model yields superior estimates of non-marginal changes compared to the
estimates obtained using hedonic methods. These results suggest that there
is a large group of articles which may bene...t from the use of discrete choice
models when deriving quality adjusted prices. Chattopadhyay (2000) models
residential choice as a nested hierarchical choice process which may be more
in line with the real choice behavior of buyers. He uses the nested logit
model for estimating preferences for housing attributes. He compares the
nested logit estimates of the bene..ts of amenity changes with the estimates
derived from the standard hedonic model. He ..nds that the nested logit
bene..t estimates are consistently lower.

This paper proceeds as follows: section 2 gives a description of the theo-
retical models underlying hedonic methods and discrete choice models. Sec-
tion 3 elaborates on the empirical implementation of these two approaches
and how to derive a quality adjusted price index. Section 4 summarizes and
concludes.



2 Theoretical models

In this section the hedonic method and the discrete choice method on explain-
ing consumer choices will be briety described. Mason and Quigley (1990)
describe the dicerences between the two models in more detail. The models
have the same aim: estimating consumers’ utility functions and retrieving the
consumers’ monetary valuation for particular goods or particular attributes
of a speci..ed good. However, the two models dicer in the underlying as-
sumptions, in the empirical implementation of the models and in the data
requirements.

Let’s concentrate on the composite good case. In both approaches there is
a set of consumers who have preferences over the n measurable characteristics
of a composite good x and over m other goods z;.:::;z. These preferences
can be represented by a utility function U:

U = U(X1:X2::::Xn: Z1;Z2; 355 Zm) D

It is assumed that the utility function U is concave with respect to the
product characteristics of good x and of the other goods z;;z5;::; zm: If rel-
ative prices of the other goods remain constant over time one can apply
Hicks’ aggregation theorem vyielding a utility function representing prefer-
ences de..ned over quantities of characteristics (X;. Xo....,X,) and a composite
commodity, the quantity of which is denoted by z, i.e.

U = U(Xy;X2;::;Xn; Z) (2

There exist J variants of good x and the j™ variant is denoted by x;. This
product variant x; can be described by a vector of n measurable character-
istics, X; = (Xyj; X2j; 15 Xnj): If consumer i chooses product variant X;with
price pj; if y; is this consumer’s income and if we assume a constant unity
price of one for z than the utility he attaches to consuming X; becomes

U = U(Xgj;X25;::Xnj; Yi 1 Pj) 3)

So for both methods the basic theoretical model is one of consumers maxi-
mizing their utility over the composite good x and the other goods subject
to their budget constraint y;=p;+z:



2.1 Hedonic method

The hedonic price method is well described in e.g. Berndt (1991) and Triplett
(2000). In hedonic price equations the observed price of a product is consid-
ered to be a function of its characteristics. Hedonic methods are based on
the idea that a product is a bundle of characteristics and that consumers ac-
tually buy bundles of product characteristics instead of products itself. The
implicit value of these characteristics the consumers attach to them can be
estimated by means of hedonic price equations.

The theory behind the model is described by Rosen (1974). He ana-
lyzed hedonic prices using a spatial equilibrium framework. He assumes that
producers of a certain good operate in a competitive environment so single
producers take product prices as given and can not infuence them. The
class of goods can be characterized by n measured characteristics and any
location in the plane represents a vector Xx=(X1. Xz.:::; Xn) With X, equal to
the level of the k™ product characteristic. A price p(X)=p(X1; X2.:::; Xn) is
de..ned at each point in the plane. It is assumed that a large amount of prod-
uct varieties exist to choose from. Both consumers and producers base their
decisions with regard to consumption respectively production of packages of
characteristics on maximizing behaviour. Consumers maximize utility and
producers maximize pro..ts. The observed prices p(x) are the market clearing
prices matching consumers’ and producers’ choices perfectly and leading to
a market equilibrium.

It is assumed that consumers maximize their utility subject to the non-
linear budget constraint. This requires that consumers choose z and (X
Xo:..,.Xn) to satisfy their budget constraint and to meet the ..rst order condi-
tions. If the price function is continuous and dicerentiable then the following
holds for each consumer:

@ = @—U:@—U = %; for k=1;::::n 4)
Oxc @x« @z U,
Consumers buy the product variant which ozers the desired combination of
product characteristics.

For simplicity it is assumed that producers have separate plants each
producing one possible con..guration. The vector M denotes the number of
units produced of all the ..rm’s con..gurations. Within a ..rm there are no
spill-over exects from plant to plant. The j™ element of M denotes the num-
ber of units produced by a plant ozering con..guration j. The total costs



of a ..rm are given in the cost function C(M; °) where the vector ° retects
the underlying variables in the cost minimization problem like factor prices
and production function parameters. C is assumed to be convex in M. Each
plant maximizes pro..t % = M()p(J) i C(M(J);Xyj;Xzj; :5; Xnj) by choosing
M(j) and x optimally. The revenue of one product variant x; is given by
the implicit price function of product characteristics p(x). Optimality of the
plant ’s choice requires that the marginal revenue from additional attributes
equals their marginal cost of production per unit sold. Furthermore, opti-
mality requires that the number of quantities are such that the unit revenue
p(x) equals marginal production cost evaluated at the optimum bundle of
characteristics.:

o _ ec

B, = @—Xk:M; for k=1;:::;n 5)
_ @c
px) = @—M

In the hedonic method it is assumed that the consumers can choose any
conceivable con..guration a composite good. However, in practice the con-
sumers are more limited in their choices of the good’s con..guration, since
not every conceivable con..guration is also available.

2.2 Conditional logit model

The discrete choice model which is used is known as McFadden’s conditional
logit model (McFadden, 1974). In short, the idea of his models is as follows.
Suppose that an individual wants to buy a particular good X in period t
and can choose among J dizerent variants X;. To each variant j individual
I attaches a level of indirect utility Ujj:: The variant which he likes most,
i.e. the car type he thinks will give him the highest level of indirect utility
is bought by this individual. So it is assumed that consumers are rational
decision makers and actually choose the type which optimizes their perceived
utility subject to budgetary constraints. The utility individual i attaches to
variant j in period t U;j; can be decomposed into a part originating from how
individual i perceives characteristics of variant j X;j¢, the utility he gets from
consuming y; -p; other goods and a residual "jj: This residual captures errors
made in this maximization process which are due to imperfect perceptions
about the product’s utility as well as the inability of the researcher to measure
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all the relevant variables. From the RUM assumption it follows that the
residuals are independently and identically distributed with the Extreme
Value (EV) distribution. The model is easy to estimate but has as a drawback
that it assumes that the odds of choosing between any pair of alternatives
is independent of the other possible choices. This property is also known
as the IlA (Independence of Irrelevant Alternatives) property and is quite
restrictive.

Uijt = Vije + "ijt (6)
F("j) = exp(ie’ ) (7

Assume that
Vije(Xijes Vi § pj ) = e ourrEiie) C))

where ; and + are unknown parameters which have to be estimated. The
elements of the vector  retfect the relative valuation of attributes in pe-
riod t. Under the assumption of independently and identically distributed
residuals "jj¢; which is questionable in this case, having the EV distribution
the probability P;j; that individual i chooses type j at period t equals

—0
e ot o -
Pgit = P (Uijt . Uijor) = P\]e—_oxj, i'Ej ©
j=1®
De..ne I;j; to be a dummy variable equal to one if individual i buys type j in
period t. The loglikelihood function of period t which has to be estimated is

then as follows:

XX
log Ly = lije log(Pjt) (10)

i=1 j=1



3 Empirical implementation of the two meth-
ods

3.1 The hedonic method

There are various ways of estimating an hedonic price equation and conse-
quently there are also a number of ways to construct price indexes. Three
related methods are presented here. In the ..rst method equation 1 is esti-
mated. This equation 11 shows the basic form of a hedonic price equation.
The price of variant X; at time t is assumed to depend on n product charac-
teristics (both discrete and continuous) stored in the vector X;j;, a constant
term c and the random disturbance term "j;. The function f describes the
functional form of the price equation. Commonly used speci..cations for f
are the log-log speci..cation, the log-linear speci..cation and the linear-linear
speci..cation. Sometimes, economic theory ozers an indication which func-
tional form should be used. However, the choice of the functional form is
usually an empirical matter. Using Box-Cox transformations can help when
making this choice.

pjt = F(C; Xjr) + "jt (11)

With the second method one assumes that the implicit values of product
characteristics do not change over the estimation period ty::: T then one can
pool the data from dicerent periods and estimate equation 12 using period
dummies D;. Here, the implicit values of the continuous and discrete product
characteristics are stored in the vector : The parameter ® is an intercept
term and ®; (t & tp) acts as an intercept shift in log prices for period t
compared to period ty, once controlled for product characteristics.

In(p_]t) = ® + ®to+l Dto+l +®to+2Dto+2 + o+ _th + "jt (12)

Analogously, the exponent of ®; is an intercept shift in prices for period t
compared to period ty, once controlled for product characteristics. Equation
8 de...nes the quality controlled price index I of prices at t relative to prices
in the base period tg



It = exp(®) (13)

However, if one thinks that the assumption of constant implicit prices of
product characteristics is not valid then one can estimate separate hedonic
price equations for each period in the sample and construct a price index.
The estimated intercept terms ®; are now also period speci..c

In(pj) = ® +  Xje + "jt (14)

There are dicerent product price indexes which can be used. Five common
price indexes are the Laspeyres price index (LPI), the Laspeyres chain price
index (LCPI), the Paasche price index (PPI), the Paasche chain price in-
dex (PCPI) and the Fisher ideal price index (FP). Their speci..cations are
given below. With the LPI an index is calculated which indicates how much
the product under investigation with the average base period characteristics
would cost in period t relatively to what it cost in period ty: The PPI does
something similar, but uses the average period t characteristics instead of
the average period t, characteristics. The LPI and the PPI are commonly
used as approximations to the true cost-of-living indexes (COLI). COLI’s
indicate, roughly saying, how much money a consumer would need in period
t relatively to the amount of money he needed in period ty to attain the
same level of utility u in period t as in the base period ty: It can be shown
that under certain conditions the PP I; underestimates the true increase of
cost-of-living whereas the LPI overestimates it (see the discussion in Diewert,
1987). This is due to substitution ecects in case of changes in the relative
prices. This problem can be diminished by using chain indexes in which the
period ty j T is divided into sub-periods and for each subperiod an index is
estimated. This reduces the problem of substitution bias. The price index at
time t is then calculated by multiplying the subperiod price indexes covering
the period from t, tot t. Another possibility is to take the geometric mean
of the PPI and the LPI, which is known as the Fisher ideal price index Pg:
This index is a superlative index number. Superlative index numbers meet
certain reasonable criteria (Diewert, 1976) and give, in the case of retriev-
ing a cost of living index, an excellent approximation (they provide better
approximations than the indexes based on ..xed weights which do not meet
these criteria). Here it is just as a product price index.
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LPI, = exp(®; + :t*jto) (15)
exp(®iw0 + " 1o¥kjto)
exp(®; + At*jtil)
exp(®;1 + Atil)‘kjtil)
exp(®; + At*jt)
exp(®ro + " o%it)
PCPI, = PCPI; o 2P@* 0
exp®;1 + "y 1 %5t)
P, = TLPIPPL,

LCPI; = LCPly:0

PPI, =

third method to calculate price indexes which is more straightforward than
the second method. Here the assumption of constant implicit values of prod-
uct characteristics is somewhat relaxed by estimating two-years regressions in
which the intercept is allowed to shift between two adjacent years by means
of including a dummy D, equal to one in year t and equal to zero in year
t i 1. Then one assumes constant implicit values ~,.;, only between two
adjacent years t j 1 and t and not for the whole estimation period ty:::T.

In(pit) = ® + @D+ T¢; 16Xt + it (16)

An illustration of the use of hedonic methods is shown in table 1. There
quality adjusted price indexes have been constructed for new passenger cars
sold in the Netherlands between 1990-1999. The data-set has been exten-
sively described in Bode and Van Dalen (2001). We restrict ourselves here
to showing the resulting quality adjusted price indexes originating from dif-
ferent hedonic methods but we do not show the underlying regression results
because this is not the scope of this empirical illustration. However, they are
available on request for the interested reader.
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Table 1
Price indexes for new cars using traditional and hedonic methods

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
type of index
CBS index 1.000 1.030 1.090 1.120 1.130 1.130 1.107 1.107 1.107 1.112

Weighted av. sample 1.000 1.032 1.146 1.165 1.198 1.220 1.206 1.227 1.231 1.207

Pooled regression 1.000 1.020 1.067 1.086 1.090 1.070 1.036 1.017 1.011 1.008

Two-years regression 1.000 1.019 1.061 1.082 1.085 1.065 1.034 1.018 1.010 1.004

yearly regressions
Laspeyres ..xed base 1.000 1.019 1.064 1.077 1.077 1.073 1.041 1.038 0.985 0.933

Laspeyres chain index 1.000 1.019 1.064 1.081 1.083 1.064 1.036 1.020 1.011 1.011

Paasche ..xed base 1.000 1.019 1.058 1.084 1.084 1.055 1.014 0.989 0.979 0.976
Paasche chain index 1.000 1.019 1.057 1.080 1.083 1.060 1.028 1.011 1.004 0.999
Fisher index 1.000 1.019 1.061 1.080 1.080 1.064 1.027 1.013 0.982 0.954

Table 1 shows that the o¢cial CBS index, which is used in the Dutch CPI,
shows a rapid increase in car prices in 1991 and 1992 and a stabilization of
the car prices in 1993-1999 at an about 11% higher level than in 1990. If the
weighted average car prices of this sample are calculated a similar picture
emerges but then the average car prices are in 1999 about 21% higher than
in 1990.

The price indexes based on the hedonic price equations follow a dicerent
pattern than the conventional price index of the CBS. Just as the CBS index
they rise sharply during the ..rst half of the 90’s but unlike the CBS price
index they decrease in the second half of the 90’s to or even below the 1990
price level of new cars. This indicates that the CBS price index overestimates
the price index for new cars, once controlled for quality changes, by at least
11%. The price index of new cars has a weight of 3.325% in the overall Dutch
CPI. The overall Dutch CPI seems to be overestimated for the period 1990-
1999 by 0:3 j 0:4 percentage points due to its overestimation of the price
index of new cars.

The price indexes based on the pooled, the two-years and the yearly
regressions are quite similar. They increase to about 1.085-1.090 in 1994 after
which they decrease to slightly above the 1990 price level. Only the yearly
..Xed base period price indexes show an actual decrease in prices relative to
the 1990 price level. Comparing the CBS index with these price indexes
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suggests that the major quality improvements of cars occurred during the
second half of the 90’s and in a lesser extent in the ..rst half of the 90’s.

As already mentioned in the former section the Fisher price index and
the chain price indexes based on the yearly hedonic price regressions are
expected to produce the best estimates of the true quality corrected price
index. These three indexes lie between the Paasche and the Laspeyres index
and the dizcerences between them, especially between the two chain indexes
are small. The Laspeyres chain index is equal or lies above the Paasche chain
index. The dicerence between the three indexes is largest in 1999 when the
dicerence between the Laspeyres chain price index and the Fisher price index
amounts 5.5 percentage points. The Laspeyres chain index indicates that
the car prices in 1999 are 1.1 percentage point above the 1990 price level
of new cars whereas the Fisher price index indicates that 1998 prices are
4.5 percentage point lower than the 1990 price of new cars once controlled
for the quality improvements. The Paasche chain price index denotes a 0.4
percentage point price increase for cars between 1990-1998.

3.2 The discrete choice method

A possible way to estimate a quality adjusted price index based on discrete
choice models is to derive the expenditure function. The idea is that by
specifying a certain utility, or alternatively speaking standard of living level,
U one can derive the minimum amount of money needed to attain this utility
level at dizerent points in time. The ratio of the amount of money needed
at time t and some base period t, serves as the quality adjusted price index.

The expenditure function is obtained by minimizing the total expenditure
necessary for the consumer to attain a speci..ed utility level of t: An issue
here is the choice of the utility level u: A possibility is to choose a level based
on the choices of the product characteristics of the average consumer in the
base period t, or the end period T (in that sense it is similar to the Laspeyres
and the Paasche price index). In this context the minimization problem is
speci..ed as follows

X

min PkXk + p(z)z (17)
X1;:5Xn;Z k=1
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subject to

U(Xy; i Xn2) > =d (18)
Xk Z > =0(k=1:;n)

The optimal values of x® and z°depend on the prices and on the level of
utility. The prices are derived by estimating the conditional logit model. H;
and H, are known as Hicksian demand functions for the x, and z.

X = Hi(ps;ipnas @), =H;(px; p(2);0); (k =1;::5n)  (19)
z° = Hz(ps; 15 pn; P(2), W)=H;(px; p(2); &)
Substituting the optimal values of the x,’s and z in P pkXk + p(z)z gives
the expenditure function.
X >
PkXi +P(2)2° = pcHk + p(2)H; = m(ps; p 1) (20)

k=1;:;n k=1;::;n

A quality adjusted price index DCPI; between two points in time t, and
t is then achieved by deriving the expenditure functions my, and m; for t,
respectively t and dividing m¢ by my, for a speci..ed utility level o; with the
vectors storing the prices pi and pg now being time dependent:

M¢(Pix; Piz; )
mto (ptoX; ptoZ; U)

As you can see the price index of period t only depends on the speci..ed
utility level and prices (from both the base period and period t), but not on
the quantities of goods (or parts of goods) consumed. This indicates that
price indexes based on the discrete choice model do not suzer from lower
level substitution bias.

DCPI, = (21)

3.3 A comparison of the two methods

Both approaches are based on the same theoretical concept namely con-
sumers maximizing their utility under a budget constraint. However, the
two approaches dizer in the further elaboration of the theoretical model. The
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hedonic approach is based on both consumers and producers utility maximiz-
ing behaviour whereas the discrete choice model concentrates on consumer
utility maximizing behaviour. In the hedonic approach the resulting prices
of product characteristics are market equilibrium prices in which each con-
sumers marginal rate of substitution between product characteristics of the
product and all other goods is equal to the marginal cost of producing this
characteristic. In the discrete choice model only consumer’s behaviour are
taken into account. The valuation of a product characteristic can be retrieved
by calculating the MRS between that good and the other goods. Another
theoretical dimerence is that the hedonic method is based on the idea that a
product is a bundle of product characteristics and that consumers actually
buy these characteristics instead of the products itself. Hence, it more or
less assumes that a consumer can choose any conceivable con..guration of a
composite good. This is not the case with discrete choice models in which
one can only choose existing product variants. A drawback of the discrete
choice model is that, due to the assumption of extreme value distributed er-
ror terms, it has the Independence of Irrelevant Alternatives property. This
drawback may be (partly) overcome by using nested logit models:

A more pragmatic dicerence between these two methods lies in the data
requirements for the empirical part. The hedonic method only requires ag-
gregated market data like data from product prices, product characteristics
and sales volume whereas the discrete choice method cross-section data is
needed, in particular it requires consumer-speci...c data with respect to his in-
come and probably also other consumer speci..c data determining consumers
product choices. This is a major drawback of the discrete choice method since
information on consumers is, at least in the Netherlands and probably also in
most other countries, not available. Usually, data sets only contain detailed
information on product or on consumer characteristics. The extra costs in-
curred with collecting both types of data may be considerable. A solution
may be to combine information from two sources, i.e. one with detailed prod-
uct information and one with detailed consumer expenditure information but
incorporating information on consumer expenditure will probably be quite
ad-hoc

The performance of the two approaches have been compared by among
others Mason and Quigley (1990), Cropper et. al. (1993). Mason and
Quigley performed Monte Carlo experiments using both techniques on the
same data-set in order to compare their willingness to pay for commodity
characteristics estimates. Their results indicate that the hedonic method
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produces relatively good estimates when the size of the error term is small
whereas the discrete choice model gives better estimates when the size of
the error terms is medium or large. With respect to forecasting consumers’
choices the hedonic model seems to perform relatively well when the size of
the error terms is small whereas the discrete choice model does relatively well
in case of medium and large sized error terms. Croppper et. al. compare,
also by simulation, the performance of the multinomial logit model and the
hedonic model in estimating consumer preferences for housing attributes.
They ascribe preferences over the attributes of houses to a population of
consumers and they calculate equilibrium prices by having them bid for a
set of houses. With the resulting data set they estimate the two models.
The estimation results show that marginal willingness to pay for an product
attribute is estimated equally well by the two methods but that the logit
model outperforms the hedonic method in valuing non marginal attribute
changes.

4 Concluding remarks

After the publication of the Boskin (1996) report on cost of living indexes
interest in the correctly estimating such indexes renewed. The main result
of the report was that conventional cost-of living indexes overestimate the
true cost-of-living index. One of the causes is that for certain products the
product speci..c price index is overstated because quality improvements of
the products have not been accounted for. An often used method in the
academic world to construct quality adjusted price indexes is to use hedonic
methods. However, discrete choice models may also be useful in this context.

The two methods dizer both theoretically and empirically and they both
have their pros and cons. The two approaches are based on the same the-
oretical concept namely consumers maximizing their utility under a budget
constraint. However, they dizer in the further elaboration of the theoret-
ical model. The most important dicerence is that the hedonic approach
is based on both consumers and producers utility maximizing behaviour
whereas the discrete choice model concentrates on consumer utility maxi-
mizing behaviour. A second main dicerence is that in the hedonic approach
it is assumed that a consumer can choose any conceivable con..guration of a
composite good whereas discrete choice models only focus on existing product
variants.
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With respect to dicerences in empirical work the ..rst thing which is
noteworthy is that price index ..gures obtained using discrete choice models
do not seem to sucer from product substitution bias like the ones obtained
through hedonic methods. Second, past empirical research has indicated that
discrete choice models estimate the monetary value of non-marginal changes
in product characteristics relatively well compared with the conventional he-
donic estimation methods. This is also likely to result in a better quality
of the price index ..gure. One of the main disadvantages of using discrete
choice models is that the data requirements are much higher; you need data
on both product and consumer characteristics instead of only product char-
acteristics. Furthermore, calculating the price indexes once when has the
data is also more complex in case of the discrete choice models.
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