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1, INTRODUCTION
The Consumer Price Index is an indicator of changes in consumer prices for
goods and services. In order to measure only price changes over time, statistical agencies
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with consumer behavior. Using a fixed basket ensures that the quality and the quantities

of goods in the basket are fixed, so that the index reflects pure price changes.

According to Statistics Canada {1992, 22-23) , the CPI is often used to determine
the amount by which it would be necessary to adjust incomes, wages and other payments
to maintain previous purchasing power in the face of changing consumer prices. It is used
in this manner to adjust government payments resulting from social programs such as the
Canada Pension Plan, Old Age Security and the Guaranteed Income Supplement. Some
labour-management contracts also contain cost-of-living adjustment (COLA) clauses,
through which wages and salaries are tiedto the CPI in 2 variefy of ways. Many other
financial arrangements make reference to the CPI in adjusting terms of payment. A
partial list includes rental agreements, insurance coverage, private loans, spousal
maintenance, and child support allowances.

In yet another application, the CPI is used to “deflate” various macro-economic
series expressed in current dollars; that is, to transform them into constant-dollar series.
The “Personal expenditure on consumer goods and services” component of the National
Accounts and the values of retail sales and average wages are examples of series that are

deflated with consumer price indexes. The Bank of Canada, which is interested in

measuring inflation precisely because their primary goal is to have a low, stable and



predictable rate of inflation, also uses the CPI as a gauge of the impact of public policy
changes.

Recently, Boskin et al. (1996) concluded that traditional methods used to measure
pure price changes might overestimate actual changes.” For the USA, the CPI was
overestimated 1.1 % per year prior to 1996 according to the Boskin Report. Some of the
potential sources of bias in the CPI are product substitution, new goods, outlet
substitution and quality change, among which quality change {0.6% per year) accounts
for the biggest share in Boskin Report. For Canada, Crawford (1993) estimated the upper
limit for CPI total annual bias to be 0.5%. The Boskin Commission proposes use of the
hedonic regression method as an alternative to manufacturers’ cost estimates in making
quality change adjustments. They also respond to those who object to hedonics because
of practicality issues. They recommend that an independent group be organized, arguing
that “Such a group could pursue more fundamental research in cooperation with the BLS
(Bureau of Labour Statistics) and provide a framework for experimentation with various
alternative data collection and estimation approaches.” 2

The purpose of this paper is to investigate the use of hedonic methods as an
alternative to traditional methods of quality adjustment for refrigerators by analyzing the
relation between refrigerator prices and quality. Section 2 explains the hedonic regression
mode! and how it has been applied in real world applications by statistical agencies, as
well as presenting the theoretical background of hedonic functions. Section 3 provides an

historical overview of the use of hedonic regression models, section 4 discusses the data

1 From this point on T will refer to Boskin et al. (1996) as the “Boskin Report.”

2 The Boskin Report is available in html format. No page numbers are present.
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and section 5 presents the empirical results of an application of hedonic estimation to 2
sample of refrigerator prices for home use. Finally section 6 presents the conclusions of

this paper.

2. THE HEDONIC REGRESSION MODEL
2.1 METHODS OF QUALITY ADJUSTMENT IN THE CPI

For most consumer goods, Statistics Canada currently uses the following
procedure to make quality adjustments to the CPI. The traditional “matched model”
method of measuring price changes uses prices for the same sample every time by
specifying each variety in the sample, thus ensuring the price difference between periods
reflects only pure price changes. Problems associated with this method arise when the
price changes observed are not representative of the movement for that good. Triplett
(1969) mentions a study by Burnstein (1961) where a price index for refrigerators which
complied with BLS specifications from mail-order catalogs was constructed. He also
constructed an index for all refrigerators and comparison of the two indexes revealed that
the index derived from the prices of refrigerators that conformed with BLS specifications
was downward biased. In a similar manner, Rees {1961), using mail-order catalogs,
constructed indexes for ten non-durables. Three out of the ten indices coincided with the
BLS indexes; Rees compared the procedure he used to BLS methods for one of the other
seven indexes and concluded that “inspection of the {BLS) worksheets revealed serious
errors in following the BLS specifications.”

When an item being priced is no longer available in the market, the Statistics

Canada field representative must find a replacement that has comparable specifications. If
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s not possible, a very similar item is priced and the quality difference is determined
by the field specialist. The field representative completes a form called a Quality Price
Change Report (QPCR), and he/she specifies on it the observed price difference between
the new and the old selection, the estimated quality difference between them and the pure
price change. For clothing in the CPI in Canada, the price collectors are asked to use
comparative judgment in cases of replacements. However, the decisions of the field

representative depend on the personal abilities and knowledge of the individual collecting

Another problem is that althongh the range of acceptable quality is defined by the
official specifications, the matched models may not be identical. The stricter the selection
process is, the less likely it is that this kind of error occurs. However, excluding more
variants of a good raises the problem of representative index movement. Berndt (1991)
suggests using regression analysis to reduce the severity of this fradeoff.

To minimize the effect of unrepresentative samples, substitution is done for items
initially included as described above. In this case, the problem of discontinuous variants
is solved using “overlapping’ method, in which the initial item and the replacement are
priced at a point in time when they are both available. The ratio of the prices is then used
as an adjustment factor for the replacement. Lowe (1999) lists a number of limitations of
this kind of replacement. First, an item is replaced when it is no longer available in the

market. In such a case, the price is usually discounted to clear stocks. Second, new items

may be introduced at a very high price to capture those customers placing a great value

market as a new bundle of characteristics not available at all before, may be introduced at



a low introductory price to atfract customers until it is accepted in the market. Fourth, the
manufacturer or the retailer may misjudge their expectations on price, which have to be
corrected later. Fifth, the purchaser may not correctly estimate the relative qualities of the
former item and the replacement when there are no common characteristics or when a
new feature previously unavailable is introduced within the replacement.

Another possibility is to adjust price changes for alterations in the good itself. For
example, if a water dispenser becomes part of the standard refrigerator over a pricing
period, then the previous price of the refrigerator can be adjusted for acduiring the
additional feature.

Lowe (1999) discusses the fact that new features first appear in the high en
models of the quality range with a significant premium. By the time these features are
widely mserted in models that are replacing older models in the sample, they lose their
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onic function in use was estimated using higher valies of these

features. This can be avoided by updating the hedonic function regularly.

2 THEORETICAL FOUNDATION
The theoretical background for the hedonic method was developed after the

applications. The hedonic theory was first described by Rosen in 1974, In his article, he
analyzed buyer and seller choices and the meaning and nature of market equilibrium
Rosen describes hedonic prices as

the implicit prices of attributes that are revealed to economic agents

from observed prices of differentiated products and the specific amounts of

characteristics associated with them. (page 34)

C The hedonic hypothesis states that each good possesses a set of characteristics
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X ={Xi, Xz, ..., Xn), Where x;is the amount of characteristic i in good x. When you buy a

product, you actually buy this prebundled set of characteristics. Rosen (1974) describes a
good as a space such that every point in this n dimensional space corresponds to a
different bundle of characteristics, even though some of these defined points never exist
in the market as they were not manufactured at all. In addition, there exists a function
f(x) =f(x, ..., X,) defined for spaces x > 0, that determines the price of good x;
in other words, p = fx). If N varieties of the good exist, then P is an Nx1 vector of their
prices of and x is a matrix of their characteristics N x n.
In the theoretical appendix to Triplett (2004), Triplett demystifies the hedonic
hypothesis with his grocery cart example:
Suppose grocery stores offered consumers choices among preloaded carts of groceries
containing different quantities of groceries in each cart. The price for each cart is
posted, but not the prices of the individual items loaded into the cart. One could
estimate a hedonic function for grocery carts: The price attached to the cart of
groceries is the dependent variable in equation, and the quantities of groceries in each
cart make up the right-hand side variables —loaves of bread, boxes of breakfast
cereal, heads of cabbage, and so forth. The estimated implicit prices for groceries
from the hedonic function can then be interpreted as the prices of these groceries as
they would have been if they had been posted on the grocer’s shelves.  (page 2)
With the hedonic price regression, one is estimating the price function. Rosen (1974)
suggests that if one adopts the convention of measuring x; such that they are all “goods,”
then consumers place positive values on all of them. Then p{x) is an increasing function
of x;’s, op/ox >0. There is no restriction on p(x) being linear. The estimated price

function does not reveal either consumer preferences or the production function but it

tells us the market equilibrium prices of characteristics. Both consumers and producers

3'Ihegmcexymexmnp]e was first given in Triplett (1976) .



make their decisions by maximization, and competitive equilibrium prices, where
demand equals supply, prevail.

Rosen (1974) describes p(x) as

the minimum price of any p.,cnage of characteristics. If two brands offer the same

bundle, but sell for dlfferent prices, consumers only consider the less expensive

one and identity is irrelevant to their purchase decision. (page 37)

However, when we introduce manufacturer or brand as an exogenous variable in
the hedonic model, then we can explain price differences for ‘identical’ bundles offered
by different manufacturers, because the manufacturer is a proxy for other quality features
that can not be measured but are perceived by consumers. Of course, it must be
remembered that one can never include all the x;’s, as quality is not readily explained
quantitatively. The implicit market equilibrium involving hedonic prices is elucidated in
Rosen (1974).

Hedonic price models are not just functions relating quantities to prices; rather,
they are aggregations of the prices of characteristics in the bundle. Given our hedonic
price function p = f(x), we can define implicit or hedonic prices as partial derivatives of

the hedonic function:

opx)=0ftx) +=1,...n m
6Xi axi

The right hand side of this equation represents how much the price of the good x
changes if you increase the amount of characteristic x; incrementatly, holding the levels
of all other characteristics constant.

o specify the hedonic fimetion, first we need to know the characteristics vector

x. * Brachinger (2002) deﬁnes a good as the set of all variants of the good, for which the

4 1t is an implicit assumption of the hedonic approach that goods are not homogeneous. Goods as such empirically do not exist. What
empirically exist are more concrete examples or variants of the idea of a certain good, all of which are more or less different.



price can be estimated with the same regression equation. The observed price of these
variants of the good varies in itself. He describes the suggested statistical model for the
prices as
P=fxp)+u, &)
where x;= (X1, X2 , ---, Xnj) is the characteristic vector for variant j; and
B=(B1, .., Bn) is the vector of unknown coefficients, where By is the implicit price of
ﬂhuraf‘*nnghc k. The variable u is the random error term and the classical assumptions
hold; i.e. E(u|x;) =0 and Var( u | x;)= 8°.
The characterictics vector and the parameters may change over time, so we can write
the price of variant j that we cbserve at ime t ag
P=f(x,B) +v;', =L, .. N, 3)
where N is the population size, % = (x;;', ...., X;») is the characteristics vector for variant j
at time ¢, B'= (B, ..., o)) is the parameter vector at time t, and E(v; [E(xM=0.
Once we have estimated the parameter vector, the hedonic price can be used to
construct price indices. For example, to construct a true hedonic Laspeyres price index,
one compares the hedonic price of a particular good at two different times while holding

the quality of the good x, at its level in the base period, xo. It is defined by

HPT 0= P o = P2 BY @)
P" P(’, BY

where Ph"qm,T is the quality adjusted hedonic price of the good at time t.



2.3 FUNCTIONAL FORMS

An important issue in the estimation of hedonic regression models is the choice of
functional form. A hedonic function is an aggregation of the implicit prices of the
characteristics contained in a good. Pakes (2004) discusses the implications of theoretical
constraints on the choice of functional form and concludes that “the functional form to be
used is not constrained, any functional form rich enough to include significant variables
will work and there are no constraints on the coefficients either”(page 9).

Pakes points out that especially in “high tech” industries, the estimation model
will differ over time when there is entry into those characteristics markets with high
markups. He notes that Court and Griliches suggest estimating a surface which relates
prices and characteristics and time and then using the estimated surface to obtain
estimates of price changes for products with constant characteristics. Also, one must not
ignore in this perspective that changing consumer preferences affect the resulting market

equilibrium and thus the prices. Due to varying preferences, for similar reasons the
hedonic function for a good may be unique to the particular market in question.
Pakes (2004) uses the following example to explain why there are no constraints

on the coefficients:

Assume people that are sick with this disease care about their ability to grip
objects and their overall health (we include the health index because the drugs
that treat Rheumatoid Arthritis can have toxic side effects). The drugs actually
marketed are defined by their content of various chemicals, and the
fransformation from chemicals to “grip ability” and *“overali health™ varies by
mdividual. We simplify slightly and assume that there are two types of drugs that
treat Rheumatoid Arthritis (type A and type B). The National Institute of Health
performed a series of tests and the results showed that for the vass majority of
patients drug type A is as effective as drug B and is far less toxic. In particular the
“toxicity” rating of drug A (measured as the fraction of people whom the drug
causes serious harm to) 1s essentially zero. On the other hand Drug B is effective
on most of the, say, 5% of the population that drug A does not help, but has a
toxicity rating of 0.7.

Once the results of these tests are made public drug companies rush to produce
different versions of the type A drug. Indeed companies keep entering into that
part of the market until the expected discounted value of profits from marketing
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such a drug falls below its development costs. The large number of producers of
type A drugs generates competition in that drug’s market and this forces down
mark-ups on drugs of type A. Of course the large number of patients consuming
these drugs implies that the firms that produced it are still able to cover their
development costs (even given the small mark-ups). The market for drugs of type
B is too small to support more than one firm, so that producer sells its product at a
“monopoly” price. The margmal cost of production is similar for both types of
drugs, so the hedonic function will be largely determined by differences in mark-
ups. Since mark-ups are higher for the more toxic drug, we should expect the
hedonic regression of price against eﬂicagy and toxicity to pick up a strong
positive coefficient on foxicity, (page 10)"

According to Brachinger (2002), one of four functional forms can be used to
estimate hedonic price models. None of them is considered to be superior to the others.

Which one will perform best is unknown before the estimation is done,

The first functional form is the ordinary linear model given by

p="Bo+Bi*xi +Bo*xp + ..+ Pty (5)
where
2p(x)=Bi (6)
R

is the implicit price of characteristic i. If characteristic i is a quantity, such as capacity

o~

Cu./Ft.) or amount of k¥'Wh per vear energy consumption , then x; is a continuous
variable. If characteristic i is a categorical variable (such as whether the refrigerator has
water filtration or not) - i.e., it has the value 0 or 1 depending on whether the feature is
present - then x; is a dummy variable. The regression coefficients show the marginal
change in price with respect to a unit change in the corresponding characteristic x; of the
good.

The second model is leg- near, described as

5 This is an example taken from Cockburn and Anis (1998).

10



hp=FB+Bi* + B+ ..+ Bt (7)
with hedonic prices given by
3 p(x) = Bi*p ®
g X;

In this model the coefficient B; indicates the rate at which price will increase with respect
to characteristic i at a given level of characteristic i.

Ancther model is the double- log mode! where

lnp=InPo+fi*Inx;+P*mxy+ ... +P*Inx ) -
and the implicit prices are given by
Op(x)= B; *p. (10)
6xi Xi

The coefficient §; indicate the percentage change in price for a 1 percent change in
characteristic i at a given level.

The last model is the linear- log model :

and the hedonic prices are
op(x)=Pi_ (12)
8xi xi

where coefficient Bi shows how much price will increase for a 1 percent change in
characteristic x;.

For any of the models described above, the implicit price of a characteristic that is
represented as a dummy variable in the model is the difference in theright-hand side of

the equation between the two cases where the dummy variable equals 1 or 0. For

example, for the log linear model, the difference in the logarithm of prices when one of

11



the dummy variables is 0 and when it is 1, keeping everything else the same is the
implicit price of the variable in question. That is to say, the coefficient estimate is the

implicit price in the case of dummy variables.

3. A BRIEF HISTORICAL OVERVIEW
3.1 EARLY APPLICATIONS OF THE HEDONIC REGRESSION MODEL

In chapter 4 of his book The Practice of Econometrics, Berndt (1991) discusses
some of the early contributions to the literature on hedonics. The first published article
that applied hedonic techniques is by Waugh (1928), who explains the relationship of
vegetable prices and quality characteristics using what he called the method of multiple
correlation analysis. In his paper, Waugh uses physical characteristics to explain price
differences for asparagus, tomatoes and cucumbers sold at the wholesale market in
Boston.

Next, Court {1939) estimated a hedonic price equation for cars for the purposes of
what would today be an anticompetitive pricing case before the Competition Tribunal.
The US Bureau of Labour Statistics (BLS) had stated that over the period 1925-1935,
GM brand new car prices had increased 45 % on average. However, the BLS had been
using only average list prices; quality improvements were not taken into account. Court
applied what he called the hedonic pricing method to estimate parameters for such
automobile characteristics as physical design and operating characteristics, which
contribute to the utility from ‘consumption’ of cars. He regressed list prices on the model
of car purchased, time and other car characteristics such as power, speed, internal space,

etc. He constructed a model from which, by keeping all other variables the same, on

12



could measure the pure price change over time. His mode! implied that GM brand
average new car prices had actually decreased about 55% over the period 1925-1935.

Griliches (1961) followed Court, by investigating suggested retail antomobile
prices in the US. He regressed prices on various characteristics of a car: quality variables
such as horsepower, weight and length; and dummy variables for possession of other
quality attributes in the US for the years 1937, 1950 and 1954 through 1960. The main
problem in his regression was multicollinearity between characteristics. He found that the
value of quality changes measured in implicit prices of different years varies. Quality
changes at their 1950 implicit prices account for all of the price changes between 1950
and 1960. However, if we were to value these changes at their 1960 implicit prices, the
same quality changes represent almost half of the price increase over the same period.
This example shows that the hedonic function of a good varies over time.

Chow (1967) studied mainframe computer rental prices over the period 1955-
1965. His intention in this study was to distinguish between the effect of technological
improvement on demand and other effects on demand for computer rentals. Although he
was unable to include all the relevant variables, his estimates were statistically significant
and he computed a quality adjusted price index.

In most studies, the research was not initially intended to be used for price
indexes. For clothing items, hedonic models were first constructed to help identify
relevant quality characteristics. Eventually hedonic models became sufficiently

developed to be used for quality adjustments.
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3.2 THE EXPANDING ROLE OF HEDONIC METHODS

Statistical agencies first applied hedonic methods to housing price indexes due to
the severe heterogeneity in characteristics of new construction. In 1968, the US Census
Bureau was the first federal agency to adopt the hedonic method. The traditional
‘matched model’ method did a poor job of correcting for quality differences between
houses with unique combinations of regional location, area of floor space, number of
rooms and bathrooms, construction year, neighbourhood and many other quality
attributes.

Many years later, the US Bureaun of Economic Analysis began producing hedonic
price indexes for computer equipment and peripherals in December 1985, The Bureau of
Labour Statistics’ slow incorporation of hedonic methods in price index construction
ended in January 1988 when the BLS mtroduced an age adjustment for the rent index.
Clothing indexes were considered next, beginning in 1991, In 1998, hedonic methods
were introduced for the computer index, followed by the television index in 1999. Over
the last few years, the use of hedonics has developed further and hedonic methods have
been employed for additional goods, mainly goods durable in nature — major appliances,
camcorders, DVD players, etc.

In the Netherlands, the first quality adjusted price index for cars was estimated in
1966. In Canada, hedonic methods were first used in 1974 in the New Housing Price
Index for Vancouver. However, the use of hedonic methods was not widespread. The
Boskin Report served as a trigger to encourage statistical agencies all over the world to
adopt alternative methods of estimation and sampling. Recently, Statistics Canada started

conducting studies of new methods; the first attempts to explore the use of the hedonic



approach involved clothing, computers and software and television sets.” Statistics New
Zealand put hedonics into practice for used cars in 2001 and some major household
appliances in 2002. The Statistics Bureau of Japan added Desktop PCs and notebook PCs
into the CPI in 2000, and uses hedonic methods for constructing price indexes for them.
The same methods are used in calculating a price index for digital cameras also. The
National Institute for Statistics and Economic Studies in France uses hedonics for
dishwashers, TVs, books, PCs and men’s long sleeved shirts,

The Ottawa Group was created in 1994 to provide “a forum for specialists to
share their experiences and discuss research on crucial problems of measuring price
change. Without avoiding theoretical issues, the focus of the Gmﬁp is on applied
research, particularly, though not exclusively, in the area of consumer price indices .””
The Group examines the advantages and disadvantages of various concepts, methods and
procedures in the context of realistic operational environments, supported by concrete
examples whenever possible.

Moulton (2001) notes that according to Landefeld and Grimm (2000), 18% of US
GDP final expenditures are deflated using indexes that are calculated with hedonic
methods. The Boskin Report states that if the change in the CPI overstated the change in
the cost of living by an average of 1.1 percentage points per year over the next decade,
this bias would contribute about $148 billion to the deficit in 2006 and $691 billion to the
national debt by then. The bias alone would be the fourth largest federal program, after

social security, health care and defence. By 2008, these totals will reach $202 billion and

& Markle, Teeri (1958)
7 www.ottswagroup.org, Background



$1.07 trillion, respectively.

Moulton (2001) states that hedonic research has often led to improvements in
sampling for the matched model indexes. In fact, US statistical agencies have found that
hedonic analysis is a useful toof, whether used in the background as a guide to application
of the matched model method, or used directly in making quality adjustments for sample
items that are being replaced. Looking for new methods of measuring quality changes for

items in the CPI has become one of the main purposes of hedonic method studies.

4. BACKGROUND FOR REFRIGERATORS AND DATA

4.1 BACKGROUND

LW 3 Vg

I selected refrigerators as the subject of this study after discussions with
commodity officers at Statistics Canada. The attributes of refrigerators vary depending on
the manufacturer and thus provide quite a number of choices for consumers.

Currently, Statistics Canada is looking for ways of utilizing hedonic estimation
methods for quality adjustment purposes in the CPI. Already, it is using hedonic models
for personal computers, and the Prices Division has started a research program to
investigate the possibility and the practicality of using the hedonic approach for clothing
items. Markle {1998) constitutes one of the{ first outputs of this program.

It has been less than 100 years since the first known home-use refrigerator was
marketed. According to the website www.inventors.about.com, the first public
demonstration of refrigeration was shown made by William Cullen at the University of

Glasgow in 1748. However, he did not see any practical purpose in his discovery. It was
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not untl 1913 that the first refrigerator designed for home use was Domelre,
manufactured in Chicago by Domelre ®

During the 1940s, use of refrigeration systems became very common in the
typical household. Automatic defrost and automatic ice makers first appeared in the
1950s and 60s. Later on new features were added to the refrigerator and environmental
concerns brought energy efficiency with them.

The Canadian Appliance Manufacturers Association in its 2004 Major Appliance
Industry Trends and Forecast, states that

The refrigeration market continues to expand with both side-by-side refrigerators

and refrigerators with the freezer on the bottom gaming in popularity. Water

filtration is a growing feature, which is expected to increase in demand as taste

and safety continue to be of paramount importance to consumers. Similarly,

through-the-door ice and water dispensing systems and in-the-door ice units will

continue to grow in popularity as consumers look for convenience.

Given the size of the refrigerator in the kitchen, styling will play 2 more

significant role in the future. Colors continue to focus on stainless steel and the

stainless-look finish that does not show fingerprints.

They also report some statistics and their expectations regarding market conditions. In

2003, 45% of sales were estimated to be 16.5 — 19.4 cu. fi. sized refrigerators. Excludin
compacts, forecasts of market share for 2004 are as follows: 2-Door Top Freezer
Refrigerators, 70.5%; Side by Sides, 13.5% and 2-Door Bottom Mount Refrigerators,
16%. {page 29 and tables 4.6 and 4.8)

According to the Consumer Reports website, displays that show actual
temperature, tilt-down bottom-freezer drawers and tilt-down wire racks and slide-out

shelves in the freezer work well. Adjustable door bins, glass shelves, displays that show

the temperature setting, a temperature-controlled drawer, and a water filter are reported to




be important features
The key features are the position of the freezer compartment and capacity. These
determine the price range one will pay; side-by-sides are usually more expensive than the

top freezer &

type, and the larger the refrigerator the more costly it will be. Refrigerators
consist of a bundle of characteristics that do not change much over time. In samples
collected for the CPI, items are replaced by others that differ in secondary characteristics.
When using hedonic price models for estimating quality changes, it is preferable to have
product attributes that do not change continuously so that we can derive a model from
cross sectional data and use it to adjust for replacements.

Refrigerators are covered under “Refrigeration and Air Conditioning Appliances’
and included in the Household Appliances category of the CPI together with others such
as cooking appliances, laundry and dishwashing appliances and other appliances. The
first Refrigeration index was published in September 1978, The adjusted weights
associated with the 2001 basket, effective July 2004 are 0.20 for ‘Refrigeration and Air
Conditioning Appliances’ and 0.74 for ‘Household Appliances’. Adjusted weight for
‘Refrigeration and Air Conditioning Appliances’ in the 2001 basket effective July 2004,
for Canada is 0.20; it constitutes 28% of major appliances. The level of the Refrigeration
and Air Conditioning Appliances index in September 2004 was 97.8 (1992=100) and thus
it has declined by 2.2% since 1992,

Major appliances are good candidates for the application of hedonic methods
because they have a wide variety of combinations of features that change quickly over

time due to technological improvements and/or competitiveness. Under these
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circumstances, statistical agencies have to take into account market conditions when
goods disappear or new goods are introduced.

Only a few studies of hedonic regression models for refrigerators seem to have been
published. Triplett and MacDonald {1977) computed new indexes of cutput for
refrigerators, using hedonic methods to adjust for quality change. The hedonic technique
is applied in a new way (it is used to make quality adjustments to prices before they are
used in the index), and the results are compared with those from methods used in
previous hedonic investigations. Shepler (2001) wrote a paper on developing a hedonic
regression model for refrigerators in the US CPI as part of research to extend the use of
hedonic regression models for quality adjustment purposes. She used the existing CPI
sample, with a supplemental sample, to develop a log-linear hedonic function for
refrigerators in the US. She used her model for quality adjustments between July 1999
and April 2000. She found that the impact of using hedonic price function for quality

adjustments was negligible due to the small proportion of substitutions in the index.

For the purposes of the CPI, Statistics Canada collects prices for refrigerators for
the ten provinces and the three territories. Samples in the price survey are obtained by a
Judgmental selection of geographical area, types and locations of outlets. The selection of
outlets is based on the volume of retail sales revenues, time and budget constraints.

The degcl;pﬁnn of a renregentative refricerator 3( in the UPT cpecﬁnnﬁnﬂ} is ag
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Frost-free refrigerator, 16.5 to 29.4 cubic feet, two door model with freezer
compartment above the refrigerator section.

Freezer: Ice cube tray(s) and/or ice bucket, interior full or half shelf and freezer
door shelf.

Refrigerator: Adjustable glass and/or wire cantilever full or half shelves. Meat,
fruit and vegetable drawers, door shelves and/or bins (fixed or adjustable), egg
storage and dairy compartments.

As indicated in the specification, the types of refrigerators priced for CPI
purposes are limited by size and freezer type; the selection is the top seller capacity-wise,
Thus to estimate a hedonic regression model for refrigerators, if SC data were used, all
the available types would not be included in the estimation model. In comparison to the
Sears departiment store online cataloguie, the SC data lack diversity in values for some
important characteristics of refrigerators. For the construction of the consumer price
index, SC collects five to six prices on average at a representative city in each province, a
total of 76 observations at a time.

However this sample size was not chosen for the purposes of estimating a hedonic
regression model. Lowe (1999) states

Many of the problems at the detailed level arise from having too small a sample,

so that too much dependence is placed on the evaluation of replacements. It may

not be practicable to obtain a large fraction of all clothing sales, but for many
consumer durables the range of choices at any one time is limited. Electronic data
recording allows us (potentially) to collect a much larger volume of data, and that
could help alleviate the problems of substitution and of including new varieties.

The returns from investing in such data, even in using matched samples without

capturing characteristics data, are more likely to produce useful results than trying

to estimate quality changes for these commodities on a supposedly representative

small sample. (Page 26)

In other words, a sample of just 76 observations is likely to be too small for the

estimation of a reliable hedonic model.

9 This specification is drawn from an internal Statistics Canada document.



Shepler (2001}, who developed a hedonic regression mode! for refrigerators in the
US CP], also found that the existing CPI refrigerator sample was not sufficient for
modeling and collected a supplemental sample. Her final sample for estimation purposes
contained 327 observations.

Since collecting a supplemental sample for Canada was out of the question, I was
required to use another source of data. The online catalogue of Sears, on October 2™,
2004, had 173 top freezers, 129 bottom freezers and 156 side-by-side refrigerators
available. It provides a relatively large sample of detailed and reliable information on
product characteristics for my purpose.'® This sample is not a judgmental or limited. If I
had used SC data, some of the characteristics atiributed to refrigerators would have
needed to be collected independently from other sources, which is cost-
inefficient and time-consuming. Even though the SC database goes back to the 1990s, it
is inadequate for the estimation of a reliable hedonic function. This is a serious limitation,
because for hedonic methods, the model is only as good as the included relevant quality
features.

The overall quality of the data was good. I deleted a total of 32 observations for
which the KW/hrs of energy consumption were unavailable, and also another observation
for which the colour was titanium. All of the refrigerators in my sample are frost-free.
There are three types of refrigerators: freezer on top, side-by-side refrigerator/freezer and
freezer on bottom." The model was specified with types as independent variables and the

natural log of price as the dependent variable. Dummy variables for brand, colour,

icemaker, sound reduction, water filtration, temperature and humidity controls, shelf type

10 s opendix 1 contain a sample showing the extent and format of information available in the Scars online catalogue.
1 Appendix 11 contains a glossary which defines all the available features of refrigerators.
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and other miscellaneous features were also included as independent variables. A
complete list of the explanatory variables is provided in Table 1. A sale price dummy was
included because around 77% of the prices had a sale price reported. The unweighted
mean price for all refrigerators in the sample is $1692.15." Since the unweighted mean
prices for each type are $1074.61, $ 1905.52 and $2132.87 for top, bottom and side-by-
side freezer refrigerators respectively, including type as dummy variables captures this
effect. The unweighted mean price for “regular” priced refrigerators in the sample is
$1566.05 and the unweighted mean price for “sale” priced refrigerators is $1730.44.

The finding that the unweighted mean sale price is higher than unweighted mean
regular price is unexpected, but may be because the high-end models were more likely to
be discounted for sales; buyers of cheaper refrigerators may not need a price incentive.
Histograms of the sale and regular price presented in Chart I show the frequency
distributions of prices. They show that refrigerators sold at the regular price have more
observations from the high-end market, which explains the result obtained.

Since I decided to include a constant term in the model, it was necessary to
exclude one of each group of dummy variables. Among brands, Frigidaire GPS was
excluded, since I had only 2 observations for this brand. !* The rest of the data is
separated into sub-brands as it was suggested by Shepler (2001). Brand is thought to
serve as a proxy for unmeasured quality characteristics. Liegey {2003} mentions that
Triplett and McDonald (1977) found brand to be a stafistically significant determinant of
refrigerator prices in their refrigerator hedonic regressions.

1 Sales information was not available.
13 The choice on reference group does not change the coefficient vector or the diagnostic test results.



When it comes to color, bisque was not included as an explanatory variable since
the other colors -white, black and stainless steel- are more in demand. Stainless steel’
and “stainless look’ were combined mto a single category because stainless look

efrigerators were few in number. Fresh food and freezer capacities were included
separately instead of including the total capacity, as the split between these two differs
even among same-size refrigerators.

As a measure of energy efficiency, Shepler (2001) suggests that rather than
including kilowatt hours of electricity used per year, one should use the energy star rating
as a variable because

Kilowatt hours cf ;!ectricity used per year was belf"eve.d to be an important price

factor; however it is strongly related to total capacity since in general larger

refrigerators require more electricity. This variable would be preferable to the
kilowatt hours used variable since it is unlikely that it would be highly correlated
with any other variables. '
However, instead of using the energy star rating, in order to reduce collineanity in my
model I used kilowatt hours per year used per Cu./Ft. By normalizing the energy use

variable in this manner, the concerns discussed in Shepler (2001) are eliminated.

Dummy variables are also included for reversible door, water filtration, sound
reduction, door kit, adjustable shelf, crisper humidity control, meat bin temperature
control, snack bin, dairy compartment, freezer basket, freezer can rack, freezer light and
miscellaneous freezer features. Different icemaker options are grouped together so that a
single dummy variable indicates whether or not an icemaker is included.’® Grouping

icemaker options could be an improvement on the model of Shepler (2001). Finally, with

14 No page number available in hiumi format,
15 See Appendix I for complete descriptions of these options.



respect to shelf type, glass is excluded; the other options are wire and spill-proof glass.
Having spill-proof glass in particular is considered to be an important feature. Grouping
them as wire or glass would lose the detail on spill-proof glass, while including it as a

ummy variable would result in a corre

5. REGRESSION MODEL AND RESULTS

The preliminary model is a linear model which includes all the variables created
from the information available. * Since a refrigerator that does not have any of the
characteristics defined would not be a refrigerator and thus should have no value or price
attached to it, suppressing the constant in the hedonic equation for refrigerators would
seem logical. However, to be able to perform various diagnostic tests in Stafa, I need to
have a constant term in the equation, since otherwise the software does not accept the test
commands. *” Note that if the regression equation does not include a constant, then R? is
no longer bounded between 0 and 1. Thus all the results reported in subsequent tables are
for equations with a constant term if not specified otherwise.

First I tested powers of the dependent variable, price, for a transform that converts
the dependent variable into a normally distributed variable. A normal distribution for the
dependent variable is desirable to help ensure that residuals are normally distributed,
which is necessary for hypothesis testing. For each of the transformations - cubic, square,

square root, log, reciprocal root, reciprocal, reciprocal square and cubic - a ¥ test

statistic for a test of skewness and kurtosis calculated. The results are as reported by

¢ is chosen. As Table

skewness and kurtosis test. The transform with the smallest x° vali

16 After the data were ready for use with any statistical software, I chose Stafa because it has a point and click interface and was very
easy to leam for basic econometric analysis. it also provides detailed explanations of its commands. Regression results fora
preliminary model with a constant term are in Appendix 1.

17 Regression resulis for a preliminary model without a constant term are in Appendix IV,
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IT indicates, the log transformation has the smallest chi square value, so the logarithm of
price is the transformation that is the most normally distributed among other
transformations. Thus, I will continue with the log-linear model, equation (7) from now
on.

Prior to doing further diagnostic testing, I estimated a log- linear regression using
the same set of explanatory variables. The results of this model are presented in Table
111" The adjusted R’ for the log-linear model is 0.9189 which means that almost 92% of
the variation in the dependent variable, LogPrice, can be explained by the included
variables. The reported F value is greater than F 4, 383 at the 5 % significance level,
which is the level of significance used through out this paper for all tests if not specified
otherwise. Thus we can reject the null hypothesis Hy : all slope coefficients are equal to
0.” For tests of individual significance, I will proceed with results of this log-linear
mode! with all variables included.

However, the Stata dropped two of the explanatory variables, SidebySide and
DairyComp from this regression, due to a dependency among the independent variables
in the proposed model. Which variable it drops is somewhat random, but it will always
drop one of the variables in the dependency. If I run auxiliary regressions for the dropped
variables, I can identify and show the dependency. An R-squared value of 1.00 and a
residual sum of squares of zero were obtained for both of the auxiliary regression
models.?® Not surprisingly, SidebySide is dropped from the model because it is perfectly

collinear with Top and Bottom. For DairyComp, perfect collinearity exists with SnackBin,

18 Appendix V ghows the regression resulte without the constant term.
19 Statistical tables do not show F 4 355, using F 4, 00 secures the relisbility of the conclusions.
20 Table IV and Table V show the regression results for SidebySide and DairyComp



which was not expected.

Starting from the first model shown in Table III, one can develop the final model
after doing diagnostic tests, for unusual and influential data, normality of the errors,
mutlticollinearity and other problems. First, I tested for outliers. A scatterplot matrix can
be used as a diagnostic tool to search for non-linearities and outliers in the data. The
continuous independent variables that are plotted are Price, freezer capacity
{ FreezerCap), fresh food capacity (FFCap) and kilowatt hours per year per
Cu/ft (KWHYCAP). The scatterplot matrix in Chart II shows that there are two
observations that are far away from the rest of the points. These two influential
observations are those observations for which KWHYUAP is greater than 40 units. They
may be outliers, observations with large residuals; or if it is a leverage, an observation
with an extreme value on a predictor variable, then in both cases, they can affect the
coefficient estimates. If these two observations are influential, then removing them from
the sample will change the coefficient estimates substantially.

To detect outliers the DFITS statistic that measures the overall influence of each
observation on the parameter estimates can be examined. The rule of thumb for
identifying influential observations is to check if the absolute value of DFITS for that
observation is greater than 2*sqrt( k/ N), where k is the number of estimated coefficients
and N is the sample size. For my sample k= 42 and N=425 and 2*sqri(42/425)= 0.6287.%

After deletion of the observations identified as outliers, I re-estimated the regression

model. After comparing the t-values reported for this model (Table VII) to those of the

coefficients for the previous model (Table IIT), it can be seen that some of the previously

21 Table VI ists the observations for which DFITS exceeded this critical value.



insignificant coefficients became significant; those of Whirlpoolgold, GE, Frigidaire,
other_brand, SpillPG and SnackBin are now statistically significant, but on the other
hand the coefficient of FreezerCanRack is not significant anymore. Thus, in this case, the

outliers have a substantial effect and it is appropriate that they are removed from the

Next, I looked at the normality of errors issue. Normality of residuals is necessary
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distributions respectively. First, I created the residuals for this equation and plotted the
kernel density plot, a standardized normal probability plot (pnorm plot) and the quantiles
of errors against the quantiles of a normal distribution {qnorm plot). These plots are
shown in Chart ITI. The pnorm plot is sensitive to non-normality in the middle range of
data while the gnorm plot is sensitive to non-normality near the tails. As can be seen in
Chart 11, the pnorm plot shows no signs of non-normality, but the gnorm plot shows

little deviation, especially around the upper tail. This deviation from normality can be
observed in the kernel density plot as well.

In addition, I carried out the Shapiro-Wilk test for normality of the errors. The
null hypothesis is that the errors are normally distributed. The results of the test are
presented in Table VIII. Since the p value is only 0.01294, at the 5% level of significance
we must reject the null hypothesis.

Next, I check for heteroskedasticity. If the errors are homoskedastic, then there
should be no obvious pattern when the residuals are plotted against the fitted values. The

plot in Chart TV shows that the range of the data points is a bit wider at the right en



which is an indication of heteroskedasticity. The results of the Breusch-Pagan test for
heteroskedasticity, presented in Table VIII, confirm that heteroskedasticiy is present, as it
is impossible to reject the hypothesis that the variance of residuals is consistent at the 5%
level of significance. For the final version of the hedonic price equation for refrigerators,
a regression with robust standard errors that take into account the heteroskedasticity were
computed.

Anocther potential problem in a mode! with too many explanatory variables is
multicollinearity. When there is a strong interrelationship among independent variables,
the estimates for a regression model become unstable, with large variances resulting in
insignificant parameter estimates that make it impossible to draw reliable conclusions

about the coefficient estimates. In addition, the estimated coefficients may vary from

sample to sample or with the inclusion/deletion of an independent variable.

Multicollinearity is problematic when one’s purpose is explanation rather than mere

prediction.

To check for multicollinearity, I examined the VIFs, or variance inflation factors.
The VIFs for the independent variables are presented in Table IX. A variable whose VIF
value is greater than 10 needs further investigation. As Table IX shows, five variables
had a VIF greater than 10.

Iran auwxiliary regressions for each of these variables with a high VIF, The first is
variable SidebySide, which has a VIF value of 31.70. As indicated in Table X, the
auxiliary R? value is 0.9685. The t-statistics of the coefficient estimates suggest that the

variables Top and FreezerShelf are the most closely related to SidebySide, which is to be
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previously) and freezer shelves are found in side-by-side refrigerators. Kenmore, which

has the second highest VIF value (15.85) has an auxiliary R* of 0.9299.% The t values for

all

sz

of the other brand variables are high in this equation, probably because the brand
excluded to avoid the dummy variable trap (Frigidaire GPS) accounts for only two
observations. Thus if a refrigerator is not Kenmore brand, it has to be one of the others. In
total, 91 of the 399 refrigerators, left after deleting twenty-six influential observations are
Kenmore.

After comparing the regression results for the new sample after deleting possible
outliers {Table VIIT) to the mode! that excludes the variable Kepmore (Table XIT), I
decided to drop Kenmore because the coefficient estimates change drastically. % Some of
the insignificant coefficients in the previous model, like those of Whirlpool, GE,
Frigidaire, KenmoreFlite and filterwater, became significant when Kenmore is excluded
or vice versa or their coefficients changed sign. However when I excluded the variable
SidebySide, the t values and coefficients estimates did not change in any way that affects
hypothesis testing, »*

The auxiliary regression results for FreezerShelf show an adjusted R? of 0.9244

and an F value of 122.66. % The t values imply that FreezerShelf is correlated mainly

\'xn'f re ﬁ}rrer&{gf !}:ms ctr‘n.bv.mr’n tun. /pes have onlv chelveg in the freezer and bottom

5 DINEW (cIte g g W5 I VW Uiy Saivix AN LIS

type refrigerators do not have shelves but baskets in their freezers. When FreezerShelf
was dropped due to multicollinearity, the t values and coefficients estimates did not

22 Table Xi

(’ B Kenmore with the Frigidaire GPS, which has only 2 observations becomes the reference group for brand.
: 2 Table X111
5 Table XIV
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change significantly. ™ In the end, I decided to drop Kenmore, SidebySide and
FreezerShelf to get rid of multicollinearity as much as possible.

Thus far, I have assumed that the relationship between the LogPrice and the
exogenous variables is linear. If this assumption is viclated, then linear regression
attempts to fit a straight line to data that does not follow a straight line. In the case of
multiple regression, one can plot the standardized residuals against each of the
independent variables to see if there is a nonlinear pattern. Using an augmented
component-plus-residual plot to show the relationship between a given independent
variable and the response variable, given that other independent variables are also in the
model, one can identify nonlinearities in the data. The plots in Chart V were constructed
using the sample of 399 observations. The smoothed lines are parallel around the center
but then there is a single observation that causes some curvature to appear. After this
observation was deleted, the smoothed lines seem very close to the regression line in
Chart VI .Thus overall I do not think there is a serious non-linearity problem.

Specification errors can occur if one or more relevant variables are omitted from
the model or some irrelevant variables are inclided in the model, If relevant variables are
omitted, the coefficient estimates will be biased and the variances of the coefficient
estimates are smaller than those of the true model. If irrelevant variables are added then
the coefficient estimates are still unbiased but they are also less efficient. Omitted
variables may or may not be correlated with the included variables. In the correlated case,

coefficients of included correlated variables pick up part of the effect of omitted variables
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Two tests for model specification were performed, and the results of both are
presented in Table VIII. The link test is based on the idea that if a regression is properly

specified, then one should not be able to find any additional variables that are significant

aveant ]1 s chance. For the link test the loe of nrice 15 reoressed on the nrnrl:nted unfhec
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from the original regression model, and the squares of the predicted values. Then a t-test
of the null hypothesis that the coefficient of the squared predicted value is zero is carried
out. If the model is correctly specified then this new variable should not have much
explanatory power. The results of the link test indicate that at the 5% level of significance
we can not reject the null hypothesis, since the p-value is 0.184.

Ramsey’s regression specification error test (RESET) for omitted variables was
also carried out. This test amounts to estimating the equation y = xb+zc+u, where z is an
N x 3 matrix containing the second, third and fourth powers of predicted values from the
original model, and then testing the hypothesis that ¢ =0. If we accept the null
hypothesis that ¢ =0, then we accept that the model is correctly specified.

The results of this test, shown in Table VIII, indicate that at the 5% level of
significance, we can not reject the null hypothesis that model has no omitted variables
because the p value is greater than 0. Thus the model appears to be well-specified.

The final model after the diagnostic tests is presented in Table XVI. The final

2 o
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sample size is 398. An R” of 0.9483 is reporied. That is, around 95 % of the variation in

LogPrice is explained by the model. The F-statistic is 260.18, implying that we can reject

the null hypothesis that the overall model has no explanatory power at the 5% level of

enificance. 2’
significance

2 Statistical tables do not report exact value of F 39.358 at 5% significance level. Instead F40, o can be found and thus used.

(9%
ot



The results for the most part meet a priori expectations. The coefficients of all the
brand variables except other brand are positive although not all are statistically
significant. The positive coefficients imply that holding all else constant, nearly all other
brands have higher prices than the reference brand FrigidaireGPS and Kenmore.
Kitchenaid, whirlpool, whirlpoolgold and jenn_air are the major brands that have
significantly higher prices than the reference brands. Although Shepler (2001) had
suggested separating sub-brands into individual variables to improve the model
specification, regrouping might work better as the coefficients of ge, frigidaire,
Jrigidairegallery and other brand were all statistically insignificant at the 5% level of
significance. As for other variables, the parameter estimates for soundred, tempctr,
icemaker, filterwater, doortkit, crisperhctrl, meattempctrl and snackbin were all positive,
which is consistent with expectations. Sound reduction reduces the noise the refrigerator
makes with the help of extra insulation and specially designed fan blades. Tempctr means
the refrigerator has temperature control that keeps the refrigerator at optimal cooling
temperature, lowering the energy use. Crisper humidity control and meat temperature
control keep the meat and fruit and vegetable compartments at optimal temperature and
humidity, ensuring fresher perishables.

Specially designed bins such as a snack bin in the fresh food section or a can rack
and baskets in the freezer facilitate custom storage. The results imply that consumers do
indeed value these features and make their choice of products accordingly.

The coefficients of the different refrigerator type variables do not all have the

same signs. SidebySide is the base type category. The coefficient of Top is negative and
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significant, implying that top freezer refrigerators cost less than side by side refrigerators.
But the coefficient of Bottom is positive and significant, implying that the reverse is true
for bottom type refrigerators. Our prior expectation was that bottom freezers as well as
side-by-side refrigerators are more trendy than top freezer models.

The resuits also indicate that refrigerator color is an important price factor. We
know that white is the most common color in the market, but other colors are becoming
fashionable, especially stainless steel. Although the coefficient estimates suggest that
there are no significant price differentials between white, black and bisque (the reference
colour) refrigerators, the coefficient of stainless steel is relatively large. This result is not
surprising since stainless steel is used primarily in high-end products.

The coefficients of FFCap and FreezerCap, capacity of fresh food and freezer
sections, are both positive and significant imply that size of refrigerators is a main price
factor. Surprisingly, the coefficient of KWHYCAP, the energy consumption variable,
kilowatt hours per year per cu./ft., is positive but insignificant, contrary to what I
expected. One would expect consumption of less electricity to be a desired feature, but
the results seem to imply that it has little impact on price. I think consumers are not fully
aware of the global climate change problem and how our energy consumption at home
contributes to it. I would expect the coefficient of energy consumption to be significant,
once the Government of Canada takes more concrete actions to inform the public about
the impact of climate change on people’s lives and the economy and an agreement on the
Kyoto Protocol is reached worldwide or if the price of electricity rises.

The Sale price dummy has a negative and significant coefficient estimate. Price

decreases by around 1% if a refrigerator is not sold at the regular price. The



coefficient of Spill-proof glass is significant and posttive. It eases cleaning the
shelves. However, on the contrary the coefficient of adjshelf is insignificant, implying
that adjustable shelving is not an important factor in refrigerators. Coefficients of
both types of freezer container, freezerbasket and freezercanrack, are positive and
significant because storage is improved with baskets and racks compared to a simple
compartment.

Finally, T want to test the parameter stability of the mode! because if the results
imply that the coefficient estimates for two random samples taken from the sample I used
in this study are the same, then I can conclude that a large sample is not necessary as in
Shepler {2001). For this T will use the Chow

To perform the test, I first divide the sample into two equal-sized random disjoint
subsamples and run hedonic regressions for each subset.?® The value of the test statistic is
0.8125. With 40 degrees of freedom in the numerator and 318 degrees of freedom in the
denominator, it is impossible to reject the null hypothesis that the coefficient estimates of
two sub samples are equal at the 5% level of significance.

Because Shepler (2001) presents the only other recent hedonic regression model
for refrigerators, it is interesting to compare her results with mine. Some similar results
were obtained. Although comparisons of the magnitude of the parameter estimates are
not logical since her study is for the US market, drawing an analogy between these two
papers is reasonable. As in this paper, Shepler (2001) finds that the coefficient of

saleprice in her log-linear regression for refrigerators is significant. Her model implies

that total capacity is an important price feature for refrigerators; I found that coefficient
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estimates for both FreezerCap and FFCqap are significant, though fresh food capacity has
a bigger effect on price. Similarly, the coefficient estimates of Bottom in both models are
significant and positive. We can see here that markets in different geographical areas
follow similar trends.

Both sound insulation and water filtration are found to be preferred features in
both studies. However, the coefficient of energy saver switch in Shepler’s model is
negative and significant. It is because the energy saver switch variable represents
moisture formation on the outside of top freezers. Thus, the variable name is misleading.
In Shepler’s model, options such as ice maker installed, ice maker ready and no ice

aker have statistically significant negative coefficient estimates. This is because the
reference option is installed ice maker and water dispenser. If her base category was no
ice maker, then the coefficient estimates of other three options would be positive. This is
why the coefficient estimate for icemaker in my mode! is significant and positive,

A important difference between Shepler’s results and mine is the impact of colour
on price. I have found that there are no significant price differentials between white and
black refrigerators over bisque refrigerators; but in her mode! coefficient estimates fo
colors are all significant and positive. When it comes to explanatory power, her model
has an adjusted R? of 0.9488. I can say that although there are some differences in
included independent variables, because the dependent variable is log of price, the
strength of both models in explaining variations in LZogPrice is almost the same.

In arriving at this final model of the hedonic price function, I had to deal with the
problems of functional form and choosing a characteristic vector that was sufficient to

capture aspects of quality on the one hand, and avoid multicollinearity on the other. The
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results suggest that the model is reasonably reliable and that most potential problems

have been avoided or resolved.

6. CONCLUSION

This major paper demonstrates the feasibility of constructing hedonic price
equations when reliable data are available. I was able to develop an hedonic price
function for refrigerators that has a high degree of explanatory power. If you buy a fixed
set of quality features bundled together by Kenmore for $1000, the same pre-bundled
characteristics will cost you $1420 if it was manufactured by KitchenAid, whereas the
‘same’ refrigerator would be only sold for another $30 more with a Frigidaire sticker on
it. 2? Similarly, for a stainless steel refrigerator, you have to pay $165 more over a bisque
refrigerator which costs $1000, keeping everything else the same. If you want to buy the
door trim kit later, you should not pay any more than 27 % of the purchase price.
Increasing the fresh food capacity by 1 Cu. /ft. increases the price by 6.4 %.

This paper could be further extended by employing the final hedonic price
equation to analyze the dependability of the quality adjustment methods used by Statistics
Canada. This could be done by taking samples of cross sectional data and checking if the
adjustments made by field representatives were reliable. I can not deny the fact that my
data come from a single retailer, although it is known to be one of the biggest department
stores in Canada. One needs to make price checks from other retailers of refrigerators to

ee how far the pricing policy of Sears might have affected the estimation. This way, one

» Kenmore and KenmoreElite are housebrands. Since I used Sears catalogue, some brands which are available in the
market can not be used with this model.
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can explore if the Sears product range does cover the whole market geography-wise.

After this is tested, one should check if sample size is a significant factor in
sampling. If it can be shown that ‘same’ hedonic price equations can be obtained from
different samples from different retailers and/or geographic areas, then the budget and
time used for price measurements can be used for other purposes.

As Berndt (1991) mentions, in one type of hedonic price analysis the matched
model method is employed whenever the appropriate data are available, and then
hedonic regression methods are used to impute missing prices for newly introduced or
just discontinued models, thereby accounting more fully for the price changes associated
with turnover of models available in the market. In another type of hedonic price
analysis, the price index is estimated directly from a regression equation. In either case,
hedonic price analysis forms the basis of the measurement of quality change. Statistics
Canada could start using the first approach as a first step and gain some insight into the

practicality of hedonic price indexes.
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Scatterplot matrix of LogPrice, FreezerCap, FFCap and KWHYCAP
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Residuals versus the fitted values of LogPrice
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TABLE 1

ninxr

List of Explanatory Variables

Brand : Dummy variable equal to 1 if that brand, 0 otherwise. (KitchenAid, Whirlpool,
WhirlpoolGold, GE, GE Profile, Frigidaire, Frigidaire GPS, Frigidaire Gallery,
Kenmore, Kenmore Flite, Maytag, Amana, Jenndir, other brand)

Type : Dummy variable equal to 1 if that type, 0 otherwise. (Top, Boitom, SidebySide)

Colour : Dummy variable equal to 1 if that colour, 0 otherwise. ( white, black, stainless
steel, bisque; bisque is excluded)

Saleprice : Dummy variable equal to 1 if sale price is reported, O oterwise.
FFCap : fresh food capacity
Freezerap; freezer capaciny

KWHYCAP : energy consumption, kilowatt hours of electricity per year per Cu./ft.

TempCtr : number of temperature controls in a refrigerator

ReyDoor : Dummy variable equal to 1 if doors are reversible, 0 otherwise,

Icemaker : Dummy variable equal to 1 if there is icemaker, 0 otherwise.

FilterWater : Dummy variable equal to 1 if there’s water filtration, 0 otherwise
SoundRed : Dummy variable equal to 1 if there is sound reduction package, U otherwise
DoorTKit : Dummy variable equal to 1 if there is door trim kit, 0 otherwise

ShelfType : Dummy variable equal to 1 if that type of shelf, 0 otherwise. ( SpillPG, glass,
wire, glass is exch }

AdjShelf : Dummy variable equal to 1 if shelves are adjustable, 0 otherwise. (one of
adjustable, cantilever or crank adjusted)

CrisperHCtrl ; Dummy variable equal to 1 if there is crisper humidity control, 0
otherwise.

MeatTempCtrl : Dummy variable equal to 1 if there is meat bin temperature control, 0
otherwise.

ShackBm : Dommy variable equal to [ i th

era is 2 snack bin, U otherwiss.
DairyComp : Dummy variable equal to 1 if ther is a dairy bin/compartment, 0 otherwise.

IntLight : the number of mterior lights



AdiDoorBin : the number of adjustable bins in the door

Freezerbasket : Dummy variable equal to 1 if there is freezer basket available, 0
otherwise.

FreezerShelf - Number of freczer shelves inthe froczer
FreezerCanRack : Dummy variable equal to 1 if there is a can rack in freeze, 0 otherwise.
FreezerLight : Dummy variable equal to 1 if there is a light in freeze, 0 otherwise.

FreszerMisc : Dummy vanable equal to 1 if there is any other feature about freezer, 9

otherwise. {ice bucket, ice tray etc.

viii
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TABLE 11

Ladder results

Transformation

Eforvmulai |

icubic Price®3 |, 0.000
square Price’> 17347 0.000
raw [Price 2128 10.000
Isquare-ioot sqrt{Price}  119.75 10.000
log log(Price) 1447 Njo.om
§rec1procal root 1/sqrt(Price) 22.72 0.000

eclprocal “I/Pnce §58.22 10.000
i uuxpxuval Sq}i&xv “k rice é‘:}“i ) ;O 000

gecxproéal cubic 1/(Price™3) |.

0.000

chi2(2) P(chi2) |

|
|
3
i

%
|




Regression results for log- linear model with all variables included

Variable | Coefficient Standard t p-value [95% Conf. Interval]
Bstimate errer gboidstiv
_____________ N [Sp— S e 2 e A 2 2 it 3 2 . o S B e e B o o |
KitchenAid | .2357%18 .0545301 4.37 ©.060 «1317758 .3477803
Whirlpool | .0361483 .0583748 0.62 0.536 -.078627 .1508235
WhirlpoolG~d | .1200445 .0608505 1.97 0.049 .0004016 .2396875
GE | -.0947923 .0480044 -1.93 0.054 -.1911437 .0015591
GEProfile | -.0934593 .0626968 ~-1.49 0.137 ~.2167324 .0298137
Frigidaire | -.0747561 N580A31 -1.27 0n.206 ~-..1908845 0413724
Frigidaire~y | -.0788807 .0886291 -1.12 0.2ZbB5 -.2116177 0582563
Renmare | -.1210285% .054332&6 -2.23 0n.az27 -.227975 -.0140841
KenmoreElite | ~-.1130792 .0670717 -1.69 0.093 ~-.2449541 .0187957
Maytag | -.0350879 .0593037 -0.59 0.554 -.1516894 .0815136
Amana | -.0236007 .0610659 -0.39 0.699 -.1436671 .0964656
jenn Air | .1973912 .0656988 3.00 0.003 .0682157 .3265668
Other brand | -.0566569 .0461258 -1.23 0.220 -.1473484 .0340347
Top | ~.1i8528645 .0582581 -2.83 §.665 -. 2758852 ~.0508405
Bottom | ~GT52161 JU645524 1,16 §.245 -. 05175841 2022163
SidebySide | {dropped)
white | -.0031484 .0199332 -0.16 0.875 ~-.0423406 .0360437
black | .0143879 .021173 0.68 0.497 -.027242 .0560178
stainless_~1 | .1462943 .0214398 6.82 0.000 .1041398 .1884488
Saleprice | -.1026606 .0216765 -4.74 0.000 -.1452805 -.0600407
FPCap | SOLRTIEE L849344 .24 g, 000 L Q33626 LO726663
FreszexCap | 026113 .0102908 2.54 0.012 .0058725 .0463464
KWHYCAP | .0042665 .00459G72 0.87 0.385 -.0053821 .813915
TempCtr | .0173248 .0254319 0.68 0.496 -.0326788 .0673284
RevDoor | -.0835 .0247705 -3.37 0.001 -.1322032 -.0347968
Icemaker | .0666778 .0318411 2.09 0.037 .0040725 .1292832
FilterWater | .1203763 .0282228 4.27 0.000 .0648853 .1758674
SonndRed. | N344549 n2i1anea 1..87 n 117 ~.NDNBKRI K2 NTI82A1
DoorTKit | .133402¢6 .0508603 3.80 0.000 .0334023 .293403
Spillec | 03395085 0284371 1.39 0,188 -.0184058 .3954187
Wire | ~-.0798263 .0460718 -1.73 0.084 -.1704116 .0107591
AdjShelf | .03503 .0380756 0.92 0.358 -.0398335 .1098935
CrisperHCo~1 | ~.0098052 .0270039 -0.36 0.717 -.0628997 .0432893
MeatTempCo~r | .1064611 .0239307 4.45 0.000 .0594091 .1535132
SnackBin | .0752192 .0479637 1.57 0.118 -.0190859 .1695243
DairyComp | {dropped)
IntLight | 07070646 .0185179 3.82 4.06040 .G3425951 1071142
2djDoorBin | .0007483 .00982312 0.08 0.935 -.0174018 .0188985
Freezerbas~t | .0480992 .0105478 4.56 0.000 .0273602 .0688381
FreezerShelf | -.0477354 .012408 ~3.85 0.000 -.0721317 -.0233381
FreezexCan~k | .1416276 .0510339 2.78 0.006 .041286 .2419683
FreezerLight | .040071 .028907 1.39 0.166 -.0167652 .0%69072
Fregrei¥in-—e | L8573517 8221502 2.5% 4,610 . 8338367 L1863127
_cons | 5.96115%9 2781098 21.43 0.000 5.41434¢ 6.507972
Number of obs = 425 F{ 41, 383) = 118.24
Prob > F = 0.0000 Adj R-squared = 0.9189



TABLE IV

=Y

Results for the model where SidebySide variable is regressed on rest of the variables

Variable { Cozfficient Standaxd t p-~valus {95% Conf. Intervall
Estimate error statistic
Kitchenaid | -1.33e-14 . . . . .
Whirlpool | ~2.38e-14 . . . . .
WhirlpoolG~d | -1.46e-14 . . . . .
GE I -1 .47e-14 - -

GEProfile | -~i.3de-14 . . ' . . .
Frigidaire | -1.38e-14 . . . - .
Frigidaire~y | ~3.35e-15 . . . . .
Kenmore | -1.22e-14 . . . . .
KenmoreElite | -2.12e-14 . . . . .
Maytag | -6.59e-15 - . - . .
Amana | -1.94e~14 . . . . .

jenn Rix | -1I.05e-14 . . . . .
Gther brand | -1.05e-14 . . . . .
Top | -1 . . . . .

Bottom |} -1 . . . - .

white | -4.27e-15 . . . . .

black | -~8.72e-16 . - . - .
stainless_~1 | 1.20e-15 - . . . .
Sglepoivcs '} 387010 . - N . .
FFCap | 2.50e~16 . . - . .
FreezerCap { -3.11le-15 . . . . .
KWHYCAP | ~1.35e-15 - . . . .
TempCtr | 1.37e-14 - - . . .
RevDoor | 9.30e-15 . - - . .
Icemaker | 1.98e-14 . . . . .
FilterWater | -9 _03e-15 . . - - -
SoundRed | -1.76e-135 . . . “ .
DooxrTKit | 2_.78e~15 . . . . .
SpillpPG | 8.64e-15 . . . . .
Wire | -5.06e-15 . . . . .
AdjShelf | 1.46e-17 . . . . .
CrisperHCo~1 | -6.46e-15 . . . . .
MeatTempCo~r | -9.58e-16 . . . . .
SnackBin | -3.63e-15 . R . . .

DairyComp | {dropped)

IntLight | ~5.68e-16 . . . . .
AdjDoorBin | -3.14e-15 . . . . .
Freezerbas~t | -2.03e-15 . . . . .
FreezerShelf | -3.66e-15 . . - - .
FreezerCan~k | -4.74e-15 . . . . .
FeevsressTight | -1.8%e-14 . . . . .
FreezerMis~e | <2.88s-16 - - - - .
_cons | 1 . . . - .

Number of obs 425 ¥{ 41, 383) = .
Prob > F . Adj R-squared = 1.0000



TABLEYV

P AR

Results for the model where DairyComp is regressed on the rest of the variables

Yariable P Cuelficient Standerd + s~value £95% Ounf. Imberesll
Estimats eYTor  statistic
Kitchenaid | =-4.14e-17 . . . . .
Whirlpool | ~5.12e-17 . . . . .
WhirlpoolG~d | -3.19%e~-17 . . . . .
GE | -3.54e-17 . . . . .
GEProfile | -3.44e-17 . . -
Frigidaire | =-4.2Ze-17 . - . . .
Frigidailre~y | ~-4.60e-17 R - . . .
Kenmore | =-2.75e-17 . . - . .
KenmoreElite | -8.36e-17 . . . . .
Maytag | -1.25e-17 - . . . .
Amana | -5.71le~17 . . . . .
jenn Air | -3.81e-17 . . . . .
‘Other_brand | -1.488-1i7 . . . . .
Top i §.17¢-18 . . . N .
Bottom | 5.49e-17 . . . . .
SidebySide | (dropped)
white | 6.87e-18 . - . . .
black | 4.56e-18 . - - . .
s stainless ~1 | 6.62e-18 - - . . .
C Balepsice | 2.3%e-17 > . - ¥ .
FFCap | -8.70e-18 . « « » ‘
Freezerlap | -1.38e-17 . . . . .
KWHYCAP | =~1l.6le-17 . . . . .
TempCtr | 1.4%e-17 . - - - .
RevDoor | 9.83e-18 . . . . .
Icemaker | 4.26e-17 . . . . .
FilterWater | -1 _RRe-17
SoundRed | =-Z2.6%e-17 - - N . .
DooxrTKit | -1.85e-17 . . . . .
SpillPG | =-2.2l1e-17 . . . . .
Wire | -2.91e-17 . . . . .
AdjShelf | 1.67e~17 . . . . .
CrisperHCo~1 | -3.06e-17 . . . . .
MeatTempCo~xr | 2.49e-17 . . . . .
SnackBin | i . . . . .
IntLight | ~-1.438-17 . . . . .
AdjDoorBin | -5.56e-18 . . . . .
Freezerbas~t | 2.19%-17 . . - . .
FreezerShelf | 2.50e~17 . . . . -
FreezerCan~k | 1.37e-17 . . . . .
FreezerLight | -4.61le-18 . - . . .
Froespsiis—e | 1.36u—17 N . . . .
_cons | £.66s~1¢ - - . . -
Number of obs = 425 F( 41, 383) = .
Adj R-squared = 1.0000 Prob > F = .




TABLE V1

C List of observations that are above cut-off point of DFITS

1. |-1.172182

4. |-.981274

5. (-.8162144

8 |-.8571852

10. | -.7206846

16. | -.7173367

20, |- 6479048

22, | -.8608177

385. | .7863081
401. | .6937709
404. | 7580321
405, | 6304837
407. | .693916
408. | .6909858
409. | 1.050382
412. | .6519078
413, 1 .6900401
416. | 7257116
417. 1 1.823237
C 419. | 7855322
- 420. | .7680341
42]1.11.387822
422. | 1.288762
423. 1 1.345549
424. | 1.458658
425. 1 2.316694
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TABLE VII

Regression results for the new sample after deleting possible outliers

Intervall]

.32778%54
.1249252
.1952104
-.0147044
.0249678
~.0156/511
.0160187
-.0745064
.0107004
.0565454
-0475284
.3612303
-.0042675
-.1571388

21617444
.0360303
.0510364
.1834291
~-.0582199
LL845828
0363032
.0140381
.0479314
-.0311783
.1380275
.0926421
NARTNT1
.3266325
.1187255
.0950093
.0972985
.0787944
.1160393
.1724498

.1059473
.0171698
.0608277
~.042275

.144215
-0625365
1211314
.135489

Variable | Coefficient Standard t p-value [95% Conf.
Estiwabe srTer soatistiv
------------- e a2 e 2 2 2 o SR A KR Y o T T T T S Y R O S . o Y Y S S 00 T2 200 Y T R M M S 0 2 M 0 o e S T T o Y
kitchenaid } .2352436 .0450241 5.31 0.000 .1506578
whirlpool | .0325766 .0469578 0.69 0.488 -.059772
whirlpoolg~d | .0988702 .0489874 2.02 0.044 .0025301
ge | -.095603 .0411356 -2.32 0.021 ~.1765017
geprofile | -.0762174 .051451 -1.48 0.139 -.1774026
frigidaire ) -.1100993 .nagn254 -2.29 0.022 -.204547¢8
frigidaire~y { ~-.0944B8B01 .0561868 ~-1.68 0.094 - 20349789
kenmore | ~_.1632841 04514 -3.82 0.a400 -.2820539
kenmoreelite | -.0998243 .0562 -1.78 0.077 -.210349
maytag | -.0388392 .0485015 -0.80 0.424 -.1342237
amana | -.0508478 .0500227 -1.02 0.310 -.149224
jenn_air | .2549654 .054034 4.72 0.000 .1487004
other brand | ~-.0770335 .0370003 -2.08 0.038 -.1497995
top | - 2087877 .UGZ52355 -8.19 0.000 ~. 25633865
bottom | {dropped}
sidebyside | .0519039 .0558521 0.93 0.353 -.0579367
white | .0053245 .0156134 0.34 0.733 -.0253813
black | .0185076 .0165404 1.12 0.264 ~-.0140212
stainless_fl | .1505256 .0167309 9.00 0.000 .1176221
saleprice | -.092922 .0176455 -5.27 0.000 -.1276241
éi:} LEvayw | LOGRT853 L2880738 2,51 &,.000 »BRE2275
fyeezeycap | L0205205 0080252 2.5% 0.011 0047373
kwhycap | L8062043 .0039833 1.56 0.120 -. 00162594
tempctr | .0087466 .0199249 0.44 0.661 -.0304383
revdoor | -.0699967 .0197386 -3.55 0.000 -.1088152
icemaker | .0872111 .0258393 3.38 0.001 .0363947
filterwater | .0473427 .023034 2.06 0.041 .0020434
somndred | .n33n33 N172773 1..91 N .ns7 - NNNY4s
doortkit | 2236379 . 05323406 4,27 0.000 .12070832
spillpg | .0738842 L0228011 3.24 0.001 0290429
wire | .0175246 .0393997 0.44 0.657 -.0599601
adjshelf | .0355699 .031388 1.13 0.258 -.0261586
crisperhco~1 | .0347814 .0223799 1.55 0.121 ~.0092316
meattempco~r | .0775265 .0195831 3.96 0.000 .0390138
snackbin | .095111 .0393255 2.42 0.016 .0177722
dairycomp | {dropped)
intiight | L076245 L01510631 5.05 G.00G L465427
adjdoorbin | .0021105 .0076574 0.28 0.783 ~.0129487
freezerbas~t | .0440396 .0085365 5.16 0.000 .0272515
freezershelf | -.0640886 .0110919 -5.78 0.000 -.0859023
freezercan~k | .0542035 .0457694 1.18 0.237 -.0358079
freezerlight | .0176531 .0228224 0.77 0.440 -.0272302
Tivgrermiz~—g LHFE363 LR387334 3. 865 - BG8 LH334345
_cons | 5.728297 20879863 27.6¢% 0.000 5.320925
Number of obs = 399 F({ 41, 357) = 182.24
Adj R-squared = 0.9492 Prob > F = 0.0000



TABLE VIII

TEST Statistic degrees of freedom p-value
Shapiro-Witk W test 2228 - 0.61258
for normality
Breusch-Pagan test 7.94 1 0.0048
for heteroskedasticity
Ramey RESET tend 236 3,355 608715
Linktest
Yariablie j Coefficient Standard ot p-value fe5% Conf. Intervall
Estimate errar statistic
————————————— e v e e e e e i L 5010 7 S 0. i S 1 e Tt ot S e o [ . L T 0 0 A A . o e o e e S i Sem o
_hat | .4930881 .3810455 1.29 0.196 -.2560427 1.242219
_hatsq | .0348184 .0261606 1.33 0.184 -.016613 .0862499
_cons | 1.839123 1.384491 1.33 0.185 -.8827703 4.561016

Hunber of obs = 358 F{ 2, 385} = 3642.31
adj R-sguared = 0.9483 Probk » ¥ = 0.0000




ABLE IX

F¥a Rim

Variance inflation factors for independent variables

Variable I VIF 1/VIiF
sidebyeide { 31.7¢ & G331543
kenmore | 15.85 0.063073
freezershelf | 14.70 0.0686066
kitchenaid | 1i.60 0.086183
maytag | 10.20 0.098031
freezercap | 9.05 0.110473
amana | 8.62 0.115998
icemaker | 7.35 0.136005
top | 6.53 0.153130
ge | 6.29 0.1585931
filterwater | 5.86 0.170711
geprofile | 5.83 0.171418
kenmoreelite | 5.37 0.186108
whirlpool | 5.29 0.188897
jenn air | 5.26 0.189981
ffeap § 5.14 $.15468%
kwhycap | 5.04 G.157475
frigidaire | 4.62 0.216310
freezerbas~t | 4.60 0.217260
intlight | 4.57 0.218906
whirlpoolg~d | 4.33 0.231140
revdoor | 4.30 0.232717
ad plowrledy | 4,6% $.,242407
neatiampco~y | 3.51 0.284680
other brand | 3.15 0.317235
freezermis~e | 3.05 0.327510
tempctr | 2.79 0.358913
soundred | 2.75 0.363929
freezerlight | 2.65 0.377120
white | 7 .54 N _3938AR
saleprice | Z2.42 0.412761
frigidaire~y | 2.40 0.415818
stainless ~1 | 2.32 0.430374
spillpg | 2.21 0.452614
black | 2.10 0.477215
wire | 2.00 0.499663
crisperhco~1 | 1.82 0.550340
adishelf | 1.47 §.878330
snackbin | 1.34 G.744630
doortkit | 1.20 0.832189
freezercan~k | 1.15 0.872851

Mean VIF | 5.54




it

TABLE X

Auxiliary regression for SidebySide

Variably o Cueffiviest Staasdaxd + pvalue {23% Cowf, Inbevvall
Estimate erYor  statistic ‘
kitchenaid | -.0364867 .0425616 -0.86 0.392 -.1201889 .0472156
whirlpool | .0286776 .0444092 0.65 0.519 ~-.0586582 .1160133
whirlpoolg~d | .0326303 .0463236 0.70 0.482 -.0584703 .1237308
ge | .0099768 .0389222 0.26 0.798 -.066568 .0865217
geprofile | 0242684  .D48F701 N.50  N.F18 ~.07144587 .1199836
frigidaire | 0713331 .0452861 i.59 0.113 - 0171271 .186093933
frigidaire~y | .Q903848 .0529533 1.71 a.089 -.0137539 .1945235
kenmore | .0166037 .042706 0.39 0.698 -.0673824 .1005898
kenmoreelite | .0553915 .0531002 1.04 0.298 -.0490361 .159819
maytag | .0116227 .0458918 0.25 0.800 -.0786286 .1018741
amana | -.0024513 .0473352 -0.05 0.95% -.0955413 .0906386
jenn air | -.0375801 .0510926 -0.74 0.462 -.1380595 .0628992
othar brand | 013371 .G350055 0.38 G.7G3 -.05854712 0822132
top 1 -.Z144313 0216182 -1G.20 §.000 -, 2557673 -.1735G3%47
white | .0077842 .0147689 0.53 g.598 ~-.02126405 .0368289
black | .0102838 .0156424 0.66 0.511 -.0204787 .0410462
stainless_~1 | .000566 .0158321 0.04 0.971 -.0305695 .0317016
saleprice | -.0517475 .016472 -3.14 0.002 -.0841416 -.0193535
ffcap | -.0167131 .0075886 -2.20 0.028 -.031637 -.0017892
Lrevuervap L3448718 LB8T22143 &.22 8.868 L3386842 3528550
kwhycap | .0161719 0038712 4.41 9.000 .0088521 02338186
tempety | .05158%84 .0186563 2.77 0.006 .01489597 .088277%
revdoor | -~.0441058 .0185321 -2.38 0.018 -.0805513 -.0076603
icemaker | .0367643 .0243739 1.51 0.132 ~.01116%6 .0846983
filterwater | .0481381 .0216476 2.22 0.027 .0055657 .0907105
soundred | -.0707407 .015915% -4.44 0.000 -.1020411 -.0394403
donrtkit | ..h23311 N495134 n .47 Nn.A38 - _.N74NR?7T L1206RR47
spilipg | .0314747 LO0Z15119 i.4%6 U.144 -. 0108309 .07378063
wire | 0030348 L0372827 0.08 0.935 -. 0702859 .07635558
adjshelf | .0037454 .0297011 0.13 0.900 -.0546652 .0621559
crisperhco~1 | ~.0414317 .0210641 -1.97 0.050 -.0828566 -6.78e~06
meattempco~r | .0514474 .0183305 2.81 0.005 .0153984 .0874964
snackbin | .0676662 .0370406 1.83 0.069 -.0051783 .1405108
intlight | .0629164 .0138995 4.53 0.000 .0355814 .0902514
adijdoorbin ] -.0GIT07S .G87Z855 -G.28 G.818 -. 01555863 LG125811
freezarbas~t | 0374378 LO078318 4.78 4,000 LO2206357 0528399
freezershelf | .1571637 .0064164 24.49 4.000 .1445451 .1687824
freezercan~k | -.0093714 .0433077 -0.22 0.829 -.0945409 .075798
freezerlight | .0061118 .021594 0.28 0.777 -.0363552 .0485787
freezermis~e | -.00583 .0186708 -0.31 0.755 -.0425481 .0308882
_cons | -.6797255 .1926497 -3.53 0.000 ~1.058593 ~.3008582
Nunbay of obs = 398 F{ 40, 358y = 274.79

Adj R-squared = §.5645 Prob > F 0.006066




Auxiliary regression results for Kenmore

Variable | Cuvelficienl Stawdard A pvalus {30% Cunf, Inbeivall
Estimate 2Y¥Or - statistic

kitchenaid | -.8224743 .0298229 -27.58 0.000 -.8811243 -.7638242
whirlpoocl | -.8048355 .034834 -23.10 0.000 -.8733405 -.7363305
whirlpoolg~d | ~.8448114 .0360021 -23.47 0.000 -.9156136 -.7740092
ge | -.7234409 .0292878 -24.70 0.000 ~.7810386 ~-.6658431
geprofile | -.9424105 .N33884 -27..81 .00 -1.008047 -.B797738
frigidaire { -.831459%4 .3350818 -23.70 0.000 -.9004518 -.7624671
frigidaire~y | ~_8009807 .0503554 -15.91 a.aaa -.9000102 -.7019513
kenmoreelite | -~.9957494 .0394992 -25.21 0.000 -1.073429 -.9180697
maytag | -.8858655 .0321364 -27.57 0.000 -.9490653 ~.8226657
amana | -.885225 .0352331 -25.12 0.000 -.9545149 -.8159351
jenn_air | -.9278267 .0399728 -23.21 0.000 -1.006438 -.8492157
other brand | -.5158953 .0336647 -15.32 0.000 -.5821008 -.4496899
Top | —-.G332083 .GZ2543313 -1.31% U.287 ~ 0922069 .UZ3785
sidebyside | 0254152 .36538 4.3% ©0.698 - 1431579 »1539963
white | =-.0129671 .0182679 -0.71 0.478 -.048893 .0229588
black | -.0007012 .0193661 ~-0.04 0.971 -.0387868 .0373843
stainless ~1 | -.0180012 .0195661 -0.92 0.358 -.05648 .0204777
saleprice | -.056262 .0204449 -2.75 0.006 -.0964691 -.0160548
ffcap | .0234303 .0093714 2.50 0.013 .0050004 .0418603
é::} fepwawcay 8818762 «382236 -2,14 2.822 -+ 8327545 S8278615
kwhycap | 80848058 .0046385 1.94 0.053 -.0001184 .0181297
tempetr | .8139522 .8233171 .60 0.550 -.6315035 .6598079
revdoor | .0163644 .0230945 0.71 0.479 -.0290535 .0617822
icemaker | -.0660759 .0300514 -2.20 0.029 -.1251754 -.0069764
filtexrwater | .027239 .0269306 1.01 0.312 -.0257231 .0802011
soundred | .0517804 .0200429 2.58 0.010 .0123637 .0911971
Anonrtrkit. | - N212464 NR1272. -N..35 n._1729 -.1417447 .N99?K?
spilipy | -.0140241 LOZ66861 ~0.53 0.600 -. 0665052 .338457
wire | -.0325392 .0480898¢6 ~-3.71 0.481 -.1231973 .0581189
adjshelf | -.0235927 .0367291 -0.64 0.521 -.0958245 .0486392
crisperhco~1 | .0403714 .0261162 1.55 0.123 -.0109891 .0917319
meattempco~r | .0845167 .0224893 3.76 0.000 .0402888 .1287445
snackbin | .0544307 .0459539 1.18 0.237 -.0359427 .1448041
intlight | -.0130168 .0176699 -0.74 0.462 -.0477667 .0217332
adjdoorbin § -.0011i7S . 508950654 -G.1Z2 0.3031 -.03i87433 .0i165%3136
freezerhas~t | -~.0138367 09568 -1.39% {.164 -.033435%% .G0576648
freezershelf | .0104829 .012975 0.81 8.420 ~.0150338 .0359997
freezercan~k | .0395319 .0535478 0.74 0.461 -.0657758 .144839%¢6
freezexrlight | .0133964 .026712 0.50 0.616 -.0391357 .0659286
freezermis~e | .070242 .0228045 3.08 0.0602 .0253945 .1150896
_cons | .2570952 .2420952 1.06 0.289 -.2190121 .7332026

Humbexr of obs = 388 F{ 40, 358} = 132.85

Adj R-squared = 0.352%% Prob > F = §.0600




TABLE X7}

Regression results for model excluding Kenmore

Variable | Coefficient Standard t p-value [35% Conf. Intervall]
Bwbiansle TRV Sbaidstic
------------- B s s s s 2t 2 e e S S T 0P T 00 S B W W 2 S 2 i A 2 S S e e . o O B 2 0 B
kitchenaid } .3735373 .0258577 14.42 $.000 .32260865 .4244681
whirlpool | .1639902 .0302493 5.42 0.000 .1045016 .2234789
whirlpoolg~d | .2368112 .0312637 7.57 0.000 .1753277 .2982947
ge | .0225205 .025433 0.89 0.376 -.0274965 .0725374
geprofile | .0776595 .0294243 2.64 0.009 .0197932 .1355258
frigidaire | N254615 .N304K4A5 n.s4a 0.400 -..N342504 LNARBKTIR
frigidaire~y | .0383041 .0437278 0.83 0.407 -.34596915 .1222998
kenmareelite | 0627618 .Q343005 1.83 a.088 -.0046394 .1302178
maytag | .1058051 .0279067 3.79 0.000 .0509234 .1606868
amana | .0936919 .0305959 3.06 0.002 .0335216 .1538621
jenn_air | .406461 .0347118 11.71 0.000 .3381965 .4747256
other brand | .007202 .0292339 0.25 0.806 -.0502898 .0646938
top | -.201182 .0256098 -7.86 0.000 -.2515465 -.1508175
sidebyside | . BE77538 058775 §.88 T.801 -. 0635003 .i534078
white i LO074418 L31586346 G.47 4,635 -.0237557 L.03848353
black | .0186221 .0168172 1.11 0.269 ~-.0144508 .051695
stainless ~1 | .1534648 .0169909 9.03 0.000 .1200504 .1868793
saleprice | -~.0837355 .017754 ~-4.72 0.000 -.1186508 -.0488203
ffcap | .0648796 .008138 7.97 0.000 .0488754 .0808839
freezercap | .0207289 .0081593 2.54 0.011 .0046827 .0367751
vdrovap SO84733% SHRL828% .17 &, 841 -, 8831833 LB126571
tampoir | 0064685 0202482 0.32 0.758 -. 0333519 .1462888
revdoor { -.0726687 0200549 -3.62 0.000 ~-.112108% -.0332286
icemaker | .098 .0260962 3.76 0.000 .0466789 .1493211
filterwater | .0428951 .0233861 1.83 0.067 -.0030963 .0888866
soundred | .0245783 .017405 1.41 0.159 -.0096505 .0588072
doortkit | .227167 .0532077 4.27 0.000 .1225281 .3318058
spillpg | 0761741 0231737 2.29 0.001 LA3NEANT 1217478
wire | .0ZZ8376 0400313 0.57 0.569 -.0558885 .1015837
adishelf | .0394221 .0318849 1.24 g.217 -.0233028 .1021471
crisperhco~1 | .0281896 .0226789 1.24 0.215 -.016411 .0727902
meattempco~r | .0637267 .0195294 3.26 0.001 .0253199 .1021334
snackbin | .0862236 .0399056 2.16 0.031 .0077447 .1647024
intlight | .0783704 .0153443 5.11 0.000 .0481941 .1085467
adjdoorbin | .002293 .0077854 0.29 0.769 -.0130178 .0176039
{freezerbas~t | .U4625%8 . 5086561 5.35 §.0060 OZSZT5T 063322
freezershelf | -.0655003 0112673 -5.84 §.000 - 0873587 -. 5456419
freezercan~k | .0477488 .0465 1.03 0.305 ~.0436988 .1391963
freezerlight | .0154658 .0231963 0.67 0.505 ~.0301523 .0610839
freezermis~e | .0608339 .019803 3.07 0.002 .021888 .0997788
_cons | 5.686229 .2102316 27.05 0.000 5.272785 6.099673
Husber ol ¢y = 335 7{ 48, 358y = 188,38
2di R-sguared = 0.9474 Pxob > F = $.0000




TABLE XIII

Regression results for model excluding SidebySide

Varighile b QueTlausest  Slowdeed 4 pvalwe  IPEY Cunsel, Tuberwall
Estinats 2YYTOoY statistic

kitchenaid | .2373498 .0449694 5.28 0.000 .1489125 .3257871
whirlpool | .034065 .0469215 0.73 0.468 -.0582114 .1263415
whirlpoolg~d | .1005639 .0489441 2.05 0.041 .0043097 .1968181
ge | -.0950852 .041124 -2.31 0.021 -.1759603 -.0142102
geprafile | - N749578 .N514234 -1.46  N_.144 -~ YI160876 LN261721
frigidaire | -.10863857 .0478479 ~2.22 0.027 -.2004641 ~. 0122674
frigidaire~y | -.08397888 .0559489 -1.80 g8.109 -.1998187 .Qz202411
kenmore | ~.1624183 .0451219 -3.60 0.000 ~-.2511556 -.0736811
kenmoreelite | ~-.0969493 .0561041 ~-1.73 0.085 -.2072844 .0133858
maytag | -.0382359 .0484879 -0.79 0.431 -.1335928 .057121
amana | -.050975 .050013 -1.02 0.309 -.1493312 .0473811
jenn air | .2530148 .0539829 4.69 0.000 .1468513 .3591783
ther_branﬁ i =~.0763385 .0363858 ~-Z.086 $.640 ~.1880761 -.0038028
top 1 —.2178975 0222082 -%.81  0.600 -.26§15725 -.1742225
white | .0057286 .0156044 g.37 g.714 -.0249592 .0364163
black | .019%0413 .0165273 1.15 0.250 -.0134614 .051544
stainless_*l I .150555 .0167277 9.00 0.000 .1176581 .1834519
saleprice | -.0956079 .0174038 -5.49 0.000 -.1298345 -.0613813
ffCap I .0678379 .0080179 8.46 0.000 .0520697 .083606
Fivvessomy § S0228453¢ L28762284 3.88 G.802 L3878L83 LB378358
kwhycap | .0070437 0038788 1.82 2.0870 ~-.0005844 0146719
tenmpety | .0114243 0197117 0.58 4.563 ~-.0273409 .0501694
revdoor | -.072286 .0195805 -3.69 0.000 -.1107933 -.0337787
icemaker | .0891193 .0257527 3.46 0.001 .0384737 .1397649
filterwater | .0498413 .0228722 2.18 0.030 .0048606 .094822
soundred | .0293613 .0168163 1.75 0.082 -.0037098 .0624324
Annrtrkit | L.2249n78 ..N5723144 4 3n Nn..nnn LI?22n28A 32779
spilipg | 0755173 JUZZTZ89 3.32 0.001 . 030818 .1Z202187
wire | L(0176821 .0393919 .45 g.854 -.0597864 .0851508
adjshelf | .0357643 .0313813 1.14 0.255 -.0259505 .0974792
crisperhco~1 | .032631 .0222557 1.47 0.143 -.0111374 .0763993
meattempco~r | .0801969 .0193675 4.14 0.000 .0421086 .1182852
snackbin | .0986232 .039136 2.52 0.012 .0216577 .1755886
intlight | .0795106 .0146858 5.41 0.000 .0506293 .108392
adidoorbin | 00620235 .G0G7655%3 $.2¢ 0.732 -. 8130332 LBIT70677
freezerbas~t | LO4559828 LG082748 5.5¢6 4.0040 0257054 L(622562
freezershelf | -.0559312 .0067784 ~-8.25 0.000 -.0682637 -.0425987
freezercan~k | .0537171 .0457577 1.17 0.241 -.0362704 .1437047
freezerlight | .0179704 .0228155 0.79 0.431 -.02689° .0628397
freezermis~e | .0720004 .019727 3.65 0.000 .0332051 .1107958
_cons | 5.692927 .203548 27.97 0.000 5.292627 6.093227

Number of obs = 329 F{ 40, 358y = 186.84

Adj R-squared = 0.5452 Prob > F 0.60060




O

TABLE XTIV

Regression results for FreezerShelf

Vaiiable I Gueffivient SBiomdasd L pvalue {25% Cenfl, Inteivell
Estimate eryor statistic
kitchenaid | .4858177 .2129927 2.28 0.023 .0669435 .9046918
whirlpool | .1922672 .2235177 0.86 0.390 -.2473054 .6318399
whirlpoolg~d | .1976797 .2331855 0.85 0.3927 ~.2609059 .6562653
ge | .1257874 .195894 0.64 0.521 ~.2594603 .511035
geprnfile | .1035258 .2450974 n. .42 n.RI73 -.37848588 5855373
frigidaire | .1Z33033 JZZBT7398 §.55 0.584 ~.3245393 .5751459
frigidaire~y | .2285R28 .2874561 a_.85 Q.397 -.29939499 .75256851
kenmore | .1736181 .2148913 0.81 0.420 -.2489899 .596226
kenmoreelite | -.0476227 .2677751 -0.18 0.859 -.5742324 .4789871
maytag | .3533418 .2303485 1.53 0.126 -.0996643 .806348
amana | .1693249 .2381845 0.71 0.478 -.2990917 .6377415
jenn air | .8069326 .2539093 3.18 0.002 .3075914 1.306274
other brand | .38615835 .1752614 Z2.07 $.640 L0173183 7066807
top | {dropped)
bottom | -1.228534 .1012065 -12.14 0.000 ~-1.427568 -1.0285
sidebyside | 2.756394 .1835394 15.02 0.000 2.385443 3.117345
white | -.0139439 .0743925 -0.19 0.851 -.1602451 .1323573
black | -.0555935 .0787583 -0.71 0.481 -.2104805 .0992935
stainless_fl ] .0010016 .0797209 0.01 0.990 -.1557785 .1577817
salepsive ] L 2281718 SRBIBLLT 1,53 $.127 -~ 8366414 LE22258237
ffcap | 0861881 0381992 2.26 0.025 0110851 1613111
freezercap i .01306527 .038233 0.34 §.733 -.0621367 .0882422
kwhycap | .0062112 .0189773 0.33 0.744 -.0311098 .0435321
tempctr | .0583651 .0948896 0.62 0.539 -.128246 .2449761
revdoor | -.0936395 .0939217 -1.00 0.319 -.2783472 .0910681
icemaker | -.3546856 .1216861 -2.91 0.004 -.593995 -.1153762
filtarwater | - N3R/92729 TNA73R717 ~N 35 n 72?3 - 2847293 TTRRARIH
soundred | .16686942 .0818516 2.04 0.042 .0057238 3276647
doortkit | -.2873587 .2489342 -1.15 a.249 -.7769157 .2021983
spillpg | -.1959966 .108149%6 -1.81 0.071 -.4086848 .0166917
‘ wire | -.1064297 .187651 -0.57 0.571 -.4754666 .2626071
adjshelf | ~.0319811 .1495506 -0.21 0.831 -.3260892 .2621269
crisperhco~1 | .0693413 .1065747 0.65 0.516 -.1402499 .2789324
meattempco~r | -.2928214 .092019 -3.18 0.002 -.4737872 -.1118556
anackbin ] -.3358151 -18653i51 ~-31.82 §.063 ~.T0662Z5% 5Z6555%
intiight | 293621 .071948 G.41 §G.683 -,11231318 .1738%%8
adjdoorbin | =~.1200253 .03598308 -3.34 0.001 -.1906875 -.0493631
freezerbas~t | -.261718 .0382512 -6.84 0.000 -.3369433 ~.1864928
freezercan~k | -.0800621 .2180449 -0.37 0.714 -.5088719 .3487477
freezerlight | .0675082 .1086879 0.62 0.535 -.1462387 .2812552
freezermis~e | .073746 .0939469 0.78 0.433 -.111011 .2585031
EREETE 1.1%662% L S3885222 1.35 8,258 -, 7888873 3.82132%
Number of obs = 3332 7{ 40, 358) = 122.66
Adj R-squared = 0.9244 Prob > F = 0.0000




TABLE XV

Regression results for model excluding FreezerShelf

Yasizble t CQueffivient Bisadasiad L pevalue {35% Qunf, Intervall
Bstimate SYYror statistic
kitchenaid | .2081082 .0466785 4.46 0.000 .1163097 .2999068
whirlpool | .0202544 .0489851 0.41 0.680 -.0760803 .1165892
whirlpoolg~d | .0862012 .0511039 1.69 0.093 -.0143003 .1867027
ge | -.1036646 .0429312 -2.41 0.016 ~.1880937 -.0192355
geprnfile | - _NR28522 .N537144 ~1_54 n.124 - . 1884877 .N227832
frigidaire { =-~.11B81299 0501296 ~2.36 0.019 -.2167153 ~-.0195444
frigidaire~y | ~.1090015 0586145 -1.86 Q.064 -.2242734 .0062704
kenmore | -.1744071 .0470946 -3.70 0.000 ~-.2670239 ~-.0817903
kenmoreelite | -.0967723 .0586844 -1.65 0.100 -.2121816 .0186371
maytag | -.0614844 .0504821 -1.22 0.224 -.1607631 .0377944
amana | -.0616996 .0521994 -1.18 0.238 -.1643556 .0409564
jenn air | .2032501 .0556456 3.65 0.000 .0938168 .3126835
other brand § -.1002323 . 0383035 -Z2.61 $.003 ~-.1757635 ~. 02463863
top | {dropped)
bottom | .2855027 .02218 12.87 0.000 .2418833 .3291221
sidebyside | .082018 .0402236 2.04 0.042 .0029136 .1611223
white | .0062182 .0163035 0.38 0.703 -.0258445 .0382809
black | .0220705 .0172603 1.28 0.202 -.0118738 .0560148
stainless_hl ] .1504614 .0174713 8.61 0.000 .1161022 .1848206
{:} solepiive §| -.3183131282 SBA828684 ~Sy%l $.588 -,32372552 -B6L0LE8
ffcap | 0631817 .0083718 7.55 0.000 .0467181 07986453
freezercap | .319684 .008379 2.35 a.019 .8032058 .0361622
kwhycap | .0058063 .004159 1.40 0.164 -.0023728 .0139854
tempctr | .005006 .0207956 0.24 0.810 -.0358908 .0459029
revdoor | -.06393855 .0205835 -3.11 0.002 -.1044752 -.0235158
icemaker | .1099424 .0266682 4.12 0.000 .0574965 .1623884
Filterwater | Nn4aag3lIl nz24049 ? N7 N N3g nn25421 na71374
soundred | . 02234398 .0179382 i.25 0.214 -.0128277 0576274
doortkit | 2421143 0545553 4,44 0.040a 1348252 .3494034
spillpg | .0864454  .0237016 3.65 0.000 .0398336 .1330572
wire | .0243455 .0411247 0.59 0.554 -.0565309 .1052219
adishelf | .0376196 .0327748 1.15 0.252 -.0268358 .1020749
crisperhco~1 | .0303374 .0233564 1.30 0.195 -.0155956 .0762705
meattempco~r | .0962931 .0201665 4.7 0.000 .0566334 .1359527
spnackbin | - 1168883 . 0408787 2.8 5.004 0365007 LIS7ZT778
intiight i SO7T43633 157878 4.72 4,000 LG433541 L1053724
adjdoorbin | .0088028 .0078745 1.24 0.214 -.0056832 .0252888
freezerbas~t | .0608128 .008383 7.25 0.000 .0443267 .0772988
freezercan~k | .0593346 .0477857 1.24 0.215 ~-.0346414 .1533106
freezexrlight | .0133266 .0238195 0.56 0.576 -.0335172 .0601704
freezermis~e | .0675767 .020589 3.28 0.001 .0270862 .1080673
_uwas 5.443877 L2122565 25.68 6,880 5.63245 5.867354
Number of obs = 393 { 40, 358y = 170.53
Adj R-squared = 0.9446 Prob > F = 0.0000
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TABLE X

in ¥ =

Regression results for the final model with robust standard errors

| Robust t
Variable (Cesfifivient Stendo:d sietistic povalue £35% Cenf, Inborvyall
Error

kitchenaid | .3537245 .0292293 12.10 0.000 .2962419 .4112072
whirlpool | .1594806 .0347704 4.59 0.000 .0911008 .2278604
whirlpoolg~d | .2335381 .0327696 7.13 0.000 .169093 .2979832
ge | .0324978 .024145 1.35 0.179 -.014986 .0799815
geprofile | _NRINN39 .N2597484 3.35 n._nni .0359124 .1380954
frigidaire | 0300199 3396502 0.786 0.449 -.0479566 .1079984
frigidaire~y | 0297024 .0330548 a.8Q 0.369 -.0353037 .0947085
kenmoreelite | .0779045 .0281097 2.77 0.006 .0226236 .1331854
maytag | .1029955 .0311915 3.30 0.001 .0416539 .1643371
amana | .1063071 .0305051 3.48 0.001 .0463154 .1662987
jenn_air | .3736844 .0369962 10.10 0.000 .3009273 .4464416
other brand | -.0224165 .0285285 ~-0.79 0.433 -.078521 .033688
top i ~-.0507647 0365238 ~2.45 $.013 -.1625521 -.0188373
pottom i 2157237 0355584 5.55 4,600 1273679 « 2671666
white | 0074747 .0148417 0.50 0.615 -.0217131 .0366625
black | .0209218 .0158866 1.32 0.189 -.0103209 .0521646
stainless_~l | .1533407 .0164395 9.33 0.000 .1210106 .1856707
saleprice | -.0949673 .020972 -4.53 0.000 -.1362111 -.0537234
ffcap | .0624979 .0078957 7.92 0.000 .0469702 .0780256
Lrwwavivay i S22564202 LB082345% 1.%7 G,858 -2y 06e-8¢ SB328344
kwhycap | .0018918 .Q0389498 0.49 Q.628 -.00571778 .0085411
tempety | .0661636 0222603 6.28 0.782 -.0376138 .0495469%
revdoor | -.0627384 .0191195 -3.28 0.001 -.1003391 -.0251378
icemaker | .121057 .024954 4.85 0.000 .0719821 .170132
filterwater | .0449636 .0209828 2.14 0.033 .0036986 .0862286
soundred | .0128529 .0229519 0.56 0.576 ~.0322846 .0579905
Annrtkit | 247272378 NAK24R8 ? 54 N N1l Nv491A9 4795487
spilipg i LUB39677 .0240076 3.50 0.001 .0386754 .1311813
wire | 0253528 .373188 Q.68 0,497 -.0480388 0987444
adjshelf | .0346833 .0298615 1.16 0.246 -.0240426 .0934092
crisperhco~1 | .018266 .0218959 0.83 0.405 -.0247947 .0613267
meattempco~r | .0766352 .0202549 3.78 0.000 .0368016 .1164687
snackbin | .1487597 .0337675 4.41 0.000 .0823521 .2151673
intlight | .0754457 .0150614 5.01 0.000 .0458258 .1050657
adidoorbin i .00B83 .G0B0383 1.10 §.272 -. 0085714 .0246334
freezerbas~t | .G625464 0074555 §.38 4.000 Q478757 0772171
freezercan~k | .0521565 .0175571 2.97 0.003 .0176285 .0866844
freezerlight | .0138059 .0232067 0.59 0.552 -.0318327 .0594444
freezermis~e | .0560797 .0206831 2.71 0.007 .015404 .0967553
_cons | 5.491753 .2116531 25.95 0.000 5.075513 5.907992

Fumbe:r of obs = 358 F¢ 3%, 3587 = 2864.18

R~sguared = 0$.9483 Prob > F = 0.00400




TABLE XVII

Regression Results for subsample group 1

Variablie i Coefficient Standard & p-value i55% Conf. Intexval}]
Entimate error  statistic
—+_.. ——————————————————————————
kitchenaid | .3580666 .0371934 9.63 0.000 .2846099 .4315233
whirlpool | .1709773 .0406399 4.21 0.000 .0907136 .2512409
whirlpoolg~d | .2670906 .0487894 5.47 0.000 .1707318 .3634494
ge | .021318 .0344604 0.62 0.537 -.0467411 .0893771
geproiile § L3888327 L5488532 2.5 $5.8865 LBEBLZS S3854974
frigidaire |} «81447 .0432368 0.29 0.769 -.082772¢ .11317125
frigidaire~y } .0712448 .0539169 1.18 0.236 -.0470381 .1895805
kenmoreelite | .072192 .0466331 1.55 0.124 -.0199083 .1642923
maytag | .1029188 .040508 2.54 0.012 .0229157 .1829219
amana | .0924426 .0439217 2.10 0.037 .0056975 .1791877
jenn_airxr | .4330645 .0468061 9.25 0.000 .3406226 .5255065
other brand | -_0157852 .na76592 -0.33 0.741 -.1099119 0783414
- top { ~.10042iz .0541728 -1.85 0.066 ~.2074123 0065699
bottaom | .1558815 .0481508 3.17 0.002 .0589188 .2530641
white | .0155173 .0240859 0.64 0.520 -.0320522 .0630868
black | .0273333 .0269904 1.01 0.313 -.0259726 .0806393
stainless ~1 | .1495924 .0256979 5.82 0.000 .0988393 .2003456
saleprice | -.1308844 .0248707 -5.26 0.000 -.180004 -.0817649
ffcap | .0663203 .0128426 5.16 0.000 .0409562 .0916843
freszercap | G1168067 0117108 1.00 .320 -.011448%2 .334808%
kwhycap | S GG44787 055287 §.76 §.451 -. 072265 0161839
tempctr | -.0006635 .0282378 -0.02 g.981 -.056433 .0551059
revdoor | -.0804342 .0297987 -2.70 0.008 -.1392866 -.0215818
icemaker | .1595102 .0382597 4.17 0.000 .0839475 .2350729
filterwater | .0009457 .0333831 0.03 0.977 ~.0649858 .0668772
soundred | .0599469 .024286 2.47 0.015 .0119821 .1079116
shoere Lhat f LBEAFH5L LBFFBEEE $:85 $:883 -.31723835% 228233346
spillpg | .0818929 0281724 2.91 0.004 .0263524 .1376333
wire | .866513%5 .0565144 1.22 0.223 -.0424763 -1867552
adjshelf | .0731444 .0445949 1.64 0.103 -.0149303 .1612191
crisperhco~1 | .0262308 .0296811 0.88 0.378 ~-.0323893 .0848509
meattempco~r | .0269209 .0277987 0.97 0.334 -.0279815 .0818233
snackbin | .1357852 .0624501 2.17 0.031 .0124464 .259124
intlight | NHR32T7IS .N2194%7 2.88 n.nna .0199327 LANAR1INA
ad-doorbin | .0181832 0104196 1.75 5.083 -.00238335 .0387679
freezerbhas~t | .0897859 .01124908 6.18 a.gaga 0474689 0920849
freezercan~k | .0392949 .0699719 0.56 0.575 ~.0988993 .1774891
freezerlight | .0242322 .0325359 0.74 0.458 -.040026 .0884904
freezermis~e | .0628119 .030081 2.09 0.038 .0034021 .1222218
_cons | 5.389263 .3199367 16.84 0.000 4.757389 6.021137
Humber of obs = iss F{ 33, i858y = 110.75
Ad3 B-squared = 0.9558 Prob > F = §,0000
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TABLE XVITI

LAARSR ind Qi

Regression Results for subsample group2

Variable | Coefficient Standard t p-value [95% Conf. Interval]
Bobimale wreer  sbebisids
[R— . 7 1 2 e ot 2 2 o P T S 2 o v S P S o S 0 T S B e
kitchenaid } .3444418 .0447676 7.70 0.600 .2561444 .4327393
whirlpool | -1738919 .0673715 2.58 0.011 .0409335 .3070504
whirlpoolg~d | .2150231 .0496523 4.33 0.000 .1169601 .3130861
ge | .0312094 .0462012 0.68 0.500 -.0600379 .1224567
geprofile | .0718646 .0510525 1.41 0.161 -.028964 .1726931
frigidaire | _0517543 _N4ARARIA 1.06 n_291 -.n4479n7 .1482993
frigidaire~y i =-.0083551 0752455 ~3.08 0.933 -.1549733 .142272631
kenmoreelite | .0719351 -0576159 1.28 0.214 -.041858 .1857262
maytag | .0556652 .0488474 1.14 0.256 -.0408082 .1521387
amana | .0825118 .0538906 1.53 0.128 -.0239219 .1889455
jenn_air | .3057775 .0603115 5.07 0.000 .1866625 .4248924
other brand | -.0089494 .0446635 -0.20 0.841 -.0971596 .0792608
top | ~-.0447467 .0703602 -0.64 0.526 -.1837078 .0942145
bottom § . 28786883 .U556673 3.15 G.000 .125645% . 3865531
white | ~-.013885% 2252256 -G.35%  §.583 ~. 0637064 03559346
black | .0148394 .3263066 g.56 g.573 -.0371162 .0667949
stainless ~1 | .139641%9 .027439 5.09 0.000 .08545 .1938339
saleprice | ~-.0689731 .0331184 -2.08 0.039 -.1343818 ~.0035644
ffcap | .051296 .0134653 3.81 0.000 .0247021 .0778898
freezercap | .0222685 .0137749 1.62 0.108 -.0049368 .0494738
whiyony § SBEE2872 »B068442 $.328 2,753 -.8115874 B1L2E13
tempoty | -.0206988 .0374642 -0.55 0.581 -.0946905 .0532927
revdoor | -.0641973 .83315% ~-1.94 0.655 -.1256861 .0012915
icemaker | .0991251 .0425065 2.33 0.021 .0151749 .1830753
filterwater | .0597586 .0406804 1.47 0.144 -.0205849 .1401022
soundred | -.0115889 .0302147 -0.38 0.702 -.0712628 .048085
doortkit | .2914847 .0761541 3.83 0.000 .1410805 .4418888
aniling | NRTRARK NBNK"3IRL 17 148 n 254 - NA419RKA TRTARR?A
wire | -. 005278 .3737433 ~G.07 0.943 -. 1503207 .1403647
adjshelf | ~,.0180498 .0561085 -0.28 a.775 -.1268837 .0947445
crisperhco~1 | .003839 .0482296 0.08 0.937 -.0914142 .0990923
meattempco~r | .117943 .0323753 3.64 0.000 .0540018 .1818841
snackbin | .1266653 .071486 1.77 0.078 ~.0145193 .2678499
intlight | .0982792 .0266089 3.69 0.000 .0457267 .1508316
adjdoorbin | .0098064 .0147989 0.66 0.509 -.0194214 .0390341
freezerbas~t | .G651603 .G140805 3.63 G.600 .G3T351% .U523639
freezercan~k i 0628165 372058 G.87  §.385 - 4795767 22052057
freezerlight | 0370903 .0399961 0.93 8.355 -.0419019% .1160826
freezermis~e | .0686529 .0323746 2.12 0.036 .0047132 .1325926
_cons | 5.669282 .3752236 15.11 0.000 4.928217 6.410347
Number of obs = 199 F( 39, 159) = 63.39
&d} Bsuumeod —  §.53247 Baads >+ F - $.5888

XV




APPENDIX I
This is just a single example.

Product Feature Sheet
Kitchenaid

21.6 Cu. Ft. Top Freezer Refrigerator

KivchenAids
Eon e weay o romd

Brand Info

Sears number 4583 688 225

Mig. number KTRA22EMSS

Cabinet: Black Handles: Stainless Steel
Regular Price $1,899.99

Now $1,819.99 until Nov 28

For Details, CIick on Features to view Product

Glossary

IMPORTANT: Sizes quoted are approximate. Always measure the actual merchandise before

making final plans and cutouts.

Ganaraj Faaturas
Total C Cu./Ft
Size

Eresh Food Capacity (Cu/Ft)
Ereezer Capacity (Cu./Ft)
Produ In.

Product Height {in.}Excluding hinge cover
HERCK Bandis

Flivred \Water

Sound Reduction Package
Cooling Colle Location
Door Trim Kit

Door Panei Options
Miscelaneous Feature(s)

Shelf Typs

Shelf Suspension
Number of Sheives
Crispers

21.6

Large (20.2 fo 22.0 cu /it inclusive)
152

6.4

325

65.5

315

FrostFree

Two

448

Yes

Two Adjustable and Two Non-Adjustable
ice Maker in Freezer

Wit Fiter Menitor

Yes

Boltom

No

None

ENERGY STAR®

Spil-Proof Glase (Three Puliouts)
Cantitever

One Full, Four Partial

Two On Roflers With Humidity Control

I1
2




hiest Keeper

Snack Bin

Daity Compartmenis

Food Storage Accessories
Other Storage Accessories
Interior Lights

Adjustable Door Bins

Migcelanaous Featurelg)

Freezer Section
Number of Shelves

Number of Pullout Baskets
Number of Door Bins/Shelves

‘G Bk

Misceflaneous Featurefs)

On Rokers

None

One

Can Rack and Egg Bin
Two

Three

-

One Full
One
Two
s
Y55




GLOSSARY FOR REFRIGERATORS

Side-by-Side The vertical design offers several advantages over the same-size top freezer
models, including eye-level access to a large freezer section, the option of a water and ice
dispenser and a shorter door swing radius for use in compact spaces.

Top Freezer The freezer is located above the fresh food compartment. The freezer is
usually larger i this design and can accommedate oversized #ems such as foren turkeys
and pizzas. Top freezer models have the most energy efficient layout.

Bottom Freezer The most frequently used compartment (fresh food) is located at the top of
the fridge at eye-level. The freezer is at the bottom and is usually larger than those of the
top freezer. Bottom freezer models can come with a freezer door that swings open, or the
freezer can be in a drawer style for easy viewing from above.

Compacts and Specialty This category includes all refrigerators without freezer sections,
small bar and college dorm fridges, and manual defrost models.

i

Total Capacity {CuJFt) The amount of space available for food storage in the fresh food

eaLy WSE WS ! ARTENS L S SNt

and freezer compartments. All space is measured in cubic feet.

Size
TopFreezer =~ BottomFreezer Side by Side
.+ Small-Upto, =+ Medum- up = Medium-
170cu ft t0199cu it 20010221
inclusive inclusive cu. ft
o Large-202 inclusive
e Medium - | t0220cu.ft. o ' >
! 17041292 mehsive + Large-222
cu. ft 5 t024.1 cu. ft. |
inclusive ; inclusive |
o Large-20.2 .« ExtraLarge- '
t022.0 cu. ft. | j More than |
nciusive ! Z4icuft. |
» [Extra Large -
More than
220 cu. ft.

A more detailed glossary for refrigerators can be found at hitp:/fwww.sears.ca/e/ma/prodinfo/bfbyglss/rfrg htm
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Fresh Food Capacity {CuJFt) The amount of food siorage space available in the

T IGFIR 3 WA W uaf xax

refrigerator’s fresh food section compartment. All space is measured in cubic foet.

Freezer Capacity (Cu./Ft.) The amount of food storage space available in the refrigerator's
freezer compartment. All space is measured in cubic feet.

- - N .
Defrost System Frostiree - Ice never builds up in this maintenance-free refrigerator.

Manual Defrost - Turn the refrigerator off to let warm air melt any build up of ice.

Auto Cycle Defrost - The defrost system automatically turns on and off during timed
cycles. The freezer compartment nwst be manuslly defrosted about once or twice a year
depending on usage.

Temperature Control{s) The temperature control automatically keeps your refrigerator at
the optimal cooling temperature.

EnerGulde Rating {MWH/Vear} The EnerGuide rating is your guide io energy efficiency. It
tells you how energy efficient a particular model is. The label provides information on
the amount of kWh per year the model will use under normal circumstances. The lower

the number, the less electricity the appliance uses.

Reversible Deors Reversible doors can be adiusted to swing open to the right, or to the
left. All top freezer and bottom freezer refrigerators are shipped right hand hinge only.

Rollers / Wheels Adjustable rollers on the bottom of the refrigerator make it easy to move
it away from the wall for quick clean-ups. Adjustable rollers can also serve as levelers
when a kitchen floor is uneven.

lcemaker/Dispensers There's no need to refill ice trays and risk a spill with an automatic
icemaker. A continuous supply of ice is produced until the bin is full. Plumbing hook-up
is required. Most icemakers are sold separately.

Water and Ice Dispenser - The refreshing taste of nature's best is always on hand with a
built-in chilled water dispenser. Also dispenses cubed or crushed ice. Tokeep kids and
pets from playing with the dispenser, some dispensers have a lock out feature. Dispensers
vary from electronic to manual.

Filtered Water You will be drinking safe, clean water with the addition of a built-in water
filter on a refrigerator dispenser. The filter should be replaced every 6 to 12 months,
depending on use.

Sound Reduction Package Extra insulation is added to the refrigerator to reduce noise.
Specially designed fan blades also reduce the sound.

b9 ¢ ¢
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kitchen cabinetry.

kg let you create a custom look to compliment your

FRESH FOOD SECTION
Shelf Tyne Wire Shelves - Coated with rust resistant paint. Offer durahility
Glass Shelves - Tempered glass shelves

Spill Proof Shelves - A spill-proof ledge on the tempered glass shelves keeps liquids
contained, preventing a small mess from becoming bigger.

-,

Ehaoif Q10 noinn Fivad Sheif - (Siane or wrira chalvace that cannnt ha mow
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Adjustable Shelves -Customize the interior by adjusting the shelves. Some limitations
apply. With this kind of flexibility you can make the most of your storage space.

Cantilever - Oversizad containers can sasily be scooninodated when these bracket-
supported sheives are adjusted for a custom fit.

Crank Adjusted - A turn of a crank quickly changes shelf height to accommodate large
food and beverage containers. Shelf height can be adjusted without removing the food.
Number of Shelves Refers io the total number of shelves included in the food section. Full,
partial width and a combination of the two may be provided so you can customize the
look and function of the refrigerator.

Crispers Crispers keep perishable fruits and vegetables fresher for a longer time.
Optional humidity controls are available. Clear crispers offer casy visibility, while white

crispers must be opened to view the contents.

Meat Keeper Compartments keep meats fresher for a longer period of time. Some models
offer temperature controls.

Snack Bin This multi-purpose plastic bin holds a variety of food items.
Dairy Compartments Storage for butter, cream cheese and other dairy products.

Food Storage Accessories Wine Rack - This rack attaches under a shelf to provide

PO P R LT O SRS PRSI N YL PUP R NPT P
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Can Rack -. This rack attaches to a shelf to provide storage for up to 8 cans. Many
compact refrigerators have can dispensers built in the door.

Ege Bin - A plastic storage container designed to hold eges.
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door. Not all refrigerators have interior lights,

=

Adjustable Door Bins Door storage space can be customized. Bins are adjustable and can
be taken to table or to the sink for cleaning.

FREEFER SECTION

" S m—t———t T k4 H

éh

Door Shelves Fixed shelves cannot be moved. Available in a variety of depths.
Number of Shelves Refers to the total number of shelves included in the food section.
Full, partial width and 2 combination of the two may he provided se vou can customize

the look and function of the refrigerator.

Number of Pull Out Baskets Pull-out baskets store more food and provide easier access to
items.

1rmbhar cf T v d _B_Enai i-agunn Rafare tc ﬁ}e nqmber of danr bjﬂs and s_ﬁe‘;ves‘
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Can Rack This rack attaches to a shelf to provide storage for up to 8 cans. Many compact
refrigerators have can dispensers built in the door.

Freeesr Light An interior Light astomatically goss on when you open the freezer door.
Miscellaneous Features Any other feature (s) the product offers.

Storage Accessories Any other storage accessories the product offers




Regression Results for preliminary model with all variables included

Variable | Coefficient Standard t p-value [95% Conf. Interval]
Betivmte Sriwr siablsyle
KitchenAid } 386.56G66 122.4837 3.15 4.662 145.175% 626.8253
Whirlpool | -63.90277 130.1649 -0.49 0.624 -319.83 192.0245
WhirlpoolG~d | 118.5986 135.6853 0.87 0.383 -148.1827 385.3799
GE | -280.9522 109.2707 ~2.57 0.011 -495.7977 ~-66.10666
GEProfile | -340.4212 139.8022 -2.44 0.015 ~615.297 -65.54539
Frigidaire | -218.6898 131 _./£995 -1_66 n.nag -477 6345 4n.2549
Frigidaire~y | =~Z06.3806 i53.4301 ~1.35 0.178 -507.2048 94.50304
Kenmare | -278.723 121.28582 -2.23 0.024 -809.1912 -32.2548
KenmoreElite | ~304.6004 149.5573 -2.04 0.042 -598.6566 -10.54419
Maytag | -185.1735% 132.236 -1.40 0.162 -445.173 74.82597
Amana | -139.2475 136.1654 ~-1.02 0.307 -406.9729 128.4778
jenn Air | 346.8822 146.4961 2.37 0.018 58.84503 634.9194
Other brand | -131.0672 102.8519 -1.27 0.203 -333.2923 71.15788
Top | -61.515% iZ25.9537 -0.48 G.634 -317.5083 i93.86751
Bottom i 277.045%4 142,625 1.5%2 G.055 -6.13718§ 566.236
SidebySide | ({(dropped)
white | 4.736079 44.447724 0.11 0.915 ~82.65507 92.12723
black | 16.20538 47.21184 0.34 0.732 ~76.62146 109.0322
stainless ~1 | 265.3473 47.80674 5.55 0.000 171.3508 359.3438
Saleprice | -95.49589 48.33455 -1.98 0.049 -190.5302 ~-.4616079
é:j? FFCap | T.2618% 22.172324 3. 48 &,001 33, 66528 126.82582
FreszexCap | 74.08531 22.9464¢ 3.23 0.001 28.96851 119.2021
KWHYCAP | 21.73181 16.94223 1.5% 0.048 .2174458 43.24617
TempCtr | -49.82778 56.70836 -0.88 0.380 -161.3265 61.6709
RevDoor | -181.1517 55.23353 -3.28 0.001 -289.7506 -72.55279
Icemaker | 67.27719 70.89977 0.95 0.344 -72.32094 206.8753
FilterWater | 232.5082 62.9316 3.69 0.000 108.7735 356.2429
SomindRed | 14 27828 48 .R4635 n.729 n.770 ~-81.767728 110.3189
DoorTRit | 366.2877 113.4083 3.23 0.001 143.3057 589.2697
Spillpg | 30.48078 §3.40929 0.48 0.631 -94.,19311 155.1547
Wire | 34.28649 102.7315 0.33 0.739 -167.7018 236.2747
2Adjshelf | 15.37488 84.90154 0.18 0.856 -151.5566 182.3063
CrisperHCo~1 | -25.02482 60.21365 -0.42 0.678 ~143.4155 93.36588
MeatTempCo~r | 264.8474 53.36107 4.96 0.000 159.9301 369.7647
SnackBin | 73.09448 106.95 0.68 0.495 -137.1882 283.3771
DairyComp | {dropped)
Inttight i 143.1441 41.25151 3.47 G.001 81.55768 224.3305
AdjDoorBin | -2.822708 20.58383 ~0.14 0.891 -43.29416 37.64875
Freezerbas~t | 97.18713 23.51972 4.13 0.000 50.9432 143.4311
FreezerShelf | -77.83513 27.6675 -2.81 0.005 -132.2343 -23.43592
FreezerCan~k | 300.3325 113.796 2.64 0.009 76.58951 524.0755
FreezerLight | -94.85364 64.45708 -1.47 0.142 -221.5877 31.88041
FreierBis—e { 168,.6%15F  43.38%853 3.85 f.981 £3.58141 257.8821
_cons | -753.6442 £20.1327 =31.22 0.225 -1872.935 465.56465
Number of obs = 425 F({ 41, 383) = 55.00
2dj R-squared = 0.8487 Prob > F = 0.0000
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Regression results for preliminary model with all variables included- no constant term

Variable | Coefficient Standard t p-value [95% Conf. Interxrval]
Betinmle rIUT Stublatio
————————————— e o 3 e e T T T TR T TR T U TS S S S S T T T T T T 7 W U S K AL ST V2P Sk e S ke 0 O 9 O W TS T i e S e o Ve e Y P BED 00 S S A 2
Kitchenaid } 386.6666 122.4837% 3.15 6.062 145.175% 626.8253
Whirlpool | +63.30277 130.1649 -0.49 0.624 -319.83 192.0245
WhirlpoolG~d | 118.5986 135.6853 0.87 0.383 -148.1827 385.3799
GE | -280.9522 109.2707 -2.57 0.011 -495.7977 -66.10666
GEProfile | -340.4212 139.8022 -2.44 0.015 ~615.297 ~65.54539
Frigidaire | -218.6898 1316994 -1.86 n.n9g ~-477.6345 4n.2549
Frigidaire~y | -Z06.38086 153.0301 -1.35 U.178 ~507.Z2648 54 .50364
Kenmare | -270.723 121.28582 -2.23 0.02a8 -509_1912 -32.2548
KenmoreElite | -304.6004 149.5573 -2.04 0.042 ~-598.6566 -10.54419
Maytag | -185.1735 132.236 -1.40 0.162 -445.173 74.82597
Amana | -139.2475 136.1654 -1.02 0.307 -406.9729 128.4778
jenn Air | 346.8822 146.4961 2.37 0.018 58.84503 634.9194
Other brand | -131.0672 102.8519 -1.27 0.203 -333.2923 71.15788
Top | -8i5.55358 564.2829 -i.45 $.145 -1925.04 253.3203
Bottom | -476.59%4% 574.3874 ~3.83 §.207 -1645.9%42 §52.7525%
SidebySide | -753.6442 620.1327 -1.22 0.225 -1972.935 465.6465
white | 4.736079 44.44724 0.11 0.915 -82.65507 92.12723
black | 16.20538 47.21184 0.34 0.732 -76.62146 109.0322
stainless ~1 | 265.3473 47.80674 5.55 0.000 171.3508 359.3438
- Saleprice | -95.49589 48.33455 ~-1.98 0.049 ~190.5302 ~.4616079
%:j} FFCapr TT. 26385 22,17324 3,48 8,802 33,.66628 128,35804
FreezerCap | 74.08531 22.9464¢ 3.23 8.001 28.96851 119.2021
KWHYCAP | 21.73181 16.94223 1.9% §.048 .2174458 43,24617
TempCtr | -49.82778 56.70836 -0.88 0.380 -161.3265 61.6709
RevDoor | -181.1517 55.23353 -3.28 0.001 -289.7506 ~72.55279
Icemaker | 67.27719 70.99977 0.95 0.344 ~72.32094 206.8753
FilterWater | 232.5082 62.9316 3.69 0.000 108.7735 356.2429
SonndRed. | 14 27878 48..84A35 Nn.29 N..77n0 -81..7R228 11n.37189
DoorTRit | 3686.2877 113.4089 3.23 0.001 143.3057 589.2657
SpilleG | 30.48078 63.40929 .48 9,831 -94,19311 155.1547
Wire | 34.28649 102.7315 0.33 0.739 ~167.7018 236.2747
Adjshelf | 15.37488 84.90154 0.18 0.856 -151.5566 182.3063
CrisperHCo~1 | -25.02482 60.21365 ~-0.42 0.678 -143.4155 93.36588
MeatTempCo~r | 264.8474 53.36107 4.96 0.000 159.9301 369.7647
SnackBin | 73.09448 106.95 0.68 0.495 -137.1882 283.3771
DairyComp | {dropped)
IntLight § 1453.1441 41.,25151 3.47 §.661 61.95766 224.3305
adjDoorBin { -2.822708 20.58383 -0.14 0.891 -43.29416 37.64875
Freezerbas~t | 97.18713 23.51972 4.13 0.000 50.9432 143.4311
FreezerShelf | -77.83513 27.6675 -2.81 0.005 -132.2343 -23.43592
FreezerCan~k | 300.3325 113.7896 2.64 0.009 76.58951 524.0755
FreezerLight | ~94.85364 64.45708 -1.47 0.142 -221.5877 31.88041
FreogerMin—g | T&G.8%15 4%,3%053 %.25 &,84% £3.581681 257.8621
Number of obs = 425 F{ 42, 383) = 436.45
Prob > F = 0.0000 Adj R-~squared = 0.9773




Regression Results for log-linear model with all variables included- no constant term

Variable | Coefficient Standard t p-value [95% Conf. Interval]
Betiwatls PEIVY stabigviv
Kitcheniid | .2357%78 . 05453061 4.37 6.000 .1317758 .3477803
Whirlpool | .0361483 .0583748 0.62 0.536 -.078627 .1509235
WhirlpoolG~d | .1200445 .0608505 1.97 0.049 .0004016 .2396875
GE | =-.0947923 .0490044 -1.93 0.054 -.1911437 .0015591
GEProfile | -.0934593 .0626968 ~-1.49 0.137 ~-.2167324 .0298137
Frigidaire | -.07475k1 .D58N631 -1.27 0206 -..19DN8845 .N413724
Frigidaire~y | =.0786807 0888291 -i.12 0.265 ~.Z2116177 .0582583
Kenmore | ~-_.1210235% .01543926 -2.23 0.027 -.227978 -.0140841
KenmoreElite | -.1130792 .0670717 -1.69 0.093 ~-.2449541 .0187957
Maytag | -.0350879 .0593037 ~-0.59 0.554 ~-.1516894 .0815136
Amana | -.0236007 .0610659 -0.39 0.699 -.1436671 .0964656
jenn Air | .1973912 .0656988 3.00 0.003 .0682157 .3265668
Other brand | ~.0566569 .0461258 -1.23 0.220 -.1473484 .0340347
Ton | 5.735853 .253083 2Z2.50 $.000 5.258327 %.293481
Bottom | 6.436375 2375545 23.43 0.500 5.52%85%% 6.542851
SidebySide | 5.961159 .2781098 21.43 0.000 5.414346 6.507972
white | -.0031484 .0199332 -0.16 0.875 -.0423406 .0360437
black | .0143879 .021173 0.68 0.497 -.027242 .0560178
stainless_~1 | .1462943 .0214398 6.82 0.000 .1041398 .1884488
Saleprice | -.1026606 .0216765 ~-4.74 0.000 ~-.1452805 ~.0600407
FBCap » 8531352 s 302324 5,34 g.800 M ATl SRI2GLES
FreezexCap | .026113 .01029498 2.54 0.012 0058795 0463464
KWHYCAP { .06428665 .0049072 0.87 ¢.385 ~.0053821 .0135815
TempCtr | .0173248 .0254319 0.68 0.496 -.0326788 .0673284
RevDoor | -.0835 .0247705 ~3.37 0.001 ~.1322032 ~.0347968
Icemaker | .0666778 .0318411 2.09 0.037 .0040725 .1292832
FilterWater | .1203763 .0282228 4.27 0.000 .0648853 .1758674
SnnndRed. | N344549 .N2190nA 1..57 n.117 - NNRATAR?. NTIR2671
DoorTRit | .153402¢8 . 0508603 3.80 G.000 03934023 233403
Spillec | .0395045 L0284371 1.38 0.188 -.016404588 0954187
Wire | -.0798263 .0460718 -1.73 0.084 -.1704116 .0107591
adijshelf | .03503 .0380756 0.92 0.358 ©-.0398335 .1098935
CrisperHCo~1 | -.0098052 .0270039 -0.36 0.717 -.0628997 .0432893
MeatTempCo~r | .1064611 .0239307 4.45 0.000 .0594091 .1535132
SnackBin | .0752192 .0479637 1.57 0.118 -.0190859 .1695243
DairyComp | {dropped)
Inttight | LG707046 (185175 3.82 G.060 0342951 L1071142
2djDooxBin | .0007483 .0082312 .08 4.935 -.0174018 .0188985
Freezerbas~t | .0480992 .0105478 4.56 0.000 .0273602 .0688381
FreezerShelf | -.0477354 .012408 -3.85 0.000 -.0721317 ~.0233391
FreezerCan~k | .1416276 .0510339 2.78 0.006 .041286 .2419693
FreezerlLight | .040071 .028907 1.39 0.166 -.0167652 .0969072
FropaorMiges | LBB736TF LB223561 2.5% &,816 LBT38T67 .368%127
Number of obs = 4az5 ®{ 42, 383) =35585.37
Prob > F = 0.0000 Adj R-squared = 0.9997




