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Hedonic Regression

Basic Concepts

the term “hedonic” - pleasure (+) and
pain (-)

consumers demand characteristics

consumption of an item is consumption
of a bundle of characteristics

there is an explicit market in the item,
but no explicit (only implicit) markets in
characteristics
Examples: pocket calculators, houses

Hedonic Regression Example
hedonic_example.xls

® Source of data:
http://www.sfgate.com/homes/

©® Variables included in the analysis
©® House price (asking price) Saer?:glient(LHs)
©® Number of bedrooms
® Number* of bathrooms

Independent
® Square feet of floor area (RHey
® Year built variables

* “half” or “partial” bath entered as one-half
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http://www.sfgate.com/homes/

Expectations of Sign and Significance
of Variables in Hedonic Equation
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House prices (dependent or LHS variable) is expected to be:
© Positively related to the number of bedrooms
© but WATCH OUT! Remember we are holding “other factors” (like floor area) constant.
So if consumers prefer floor plans that break up space into smaller subspaces, rather
than preferring larger open areas, the number of bedrooms will be positively related to
house price. Basically, this expectation is reasonable if people have large families and
each person in the family wants his or her “private space”
© Positively related to the number of bathrooms
© but WATCH OUT! In this and similar situations there may not be much variation in the
variable, which makes the coefficient estimates less efficient
© Positively related to square feet of floor area
® The mother of all housing hedonic variables - bigger houses cost more
© Positively related to Year built
© Usual expectation is that the greater is the year built (the younger is the structure -
other factors held constant), the greater the house price. But WATCH OUT! Year Built
may be a proxy variable for “vintage” or character of the neighborhood

How Good are the Data?

© Because it comes from real estate listings,
the prices are asking prices not transaction
prices

® Not all listings included square feet. This
may introduce a subtle bias in the sample, if
the listings not including square feet differ
?ysttematically from those including square
eet.
© Different stories of bias can be told

® No indication of how long any particular
house has been on the market and whether
the asking price has changed

How Good are the Data?

Compare Pogodzinski and Sass, “The
Theory and Estimation of Endogenous
Zoning,”Regional Science and Urban
Economics 24 (1994), pp. 601-630

©®Over 900 observations (all from sales
finalized in the same month

D®Uses transaction prices from County
Assesor’s Office

©®About 30 variables available




Results of Hedonic Regression
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Interpreting the Coefficient
Estimates

©® Number of bedrooms is negative, statistically
significant, and large
© Interpretation: each additional bedroom reduces the
value of the house by about $140,000
©® Number of bathrooms is negative, not statistically
significant, and large
© Interpretation: each additional bathroom reduces the
value of the house by about $124,000, but we have
little confidence that this effect is statistically valid
© Square feet of floor area is positive, statistically
significant, and large
® Interpretation: Each additional square foot of floor area
increases the value of the house by almost $580

Transforming Variables

Suppose the functional form of a

Belationship between x and y is assumed to
e:

y=Ax¢

which is a non-linear equation.

However, by taking the natural logarithm of

both sides of the equation gives

In(y)=In(A) + aln(x)

This expression that is linear in the

logarithms of the transformed variables




Transforming Variables

Why transform variables?

If we use the functional form y=Ax® the
parameter a represents an elasticity - the
elasticity of y with respect to x.

Elasticity is a measure of how sensitive one
variable is to changes in another variable -
expressed in terms of percentages

a is the percent change in y for a 1% change
in x

Elasticity

What's so good about elasticity?

It is scale-free: it does not depend on the
units in which x and y are measured.

Some common elasticities
own-price elasticity of demand
cross price elasticity of demand
income elasticity of demand
Some uncommon elasticities

elasticity of house price with respect to
floorarea

Hedonic Regression Transformed
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Sometimes debatable about

SUMMARY CUTPUT ; ;
which variables should be
T repen s transformed.
Weaitpie R 10661538
REaums Lsacdias Teaser question: should you
Adjusted R Square 0611830026 - .
Stondard ror o000 make a logrithmic
fobeorvations | =l transformation of a dummy
Ty variable?
o 55 3 F___ Significance F

Fegression 0 23130 05978 19576 LI3TAE0R
Residual = LT 0041312
Total x 2o1sssasa

Conffients  stondard £ Pvole Lower 9% Upper95% Uoger $50%
Intarcest 8 48565052 4 3a7isuazs OSe61 -0.TseSAEl 1702342691 170232651
o et ooe7sszz omssss oazmIes  noissar asesa
Baths 107884554 oossasnzn 0TI 0I04SET 0SNG 0IAMEE  0.08SSEE
Infsaf) 1265003463 020173083 GSIE7 OSSMMSE  LETHOI OMSMMSG  LeTIee)
Hearblt D001 0002234204 044003 _O.O06IINISS  0.0ZBMS1 QOIS 0.002ALS1




Hedonic Regression
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END THIS SLIDESHOW

Chapter 10

The Hedonic Housing Model
+ Implicit price of multi-faceted good
— Housing, wages, cars
— Price is a function of multiple characteristics:
« Pu(hy, hy, ..., hy)
— Marginal Price is simply the partial derivative:
* Pj= Pu(hy, hy, ..., hy)/ oh;
» Consumers get utility from numeraire good
and various housing characteristics
— Utility function: U(G,H(hy, hy, ..., hp))
— Budget constraint: W =G + Py(hy, hy, ..., h,)
* Producers vary mix of housing characteristics

Household Bid Curves
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High Utility
Q = Design

Quality




Producer Offer Curves
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Hedonic Equilibrium
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Q = Design Quality
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Heterogeneous Producers:

Housing
Price

High versus Low Cost
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High -

Offer-Low

Housing
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Hedonic Equilibrium
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Hedonic Price Function — Set of Tangencies
for Multiple Consumers & Producers
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Implications of the Model

P =Py(hy, hy, ..., h,)  “Hedonic Price
Function”

P; = dPy(hy, hy, ..., hy)/ oh; Marginal price of
good of good j

Marginal Price = Marginal willingness to pay
by consumer

Marginal Price = Marginal cost to producer
Matching of high-demand consumers to low-
cost firms
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