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Hedonic pricing (1) 1. Introduction

1. Introduction €9 INDEPENDENT

2. The MWTP _ _ . Viewy,
3. The value function Olympic Park house prices have jumped <,
e

4. Demand functions 60 per cent We
I,g:m&_h

5. Summary
Average house price Iin the 14 areas of East London closest to the Olympic Park is now £334,1

000 : =
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1. Introduction .
2. The MWTP = We focus on the housing market

3. The value function

4. Demand functions = Hedonic price theory is often used to measure the
5. Summary - -
price of public goods
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Hedonic pricing (1)

1. Introduction
2. The MWTP

3. The value function
4. Demand functions

5. Summary
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1. Introduction

Often used in applied research to answers
questions like:

[s it beneficial to invest in a new park?

What are the social costs of a polluting power
plant?

Are there any external effects of investments in
poor neighbourhoods?

What is the effect of earthquakes?



Hedonic pricing (1) 1. Introduction

1. Introduction .
2. The MWTP Goals of this class are:

3. The value function
4. Demand functions

e 1. Understand what a hedonic price function

2. Have basic knowledge about how a hedonic price
function is linked to economic theory
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2. The marginal willingness to pay

1. Introduction

2. The MWTP A hedonic price function is:
3. The value function . : S . . . -
4. Demand functions = A description of the equilibrium prices of varieties
ek .
it of a heterogeneous good influenced by supply and

demand

= Is not expected to be stable over time

= Economic theory does not tell much about the
shape of the hedonic price function
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2. The marginal willingness to pay

1. Introduction

2. The MWTP = Consider a heterogenous good

3. The value function
4. Demand functions
5. Summary

= Heterogeneity is described by a number of
attributes k.

= Price is a function of these attributes, so p = p(k).

= [fthere are enough observations, we can estimate
p(K).
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This hedonic price function is downward sloping in the figure. Could it also be upward sloping?

® 92% Yes %
© 0%  Yes, butonlyif prices are negative x

® 8% No x




2. The marginal willingness to pay

1. Introduction

2. The MWTP = Hedonic price function developed by Andrew Court

3. The value function

4. Demand functions (1939) In application Lo cars

5. Summary

= Extended by Zvi Griliches (1961)
 Also applied to cars
e Since then a standard econometric tool

= Rosen (1974) provided a link between the hedonic
price theory and standard economic theory
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2. The marginal willingness to pay

1. Introduction

2. The MWTP = Howis the hedonic price function related to

3. The value function

4. Demand functions economic thEOFy?

5. Summary

= Let’s assume a utility maximising household
u = ul(g, k)
g denotes a composite good
k denotes an attribute (e.g. house size)
subject to a budget constrainty = g + p(k).

= Then, it holds that:
du/dk dp
ou/dq ~ ok
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ou/0k __ Op

Withu = u(q, k) andy = q + p(k). show that 5u/dq — Ok

% c,

| am ready! | am stuck



Hedonic pricing (1)

1. Introduction

2. The MWTP

3. The value function
4. Demand functions
5. Summary
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2. The marginal willingness to pay

Derivation(by setting up a Lagrange)

L=u(qk)+Aly—q—pk))
0L ou

azﬂq ek

0L  Jdu op _
ok ok a0
oL
~EYy—g-pUn =

Ju/0k  0p
ou/dq Ok

Divide (3) by (2) to obtain

(1)
(2)
(3)
(4)



Please interpret gzégg = %, (multiple answers may be correct)

10 ~

O x O x

The first expression denotes the marginal rate The first expression denotes the marginal rate The first expression captures an external The second expression denotes the willingness The second expression denotes the willingness
of substitution of transformation effect of the attribute on utility, holding the to pay for one unit change in the attribute to accept for one unit change in the attribute

consumption of the composite good constant



Hedonic pricing (1)

2. The marginal willingness to pay

1. Introduction

2. The MWTP

3. The value function
4. Demand functions
5. Summary
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Derivation(by setting up a Lagrange)

L=u(q,k)+ Ay —qg—p(k))
3—§=y—q—P(k) =0

Divide (3) by (2) to obtain Ziiiiﬁ - Z_i

The marginal rate of substitution (MRS) Zz;zz
equals the marginal willingness to pay %

(1)
(2)
(3)
(4)



2. The marginal willingness to pay

1. Introduction

2. The MWTP

3. The value function
4. Demand functions
5. Summary

* Jtindicates the amount of money a consumer is
willing to pay to get an additional unit of the

attribute
 An additional square meter of house size

 Engine power for cars
*  while holding utility constant

=  Problem: households are not homogeneous in their
utility functions!
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Hedonic pricing (1) 3. The value function

1. Introduction o
2. The MWTP = To analyse the equilibrium we may use the concept
3. The value function ‘ 8 ee)
4. Demand functions of the ‘value function
3. 5 .

i « We may write u, = u; = u(y, — Py, k).

 We then invert the utility function with respect to
y, — P;to obtain P, = y; — u~*(uj, k)

. 0Py _ 0u/dk _ S
ok — 9u/oq =» MRS is equal to implicit price for k
5 2;1 = 1 =» Ay translates completely into AWTP
1
. 0Py PR o
ot ou/ak =» WTP for good decreases in u
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Hedonic pricing (1) 3. The value function

1. Introduction

2. The MWTP =  With heterogenous households, we have:
3. The value function

4. Demand functions
5. Summa

p(k)

P, =y, —u~*(u3, k)

|
S
|l
el
(-~
=
.
~
=
=
=~
| —

= Note that the value functions give the WTP,

(Pl, Pz) for different consumers
VU %,( uneRse = Hedonic pricing function p(k) gives market price

AMSTERDAM




Hedonic pricing (1) 4. Demand functions

1. Introduction du / 0k 0 p

2. The MWTP = Recall that —
3. Thz value function au/ aq Ok

4. Demand functions

5. Summary

= So what can we learn from the data if we estimate a
hedonic price function?
«  Weaim toobtaindp/dk = «

= (Can we determine the demand for an attribute k for
an individual if we obtain a?
* e.g.demand for open space
 Demand function: k = f («a)
 Inverse demand function: a = f (k)
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Hedonic pricing (1) 4. Demand functions

1. Introduction )
2. The MWTP * The budget constraint: y = g + p(k)

3. The value function

4. Demand functions

Tt = A problem: there is no constant unit price of quality

k
 The price (or willingness to pay) depends on
the amount consumed

9 <« y=y-p(k*) +k* op(k*)/ok

Indifference curve

‘..«-""

Budget line

_— . .

-+ Op(k*)/ok

- e e e
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Hedonic pricing (1) 4. Demand functions

1. Introduction

2. The MWTP = Homogeneity:

3. The value function
4. Demand functions
e -
e  In practice we usually calculate the average of

the WTP

« We often do not attempt to estimate structural
utility/demand parameters but focus on

marginal changes

* Hence, we only identify the point on the value
function that touches the equilibrium price

function

VRIJE
UNIVERSITEIT
AMSTERDAM




Hedonic pricing (1) 4. Demand functions

1. Introduction
2. The MWTP n

3. The value function

4. Demand functions
5. Summary P 3,
J

Structural (large) vs. marginal (small) changes in k

p(k)

P, =y, — u_l(um k)

= Let’s consider a small change in k
* Whatis the actual willingness to pay?
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Let's consider a small change in k. \What is the actual, resp. measured, WTP for the change in k?

O¢

Arrows A and A Arrows Band A Arrows Band C Arrows Cand C




Hedonic pricing (1) 4. Demand functions

1. Introduction
2. The MWTP

3. The value function

4. Demand functions
5. Summary P 3,
J

= Structural (large) vs. marginal (small) changes in k

p(k)

P, =y, — u_l(um k)

___________‘1*'____|_____

- - - - - - - - e - -

= Let’s consider a large change in k
« Whatis the willingness to pay?
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Hedonic pricing (1) 4. Demand functions

1. Introduction ) ) .
2. The MWTP = Toidentify demand functions, Rosen (1974)
3. The value function

4. Demand functions suggested a three-step procedure

5. Summary

1. Estimate a hedonic price function

2. Calculate the implicit prices

3. Estimate the inverse demand functions by a
regression of marginal prices dp/dk on the
amount consumed of attribute k
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How would demand functions look like for a linear hedonic price function

Hard to say Figure 1: Figure 2: Figure 3:



Hedonic pricing (1)

1. Introduction
2. The MWTP

3. The value function

4. Demand functions

5. Summary
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4. Demand functions

Example linear hedonic price function:

1.

Estimate hedonic price function
Pi = Qo + a1k + ¢

50

100
Size

150

200



Hedonic pricing (1) 4. Demand functions

1. Introduction ) . . i
2. The MWTP = Example log-linear hedonic price function:

3. The value function

4. Demand functions
1.

5. Summary

Estimate hedonic price function
logp; = ag + a4 logk; + &;

~ op; A1 PDi
2. & =09276; == = 2L
dk; K

2,600
2,500
2,400
21200k
£ 2,200 -
= 2,100
22,000
= 1,900
1,800
1,700
1,600

VU k Ve 0 50 100 150 200
’ UNIVERSITEIT
AMSTERDAM Size




Hedonic pricing (1) 4. Demand functions

1. Introduction . ) )
2. The MWTP * The procedure to obtain demand functions is
3. The value function ' ’

4. Demand functions misleading

oy »  Demand functions entirely depend on assumed
functional form of hedonic price function
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Hedonic pricing (1) 4. Demand functions

1. Introduction

2. The MWTP = There are some solutions to the identification of

3. The value function

4. Demand functions demand functions:
5. Summary
* Use multimarket data
> Utility functions are identical across
markets but WTP is different

 Use multiple observations for each individual
> Bishop and Timmins (2018)

 Nonparametric methods
> EKeland et al. (2004)
> Bajari and Kahn (2005)
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\What is your preference regarding using multimarket data, multiple observations or use
nonparametric methods to identify demand functions?

Nonparametric
Ist methods
2nd Multimarket data
Repeated
3rd observations of
individuals

None of the
4th approaches (I stick to
the average MWTP)
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1. Introduction - .
2. Misspecification TOPICS-
3. Endogeneity

4. Price indices

5. Summary

4. Hedonic pricing
« Theory and estimation
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1. Introduction Wednesday

2. Misspecification
3. Endogeneity

4. Price indices

5. Summary

Thursday

Friday

10:45-11:45 Lecture9 Hedonic pricing II (Estimation)
12:00-12:30 Tutorial4 Discussion of Assignment 2
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Hedonic pricing (2) 1. Introduction

1. Introduction

2. Misspecification = Hedonic price functions are used to answer a lot of

3. Endogeneity i i
4. Price indices pOlle related qUEStIOHS

5. Summary

« pi=ao+ f(k) +§

= However:
1. Misspecification
2. Endogeneity
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Hedonic pricing (2) 1. Introduction

1. Introduction

2. Misspecification A Historic amenities and house prices
3. Endogeneity

4. Price indices
5. Summary

= Koster and Rouwendal (2017)
 We apply hedonic price methods to study
whether investments in cultural heritage
improve neighbourhood quality
* ...Measured by house prices
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Hedonic pricing (2) 1. Introduction

2. Misspecification A Historic amenities and house prices
3. Endogeneity

4. Price indices

S. Summary = Koster and Rouwendal (2017)

= Dataon 650 thousand housing transactions
 969% took place in urban areas
» The average investments are € 89 thousand per km?*
» The standard deviation is € 436 thousand per km*

= Over 12 thousand cultural heritage investment projects
* Since 1980s
« € 3 billion investments, of which about € 1 billionis a
subsidy
* Focus on small scale projects in vicinity of residential
properties = € 1.63 billion investments
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\We are interested in measuring the external effects of investments in historic buildings. \What do
these capture?

100% ~

0% ~ 0% x

The fact that the person living in the historic building enjoys a The fact that other people around the historic building enjoy a The fact that if you subsidise a historic building, this will imply
better and nicer home better neighbourhood quality that it will be more energy efficient, leading to lower CO-
emissions




Hedonic pricing (2) 1. Introduction

1. Introduction

2. Misspecification A Historic amenities and house prices
3. Endogeneity

4. Price indices
5. Summary

= We are interested in the external effect!
* On prices of surrounding properties

Neighbourhood 1 Neighbourhood 2
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