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What is exciting about Canadian 
housing markets? 
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Greater Vancouver Price Trends 

(Source: http://www.rebgv.org/monthly-reports) 

Ø July, 2016 - Housing Boom, 
20% - 40% price increase 

Ø August, 2016 - Foreign 
Buyers Tax 

Ø June, 2017 - Prices bouncing 
back sharply to an average 
$1,046,982 

Ø How will the Empty Homes 
Tax impact the housing 
market? 
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Ø  Toronto market 
•  average price up to $920,791 by 

April 2017 
•  Greater Toronto area also instituted 

foreign buyers/investors taxes 

Ø  Waterloo market 
•  before 2016, 3-5% steady annual 

appreciation 
•  April 2016 - April 2017, 30% 

appreciation 
•  average price surpasses $500,000 by 

April 2017 
•  quickly normalizes, but price still 

increases 17.4% in July 2017 
compared to 2016 

 



Why Kitchener-Waterloo Region? 
´  Increasing people and employment 
´ High tech hub with entrepreneurship and 

knowledge-intensive economy 
´ A new light rail transit system as a key strategy for 

urban revitalization and overall economic 
development strategy 

´ Housing boom (price volatility), but why? 
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In 2016: 
535 K 

residents 

By 2031: 
742 K 

residents 

… live in the Region of Waterloo.  
(Region of Waterloo, 2016) 

Massive shortage? 

Foreign buyer tax? 

Urban growth 
boundary? 

Low interest rate? 

Toronto speculative 
buyers? 



6 Research Questions… 

1.  How can we better interpret the housing market dynamics in 
Kitchener-Waterloo Region? 

2.  What are the housing demand or preferences among 
heterogeneous households during the boom? 

Ø  How can we analyze the housing demand? 

Ø  Specifically, how can we build a theoretically-
grounded, empirical model to interpret housing 
demand in this Region?   



Why housing demand analysis matters? 

1.  Alonso (1964) proposed the bid-rent theory, and pointed out that 
housing prices and location choices are simultaneously 
determined by a bidding process 

2.  Rosen (1974)’s first-stage hedonic regression tells nothing about 
demand heterogeneity; Second-stage hedonic (basically demand 
analysis) has endogeneity problem 

3.  Demand analysis matters for assessing policy/environmental 
changes, say the LRT implementation 



8 What are the technical problems for demand 
analysis? 

´ Hard to connect Alonso bid-rent theory with empirical 
demand analysis 

1.  Bid price or WTP is theoretically unobservable and 
heterogeneous among households 

2.  Utility parameterization problems: hard to know the preference 
weights 

3.  Lack of demographics (income, household size, etc.) and 
preference information 
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1. Housing 
survey 

2. Housing 
demand 
analysis 

Unpack 
market 

dynamics 

Research Methodology… 

ü  Interpreting the Housing Market Dynamics in 
Kitchener-Waterloo from Individual Behaviours 



10 1. Housing Survey – Unpacking Individual 
Behaviours 

•  This is the major difference between our survey and other housing surveys: 
•  we ask their ideal house and neighbourhood characteristics 

ü Residential and neighbourhood 
characteristics 

ü Home selling/buying 
experience 

ü  Location choice preferences* 
ü  Preferences towards LRT 
ü Household demographics and 

travel behaviour 



11 Housing Survey Summary 

ü  Survey target: Home Buyers and Sellers from 06/2015 - 04/2017 

ü  Survey mails out: 5000 addresses rented from Canada Post 
 

ü  Survey responses: 

Responses 
Buyers only 269 
Sellers only 61 
Both buyers and sellers 88 

Total 
Total buyers 357 
Total sellers 149 
Response rate 10% 



•  Traditional location choice problem – budget constraint, 
utility maximization (Alonso, 1964) 

•  Suppose only two characteristics - house size (Sj) and 
proximity to CBD (dj) compose the house j, the 
optimization problem can be formulated based on the 
theory.

2. Housing Demand Analysis - theoretical foundations 



13 The optimization problem based on Alonso bid-rent theory: 

Individual preferences for house 
size and proximity to CBD  

Utility of house j provided 
to household i 

A composite commodity 

Household income 

Implicit market prices for 
house size and proximity to 
CBD 

Estimated from 
hedonic regression 

(Bajari and Kahn, 2005) 



Solving the optimization problem, we derive, 14 

•  A way to “recover” household-level preference parameters in the 
utility function with strong theoretical foundation. 
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Regress the expenditure on demographics to recover 
heterogeneous housing demand… 

A vector of demographic characteristics 
collected from housing survey:

Ø  Household type:
-  Couple with children (dummy)
-  Couple without children (dummy)
-  Lone parent (dummy)
-  More persons (dummy)
-  One person (omitted)

Ø  Employment status

•  Full employment (dummy)
•  Non-full employment (omitted)

Ø  Highest education (continuous)

Ø  Household income (continuous)

•  Assume that households with similar demographic characteristics 
have similar preferences.



Briefly, three estimation steps 16 



Step 1 – Hedonic Regression 17 
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Hedonic Regression – OLS Results 
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Step 2, 3 – Demand analysis for bedroom 
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20 Demand for full bathrooms 
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21 Demand for covered parking space 
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Demand for open space accessibility 
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Relative to other studies, this study … 

´ 1) builds on richer, more detailed data through a comprehensive housing 
survey 

´ 2) examines the housing market dynamics from individual behaviours 
´ 3) allows a strong direct connection between our implemented model and 

Alonzo’s classic bid-rent theory models by 
´ parameterising the utility function for empirical housing study with strong 

theoretical foundations 
´ recovering heterogeneous housing demand by combining survey data 

and theoretical methods within 3-Steps 
´ explaining varying preferences among heterogeneous households and 

thus provides more information than a traditional first-stage hedonic model 
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´ 1) Improve current model by 
´ using the stated preferences from survey to validate our proposed 

model 
´ building a multi-level hedonic regression with potential more data source 
´ using probit models to estimate heterogeneous demand for dichotomous 

characteristics, such as In CTC, or Large Yard, Single detached house. 
´ 2) Estimate heterogeneous household WTP for each house given their 

demographics 
´ 3) Simulate housing location choices in our Agent-Based land market 

model: by adding more theoretically-grounded and empirically-validated 
behaviour rules (especially, utility parameterization and WTP estimation 
from this study) 

´ 4) Model and better interpret the housing market dynamics 

24 
Future work … 



WTP estimation 
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Housing market 
simulations with 
different scenarios 
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Thank you for your attention! 
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Back-up slides 
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Housing and 
neighbourhood 
characteristics 
distribution 

31 
Number of bedrooms

geoda_database$HSBedrooms

Fr
eq
ue
nc
y

1 3 5 7

0
10
0

Number of full bathrooms

geoda_database$HSFullBath

Fr
eq
ue
nc
y

1.0 2.0 3.0 4.0

0
10
0

Number of parking lots

geoda_database$HSParkings

Fr
eq
ue
nc
y

0.0 1.0 2.0 3.0

0
10
0

Single−detached houses

geoda_database$HouseSingle

Fr
eq
ue
nc
y

0.0 0.4 0.8

0
15
0

Transit accessibility

geoda_database$Trans_Aces

Fr
eq
ue
nc
y

−1500 −500 0

0
60

Open space accessibility

geoda_database$OS_Acess_1

Fr
eq
ue
nc
y

−800 −400 0

0
40

Housese in CTC

geoda_database$In_CTC

Fr
eq
ue
nc
y

0.0 0.4 0.8

0
15
0

Neighbourhood average income

geoda_database$Ave_In

Fr
eq
ue
nc
y

2e+04 6e+04 1e+05

0
60

14
0

Neighbourhood safety

geoda_database$Call_Per_1

Fr
eq
ue
nc
y

0 10 20 30 40

0
15
0



32 



Household characteristics 
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