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Abstract 

This paper studies the underlying long-term relationship between economic factors 

and house prices growth in Canada. Fundamentals used include, monthly real interest rate, 

mortgage rate, rental vacancy rate, rents and integrated Cost of Housing Capital. Monthly 

data for a time range of 10 years was used for the fitted regression and standard multi-factor 

regression model. Analysis that was conducted in this paper serve the purpose of examining 

the dynamics and correlations between fundamental variables and future growth rate of real 

estate prices.  

On top of confirming results from previous studies on the strong responsiveness that 

house prices have to the movements of general economic conditions and the correlations with 

economic fundamentals, this paper goes further to compare these indicators with the 

objectives of finding out their predicting abilities. Results from the model specifically studies 

the correlation coefficients between growth rate of housing market with several economic 

fundamentals, such as the price to rent ratio, vacancy rate and the cost of housing capital.  

  

Keywords:  Real Estate market, house prices, macroeconomic variables, CMHC.  
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1: Introduction 

According to MLS Home Price Index, nominal house prices doubled from January 

2005 to December 2016 in Canada with major metropolises such as Vancouver saw 2.37 

times increase and Toronto 2.28 times. High volatility has shaken the traditional belief that 

houses are safe and long-term investments for people wanting to receive stable income. With 

real estate industry going through a rapid commercialization period in a worldwide scale, 

Canada, as major metropolitans started showing early signs, is predicted to experience 

fluctuations in house prices as demand continue to grow. Even though there are no consensus 

towards the causes of such volatility, macroeconomic condition and related factors should 

provide indication on some level of the pricing of houses in the long run.  

Generally speaking, houses and properties, if treated as regular commodities should 

have prices that behave in a way like other commodity markets with multiple forces drive 

their movements. These drivers include macroeconomic factors include nominal interest rate, 

property tax rate, personal disposable income and employment condition, and local factors 

such as housing supply, property transfer tax rate, property depreciation rate, rental vacancy 

rate, etc. The common understanding is that favourable economy situation could simulate 

housing prices appreciation. However, the reality says otherwise sometimes with housing 

market in turn becomes the major driving force for the macro-economy or even when 

building up too much as to create a bubble.  

Housing market with no doubt is one of the most important sector both in terms of its 

size and its significance in people’s lives. Governments from countries all over the world 
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have been working on the supervision and regulations over real estate market. One example 

would be the recently issued additional property transfer tax for foreign buyers in metro 

Vancouver and the great Toronto area as a measure to control house prices. Nevertheless, one 

year after the implementation of the foreign buyer tax, the latest Housing Market Assessment 

still shows a red flag for Vancouver with particular concern given to “overvaluation and price 

acceleration”. (Macleans, 2017) This reminds us that housing markets are influenced by a 

variety of factors that are constantly in flux and one or several indices with predicting ability 

on future house price movement could be of great use when measures and regulations are in 

need.  

From the complex matrix of factors that influence real estate market, our analysis 

focus on macroeconomic variables that display propagation mechanism on the housing 

market such as national GDP, income growth, disposable income and mortgage rate. Rents 

and rental vacancy rate, given their role as an income source for owning properties also 

proved to have strong correlation with house price and its movement. Another indicator is the 

cost of housing capital which was constructed with nominal interest rate plus property tax 

rate after the effect of income tax and then combined with maintenance and depreciation rate. 

House price dynamics have been attracting people’s attention for a long time and for 

a lot of reasons. As the single largest component of household asset, owner-occupied homes 

comprise a major part of private-sector wealth. Its size and significant impact on social 

economy have urged monetary and regulatory policy makers to take into account emerging 

housing price fluctuations in their assessment to prevent 2008 subprime mortgage crisis from 

happening again. Therefore, it is for the benefit of the entire society that better 

understandings on the housing market and better indicators that can be used to forecast future 

movement of house prices be derived from historical data and empirical studies. 
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2: Review of Literature 

Case and Shiller (1989, 1990) pioneered the analysis of housing price data. The S&P 

CoreLogic Case-Shiller Home Price Indices, as the leading measures of U.S. residential real 

estate prices, track changes in the value of residential real estate in 20 defined MSAs and 

three price tiers – low, middle and high. The indices is calculated using a three-month 

moving average algorithm, on which the repeat sales methodology is applied. The original 

analysis also tested the autocorrelation both in annual changes in real house prices and in 

estimated after-tax excessive returns. Evidence from their studies showed positive 

conclusions on the ability of macroeconomic variables in predicting house prices. 

Previously, there are a number of empirical studies that have also given positive 

results on the correlation between house prices and economic fundamentals and scholars 

from all over the world have been refining different models using better indicators. However, 

only a limited number of papers deal directly with the question of how much economic 

indicators helps predict future changes. Clapp and Giaccotto (1994) in their research The 

Influence of Economic Variables on Local House Price Dynamics used two methods for 

measuring house price changes: the repeat sales method and the assessed value method and 

came to the conclusion that “these variables have considerable forecasting ability, contrary to 

the efficient market hytpothesis”.  

Similar conclusions were made by Englund and Loannides (1997), Malpezzi and 

Mayo(1997), and Kaparova and White (2001) to examine the dynamics between house prices 

and economic factors in an international perspective. Englund and Loannides in House Price 

Dynamics: an International Empirical Perspective compared the correlation relationship in 
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fifteen OECD countries. Malpezzi and Mayo worked on the basic urban indicators collected 

by the World Bank and the United Nation and put conditions in housing markets of one 

country in perspective relative to other countries. In The Responsiveness of House Prices to 

Macroeconomic Forces: A Cross-Country Comparison, Kasparova and White examined the 

situations in selected European Union countries and investigated the degree of correlation 

between the housing markets and the underlying demand and supply variables. 

Another interesting idea that was brought up by Mankiw and Weil (1989) was that 

demographic changes can have major impact on the housing market and in The Baby Boom, 

The Baby Bust, and The Housing Market, they made assertive prediction that “If the 

historical relation between housing demand and housing prices continues into the future, real 

housing prices will fall substantially over the next two decades”. This sociological 

perspective was also adopted by other scholars like Adams and Füss (2009) and Agnello and 

Schuknecht (2011). Adams and Füss in Macroeconomic Determinants of International 

Housing Markets discussed the lag effect of house prices in reaction to macroeconomic 

shocks and brought up the phenomena for house prices to exhibit strong downward price 

stickiness since homeowners tend to resist selling below a certain price during recessions.  

With regard to specific relationship like house prices and rents, Meese and Wallace 

(1994) gave evidence on the co-integration between prices and rents using time-series data 

for Alameda and San Francisco counties. Transcending the previous studies on rents and 

prices, Gallin (2008) gave a well-structured model to examine how well the rent-price 

relationship can help predict future changes in real property prices, according to Gallin’s 

findings in the article The Long-Run Relationship Between House Prices and Rents. 
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3: Data and Limitations 

Scholars around the world in real estate research field have found that adequate 

housing market data are generally not available and usually of very low frequency. As a 

relatively young commodity that became one of the investment options for households just in 

the recent decade, new factors with the ability to influence property prices emerged and 

brought noise to the traditional model. Increasingly complicated market condition and urgent 

need for monetary and regulatory supervisions, especially after 2008, called for regular 

recording on property prices and systematic indices that could better reflect the real market 

condition.   

3.1 House Prices 

Due to the complexity that lies within the definition of house price and the difficulty 

in collecting actual data, researchers tend to use different methodologies when applying 

housing price data to their models. Recent developments in real estate indices have cast some 

light on the situation of housing market. In this article, MLS Home Price Index is the basic 

indicator used to gauge changes in home prices. This monthly index covers 11 major housing 

markets (see Appendix 1) separately and a composite HPI aggregated from different house 

types, using multivariate regression analysis. Therefore, the index is able to reflect 

contributions made by various quantitative and qualitative features toward the home price 

with the help of a hybrid modelling approach that merges the repeated-sales and hedonic 

price approaches. 

By contrast, a similar index for the analysis of the U.S. housing market is the 

previously mentioned Case-Shiller Home Price Indices which use the repeated sales method 
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in the calculation. According to HPI methodology, MLS Home Price Index is superior to the 

repeated sales approach in that it overcame several disadvantages that repeated-sales 

approach has such as the neglect of sub-areas within a market, the considerable time lag due 

to data collection and the omit of useful information because only homes that have been sold 

at least twice are used.  

MLS HPI takes into account available information and data that describes land, 

buildings, location, socio-demographic attributes (education level, average income) and 

additional geographical neighbourhood characteristics (nearby streets, hospitals and schools). 

Therefore, overall MLS Home Price Index is a good match for our researching needs and 

objectives. For details, please see Appendix 2. 

3.2 Average Rents 

Adequate information for rental market presents even more challenges, especially 

real data that could accurately reflect the entire market because of the level of freedom in the 

market and lack of direct regulation. Canada Mortgage and Housing Corporation (CMHC) 

conducts the Rental Market Survey (RMS) every year in April and October to estimate the 

relative strengths in the rental market. The survey targets only privately initiated structures 

with at least three rental units which have been on the market for at least three months. 

CMHC also conducts Secondary Rental Market Survey (SRMS) every summer and fall to 

estimate relative strengths in the market of dwellings not covered by the regular RMS. 

(Appendix 3) 

Another technique for the source of rent data that was adopted by Gallin was the 

index for tenant’s rent form the Consumer Price Index (CPI). Gallin argued that this 

measurement works better because it is closer to “housing dividends for owners” and it is 
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available for a much longer time series. Gallin also adjusted the published rent data by 

boosting the growth rate of the index 0.3 percentage point per year prior to 1988 and then 

increased the growth rate of the entire series an additional 0.2 percentage point for adequate 

adjustment purpose.  

The rent data we used combined the two sources: by having the data from CMHC 

worked as the framework, we interpolate monthly data within the adjacent two actual rents 

from the Rental Market Survey with structured values that following the exact same increase 

rate as Consumer Product Index, thus creating a series of data that not only conform to the 

CPI growth rate, but also mirror actual level in the market. (Appendix 4) 

3.3 Cost of Housing Capital 

Effective user cost on home ownership has been a major concern while making house 

purchasing decisions which in turn makes it a well-related indicator on the pricing of houses. 

Diaz and Luengo-Prado (2008) pointed out different measurements for user cost and 

explained with the concept of shadow price of owning a house which “comprises current 

transactions costs, the forgone return to housing equity and the cost of mortgage payments 

plus future expected transaction costs, maintenance and property taxes, minus expected 

capital gains.” They concluded that if households opt for renting, then the shadow price of 

housing services is the rental price of housing: 

          

          
   

 
 

Additionally, the price of rental units and the shadow price of owner-occupied 

housing services could be amplified if the homeowner holds debt and is liquidity constrained.  
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Gallin mentioned similar idea that linked user cost with rents that in a frictionless 

market if the rent should cover the user cost of housing, the relationship between house prices 

and rents could be expressed with the following equation: 

       (     
 
)(    

 
)                

“where    is the house price,    is rent,    is the nominal interest rate,   
 
is the property 

tax rate,   
 
 is the marginal income tax rate,    is the combined maintenance and depreciation 

rate,    is the risk premium associated with housing and      is expected capital gains.” 

(Gallin, 2008) 

In the same article, Gallin used a simpler equation for the direct user cost of housing 

capital, denoted as   , which was adopted in this paper for the analysis of Canadian housing 

market: 

   (     
 
)(    

 
)     

This equation revealed the main factors that contribute to the cost of holding 

properties: interest rate, taxes and maintenance and depreciation rate. Based on this equation, 

our data is constructed by nominal interest rate which is calculated by putting 5 year fixed 

posted mortgage rate on top of inflation, annual property tax rate, marginal income tax rate 

and average rate of property maintenance and depreciation. 

3.4 Rental Vacancy Rate 

As well as the ability that rental vacancy rate has in indicating the availability in the 

general housing market, very few articles put major attention on the study of rental vacancy 

rate. One of the reasons could be the lack of sufficient data due to the difficulty in tracking 
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the exact units that are actually vacant. Canadian Mortgage and Housing Corporation 

(CMHC) conducts Rental Market Survey semi-annually to determine the vacancy rates for 

different types of houses and apartments with the purpose of better monitoring the housing 

market. However, the scope and type of data received have obvious limitations. An extreme 

low vacancy rate could indicate an over-heated housing market without an equilibrium in the 

overall supply and demand and furthermore, with ongoing demand for rental housing and 

limited increases in supply, average rents are expected to rise. 

The data that CMHC provides is restricted to a certain time series length and very 

low frequency (semi-annual). To better understand rental market and the relationship 

between rents and rental availability which essentially is a matter of demand and supply, in 

this article, K-nearest interpolation method (Appendix 5) is used to fill the gap between April 

and October and obtain monthly data for the regression model. 

3.5 Price-Rent Ratio  

Rent-Price Ratio is a well-established economic principle used for real estate 

valuation in quite a lot of empirical studies. Even though it is not much of a benchmark for 

the overall property affordability, at the basic level, price-to-rent ratio effectively compares 

the economics of buying versus renting. An abnormally surging price-to-rent ratio could be a 

red flag to a housing bubble which was proved by the dramatic increase of the ratio that led 

up to the 2008-2009 housing market crash. 

Scholars study price-rent from different perspectives. For example, Campbell, Davis, 

Gallin and Martin (2009) decomposed price-rent ratio into the present discounted value of 

real interest rate, housing return premium over risk-free rate, and expected rent growth. 

Kishor and Morley used similar decomposition method, combined with a latent variable 
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approach but focus on finding out the actual fractions of these factors in contributing to the 

variability of rent-price ratio. 

In our research, we jumped directly to the fitting of regression of the real house prices 

growth and real rent growth rate with price-rent ratio respectively. Regression lines shows 

that when price-rent ratio is high, rents increase in subsequent years which conforms to the 

theory of Clark’s (1995) that “price at least partially capitalize the present value of future 

rents”. Therefore, high house prices signal the increase of future rents. 

3.6 Limitations 

Like previously mentioned, information on housing prices data is very limited in 

terms of time horizon and frequency. Many resort to panel co-integration analysis consisting 

multiple areas and then pooling the observations in order to test long-term relationships. One 

of the example would be the panel technique that used by Adam and Füss when examine 

international housing market where they collect 15 OECD countries and robust the estimation 

process by enlarging the sample population. This approach that proposed by Pedroni (2004) 

was also adopted by Kasporava and White in their combined error correction and panel 

model when analyzing cross-sectional data from various EU countries. However, even panel 

data present great limitations as the heterogeneity and noise of cross-sectional data sources 

could complicate the scope of analysis in empirical studies on housing. In addition, since co-

integration techniques such as the Engle-Granger or the Johansen approach require a 

sufficiently long time period for testing long-term relationships, even with larger data 

population, it is still not adequate if the duration is short. These limitations could skew the 

evidence available on the macroeconomic effects and the determinants of house prices, 

especially on open-economy models. 
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4: Trends and Patterns of Nominal Data 

This section presents the trends and patterns of the data that is used in this analysis of 

Canadian housing market in a comparative format to help with the construction of a more 

intuitive understanding on the historical situation.  

Figure 1. Real House Prices and Average Rents (Jan 2005: July 2017) 

 

Source: MSL HPI., CMHC. 

Nominal house prices were adjusted using the house price of October 2006 as the 

base amount of 100. As can be seen from the figure, in general, house prices in Canada has 

been going up fairly steadily with the single biggest decrease in 2008 affected by the sub-

prime mortgage financial crisis in the United States. One of the sharpest slop appeared in 

2016 boosted mainly by Vancouver and later Toronto, with a last similar level fluctuation 
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happened before and after 2008. In addition, an overall cyclical pattern was displayed from 

the graph with slight decreases happen at almost every year end which in line with the 

phenomena of generally lower sales of houses in winters. 

Real rents, on the other hand, presented a much less volatile trend and smaller 

interval increases. Within the most recent 10 years, composite real rents in Canada has been 

rising with no obvious decline, revealing a relatively stable supporting economy. Small 

deviations could be caused by our method of calculating estimated rent with CPI increase 

rate, however, rent prices would always come back on the original track, returning to the 

trend-line.  

Figure 2. Nominal house prices of selected cities in Canada (Jan 2005: July 2017) 

 

Source: MLS HPI, CMHC, Statistic Canada. 
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As can be seen from figure 2, among all the major metropolitans, Vancouver stood 

out as the city with the highest house prices tracing back to 2005 and continue to grow with 

the highest increase. Saskatoon and Calgary have seen some boost in real house prices before 

2008 but then dropped back to the level before. Starting 2015, Toronto has joined Vancouver 

and began to show some level of surge in real estate market. Both of the distinct declines for 

these two cities relatively at the end of 2016 and the summer of 2017 coincided with the 

implementation of the additional property transfer tax for foreign buyers. But clearly, this 

policy has done nothing but to stall the shooting up of real estate prices in Vancouver. News 

and articles have been published to argue the effectiveness of this tax policy and urged 

further measurements from the government. 

Figure 3. Nominal average rents of selected cities in Canada (Jan 2005: July 2017) 

 

Source: MSL HPI., CMHC. 
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Major metropolitans in Canada established similar trends, with increase rate varies 

from city to city. With the dramatic increase of real house prices, Vancouver in recent years 

presented higher increase in rents compared with previous years due to higher demands. 

Although in terms of average nominal real rents, Calgary showed more and larger volatility 

than any other major cities and Saskatoon went through the biggest increase after 2008 which 

in line with the high house prices variabilities for these two cities. In general, average rents 

suffered smaller concussion from the sub-prime crisis then house prices, but rather fluctuated 

in their own patterns and caused by other reasons such as regulatory policies, new 

construction on apartments and demands caused by temporary residences. 

Figure 4. Adjusted Cost of Housing Capital (Jan 2005: July 2017) 

 

Source: Statistics Canada; CANSIM, CMHC. 

With the polynomial trend line, we can see from figure 4 that cost of housing capital 
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reasons caused the highest cost of owning houses and since then with government’s effort in 

increasing housing affordability, the overall cost has been declining. The calculation was the 

equation that previously mentioned:    (     
 
)(    

 
)     , from which we can see the 

factors behind: mortgage rate, property tax rate, marginal income tax on capital gains and the 

depreciation cost. This particular variable reached its highest point in 2008 of more than 12% 

and the lowest point happened at the year end of 2014 with the value dropped below 9%. 

Figure 5. Price-Rent Ratio (Jan 2015: July 2017) 

 

Source: Statistics Canada; CANSIM, CMHC. 
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compare the overall welfare in renting and buying. Stemming from this ratio, a recently 

developed term: Trulia Rent Vs. Buy Index compares the total cost of homeownership with 

the total cost of renting a similar property. (Appendix 6) We used Compbell and Shiller 

(1998)’s decomposition on this ratio as a reference and directly implement the conclusions. 

In general, rents are expected to go up in the cities with higher price to rent ratio and with the 

uncertainty of housing market in such cities like Vancouver and Toronto, the small fallback 

in the year 2017 is likely to stall the increase in rents. 
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5: Models and Regression Analysis 

5.1 Fitted Regression of Real Growth Rate on Price to Rent Ratio. 

Figure 6. House Prices Growth over log Price to Rent Ratio. 

 

With x-axis being log price to rent ratio and y-axis being the growth rate of house 

prices, the Scatterplot of the data, even though not perfectly fitted shows that when the house 

price is high relative to rent (high price-to-rent ratio), growth rate of houses tends to be low 

and that most of the data move around a central equilibrium, implying that in the long-term, 

house prices and rents should move within a certain range. 

Figure 7 shows a similar scatterplot indicating growth of average rents would 

increase in a small scale if price to rent ratio is high, in other words, if house prices cost more 

for people relatively than rents, the higher demand will stimulate the increase of average 

rents. 
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Figure 7. Average Rents Growth over log Price to Rent Ratio 

 

Gallin (2008) gave similar conclusion on the suggestive evidence of these scatterplot 

that there was clear trend of the two series moving towards each other when property prices 

are high relatively to average rents. However, in the long run it is proven that price to rent 

ratio cannot fully explain the movement of house prices because it does not take the cost of 

housing capital and expected future returns to housing assets into consideration. 

5.2 Multi-factor Regression  

In order to examine the correlation between observed house price growth and some of 

the chosen factors, we resorted to a multi-factor regression model. As was described above, a 

variety of models have been developed to address the relationship. However, due to data 

limitation, long-term predicting ability for some of the factors may be biased and imprecise. 

To exam which factor has the highest correlation with the growth rate of property 

prices, we used the following factors: log Price-to-Rent Ratio, Vacancy Rate and Direct Cost 
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of Housing Capital which include macroeconomic fundamentals such as mortgage rate and 

tax effects. 

The basic idea of this regression model is: 

   t      1 (
 t

 t
)   2  t     [( t    

 
)(    

 
)   t]       t-1 

Where,    t denotes the growth rate of real house prices,    t-1 is used to address the 

potential concern that changes in house prices are highly persistent.  (
 t

 t
) is the price-rent 

ratio calculated from nominal values and the lower case denotes the log value, housing 

vacancy rate used to examine the basic demand and supply effect on housing market and 

finally as was mentioned before, ( t    
 
)(    

 
)   t represents direct user cost of 

housing capital. 

Table 1. Multifactor Regression Results of Canada 

Regression Statistic 

     
Multiple R 0.88750 

     R Square 0.78766 

     Adjusted R Square 0.78021 

     Standard Error 0.32311 

     Observation 119 

     
ANOVA 

        df SS MS F Significance F 

 Regression 4 44.14928 11.03732 105.71848 0.00000 

 Residual 114 11.90194 0.10440 

   Total 118 56.05122       

 

  Coefficients 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Intercept -2.85635 1.05170 -2.71594 0.00764 -4.93975 -0.77294 

∆ P(t-1) 0.86284 0.05221 16.52563 0.00000 0.75941 0.96627 

Rent-Price Ratio 14.29820 3.40031 3.91088 0.00016 6.56221 20.03419 

Vacancy Ratio 0.09786 0.14439 2.75553 0.00682 0.11183 0.68389 

Cost of Housing Capital -0.09458 0.05168 -1.82996 0.06987 -0.19696 0.00781 
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Overall correlation coefficient of these factors with house prices in Canada has 

indicated moderate influences from these variables. In this multiple linear regression model, 

the size of the effect that each independent variable has on dependent variable: growth rate of 

house prices shows that average rents and housing vacancy rate has relatively higher effect 

than the cost of owning houses and among the three factors, Price-to-rent ratio has the highest 

coefficients which implies higher predicting ability due to the direct relationship between this 

particular factor with the dependent variable. 

5.3 City-Specific Analysis 

This section focus on city-specific analysis in Canadian Housing Market. We picked 

cities that can best represent different geographic areas in Canada and compare their 

responses to the regression model. As can be seen from the regression analysis on the 

aggregate Canadian housing market, a certain level of deviation exists and by applying the 

same model on specific cities, it is possible to extract the particular cases. 

Table 2. Regression Results of Ottawa 

Regression Statistic 

     Multiple R 0.70651 

     R Square 0.49915 

     Adjusted R Square 0.48158 

     Standard Error 0.39760 

     Observation 119 

     

       ANOVA 

        df SS MS F Significance F 

 Regression 4 17.96105 4.49026 28.40339 0.00000 

 Residual 114 18.02214 0.15809 

   Total 118 35.98319       
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  Coefficients 

Standard 

Error t Stat P-value Lower 95% 

Upper 

95% 

Intercept -1.67038 0.85187 -1.96084 0.05234 -3.35794 0.01717 

∆ P(t-1) 0.66832 0.07538 8.86573 0.00000 0.51898 0.81765 

Rent-Price Ratio 9.26738 3.21002 2.88702 0.00465 2.90836 15.62639 

Vacancy Ratio -0.06050 0.07258 -0.83348 0.40632 -0.20428 0.08329 

Cost of Housing Capital -0.10274 0.08211 -1.25136 0.21337 -0.26539 0.05991 

Table 3. Regression Results of Montréal 

Regression Statistic 

     Multiple R 0.50348 

     R Square 0.25349 

     Adjusted R Square 0.22730 

     Standard Error 0.40156 

     Observation 119 

     
ANOVA 

        df SS MS F Significance F 

 Regression 4 6.24215 1.56054 9.67791 0.00000 

 Residual 114 18.38220 0.16125 

   Total 118 24.62435       

 

  Coefficients 

Standard 

Error t Stat P-value Lower 95% 

Upper 

95% 

Intercept -1.82538 0.87051 -2.09692 0.03821 -3.54985 -0.10092 

∆ P(t-1) 0.38476 0.09437 4.07731 0.00008 0.19782 0.57170 

Rent-Price Ratio 8.36843 4.58860 1.82374 0.07081 -0.72155 17.45842 

Vacancy Ratio -0.13874 0.09229 -0.41974 0.67546 -0.22157 0.14409 

Cost of Housing Capital -0.10410 0.09010 0.04550 0.96379 -0.17438 0.18258 

Ottawa and Montreal share the similarity on the test results through the coefficients 

and the conclusion should be close to the case of Canada. They both reveal low correlation 

between housing vacancy rate and the growth rate of house prices. Negative relationships 

from cost of housing capital and relatively larger influence from the rent to price ratio.  
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Table 4. Regression Results of Saskatoon 

Regression Statistic 

     Multiple R 0.90618 

     R Square 0.82116 

     Adjusted R Square 0.81488 

     Standard Error 0.85194 

     Observation 119 

     
ANOVA 

        df SS MS F Significance F 

 Regression 4 379.90684 94.97671 130.85628 0.00000 

 Residual 114 82.74226 0.72581 

   Total 118 462.64910       

 

  Coefficients 

Standard 

Error t Stat P-value Lower 95% 

Upper 

95% 

Intercept -14.37946 2.88500 -4.98422 0.00000 -20.09462 -8.66431 

∆ P(t-1) 0.86541 0.04399 19.67128 0.00000 0.77826 0.95256 

Rent-Price Ratio 27.33152 4.68360 5.83558 0.00000 18.05334 36.60969 

Vacancy Ratio -0.08154 0.05606 -1.45444 0.14857 -0.19260 0.02952 

Cost of Housing Capital -0.62867 0.17647 3.56252 0.00054 0.27909 0.97825 

Saskatoon, not surprisingly displayed higher coefficient between price-to-rent ratio 

and the growth rate of property prices which can also be seen from the nominal graphs that 

with a relatively closed market without much outside disturbances, the market receives 

higher influence from internal factors. In addition, the high volatility of house prices in 

response to 2008 sub-prime mortgage also proved that the high coefficients might imply high 

variability in future movement of real house prices.  

Table 5. Regression Results of Vancouver 

Regression Statistic 

     Multiple R 0.85964 

     R Square 0.23899 

     Adjusted R Square 0.22983 

     Standard Error 0.60064 

     Observation 119 
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ANOVA 

        df SS MS F Significance F 

 Regression 4 116.43898 29.10975 80.68927 0.00000 

 Residual 114 41.12704 0.36076 

   Total 118 157.56602       

 

  Coefficients 

Standard 

Error t Stat P-value Lower 95% 

Upper 

95% 

Intercept -1.18563 1.05170 -1.12735 0.26196 -3.26904 0.89778 

∆ P(t-1) 0.91404 0.05371 17.01864 0.00000 0.80765 1.02044 

Rent-Price Ratio 0.26107 5.52386 3.48689 0.00069 8.31835 30.20378 

Vacancy Ratio -0.17972 0.09809 -1.83221 0.06953 -0.37404 0.01459 

Cost of Housing Capital 0.17163 0.07837 -2.18999 0.03056 -0.32689 -0.01638 

Vancouver, on the other hand, is a special case in this analysis. With an abnormally 

low correlation coefficients (adjusted R Square) which should represent the fraction of the 

variation in the dependent variable (growth rate of house prices) that is accounted for the 

independent variables (price-to-rent ratio, vacancy rate and cost of housing capital), we can 

basically conclude that other factors have much larger effect on the housing market than 

macroeconomic fundamentals. It is unsure which period in history exactly, but the overall 

behaviour of the house prices in Vancouver as well as the growth rate would be very hard to 

predict using available economic indicators. 

Foreign investment has already caused a lot of variation in the market. The effect was 

further amplified by the additional property transfer tax on foreign buyers, creating a sharp 

hill in the house prices. However, one year after, the trend of increasing got picked up and 

started shooting for a higher point with faster rate since the beginning of 2017. It is clear that 

procrastinating the growth of house prices is not the solution. Further measurements such as 

expanding the supply for both independent houses and rental apartments or developing 

suburban areas might create better results in improving the overall affordability in 

Vancouver. 
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6: Conclusion 

We begin by inspecting the coefficient estimates using multi-factor regression model. 

Evidences show that cost of housing capital that incorporates interest rates and tax effects 

actually does not significantly affect the growth rate of house prices as anticipated, however 

it does have certain negative correlation with the growth rate of house prices which is 

logically accurate. This further proves that the direct user cost of housing capital is embedded 

in the total economic value of houses and this negatively related relationship is the evidence 

of the link between macro-economy and the overall performance of the housing market. Even 

though cost of housing capital seems to dampen the growth rate for house prices in a small 

degree, the coefficient relationship comes more from the economy side than the subsequent 

low demand that caused by the high cost.   

Including the user-cost term does not significantly affect the correlation between the 

price to rent ratio and subsequent changes in the growth rate of house prices. As was 

concluded, the higher house prices are relative to average rents, the slower the growth rates 

will be. In the long run, this relationship is not hard to be interpreted as a long-term 

equilibrium between house prices and rents. Many research studies have also came to the 

conclusion that whenever real house prices deviate from its range that allowed by the 

macroeconomic fundamentals, an error correction mechanism will be triggered automatically 

even though there is a time lag for rents and house prices to respond to economic shocks. 

As much as we would love to study from statistics the fundamental idea that was 

brought up in the beginning of this paper about housing market being a special form of 

traditional commodity market and should be influenced by the basic demand and supply 
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equation, we are constrained from limited available data. Thus, we want to clarify that the 

vacancy rate that was used in the model is not a perfect representative of the supply situation 

in the entire housing market, data for constructions and available units of houses in the future 

are updated in a very low frequency and often have a very obvious time lag. 

Government’s role in this market should not be taken lightly and other unpredictable 

uncertainties such as foreign buyers or even as contingent as Amazon’s second headquarter 

decision could have huge influences in the local housing market. 

The important goal for doing research on housing market and continuously trying 

new models to test and to examine factors with predicting abilities is to prevent any 

possibilities of future crash which without doubt brings severe consequences on the stability 

of the economy and the entire society, 
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Appendices 

Appendix 1. Real House Prices for Selected Cities in Canada (2005-2017) 

Table 6. Real House Prices for Selected Cities in Canada (2005-2017) 
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Appendix 2. Average Rents for Selected Cities in Canada 

Table 7. Average Rents for Selected Cities in Canada (2005-2017) 

 



 

 30 
 



 

 31 

 



 

 32 

Appendix 3. Methodology of MLS HPI (Excerpt) 

Modeling Approach The MLS® HPI is based on a hybrid model that merges Repeat-

Sales and Hedonic Price approaches. Using multivariate regression analysis, a commonly 

used statistical technique, the MLS® HPI model reflects the contribution that various housing 

features make toward the home price, and includes a dummy variable in the hedonic model 

specification to distinguish single and repeat sales.  

The MLS® HPI is conceptually similar to the Consumer Price Index (CPI), which 

measures the value of a “basket” of common goods and services. Similarly, the HPI measures 

the contribution toward a home’s prices that each attribute or feature makes as part of a 

“basket” of housing features.  

The approach used to construct the MLS® HPI is superior to the Repeat-Sales 

approach that has gained media attention over the past few years in Canada and the United 

States:  

• The Repeat-Sales approach omits useful information and sample size is 

reduced because only homes that have been sold at least twice are used.  

• The Repeat-Sales approach may be incapable of reliably tracking home prices 

for sub-areas within a market.  

• Price indices calculated using the Repeat-Sales approach may be produced 

with a considerable time lag due to data collection and availability. 

• The Repeat-Sales approach assumes that qualitative and quantitative 

attributes of homes remain constant; however, the significance of Canadian 

home renovation expenditure each year makes this assumption unrealistic. 
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Appendix 4. Methodology for Rental Market Survey (Excerpt) 

“Canada Mortgage and Housing Corporation (CMHC) conducts the Rental Market 

Survey (RMS) every year in October to estimate the relative strengths in the rental market. 

The survey is conducted on a sample basis in all urban areas with populations of 10,000 and 

more. The survey targets only privately initiated structures with at least three rental units, 

which have been on the market for at least three months. The survey collects market rent 

levels, availability, turnover and vacancy unit data for all sampled structures.  

The survey is conducted by a combination of telephone interviews and site visits, and 

information is obtained from the owner, manager, or building superintendent. The survey is 

conducted during the first two weeks of October, and the results reflect market conditions at 

that time.” 

“CMHC’s Rental Market Survey provides a snapshot of vacancy, availability, and 

turnover rates and average rents in both new and existing structures. There also exists a 

measure for the change in rent that is calculated based on existing structures only. The 

estimate is based on structures that were common to the survey sample for both the previous 

and the current Rental Market Surveys. The estimate of percent change in rent is available in 

all Canada and Provincial Highlights publications, and also in the CMA reports.” 

Methodology for Secondary Rental Market Survey 

“Canada Mortgage and Housing Corporation (CMHC) conducts a survey of the 

Secondary Rental Market (SRMS) in late summer and early fall to estimate the relative 

strengths in the secondary rental market which is defined as those dwellings not covered by 

the regular RMS – rented single-detached homes, semi-detached (double) homes, rented 

freehold row/townhomes, rented duplex apartments (i.e., one-above-other), rented accessory 

apartments (separate dwelling units that are located within the structure of another dwelling 



 

 34 

type), rented condominiums (can be any dwelling type but are primarily apartments), and one 

or two apartments which are part of a commercial or other type of structure. The SRMS has 

two components which are conducted in selected CMAs:   

A Household Rent Survey of all households to collect information about rents in the 

following CMAs: Abbotsford-Mission, Barrie, Calgary, Edmonton, Halifax, Hamilton, 

Kelowna, Montréal, Ottawa, Québec, Regina, Saskatoon, St. Catharines-Niagara, St. John’s, 

Toronto, Vancouver, Victoria, Windsor and Winnipeg.  

A Condominium Apartment Survey to collect vacancy and rent information in the 

following CMAs: Calgary, Edmonton, Gatineau, Halifax, Hamilton, Kelowna, Kitchener-

Cambridge-Waterloo, London, Montréal, Ottawa, Québec, Regina, Saskatoon, Toronto, 

Vancouver, Victoria and Winnipeg.  

Both these surveys are conducted by telephone interviews. For the Condominium 

Apartment Survey, information is obtained from the property management company or 

condominium (strata) board, or building superintendent and can be supplemented by site 

visits if no telephone contact is made. For the Household Rent Survey, information is 

collected from an adult living in the household. Both surveys are conducted in late summer 

and early fall, and the results reflect market conditions at that time. CMHC publishes the 

number of units rented and vacancy rates from the Condominium Apartment Survey. For the 

Household Rent Survey, the average rent is published. A letter code representing the 

statistical reliability (i.e., the coefficient of variation (CV)) for each estimate is provided to 

indicate the data reliability. Every year CMHC reviews the method of estimation for 

Household Rent Survey, which may result in some changes to previously published 

estimates. All statistics in this report are reflective of the new method of estimation.” 
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Appendix 5. Vacancy Rate 

Interpolation is the process of predicting a missing or unknown value of a function or 

a sample point using the known points around it. Different techniques can be applied as 

interpolators: Polynomial interpolation, Multivariate interpolation, Bilinear interpolation, Bi-

cubic spline interpolation, K-Nearest-neighbor interpolation, quadratic interpolation, B-spline 

interpolation among other techniques. In our effort for obtaining sufficient vacancy rate data, 

K-Nearest neighbor method was used to structure our data for missing values. 

K-Nearest neighbor method is a statistical test that is used to determine the 

significance of a point’s nearest neighbor in order to calculate the deviation from the general 

trend. The contiguity of K-Nearest neighbor method can be estimated using what is called the 

weight function, which is defined as a function that measures the effect of each one of the 

neighbor points on the required one. In other words the estimated value of the missing or 

required point is the weighted average of its neighbors.  We use the simplest weight function 

can be described as the ratio of the distance between each point of the neighborhood to the 

total sum of distances. The following are the formulations about K-Nearest neighbor method. 

 

 

Where d is the distance function, wi is the proper weight for each one of the neighbor 

points yi to the interpolated point.  
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Appendix 6. Trulia Rent vs. Buy Index 

The following is the excerpt from Trulia Rent vs. Buy Calculator Methodology:  

“Our rent vs. buy calculator methodology compares the total cost of renting with the 

total cost of buying by looking at much more than a rent check or mortgage payment. 

 

To calculate the cost of renting, we start with the monthly rent and add renter's insurance and 

a refundable security deposit. 

 

To calculate the cost of buying, we start with the purchase price and calculate the initial 

down payment and buyer closing costs; the monthly mortgage payment and other recurring 

costs like maintenance, property taxes, and insurance; income tax deductions for mortgage 

interest and property taxes; and the final mortgage payment, sales proceeds, and seller 

closing costs. These costs depend on numerous assumptions, like your mortgage rate, your 

income tax rate, how long you stay in a home, and local home price appreciation: we provide 

baseline assumptions that we encourage you to tailor to your personal situation. 

 

Finally, we use a net present value (NPV) calculation to compare the total costs over time of 

renting versus buying, and to account for opportunity cost of money.” 
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Appendix 7. Basic Statistics Analysis 

Table 8. Statistical Analysis on Nominal Data. 

Log house 

prices 

Minimum 

Value 

Maxmum 

Value Mean 

Standard 

Deviation Standard Error 

Canada 5.42 5.79 5.59 0.09 0.007786743 

Ottawa 5.35 5.56 5.47 0.06 0.005685661 

Montreal 5.29 5.51 5.43 0.06 0.005786045 

Saskatoon 5.13 5.50 5.42 0.12 0.010801314 

Vancouver 5.58 6.01 5.78 0.10 0.008720476 

This table shows the basic statistical characteristics of our nominal data (log) which returns 

the results of the minimum value, maximum value, mean, standard deviation and standard 

error. We use the results to make statistical comparisons among difference cities in Canada. 
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