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Abstract 
The article makes the econometric modeling of the size of the mortgage loan in order to identify the most 
important prognostic factors. The leading role of mortgage lending in the domestic banking services market is 
emphasized. Using Excel, Gretl software the authors are trying to prove the predominant influence of household 
income on the dynamics of the mortgage market. The article presents the methodical approach to measuring the 
dependence of mortgage loans on per-capita income. The results of empirical evaluations have confirmed their 
practical feasibility in the management of the credit portfolio.  
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1. Introduction 
Currently, when there is instability of exchange rates, households are actively investing in real estate, the prices 
have always been increasing for it, and given the decline in national currency, it is advantageous for borrowers to 
capture their costs for the mortgage (Diaz-Serrano & Raya, 2014; Lou & Yin, 2014). For banks, the mortgage is 
a highly profitable product with a low degree of risk, so they continue to increase the share of mortgage loans in 
their portfolios (Ferreira, Spahr, & Irina, 2013; Grydaki & Bezemer, 2013). Therefore, it is possible to 
emphasize that mortgage lending in Russia is an important component of both the banking system and the 
economy as a whole. The state support of mortgage lending contributes to this, which, through the economic 
effects of increased consumption and increased demand leads to economic growth (Abel & Bernanke, 2010; 
Jordi, 2008; Steinbuks & Elliehausen, 2014). Even with unemployment and low income, employed population 
prefers to invest in property (Gabriel & Rosenthal, 2013; Gyourko & Tracy, 2014). In this regard, we have 
studied the dependence of the average size of mortgage credits on per-capita income of the population in the 
Russian Federation and the Volga Federal district in particular. Thus, the growing role of mortgage lending for 
the development of the national economy certainly testifies to the relevance of this article. 

2. Methods 
The study uses time series data from official site of the Central Bank of the Russian Federation and the Federal 
service of state statistics (Official website of the Federal service of state statistics; Official website of the Central 
Bank of the Russian Federation): the sample of 51 monthly observations for the period from the 1st quarter 2010 
to the 1st quarter 2014 on the average amount of mortgage and average per capita money income in the Russian 
Federation as a whole, as well as the sample of 48 monthly observations for the period from 2010 to 2013 on the 
average amount of mortgage lending and average per capita money income in the Volga Federal district. 
Average loan size per month in rubles (Y) and average per capita income (X) were used as variables. In the study, 
we used the classical least square method and the weighted least squares method using the Gretl 1.9.91 software. 

3. Results 
The time series is significantly different from the simple sample data so that the analysis takes into account the 
correlation of measurements over time, and not just statistical diversity and statistical characteristics of the 
sample. When analyzing time series there can be two main objectives: characterization of the series nature 
(distinguishing deterministic and random components, their parameters estimation) and the use of the estimates 
received for forecasting (Hamilton, 1994). Based on time series, OLS-regression estimates (Wooldridge, 2013) 
of the average mortgage size per month depending on per capita income were obtained for the Russian 
Federation as a whole, and they are presented in Figure 1.  
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Figure 1. OLS-estimates of model of average mortgage lending in the Russian Federation as a whole 

 
It is obvious that the linear regression model can be represented as: Y=929884+22.2732*X+ ε. Tests by White, 
Breusch-Pagan and robust version by Breusch-Pagan allow us to accept the null hypothesis of no 
heteroskedasticity in the residual of the regression. Each of the regression parameters and the overall model are 
statistically significant. Taking into account that the model explains 38% of the variation of the average 
mortgage size of, to improve the accuracy of the model we will apply a non-linear regression (Table 1), which 
shows that the most accurate is the power model. 

 
Table 1. The simulation results of the average mortgage size in the Russian Federation 

Model type Specification model Standard error of the model 
Linear Y=929884+22.2732*X+ε 132587,8 
Power Y=26664.81*X0.3976*ε 0,09 

Exponential Y=1039390* e0.000014*X*ε 134979,4 
Semi-log Y=-4150170+558128* lnX + ε 127232,5 

 
The Volga Federal district is a most densely populated and prosperous federal districts in the Central Russia. 
Therefore, it is of interest to study mortgage lending in the district in comparison with the Russian Federation as 
a whole. OLS-regression estimates of the average mortgage size per month depending on per capita income in 
the Volga Federal district are presented in Figure 2. 

As it can be seen from Figure 2, the linear regression model Y=557450+25.6732*X+ ε is statistically significant. 
The model explains 48% of the variation of the average mortgage size, and the standard error of the model is 
104244.9 rubles (10 % of the mean value of the dependent variable). The test by White does not confirm 
heteroscedasticity in the regression residuals when p value=0.130 (p>0.05). In the test by Breusch-Pagan at the 
p=0.023 (p<0.05) heteroscedasticity was detected. A robust version of the test by Breusch-Pagan did not find the 
heteroscedasticity at the p=0.0604 (p>0.05).  

To improve the quality of the model we will perform correction for heteroscedasticity of regression residuals 
using the weighted least squares method (Figure 3). 

As can be seen from Figure 3, the tests by White, Breusch-Pagan and robust version by Breusch-Pagan allow us 
to accept the null hypothesis of no heteroskedasticity in the residuals of the regression. As the linear regression 
model: Y=556801 +25.6922*X+ ε, and its parameters are statistically significant. The model explains 58% of 
the variation of the average mortgage size, and the standard error of the model is 5.411 rubles (9% of the mean 
value of the dependent variable). Before correction the standard errors were ma=74047.2; mb=3.8947 (Figure 2), 
after correction they are: ma=70417.2; mb=4.0138 (Figure 3). The standard error decreased only for the 
coefficient a.  
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The results of the correction for heteroscedasticity of regression residuals using built-in Gretl tools are presented 
in Figure 4. 

The linear regression model Y= 550802+26.0134*X+ ε and its parameters are statistically significant. The model 
explains 48% of the variation of the average mortgage size, and the standard error of the model is 1.76 ruble. 
Before correction the standard errors were ma=74047.2; mb=3.8947 (Figure 2). After correction they are: 
ma=71540.6; mb=3.9639 (Figure 4). The standard error decreased only for the coefficient a. 

As it can be seen from Figure 5, the linear regression model Y=549542+26.098*X+ ε and its parameters are 
statistically significant. The model explains 48% of the variation of the average size of the mortgage, and the 
standard error of the model is 743.347 ruble. The standard error for the free coefficient decreased: ma=72467.4; 
mb=3.9715. Simulation results are evaluated in Table 2.  

 

 
Figure 2. OLS-regression estimates of the average mortgage size per month depending on per capita income in 

the Volga Federal district 

 

 
Figure 3. The model estimates of the average mortgage lending in the Volga Federal district obtained by the 

method of weighted least squares manually 
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Figure 4. The model estimates of the average mortgage lending in the Volga Federal district received by means 

of Gretl 

 

 
Figure 5. Model estimates of the average mortgage lending in the Volga Federal district, obtained by the method 

of weighted least squares of Gretl tools 
 
According to the simulation results, with the increase of average money income per capita by 1 ruble, the 
average mortgage size for residents of the Russian Federation increased by 22.273 ruble, and for those of the 
Volga Federal district the increase is 25.763 rubles. Correction for heteroscedasticity helped to adjust the 
estimate of the regression coefficient to 26.013 rubles. Heteroscedasticity corrected model enabled to 
significantly reduce the sum of standard errors for the model in general and for the coefficients a and b. 

 
Table 2. Simulation results of the average mortgage size in the Volga Federal district 

Equation type Equation form 
Standard error of 
the coefficient a 

Standard error of 
the coefficient b 

Standard error 
of the model 

Linear regression 
equation 

Y=557450+25.7632X+ε 74047.2 3.89473 104244.9 

Weighted OLS 
(manually) 

Y=556801+25.6922X+ε 70417.2 4.01381 5.4111 

Heteroskedasticity 
corrected 

Y= 550802+26.0134X+ε 71540.6 3.96394 1.760382 

Weighted OLS 
(Gretl) 

Y=549542+26.098X+ε 72467.4 3.97149 743.347 
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4. Conclusions 
The performed econometric analysis of the dependence of the average mortgage size for a month on cash income 
per capita in the Russian Federation showed that the regression residuals are homoscedastic, which indicates the 
relative stability of mortgage lending dynamics.  

During the research it was decided to construct a model of the average mortgage size for the Volga Federal 
district. Based on the analysis, we can draw the following practice-oriented conclusions:  

1. The average amount of mortgage is growing with the growth of incomes more progressively. Direct 
correlation of mortgage lending with the growth in real income is seen, i.e., the faster household incomes are 
growing, the more opportunities there are to make savings to service the mortgage loan. This leads to the growth 
of the mortgage volume.  

2. It is evident that one of the main factors in the development of the mortgage market in the Russian Federation 
is the growth of household income as a source of savings which is spent for housing purchase. With exchange 
rates instability, investing in real estate is more profitable than having deposits in banks.  

Thus, the study confirmed the direct correlation between the growth of mortgage lending and wage growth. This 
model can be used for calculating future amounts of mortgage loans, forecasting growth or absence of demand in 
the mortgage market. 
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