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Abstract

The essence of regression analysis is to determine the analytical expression of the
correlation, when the observed change in the value of the dependent output is associated with
one or more independent factors, in which other dependent factors of magnitude are assumed
as constant means. In the article a correlation-regression analysis was carried out and a linear
regression equation was obtained the significance of which we assessed on the basis of
Fisher's statistics. Checking the statistical significance of the entire equation and using the
Student's test, we determined the coefficient of correlation and standard error. In this article
we have created a trend line chart and an output forecast chart.

Key words: Mortgage lending rate, independent change, dependent change, coefficient
of correlation, regression coefficient, standard curve, medium curve approximations,
coefficient autocorrelation.

Introduction

Long-term mortgage lending plays a key role in the whole housing finance system
leading to the development of the housing finance system, and, consequently, the economy as
a whole. This tool is a link between the banking system and the real sector of the economy,
financial and real estate markets, investors and borrowers. It is no coincidence that the
development of the mortgage lending system was the main impetus for the economic
development of a number of countries, in particular, Roosevelt's New Deal in the United
States, Erhard's post-war reforms in Germany, Cavallo's plan in Argentina, and Pinochet's
reforms in Chile.

Research objectives

The objectives of the study are to conduct a correlation-regression analysis, identify
cause and effect relationship between the effective (mortgage lending volume) and factor
indicators (average interest rate on a loan), and also evaluate the quality of the linear
regression equation, using various methods.

Research methodology
The study is based on scientific works and analyses on economic and mathematical
modeling of Armenian and foreign scientists, and as an information basis - on official reports
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published by the Statistical Service and the Ministry of Finance of the Republic of Armenia.
Regression analysis was performed using programs installed on the site
https://math.semestr.ru/, as well as the MS Excel Data Analysis tool, and the results have been
summarized in the form of charts and tables.

Research results

Mortgage lending in the Republic of Armenia has been used as a financial instrument
since 2004 when the Government of the Republic of Armenia adopted a resolution “On
approving the concept of development of the mortgage lending market in the Republic of
Armenia”, which states in particular: “There has been a transition to market relations in the
Republic of Armenia and the systems of the former management, economic relations and
infrastructure development, inherited almost in all sectors of the economy, have fallen into
disrepair, which caused the need to study and apply the best practices of developed market
economies, advanced approaches to solving economic problems and developments” [1].

In order to improve the conditions of mortgage lending on February 15, 2015, the
Government of the Republic of Armenia adopted a decision according to which, in case of
mortgage loans for apartments purchased in the primary market, the state reimburses the
amount of income tax paid by citizens to the state budget paying interest on a mortgage
loan[2].

Income tax refund from the state budget and the chain growth rates of the latter in the
Republic of Armenia in 2015-2020 are presented in Fig. 1.
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Fig. 1 Income tax refund and chain growth rate in Armenia in 2015-2020 [3]

During the given period about 30 billion drams were returned from the state budget of
the Republic of Armenia for interest rates on mortgage loans of citizens. In 2020, compared to
the previous year, the amount of returned income tax increased by 5.4 billion drams (68.3%).

In fact, this program has solved its tasks - promoting housing construction and ensuring
the availability of mortgage loans. This is explained by the fact that the number of apartment
buildings under construction has recently increased sharply in Armenia and real estate prices
are rising year by year. However, if this rate continues, “bubbles” may form in the real estate
market. We recall that the “bubbles” formed in the United States in 2007 led to the global
financial and economic crisis. Currently, there is a steady increase in real estate prices in
Armenia. However, when this market is saturated, prices in the real estate market will fall. In
addition the increase of mortgage loans years has recently exceeded the increase of household
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incomes. As a result, borrowers will not be able to repay their mortgages, leaving mortgaged
property to lenders, exacerbating the fall in property prices. To solve this problem, the
Government of Armenia approved the draft law “On Amendments to the Tax Code” on
August 12.

In particular, the draft proposes to establish that the income tax refund system will not
be applicable in the following cases [4]:

e for loans received after July 1, 2022, if the property is located in the first zone of the
city of Yerevan,

e for loans received after January 1, 2023, if the property is located in the second zone of
the city of Yerevan,

e for loans received after July 1, 2023, if the property is located in the third zone of the
city of Yerevan,

o for loans received after January 1, 2025, if the property is located in other areas of the
city of Yerevan.

In spite of the fact, that the volume of mortgage lending increased as a result of the
application of the income tax privilege, a correlation-regression analysis is not possible
through these indicators (data are available only for 7 years), so we have chosen another
factor that affects the demand for mortgage lending - the average interest rate by mortgage.

It is known that two types of variables are used in the construction of the regression
equation [5]:

1. output variable (y) - describes the result or efficiency of the economic system,
2. explanatory variables (x) - variables that describe the conditions for the functioning of a
real economic system.

To get the linear multiple regression equation, we have chosen the following values:

e vy - output variable - mortgage loans (billion drams)
e x, - independent variable - average mortgage interest rate (%)

The multiple linear regression equation looks like this [6]:

Y123,k = Gg+ A1X) T azxp; + -+ agxy (1)

where ¥y 23 ..x are the theoretical values of the output indicator obtained by adding the
corresponding factor properties to the regression equation, Xi,X7,..X3 are factor
characteristics, a,,a-,...a; are model parameters: regression coefficients.

The initial data for regression analysis are presented in Fig. 2.
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Fig. 2 Initial data for regression analysis in Armenia for 2010-2020 [7]
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As a result of the calculations we have got a fairly high correlation indicator of -0.904:
this means that the correlation between the volume of mortgage loans and the average interest
rate is very strong.
As a result of the calculations we have obtained the following equation with linear
regression:

y = 1480,75 — 105,55 * x; )

Since a, regression coefficient is equal to -105.5, this means that an increase or
decrease in the loan interest rate by one percent leads to a decrease or increase in the loan
amount by 105.5 billion drams, respectively.

The evaluation of the significance of the regression equation is carried out on Fisher
statistics, the statistical significance of the entire equation, as well as the presence or absence
of a linear functional relationship between the variables is checked.

If F = F...., then the coefficient of determination is statistically significant, and the
regression equation is statistically reliable.

E*  nm-m-1_ 0817  10-1-1

F= 1-R®  m  1-0,817 " 35,714 ®)

Fsmr. = 5132,

where n is the number of combination units, m is the number of factors in the regression
equation. The number of freedom degrees will be: df =n —m = 8.

Since F = F..,:, so the coefficient of determination of statistics is significant, the
regression equation is statistically reliable.

If the autocorrelation coefficient is 1,; < 0,5, then there is a reason to assert that there is
no autocorrelation.

Now we shall use Student's t-statistics and find the intersection point a = 0.05, (95%
probability) and df = 8: t,5, = 2.306 (x = 0.05,df = 8).

According to t-Student criterion, if the first-order autocorrelation coefficient r; is in the
following range, then it can be assumed that there is no autocorrelation:

—tiap ¥ Sey T < g F Sy “4)

where 5. is the standard error criterion.
The standard error criterion is determined by the following formula:

l_
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As in our example «—2,306+0,3166 < 0,191 < 2,306+ 0,316, there is no
autocorrelation.

The graph of the linear trend is shown in Fig. 3 (we have performed these and other
regression analysis data using the programs installed on the website https://math.semestr.ru/,
as well as the MS Excel Data Analysis tool).
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Fig. 3 Graph of the linear trend between the volume of mortgage
loans and the average interest rate [7]

We have summarized the main results of the constructed model in the form of Table 1.

Table 1
The main results of the correlation-regression analysis equation

Indicator Result
Multiple correlation coefficient -0.904
Relationship between features Very strong
Number of views: 10
Multiple determination adjusted index (R%) 0,794
Multiple determination factor (R%) 0.817
Multiple linear regression equation v = 1480,75 — 105,55 + x,
Mean approximation error(A) 14.5%
Standard Error Criterion (5 ,.y) 0,316
Auto correlation coefficient (r;) 0,191 (<0.5), is absent
Fisher statistics (Fy ) 5,32
Student t-statistics 2,306

Thus (2) the regression equation is estimated as good.
Now we shall make a forecast of the dependent variable for 2021-2026 (Fig. 4).
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Fig. 4 Forecast of mortgage lending volumes for 2021-2026 (billion drams)
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This means that in case of sustainable development of the financial system and

economy of Armenia, the mortgage lending market will develop and show a growth trend: in
2026 compared to 2021 by 22.1%.

Conclusion

The analysis shows that the correlation and regression coefficients are quite high
between the indicators of volumes on mortgage loans (y), and the average rate on mortgage
loans (x), which means that an increase or decrease in interest rates leads to an increase or
decrease in mortgage rates. The quality of the equation is evaluated as good, since the
parameters of the latter are significant, besides the standard error criterion and the
autocorrelation coefficients are within acceptable limits.
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dh pwuh wulwfu gnpénuubtiph wgnbgnijwdp, b nph nbwpnd Ywfujw| dEdngywu Ypw
wqgnnn djnw gnpdnuubipp punnwiynd Gu npwbu hwunwwnnu W dhoht dténieyniuutp:
<nnywdénud hpwywuwgpt| Gup Ynnbjwghnu-ntigptiuhnu gtipindnieiniu, uwnwgb) qdwjhu
Ywwh nbgpbupwih hwyjwuwpnd, nph Gowuwwihnieiniup quwhwwb Gup dShotiph
ypbwlwgpp hpdwtu Jpw'  unngbind  wdpnne  hwjwuwpdwu  Yhdwlwgpwywu
Upwuwlwihnyeiniup, puswybu twl Upjninbunp  swihwupoh hphdwtu Jpw'  unngbinyg
wywnnynntijwghwih gnpdwyhgp W unwunwpun ufuwp: <nnywdnd Ywnnighp Gup twl
qdwjhu wptunh gpwdhlyp b wprynupwyhte gnigwiuhgh Ywfuwinbunwutiph gpudhlyp:

Pwbwyh pwnbp. hpthnpbpwht Jwpywynpdwtu ontyw, wulwiu  thnthnfjuwwu,
Ywiuwy thnihnfuwlut, Ynnbrughwih gnpdulhg, nbgptiuhwih qnpdwlhg, uwnwunwpun
ufuwy, wwpnpuhdwghwh dhoht utuwy, wywnynnbjwghwih gnpdwlhg:

B3ANMMOCBA3b MEXY IOKA3ATEJISAMUA PBIHKA UTIOTEYHOI'O
KPEJUTOBAHUA PECIIYBJIMKH APMEHUA

AJlekcaHsIH A.A.
Poccuiicko-apmsnckuii ynugepcumem
Apyaxckuii 2ocyoapcmeeHublil YyHusepcumem

CyTb perpeccMOHHOIO aHaliM3a 3aKJI0YaeTcsl B ONpEACNIEHUH aHAIUTUYECKOTO
BBIPAXKECHHS CBS3M, B KOTOPOM H3MEHEHUE PACCMaTPHUBAEMOM 3aBUCHUMOW pe3yJbTaTUBHOU
BEJIMYMHBI CBA3aHO C BIIMSHUEM OJHOTO WMJIM HECKOJbKUX HE3aBUCHUMBIX (DakTOpoOB, a BcCe
apyrue (akTophl, BIMSIONIME HA 3aBUCHUMYIO BEIHYMHY, NMPUHUMAIOTCS 32 MOCTOSHHBIE H
CpelHHE 3HAYCHUSI.

B cratee ObT TpOBENEH KOPPEISIMOHHO-PETPECCHOHHBIN  aHAllW3, MOIYYCHO
YpaBHEHUE JINHEWHOU PErpecCuy, 3HaYUMOCTb KOTOPOT'O Mbl OLICHWIA HA OCHOBE CTaTUCTUKH
Ouiiepa, TPOBEPUB CTATUCTUYECKYIO 3HAUYMMOCTH BCETO YPAaBHEHMsS, a TaKK€ Ha OCHOBE
kputepust CThIOZIeHTa, MPOBEPUB KOA(D(UILIMEHT aBTOKOPPEISLUU U CTaHIAPTHYIO OIKUOKY. B
CTaTbe MbI TaK)Xe IOCTPOWJIN TpaduK JTUHEHHOro TpeHaa U Tpapuk MPOrHO3ZHUPOBAHUS
pE3yJIbTaTOoB.

Knwouesvie cnoea: pPeIHOK WIOTEYHOTO KPEIUTOBAaHUS, HE3aBHCHMas IEpeMEHHas,
3aBUCHMAs TIepeMeHHas1, KO3PUIIMEHT KOppesauun, KodhOUIIMEHT perpeccuu, CTaHIapTHas
omuOKa, CpeHss OMMOKa anmpoKCUMAaIiu, KodQGHUITMEHT aBTOKOPPEIAIIIH.
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