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Abstract

This article 1s dedicated to the econometric analysis of the money market of
five developed countries: USA, Australia, Norway, the Netherlands and Swit-
zerland. For analysis was used macroeconomic model of the U.S. economy,
money market function. The purpose of this research is to understand how
various external factors influence the changes in Interest rates. An econo-
metric model was created in order to predict the behavior of the Interest rate,
which is under the influence of exogenous variables such as GDP and Money
supply. Creation of econometrical models provides an empirical evidence to
support the evaluation of economic relationships, which occur in a modern

society.
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Introduction

Econometrics is a discipline that combines mathematics with the study of eco-
nomics to analyze information and work with mathematical models to explore scenarios
and theoretical situations. The study of econometrics tends to be especially strong on
statistics, with statistics being a powerful tool when it comes to analysis, and it requires
comfort in the fields of both economics and mathematics. Thus, it helps analyzing vari-
ous economic phenomena, forecast their development and predict future fluctuations'.

Money market plays a central role in the monetary policy transmission mech-
anism by providing a key link in the operations of monetary policy to financial mar-
kets and ultimately, to the real economy. The level of development of a money mar-
ket serves as a barometer for measuring the level of development of the economy.

In my opinion, one of the most important issues of the economy is the organi-
zation of monetary circulation. The level of development of a money market serves
as a barometer for measuring the level of development of the economy. That's why,
money market function of macroeconomic model of the U.S. economy was chosen

for econometric analysis.

Econometric model on the basis of money market function of

macroeconomic model

Throughout this work, an econometric model was created to forecast the situ-
ation on the money market of 5 well developed countries: The USA, Australia, Neth-

erlands, Norway, Switzerland.

1 Timofeev, V.S., Fadeenkov, A.V., Shchekoldin, V.Yu. (2013), Econometrics [ Ekonometrika],
NGTU, Moscow, 346 p.
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There are four variables in this model. The first variable is Interest rate (r,) — endog-
enous because it depends on different factors. Other variables are independent on factors,
they build a base for relationship analysis and are called exogenous. In our case they are:

— Gross Domestic Product (Y,) — represents the whole value of the economy,
its current situation, economic condition and dynamics;

— Money supply (M,) — is the total amount of monetary assets available in an
economy at a specific time;

— Interest rate (r,_,) — is the rate at which interest is paid by a borrower for the
use of money that they borrow from a lender.

Initial form of econometric model:

r=b,+b Y +b,M+b r +e,

E(e)=0

G (g,) const

The variables that it includes are the following:

r, r,_, — interest rates in the moments of time 7 and #-1;
Y — GDP;
M — money supply;
E — is expectation of residual/disturbance term. Residual is, basically, a difference
between real and theoretical points;
g, — 1is a disturbance term, showing random factors which can occur at any point in
time and still influence the endogenous variable;
o —1s a standard deviation.

An econometric model specifies the statistical relationship that is believed to
hold between the various economic quantities pertaining to a particular economic
phenomenon under study.

First of all in order to provide relationship between endogenous and exog-
enous variables a correlation analysis was done.

Correlation matrix of the USA:

r,, % Y, bln USD | M, bln USD 7y, %
7, % 1
Y, bln USD -0,78 1
M, bln USD -0,78 0,89 1
7y, % 0,84 -0,76 -0,78 1
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Correlation matrix shows if there is a linear relationship between each exog-
enous variable and the explained variable. The bigger the correlation coefficient, the
more linearly dependent is ¥ on a specific X. Correlation coefficient lies between 0
and 1. If it equals 0, the variables are independent, while if it is equal to 1, the vari-
ables are perfectly dependent.In our case variables Y (-0,78) and M, (-0,78) have
negative sign. That means a strong negative linear relationship between endogenous
variable r and exogenous variables Y, and M. Variable r_ (0,83) has a positive sign.
That means a strong positive linear relationship between , and r_ .

According to correlation matrixes of other 4 countries, only Netherlands has a
strong linear relationship between variables, in other words, variables are close to 1.
Most variables of other three countries are low and close to zero. This means that
there is no linear relationship between them.

Then it was possible to estimate all coefficients by creating a regression
econometric model. It can be done using Microsoft Excel, Analysis package. Esti-
mated model helps to understand that in all the countries growth of GDP and Money
supply leads to the decrease in Interest rate and vice versa.

Then the model was tested by R*>-Test, F-Test, T-Test, Goldfeld-Quandt-Test
and Durbin-Watson —Test and generally, it passed all tests successfully.

R? test shows the percentage of estimation of the dependent variable.
Table 1

Switzerland | Netherlands
0,3944 0,6348

Australia
R? 0,5630

Norway USA
0,3273 0,7465

For example, in Australia R* = 0,5630. This means that there is a 56,3 %
probability that the forecast built on this model will be truth. The same can be done
with results of other countries.

F-test: Another way of checking R? is based on testifying F. F critical should
be compared to F calculated in a model by Excel, using the formula: Fcrit = Finv
(0,05; df1; df2).

Table 2
Australia | Switzerland | Netherlands Norway USA
F stat 12,02 6,07 26,07 2,18 27,49
F crit 2,94 2,94 2,94 2,94 2,94
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In Australia, Switzerland, Netherlands and the USA Fcrit< Fstat. This means
that R?is not random and quality of specification of econometric model is high. In
Norway Fcrit> Fstat, that means R? is random and quality of specification of econo-
metric model is low.

T-test:

In order to check the significance of coefficients Student's t-test was used.

The inequality [¢f| <¢ ., where 7 is the value of t-statistics had to be tested.

Table 3
Australia | Switzerland | Netherlands Norway USA
T stat 1 3,78 1,04 6,91 4,21 2,87
T stat 2 1,51 1,66 0,57 0,31 -0,78
T stat 3 -2,25 -1,87 -2,68 -1,04 -1,12
T stat 4 2,48 1,88 2,71 1,05 3,32
T crit 2,05 2,05 2,05 2,05 2,05

In Australia and Netherlands only one of the variables is not significant and

can be excluded from the model as it 1s less than T-critical.

In Switzerland all coefficients are less than T-critical and are not significant.

In Norway and the USA only one variable is significant as it is higher than

T-critical.

Goldfield-Quandt test:
Goldfield-Quandt test checks the second assumption of Gauss-Markov theo-

rem about homoscedasticity of random disturbances in regression analyses. For-

mula:
GQ = ESS, / ESS,
Table 4
Australia | Switzerland | Netherlands Norway USA
GQ 13,73 32,92 8,87 18,15 0,69
1/GQ 0,07 0,03 0,21 0,06 1,47
F cr for GQ 2,55 2,55 2,55 2,55 2,55

In our case both GQ and 1 / GQ are less than the value of Fcrit for GQ. That

means that the model is homoscedastic. This means that the least square method may

be used in order to estimate econometric model. Thus, GQ-test is passed success-

fully — the model can be estimated through least square method.
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In other four countries
GQ > Ferit GQ
{ 1 / GQ < Ferit GQ,
that means that these four models are heteroscedastic. This means that the least
square method may not be used in order to estimate econometric model. We can't
use these models for forecasting.

Adequacy of the model was checked using the data of given countries, name-
ly, US, Norway, Australia, Netherland, Switzerland and was adequate in each coun-
try so the model can be used for forecasting.

Darbin-Watson test:

DW test checks a particular case of third assumption of the Gauss-Markov
theorem about the absence of autocorrelation (a relationship between values sepa-
rated from each other by a given time lag) between residuals in the model. We can
calculate Darbin-Watson statistics using values of the residuals &t.

There are 32 observations in each model, hence intervals are the same:

Table 5
0 dl du 2 4-du 4-dl 4
0 1,373 1,502 2,498 2,627 4
Results:
Table 6
Australia | Switzerland | Netherlands Norway USA
DW 2,48 3,89 0,58 1,46 1,65

DWI1 =248 => du < DW1 < 4-du - residuals are not autocorrelative.

DW2 = 3,89 =>4-dl < DW2 <4 —residuals are negatively autocorrelative.

DW3 =0,58 => 0 <DW3 < dl —residuals are positively autocorrelative; third
assumption of the Gauss-Markov theorem is disturbed.

DW4 = 1,46 => dl < DW4 < du — is in the zone of uncertainty.

DW5 =1,65 => du < DW1 <4-du — residuals are not autocorrelative.
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Conclusion

Finally, we have estimated the lower and the upper boundaries of confidence
interval in order to check if our models are adequate. According to our calculations,
all 5 models are adequate, as the real values of endogenous variables for the last
years observed fit into confidence intervals.

We have created an econometric model in order to estimate the situation on
the money market of 5 developed countries.

We can see the following:

The relationship between endogenous and exogenous variables:

— the higher interest rate the lower supply for money. It means that high inter-
est rate doesn't allow commercial banks to issue much money, because the higher
interest rate the less money commercial bank can borrow from Central bank. That
leads to reduction of money supply;

— the higher the interest rate the lower the level of GDP and vice versa. The
changes in the interest rate depend on the economic situation. If there is a reces-
sion expansionary monetary policy is used. It is designed to fix a recession and
increase aggregate demand, lower the unemployment rate and increase real GDP. In
that case the interest rate will be decreased. Contractionary monetary policy has the
opposite effect and is designed to avoid inflation by decreasing aggregate demand,
which lowers the price level and decreases real GDP, while the interest rate will be
increased.

Thus, we can say, that the creation of an econometric model gives an oppor-
tunity to forecast future changes of endogenous variable (in our model it is Interest

rate), that is really important in today's world of economic uncertainty.
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