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About Econometric Analysis of Factors Affecting the Change
in the USD/AZN Rate

E.G. Orudzhev, L.M. Mamedova, O.E. Suleymanov∗

Abstract. In the study, on the basis of real indicators covering the period from 01.01.2013 to
10.01.2017 [10], an econometric analysis of changes in the USD/AZN rate was conducted. As a
result of study, the dependence of several factors provided a serious influence on the change in
the USD/AZN rate and the relationship of interdependence with their endogenous variability were
gained by carrying out empirical analysis. Verification of the optimality and adequacy of the model
is tested using the tools of the software package Eviews. To build a regression equation for the
model and test its coefficient of determination, F-Fisher statistics, t – Student criterion, etc., the
execution of the Quick→ Equation order of the Eviews software package is considered, to check the
stationarity of factors, the execution of the test order Quick → Series statistics → Unit root and
as a result, conclusions were drawn and recommendations were made for a predictive-analytical
computing system.

Key Words and Phrases: Regression, correlation, determination, F-Fisher statistics, t-Student
criterion, prediction, VAR, inpatient, Unit root test

JEL code: C10; C12; C13; C14; C15; C22; C32; C51; C53

The exchange rate in the system of international economic relations is a tool of de-
pendence on the value indicators of world and national markets. The exchange rate, as
an important component of the world monetary system, is one of the factors affecting the
macroeconomic position of each country. The dynamics of the exchange rate, amplitude
and frequency of its changes are clear evidence of the economic and political stability of the
country. Formation of the exchange rate is a multifactorial process. These factors can be
predictable and unpredictable internal and external factors, structural and opportunistic
factors. The factors shaping exchange rates are fairly mobile, and their mutual influence
can either strengthen or even neutralize the effect on the exchange rate. It should be noted
that multifactor dependencies and other macroeconomic processes relevant to the case re-
search were studied in relation to some fundamental economic indicators (for example, [7,
8, 9]). However, for the first time, an analysis of the correlation-regression dependence of
the influence of factors with delay on the change in the USD / AZN exchange rate and
the construction of the corresponding models are being studied.
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To build an econometric optimal model for changes in the USD / AZN exchange rate,
at first each of the factors that can influence it was considered separately, and a general
regression equation was established (Table 1).

Table 1

Table 1 summarizes both its own grades and the probable grades of several tests. Let’s
analyze some tests in the table separately. As you can see, the coefficient of determination
(R-squared) and the adjusted coefficient of determination (Adjusted R-squared) are very
large. This means that the factor signs of the coefficients of the established regression
equation can explain 96–97% of the signs of the result. Let’s take a look at the F -Fisher
test. Since the probability value (F-statistic = 104.6, the probability value p = 0) is much
less than α = 0.05, we can consider the factors of the model as valid. Let’s take a look
at the Durbin-Watson test (DW = 2.54). If we compare the results obtained here with
tabular prices, we must say that the existence of negative autocorrelation of residuals
(dl = 0.79, du = 2.044, 4− dl = 2.21 and 4− du = 1.956; 4− dl < 2.54 < 4) accepted.

As a result of the study, let’s analyze the question of whether the model in Table 2
was the optimal model that was established with the introduction of the Least Squares
Method.
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Table 2

The analytical form of the model is as follows:

yt = 0.0005− 1.28x1,t−1 + 0.23x2,t−1 + 0.051x3,t−1 + 0.0037x4,t − 0.0037x4,t−1.

Here: x1 is the first difference in the course of the EUR / USD exchange rate, x2 is
the 1st difference FED, x3 is the first difference of inflation, and x4 is the indicator of oil
prices. In addition, t represents the value of the indicator itself, and t − 1 represents the
value of the delay from the 1st power.

Let us explain the results obtained in Table 2. If we look at the t-Student criteria
for each of the factors of the model individually, we will see that the probability of all
factors outside the constant c is less than 5%. This means that the model is individually
significant for each factor. In general, let’s look at the F-Fisher test statistics to check
the importance of the model. As you can see, the probability is close to 0, which means
that the model is usually considered important. In addition, since the Durbin Watson test
model is close to 2, it can be said that there is no autocorrelation model (other tests were
considered to check for the presence of autocorrelation). The coefficient of determination
(R2 = 79.8188%) means the disclosure of about 80% of the model, which is not considered
to be quite important. The main reason for this is that there is another factor that can
affect fluctuations in the exchange rate of the US dollar / manat. Whether the constructed
model is optimal is tested by the following tests.
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The correlation coefficients of all factors were calculated in the multicollinearity test,
and the following results were obtained as a result of the Quick → Group statistics →
Correlations command of the Eviews software test (Table 3):

Table 3

Let’s explain the results. In (Table 3), the highest value is the correlation coefficient
of interest rates with repo percentage. That is, these indicators explain 99% of each
other. The high correlation coefficient is evidence of the multicollinearity problem in the
embedded model, demonstrating a strong correlation between the indicators. To eliminate
multicollinearity, at least one of these factors should be excluded. To do this, review the
t-Student values for both indicators in (Table 1). Note that among these two factors, the
value of the t-Student criterion is higher at the repo rate. Therefore, this factor should
be excluded from the model. Once the factor was removed, the model was re-modeled,
and the results were closer to the results in Table 1. Thus, this rule excludes several other
factors from the model.

Stationarity. One of the most important tasks is to test the stationarity of an optimal
econometric model. Thus, for each factor, the stationary test in the Eviews software
package was checked by the Quick → Series statistics → Unit root tests command to
determine that several factors (including FED, Inflation, EUR / USD, etc.), are considered
to be non- stationary , oil (at the level of 10% significance) and the trade balance are
considered stationary.

Granger test. The overall result, including all factors included in the regression
equation, was first used to process this test for a computer package. The main goal here
is to check, with the removal of multicollinearity, whether Granger is the cause of the
USD / AZN indicators of all factors, including the excluded factors. The Eviews software
package revealed Granger’s causal relationship for 5 factors that directly or indirectly
affect the change in the USD / AZN exchange rate, so the test results can be compiled in
the following table (Table 4) compactly. The (+) sign is a causal link, and (-) indicates
the absence of this link).
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Table 4

Note that the check of this test is carried out on the basis of the probable value
of α (prob) and is estimated by the probability α = 5%. If we look at the values of the
probabilities, we get that FED (α = 0.13%), Oil (α = 4.64%), Inflation (α = 1, 256·10−9%)
can be counted as a Granger-cause of USD / AZN. In addition, we note that the oil
exchange rate (α = 0.69%) and the EUR / USD exchange rate are the Granger-cause of
oil (α = 0.23%) and inflation (α = 4.51%).

Testing heteroscedasticity. Let’s look at the implementation of the White test [3,
pp. 386-387] to test heteroscedasticity (Table 5).

Table 5
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The model is considered to be homoscedastic, since the significance level of trial prices
in the upper right-hand corner of the table exceeds 5% significance level.

To test the autocorrelation of the residual model, 2 tests are used for the Q-statistical
(AR) and Serial Lm tests (MA). To verify the accuracy of the hypothesis of the absence
of autocorrelation, consider the following tables (Tables 6 and 7):

Table 6

Table 7

Here, the null hypothesis is that there is no autocorrelation, and an alternative hy-
pothesis is the existence of autocorrelation.

Table 6 shows that this model was tested for an autoregressive model with 20 lags
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and received more than 5% for each lag (the lowest probability was observed at the 6th
delay α = 67.9% ). This means that the model we establish indicates acceptance of the
null hypothesis as a result of the Q-statistical test (i.e. there is no autocorrelation in the
model we established).

Now let’s explain the results of Table 7. Here the null hypothesis is the absence of au-
tocorrelation of residuals, and the alternative hypothesis is the existence of autocorrelation
of residues. Remind that the results of this test, as a rule, are checked with 5% probable
accuracy. To verify the test, 4 lag cases were considered. When choosing the optimal
variant, the condition is assumed that the probable value, like the Q-statistical test, will
be more than 5%. As can be seen from the table, the probable values are rather large
than the 5% probability values. If we specify the result with the hypothesis, the results
will be the adoption of the null hypothesis and the failure of the alternative hypothesis.
That is, there is no autocorrelation of residuals on the model.

To determine which lags are included in the model, the VAR is selected in the Eviews
software package instead of the Equation tool, and by executing the Lag sturucture →
Lag length criteria command in an open window, a new table is formed (Table 8).

Table 8

4th of the star symbols indicate an inevitable delay to the 1st degree, and 1 to a delay
to the 5th degree. Since the first lag is taken basic by the 4th criteria, the model was
re-estimated using the least squares method, introducing the 1st lag (Table 9).
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Table 9

Although the results are considered normal by many criteria, the results of the t-
Student test are not considered acceptable. To eliminate this drawback, we need to remove
some factors from the model. After subtracting the negative factors, we get the results of
the optimal model, i.e. Table 2.

Forecasting. The following operations must be performed sequentially to make pre-
dictions through the built model:

First, the regression equation for the model is again set. The main difference between
this regression equation and the original regression equation is that the equation is not
executed for all observed moments, but from the time it starts to the moment when the
observation prices at that moment are used for forecasting. The results for the newly
created regression equation are shown below (Table 10):

Table 10



About Econometric Analysis of Factors Affecting the Change in the USD/AZN Rate 107

Analysis of the results shows that there have been some changes in the values of the
indicators. This change is a result of the difference in moments when the moments used
in the model were not used in the prediction.

Now let’s look at the prediction results for the remaining moments:

Table 11

Each test interval is two times longer than the standard error (σ2 ≈ 0, 08). Note that
the closer the standard error is to zero, the more accurate the model prediction can be.

Now let’s look at the following chart to compare the forecast of the USD / AZN
exchange rate curve (Chart 1):

Chart 1



108 E.G. Orudzhev, L.M. Mamedova, O.E. Suleymanov

Here, the USD / AZN exchange rate curve is shown in blue, and the projected exchange
rate curve is shown in red.

As you can see, the curve model obtained using the forecast was located at some
distance from the curve itself. This difference is due to the fact that the model is not fully
explained by the factors mentioned.

Conclusion

Thus, as a result of comparative testing of many tests using the Eviews software pack-
age, the optimal regression model was tested, which shows that the model covering the
time segment 01.01.2013-01.10.2017 changed significantly depending on four factors. A
separate analysis of the results of each test shows that the model residues are homoscedas-
tic, do not depend on autocorrelation, and can be considered to be generally significant.
At the end of the model, the most optimistic version was predicted.
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