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Abstract: Statistical data in chronological or dynamic series is different
from the other data series ordered according to the time variable. This is
the importance of studying the chronological series. One can determine the
important role of the time factor in social economic phenomena as in other
areas. In fact, in the economic and social life much of the data subject to
research is constituted as chronological series. An important component of
the chronological series along with trend, random and cyclical oscillations
are seasonal oscillations. The article presents the methods by which seasonal
oscillations can be analyzed.
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Economic oscillations have the character of periodic series in the sense that
they are repeated with greater or less regularity in each period, respectively
in each year. The truly periodic series exists only theoretically, but seasonal
variations are quite close to this model. The assumption that underlies the
model of periodic series is that they are caused by systematic causes rather
than by accidental causes. Numerous examples of economic variations can
be quoted: sales of cars as well as refreshments, atmospheric precipitation,
or temperatures recorded over a year, etc. The systematic causes of such
variations are repeated periodically, although some deviations may occur. The
analysis of seasonal variations is, in our view, of some practical interest. The

48



Internal Auditing & Risk Management Year XIV, No 2(54) June 2019

analysis allows, for example, to determine when stocks should be set up to
change seasons. It allows to explain the variations in some areas of production,
the movement of goods, etc. It should be noted that variations like seasonal or
periodical variations can be found in some areas of economic life, for example
in the field of energy production and consumption, and during a week or during
a day. In Figure 1 is a simulation of statistical analysis of a time series.

Figure 1. Statistics solver from economic time series variations

Averagey

B |0
| 1 | e—_—
-10 -5 0 5 10
7 ey Measured Statistical Parameters
t 0-r | meanofx mean of y
£ | r n r n
E 100- | |[oos7ese \J [ooostst ||
il ¢ 200- | variance of x variance of y
= 300- [ |[1,904208 \J [raserr ||
400-
500-] | - | | Covariance of xand y
10 5 0 5 10 | 117851 |
5 |
Time Chart X Scatter Plot Histogram x .
A 3 r 1 correlation (r)
Averagex — - e w—— | [
= | [ocaoees
5- 5- 37 B
5 . O—W - ﬁ . o_b | comelation (Kendall)
0-m : | ——
: = o . || [oarsons
5-A | . \ —
-10- J ) o ——— -10-, . . y o 0= , , | | comelation (Spearman)
0D 100 200 300 400 500 0 5 0 5 10| 1288 | —
(& ) time counts 10,664353
o A y =
Variance of x Variance of y Histogram Y MEan square error
F ) B [ b
3 [ ema ||
ferd Correlation of X and ¥ 5100 | (ks
B = | | DR A ( ]
1 0 1 EEEE i '

First, it is useful to recognize the magnitude of the variations, finding ways
to measure them, and calculating a seasonality index valid for a whole series
of annual periods. Second, it may be useful to know the evolution of mass
phenomena with the elimination of seasonal variations. The idea behind
the calculation of seasonal variations is the possibility and usefulness of
determining that part of the annual total that is due to each of the twelve months
of the year. The incidental factor that may occur in a given year is considered
to be independent of the one that may occur the following year. If there is a
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very rainy July in a year, this incident factor is considered to be independent
of any factor that may happen in July of the following year or any other July.
If they are summed up for July in a series of years, the perturbations caused
by random factors will offset each other. If the trend is eliminated, what will
remain will be the seasonal variation that can be expressed by an index or
coefficient of seasonality.

There are several methods to calculate the seasonality index
(coefficient). First, the Simple Media Method presents itself as it allows to
explain the underlying idea of the other methods in a form elementary. It
should be stressed that in practice the Simple Media Method uses less. If there
is a monthly data series (for two years, the number of monthly data may be
prolonged, the essence of the calculation procedures remaining the same).

Figure 2. Magnitude of the variations, finding ways to measure them, and
calculating a seasonality index for a random series of annual periods
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In order to have the effect of seasonality, the trend will have to be eliminated.
The Least Squares Method is used for this purpose. An example is given in

Table 1.

Table 1: Monthly data series - many years

year X y Xy X?
1 -1 520 -1040 4
2 -2 560 -580 1
3 0 530 0 0
4 1 630 630 1
5 2 790 1520 4

Total 0 3070 610 10

N-polynomial Method - the most commonly used method for measuring
economic variations. Since the variations have, by definition, a 12-month
period, the 12-month moving averages are used. The mobile media method
basically consists in calculating the seasonal components of the chronological
series by dividing the trend into the total successive values of the series, with
the coincidental incident factor being also eliminated.

Some complication in applying the method occurs because there is a
12-month period in the calculation of mobile environments (if the data they
are working on are quarterly with a four-quarter period), there are apparent
numbers. It will be a question of centralizing the first results obtained by
calculating mobile environments (temporary mobile environments) to reach
centred mobile environments.
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Figure 3. Periodic product sales with trend removed using N-polynomial
method

" Treﬁdr - W

| Original Data m

zm-l I I I I I I I | I I I | | 1 1 I I I I I I I |
001 2 3 45 6 7 & 9 101 1213 141516 17 18 19 20 21 2 23
Month
Period Product Sales With Trend Removed
201
Low 101‘
[ ©
1
.w—l I | | [} I I I I I I | 1 I | I I [} 1 I I I [} |
0 1 2 3 4 5 6 7 8 9 101 1213 14151617 1819 20 21 2 23
Month

The use of statistical and econometric models in macroeconomic analyzes can
be performed successfully using the exponential linear regression model, but
because multiple variables are used in the evolution of the variable variables.
In the case of this multiple exponential linear regression, it is necessary to
identify the factors that we are considering and to be included in the reconnected
model, following the same grappling procedure, establishing the correlogram
to inventory the points cloud and the evolution of each variable , on the basis
of which we will perform the data interpretation and moreover by establishing
the value of the regression parameters to identify the intensity, the direction
of influence or, in other words, the intensity of the correlation between the
considered factors.
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Figure 4. Predict results using exponential regression model
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Conclusions

Studying socio-economic phenomena and processes in terms of their evolution
over time is a necessity for economic agents, an important condition for
substantiating economic decisions. In our opinion, a particular emphasis must
be placed on the statistical analysis of the evolution of phenomena over time
by processing the chronological series that show in the end the evolution of a
phenomenon within a determined period of time.
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