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ABSTRACT

The main goal of studying economical processes is to identify pat-
terns that are of great importance in practice. Typically, these laws
are influenced by many factors, and assessing their level of impact
is the most important task. In practice, the factors that arise are
often of a random nature, and for their assessment, it is necessary to
use special sections of mathematics - probability theory and math-
ematical statistics. Mathematical statistics is a special branch of
mathematics The main goal of studying economical processes is to
identify patterns that are of great importance in practice. Typically,
these laws are influenced by many factors, and assessing their level
of impact is the most important task. In practice, the factors that
arise are often of a random nature, and for their assessment, it is
necessary to use special sections of mathematics - probability the-
ory and mathematical statistics. Mathematical statistics is a special
branch of mathematics that deals with the collection, processing,
systematization of observation results and the creation and study of
mathematical methods of interpretation in order to determine sta-
tistical patterns. While probability theory abstractly studies reality,
mathematical statistics, examining the results of inferences from a
set of directly observable random events (processes), studies laws in
them. The main goal of studying economical processes is to identify
patterns that are of great importance in practice. Typically, these
laws are influenced by many factors, and assessing their level of im-
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systematization of observation results and the creation and study
of mathematical methods of interpretation in order to determine
statistical patterns. While probability theory studies reality in an
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abstract way, mathematical statistics, examining the results of infer-
ences from a set of directly observable random events (processes),
studies laws in them.
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1 INTRODUCTION

The main task of statistics is (after analysis of variance if the level
of influence of external factors on the observation results is de-
termined), find their quantitative relationship between these fac-
tors and study their main properties. When studying economical
processes, it often happens that one single value of one variable
corresponds to several values of another variable [Alyavdin L.A. et
al., 1969, Fedoseeva V.V. 2003, Kramer N.Sh. 2010]. If it is known
that these values are distributed according to a certain law, then
this relationship is called statistical (or stochastic, probabilistic). In
some cases, the arithmetic mean of the second variable is compared
with the values of the selected variable. This relationship is called
correlation. Thus, if several values of the second variable corre-
spond to one single value of the first variable, then this relationship
is statistical, if the mean value of the second variable is compared,
then it is a correlation, and if some exact value of the second vari-
able is compared, then this relationship will be functional. The
statistical relationship is usually expressed as follows: My (Y)=¢(x)
or My(X) = ¥/(y), here Y(y) and X(x) sets of random variables that
obey a certain distribution law, Mx(Y), My(X) - arithmetic mean,
respectively, value x variable X corresponds to the mean of the sec-
ond variable My (Y), and vice versa, if the first variable Y, the mean
value corresponds to its value My (X) variable X. The functions
presented here are regression functions ¢(x) and §(y). Based on
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Table 1: The relationship between the daily output of Y products (in tons) and the value of the main production x funds (in

millions of sums) for a total of 50 similar enterprises

The value of Mid- Daily production (ton)Y AlIN; Group average (ton)
OPF bln. UZSintervals Al Al Al — Al; — Alk—l Alk B 1 k
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Asm Xm Nm1 Nm2 Nms - Nmj - Nmk-1 Nk Nm Um
Total S; 51 Sa S3 — Sj — Sk—1 Sk N
Group average X1 X2 X3 - Xj - Xg—1 Xk -
(billion UZS)
m
1

Xi == < 2 xiN,
J =55 XN

m

i=1
k
2 S
j=1

the foregoing, statistical processing between the variables is carried
out using regression relationships based on correlation analysis.

Correlation analysis determines whether there is a relationship
(known) between variables and estimates its density. On the other
hand, regression analysis consists of determining the form of the
relationship and studying it [Kramer N.Sh. 1997, Kramer N.Sh. 2007].
In this regard, it is advisable to present statistical data in tabular
form.

The remainder of the article proceeds as follows. Section 2 pro-
vides the theoretical studies. Section 3 introduces the experimental
research. Section 4 presents analysis of results, and Section 5 con-
cludes.

2 THEORETICAL STUDIES

Consider the following problem. Let us establish a regression rela-
tionship (within a day) between the prepared product of production
and the production fund of randomly selected similar companies.
Factories start in t = t,,;, hours and last k hours. We put the results
of observations in Table 1. The first column (row by row) indicates
the cost of production assets (for each row As; = s; —sj41 (i = 1..m)
million sum 1 column), in the second column, the average number
of production assets (midpoint of the interval) giving, for each row
Ax; = (si+1 + si)/2 billion sums, and the third column consists of
parts (each in rows) that show the average amount of products y;
(i = 1..k), produced in factories in the allotted time, and the number
of factories involved Nj; (i = 1..m, j = 1..k) indicated in additional
(lower)3+k columns. The main 4th column shows the total num-
ber of factories involved Nj. In the 5th column, for each row, the
average value between groups, calculated using the formula

_ 1 k ;
Ui = E Zj:l Nijy;j (i = 1.m).
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In the m + 2 -th line, the average number of the production fund
between the groups is calculated

_ 1 m

In the table x; and y; the midpoints of the corresponding inter-
vals are denoted S; and Nj- respectively their frequency. Using the
formula yx = bix + by find formulas for calculating the unknown
parameters of the linear regression equation. For this purpose, we
will apply the method of least squares, according to which the
unknown parameters bjand by are chosen so that the sum of the
squared deviations of the empirical group means Y, calculated by
the formula, from the values found by the regression equation, was
the minimum:

m
S =S(by,by) = Z (bo + byxj — gi)zNi — min
i=1
By the shape of the broken line, we can assume the presence of
a linear correlation in between the two considered S = S(by, by),
equate to zero its partial derivatives,

ﬁ—Oandﬁ—o
by b1

hence, after transformations, we obtain a system of normal equa-
tions for determining the parameters of linear regression:

m m m
bo Z Ni+ b Z xiN; = Z 7iNj
i=1 1 i=1

i=

m m m
b() le'Nj + bl inZNi = ingiNi
i=1 i=1 i=1
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Table 2: The calculation results

Ymin=2 ton Ymin = 2,5 ton
to(hour) 2 4 6 8 9 2 4 6 8 9
bxy 0.437 0.769 0.961 0.939 0.865 0.366 0.741 0.939 0.915 0.841
byx 0.824 0.688 0.732 0.82 0.909 0.705 0.679 0.744 0.840 0.936
r 0.600 0.727 0.838 0.877 0.887 0.508 0.709 0.836 0.877 0.887
e 5.205 7.345 10.67 12.67 12.03 4.089 6.981 10.55 12.65 13.30
The solution to this system can be represented as: Ymax there is a connection between ty and yo: yo = aZ—OtU , ap =

bo = § — b1%,b1 = by = (X7 — §%) /52

Where,
&, 1 k 1 & k
X = EZX’N“ = N Zyjsj', Xy = N ZinyjNiSJ', x2
i=1 i= i=1 j=1
&, ) I m , =
= ﬁZ;xlN“ N = Z;Z;Nl] 5% = x?
i= i=1 j=

Arguing similarly and setting the regression equation in the
form xy = byxx + co. Where,

byx =

Variable

S,
r= bxys_x =(Xg-%-9) /sxsy = ﬂbyxbxy
)

is a measure of the density of a linear relationship and is called
the sample coeflicient or simply the correlation coefficient if r = 0
there is no linear relationship between X and Ysets and. The corre-
lation coefficient satisfies the inequality. To confirm the presence
(or absence) of correlation, statistics are calculated.

rvN —
V1-r?

And its value is compared with the Student’s t-distributiont; _ ..,
where a - significance level atk = N — 2, the value of which is
determined from a known table #;_.. If the inequality holdst >

t1—q, k- then the presence of a correlation between X and Ysets is
confirmed, otherwise, there will be no correlation between them.

Do

le

3 EXPERIMENTAL RESEARCH

All this can be seen with a specific example:

Calculate the correlation coefficient between the value of fixed
assets X and the daily output of products Y, where the daily output
is produced within 10 hours, the total amount of products produced
per day is 20 tons. The total fund is 38 billion UZS. and is sold in
parts for each day for 2 billion within 10 days. Thus, if we accept
the initial amount of 20 billion UZS, then on the i - day the X =
20 +2(i— 1) (i = 1...10) billion UZS. is allocated from the fund. It
is assumed that the release of products within 10 hours is subject
to the law in time y = ymin + w—":i‘:(t —tmin)att < fy,y =
Yo + %(t —tp) att > ty , where ty the time of the change

n

in the rate of production with the value yp. With a known value
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Ymax — Ymin

tmax—to
tmin—to

Jbo=1-

tmin—to *

The calculations were carried out to calculate the coefficient of
variation r tpyin. In calculations it is accepted: tmax, Ymax = 20T,

m = 10,k = 10, N;7 = Nij2 = 1, Nij =0, (j = 3...10), Np;
2,N22 = Np3 = 1, Npj = 0 (j=4...10), N3; = 0,N32 = N33
2, N3y = 3, N35s = 1, N3; =0 (j =6...10), Ng; = 0, Ny

Ny3 = 2, Nyg = 4, Ngs = 2, Ngg = 1, Ngj = 0(j = 7...10), N5; =

0, Ns; = 1, Ns3 = 1, Nsg = 2, Ns5 = N3¢ = N57 = 1, N5
0(j = 8...10),Ng; = 0(i = 1..3),Nga = Ng5 = Ngg = 2, Ng7 = Ngs

1, Ngj = 0(j=9...10), N;; = 0(i =1..4), N;5s = Nyg = Nyp =
1, N7;g = 2, Ny; = 0(j =9...10), N3; = 0(i = 1..6),Ng7 = Ngg =
1,Ngj = 0(j =9...10), Ng; = 0(i = 1..6), Ng7 = 2., Nog = 1, Noj =
0(j = 9...10), N1g; = 0(i = 1..8), Nio,9 = N1g,10 = 1.

4

ANALYSIS OF RESULTS

The calculation results for various values tp and y,;p are presented
in Table 2.

From the analysis of the tabular data, it follows that, along with
the fulfillment of the Student’s test, the correlation coefficient r
monotonically increases, the regression coefficient by first mono-
tonically increases and then decreases, and the coefficient b, mono-
tonically increases. This circumstance indicates the presence of
nonlinearity in the regression equation.

5

CONCLUSION

A general scheme for statistical processing of the correlation table
data has been developed, taking into account the variability of the
table elements, using them in the future to compile a nonlinear
regression. The possibility is indicated by selecting the elements of
the table to develop the most profitable option for the implemen-
tation of the value of fixed assets in production. The possibility of
taking into account the variability in time of production for the
correlation coefficient is proposed. In the case of a linear increase
in output over time, it also increases the coefficient.
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