Pezuon u mup, 2022, No 1

Econometric analysis of the decision to increase the sales

volume of the organization
Gabrielyan Anna A.
ASUE, Faculty of Computer Science and Statistics, aspirant (Yerevan, RA)
gabrieliananna5@gmail.com
UDC 330.43:339.13
Keywords: Indicators (benchmarks), Amazon, KPI (key performance indicator), online business,
econometric analysis

YGuqiujipynipjul jutunph dSwujwjhtiph wybkjugiwbh npnpnudttiph jujugiwh
Eyninitimphly JEpnidnipyniiap

Quupphlppwh Qhin U.

<SNS<S wbun. hbad b k. hund. wilphnih wuwyhpwion (Gpluh, <<)

gabrieliananna5@gmail.com

Withnthwghp. S8nipwpwbynipp, ny mipe £ Jtpuptipgmyd Gdwgninid obpuyt winliph  phqtiiuht wwmp E
nwnnnipinLl nupdth gnponiitinipyut hhdtwluwb gnigubhytitiphtt (KPI): Luy Jutwnp wiyuwhnytnt hudwp
wlhpudtiym £ dynuytiu htinlil) dh pupp gnigubtihpttiph:Uwjuyt Wkihg widt) swihwihptitiph ntiypnid ndqup £
npnly, ph np wjjuniiipp Jupnn th oquuup (hit; duniwbwlh phpwgpmd YHulpyly b unbtndyl th
wnwowntid wgnphpddtp b wjunduwm gnpopbpwghtn, npntp hptig ypu G Jtpgimd wyju gnpownnyen:
Wuwhuny, Wdwgninid hwygnnnipini gpugtint hwdwp wbhpudytin £ hdwbw), pt npnip th Wdwgnbnid
gnponLitinipyud hhdtwlub suhwbhbtipp, htyne Gh nputp Juplinp b htywbu Jupng tp npubtp Ytpwhuyty b
umnigl): Gyu hnnpuonid tupugpyty E Udwgninid gnponibtinipyub hhdbwwb gnigutihyitiphg dh pwihup i
Juunwpyty £ Eynbndtinphy tipnidnipinid nputg hhdwi Ypw:

<{uwiigniguwpwnbip’ gnigmbhpbtip(swthwbthptitip), Wdwgnt, KPI (Quuwpdwd hpdbwub gnigubhphl), obpuyh
phqttiu, E4ntndtinphly Ytipnrdnipinih

JKOHOMETPHYECKHIl aHAJIN3 pelIeHusi 00 yBeJIMYeHHH 00beMa NMPOAaK OPraHu3anuu
T'abpuensan Anna A.

acnyparum, AI'QY, @axyremem ungopmamuxu u cmamucmuxu (Epesan, PA)
gabrieliananna5@gmail.com

AHHoOTanusi: BceMm, KTO ceppe3HO OTHOCHTCS K OHIIAHH-TOPTOBIE Ha Amazon, CTOMT OOpaTHTh BHUMAaHHE Ha
KitoueBble nokazarenu dpdexrnHocTr (KPI). UToOb! 00ecneunuTs XOpoIHe MpoiaXu, BaM Hy>KHO BCEra CIEINTh 32
HECKOJBKAMHM I0KAa3aTeNsIMU, HO NPU HCIOJIB30BaHUH HECKOJBKHX IOKa3aTesIed TPYIHO ONpPEAENUTh, KaKUe JaHHbBIE
MOTryT OBbITH HOJIe3HBL. CO BpeMeHeM ObUIH pa3padoTaHbl YCOBEPIICHCTBOBAHHBIE aJTOPUTMBI, H aBTOMAaTH3UPOBaHHbIE
MPOIIECCHI B3sUTH Ha ceOst 3Ty QyHKIUI0. Tak, 4ToOBI JOOUTHCS ycrexa B Amazon, BaM HY)KHO 3HATh, KAKHAE KITFOUCBBIC
MOKa3aTesy ecTh Ha Amazon, o4YeMy UX MOXKHO MPOBEPSTh M KaK UMH MOXKHO YIpPaBIsiTh. B 3TOW cTaThe OMUCAHBI
HEKOTOpHIE KIF0YeBbIe MOKazaTean 2(pQEeKTHBHOCTH Amazon M Ha MX OCHOBE MPOBEJCH 9KOHOMETPUYECKUH aHaIIN3.
KaroueBbie cnoBa: Muaukatopsr (Oenumapkm), Amazon, KPI (xiroueBoii moxaszarens 3((EKTHBHOCTH), OHIIANH-
OM3HEC, 5)KOHOMETPUIECKUI aHAJIH3.

Anyone who is serious about doing business
online at Amazon should pay attention to key
performance indicators (KPIs). For doing real and
healthy sales, it is necessary to constantly follow
these indicators. But with so many criteria, it is
difficult to determine which data may be useful.
Over time, advanced algorithms have been
developed, automated processes that perform these
operations. So to be successful on Amazon, you
need to know what the key performance metrics are
on Amazon, why they are important, how can be
checked, and how you can control them. This article
describes some of the key performance indicators on
Amazon, econometric analysis has been performed.

In order to make effective brand decisions on
Amazon, you need to use key performance metrics
to help you oversee your business at Amazon. One
of these indicators is the number of page views,
which shows how successful paid and organic
marketing strategies are on Amazon. One of these
indicators is the session, which allows you to
determine, for example, how many out of 100 visits
will lead to sales. Important indicators are also the
number of clicks and Click-Through Rate (CTR).
No less important are CPA (Cost per Acquisition),
Average Sales per Order Item, Ads - Impressions,
Cost Per Click (CPC), etc.
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With the help of the above indicators it is
possible to identify the weak points of the business,
which can be improved and to have more sales L a
large number of page views. Thus, in online trading
organizations, a systematic approach is needed to
study problems, offer solutions, economical-
mathematical modeling to maximize sales and / or
page views, and to identify all the key phenomena
within that system.

An econometric analysis was performed based
on research-based factors to maximize product sales
on Amazon and / or page views. In the first stage,
the factors characterizing the field were selected.
Then, an econometric analysis was performed to
determine the relationship between the relationships
between them, a correlation matrix was drawn to
determine whether the observed indicators were the
factors influencing the output, and a time series
stationary check was performed to make the
estimates reliable and effective. The Fisher test
tested the statistical value of the regression equation,
the strength of the bond, and so on.

Thus, the indicators characterizing the system
are the following for the number of sales of the
product (Y1): Sessions (X1), Impressions (X2),
Click-Thru Rate (X3), Cost Per Click (X4), Average
Sales per Order Item (X5), Clicks (X6), and for
page count (Y2): Average Sales per Order Item
(X1), Sessions (X2), Clicks (X3), Cost Per Click
(X4), Click-Through Rate (X5) Impressions (X6).

The choice of these indicators is due to the fact
that the company for which the analysis is
performed sells on the Amazon platform, the latter
provides statistics on the type of limited indicators.
However, these indicators are the main factors
influencing the number of sales and views.

As a result of the correlation, it turned out that
only the following factors meet the set conditions:

Y, Y,
X 0.9255 X, 0.9997
X, 0.5882 X3 0.5416
X; -0.549 X 0.5524

Table 1. From the correlation matrix of indicators
characterizing the organization

Since each set of system characteristics is
closely correlated with the corresponding Y,
econometric analysis can be continued to make a
regression equation based on the data obtained.
They will look like this:

Y,=4.23X,-5.23X,-2780.7X5+ 1825.76
Y,=1.52X,+ 17.76X5- 0.13X4-29.86

When making time series predictions, several
statistical models are usually built, and there is a
need to choose the one that best suits the current
situation and is more reasonable. In this regard, the
better the model explains the past of the event under
study, the more realistic it will predict the future.
The value of the models is then assessed using
actual and predictive indicators that show how
applicable the chosen model is. One such method of
estimation is the calculation of the Tale coefficient.
It shows the degree of compliance of the time series.
The closer the Tale coefficient is to 0, the more
comparable the time series.

\/%Zz;l(yts —Y)?
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The calculations for the obtained model show
that the Tale coefficient is Y; = 0.35206 and

Y, = 0.50296 (calculated by the author), which
indicates the practical significance of the obtained
model.

Because the observations of the studied indices
were made for 24 months, it is necessary to check
the stationarity of time series, otherwise the
construction of models based on time series with
different types of stationarity may lead to inadequate
models. For the latter, the provisions of the least
squares method will not apply, which in turn will
lead to instability and inefficiency of the received
estimates.

To check the stationarity of dynamic series, we
used the method of dividing the series into
successive groups. That is, each time series was
divided into four six groups and calculated for each
groups average arithmetic and dispersion. Then, the
student values of the Student's t-criterion are
compared with the tabular values, since all these
quantities were smaller than the tabular values, the
stationarity of the series is confirmed.

The usually obtained regression equation is
statistically evaluated on the basis of the F-test. In
our case F ,ccomt = 2.04. For the analysis of the
equation, do the inverse: 1 /2.04 = 0.49 and find the
critical value F in the corresponding table, provided
that the degree of freedom for the numerator is f;=k,
where k is the number of factors, 3, and for the
denominator, f;=n-k-1, where n is the number of
observations, is ,=24-3-1=20. We will have F ;=
3.10. It is obvious that the account F ,ccount < F ity
then it can be argued that our regression equation
has a fairly high degree of equivalence.

The number of observations is 24, the number
of variables is 3, then RZ%y,= 0.446. With this
indicator, we are sure that the obtained regression
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equation is quite reliable, since the R%account >R?
crite

For the completeness of the analysis, it is
necessary to analyze the individual values of the
regression coefficients using the Student's t-
criterion. Student distribution is widely used in
experimental data processing. for example, when it
is necessary to construct reliability intervals
Hypothesis of mean dispersion of unknown
dispersion [1, pp. 51-52]. To determine t . , use the
Student Distribution Chart when v=n-k-1=24-3-
1=20: (t o= 2,006).

Comparing this data with the data of our t-test,
we see that in Y, the factors x; and X3, and in Y, X,
and x3; do not satisfy the t ,ccount >t criterion- 1hen we
subtract the unsatisfactory factors from our
regression equation in Y1 x; and x;, and we
subtract x, and x; from the equation Y2.

After multi-step regression analysis,
regression equation looks like this:

the

Y= 6.63x,+ 914.88
Y2: 3.68X6+ 48.57

The coefficient of determination for Y; became
0.645048 and for Y, 0.4988355, so the equation
value hypothesis is not rejected with 95%
probability.

Residue graphs show that residues (which
should be random, not correlated with each other,
not having the same dispersion) are inadequate:

a) there are segments with strongly positive

residues segments with strongly negative

residues, i.e. the residues are related to each

other. For example, if the remainder in a

passage is positive, then most likely the

remainder next to it is positive. At first glance,
this is a sign of autocorrelation, so you need to
check for it.

b) the level of dispersion of residues is not

stable. There are residues with large modulus

(high dispersion) and residues with medium

modulus (low dispersion). At first glance, this

is a sign of heteroscedasticity.
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Figure 1. Dynamics of balances (deviations) for Y, (The
chart was edited by the author)

111

Pecuon u mup, 2022, No 1

Impressions X6 Residual Plot

3000
2500
2000
1500
1000
500
e

0 -
*
506000 $50.00°$100000 $15Q.00 $200.00, $250.00 $300.00 $350.00 $400.00 $450.00 $500.00
P

Residuals

*

-1000 +
-1500

-2000

*

Impressions X3

Figure 2. Dynamics of balances (deviations) for Y, (7he
chart was edited by the author)

The independence of the residues is checked
using the Darbin-Watson criterion:

C XPo(e —&o)?  143,210,464.92

d - - =
! n g2 110,079,142.63
d1: 13
no(g —&_1)?  16,646,923.12
dz = 21_2(5 7 ) = 1.24
& 13,406,767.63
d=1.24

Since d<d; and d<d, then we can say that there
is autocorrelation. This means that our information
on product sales and page views is incomplete. To
eliminate autocorrelation, it is necessary to include
other indicators in the model that will clarify the
model.

To find out if there are different dispersions,
use the Goldfeld-Quantt method. Arrange the
observations as the x variable increases, divide them
into two groups of 12, and construct the
corresponding tables.

By relating the sums of the squares of the
balances, we get the required calculation value:

_ Sy 14948744422

= = 0.93
Si3  160,186,731.21

Fress

And since F;(0.05,12,12)=2.69, according to
the Fisher scale, it turns out that Fgeg<Fiacy, then the
hypothesis of heteroskedasticity is refuted, we see
that the order of equality of the dispersions of the
residual quantities is not violated.

More detailed studies allow us to derive the
coefficient of elasticity, Ey, which shows how sales
volume and / or page views change with a one
percent change in the x index.

£ - 6.63 - x
Y17 91488+ 6.63 - x
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Figure 3. Elasticity of the relationship between sales
volume and x (impressions) (The chart was edited by the

author)
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The coefficient of elasticity shows that a 1%
increase in the x index does not lead to an increase
in sales even in the long run.

P 3,68 - x
Y2 T 4857 + 3,68 - x

Elasticity 2

Figure 4. Elasticity of the relationship between page
views and x (impressions) (The chart was edited by
the author)

The elasticity coefficient shows that a 1%
increase in the x index does not lead to an increase
in page views even in the long run.

From the four evaluated functions, the
connection of the appearance of a polynomial was
chosen as the calculation.
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Figure 5. Types of sales volume functions (The chart was edited by the author)
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Figure 6. Page view function counts (The chart was edited by the author)

Y =8.9048x,-380.19x+4582.5
Y,=0.5133x,-61.839x+1124.2

As a result of econometric analysis, we see that
the same indicator has the greatest impact on the
two results, that is, the display of ads / page -

Impressions. n addition, we have obtained functions
for two output indicators that describe the
correlation between the input variable L output
indicator. We will consider these two functions as
target functions for solving the STEM decision-
making problem.
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