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ANALYTICAL AND PREDICTIVE MODELING OF GROSS PROFIT OF
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AHAJITHUKO-IPOTHOCTUYHE MOJEJIOBAHHS BAJIOBOI'O TIPUBYTKY IT-
KOMITAHII

The article analytical and prognostic modeling of economic indicators: income, production
costs and gross profit of an IT company is provided. Statistical data on the income and cost of
production in order to identify the reasons for the decline in profitability of IT-companies is
investigated. The relevance of this study is of particular importance with a large number of groups of
contractors, when it is necessary to effectively distribute the staff, given the fact that the lion's share
of the cost is formed from the hourly pay of programmers. Provided that the use of labor resources is
increased, the cost of IT products will decrease and, accordingly, the company's profitability will
increase.

For this purpose, based on statistical data, the predictive ARIMA model of income using the
Box-Jenkins method is constructed. An analysis of the residuals of the model showed its adequacy.
The program of the work result listing for constructing and analyzing the ARIMA model is given.
Using a trend analysis of statistical data on production costs, a forecast model is built. An analysis of
residues was also performed. Based on the constructed forecast models, the values of income and
production cost, as well as gross profit at the end of the year, are determined. The analysis of the
company's profitability showed a drop in this indicator. In order to identify the causes of this fact,
profitability indicators of all groups of counterparties were analyzed. As a result, two groups of
counterparties were identified in which a drop in profitability was noted. A detailed analysis of the
aggregate data of these groups showed an increase in the cost of IT products created for them. The
graphs of the results of a trend analysis of the growth of gross profit and the increase in the cost of
production for the period from January 2017 to September 2018, as well as for the period from
November 2018 to September 2019, are presented. It was noted that the reason for a rather sharp
increase in cost is the irrational use of personnel. Moreover, because of the reorganization of the
teams working with problematic contractors, the situation stabilized and at the end of the year, there
was an increase in the profitability of the IT company.

Keywords: autoregressive model, trend analysis, IT company, gross profit, revenue from the
sale of services, cost of services provided.

Y cmammi npogedeno ananimuxo-npocHOCMuUYHe MOOENI08AHHS eKOHOMIYHUX HOKA3ZHUKIG:
00x00y, cobieapmocmi npodykyii i eanosozco npubymxy IT-komnanii. JJocniodceno cmamucmuyui
O0ani npo 00xio i cobieapmicmv NPOOYKYIL 3 Memor GUABNEHH NPUYUH NAJiHHA npubymxkosocmi IT-
KoMnauii. AxkmyanbHicms O0aH020 OOCHIONCEHH HAOYBAE 0COOIUB020 3HAYEHHS NPU  BeIUKIU
KIIbKOCMI 2pyn  KOHMpAa2eHmis, KoIUu HeoOXiOHO eheKmUBHO po3nooiiamu Kaoposuil CKiao,
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8paxosyouu motl ¢haxm, wo neeosa dacmka coodieapmocmi QopmyEmvbcs 3 NO20OUHHOI oniamu
npoepamicmie. 3a ymosu 30inbuleHHs eheKmUSHOCMI BUKOPUCMAHHSA MPYOO8UX pecypcis
smenuumobcs  coodieapmicmo  IT-npodykyii i, 6i0nosiono, 6yde 30invbuiysamucs npubymrKosicmo
KOMNAHIi.

3 yiero memoro Ha ocHOGI cmamucmuyHux oanux memooom bokca-/[cenxinca nobyoosana
npoeroszua ARIMA mooens 0oxooy. [lposedenuil ananiz 3a1umKie Mooeni noKasae ii adeK8amuicme.
Haseoeno nicmune pesynomamy pobomu npoepamu nobdbyoosu ma ananizy ARIMA  mooeni.
Bukxopucmosyrouu mpendosuii ananiz cmamucmudHux Oanux coodigapmocmi npodykyii nobyoosana
npocHo3Ha Mmooenv. Takodc nposedeno ananiz 3anuwikie. Ha ocnosi nobyoosamux npocHO3HUX
MoOenell 8U3HAYEHT 3HaueHHs: 00X00Y I cobieapmocmi npooyKYii, a maKkoxic i 8a108020 NPUOYMKY HA
Kineyb poky. IIposedenuti ananiz npubymkoeocmi KOMNAHii NOKA3a6 NAOIHHA Yb020 NOKA3HUKA. 3
MemoI0 BUABLEHHS NPUYUH Yb020 (hakmy OYau npoananizo8ani NOKA3HUKY NPUOYMKOBOCMI 6CIX 2pyn
Kowmpazenmie. B pezynomami ioenmupikosani 06i epynu KOHmMpazenmie, y aKux 8i00yni0cs naoiHus
npubymkosocmi. /lemanohuti ananiz CyKynHUX OAHUX YUX 2pyn NOKa3aeé 3poCmanHs cobisapmocmi
cmeoproganoi ona nux |T-npooykyii. Hasedeno ecpaghiku pe3yromamie mpeHO08020 aHANi3y
npUpPoOCmy 8an08020 NPUOYMKY i npupocmy cobisapmocmi npooyKkyii Ha nepiod 3 ciunsa 2017 poxy no
sepecenv 2018 poky, a maxoodic na nepioo 3 aucmonada 2018 poxy no eepecenv 2019 poxy. Byno
BI03HAYEHO, WO HNPUYUHOIO OOCUMb PI3KO20 3POCMAHHA cobigapmocmi € HepayioHalbHe
BUKOpUCMAHHA Ka0posoco ckaady. I 6 pesynbmami peopeanizayii npayroryux 3 npooOieMHUMU
KOHMPA2eHmamy KOMauo cumyayisi cmaobinizysanacs i 8 KiHYyi poKy Cnocmepieanocs 3pOCMAaHHs
npuoymkosocmi IT-xomnanii.

KuarouoBi cjoBa: aBroperpeciiiHa Mojaenb, TpeHIOBUH aHami3, [T-xkommaHis, BanoBUi
npuOyTOK, AOXi BiA pearizaiii mociyr, co0iBapTiCTh HAJAaHUX MOCIYT.

Introduction. The IT sector in Ukraine is one of the most profitable and fastest
growing areas of economic activity, which according to the World Bank, international
consulting companies and the domestic IT community, has shown at least 25% annual
growth over the last 4-5 years [1]. The persistence of such a trend is predicted at least
in the short term and has a significant impact on the state of the domestic economy.
With the growth of the market, the scale of IT companies is increasing. In this paper,
we will look at one of the largest IT consulting companies in Ukraine that provides
services in the field of digital technologies.

With the increase in the volume of the company, it needs quality analysis and
forecasting of its performance [2]. The competent organization of accounting and
control of finances in the company will allow not only to objectively and timely reflect
costs and revenues and to carry out operational control over the implementation of the
plan and compliance with the cost estimates, but also to identify the increase in cost of
services rendered, to determine such a strategy of the company, which will allow to
improve significantly financial results of the enterprise and, accordingly, to increase its
competitiveness [3,4].

Setting objectives. The purpose of this work is to analyze statistics for the
period from January 2017 to September 2019, to build forecast models of income, cost
of services provided and gross profit at the end of 2019.

Methodology: time series analysis, autoregressive models, trend analysis,
profitability analysis.



Results of the research. To evaluate the performance of a company for the
selected period, it is traditionally made a “Report on financial results”, which allows to
identify possible problems that will affect the financial position of the company in the
future [4, 5]. Based on the financial statements [3] the company calculates gross profit,
which is an indicator of business efficiency and by the profit of the company or its
losses because of realization of the services produced for a certain period is

determined:
T T
P=>R->C
t=1 t=1 ,
where R — revenue from the services provided, C — cost of the services provided.
When monitoring the company's profitability, a discrepancy between the forecast
values of gross profit for 2019 and the real value are revealed. To identify the causes
therefore, income and cost as components of gross profit are consider separately.
Analysis of data on income from services provided. As a result of the analysis of
income data by the Box-Jenkins method [6], a model for forecasting time series data —
ARIMA (0,2,2) (0,0,2), (Figs. 1, 2) is constructed.
&)

Final Estimates of Parameters

Type Coef 5E Coef T B
M 1 11,6010 0,0924 16,27 0,000
Mr 2 -0,6657 0,1203 -5,53 0,000
SMp 20,7321 0,1%8 3,72 0,001

Differencing: 2 regular, 1 seasonal of order 2
Numker of cbservations: Original series 33, after differencing 2%
Residuals: 55 2268714601564727 (backforecasts excluded)

MS §725825350633¢ LOF = 28

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 2 4

Chi-5quare 9,3 14,5 x X
DF 9 21 * *
B-Value 0,413 0,553 x X

Forecasts from period 33

95% Limits
Period Forecast Lower Upper Actual
34 5BETSTLS 52363249 64938181
35 58254100 50537915 65970285
36 59439539 52602395 66276683
37 58989419 50465384 67513454

Figure 1 — Listing the result of the construction and analysis of the model
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Figure 2 — Graph of the results of the simulation forecast for revenue data
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Figure 3 — Investigating the residuals of the ARIMA (0,2,2)(0,0,2),




The analysis of the residuals of the constructed model gave satisfactory results:
the residuals are independent and are located in the range, without large emissions. The
histogram of the residuals looks similar to the normal distribution (Fig. 3). These facts
testify to the adequacy of the model found.

Cost of services provided. We analyze the input cost of the services provided and
build a forecast model. Figure 4 shows the result of trend analysis of cost statistics and
the following equation of the forecast model:

10°

C(t) = -
—6,62267 +18,726-0,984111

In addition, relative error of the built model was found:

A

100% Z -C,

|1‘ ‘

Trend Analysis Plot for Cost Price
S-Curve Trend Model
Yt = (1078) / (-6,62267 + 18,7260 (0,984111 1))

MAPE = =2,064%.
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Figure 4 — Graph of the result of the trend analysis and forecast the cost of the
services provided

The constructed model is adequate, which confirms the close to normal
distribution of residues and finding points in a certain corridor on the plot of the
dependence of residues on the predicted values (Fig. 5).



Residual Plots for Cost Price

Normal Probability Plot Versus Fits
99 :
° 1000000
90
—_ L ]
E E 5000001 o e . .
o 50 = -
= o 0 oug™ ", (et Tl I
o 9 ot . "
10 -500000 s .
L]
L * ~1000000
-1000000  -500000 0 500000 1000000 8000000 12000000 16000000 20000000 24000000
Residual Fitted Value
Histogram Versus Order
16
1000000
2
& = 500000
3
5 3 T
o v 0
Z o
“ g -500000
0 | -1000000
-500000 0 500000 1000000 i 5 1 15 20 X 30
Residual Observation Order

Figure 5 — Analysis of the residuals of the trend model of cost

The calculation of the estimated value of gross profit for 2019 is made by the
formula:

N 9 2 12
p-SR -3, +(th _zctj
t=1 t=1 {=10 {=10

9
>R, = 295919 005

t=1 — the revenue for the 9 months of 2019,

12

Z R, =58 675 715 + 58 254 100 + 59 439 539 =176 369 34

t-10 — predicted

revenue for the 10, 11, 12 months of 2019,
9
> C, =172034889

t=1 — cost of production for 9 months of 2019,

12

ZCt = 23584 588 + 24 585 391 + 25 656 830 = 73 826 809

t=10 — predicted of

production cost for the 10, 11, 12 months of 2019.
So, we have the following predicted value of gross profit:

P =295 919 005+120 136 387 —172 034 889 — 66 411 937=177 608 566 _



The values of revenue from the sale of services cost of services rendered and
gross profit for 2017-2019 are summarized in Table.

Table - Value of revenue, cost and gross profit

Period Revenue Cost Gross profit
2017pik 199883362 108833626 91049736
2018pik 278210254 148362624 129847630
2019pik 416055392 245861698 472288359

Based on the data in Table 1, we calculate the profitability of the company for the
3 considered periods.

Profitability for 2017:
orofit,,, = Rooir = Conz _ 199883362 -108833626 _ 456%. )
Ry 199883362

Profitability for 2018:
_ Ry —Cyps 278210254 —148362624

Profit, = Ryos 278210254 =46.7%. @)
Profitability for 2019:
orofit, ., = Raois = Conse _ 416055392 — 245861698 _ 40.9%. 3)
Ryo1 416055392

From equation (1) — (3) it can be seen that there is a decline in profitability of the
company, despite the overall increase in revenue (table 1). As the company creates
products for many counterparties, it is necessary to identify which contractors are the
cause of the deterioration of the financial condition of the company.

We analyze the profitability by section of counterparty groups (Fig. 6).

As a result, we identified two groups of counterparties that are experiencing
declining returns: Software customer 3 counterparties and Software customer Financial
Services counterparties.
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Figure 6 — Analysis of the company's profitability by different groups

A detailed analysis of the aggregate data for the Software customer 3 and
Software customer Financial Services groups showed a fall in the gross profit margin
and an increase in the cost growth rate (Fig. 7 - Fig. 10). The Figure 7 shows the trend
analysis for the period from January 2017 to September 2018. The Figure 8 shows the
trend analysis for the period from November 2018 to September 2019. We see a
decrease in the growth rate of gross profit growth.

Trend analysis for the period from January 2017 to September 2018 showed a
decrease in the cost of production, and in the period from November 2018 to
September 2019 an increase in the cost of production (Figs. 9, 10).

The fact of an increase in the cost increase leads to a decrease in the growth rate
of gross profit during this period.



Trend Analysis Plot for Gross Profit Growth 012017-09.2018 Trend Analysis Plot for Gross Profit Growth 10.2018-09.2019
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Figure. 7. Trend analysis of gross profit growth Figure. 8. Trend analysis of growth of gross
for the period from January 2017 to September  profit for the period from November 2018 to
2018 September 2019

Trend Analysis Plot for Growth Cost Price 012017-09.2018 Trend Analysis Plot for Growth Cost Price 10.2018-09.2019
Linear Trend Model Linear Trend Model
Yt = 0,0328 - 0,00005xt ¥t = 0.0115 + 0.00421xt
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Figure. 9. Trend analysis of the increase inthe  Figure 10. Trend analysis of the increase in the
cost of production for the period from January cost of production for the period from
2017 to September 2018 November 2018 to September 2019

The cost of the software is mostly due to the hourly payment of the respective
specialists. The reason for the rapid increase in the cost of production is the irrational
use of staff. After the reorganization of the teams, the situation stabilized and at the
end of the year the statistical analysis showed an increase in profitability.

Conclusions. Timely control of the economic performance of the enterprise
gives an assessment of the status and prospects of the company, as well as to formulate
ways of improvement, or measures to eliminate problems in the enterprise. Therefore,
the correct analysis and forecasting of these indicators is extremely important for the
effective functioning of the entity.

In this article, the analysis of statistics on the income from the sale of services
and the cost of services provided, models for their forecasting at the end of the
reporting period. The models obtained were tested for adequacy. Based on the forecast
models built, the prospects for the financial position at the end of the year are analyzed
and evaluated, and problem groups of customers that have deteriorated the company's
profitability are identified.
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