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Abstract. Given the challenging conditions of sanctions and uncertain external economic environment, it is essential for coal
producers to project their economic health in the short and long term. This purpose requires to have forecast tools with re-
spect to the development of an enterprise and its future financial flows under various initial conditions and the impact of
negative external environment factors. This study aimed to develop a tool for dynamic assessment of financial flows of a coal
producer in form of an economic and mathematical operating model. The framing methods for this model are based on the
cash flow pattern of an enterprise, including proceeds from the sale of products, receivables, payables and production costs,
as well as loan repayments. The model accounts for the time value of money and is dynamic, as it allows to estimate the bal-
ance of cash flows for several periods (months, quarters, years) ahead. The dynamic model is based on the assessment of the
input financial parameters of a coal producer, the determination of the rules of cash flow management, the calculation of the
changes in cash flows for the period concerned and the calculation of the financial parameters of a coal producer at the end
of the period under consideration. The model allows to estimate the financial flows of a coal producer for several future peri-
ods with different input data. The dynamic model allows to assess the financial condition of a coal producer against the back-
ground of the changing financial flow management rules in conditions of uncertainty and Western and US sanctions. The ap-
plication of the model in planning the performance of coal producers will optimize financial flows and create an effective plan
of the enterprises’ activities in complex and unstable economic conditions. The proposed model may be further developed to
clarify and account for disrupting factors and to computerize dynamic modeling.
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OPUTNMHA/IbHAA CTATbA

OUHAMMWYECKAA SKOHOMMKO-MATEMATUYECKAA OMEPALMOHHAA MOJE/Ib ®UHAHCOBbLIX
NOTOKOB YINEAOBbLIBAIOLLEITO NPEAMNPUATUA

A.E. Uusunesa, AO «Konmap Mpyn», Mocksa, Poccus; Bcepoccuiickuii HaydHO-MCCne[0BaTeNbCKUIA MHCTUTYT «LleHTp», Mocksa, Poccus
C.C. Tony6eB, Bcepoccuitckuii HayuHo-Mccnef0BaTeNbCKMIA MHCTUTYT «LleHTp», Mocksa, Poccua; MTTHOA um. O.E. KytaduHa, Mocksa, Poccus

AHHOTAUMA. B CNOXKHbIX CAHKLMOHHbLIX YCNOBUAX U HEONPEAENEHHOCTU BHELIHe 3KOHOMMUYECKOW cpedbl Npeanpuatuam
YrONbHOM MPOMBILLIEHHOCTM Ba)KHO MPOTrHO3MPOBaTh CBOE SKOHOMMUYECKOE COCTOAHME Ha KPAaTKOCPOUHYIO U [ONMOCPOUHYIO
nepcnexktusy. [1s 3Toro HeOBXoAMMbl MHCTPYMEHTbI GOPMMUPOBAHMUA MPOrHO30B PAa3BUTUA MPeAnpUATUs, ero Byaywmx ou-
HaHCOBbIX MOTOKOB MPY Pas/INYHbIX UCXOAHbIX YCIOBUAX M BO3AENCTBUA HEraTUMBHbIX GaKTOPOB BHelwHe cpeapl. Lienbio mc-
cnepoBaHuA ABMAach PaspaboTka MHCTPYMEHTA AMHAMMYECKOW OLEHKM GMHAHCOBLIX MOTOKOB Yrnea06biBatoLLero npeanpu-
ATUA B BUAE SKOHOMMKO-MATEMATUYECKOM OMepaLMoHHON Mogeny. MeToauKa NocTpoeHns 3To mogenn 6asmupyetca Ha cxe-
Me ABUMKEHUsA LeHEXKHbIX NOTOKOB NPEeANPUATUA, BKIOYAIOLLEN BbIPYYKY OT MPOAAXKM NPOAYKLMK, AeBUTOPCKYIO 3a40/KeH-
HOCTb, KPEAMTOPCKYIO 3aZ0/KEHHOCTb M 3aTPaThbl HAa MPOM3BOACTBO, @ TaKXKe MOralleHue KPeauTHOW 3af0/KeHHOCTU npes-
npuaTUA. Mogesb y4nTbIBAET BPEMEHHYIO CTOUMOCTb ieHEer, ABNAETCA AUHAMUYECKOW, MOCKO/IbKY MO3BOASAET OLEHUTb Casibao
[EHEXKHbIX NMOTOKOB Ha HECKO/IbKO Neproaos (MecsALEes, KBapTasnos, eT) snepes,. AvHamuyeckas MoAeb NOCTPOEHa Ha OCHO-
BE OLLEHKM UCXOAHbBIX GUHAHCOBbIX NapameTpoB yrneao6biBaoLWero NpeanpuATUA, onpeaeeHnsa NPaBua yNpasaeH s geHex-
HbIMM MOTOKaMM, PacyeTa M3MEHeHUIA AEHEXHbIX NOTOKOB 33 aHANM3MPYEMbI Nepuos U pacdeTa G1HAHCOBLIX MapamMeTpoB
yrnepo6bIBaOLLEro NPEANPUATAS Ha KOHeL, uccaeayemoro nepmoga. Mogenb no3BonseT oueHWUTb GUHAHCOBbIE MOTOKM yrie-
[06bIBaOLLEro NPeAnpPUATMA Ha HECKO/IbKO NMepUOoA0B Brepes, Npu PasanyHbIX UCXOAHbLIX AaHHbIX. JuHamuueckas moaenb
MO3BOAAET OLEHUTb GPUHAHCOBOE COCTOAHME YreA06bIBAIOLLEr0 NPEeANPUATUA NPYU U3MEHEHUU MPABU YNpPaBAeHUA GpUHAH-
COBbIMM NOTOKaMM B YCIOBMAX HEONPEAENEHHOCTU U CaHKLUMOHHbIX BO3aencTeni cTpaH 3anaga 1 CLUA. MpumeHeHne mogenm
npu NAaHMPOBaHUM AEATENbHOCTU YreA06bIBaOWMX NPEANPUATUIA NO3BONUT ONTUMMU3MPOBATL GUHAHCOBbIE NOTOKM U chOp-
MMPOBaTb 3GHEKTUBHDIN NAaH AEATENbHOCTY NPEANPUATUASA B CJIOKHBIX U HECTAaBU/IbHBIX SKOHOMUYECKUX YCA0BUAX. [anbHein-
ee pasBUTME NPEOJIOKEHHON MOLE/IM BO3MOMKHO B HaMpaBAeHMM YTOYHEHWA U yyeTa AecTabunmsmpyowmx GakTopos u
KOMMNbIOTEPU3ALMM AMHAMMUYECKOTO MOLEIMPOBAHUA.

KntoueBble cnoBa: npeanpuAaTUs YrobHOM OTPaCW, AMHAMUYECKAs MOAE/b, ONepPaLMoHHbIe GUHAHCOBbIE MOTOKM, AMCKOH-
TUPOBaHWeE, AMHAMMYECKOe MOAENMPOBaHME

[na uutnposanus: Lysunesa A.E., Fony6es C.C. IMHamMUecKas SKOHOMMKO-MaTemMaTyecKas onepaumoHHas Mogeb GUHAHCOBbIX NOTOKOB yriea06bl-
Batowero npeanpuatma // Beneficium. 2023. Vol. 3(48). Pp. 28-35. (In Russ.). DOI: 10.34680/BENEFICIUM.2023.3(48).28-35
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Introduction

Financial activity statistical models do not allow predicting
the development of the coal mining company’s activities in
the short and long term; they do not have high accuracy and
have a limited range of objectives to be addressed. Dynamic
models, although based on retrospective statistical data, al-
low us to address these objectives. Dynamic models describe
the processes of system (its main parameters) change and
development over time. They constitute a simplified theoreti-
cal structure (model) compared to the original one, formally
describing with the help of mathematical relations the state
dynamics of the object of study under given conditions, rules
for changing the parameters of the system being studied,
restrictions, and assumptions. The simplified character of the
models should not be considered as a disadvantage.

Any system being studied is characterized by a set of ele-
ments it consists of that can change their characteristics over
time. However, in the dynamic economic and mathematical
model being considered, the system structure is constant.

The main study method of this paper is an integrated ap-
proach to short-term and long-term forecasting of the finan-
cial standing of a coal mining company, which consisted in a
comprehensive account of external factors affecting the coal
mining company’s operations and assessing the degree of

their influence on changes in the company’s financial perfor-
mance. The selected set of indicators for evaluating the com-
pany’s activities takes into account all the financial flows of
the company over time. A systematic approach to the model
development was applied in its construction by taking into
account the initial state of the company, the current and pro-
jected indicators of the refinancing rate, inflation, the amount
of bank penalties and other characteristics of the external
environment in which the coal mining company operates. The
validity of the findings of this study is confirmed by the use of
previously tested mathematical apparatus, using data from
the company’s official statistics. Structural analysis of the
model made it possible to determine the initial parameters,
restrictive and control parameters, which choice, when apply-
ing the model, leads to effective management decisions [1].

Results and Discussion

In order to develop an economic and mathematical oper-
ating model, we present a coal mining company’s or its sub-
sidiary’s cash flow generalized scheme in the form shown in
Fig. 1 [2]. The purpose of dynamic modeling is to ensure the
sustainable development of a coal mining company in unsta-
ble business environment.
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Fig. 1. General Scheme of Dynamic Economic-Mathematical Operational Model of Financial Flows of an Enterprise / Puc. 1. O6was cxema
AVNHAMMUUYECKOU 3KOHOMMUKO-MaTEMaTMUYECKO onepaLMoHHOI Mogenn GUHAHCOBbIX NOTOKOB yrneao6bisalowero npeanpuaTta

Source: compiled by the authors based on [2, 3] / McmouHuK: cocTaBneHo aBTopaMu Ha ocHose [2, 3]

Let’s define the initial conditions for the company’s financial
flow dynamic economic and mathematical model.

Let’s assume that at the beginning of the i-th year the com-
pany is characterized by the following indicators:

- Cash balance in the company’s bank accounts is the open-
ing balance B; , the balance of I+1 year and the closing balance
B;,; after period t.

Accounts receivable to the coal mining company, in view of
its various maturities:

..AR? AR?, AR, AR, AR', AR, AR®..., (1)
where AR}, is the amount of accounts receivable with a ma-

turity of t years at the beginning of the i-th year. (If t is negative,
it means that the accounts receivable are overdue).

- Accounts payable by a coal mining company to banks:

. AP3 AP?, AP, AP, APL, AP%, APY .. ()

where APti is the amount of accounts payable with a maturi-

ty of t years at the beginning of the i-th year. (If t is negative, it
means that the accounts payable are overdue).

Let’s represent these arrays of numbers in the form of a ma-
trix of the states of account receivable ||AR'|| and accounts
payable ||AP|[, in which the same designations are adopted;
i.e., i is the number of the year, t is the maturity.
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External influences on the system are the following [3]:

e Jloans APli received in i-th year with maturity date in i+1,
i+2,...,(i+t),...year;

e financing (investment) of the coal mining company from
various (external: budget and/or internal: parent com-
pany) sources in the amount of R, in the i-th year;

e production output by the coal mining company N, in the
i-th year.

The following can act as control parameters of the coal min-

ing company:

1) Proportions when using funds from the company’s bank
account for the following types of expenses:

e fixed production costs W;;

e variable production costs V;;

e accounts payable expenses EY existing at the beginning

of the year with the t-th maturity (t=...-3,-2,-1,0, 1, 2,
3...).

2) Proportions of the revenue distribution (R;) received in
the i-th year, for the following purposes:

e granting a grace period for t years to individual custom-
ers with a corresponding increase in accounts receiva-
ble;

e increase in funds in the coal mining company’s bank ac-
count.

For this purpose, profit (the difference between revenue
and costs) does not participate in the movement of the coal
mining company’s financial flows, as well as the total accounts
payable and total accounts receivable. These integral indicators
are used to assess the company’s business activity, but they do
not directly participate in the formation of financial flows. They
participate in this process indirectly, influencing the control pa-
rameters, i.e. the overall financial policy.

In order to establish dependencies between financial flows
at the beginning of the i-th and (i+1)-th year, it is required to use
three concepts:

e discounting (refinancing rate, loan interest);

e inflation (deflation);

e penalties.

Discount factor k=(1+r)' is a multiplier that takes into ac-
count the increase in debt depending on the maturity date. The
loan AP';, which was received for t years, is subject to repayment
in (i+l) year in the amount of

APOi+1=APti (1+r)" with a constant discount factor r.

If r varies by years, then the loan AP",, which was received for
t years, is subject to repayment in (i+l) year in the amount de-
termined by the following formula:

A=A THZ (1 + ), 3)

The inflation factor reflects the change in the price of money
in the global market. Commodity price in the domestic market is
defined as the ratio of the price of this commodity in the global
market (in currency units) to the price of a monetary unit in the
global market (in currency units)

pu=1 unit (currency unit)/1 Russian ruble (currency unit).

If the monetary unit price has fallen by 1 %, then all prices
for any commodities will increase by 1 %.

The ratio of the price of a monetary unit of a given year to
the price of the previous year is called the inflation factor Fi,
which is calculated by the following formula:

Fint=1+Rins /100, (4)
where R is the inflation rate.

In order to discount all monetary amounts (accounts paya-
ble and accounts receivable balances) to one year, it is required
to use the following formulas:

AP'=AP; * (Fie) (5)

AR'=AR; * (Fins) ", (6)

Deflation factor, by definition, is the inverse of the inflation
factor:

Faer=(Find) (7)

If F,,>1 and t>1, then AP'<A”,

If t<1, then AP'>A”,

Any amount held in a bank account when F;s>1 depreciates
much faster, the larger the value of the period t.

The inflation and deflation factors are used to compare the
company’s performance indicators (profitability, accounts paya-
ble and accounts receivable, etc.) in different years. Although
they do not affect the balances of bank accounts, they must be
taken into account when making forecasts of company financ-
ing, profits, pricing and when discounting them to one year.

Penalty is a fine for an overdue loan.

The equations of transition from the company’s cash bal-
ance of the i-th year to the balance of i+1 year (closing balance)
can be presented as follows:

T t T t
Bi+1=Bi(1+ri)+Bi+Z 1max ALi"' —r’Ir"lrtrllJflxl Pi -
T t
“Tmax1 P +Bi—(Bi+ni Vi), (8)
where B; is the company’s account cash balance at the be-
ginning of the i-th year;AAPit is loans received in the i-th year

with a maturity of “t” years; szax ALgis the amount of loans

with different maturities; F; is financing (investments) in the i-th

year; Zrﬁrﬁﬁxl Pit is repayment of accounts receivable for

various years; ZZ’;‘%M Pl-t is repayment of accounts payable
for various years; Ty iS @ maximum loan term; ﬂi is a coeffi-
cient that determines the share of revenue that goes to the
company’s accounts; (Ci+n; V) is production development costs;
C; is fixed costs that do not depend on the production output; V;
is variable costs; R,.=pu; P; is revenue from the sale of products in
the i-th year; pu, is a price per unit of product; Nj<N* is a num-
ber of products produced in the i-th year; N* is the maximum
quantity of products determined by the coal mining company’s
production capabilities; P, is funds spent on loan
repaymentb(1+r;,) is a discount factor in the i-th year; r; is a bank
loan interest.

Moreover, there are the following obvious relationships be-
tween the parameters of the dynamic economic and mathemat-
ical model:

B+ X imax Vi =L ©)
where V', is the share of revenue provided to the company’s
customers in the form of a loan for t years.

Thus, the revenue went either to the company’s accounts,
or to the debtors’ accounts with different maturities.

Of course, all these proceeds and expenses are carried out
quarterly, monthly, weekly, etc. For the sake of simplicity, we
believe that they are carried out once at the end of the year (or
once a month, but for this, “i” will need to be understood as the
number of the month on the Julian (') timescale. The Julian scale
is the number of time units (hours, days, weeks, etc.) counted
from a certain reference point and independent of the number
of days in a month (in a year, in a century).

AP',,=AP"Y(1+pnlt)-EY, (10)
for negative t (t/<0)
(pnlt is a penalty for overdue payment).
AP',;=AP" +AAP"+A AP! - E', for t>0, (11)

The presented ratios describe the fact that accounts payable
in (i+1) year with a maturity of t years is equal to that in (i+1)
year with a maturity of (t+1) year (since the year has already
passed) plus loans taken for t years in i-th year AAPY (in addition
to the previously taken ones) minus payments on account of
debt repayment (i+l+t)-th of the year [4].
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Similarly, the following formula is also true:

AR';=AR"(1+pnlt)-P;, (12)

for negative t, and
AR',=AR™+AAR'—P",, (13)

for positive t.
Bi1=8; By, (14)
(Gitv; N)=g; By, (15)
E\=x" By, (16)
Mmax

Besides, 6i+&i+ 2, — — Mimax Xf =1

where §; is the share of savings remaining on the company’s
account as of the beginning of the (i+1)-th year; e; is the share of
savings allocated for production purposes; x ' is the share of
savings allocated for repayment of accounts payable.

The profit P; will be determined by the following formula:

P =Fi-(Ci+viN)=(pu;-V)) Ni-G;, (17)

Let’s consider the algorithm for implementing a dynamic

economic and mathematical model on a specific example of

Mining and Processing plant No. 1 (MPP No. 1).

The financial flows of a coal mining company depend both
on financial transactions and on the modern methods of organ-
izing the process of mining and processing coal products used at
the company. The introduction of digital technologies [5], logis-
tics dispatching [6], as well as the preferences of the coal mining
region administration have a positive effect on increasing the
revenues and profits of the coal mining company [7]. The use of
digital platforms on which the coal mining company and its cus-
tomers are interacted contributes to the reduction of the coal
mining company’s transaction costs.

The input indicators of CC Kolmar LLC — coal mining and
processing company (MPP No. 1) presented in Table 1 [8]. In
order to ensure the company’s trade secrets, the values of the
parameters are conditional and are given to reveal the meaning
of the dynamic model functioning.

Table 1/ Tabnauya 1
Company’s Input Indicators at the Beginning of the i-Year / UcxogHoe cocTosHne NpegnpuATMA Ha Hadvano i —ropa
No. Indicator / Nokasatenb Period / Mepuog DesngB:a;:::M/eOGO- Va,llt:liﬁH:e' UOM“: n: eipé:::ua
1 Current account balances beginning of the current ; year B; 20 RUB million
Total accounts receivable 9 RUB million
Overdue accounts receivable for the year befoT. last t> ARji -1.1 RUB million
5 for the last year t AR -1.1 RUB million
for the current year t° AR; 2.1 RUB million
Scheduled accounts receivable for the next year tt ARli 3.2 RUB million
for the following year t? AR’ 3.1 RUB million
Total accounts payable 7.5 RUB million
Overdue accounts payable for the year beforf last t?2 APji 1.6 RUB million
3 for the last year t AP 1.1 RUB million
for the current year t° AP; 2.1 RUB million
Outstanding payables for the next year t* AP, 2 RUB million
for the following year t° AP’ 2.4 RUB million
4 Fixed costs for the current year t° G 5 RUB million
5 Variable costs for the current year t° 0.2x50 10 RUB million
6 Fm.ancmg (investments of the head for the current year t° Ri 10 RUB million
office)
for the next year t* AAP} 2.1 RUB million
7 Accounts payable for the following year 2 AAP? 1.6 RUB million
for the third subsequent year t* AAP? 1 RUB million
Tmax
8 Repaid accounts receivable for all the years ° Z pf 5 RUB million
o
9 Repaid accounts payable for all the years Z Ef 5 RUB million
—=Tmax1
10 | Penalty for all the years Q 0.2/20 unit/%
11 | Discount for all the years r 0.15/15 unit/%
12 | Inflation for all the years Kint 0.1/10 unit/%
15 | Production output for the current year t° W 50 RUB million
16 | Price for the current year t° puy; 0.4 RUB million
17 Revenue for the current year t° W=pu; N; 10 RUB million
18 Share of variable costs from production for the current year t° v 0.2 unit
output
19 Share of the increa.se in accounts receiv- for the current yearto Q 0.2 unit
able due to penalties

Source: calculated by the authors based on [5, 6] / McmouHuUK: paccunTaHO aBTOpamu Mo AaHHbIM [5, 6]

Let’s define the rules for the distribution of the coal mining
company’s financial flows:

1. The received revenue is sent in equal shares to increase
the cash (balance) (50%) and to advance (credit) the customers
(50%). The latter amount is divided equally into an advance
with a one-year maturity (25%) and an advance with a two-year
maturity (25%).

2. Annually, RUB5 million of accounts receivable should be
received from the customers’ accounts and sent to the produc-
tion company’s accounts in ascending order t.

3. RUBS million accounts payable are repaid annually.

4. RUBS million are allocated for the development of pro-
duction at the expense of fixed costs and RUB10 million at the
expense of variable costs (V=0.2x50).

5. The order of repayment of accounts receivable and ac-
counts payable: as t (t) increases=-2,-1, 0, 1, 2).

It is required to move from the characteristics of the finan-
cial standing in the current year to the same characteristics of
the next year and subsequent years (Table 2).
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Table 2 / Tabauya 2
Change in the Company’s Financial Standing for the Current i-Year / UsmeHeHUe cOCTOAHMA NPeANPUATUA 3a TEKYLLUI i —rog,
UoM /
. . Designation / Value /
No. | t n P n E
o ndicator / Mokasatenb eriod / Nepuog OBosHaueHne BenwunHa AVHULA
u3mepeHus
1 | Current account balances beginning of the current ; year B 20 RUB million
2 Settlement account replenishment for the current year t° 05w 5 RUB million
3 Increase in accounts receivable due to | for the previous year t 0 AARi_2 =9 ARZ‘ =1%0.2 0.2 RUB million
penalties for the next yeart* AAR} =9 AR'=1*%0.2 0.2 RUB million
AAR} = 025 W'
for the next year t ° L : 2.88 RUB million
4 Increase in accounts receivable due to Y =0.25*%10*1.15
advance payments at a discount r . 0 AAR? = 0.25 Wl. -
for the following year t =0.2’5*10*(1.15)2 3.4 RUB million
Tmax
for all the years z pf 5.1 RUB million
—Tmax1
. . for the following year t* P?y=1+0.2 1.2 RUB million
5 i{et;u;::’ttlon of acco:nts receivable due for the following year t™ Pl=1+0.2 11 RUB million
o debt repaymen
pay for the current year t° P%=2 2 RUB million
for the following year t* PYy=5—(1.2+1.2+2) 0.6 RUB million
for the following year t* P% 0 RUB million
6 Increase in accounts payable due to for the previous year t” AAPT2 =9 AR%,=1.5%0.2 0.3 RUB million
penalties (9=0.2) for the previous year t™ AAPTr =9 AR%,=1.0%0.2 0.2 RUB million
| . ble d for the next year t * AAP! =2 x 1.15=2.3 2.3 RUB million
7 ncrease in accounts payable due to for the following year t* AAP? = 1.0 = (1.15)? 2 RUB million
advance payments at a discount r - 3 3 ™
for the following year t AAP? =1.0 * (1.15)3 1.5 RUB million
. E%= [ I
for the previous year t” N Leonu;lst:/a_rldlsrl%ga_yfg s 1.8 RUB million
Reduction of accounts payable due to g =outstanr:|in : a a.bles
8 RUBS million allocated for these pur- for the previous year t? ! g pay 1.2 RUB million
poses + penalty=1.0+0.2=1.2
0_ . -
for the current year t’ il.;;)_uztstandmg paya 2 RUB million

Source: calculated by the authors based on [5, 6] / McmouHuUK: paccunTaHO aBTOpamMu Mo AaHHbIM [5, 6]

Knowing the coal mining company’s input financial indica-
tors at the beginning of the current year and their change dur-
ing the year or at the beginning of the next year, it is possible

to estimate the company’s input financial indicators at the end

of the current i—year (vector of the company’s financial stand-
ing forecast in a year). The results of such estimation are pre-
sented in Table 3.

Table 3 / Tabauya 3

Company’s Financial Indicators at the End of the Current i-Year (Vector of the Company’s Financial Standing Forecast in a Year) / Mapametpb! co-
CTOAHUA NPEANPUATMA Ha KOHEL, TEKYLLEro i —roaa (BeKTop NPOrHO3HOro COCTOAHUA NPEANPUATUA Yepes roa)

M/ Epmn-
No. Indicator / Nokasatenb Period / Nepvog e D= Ul e l::lua/usw.?e-
3HayeHue uYnHa P
for the year before last t? AR?, 0 RUB million
) . for the last year t” AR, 0 RUB million
! Accounts receivable at the end of the current year with a | AR, =AR? ,AR™;_-P},
1-year maturity =3+2.88-0.6=5.28 5.28 RUB million
for the current year t° AR; 2.1 RUB million
2 Scheduled accounts receivable | for the next year t! AR 3.1 RUB million
for the following year t2 AR%, 3.2 RUB million
for the year before last t? AP, 0 RUB million
) for the last year t™ AP 0 RUB million
3 | Accountspayableinof the subse- o vhe current year t° poivrenp 1 anp 1 =242.324.3 42 RUB million
quent period (year) for the next year t" ap 1oap i aap 152.542.0=4.5 46 RUB million
for the following year t° AP’ 1.4 RUB million
beginning of next year Bin 17.5 RUB million
4 Current account balances beginning of the next year in the B.1*0.9 .
15.7 RUB million

prices of the previous year

Source: calculated by the authors based on [5, 6] / Micmo4HuK: paccumTaHo aBTopamu Mo AaHHbIM [5, 6]

'Overdue accounts receivable at the end of the year with a 1-year maturity consists of accounts receivable of the previous year with a 2-year ma-
turity, loans granted to customers in the current year with a 1-year maturity, taking into account discounting minus payment in the current year to
repay the debt with a 1-year maturity
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The company’s account balance (settlement account bal-
ance) at the beginning of next year is calculated according to the
following formula:

Bi.1=B; (l+ri)+Ri+2’11"max AKit + ZrTr'errll)LClxl Pit -
Tmax

Dvtx1 Ef +Bi=(Bi+n; )=
20-1.15+1+0.5 10+4.5+5-5-5-10=17.5, (18)

It consists of the balance at the beginning of the year, taking
into account discounting, financing or investment funds, replen-
ishment of the coal mining company’s accounts at the expense of
revenue and newly received loans, repayment of accounts re-
ceivable minus repayment of accounts payable and production
development costs.

The cash balance of RUB17.5 million at the beginning of next
year in the prices of the current year is calculated according to
the following formula:

Bi:1=B*(1-4ny=RUB17.5m*0.9=RUB15.7m

Profit in the current year is amounted to:

P=R:-(Ci+viN;)=10-5-10=-RUB5m

That is, the company is unprofitable. It is operable at the ex-
pense of budget proceeds of RUB1 million and at the expense of
additional loans of RUB4.5 million.

The company’s profitability can be increased by increasing
the order and reducing the cost.

The considered numerical example shows the role of:

e penalties for overdue loans;

e loan interest for the loan granted;

o deflator, as a means of bringing financial indicators in dif-

ferent years to a comparable form.

Dynamic economic and mathematical models make it possi-
ble to make effective management decisions and form the right
management policy by taking into account the entire set of the
coal mining company’s indicators.

The advantages of system dynamics modeling are shown in
Fig. 2.

Inputs at the beginning of the
current year

Financial flow distribution rules

Calculation of changes in
company’s indicators for the
analyzed year i

at the beginning of next year 1+1

Calculation of company’s indicators

[

Saving company’s indicators for
the analyzed year

Ability to quickly calculate various options for the
— future (simulate scenarios) by changing the inputs
obtained by an expert

Identification of the most critical factors (for
example, what is more important: the dynamics of
raw material prices or the competitiveness of
competitors' products), thus, it is possible to rank
the threats and opportunities that appear in the
simulated environment in order of their importance

The use of a large number of cause-and-effect
relationships between the elements of the
simulation model that objectively exist in the
simulated environment (for example, the growth of
the dollar (cause) and the decrease in imports and
the increase in exports (consequence), etc.)

Mathematical Models

Advantages of Dynamic Economic and

— Visibility of input data and results

Fig. 2. Advantages of Dynamic Economic and Mathematical Models /
Puc. 2. MpenmyLyectBa AMHaMUYECKMX IKOHOMMUKO-MaTEMATUUECKUX
mogpaeneit

Source: compiled by the authors / UcmouyHuk: coctasneHo asTopamm

It is advisable to implement dynamic models on comput-
ers. This will allow electronic calculations to be carried out for
various source data and thereby actually test the model opera-
tion.

The algorithm of computer implementation of the dynamic
economic and mathematical model is shown in Fig. 3.

Uploading the calculation
results, and the end

Fig. 3. Algorithm of Dynamic Economic and Mathematical Model Computer Implementation / Puc. 3. ANropuTm KomMnblOTEPHOI peannsaumm
paboTbl AUHAMMUECKOI1 3KOHOMUKO-MaTEMaTUUECKOW Moaenu

Source: compiled by the authors based / icmouHuk: cocTaBneHo aBTopamu
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Undoubtedly, the computer implementation of an eco-
nomic and mathematical model creates an image of the sys-
tem being studied, which is different from the real one. Never-

theless, computer modeling of dynamic mathematical and
economic systems has undoubted advantages, which are pre-
sented in Fig. 4.

Computer model forces the decision maker to more accurately and fully formulate the verbal
descriptions of the causes of the issues that s/he keeps in her/his head

— Numerous internal contradictions about the model are revealed and eliminated

— Logical testing and evaluation of solutions is possible

Computer model is a tool for developing management policy

Making Support

— Support for the solution at the time of its preparation

Advantages of a Computer Model for Decision

It is possible to assess the stability of the model; the analysis of its behavior with fluctuations in the
values of the parameters

Operating model serves as a means of communication between people who did not participate in its
construction

Fig. 4. Main Advantages of Computer Modeling / Puc. 4. OCHOBHble NpeMMyLLecTBa KOMMNbIOTEPHOTO MOAENNPOBAHMUA

Source: compiled by the authors / “icmouHuk: coctasneHo asTopamu

Digital technologies are being actively introduced into all
spheres of our life, predictive analytics is gaining popularity.
Therefore, computer modeling is certainly a modern and rele-
vant tool for supporting managerial decisions on the effective
management of coal mining companies.

Conclusion

It is vital for each coal mining company to monitor its fi-
nancial standing in the conditions of a turbulent external envi-
ronment, characterized today by long-term station pressure on
the activities of Russian companies. Statistical methods for the
company’s financial standing forecasting do not allow obtain-
ing correct results of changes in the company’s financial flows.
Dynamic models are more accurate in obtaining short- and
long-term forecasts of the economic system development.

The designed coal mining company’s financial flow dynam-
ic economic and mathematical operational model is distin-
guished by taking into account the peculiarities of coal mining
companies, which consist in taking into account environmental
factors affecting the functioning of coal mining companies, a
sharp decline in coal production, an increase in the cost and
labor intensity of the process of mining and processing coal
products, deterioration of mining and geological conditions of
working with coal seams, the implementation of structural
transformations related to the closure of unprofitable mines.
The influence of these factors is reflected in the coal mining
company'’s financial flows. The proposed dynamic model of the
company’s financial flows allows in the short and long term
estimating the company’s financial standing, identifying factors
leading to an increase or decrease in the coal mining compa-

ny’s profitability. Identification of the detected negative or
positive trends in the coal mining companies’ activities will
allow timely detection of the symptoms of the crisis in unsta-
ble external economic environment of the company, estimat-
ing the possible consequences of risk events, developing an
appropriate behavior strategy in advance and timely taking
proactive measures to prevent them.
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