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RISK CONSIDERATION IN THE INVESTMENT
PLAN OF CREATING A VINEYARD

The paper is focused on creation and evaluation of the investment project of establishing vineyard with risk taken into
consideration via a simulation model. The basis of this work was the creation of a multi period balance model and for-
mation of different variants of the individual projects which differ in production volume and mean of financing. The model
accepts to full extent initial decisions on the supposed yields, selling prices and the way of depreciation of vineyard and its
fencing. In other parts of the model, the investor introduces only prices per unit of labour to services such as pre-
agglomeration of land, vineyard plantation and its cultivation in different years, fencing and supporting construction and all
other calculations are done automatically representing the intermediate results and model outputs. Part of the model cover-
ing the loan gives information on total initial costs of the projects including working capital and total capital costs. They are
financed from equity, loans, and subsidies.

The main evaluation criterion of the deterministic calculations was the net present value which takes into considera-
tion the time factor and belongs among the dynamic methods. By means of sensitivity and simulation analysis is possi-
ble to identify an appropriate investment strategy under the risk conditions. The risk factors, which were identified by
sensitivity analysis, are defined as random variables with certain probability distribution. Critical values of target criteri-
on give information value which we can expect with willingness to tolerate given risk quantification. The spreadsheet
model allows to simulate various financial investment and credit and depreciation procedures.

The multi-period model allows for the assessment of individual investment intentions through the Net Present Value
indicator and through the sensitivity and simulation analysis to identify the most appropriate investment strategy under
risk conditions. The risk factors, which were identified by sensitivity analysis are defined as random variables with cer-
tain probability distribution in stochastic model. Critical values of target criterion give information which value can we
expect with willingness to tolerate given risk quantification. The multi-period balance model can also be transformed
into an optimization model by a suitable adjustment.

Key words: investment decision making, net present value, risk analysis, modeling analysis, risk, uncertainty,
viticulture, investment project.
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Introduction. Evaluation and selection of investment projects often offers to firms answers to
existential issues. An appropriate choice of investment project options can contribute to the devel-
opment and increase of market value but, on the other hand, the wrong choice can cause bankrupt-
cy or disappearance of the business. The company management needs to analyse the project, de-
cide on the individual investment risks, determine the duration of the investment and determine the
contribution of the investment to the company in deciding to realize the investment plan. Quality
and timely information can accelerate and improve the decision-making process and gain a strate-
gic advantage over the competition. Vineyard has a long tradition in Slovakia and is one of the im-
portant branches of Slovak agriculture. In the past, there has been a significant decline in the pro-
duction area in our territory. The establishment of the vineyard is currently a challenging invest-
ment. Difficulty in this type of investment depends on the technology used, the number of seed-
lings and the way of planting. One of the supporting tools for creating and evaluating the effective-
ness of investment plans is the application of modelling techniques, which is also applicable to the
establishment of vineyards. The constructed model allows for a detailed analysis of the investment,
including a risk analysis that contributes to increasing the likelihood of success and, on the contra-
ry, reduces the risk of failure of the project. In terms of exactness, the net present value (NPV)
method and the internal rate of return (IRR) method are the best methods for assessing the invest-
ment objective. Both methods, as input information, require initial expenditure, the relevant cash
flow in each year, the estimated supposed lifetime and the quantification of the discount rate (in
the case of the NPV method). These methods take into account the time value of money, which is
influenced by future revenue uncertainty, inflation and lost opportunity costs, respectively oppor-
tunity costs of alternatives.

The advantages and potential problems faced while using such approaches are treated for exam-
ple in the articles of Northcott [5], Lumby [4], McLaney [3].
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Working with risk and uncertainty should overlap with the preparation of the business project,
from its start to the final decision on project acceptance and implementation. The project may be re-
jected due to unsatisfactory economic advantage or because of too much risk [1]. Agricultural pro-
duction is characterized by a more intense impact of risk factors than in other sectors of the national
economy, which is mainly determined by the biological nature of production, the effects of climatic
conditions and the effects of weather, or other factors. Some risk factors can be taken into account by
simulation analysis [2, 8, 6].

The aim of the reseach. The basis of this work was the creation of a multi period balance model
and formation of different variants of the individual projects which differ in production volume and
mean of financing. The model accepts to full extent initial decisions on the supposed yields, selling
prices and the way of depreciation of vineyard and its fencing.

Material and methods of research. The model solution allows for the deterministic assessment
of the investment project for the establishment of vineyards, followed by the risk assessment of the
investment project. The model is created in a Microsoft Excel spreadsheet for a period of 20 years.
For the deterministic assessment of the investment model intent, a dynamic assessment method — Net
Present Value (NPV) was used:

n
NPV =)' CF{ ——1,,
P (1 + l)

where: NPV — Net Present Value
i —discount rate
1/ (14i)'= discounted factor at time t
Iy — initial investment costs
n —number of years of investment
CF cash Flow from the investment in different years

The lifetime amount of the initial investment must provide for the reimbursement of the cash ex-
pense, the desired rate of return expressed by the interest rate and should increase the cash flow,
thereby contributing to the increase in market value. The company achieves the status if the net pre-
sent value is positive.

The risk of analysed investment intentions can be taken into account in a given model through a
sensitive and simulation analysis [8, 6, 7]. The simulation analysis was realized as the following:

1. The construction of multiperiodical balance models of investment projects

2. Own analysis which lies in the subsequent phases:

Identification of the input variables, influencing the target criterion indicators,
Construction of the model for the criterion indicator calculation,
Risk factor specification,
Estimation of the shape of risk factors distribution and the estimation of distribution
parameters,
e Construction of the probability distribution of the analysed criterion indicator and de-
termination of its basic characteristics.

Results from the two first phases of the own risk analysis are known from the deterministic mod-
el. The sensitivity analysis was used to conduct the third phase. On its basis as risk factors were iden-
tified the variables the change of which could result in a significant change of the final criterion indi-
cator. It means that the risk factor is for instance the random variable, which 10 % change causes
more than 10 % change of the observed criterion. In the fourth phase, for the distribution type esti-
mates were used subjective estimates based on experts” statements.

When developing the variants, we assume the possibility of using or not using EU support
funds. Although the input variables of individual variables have been updated, due to the chang-
ing economic situation and the underlying input prices, it is necessary to anticipate their changes,
but this does not affect the statistical significance of individual procedures. The flexibility of the
model ensures easy adaptation of the changed situation and thus obtaining up-to-date and relia-
ble outputs.

Research results. The multiperiodical balance model of the investment project of establishing
vineyard includes the following main structural variables.
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Structural variable of the model:

pl  plot with
p2  plotlength
sl buckle — distance between lines of vines

s2 buckle — distance within the line
k distance between stakes in construction

st elected number of lines in period t where: t=1,2, ..., v

vinvestment period
¢ number of internal corridors
Balance conditions include 61 constrains

1. maximum planted area (ha): h
(pl .p2)/100-h=0,

2. maximum number of rows (pieces): r
p2/s2-c—-r=0,

3. number of roots in a row(pcs): stl
pl/s2-1-stl =0,

4. maximum number of roots(pcs): st2
r.stl-st2=0,

5. total number of planted roots in period t (pcs): st3'

rs' .stl—st3' =0, fort=1,2, ..., v
6. length of planted parcel in period t (m): dlI'

(rst+1+c).s1—dlt:O, fort=1,2,...,v
7. area of planted parcel in period t (ha): ha'

dl' . pl—ha' =0. fort=1,2,..,v
8. costs of biological material: nbm'

st3' .cbm —nbm' =0 ,fort=1,2,..,v

where:cbm cost of biological material,

9. the cost of pre-planting land preparation: npp'
Zalj.ha’ .jn;—npp" =0 fort=1,2,..,v
JeN,
where: j €Njset of types of pre-planting works

aljcoefticients of conversion of work quantity per unit area
jnjunit costs

10. treatment costs in the first, second and third years: 70 1",n02" ,no3'

Zazk -ha' . jn, —nol’ :O, fort=1,2,..,v
ke N,

D a3, .ha' . jn,—no2 =0

leN; ’

Za4m cha' . jn, —no3' =0
meNy
where: ke N2,1e N3, me N4 set of types of work needed for treatment
in the 1st, 2nd and 3rd year
a2, a3, a4, the coefficients of conversion of the
quantity of work per unit area
cost of supporting structure:
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11. number of vineyard columns (pcs): ok1'
(pl,/k).rsi —okl' =0, fort=1,2, .., v
12. steel wire (kg): ok2'
(3.s63'.52,)/20—0k2' =0,
13. soil anchors (pcs): ok3'
2.rs] —0k3' =0,
14. lanyards (nm): ok4'
4 .0k3' -ok4'=0,
15. vineyard handles (pcs): 0k5'
3.st, —0k5' =0,
16. wire stretching (nm): ok6'
3 .st3;.82; —ok6'=0,
17. installation of posts for wire without concrete (pcs): ok7'

okl'—ok7'=0,
18. anchoring (pcs): ok8'
2.rs; —ok8' =0,

19. costs of supporting structure: NOK'
> ok} . jn, —NOK' =0,
reNs

where: r € Ns, a set of types of fencing support structure

fencing costs:

20. mesh (nm): opl
2.(pl+p2)-opl=0,

21. concrete columns (nm): op2
(opl/3-4)-op2=0,

22. wire steel guide (kg): op3;
(3.0p1) /20 -o0p3 =0,

23. barbed wire (kg): op4;
(2. 0pl) /20 —o0p4 =0,

24. stretching the wire in the fence (nm): op5;
5.0pl —op5=0,

25. fencing costs: NOP
Zops .jn,—NOP =0,
seNg

where: S € N, set of fencing cost types
26. capital costs: KN'

2
> (NLP' +nbm' + npp' +nol’ +no2' +no3 + NOK' + NOP' + NKZ')-KN' =0,
i=1

fort=1,2,...,v
where: NLP'  the cost of liquidating the previous crop,

NKZ' the cost of drip irrigation

27. variable costs: VN'
ZaS” cha . jn, —VN' =0,fort=4,5, .., v

ne Ny

where: ne N-set of variable cost types
a5, coefficients of conversion of work quantity per unit area
28. fixed costs: FN'

> EN; —FN' =0, fort=1,2, ..,v

fe Ny
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where: feNg set of fixed costs
FN fixed costs
29. physical working capital: FPK"'
> fz; —FPK' =0, fort=1,2,...v
qeNy
where: qeNy  set of raw materials and finished products
~ t . .
fz, physical inventory
30. financial working capital: FIPK'
po'—za' - FIPK' =0, fort=1,2,...,v
where:po'accounts receivable (debtors)
za'accounts payable (creditors)

31. working capital: PK'

FPK' + FIPK' — PK' =0, fort=1,2,...,v
32. total incremental working capital: NPK'
PK'—=NPK'=0, fort=1
FPK'— FPK"! + FIPK' — FIPK'! -NPK' =0, fort=2,3,....,v

33. fencing acquisition cost (for depreciation purposes): KNOP
NOP—-KNOP =0,
34. vineyard acquisition cost (for depreciation purposes): KNSA'
(nbm’_3 +npp' ™ +nol” +no2"? +no3™ + NOK'” + NKZ' )— KNSA' =
fort=4,5,...,v
35. vineyard depreciation: OS'

t

D a6*KNSA* -0S' =0, fort=4,5, ...v

u=4

where: a6 coefficient of depreciation of vineyard
36. fencing depreciation: OOP*

a7' * KNOP-OOP' = 0, fort=1,2,..,v

where: a7' coefficient of depreciation of fencing

37. sales: TR'

ZaS .a9 .ha"-TR' =0, fort=4,5,..,v
u=4
where: a8 price per unit of production
a9 hectare yield
38. sources of financial coverage: ZK'
KNSA'+ KNOP' + NPK'-ZK'= 0, fort=1,2,..,v
39. loans: uv'
ZK'-VZ' —uv' =0, pret=1,2,...v
where: VZ'  ownersequity
repayment schedule of individual loans

40. payments SP;
SP! =0, ift—-u+1l<do,+1 or,

t—u+1>ds,+do,
in other cases:

for even repayment (uv” +knu'™ )/ ds, —SP! =0,
in repayment with the same annuity Al —ur, —=SP; =0
foru=1,2,...,vat=u,u+1,..,v
where: do, grace period included in time u
ds, loan period of the loan taken in time u
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uv, loan taken in time u
SP!  repayment at time t of credit taken at time u

Al credit annuity taken at time u
ur, interest on the loan taken at time u
knu"'  cumulative unpaid interest

41. annuity: A |

((1 +7, e ro(l+r, )& — 1). (uvu + knu'"™" )— Al =0,

foru=1,2,..,vandt=u,u+1,...,v
where: r, interest rate borrowed at time u

42. interest: ur,

ur, =0, if t—u<do,+ I,foru=1,2,...,vandt=u,u+1,..,v
in other cases:
uv, .r,—ur, =0, fort=u
SNSPR!™ . r, —ur! =0, fort=u+1,u+2,..,v
where: SNSPR '™ amount of unpaid payments at year-end

43. cumulative payments: KSP,

KSPJZO, if t—u+1<ds,+do,
in other cases:
SP! + KSP,”' —KSP! =0, foru=1,2,...,vat=u,u+1,...,v

44. cumulated interest: KU |

KU, =0, if t—u+1>ds, +do,
in other cases:
ur! + KU —KU! =0, foru=1,2,....,vat=u,u+1,....v

45. the amount of unpaid payments: SNSP/
uv, —SP; —SNSP; =0, fort=u
SNSPR!" —SP! —SNSP! =0, foru=1,2,..,vat=u+1l,u+2,..,v
where: SNSPR | amount of unpaid payments at year-end
46. cumulative unpaid interest: KNU |
SNU! —KNU: =0, fort=u
KNU!" +SNU! —KNU! =0, foru=1,2,..,vat=u+1l,u+2,..v
where: SNU! amount of unpaid interest
47. amount of unpaid interest: SNU
r, .SNSP' —SNU! =0,if t—u+1<do, + 1,

in other cases: SNU! =0
48. amount of unpaid payments at year-end: SNSPR |
SNSP; +SNU; —SNSPR ' =0, foru=1,2,...,v,andt=u+lL,u+2,..,v

total repayment schedule
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49. total loan repayments: CSP'

> SP, —CSP' =0, fort=1,2, .. v
u=]
50. total interest: CU'
Zurut—CUt =0, fort=1,2,....,v
u=l
51. total cumulative payments: CKSP'
> KSP, —CKSP' =0, fort=1,2,....v
u=l
52. total cumulative interest: CKU"
Y KU, -CKU" =0, fort=1,2, ... v
u=l
53. the total amount of unpaid payment: CSNSP*
D SNSP; —CSNSP' =0, fort=1,2,....v
u=l
54. the total amount of unpaid interest: CSNU'
> SNU} —CSNU" =0, fort=1,2,...v
u=1
55. the total amount of outstanding year-end payment :CSNSPR'
D SNSPR| —CSNSPR‘ =0, fort=1,2,...v
u=l
56. gross profit: HZ'
TR' - VN'-HZ' =0, fort=1,2, ..., v
57. profit before tax: ZPZ'
HZ' —FN'-0S'-0OO0P' -CU"' -ZPZ' =0, fort=1,2,...,v
58. retained profit: ZZ!
ZPZ' —7ZPZ' .PD-77Z' =0, fort=1,2,....,v

59. cash flow: CF'
(TR +vZ' +uw')-
(kN* +VN' + EN' +(FIPK' — FIPK™ )+ CSP' + CU" + ZPZ" . PD)~ CF' =0,
fort=1,2,...,v
60. cumulative cash flow: KCF'
CF' - KCF =0, fort=1
CF' + KCF"' - KCF' =0, fort=2,3,..,v
61. Net present value (equity): NPV
“(CF'-VZ'+ZC
NPV = ) ( , )
poy 1+ DS)
where: n number of years of investment
CFt cash flow from the investment in different years
VZt own resources invested in the project (equity)

DS discount rate
ZC residual value of after-life investment (market value)

t=1,2,..n

The presented model simulates a twenty-year business period. The multi-period balance model is
created in a Microsoft Excel spreadsheet and is made up of the following interconnected parts of the
model: input decisions, fencing, land pre-planting, support structure construction, vineyard planting
and treatment in 1 — 4 years, working capital, depreciation, product sales, financing of investment
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and repayment schedule, projected profit and loss statement, projected cash flow statement, projected
balance sheet.Initial decisions that are within the discretion of the decision maker are distinguished in
bold, with each item indicating the unit of measure in which the parameters are entered.

Table 1 — Initial decisions

Plot with 629
Plot length 700
Way of keeping vines (construction) middle trellis m h
high trellis h
Buckle — distance between lines of vines 3,00
— distance within the line 0,80
Number of internal corridors 1
Distance between stakes in construction 5,60
Plot in ha 44,03
Number of lines 231
Real number of lines 230
Number of roots in a row 785
Total number of roots 180550
Elected number of lines in the 1. year 40
Total number of roots in the 1. year 31400
Length of the uses plot in the 1. year 126
Used plot in the 1. year 7,93
Land tax 24
Rent
Selling price per 1 ton 538
Yield ton per 1 ha 8,10

Source: own calculations.

In the other parts of the model, the user only enters the actual unit prices and all other calcula-
tions are made automatically through defined relationships. One of the fundamental issues in invest-
ment decision-making besides the structure and scale of production is the optimal financial coverage
of the investment.

Table 2 — Investment financing (euros)

year 1 2 3 4 5
Total initial costs
Total capital costs 189774 311555 239122 181646 48038
Working capital 7303 7303 5311 5311 8962
sum 197077 318858 244433 186957 57000

Financed from

Equity 49269 79714 61108 46739 28500
Loans 49269 79714 61108 46739 28500
Subsidies 98538 159429 122217 93479 0

sum 197077 318858 244433 186957 57000

Source: own calculations.

Table 2 provides information on total costs and represents one of the financing alternatives — us-
ing EU funding. At present, it is possible to raise funds to start a vineyard up to 80% of the initial
investment cost. In the analysed investment project, we expect the possibility of obtaining 50% of
EU funds. These funds would cover the first four years, the remainder would be 25% of own re-
sources and 25% of commercial credit at an interest rate of 6.5% and a grace period of 5 years. In the
following years, we assume a ratio of own and foreign sources of 1: 1, without the possibility of ob-
taining funds from the funds. The financing decision and the loan plan created with it result in the
most important statement for the deterministic assessment of the effectiveness of the investment pro-
ject — cash flow statement (Table 3). Based on this report, it is possible to quantify the net present
value (NPV)to the equity which is calculated in a way that from the net cash flow in the individual
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years is deducted the investor’s own investment and consequently is the cash flow discounts to the
present value.

Table 3 — Projected cash flow statement (curos)

Year 1 2 3 4 5
Cash inflow
Equity 49269 79714 61108 46739 28500
Loans 49269 79714 61108 46739 28500
Subsidies 98538 159429 122217 93479 0
Sales of grape 0 0 0 0 24164
Total income: 197077 318858 244433 186957 81165
Cash outflow
Total costs of capital 189774 311555 239122 181646 48038
Increase financial capital 3983 -1992 0 1992 1357
Costs excluding the depreciation 1052 1052 1052 1052 17216
Interest and loan payment 0 0 0 0 0
Income tax 0 0 0 0 0
Total amount: 194810 310616 240174 184690 66611
Net cash flow 2267 8242 4259 2267 14554
Cumulative cash flow 2267 10509 14768 17035 31589
Owners’ equity 49269 79714 61108 46739 28500
Equity return -47002 -71472 -56850 -44472 -13946
Present value -43520 -61276 -45129 -32688 -9491
Discount rate 8%
NPV 34045

Source: own calculations.

With the input parameters set and the expected financial coverage, the investment project can be
considered acceptable in terms of the NPV method. NPV of the project is 34 045 euros. If the inves-
tor did not have the possibility to use EU funds, the positive NPV value could only be achieved if the
project was financed exclusively from foreign sources at an interest rate of less than 2%. At present,
none of the financial institutions provides interest rates in the above amount, so such a project can be
considered unacceptable. Obviously, another could be an assessment of the investment plan if the
actual production processing is considered, but this is beyond the scope of the present contribution.

The presented model is based on certain assumptions, which are represented by deterministic parame-
ters based on the best estimates. However, it is useful and necessary to investigate by means of a sensitive
analysis how the value of the output criterion changes when changing the individual input variables of the
model while the ceteris paribus rule applies. By the procedure, risk factors can be identified, i.e. inputs
whose change significantly affects the investment project efficiency criterion under review. In the pre-
sented project, the price of the grapes and the hectare yield can be considered as risk factors.

Factors that have been determined to be significant by sensitive analysis are consequently formulated
in the stochastic model as random variables with certain probability distributions. To estimate these distri-
butions, subjective estimates based on expert statements were used, supplemented by an analysis of reali-
zation prices as well as hectare yields from previous years. On the basis of the facts found, the realization
price described by the triangular distribution and the hectare harvest was normal. The simulation itself
was implemented using the @Risk for Excel program based on Monte Carlo method. The simulation
analysis results in basic statistical indicators of NPV, distribution function and critical values of the target
indicator. The distribution function itself, as well as the individual statistical indicators, only make a sig-
nificant difference if several variants are compared. Distribution functions form the basis for a compre-
hensive comparative comparison of the effectiveness of individual strategies with respect to the risk of
stochastic dominance. The effectiveness of investment objectives can also be assessed on the basis of the
critical values of the target indicators (Table 4). Percentages indicate the probabilities for which the NPV
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falls below the value associated with the probability. Thus, with 20% probability, ¢.g. expect that the val-
ue of NPV variant A (use of EU funds) will be less than — 92075 euros and variant B (without any finan-
cial subsidy) less than — 483476 euros. In the case of negative NPV values, the investment intention for
the decision-making entity is ineffective. Every investor is willing to bear only a certain risk. Assuming
that the decision-making entity has risk aversion, the investor's willingness to bear 10% to 35% risk is
being considered.

Table 4 — NPV CF critical values (euros)

% risk Variant A Variant B
10% -171163 -574264
15% -137388 -517542
20% 92075 -483476
25% -73590 -447977
30% -33933 -419612
35% -8773 -391595
40% 18583 -368980
45% 32341 -348373
50% 52544 -323058

Source: own calculations.

Thus, taking into account risk aversion, neither option is effective for the subject. NPV values of
Variant A become positive at 40% risk level. At this level of risk, with a 40% probability that the
NPV will be less than € 18,583 and with a 60% probability higher than the stated value and the inves-
tor willing to accept such risk may accept the intention. It is therefore up to the particular investor to
what extent he is willing to bear a certain investment risk.

Conclusions. The spreadsheet model allows to simulate various financial investment and credit
and depreciation procedures. The multi-period model allows for the assessment of individual
investment intentions through the Net Present Value indicator and through the sensitivity and
simulation analysis to identify the most appropriate investment strategy under risk conditions. The
risk factors, which were identified by sensitivity analysis are defined as random variables with
certain probability distribution in stochastic model. Critical values of target criterion give information
which value can we expect with willingness to tolerate given risk quantification. The multi-period
balance model can also be transformed into an optimization model by a suitable adjustment.
A dedicated function would represent maximizing assets at the end of the period considered. In
addition to the conditions respected in the balance sheet model, the set of constraints would be
extended to include production and credit constraints, as well as conditions that ensure the company's
liquidity in each time period through positive cumulative cash flow and sufficient resources to cover
capital investment and working capital. With this type of model, it is possible to identify the optimal
range of investment over the relevant time horizon, as well as the optimal financing of the
investment. Applications of the above procedures can be found in Repisky [6].
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OOrpyHTYBAHHA PH3UKY NPH PO3POOUI iHBECTULIIHOIO NJIAHY BUPOLLYBAHHS BUHOIPALY

Jxo3ed PennHckn

CrarTs npuCBsiueHA CTBOPEHHIO TA OLIHI 1HBECTUL{IIHOrO POEKTY 3 BUPOLLYBAHHS BUHOIPAAHUKIB 3 ypaxyBaHHsM
PH3HKY, 32 IOMOMOTroI0 iMiTaIlifiHoi Moseni. MeTolo cTaTTi € cTBOpeHHs OaraTopitHoi 6amaHcoBol MOJeNi Ta (OpMyBaHHS
Pi3HKMX BapiaHTiB iHAMBIAyaNIbHUX MPOEKTIB, SKi BiAPI3HIIOTHCS 3a 00CSIroM BUPOOHHULTBA Ta 3ac000M (inaHcyBanHs. Mo-
JIeJ1b TOBHICTIO NMPUAMAE MOYATKOBI pilueHHs o0 nepeadauyBannx npuOyTKiB, LinK peaitizauii i cnocody amopruzauii
BHHOTPAJHUKIB Ta iforo oropoxi. B iHIMuX wacTHHAX MOJemi iHBeCTOp BBOAUTH TLTHKM I[IHU HA OJWHUINO MPOIYKIIi Ha
TaKi IMOCIYTH 5K ITOTIepe HsI aryioMepaltist 3eMili, BUHOTPaJHUKOBA IUIAHTAIIis Ta ii BUPOIYBAHHS B Pi3Hi POKU, OTOPOJKEH-
Hs 1 JonomixHe OyAIBHUUTBO, a BCI iHIUI PO3paxyHKH POOJSITLCS ABTOMATUYHO, NPEACTABISIIOYH TIPOMIXKHI PE3yJIbTaTH i
BUXiJHI JlaHi MoJieni. YacTuHa MOJeNi, IO OXOIUTIOE KPETUT, Halae iHGOpMAIlilo TIPO 3araibHi MOYaTKOBI BUTPATH Ha TIPO-
eKTH, BKJIFOUAI0UU 00OPOTHI KOIINTH Ta 3arajibHi KaliTadbHi BUTpaTH. BoHU (iHAHCYIOTHCS 32 paxyHOK BIACHOTO KaIliTaly,
TIO3UK Ta CyOCHTIH.

OCHOBHMM KpHTEpieM OIIHKH JeTepMiHOBaHHX pO3paxyHKIiB Oyma 4pcTa NMpUBeAeHa BapTiCTh, SKa BpaxoBye (HakTop
Yacy i HAIEKUTh JI0 YKCIa TMHAMIYHIX METOJIiB. 3a JIOTOMOTO0 aHaJli3y YyTIMBOCTI Ta IMITAIIHHOTO MOJIEIOBAHHS MO3K-
HA BU3HAYUTH BIINOBIJHY iHBECTUIIHHY CTpATErilo B YMOBax pu3uky. MakTopu pu3uKy, ki OyJIM BU3HAYEHI 3a JOIIOMO-
TOI0 aHaJi3y YYTIMBOCTI, BU3HAYAIOTHCS SIK BUIAIKOBI BEJIMYMHM 3 IICBHUM PO3NONIIOM HMOBipHOCTEH. KpuTHYHI 3Ha4YCH-
Hi LUILOBOIO KPUTEPito NaroTh iHdopManiiiHy iHHICTE, IKY MU MOKEMO OTPUMATH 3 MAKCUMAIILHO MOKJIMBAM KiJTbKICHUM
BU3HAUEHHSAM PHU3UKY. Mojenpb TaOiuil JT03BOJIIE IMITYBaTH pi3Hi (hiHAHCOBI IHBECTHINIHI, KPEIUTHI Ta aMOPTH3AMITHI
TIpoLenypH.

baratopiuna MoJens 103BOIIS€E OLIHIOBATH 1HAMBIAYyalbHI IHBECTHLIFHI MOMJIIMBOCTI Yepe3 MOKa3HUK YMCTOT Tenepil-
HBOI BapTOCTi Ta 4epe3 aHati3 IYTIMBOCTI Ta IMITAIIIITHOTO MOJICTIOBAHHS I BU3HAYCHHS HAWOUIBIN MPUUHATHOL iHBEC-
THLIHHOT cTpaTerii B yMoBax pu3uky. DakTopu pu3UKy, sKi Oy/ny BU3HAUCHI 32 IONIOMOTOO aHAJi3y YyTJIMBOCTI, BU3HAYA-
I0ThCA SIK BUNAJKOBI BEJIMYMHHU 3 TIEBHUM PO3MOIIJIOM HMOBIPHOCTEH B CTOXAaCTHYHIH Monesi. KpuTHUHI 3HAUEHHS Wibo-
BOr0 KpUTEpito 1aioTh iHpopMaLiio, 3HaUSHHs! SIKOT MOXKHA O4iKyBaTH JUIsl KiIbKICHOrO BU3HAUYEHHs pu3MKy. baratopasosa
MoJienb GamaHCcy TakoK Mojke OyTH MepeTBOpeHa B ONTHMI3alliiiHy MOJeb 3a JOIIOMOTOIO0 BiJIITOBITHOTO PETYIIOBAHHS.

Knrouosi cioBa: npouec npuiHATTS 1HBECTHLIHHOTO PILICHHS, YHCTa NPUBEJCHA BAPTICTh, aHAI3 PU3MKY, aHAJi3
MOJIC/IIOBAHHS, PU3HK, HEBU3HAYEHICTh, BUHOIPAJAAPCTBO, IHBECTUL[IMHUM IPOEKT.

OOGocHoBaHMe pHUCKA IPH Pa3padoTKe MHBECTUIMOHHOIO INIAHA BHIPAIIMBAHNS BHHOIPAJa

J:ko3ed Penmuckn

Crathsl MOCBSIIIEHA CO3TaHUIO U OIIEHKE HHBECTHIMOHHOTO MPOEKTA TI0 BHIPAIIMBAHHUIO BUHOTPAIHIKA C YIETOM PHUCKA
C MOMOIIBI0 UMHTAMOHHON Mojiean. OCHOBOW 3TOH CTaThu SIBIIOCH CO3/IaHUE MHOTOIEPHOIHON OaaHCOBOH MojeIH 1
(hopMHIpOBaHHNE Pa3IMIHBIX BADHAHTOB OTACIBHBIX IIPOEKTOB, KOTOPBIE OTINYAIOTCS 00HEMOM IIPOU3BOJICTBA M CPEICTBAMU
¢duHancupoBanus. Mozens B MOJIHON Mepe TpUHEMAeT MepBOHAYANbHbIE PEIICHHS O MpearnonaraeMoil yposkaliHOCTH, OT-
ITyCKHBIX I[eHaX U croco0e aMOpTH3alMy BHHOIPAJHUKA U €ro OrpaxJeHHH. B Jpyrux wacTsax MOJIeIH HHBECTOD BBOJIUT
TOJIBKO IICHEI 3@ SIMHHILYy pabouei CHIIBI JULT TaKHX YCIYT Kak IpeJBapUTelbHas arjloMepalis 3eMII, HacaX/ICHUEe BHHO-
IPaJHNIKOB U €0 BO3JEIIbIBAHUE B PA3HBIEC TOMBI, OTPAKICHHUE H BCIIOMOTaTEIbHOE CTPOUTENBCTBO, & BCE OCTAIBHBIE pacue-
THI BBIIIOJHSIOTCS aBTOMAaTHYECKH, TIPEICTABIS IPOMEKYTOUHBIE Pe3y IbTaThl H BEIXO/IB MoJiesii. YacTh MOJIeNH, OXBaThI-
Baromiell Kpeaut, naeT MHpopManuo o6 oOIMX HepBOHAYAILHBIX 3aTpaTax IPOCKTOB, BKIOYAs OOOPOTHBIN KaluTal 1
obuine KanuTanbHble 3aTparsl. OHN PUHAHCHPYIOTCS 32 CUCT KAIUTaNa, 3aiiMOB H CYyOCHIHIA.

OCHOBHBIM KPUTEPHEM OLCHKH IETEPMHHUPOBAHHBIX PacueToB ObUla ducTas NPHUBEICHHAs CTOMMOCTB, KOTOPAs ydH-
TEIBaeT (hakTOp BPEMEHH M OTHOCHTCS K JUHAMUYECKHM MeToaM. C IOMOINBIO aHaIu3a YyBCTBUTEILHOCTU M CUMYJISIINH
BO3MOXKHO OIIPEAEIUTH HOJIXOJIIIYI0 MHBECTUIIMOHHYIO CTPATeTHIO B yCIOBMAX pUCKa. DaKkTOPBI pHCKa, KOTOPHIE OBLIH
OIIPENEIICHE! C OMOMIBI0 AHAIN3a YyBCTBUTENHHOCTH, ONPENEISIOTCS KAaK CIlydallHble BEIMYHHBI C ONPENeNICHHbIM pac-
NPEACTICHUEM BEPOSTHOCTH. KpnanecmAe 3HA4YCHHUA UCJIIEBOIO KPUTCPpUA Aar0T I/IH(I)OpMaLLI/IOHHyI-O HEHHOCTb, 3HAYCHHUEC
KOTOpPOiT MBI MOEM IIOJIY4UTh C MAKCUMAJIFHO BO3MOJKHOI KOJINYECTBEHHOIT OIIEHKOIl prcka. MoJens 3J1eKTpOHHBIX Ta0-
JILL TIO3BOJISICT UMHUTHUPOBATE PA3INYHbIe (PHHAHCOBBIC BJIOXKCHUS M IPOLIEAYPHI KPESIUTOBAHAA M aMopTH3anuu. MHorome-
pyuogHas MOJCJb MO3BOJIAET OUCHUBATb WHAMBUAYAJIbHBIE MHBECTULMOHHLIC BO3MOXKHOCTH C MOMOUIbIO HWHIWKATOpa
NetPresentValue, a takxe ¢ 10MOLIbIO aHANIN3a YYBCTBUTEAbHOCTH M CUMYJISILIMK IS ONTPEACIieHrs HanboJiee noaxoas e
HMHBECTHULMOHHOW CTPATETHH B yCJIOBUAX pHcKa. DaKTOpBI pUCKA, KOTOPbIE ObUIM ONPEINesIeHbI ¢ IIOMOIUBI0 AHAIN3A TyB-
CTBUTECJIBHOCTH, ONPCACIIAIOTCA KaK CJ'[y'—laﬁHble BCJIMYMHBI C ONPEACIICHHBIM PACPEACIICHUEM BepOﬂTHOCTeﬁ B CTOXACTH-
ueckoii Mozenu. MHoronepruoaHasi Mojesb 0ananca Takke MOXET ObITh NpeodpazoBaHa B MOJEIb ONTUMHU3ALMU [1YTEM
COOTBETCTBYIOIIEH KOPPEKTHPOBKY.

KiroueBble cJIoBa: NpoLEece NPUHSITHS MHBECTULMOHHOTO PELICHMs!, YUCTast IPUBEAEHHAsSI CTOMMOCTb, aHAJIM3 PUCKA,
aHann3 MO/ICJMPOBAHUSI, PUCK, HEOMPEAEICHHOCTb, BAHOIPAIAPCTBO, MHBECTULIHOHHbIN TPOEKT.
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