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QUANTITIVE RISK ANALISYS OF IT-STARTUPS

When working with an IT startup, a young developer will always encounter difficulties in analyzing risks. Since there are quite a few options and methods
for analysis, it was decided to investigate some of the most effective methods of risk analysis. Also, the implementation of a startup, as a rule, is based
on attracting external financing. But more often than not, the investor is interested not only how effective this project is in case of its successful
implementation, but also what is the likelihood of a positive effect, that is, how much all risk factors capable of influencing the project are taken into
account. So, one more confirmation of the relevance of the application of risk analysis is help in finding sources of project financing. The aim of the
study is to analyze possible methods for quantitative risk analysis of an IT startup, with consideration of the most practical methods for solving risk
analysis tasks. The advantages of a qualitative risk assessment are the ease of understanding and implementation, the ability to rank risks using
characteristics or color codes. Outwardly, the methodology for a qualitative assessment of project risks seems very simple — descriptive, but in essence
it should lead the analyst to a quantitative result, that is, a valuation of the identified risks, their negative consequences and stabilization measures. In the
process of research, we consider: the method of reliable equivalents, the scenario method, sensitivity analysis, and the Monte Carlo method. The goal as
a result is to simplify the risk analysis for IT startups, as well as to achieve maximum efficiency and understanding the degree of influence of risks on
IT startups for their further elimination or mitigation.
Keywords: IT-startup, quantitative risk analysis, model, analysis of the sensitivity, scripting method, imitation model.

A. 0. CYMCBKHH, 0. C. TITBIHOBA
KUIbKICHUM AHAJII3 PU3UKIB IT-CTAPTAIIIB

Ipu podori 3 IT-crapranom Mosoanit po3poOHUK 3aBXKAM 3ITKHETbCS 3 TPYIHOLIAMM P aHali3l pu3uKiB. OCKIJIbKU BapiaHTIB i METOMIB AJI aHAJI3y
iCHy€e JoCUTb Oarato, OyJI0 MPUHHATO PILIEHHS JOCIIPKYBATH AesKi 3 HAOUIbI e)EeKTHBHUX METO/IB aHadi3y pu3MkiB. Takox peanisauis crapramy,
SIK TIPaBHUJIO, 3aCHOBAHA HA 3aJIy4CHHI 30BHIIIHBOIO (piHaHCYBaHHA. AJle HallyacTille iHBECTOPY I[iKaBO HE TiJIbKHU, HACKIJIbKU €EKTUBHUH LIel NPOEeKT
B pasi foro ycmimHoi peanizanii, a f HACKiITbKKM HMOBIPHHM € OTPUMaHHS IO3UTUBHOTIO €(eKTy, TOOTO HACKIIbKH BPaxoBaHi BCi PU3MKOBI YHHHUKU
3[aTHI BIUIMHYTH Ha HPOEKT. Tak, Ie OJHUM MiJTBEP/KCHHSIM aKTyaJbHOCTI 3aCTOCYBaHHS PU3MK-aHAII3y CTae JOIOMOrY B HOIIYKY JKepe
(inancyBaHHS mpoeKTy. METO MOCITIIKEHHS € aHajli3 MOXJIMBMX METOMAIB KUIBKICHOTO aHamisy pusukiB IT-crapramy, 3 po3misgoM HailOuibin
MPAaKTUYHUX METOAIB AJIsI BUPILICHHS 3aBAaHb 3 aHali3y pu3MKiB. J[OCTOTHCTBaMM SKiCHOT OLIHKM DH3MKIB € IPOCTOTA PO3YMIHHS i peasnizaii,
MOXJIMBICTb PaHXXUPYBAHHS PU3MKIB 3 BUKOPUCTaHHAM XapaKTEPUCTHK a00 KOMIPHUX MO3HA4YeHb. METOIMKA SKICHOI OLIHKM PU3HKIB IPOEKTY 30BHI
MIPENICTABIAETHCS AY)KE IPOCTUI — OMUCOBOI, aje MO CyTi BOHA NOBMHHA NPHUBECTH AHAJITHKA 0 KUIBKICHOrO pe3yibTaTy, TOOTO BapTiCHIM OLIHII
BUSBJICHUX PHU3MKIB, IX HEraTMBHUX HACJHIJKIB 1 crabinizaniiHUX 3axoniB. Y mpoleci ZOCHIKEHHS PO3IJITHEMO: METO/ JOCTOBIPHUX EKBIBAJICHTIB,
METOJI CLIeHapiiB, aHali3 4y TIMBOCTI Ta Meroq MonTe Kapio. 3aBaaHHs B pe3ysbTaTi CIPOCTUTH aHali3 pu3uKiB s | T-crapramis, a TAKOX DOCSIITH
MaKCUMAaJIbHOI €()EeKTUBHOCTI Ta PO3YMiHHS CTYIIiHs BIUIMBY PU3UKIB Ha | T-crapran A iX HoAasiblIoro yCyHeHHs, a00 oM’ sIKILICHHSL.
KuarouoBi cioBa: IT-crapran, KinbKiCHUI aHai3 PU3KKIB, MOZEIIb, aHAJI3 YYTIMBOCTI, METOA CLEHAPIIB, iMiTalliiiHE MOJEIIOBAHHS.

A. A. CYMCKOH, 10. C. TUTBHHOBA
KOJIMYECTBEHHBINA AHAJIU3 PUCKOB IT-CTAPTAIIOB

ITpu pa6ore ¢ IT-cTapTamoM Moomoil pa3pabOTUNK BCETAa CTONKHETCS C TPYAHOCTSIMU IIPU aHaIM3e PHCKOB. [10CKOMbKY BapHaHTOB H METOIOB UL
aHaJIN3a CyIIEeCTBYET HOBOIBHO MHOTO, OBLIO MPHHSTO PEIIeHHE HCCIEA0BATh HEKOTOPEIC U3 caMbIX d((EeKTHBHBIX METOJOB aHAIN3a PHCKOB. TaxKe
peaiH3anus cTaprana, Kak IpaBHJIO, OCHOBAaHA Ha NPHUBICYCHHM BHENIHero ¢puHaHcHpoBaHMS. Ho damie Bcero MHBECTOPY MHTEPECHO HE TOIBKO,
HACKOJIBKO 3((EKTHBEH TOT IPOEKT, B CIydae ero yCIeIHON pealn3ayy, HO U KaKOBa BEPOATHOCTD MOTydCHHS MOTOKUTEIbHOro dddexTa, To ecTh
HACKOJIBKO yUTEHBI BCE PUCKOBEIEC (DaKTOPBI CIIOCOOHBIC NMOBIUATH Ha MPOoeKT. Tak, eme oOHHM HMOATBEP)KACHHEM aKTyalbHOCTH IPHMEHEHHS PUCK -
aHaIN3a CTAHOBHUTCA IOMOINIb B IIOMCKE HMCTOYHHKOB (DHMHAHCHPOBAHUS IpoeKTa. Llenpio HMCCIenoBaHUS SBIACTCA aHAIN3 BO3MOXKHBIX METOIOB
KOJMYECTBEHHOTO aHajim3a PHCKOB IT-craprama, ¢ paccMOTpeHHeM HamOonee MPaKTUYHBIX METOIOB IS PEIICHHs 3afad [0 aHAIH3y PHCKOB.
JlocToMHCTBaMH KayeCTBEHHOH OICHKH DPHCKOB SBIIETCS IIPOCTOTa IIOHHMMAHHS U PpeaM3aldH, BO3MOXXHOCTh PAHKHPOBAHHS PHCKOB C
HCIOJIb30BAHHEM XapaKTepPUCTHK MM IBETOBBIX 0003HaueHHU. MeTonnka KadeCTBEHHON OIEHKM PHCKOB IPOEKTAa BHEIIHE IPEACTABIIETCS OYeHb
IIPOCTOI — OMMCATEIbHOM, HO IO CYyTH OHA JO/DKHA IIPUBECTH aHATUTUKA K KOMMIECTBEHHOMY PEe3yIbTaTy, TO €CTh CTOUMOCTHOH OICHKE BBISIBICHHBIX
PHCKOB, HX HETAaTHBHBIX IOCIESACTBUH H CTAOMIH3allMOHHBIX Mep. B mporecce nccnenoBaHus pacCMOTPUM: METOX 1OCTOBEPHBIX YKBUBAJICHTOB, METOT
CIIeHapHeB, aHAIN3 YyBCTBUTEIbHOCTH U MeTon MonTte Kapio. 3amaua B pe3ynbTaTe ympoCTUTh aHANHM3 PUCKOB M | T-cTapramoB, a Takxke ZOCTUYb
MAaKCHMaIbHOH () (EeKTUBHOCTH U MOHUMAHHUS CTEIIeHU BIMSHUS PHCKOB Ha | T-cTapran It HX AaibHEHIIero yCTPaHEeH S HIIH CMATICHUS

KioueBble cioBa: |T-crapramn, KOJIMYECTBEHHBIM aHAHM3 PHCKOB, MOJEINb, aHAIN3 UyBCTBUTEIBHOCTH, METOH CIECHAPHEB, HMHTAIMOHHOE
MO/ POBaHHUE.
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Introduction. The process of rapid development of
technologies and methods of approach to the creation and
implementation of these innovative ideas is also changing.
However, despite the time and change, one thing will
always remain when dealing with something new, namely
the risks.

When creating something new, unknown to anyone,
the risks involved in creating and entering a large market
will always be relevant. However, the methods and
approaches to addressing these issues will change on this
subject will devote this article. The question of risk analysis
is expanding every year and young startupers are faced with
it. The numbers of methods are so large, and it becomes
difficult to choose some methods to achieve the maximum
result. There are also problems with the calculation and
determination of the importance of risks. In this article, we
focus only on quantitative analysis methods. Quantitative
analysis methods are also a decent amount. That is why we
will focus on the main methods that will lead the developer
or analyst to the maximum result.

The main goal of this work is to analyze the optimal
quantitative methods of risk analysis. This in result will
lead to facilitating the promotion of a future product, and
reducing the likelihood of risk. That is, the correct approach
to calculations and the choice of methods is almost a half-
successful startup.

There are also several different methods for
quantifying risk. Risk can be accounted for in two ways:
increasing the discount rate on the riskiness of a project or
by reducing the value of full cash flows.

The discount rate implies marginal (minimum
acceptable) profitability or alternative costs of raising
capital (alternative cost of capital). In the absence of risk
factors for the project, the yield on government bonds is
used in practice as such alternative investment. The riskier,
the project, the higher the requirements for its profitability.
In calculations, these requirements are reflected by
increasing the discount rate, so when evaluating project
performance, there is a question of justifying the discount
rate.

Consider one of the most common methods of
adjusting your discount rate:

CAPM - Capital Assets Pricing Model

Foreign risk accounting is also used to determine the
risk adjustment CAPM (Capital Asset Pricing Model):

E(R) =Ry +B(ERR,) — Ry),

where R; — expected return on the stock market;

R; —risk-free rate (risk-free return on investment);

R,,, — average market profitability (risky assets);

(E(R,) — Ry) — Equity Risk Premium;

B — a measure of systematic risk (a factor that reflects
the sensitivity of the stock firm’s fluctuation to the
fluctuation of the stock of all firms in the industry) [1].

The problem with this model for assessing risky
projects is that it only takes into account market risks. Also
the problem of using a method to evaluate startup projects
is the difficulty of determining an industry indicator p.

N. Jensen developed a modification of this formula;

i=1,..,N,

R, =R +B(Rn—R) +a+e,

where o — the part of the risk premium that depends on the
rating of the firm and the qualifications of the managers;

¢ — the part of the risk premium that reflects non-
systematic risk (figure up related to fluctuations in market
prices for resources, yields of securities) [2].

These methods are not uniform, but they are
considered to be the most appropriate to determine the risk
rate of a new company and do not require a retrospective
assessment.

To account for cash flow risks, we consider two more
methods:

1. The method of reliable equivalents:

In applying this method, risk accounting is based on
the mathematical expectation of cash flow for each
estimated period:

Xyn = Zln=1PKXK ’

where X, — the probability of obtaining the result x;;

P.— the result of an event or result;

X, — the number of variants of the results of events.

Probability X, reflects the degree of confidence that
the full value of the expected cash flow will be received
and, in the absence of uncertainty, becomes the downward
factor for the cash flow of each project implementation
period. The determination of the probability of cash inflows
is established, as a rule, by expert judgment [3].

2. The scripting method

Scenario analysis involves consideration of several
possible options for project development. The guidelines
provide an analysis of the following likely scenarios:

e various forecasts of the general inflation index,
price indexes and the internal inflation index (or other
characteristic of changes in purchasing power) of foreign
currency;

e change of tax system;

o (different climatic conditions of the project
implementation;

o the emergence of competing cheaper products or
technologies in the market;

o reinforcement of various rules and regulations that
require additional costs, etc.

In the simplified version, three possible project
development situations need to be simulated: optimistic
(that is, the risk factors did not affect the project),
pessimistic (when all risk factors worked), and most likely,
then calculating the net present value for each [4]. Then,
based on the peer review, the probability of each scenario
is determined and the mathematical expectation of the NPV
is determined:

n COF;
T Lt=1(4RR)t

_on CIF
NPV =Xr, (1+IRR)t

where IPR - internal rate of return. A positive indicator
NPV is guaranteed if IPR > r, in this case, the project is
approved for implementation [5].

There are often situations where there is no
information about the likelihood of a particular scenario. In
solving this problem, the rule is 6 sigma, which uses the
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weighted average pessimistic, optimistic and the most

probable estimation:
cO+4*xcM+cP

tEF = —,
6
where tE — expected cost of the project;

cO — the cost of the project in the implementation of
the pessimistic scenario;

cM — project cost in the most likely scenario;

cP — project cost in a pessimistic scenario [6].

3. Analysis of the sensitivity of the project
effectiveness

The method of estimating the step of filling in
variative parameters on the main indicators of the project’s
effectiveness, which is the order of the project’s rank. The
structure of the key parameters of the project (NPV, IRR,
PI) shows the most significant factors (for example, sales
margin, real value) [7]. The next crock-change of the most
critical winter in the international range and analysis of the
indicator of efficiency in new minds. The level of
correlation between the significant and significant
indicators of effectiveness and the degree to which the
project will reach the level of success. This assessment
carried out severally for the skin factor. Thus, the last
estimate of the factors factor is NPV, IRR, PI, and the most
recent indicators, so that they can have the greatest impact
on the success of the project [8].

With a region of empathy, it’s important to win the
respect not only by rubbing it when realizing, but by doing
it with a positive result, so as if you can significantly
overlook negative negligence [9].

For the assessment of the important importance of
winter victorious diagram “Tornado” — see fig. 1.
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Fig. 1. Tornado Diagram

For the vertical axis, critical parameters are indicated
for sensitivity analysis, for the horizontal axis — for the
assessment of the norm with the constant value of the
parameters [10].

4. Monte Carlo Method (imitation model)

Simulation modeling involves statistical analysis
using a large array of data. Unlike considering a limited
number of scenarios, the Monte Carlo method investigates
all possible combinations, that is, the consideration of the
distribution of probable results [11]. Within this method,
we create an accurate model (simulation) of the project,

based on uncertain parameters, as well as the range of their
fluctuations, taking into account the probability
distribution. Then, using special application packages, we
simulate the values of the given parameters [12]. As a
result, we get accurate cash flows with forecast errors. So
the Monte Carlo method has three steps: project modeling,
Determination of the probability of error in the forecast,
selection of forecast error values and cash flow calculation.

Findings. After analyzing the main quantitative
methods for evaluating the effectiveness of IT startups, we
can conclude that perhaps the most effective methods of
this analysis are sensitivity analysis and scenario method.
A sensitivity analysis is a good example of a Tornado
analysis. As for the scenario method, its use is also very
effective in analyzing possible risks. Since when using this
method, a series of tests are formed that calculate the state
of the project if the risks under consideration nevertheless
come true. Closely related to the scenario is method
simulation (Monte Carlo method). It is this bunch that gives
maximum efficiency in such an analysis. It can be
concluded that when evaluating an IT startup, it is also
rational to use these methods of quantitative analysis to
understand the possible impact of risks on the project and
to prevent them.
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