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Abstract

At the same time a dramatic plunge in energy commodities had pressured companies in the sector to initiate a down-cy-
cle drill by cutting capital expenditures, selling non-core assets, and laying off personnel, the world’s top producers still
had over half a trillion dollars in liquid assets. The reasons for phenomena such as this in the global oil and gas sector are
manifold. This paper analyses the determinants of cash holdings within the oil and gas industry in various geographical
markets of the European continent over the period of 2010-2014, using both the tradeoff and pecking order models.

The empirical results were acquired with panel data regression analyses. They suggest that cash holdings in the sector

are negatively affected by the net working capital, leverage, collateral, and size, while cash flows and capital expenditures
have a positive influence on cash reserves. Besides the financial determinants, we e also studied the institutional deter-
minants for the cash levels. Our findings offer evidence that firms in countries with strong governance, as measured by
the World Governance Index, hold more liquidity. Furthermore, the state of financial market development, as measured
by the Global Financial Centers Index, is also positively related to cash holdings with the effect of financial market domi-
nating the effect on governance. Our empirical evaluation is of concern to managers in the oil and gas sector, who should
take into consideration the settings of their companies when making corporate cash policy choices.

Keywords: Oil and gas companies, Cash holdings, Financial determinants, Institutional determinants
JEL: G30, Q40
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Introduction

During the Global Financial Crisis of 2007-2008, Warren
Buffett made an emphatic public declaration from the
widely read opinion pages of The New York Times. He
warned the public that by holding cash it “opted for a ter-
rible long-term asset, one that pays virtually nothing and
is certain to depreciate in value” [New York Times, 2008].
Interestingly enough, at the end of 2015, non-financial
S&P 500 companies held $1.44 trillion in cash on their
books [MarketWatch, 2015] and ever since the financial
crisis, the record high cash holdings of American firms
have been attracting significant media attention [Pinkow-
itz et al,, 2013]. In continental Europe, the energy, car,
telecom, and utility industries were the greatest liquidity
hoarders holding €490 billion [FT, 2015].

In a world of perfect capital markets, a firm does not
have the need to hold any cash at all, since it can obtain
funding for its profitable investment projects at negligible
transaction costs [Modigliani, Miller, 1958]. Thus, cash

is merely viewed as negative debt, and hence, there is no
optimal cash holding level. However, many international
studies demonstrate that companies maintain sizeable
portions of their assets in cash. Ferreira and Vilela (2004)
found an average cash ratio of 15%.

For the oil and gas sector, Antill and Arnott (2000) spot-
ted the trend of increasing cash holdings early. They noted
that the inability of the industry to reinvest all of its free
cash at a required profit forced it to develop net cash on
their balance sheets. Even though a dramatic plunge in
energy commodities pressured companies in the sector

to initiate a down-cycle drill by cutting capital expendi-
tures, selling non-core assets, and laying off personnel, the
world’s top producers still had over half a trillion dollars
in liquid assets at the end of 2014 [Bloomberg, 2015].

Due to the importance of liquidity and its significant role
in corporate financial management, various empirical
studies have been conducted to explore the factors that
influence it. The U.S. studies of Opler et al. (1999) and Kim
etal. (1998) lend credence to the tradeoff theory, suggest-
ing an optimal liquidity level that results from equalizing
the marginal benefits of cash holdings to their marginal
costs [Von Eije, 2012]. Firms increase their cash balances
with business risks, capital expenditures, and financial
market access constraints, while size, leverage, and divi-
dend payments reduce cash holdings. The pecking order
theory [Myers, Majluf, 1984] puts forward the contentious
conclusion of zero target cash levels, viewing liquidity as a
cushion between retained earnings and investment neces-
sities. To decrease their financing costs, companies fund
new projects primarily with retained earnings, then with
safe debt and risky debt, and lastly with equity. Having am-
ple operational cash flows at their disposal to finance their
investments, a firm repays debt and accumulates cash.

Recent studies using international samples have explored
the relationship between cash holdings and country insti-
tutional differences, as well as the level of financial market
development. The vast majority of these studies [Dittmar

et al., 2003; Ferreira, Vilela, 2004] have confirmed the
tradeoff theory and presented evidence that in countries
with superior investor protection and a high quality of law
enforcement companies tend to carry fewer liquid assets.
However, there are some contradicting results concerning
the extent of the financial market development, as Ferreira
and Vilela (2004) found that a higher level has a nega-

tive impact on cash holdings, while Dittmar et al. (2003)
observed a positive impact.

Although corporate cash holding determinants have been
the subject of many studies, scholars have predominantly
focused on U.S. firms, while the empirical evidence of
companies from various regions in Europe is not volumi-
nous. Additionally, it is not certain that acquired outputs
can be generalized according to specific business sectors,
since most previous studies are made across a number of
various industries. This point highlights the importance
of a sample selection. The selection from the oil and gas
industry is particularly relevant, since this sector has been
the world’s primary commercial energy supplier for many
decades and is believed that its leading role will be pre-
served in the years to come [EIA, 2017]. Therefore, due to
the magnitude of the industry, its unique nature of exten-
sive investments, and a notable need for external capital,
we aim to provide new insights regarding the drivers of
corporate cash holdings and whether this trend of money
pileup in energy companies can be explained.

We reevaluated the relation between cash holdings, a
country’s institutional settings and the state of financial
market development using a sample of 800 listed and
unlisted energy firms from various geographical markets
from the European continent, considered over the period
of 2010-2014. The underlying research question is: What
are the determinants, both financial and institutional,
which drive oil and gas companies to hold a certain
amount of cash on their balances?

This paper contributes to the limited research on
cash-holdings in the oil and gas sector. As opposed to
many previous studies that support a tradeoft view, our
findings confirmed that both the tradeoff and pecking
order models are essential in explaining the determinants
of corporate cash holdings. We show that companies
from the oil and gas sector in countries with a stronger
institutional framework and developed financial markets
hold more liquidity when compared to firms operating in
countries with weaker governance regimes. We also find
that the level of capital market development is positively
related with cash holdings, indicating that oil and gas
companies hold more cash when they can do so.

The structure of the article proceeds as follows. Section 2
highlights the underlying financial theory and arguments
as to why a company may opt to hold cash. Section 3
introduces the methodology and the data sample. Every
variable deployed was given a detailed description, as well
as an explanation regarding the applicability of the select-
ed variables to our study. Section 4 presents the empirical
findings. Section 5 summarizes the results and suggests
directions for further empirical research.
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Theoretical framework

In the following part, we present the prevailing theories
on corporate cash holdings. As there are numerous and
sometimes contradictory financial ideas on the mat-

ter, we limit the scope of this review to our underlying
assumptions about the topic. We begin by featuring some
financial theories, then proceed to elaborate on the possi-
ble reasons for holding cash, and lastly, we present some
outlines of recent research.

Theory and empirical hypotheses

Irrelevance of cash holdings

In a world of efficient capital markets, there is no incen-
tive to hold any liquidity as, once needed, it can be drawn
from markets without hindrance and at a reasonable
price [Opler et al., 1999]. Consequently, in the absence of
a liquidity premium, cash holdings have no opportunity
cost and do not maximize shareholder wealth. According
to the classic Modigliani-Miller theory, the market value
of a company has no dependence on its financing struc-
ture. In a world of perfect and frictionless capital markets,
firms are always able to secure funding for their present
positive net value projects so cash reserves are irrelevant.
In practice, companies operate in imperfect markets and
as a result, there are valid reasons for why they may opt

to carry liquidity on their balance sheets and not consider
external financing as a perfect substitute for internal ones.

Tradeoff theory

According to the tradeoft theory, companies establish
their optimal level of liquidity by weighing the margin-
al costs and benefits of holding cash [Ferreira, Vilela,
2004]. The primary cost associated with cash holdings

is frequently called the cost-of-carry and results from an
inferior return relative to other investments of the same
risk. The benefits of having ample liquidity balances arise
from two motives: transaction and precautionary [Ditt-
mar et al., 2003].

Tobin (1956) found that corporate cash balances are
dependent on the transaction costs that a company is
exposed to while converting non-cash financial assets
into cash. Due to the economies of scale, large firms carry
less liquidity. Later, Mulligan (1997) confirmed that big
companies tend to hold less cash as a percentage of sales
compared to small companies. The transaction cost mo-
tive also considers the charges for obtaining external fi-
nancing. In the presence of a liquid asset shortage, a firm
will have to choose between various options: dividend
and investment reduction, asset sale or borrowing funds
in capital markets, with the latter being the more pre-
ferred choice [Opler et al., 1999]. The expenses attached
to accessing the financial market prompt the company

to resort to external financing less often and to hold an
optimal amount of cash as a buffer [Kim et al., 1998].
Companies with better investment prospects are assumed
to be in possession of larger liquid reserves in order to
pursue the optimal investment policy and therefore the

level of capital spending should be positively related to
cash balances [Dittmar et al., 2003]. Bates et al. (2009)
pointed to the substitution effect of working capital due
to its relatively simple and quick transformation features:
firms with large numbers of working capital tend to have
less cash.

This precautionary motive is regarded as a preventative
measure against unforeseen circumstances. The mitiga-
tion of the costs of financial distress compels firms to hold
ample funds in terms of liquidity and in readily available
lines of credit. Opler et al. (1999) highlight the advantage
of keeping a portion of capital in the form of liquid assets,
since it helps avoid passing on profitable projects due to a
liquidity shortage.

Pecking order theory

Numerous market imperfections increase the costs of
external financing. Donaldson (1961) observed the
substantial inclination of management towards internal
generation as a source of new funds. In case the need for
external financing prevailed, management seldom turned
to issuing equity, regarding debt as a more preferable
option. As an extension, Myers (1984) and Myers and
Majluf (1984) set the framework in the context of the
rational expectation equilibrium. Since a seller exercises
an informational advantage over a buyer, in the absence of
all integral information regarding the state of the firm, the
providers of capital will demand a premium for investing
in or granting credit to an entity. Thus, to minimize asym-
metric information and other financing costs, manage-
ment will give preference to retained earnings first, then
to debt, and lastly to equity.

Such a hierarchy of financial policies gained widespread
recognition as the pecking order theory. Presented with
sharp adverse selection costs, a company might pass on
accepting value-creating projects, because it will not prove
able to raise the necessary funds. As a viable response

to this scenario, aiming to circumvent adverse selection
costs and to not pass on positive NPV projects, a firm may
choose to bulk up its financial slack (Myers, 1984). For oil
companies, Chen (2016) provides evidence of a “peck-

ing order” existing in relation to cash flows. Firms that
are constrained primarily deploy their cash flows for the
accruement of cash reserves, while unconstrained firms
direct their cash flows towards discharging liabilities and
arranging a share repurchase program once positive cash
flow shocks occur.

Institutions and macroeconomic exposure

Scholars have started focusing more on how formal

and informal institutions, called “rules of the game”, are
influencing the organizational and commercial behaviour
of companies [North, 1991; Scott, 2014]. Drawing on
original research, Acemoglu and Robinson (2012) argue
that inclusive political institutions provide incentives for
capital investments and economic growth. According to
Bushman and Piotroski (2006), political and legal systems
substantially contribute to company activity.
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Bae and Goyal (2006) showed that the protection of
creditor and property rights largely decreases the costs of
raising funds from banks. Extending credit in economies
with underdeveloped governance constitutes a significant
expropriation threat, which ends up contracting the local
credit distribution [Seifert, Gonenc, 2016]. Thus, strong
country governance with a widely recognized rule of law
and vigorously pursued creditor rights promote lower li-
quidity holdings within firms, while in riskier economies,
companies would opt to hold more cash as a safeguard
against adverse shocks [Pinkowitz et al., 2006].

Determinants of cash holdings

Financial determinants

Collateral is pledged against a loan in order to secure fi-
nancing. Von Eije (2012) suggests that the manufacturing
characteristics of a firm are likely to serve as collateral for
debt issues. Berger and Udell (1998) point out that credi-
tors often expect riskier borrowers to provide security for
their loans. Covered loans to the oil and gas industry are
deemed to be less risky compared to unsecured bonds,
which could bring near-complete losses [Bloomberg,
2016]. Firms in possession of low collateral value assets
are up against significant challenges in sourcing an exter-
nal finance supply, forcing companies to reserve liquidity.
Thus, we expect to find a negative link between cash
holdings and collateralizable assets.

A company’s cash holdings could be regarded as retained
historical cash flows. Given the volatility of moderate cash
flow, a high, current cash flow should translate to relative-
ly high cash holdings, yielding a positive relation between
the two. Additionally, according to the pecking order the-
ory, companies will resort to internally generated funding
before going to the external capital market. Therefore,
large cash flows will be consistent with higher cash hold-
ings, as confirmed by Opler et al. (1999). However, Kim
et al. (1998) argue that cash flow provides an additional
source of liquidity, viewing it as a cash substitute. There-
fore, the relation should be negative. Consequently, the
estimated relationship between cash holdings and cash
flow is ambiguous.

Seifert and Gonenc (2016) found that company size holds
an inverse relation to cash holdings, since larger firms are
more predisposed to easier borrowing terms and effec-
tively are spared from keeping excessive liquidity. Larger
firms display fewer articulate information asymmetries
and lower adverse selection costs since they are generally
well developed, have established disclosure procedures,
and capture more of market’s attention. In addition, due
to the economies of scale in obtaining external capital,
smaller firms face higher financing costs prompting them
to hold more liquidity [Ozkan, Ozkan, 2004]. Moreover,
larger firms tend to be more diversified and thereby expe-
rience lower risk of going into financial distress, support-
ing the idea that smaller firms should hold more cash
[Titman, Wessels, 1988]. Thus, we may assume the expect-
ed impact of firm size on cash holdings to be negative.

10

The fundamental advantage of corporate liquidity is its
function as internal funding for value creating projects. In
a pecking order environment, debt is expected to increase
within a company when investment surpasses the retained
earnings and to decrease when investment is less than

the retained earnings. Ferreira and Vilela (2004) suggest
that cash holdings should correspondingly adhere to an
inverse dynamic. Cash balances are reduced when invest-
ments exceed the retained earnings and rise once invest-
ments are less than the retained earnings. In this manner,
such a notion justifies the assumption of an inverse
relation between cash and leverage. In much the same
way, Kim et al. (1998), Opler et al. (1999) and Ozkan and
Ozkan (2004) also lend credence to an inverse relation
between leverage and cash holdings considering that com-
panies can issue debt to generate cash when internal funds
are small. However, this indebtedness also increases the
probability of financial distress, forcing the accumulation
of liquid resources. This could be viewed as a hedging tool
[Acharya et al., 2007], which leads to a positive impact.
Hence, the estimated relationship between cash holdings
and leverage is ambiguous.

In an environment of volatile oil prices, tighter regula-
tions and intense pressure from shareholders, oil and

gas companies have been focusing meticulously on cash
and working capital management by aiming to increase
returns and to deliver a satisfactory cash flow to support
investments and dividends [EY, 2014]. Working capi-

tal aids the industry by tapping into valuable liquidity
resources and the optimization of this working capital

is able to unlock the cash to support itself and invest for
the future [PwC, 2015]. Opler et al. (1999) found that net
working capital may serve as a substitute for cash and
could be readily and relatively efficiently converted into
liquidity once the need arises. Therefore, we expect to ob-
serve negative relations between the liquid asset holdings
and net working capital.

Previous studies on cash holdings have shown mixed
results regarding capital outlays. For instance, Mikkel-
son and Partch (2002) found that high cash reserves are
accompanied by greater investments, while Kalcheva

and Lins (2007) observed companies with larger capital
expenditure holding less liquidity. In general, the tradeoft
theory predicts a positive relationship between capital
expenditures and cash holdings, since firms increase their
cash balances to finance capital expenditures, while the
pecking order theory suggests a negative relationship as
companies primarily finance their investment projects
with accumulated cash [Dittmar et al., 2003]. Therefore,
the relation between capital expenditures and liquidity
reserves is equivocal.

Institutional determinants

Strong governance ensures better property right protec-
tion by enforcing business contracts and it also improves
lenders’ confidence, as the probability of loan repayment
and collateral repossession increases [Ayyagari et al.,
2010]. Sound governance regimes contribute to lower
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liquidity holdings within firms by reducing uncertainty
[Seifert, Gonenc, 2016], while in riskier economies, com-
panies tend to reserve liquidity as a precautionary meas-
ure [Pinkowitz et al., 2006]. Consequently, we expected
to find a negative relationship between the quality of a
country’s institutional framework and the cash holdings
of companies.

For the industry, access to developed financial markets

is of prominent importance. Even at times when the oil
price was above $100 per barrel, major oil firms routine-
ly needed to raise capital to cover their outlays [WS],
2015]. Besides internal actions to raise liquidity, whether
through capital expenditure cuts, reductions in dividend
distributions and headcount contraction, energy firms
regularly turn to external sources via debt or equity of-
ferings. According to Brogan (2015), small-cap explorers
usually resort to equity issuance, whereas midcap to large-
cap independent oil and gas producers are the largest
users of reserve-based lending facilities from banks. Big

Table 1. Determinants of Cash Holdings

Variable

Relation with cash holdings

international oil firms heavily rely on the support from
banks, infrastructure funds, pension funds, and other
institutions.

Fewer developed financial markets provide a limited
credit supply and higher transaction costs for obtaining
additional financial resources, which ultimately results in
firms hoarding more cash [Ferreira, Vilela, 2004]. Better
access to finance decreases the marginal value of cash,
reducing the necessity to hold a large amount of precau-
tionary liquidity [Faulkender, Wang, 2006]. Therefore, we
expected to observe an inverse relationship between cash
holdings and country’s capital market state. However, as
noted by La Porta et al. (1997), countries with strong gov-
ernance mechanisms, as indicated by the legal framework
and quality of law enforcement, have better developed
financial markets. Thus, we employed models that assess
the impact of both factors on cash holdings and allow the
comparison of their role in explaining cash reserves. See
Table 1 for a summary of the above.

Explanation

Firm size Negative Economies of scale, financial constraints
Collateralizable value of assets ~ Negative Ease of securing credit
Cash flow Negative/Positive Ready source of liquidity/

Preference for financing with internal sources
Leverage Negative/Positive Increased funding costs/

Avoidance of financial distress
Financial market development = Negative Ease of access to external financing
Country governance Negative Uncertainty reduction
Capital Expenditures Negative/Positive Decrease of internal funds/

Investment support
Net working capital Negative Source of additional liquidity

Hypothesis development

In view of the above, we constructed hypotheses related
to corporate cash holdings that were subsequently tested
and analyzed. Cash holdings in the oil and gas industry
were estimated by applying the factors found to influence
the cash policies of non-energy companies: collateraliza-
ble value of assets, cash flow, firm size, leverage, country
governance, capital market development, and net working
capital. We will use these explanatory attributes as proxies
for the determinants of cash holdings.

HI: Corporate cash holdings are inversely related to firm size

H2: Corporate cash holdings are inversely related
to the firm’s collateralizable assets
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H3: Corporate cash holdings are inversely related
to the firm’s cash flow

H4: Corporate cash holdings are inversely related
to firm leverage

HS5: Corporate cash holdings are inversely related
to the firm’s net working capital

H6: Corporate cash holdings are positively related
to the firm’s capital expenditures

H7: Corporate cash holdings are lower in countries
with strong governance

HS8: Corporate cash holdings are lower in developed
financial markets
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Methodology and data collection

In this section, we describe the dataset that was used as
well as our variables and methodology. We bring into
focus the quantifiable observations that can be examined
statistically and produce solid generalizations.

Sample and Data

In order to carry out the practical part of the research, we
collected secondary data from the ORBIS database, com-
piled by the Bureau Van Dijk. The database includes infor-
mation on firms around the world, derived from their
annual financial statements. In a few particular occur-
rences, we used primary data obtained directly from the
annual reports. The sample includes listed and non-listed
oil and gas companies (NACE codes 061, 0610, 06, 0620,
091, 0910, 495, 4950, 3523) from 33 European countries
between the years of 2010-2014. Companies that relo-
cated their nominal registration to other jurisdiction or
subsidiaries of foreign firms were excluded. The countries
that are presented vary in their institutional and economi-
cal aspects. Some were left out as companies from a sector
that were lacking in some aspect.

After the corresponding criteria were applied, we pro-
ceeded to do a panel construction consisting of 800 firms
representing 4,000 firms in total from yearlong observa-
tions. The sample firms meet the following criteria: (a)
they possess more than $20 million in total assets; (b)
have a turnover of more than $1 million; and (c) hold
more than $0.5 million worth of cash reserves. Predom-
inantly, we needed variables such as the total assets,
tangible assets, working capital and cash holdings to be
positive, as well as any other variable defined as positive.
The data covering the governance issues was acquired
from the World Bank World Governance Index website
and the information on the capital market from the Z/Yen
Group and their Global Financial Centers Index.

As a measure of country-level governance, the World
Governance Index (WGI) aggregates six key dimensions
of governance: Voice and Accountability, Political Stability,

Table 2. Description of Variables

Lack of Violence, Government Effectiveness, Regulatory
Quality, Rule of Law and Control of Corruption. The Global
Financial Centers Index (GFCI) was obtained from a pub-
lishing agency website. This index encompasses two blocks:
instrumental factors and financial center assessments.
Instrumental factors consist of five broad areas constituting
the competitiveness of a capital market: Business Environ-
ment, Financial Sector Development, Infrastructure, Hu-
man Capital, Reputational and General Factors. The World
Bank, The Economist Intelligence Unit, the OECD and the
United Nations provided these quantitative measures. Sup-
plementary, we involved other firm characteristics, which
we anticipated would influence cash reserves.

Variable construction

Analogous with Ozkan and Ozkan (2004), we employed
the variable CASH1, constructed as the ratio of cash and
marketable securities to total assets. We also used the
variable CASH2, which is identical to CASH1 except that
the denominator is computed as the total assets minus the
cash and cash equivalents (Opler et al., 1999). Higher val-
ues of these variables will denote higher levels of liquidity
within the company. Similarly to Titman and Wessels
(1988), we used two proxies for size: SIZE1 was estimated
as the natural logarithm for sales and SIZE2 as the natural
logarithm for total assets. Capital market development
(GECI) was calculated by considering data from The
Global Financial Centers Index. For leverage (LEV), we
used the total debt to total assets. We measured capital
expenditures (CAPEX) as capital expenditures to total
assets. Net working capital (NWC) was estimated as the
net current assets minus cash. Cash flow was considered
as the pre-tax profits plus depreciation over sales (CF1) or
total assets (CF2). Collateralizable assets (COLL) were a
proxy for the collateral firm’s need to secure the loan and
were calculated as tangible assets over total assets. The
measures of the country institutional framework charac-
teristics (WGI) were governance scores obtained from the
World Governance Index. For more on the definitions of
the variables mentioned see Table 2 below.

Name Definition

Cash holdings (CASH1) Cash + Marketable securities/Total assets

Cash holdings (CASH2) Cash + Marketable securities/Total assets — (Cash + Marketable securities)
Size (SIZE1) In (Sales)

Size (SIZE2) In (Assets)

Leverage (LEV) Total debt/Shareholders equity

Cash flow (CF1) Pre-tax profits + Depreciation/Sales

Cash flow (CF2) Pre-tax profits + Depreciation/Total assets

Net Working Capital (NWC)

(Working capital — (Cash + Marketable securities))/Total assets

Capital expenditures (CAPEX)

Capital expenditures/Total assets

Capital market development (GFCI)  In (GFCI)

Collateralizable assets (COLL)

Tangible assets/Total assets

Institutional Governance (WGI) In (WGI)
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Regression model specification Empirica| findings

Since the data in our research encloses both time series L. L.

and cross-sectional elements, the particular set of data Descriptive statistics

would be known as a panel of data. We ran regressions Table Al in the appendix presents the descriptive statistics
with country-fixed effects, institutional framework for cash holdings on a country by country base. Summa-
characteristics, and the rating of the largest and near- ry statistics are presented below. The average values of

est financial center respectively. Our final regressions a cash-to-assets ratio of 12% shown in Table 3 resemble
employed both of the macro-level factors. All models those reported by Damodaran (2005) for U.S. oil and gas
were estimated using OLS regressions with the Hu- companies. The same goes for the mean leverage results
ber-White-Sandwich robust variance-covariance esti- (48%). Additionally, the variability of governance (WGI)
mator (VCE). The standard errors reported are robust and Financial market development ratings (GFCI) in

to cross-sectional heteroscedasticity and within-panel Table 4 are, respectively, a bit smaller and somewhat more
serial correlation. variable over time.

Table 3. Descriptive statistics for firm-level variables

Mean Standard Deviation Percentile 25 Median Percentile 75  Valid N

CASH1 12 .14 .03 .07 .15 4785
CASH2 23 1.89 .03 .07 .18 4785
SIZE1 12.37 1.81 10.94 11.95 13.37 4785
SIZE2 12.36 2.17 11.18 12.35 13.51 4572
LEV A48 .26 .28 49 .66 860

CF1 -5.22 175.01 .01 .07 23 3788
CF2 -.26 22.18 .04 .08 .15 3907
CAPEX -.099 133 -.151 -.085 -.039 672

NWC .00 .26 -.09 .00 12 4785
COLL 32 29 .03 25 .55 4758

Table 4. Descriptive statistics for country-level variables

Mean Standard Deviation Percentile25 Median Percentile 75 Valid N

voice_accountability ~ 79.0 23.2 75.1 91.9 93.4 4785
Polstab 63.0 22.1 57.3 63.5 76.8 4785
Goveft 79.2 19.1 67.3 89.6 92.8 4785
Regqual 80.5 19.0 74.9 86.7 94.8 4785
Rulelaw 77.1 23.7 63.0 90.1 94.2 4785
Corrupt 74.2 26.7 58.1 90.0 93.4 4785
WGI 75.5 21.5 67.2 86.4 89.3 4785
GFCI 634.4 87.8 581.0 629.0 677.0 4767
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Table 5. The effects of financial factors, WGI and GFCI on cash holdings

SIZE1 -0.00375™ -0.00512™ -0.0173™ -0.0247
(0.00180) (0.00192) (0.00622) (0.00779)
LEV -0.165™ -0.172™ -0.166™ -0.168™ -0.166™ -0.429™ -0.472™ -0.449™ -0.455™ -0.422™
(0.0244) (0.0257) (0.0249) (0.0306) (0.0227) (0.0793) (0.0908) (0.0858) (0.107) (0.0734)
CF1 -0.00000869™ -0.00000623 0.0000212 0.0000308"
(0.00000321) (0.00000363) (0.0000154) (0.0000177)
NWC -0.242™ -0.251 -0.236™ -0.229™ -0.222™ -0.650™ -0.701™ -0.644™ -0.695™ -0.578™
(0.0334) (0.0345) (0.0350) (0.0409) (0.0313) (0.130) (0.145) (0.139) (0.176) (0.115)
COLL -0.150™ -0.155™ -0.164™ -0.176™ -0.166™ -0.467" -0.492™ -0.525™ -0.618™ -0.508™
(0.0195) (0.0198) (0.0209) (0.0252) (0.0188) (0.0874) (0.0941) (0.101) (0.130) (0.0820)
WGI 0.000212 0.000297 0.000264 0.000127 0.000183 -0.000976 -0.000475 -0.000553 -0.000903 -0.00105°
(0.000207) (0.000203) (0.000203) (0.000236) (0.000207) (0.000607) (0.000509) (0.000512) (0.000635) (0.000605)
GFCI 0.000128™ 0.000116™ 0.000115™ 0.000145™ 0.000141" 0.000697" 0.000637" 0.000627" 0.000783™ 0.000706™
(0.0000492) (0.0000472) (0.0000466) (0.0000532) (0.0000476) (0.000208) (0.000192) (0.000189) (0.000221) (0.000188)
SIZE2 -0.00142 -0.00326™ -0.00557" -0.00465 -0.0110™ -0.0154™
(0.00157) (0.00163) (0.00192) (0.00400) (0.00434) (0.00554)
CF2 0.0976™ 0.113™ 0.0851" 0.378™ 0.404™ 0.372"
(0.0374) (0.0380) (0.0360) (0.138) (0.144) (0.144)
CAPEX 0.157" 0.516"
(0.0609) (0.238)
Constant 0.211™ 0.182" 0.202"" 0.249™ 0.225™ 0.466" 0.309™ 0.374™ 0.463™ 0.552""
(0.0342) (0.0351) (0.0359) (0.0419) (0.0356) (0.0958) (0.0849) (0.0871) (0.110) (0.110)
N 758 758 758 591 807 758 758 758 591 807
RrR? 0.261 0.258 0.267 0.317 0.281 0.158 0.154 0.162 0.195 0.167
adj. R? 0.254 0.251 0.260 0.308 0.275 0.150 0.146 0.154 0.184 0.160
AIC -1184.3 -1181.7 -1190.5 -883.2 -1149.8 1013.3 1016.8 1009.6 903.3 1213.0
BIC -1147.3 -1144.7 -1153.5 -843.8 -1112.3 1050.3 1053.8 1046.7 942.7 1250.5
14 Higher School of Economics



Journal of Corporate Finance Research / KopnopaTtvgHbie duHaHChl

2018 | Vol. 16 | # 2

Regression models

The standard errors in our first set of models are not
seriously inflated by the collinearity among regressors.
Adding CAPEX improves the models, but CAPEX is
missing for some of the companies, which decreases the
sample size. Country fixed effects were included into all
the models, but are statistically significant (p<0.05) only
for the models explaining CASH1 and not for the models
of CASH2. We found that some unobserved country-spe-
cific characteristics are able to influence CASH1, which
points to the possibility of including institutional frame-
work measures. We do so with the World Governance
Indicators (WGI) as possible determinants. These indica-
tors are highly correlated with one another. Consequently,
similarly to Seifert and Gonenc (2015), we averaged them
out across all six items. Controlling for firm character-
istics, the WGI is significantly positively associated with
cash holdings (p < 0.01). We cannot rule out the possibil-
ity of the presence of other country-specific factors such
as certain laws and regulations that are difficult to account
for in modeling. Indeed, we found that financial develop-
ment does also matter.

Our further discussion will be based on the models that
accounted for firm characteristics, governance character-
istics and financial market development as presented in
Table 5 below. It could be argued that the financial market
ratings vary by year and thus, there may be some sort

of variable bias that was omitted and was caused by not
accounting for time effects. However, the parameter esti-
mates for the last set of regressions with time-fixed effects
and which were not shown demonstrate the robustness of
our findings.

Regression results

Financial determinants

In line with Hypothesis 1, firm size (SIZE1 and SIZE2),
denoted either as total sales or as total assets, has a
negative coefficient with a varying significance, which

is consistent with the idea that larger firms can access
capital markets more easily and thus do not need to hold
much cash. The negative relationship lends credence to
the tradeoff argument, previously supported by Opler et
al. (1999), Kim et al. (1998) as well as Seifert and Gonenc
(2016). Smaller oil and gas companies with less operation-
al flexibility have limited access to liquidity via public or
private capital markets, while bigger energy companies
are provided relatively easy access to cheap debt financing
[Powell, 2015]. J.P. Morgan’s (2015) research also attests
that the size and scale of oil and gas companies are the key
determinants of their credit quality. A larger size helps
companies to move into higher rating categories and leads
to better credit access.

The significant negative relationship between collateraliz-
able assets and cash holdings confirms the evidence from
a European study by Martinez-Carrascal (2010) confirm-
ing Hypothesis 2. Since the proportion of tangible assets
in a firm’s balance sheets is a variable linked to their access
to external finance, this negative relationship results
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in easier access to external financing when a company
applies for a loan, which is largely in line with tradeoft
arguments. For the oil and gas sector, reserve interests and
operational cost intensive equipment help to establish the
loan amount and steer the availability of funds. Therefore,
oil and gas companies that have a strong balance sheet to
incur debt at cost-efficient rates can effectively manage
their capital agenda [Bloomberg, 2016].

Hypothesis 3 was rejected. We found a significant rela-
tionship opposite to what we hypothesized. Similarly to
Ferreira and Vilela (2004), the sign of cash flow to the
asset (CF2) coeflicient was positive, which contradicts the
tradeoft argument, but supports the pecking order theory.
In line with Saddour’s research on French firms (2006),
cash balances increase along with cash flow levels, since
companies can use their cash flow as a liquidity substi-
tution for finance investments. Therefore, as with other
companies, oil and gas firms primarily fund themselves
internally with cash flow and externally with debt (J.P.
Morgan, 2015). Findings by Chen (2016) also suggest that
oil companies build up cash reserves from cash flows. As
noted by Gavrilenkov et al. (2013), oil companies have
great influence over their cash management policy design
and can fine-tune conditions to given circumstances to
have a ready source of liquidity.

Our findings confirmed Hypothesis 4. Pursuant to Kim

et al. (1998), Opler et al. (1999), Ozkan and Ozkan (2004)
and Seifert and Gonenc (2016), leverage (LEV) signifi-
cantly negatively impacts cash holdings, suggesting that
highly leveraged companies resort to lower cash balances.
The pecking order theory stipulates a negative relation
between cash holdings and leverage: when investment
needs outstrip their internal funds, firms issue new debt.
In such a manner, once cash holdings fall, the leverage in-
creases. Developments in oil and gas capital spending and
production confirm this. Firms substantially increased
their investment outlays in order to finance the expansion
of production capacity and to facilitate new project devel-
opment [EIA, 2016] that could not be financed entirely
through internal funds.

In the results, the negative attribute of the NWC coef-
ficients is similar to those documented in Opler et al.
(1999) and Bates et al. (2009), which supports Hypothesis
5. It is consistent with the tradeoff model that regards
working capital as a substitute for cash holdings, since
such readily obtainable assets other than cash can be
liquidated in the event of a liquidity shortage. Indeed, as
reported by EY (2014), companies from the oil and gas
sector have been progressively focusing their attention

on cash and working capital management, in an attempt
to increase the returns on capital and to deliver sufficient
cash flow to support investments. There is a rising aware-
ness of how much value is left out because of the previous
small focus on working capital management and the firms
have to operate in a lower surplus cash environment.

Contrary to the observations of Kalcheva and Lins (2007),
who found cash to be negatively related to capital ex-
penditures, the relationship was positive and significant
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in our sample, which is in line with Hypothesis 6. This
suggests that oil and gas companies increase their cash
levels in order to finance capital expenditures. Largely
consistent with Mikkelson and Partch (2002), the cash
balances of energy companies should be sufficient to cov-
er investment programs. This positive relation is consist-
ent with firms who are building up a substantial buffer of
immediately available liquidity for precautionary reasons.

4.3.2. Institutional determinants

We reported evidence that companies from the oil and gas
sector in countries with a stronger institutional frame-
work (WGI) hold more cash compared to firms operating
in countries with weaker governance regimes. Therefore,
we rejected Hypothesis 7, as the findings contradict our
initial expectations and the empirical evidence of Dittmar
et al. (2003) and Seifert and Gonenc (2016). The results
are in line with Caprio et al. (2013), who also found a
positive relation between government quality and cor-
porate cash holdings. In a global sample, they found that
quality governance governments tend to hold back from
expropriation actions, and thus companies can hold more
liquidity with less fear of government seizure. Conversely,
consistent with the precautionary motive, companies tend
to shelter cash holdings from expropriation by carrying
lower cash balances and channeling liquidity into less ex-
posed tangible assets. Iskandar-Datta and Jia (2014) also
arrived at largely resembling findings.

Hypothesis 8 was also rejected, as we found the level of
capital market development (GFCI) was positively related
with cash holdings, which is contrary to Ferreira and
Vilela (2004), but consistent with Dittmar et al. (2003).
Oil and gas companies hold more cash in developed
capital markets and liquidity balances do not seem to be
determined by the failure to draw external financing. This
behavior could be explained by precautionary reasons
[Opler et al., 1999]. Firms hold excess cash to ensure that
they will retain the ability to invest when cash flow is too
low, compared to investment requirements. The results
also suggest that the financial market effect dominates

the governance effect, meaning that cash holdings in this
sector are clearly more sensitive to financial market devel-
opment levels than to governance factors.

Conclusions

We explored the determinants of cash holdings for oil and
gas firms in Europe, using panel data for the period of
2010-2014. We modeled the cash-to-asset ratio as a func-
tion of the company and country features. Similar to pre-
vious observations [Opler et al., 1999; Ozkan and Ozkan,
2004; Bates et al., 2009], our findings suggest that the cash
balances held by oil and gas firms are negatively affected
by firm size, the amount of liquid asset substitutes, as well
as leverage and they also have positive relations with firm
capital expenditures. These findings are largely in line
with the tradeoff reasoning that the optimal level of cash
holdings is the result of firms stacking up the marginal
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costs against the benefits of carrying liquid balances.

This is foremost applicable in the oil and gas sector, where
intrinsic forecasting challenges make holding a substantial
buffer of immediately available funds paramount. Consist-
ent with Ferreira and Vilela (2004), and Saddour (2006),
we found a positive relation between cash flow and cash
holdings, which supports the pecking order theory. So we
can safely assume that both the tradeoff and pecking order
theories provide a valid interpretation of the determinants
for cash holdings in oil and gas companies.

We provided evidence that firms in countries with

strong governance hold more cash. This is in line with
the findings of Caprio et al. (2013), who suggest that in
countries with poor governance, firms shelter assets from
state expropriation by keeping less liquidity, which is
more vulnerable to expropriation than illiquid tangible
assets [Myers, Rajan, 1998]. The level of financial market
development is positively related to cash reserves, with the
financial market effect dominating the governance effect,
which is likely to be indicative of the industry’s immense
appetite for capital.

With this contribution, we showed that managers should
take into consideration the settings of their companies
when making corporate cash policy choices. We look
forward to promoting further research on cash holdings
in oil and gas companies. It could be viable in future
works examining whether the cash ratios of listed oil
and gas companies significantly vary in comparison to
those of their unlisted peers, as earlier evidenced by Von
Eije (2012) for an international sample of manufacturing
firms. Also, we have not explored whether the perfor-
mance of oil and gas companies with large cash holdings
differs from that of firms with lower liquidity balances.
Therefore, analyzing the consequences of the high cash
reserves of energy companies in an international setting is
certainly a notable area for future research.
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APPENDIX

Table A1. Summary statistics by country: cash holdings

cashl cash2
: SD Perc. 25 Median Perc. 75 Mean Perc. 25 Median Perc. 75

AT (Austria) 0.149 0.129  0.052 0.11 0.206 0.21 0.23 0.055 0.124 0.259
BA (Bosnia-

Herzegovina) 0.059 0.026 0.034 0.058 0.08 0.063 0.03 0.035 0.062 0.087
BE (Belgium) 0.13 0.106 0.049 0.089 0.184 0.17 0.176  0.051 0.098 0.225
BG (Bulgaria) 0.102 0.076 0.029 0.102 0.144 0.122 0.101  0.03 0.114 0.169
CH (Switzerland) 0.191 0.136  0.092 0.173 0.285 0.273 0.233  0.102 0.21 0.399
CY (Cyprus) 0.068 0.048  0.037 0.062 0.078 0.076 0.059 0.039 0.067 0.084
CZ (Czech Republic)  0.079 0.086 0.023 0.057 0.086 0.099 0.137 0.024 0.061 0.094
DE (Germany) 0.15 0.157 0.045 0.096 0.205 0.257 0.485 0.047 0.106 0.258
DK (Denmark) 0.146 0.047 0.111 0.144 0.149 0.174 0.067 0.124 0.169 0.175
EE (Estonia) 0.062 0.079  0.024 0.038 0.066 0.076 0.129  0.025 0.04 0.071
ES (Spain) 0.09 0.108 0.029 0.056 0.102 0.123 0.214  0.029 0.059 0.113
FI (Finland) 0.021 0.022 0.006 0.009 0.04 0.022 0.024 0.006 0.009 0.042
FR (France) 0.13 0.14 0.034 0.081 0.183 0.203 0.365 0.035 0.088 0.224
GB (Great Britain) 0.151 0.177  0.033 0.082 0.197 0.316 0.804 0.034 0.089 0.245
GR (Greece) 0.096 0.084  0.046 0.077 0.104 0.118 0.131  0.049 0.083 0.116
HR (Croatia) 0.048 0.045 0.015 0.029 0.073 0.053 0.054 0.015 0.03 0.079
HU (Hungary) 0.084 0.094 0.017 0.054 0.115 0.106 0.146 0.018 0.057 0.131
IE (Ireland) 0.172 0.24 0.025 0.072 0.225 0.989 3.105 0.026 0.077 0.29
IT (Italy) 0.087 0.115  0.023 0.048 0.098 0.321 4.883 0.024 0.05 0.109
LI (Liechtenstein) 0.236 0.067 0.221 0.267 0.277 0.316 0.107 0.284 0.363 0.382
LT (Lithuania) 0.073 0.05 0.038 0.057 0.1 0.082 0.063 0.039 0.06 0.111
LU (Luxembourg) 0.167 0.182 0.034 0.083 0.274 0.278 0.377 0.035 0.09 0.412
LV (Latvia) 0.112 0.081  0.052 0.088 0.127 0.136 0.119  0.055 0.096 0.146
MT (Malta) 0.02 0.005  0.017 0.018 0.022 0.02 0.005 0.017 0.018 0.022
NL (Netherlands) 0.151 0.156 0.031 0.089 0.234 0.235 0.325 0.032 0.098 0.306
NO (Norway) 0.117 0.147 0.019 0.06 0.155 0.21 0.567 0.019 0.064 0.184
PL (Poland) 0.108 0.101 0.037 0.06 0.162 0.138 0.158 0.039 0.064 0.193
PT (Portugal) 0.044 0.04 0.014 0.027 0.083 0.048 0.046 0.014 0.028 0.091
RO (Romania) 0.056 0.077  0.016 0.029 0.059 0.069 0.128 0.017 0.03 0.063
RS (Serbia) 0.033 0.04 0.003 0.015 0.061 0.036 0.045 0.003 0.015 0.065
RU (Russia) 0.079 0.095 0.017 0.042 0.108 0.103 0.172 0.017 0.044 0.121
SE (Sweden) 0.064 0.044  0.027 0.062 0.091 0.071 0.053  0.028 0.066 0.101
SI (Slovenia) 0.035 0.023  0.012 0.041 0.054 0.037 0.025 0.012 0.043 0.057
SK (Slovak Republic)  0.095 0.074 0.042 0.058 0.13 0.112 0.101  0.044 0.062 0.15
TR (Turkey) 0.151 0.173 0.02 0.077 0.229 0.267 0.498 0.02 0.084 0.297
UA (Ukraine) 0.08 0.087 0.015 0.053 0.124 0.099 0.131 0.015 0.055 0.141
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AHHOTaIMA

YpaBHeHne 6€3y6bITOYHOCTH OIMCHIBAET COOTHOLIEHE (PMHAHCOBBIX ITOKA3aTe/Iell KOMIIAHNUM TIPY Pas/IMIHbIX YPOB-
HAX IIPOM3BOACTBA 1 peayy3sanyu. IlepeMeHHbIe B ypaBHEHNI CYUTAIOTCSA JeTePMUHVPOBAHHBIMM (HeC/TyJaiHbIMM)
Be/IMYIMHAMIL. B cTaThe IpepcTaBieHa MaTeMaTIIIeCcKasi MOJIe/Ib, KOTOPasi JOMOMHSET aHanu3 6e3yObITOYHOCTH, BKITIO-
Jas1 B HETO HEONPeJeTIeHHOCTD, COITy TCTBYIOLIYIO OIepaIlIOHHOI AeATeNbHOCT. BhIpydKa OT peannsaluy onmcbBa-
eTcs KaK C/Iy4aiiHas BeJM4YMHA, KOTopas popMUPYeTCcs B pe3y/bTaTe FeOMeTPUIECKOr0 CTOXaCTIYeCKOTO JBVDKEHNA.
J71 ydeTa XapaKTepUCTUKI HEOIpele/IeHHOCTH, CBA3aHHOI CO BpeMeHeM, MCIIONIb30BaHa KOHIIEII[VA OIepalyIOHHOTO
I[MK/Ia, KOTOPAs JaeT IpeCTaB/IeHIIe O CPOKE MHBECTHUINII B 000POTHBIE AKTUBbI OT MOMEHTA IIPHOOPETEHNsI CBIPhS 11
MaTepyajoB O MOMEHTa NOCTYIIEHVS BEIPYYKH. [loydeHHble HaMM ypaBHEHVS IO03BOJIVIIY IPefCTaBUTD IPUObUIb
KOMIIAH!IY B BJJIe Pa3HOCTY MaTeMaTH4eCKUX OXXUJJAHUI IIOIOKWUTEIBHOIO U OTPULIATE/IbHOIO (PMHAHCOBBIX pe3y/IbTa-
TOB. Takoe oIMcaHne pacKpbIBAET CTPYKTYPY IPUOBIIN C TOUKY 3PEHMST BO3SMOXKHBIX O/TATOIPISITHBIX U HEO/IArOIPYsAT-
HBIX JICXOJIOB, BK/TI0YasA B aHA/IN3 a/IbTEPHATVBHbIE CIIEeHAPUI Pa3BUTUA KOMIIAHWIL

B nmononHenne K TeOpeTMYECKUM MCC/IESOBAHNIAM MBI IIOKa3bIBaeM, B KaKOJ CTENIEH) HEOIIpele/IeHHOCTDb BhIPYYKM BIIU-
seT Ha (DMHAHCOBbIE MI0Ka3aTeny CTabuIbHO paboTatoleit kommaHyu. C 9Tol 1Ie/bI0 PACCMATPUBAIOTCS TUCTOTPAMMBI
IVIOTHOCTH pacIpefie/ieHNs] oKas3aTesell, NCIIONb3yeMbIX B aHamu3e 6e3y6pirouHocTy. OHM HAIVIA[HO IePefaloT BKIaf
CIy4daiiHON cocTaB/AwIell. Mbl IpMBOAMM IIPUMEpPbI TOTO, YTO BBIBOJBI, CI€/TaHHbIE C YUYETOM CY4alfHOTO XapaKTepa
BBIPYUKI, 3HAYUTEIBHO OT/IMYAIOTCS OT PE3y/IbTaTOB KIIACCHYIECKOTo aHasu3a 6e3y6bITouHOCTH. B pamMkax paboTs
(GYHKLMOHMPOBaHIe KOMIIAHIU PACCMATPUBAETCA IIPEUMYIIECTBEHHO C MTO3UINN COOTHOLICHMUS 3aTPaT U BBIPYUKIL
Bmecre ¢ TeM moy4eHHbIe ypaBHEHM I MOXKHO MCIIO/Ib30BATD [ OLEHKY PMCKA OIIePALMOHHOI JeATEeTbHOCTI. DTOMY
HOCBAIIEHBI MHTEPIIPETALNs MOJIE/IU B TEPMIHAX OILIMOHOB I PacyeT peHTabeIbHOCTI KAIIUTaa C y4eTOM PICKa.
3aMeTyM, YTO CLIeHaPHbII ITOAXOJ] IIMPOKO IPUMEHAETCA IPU OLleHKe CTOMMOCTY MHBECTUIIOHHBIX IIPOEKTOB. B 3TOM
OTHOLIEHNY ONMCAHHBIN HaMU TTOJXOJ, C YIIOPOM Ha pacdyeT MaTeMaTHYeCKMX OXKMJJaHNIl II0/I0KUTETbHBIX ¥ OTPUIIA-
TeJIbHbIX I€HEXKHBIX TIOTOKOB IIPOEKTA MOXKET PACCMATPUBATbCs KaK BK/IAJl B pa3BUTHE TE€OPUY IPUHATUA MHBECTUIIN-
OHHBIX PeIIeHMNIL.

KinroueBbie croBa: aHamm3 6e3yObITOYHOCTH, OIIEPALMOHHBII VIKJI, MATEMATIIECKOE OKMIAHNE I BEPOSITHOCTD
IpUOBLIN 1 YOBITKA, CTOMMOCTD OIIINMOHA, TOYKa 6€3yOBITOYHOCTI

JEL: C67, G31, M21
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Beenenue

OrnepalyoHHasI esTebHOCTD KOMITAHNY CTATKUBAETCs
C HEOXXIJAHHOCTSMM, KOTOPbIE TPYHO IPEAYCMOTPETb.
CreleHb HeOIpefe/leHHOCTI BO3PACTAET B IIEPUOJBI Pe-
reccuit. ITO MIPOUCXOANT KaK HA OTPACTIEBOM YPOBHE —
B OfJHVIX OTPAC/SIX eI UAYT XOPOLIO, a PyTHe Vc-
IBITHIBAIOT TPYAHOCTM, TaK ¥ HA YPOBHE KOMITAHWIT —
YCUIMBAETCS HEOIPEe/IEHHOCTD JOXOZHOCTY 1 TEMITA
pocta npopax [brym, 2016]. Ananus 6e3y0bITOYHOCTI
SIBJISIETCSI OJIHUM U3 OCHOBHBIX METOJ[OB, UCIIOIb3yEeMBbIX
IIpJ UIAHMPOBAHNM [IPOU3BOCTBEHHOI AESITENBHOCTIL.
BosH1mkaeT BOIpoc: KaKiuM 06pasoM MOXKHO y4ecTb Heo-
IIpeie/IeHHOCTD OIePaliMOHHOI fesTenbHoCcTH? Hekoro-
poe IpeficTaBIenne 06 9TOM AT CIIOCOOBI YIIPaBIeHNs,
IIpVIMeHsIeMbI€e B YCIOBSAX, KOTZA BEIMUMHY CIIpOca
MOXXHO OLIeHUTb JIMIIb IPUOIVDKEHHO. B mepBoM pasperne
PaboThI MBI PACCMOTPYM HECKOJIBKO TaKMX CIIOCOOOB.
3TO MO3BOMUT HaM BBIAEINTD [IepeMeHHbIe, CBsI3aHHbIe

C HeollpefieNleHHOCThI0. [lasee GyfeT OKa3aHO, KAKMUM
06pa3oM OHM OIIPeNeIAI0T BENMNUMHY CTy4ailHOI COCTaB-
JIAAIOLell B ypaBHEHNUH 0e3yObITOYHOCTH.

Hamra MaTemarndeckas MOJeNb JOIOMHACT aHAIN3
6esybsrToaHOCTH. C €e TOMOIIBIO B KPYT PacCMaTpyBa-
€MBIX BOIIPOCOB BBOZIATCS a/IbTEPHATUBHBIE CLIEHAPUN
PasBUTHA KOMITaHVM. B 9TOM OTHOLIEHV CTIe YOIV
paspen paboThl AB/IACTCSA OCHOBHBIM. 3/ieCh BBIpyYKa
paccMaTpuBaeTCA KaK Pe3y/IbTaT CIy4aiiHOro Impolecca,
I7IS1 ONVICAHUA KOTOPOTO MOYKHO IIPUMEHNUTD MOJIENb
TeOMeTPIYECKOTO CIIyJaifHOTO IBVKeHNA. Takoil moaxoy
MI03BOJIAET OLIEHUTb MaTeMaTHIeCcKe OXXIJaHNA Ipu-
ObUIM 1 YOBITKA, COIY TCTBYIOLLJE Peaii3aliuy Ipo-
M3BOJCTBEHHBIX I/TaHOB. PVHAHCOBDIN Pe3y/IbTaT MbI
IIpeficTaB/AeM B BIJIe CYMMBI 9TUX Be/dauH. s 6onee
IIy6OKOTo IIOHMMaHYI UCIO/Ib3YeMOr0 HaMU IIOfIXOfia MbI
OIINIIEeM TIPENIOKEHHYI0 MOfIe/Ib B TEPMIHAX OIIIVIOHOB.
OTMeTNM, 4TO CyILIeCTBYeT 3HAUNTE/TbHOE KOMITIECTBO
Mogierieif, OCHOBAaHHbIX Ha YICIO/Ib30BaHNMI KOHIIETIIIVIN
«peasIbHbIX OIIVIOHOB». JTa KOHIENINA YCIEIIHO IpuMe-
HATCS J/IA pellieHNs BOIIPOCOB, CBA3AHHBIX C AHA/TN30M
MHBeCTUILINII B IPUPOLHBIe pecypchl [Brennan, Schwartz,
1985] u OLIeHKOII CTOMMOCTH OTCPOYKM BpeMeHU HBe-
cruposanus [McDonald, Siegel, 1986]. Xots o6mactb

e JICIIO/Ib30BaHNA 3HAYNTETbHO MNpe, IPUBeSeHHbIN
IepedeHb COOTBETCTBYET TOMY, UYTO peasibHbIe OIIVIOHBI
B 3HAYMTEIbHOI CTEIIeH) — MHCTPYMEHT pelleHN 3a/ad,
CB3aHHBIX C MHBecTHpoBaHMeM [byxBanos, 2004], a He ¢
OIIepPaIVIOHHO [IeATe/TbHOCTbIO KOMITaHMIA.

HeomnpepeneHHOCTD CTY)XUT IPUYMHOI HapYLIEHNsI
ycroranBocTy KoMnaunu. OTKIOHeHue QMHAHCOBBIX
K03} PULMEHTOB OT HOPMATVBHbIX 3HAYEHIIT MOXKET
CITY)KUTb IIPU3HAKOM Ipubmmkerns 6ankporcTsa [Peno-
poBa, Tumodees, 2015]. TOT cr10cob OLEHKNM YCTONYN-
BOCTH OCHOBBIBAETCS Ha Pe3y/IbTaTaX SKOHOMETPUIECKIUX
VICCTIEfOBAHMIT BBIOOPKIM KOMITAHWI, OTHOCSIVXCS K
OIIpefie/IeHHON OTpacin. B paboTe npumeHsietcs: Apyroii
noaxog. OH MCIIO/Ib3yeT AaHHbIE, OTHOCSIIVECS K OHOI
KOMITaHVM. MBI TpeACcTaBuM rpadudecky fUanasoH,
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B KOTOPOM C/Ty9YaliHasi COCTAB/ISIONIAs B YPaBHEHUN
6e3y6bITOUHOCTY Hanbortee 3sHauuTebHa. COOTHECEM
OIIEPAIIVIOHHYIO IPUOBUIb CO CTyYATHBIMI KO/IeOaHUAMY
BBIPYYKM. PaccMOTpuM, OT 4ero 3aBMCUT CKOPOCTb Ilepe-
XOfIa OT O{HO3HAYHOTO yOBITKA K OJfHO3HAYHOI IIPMObI-
ym. [IpoananusupyeM BIVsHME aCUMMETPUM QYHKIIUI
TJIOTHOCTY Ha TOYKY 6e3yOBITOYHOCTH. B pamKax cToxa-
CTUYECKOTO MOAXona 6yayT pasoOpaHbl BCe IOKA3aTeNl,
I/ICHO]IbSyeMbIe pn praB]IeHI/H/I KOMITaHUEN B YCHOBI/IHX
HeoIlIpefie/IeHHOCTI. PaHee paspo3HeHHbIe, Tellepb OHI
PaccMaTpPUBAIOTCSI COBOKYITHO, KaK ITePEMEHHBIE OJJHO-
TO M TOTO XXe ypaBHeHI/IH. Cranet IIOHATHBIM, KaK X
CodeTaHue ONpefieNsieT BIIVsTHIE HeOIIPee/IeHHOCTI Ha
OIlepalLVIOHHYIO IPUOBLIb.

KiroueBoe ycroBye cTOXacTIYECKOTO ITOAXO0a COCTOUT

B TOM, YTO [TOKA3aTe/I! KOMIIAHUY, paCCUNThIBaeMble Ha
OCHOBE BBIPYUKH, C/IeflyeT PAacCMAaTpUBATh KaK CIydJaii-
Hble BeTMYMHBL. Bo MHOrOM TaKoJi ITOIXON, OIMpaeTcA

Ha 5KOHOMeTpHyecKuii ananus. Ha ypoBHe oTfienbHOI
KOMIIAHIY BO3MOYKHOCTY 9KOHOMETPUKI CHYDKAIOTCA.
9TO CBA3aHO C OTHOCKUTENTBHO HEOOIBIINM 0OBEMOM IKC-
HepYMeHTa IbHbIX JAHHBIX, KOTOPBIMI MBI pacIiojlaraeM
IpY HOJOOHDIX MCC/IEOBAHNAX — OH OTPaHNMYeH YUC/IOM
OyXranTepcKMx oT4eToB. TeM He MeHee, B 3aKIIIOUNTENb-
HOI1 4acT! paboThbl pacCMAaTPUBAETCS ITIOTHOCTD pac-
IpefieleHNA TI0Kasareell, UCIIONb3yeMbIX IIpY aHa/IN3e
6esyOprTouHOCTH. Brarofapss 9TOMy CTAaHOBUTCS TIOHAT-
HO, B KaKOJf CTEIIeH! UX Be/IMYMHA 3aBJUCUT OT CITydas.
Ha npumepe BbIOpaHHOI KOMIIAHMM ITPOAEMOHCTPUPO-
BaHO, KaKIM 00pa3oM criefiyeT IpUMeHATb IOy deHHbIe
HaMy ypaBHeHMA. Bce pacdeTsl BBINIOTHAIOTCA C YI€TOM
JIOMUHMPYIOIEro BIVMAHUA CIy4aiiHOM COCTaBIIAIOLIEN.
B mpunoxeHnsx K paboTe IpyUBefeHbl MaTepHUaIbl, Pas3b-
SICHAIOLIVIE HEKOTOPbIe BOIIPOCHI, CBsI3aHHBIE C 000CHO-
BaHMeM MOJe/IN U ee IpYMeHeHMeM /I OLleHKM pUcKa
OIlepallMiOHHOI IeATe/IbHOCTH.

Cnoco6bl ynpaBnexus
B YCJ/IOBUSIX HEoNnpeaeNneHHOCTH

06 ypoBHe HeOIIpefie/IeHHOCTI ONIePALIVIOHHO Jiesi-
TEJIBHOCTY MO>KHO CY[JUTh Ha OCHOBAHWUI HAJIeXKHOCTH
[POTHO30B BBIPYYKM, KOTOPBIMM PACIIO/IaraeT KOMITAHUSL.
VsMeHeHMe LjeH U 06'beMOB peatn3aLy IPOJYKLINN
HPOVICXOAMT IO, BHELIHUM B/IUSIHUEM, YTO OTPaHIYMBa-
eT CTelleHb KOHTPOJLS 3THX MoKasaTeneil. OfyH U3 HOAX0-
JIOB 3aK/II0YAeTCsI B YMEHbIIEHNN pa3Maxa CIy4aiiHbIX
Konme6aumit Boipyuxu. CoBeplirasi pacyeTsl, OCHOBaHHbIE
Ha MHKPEMEHTA/IbHBIX JAHHbIX, MO>KHO PACCYNTATD
pasmep 6e3yOBITOYHOrO M3MeHeHMs 00beMa IPOfaXK HpK
U3MEHEHNY IIeHbI U KOMIIEHCHPOBATD [OTEPIO JOXOHa,
CBS3aHHOTO C «3(PEKTOM LI€HbI», JOMONTHUTENbHbIM
noxonoM ot «3ddekra o6vemar [uraes, 2008]. Croco6
MOXXHO UCIIO/Ib30BaTh KaK Iy HEO/IarONpUATHBIX U3Me-
HEHMSIX PBIHOYHBIX YCTIOBUI (B CTy4ae CHYDKEHNS [ieHbI
HPOAYKIIMI), TaK 1 IPU HACTYIUIEHUN G1aronpusiTHBIX
cobbiTnii (IIOBBILIEHNE LieHbl). B pesynbrate Heompepe-
JICHHOCTD BBIPYYKI CHYDKAETCS.
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ComMHeHItE B IIPOTHO3€ B/INAET HA IIPON3BOACTBEHHDIE
mporeccsl. B aToMm ciryyae mepey KOMIIaHMel CTONT 3aia-
9a BBIITYCKa IIPOAYKI NN B YCTIOBMAX, KOrja CIIpOC TOYHO
He n3BecTeH. Tak Kak peleHye 06 00'beMax IpON3BOf-
CTBA IPMHMMAETCA B HaYa/I€ IEPNOAA IVIAHMPOBAHNA, A
nHpopManya 0 PaKTUYIeCKOM CIpOCe IOCTYIAeT 103/ -
Hee, TO HeOOXOIMM MeXaHU3M PeryIupOBaHUA COOTHO-
meHNA TEKYIIVX OIEPAallVIOHHBIX 3aTpaT " O)KI/IIIaeMOI/UI B
OynmyiieM BBIPYYKU. [/ pellleHNs 9TOl 3a/ja4dy Ipefia-
TaeTcsa IPUMEHATDH a/ITOPUTM, OCHOBaHHBIN Ha IIpMHINIIE
00paTHOI! CBA3M, — Ha KaX/IOM IlIare IJITAHUPOBAHUA
CBefleHN:A 00 MMeIoIeMcs 3aI1ace TOTOBO PO YKIVIN

n (baKTI/I‘{eCKOM CIIpOCe NCIOIb3YIOTCA /I KOPPEKTU -
POBKM IIPOU3BOACTBEHHON IeATE/IBHOCTY CIEAYIOLIEro
nepuopa [byxsanosa, [lerpycesuy, 2011]. OtmeTnm,

YTO 3TOT CIIOCOO YHOpaB/IEHNMA OKa3bIBA€T B/IVAHNE Ha
XapaKTepUCTUKY HeOlIpele/IeHHOCTH, CBA3aHHYIO CO
BpEMEHEM, YMEHbIIASA NVICIIEPCHNIO TEMIIA POCTA BBIPYIKI
IIpYM YBENMMYICHNN NI€PNOJA IVIAHVNPOBAHNA.

BrustHne cy4daiiHbix (akTOpPOB He BCeTfia OTPUIIATEIbHO,
Apyras uyepTa HeoIpe/le/IeHHOCTY IPOsIB/IAETCA B IOTEH-
IaIbHOM pocTe npu6bi. TakuM 06pasom, IpuHUMa-
eMble pellieHNs HY>XX/JaloTCA B KPUTEPUY, YIUTHIBAIOLIEM
KaK YTPO3bl, TaK ¥ BO3MOYKHOCTH, COITy TCTBYIOIINE
cuTyauuu HeonpezieieHHocTH. C y4eToM 3TOro IpaBuiia
IIOCTPOEHO yIIpaBJieHe IPOU3BOJICTBEHHOI! [ieATeIbHO-
CTbI0 KOMIIAHIU KaK ITPOLIECCOM, Ha BXOfie KOTOPOTo —
3aKyIlaeMble MaTepuaibHble PECYPChI, Ha BHIXOTE —
KOHEYHbIT IpoRYKT [Mazepa, 2015]. IIpenmonaraercs,

9TO NPOM3BOACTBO OCYILIECTBIAETCA B YCIIOBUAX, KOIga
KOMITaHMA He YBepeHa B 06beMax CIIpoca Ha CBOIO ITPO-
LYKIIMIO ¥ B JOCTYIHOCTY GaKTOpOB Ipou3BoacTBa. s
BBIOOpA HAWTYYIIETO PeIleHNs MpefIaraeTcs NCIONb30-
BaThb KpMTep]/II?I «IIaHChI MUHYC PUCKII». 3HavyeHme 3TOTO
IIOKa3aTesLd OTPakaeT BePOSATHOCTD aKTya/IM3alli B
OymylieM pas3IMIHbIX COOBITIIT, KOTOPbIE B CTy4ae Or1a-
TOIIPMATHOIO XapaKTepa ABJIAIOTCA HIaHCAMU, B IIPOTUB-
HOM CJIy4ae — pycKaMu. BeiOop pelrens ocHOBbIBaeTCA
Ha COOTHOLIECHUN 6IIaFOHpI/I}1THbIX n He6HaI‘OHpI/IHTHbIX
MICXOJIOB.

[TpuMeHeHMEe YKa3aHHBIX COCOBOB CIIOCOOCTBYET IIOHN-
JKEHWIO YPOBH HeolpeneneHHocTin. Ecu pacnonoxnts
MOJIe/I B OPsiIKe BpEMEHU IYO/IMKALMN COOTBETCTBY-
folL[eil paboThI, TO IOTYYUTCS TlepedYeHb II0Ka3aTerIelt,
OICHIBAIOLINX BIIUSHIE HEOIIPELETIEHHOCTH CO BCE
6071ee BBICOKOII CTereHbt0 06061eHns (puc. 1). Takoe
[peCTaB/IeHNe He SBJSEeTCS B IIOJIHOM CMBIC/IE K/IACCHU-
duKkanyeit, HO epefaeT YPOBHI, Ha KOTOPBIX IIPOSIBIIS-
€TCsI CIyJaliHblil XapakTep crpoca. OCTaeTcst OTKPBITHIM
BOIIPOC O MEXaHMU3Me, HOCPESCTBOM KOTOPOrO MOXKHO
651710 651 0OBENVHUTD [IEPEMEHHBIE, CYI[eCTBEHHbIE

[PY UCIIOTIb30BAHUM TOTO WIM MHOTO CII0co6a yrpas-
nenns. OnHa 13 3aa4d Hallero MCCIeOBaHMsA COCTOUT B
BBIBOJI€ AHA/IUTUYECKOTO BBIPAKEHN S, ONMCHIBAIOIETO
3aBIMCUMOCTD OIlEPAL[OHHOI IPUOBUIN OT II0Ka3aTeJIelt,
XapaKTePU3YIOLIMX HeolpeeneHHOCTh. [Tocmenyommit
9KOHOMETPUYECKUIT AHAJIN3 — [IPUMEP [IPAKTIIECKOTO
[pYMeHeH VS IPeI0KEHHON MO/

Pucynox 1. IToxasareny, XapaKTepysyIolye ClocoObl yIIpaBIeHN!sA B YCIOBUAX HEOIPee/IeHHOCTH

YnpaBneHue ocHoBaHHoOe
Ha UHKPeMeHTaJIbHbIX
AaHHbIX

YnpaBneHue

Benunynna
OTKJIOHEHWS BbIPYYKHM
noj, BO3AeNCTBneM
Cy4aiHbix akTopoB

ucnonb3ylowee NPUHLUAN
obpaTHoM cBA3MU

CooTHoWweHMe 0bbeMoB
Npov3BOACTBa U crpoca
I/19 Nepuoaa paBHoro
Lwary niaHnupoBaHus

YnpaBneHue
BKJIlOYaOLLee
npoL,eccHbI NOAXoA,

CooTHolweHne
NONOXMN-TEeNbHbIX
M OTPULATENBHbIX
MCX000B

MaremaTuyeckas
Mofenb

I[Tpu anammse 6e3yOBITOUHOCTH MCCIEAYIOT B3aNMOCBSA3Db
HPpUOBUIM, BBIPYYKIU U 3aTPAT IPYU PA3NINYHBIX YPOBHIX
HIpou3BOACTBA U peamsanyy. C TOUKM 3peHns obopa-
YMBaEMOCTY TOBAPHO-MaTepUaIbHBIX 3aIaCOB (IHAHCO-
BBIil pe3y/IbTaT ABJIAETCS C/IEICTBMEM BBIIIOTHEHNA P
OIEepAIMOHHbIX IMK/IOB'. JIOMOMTHNM ypaBHEHMe 6e3y0bI-
TOYHOCTY YKa3aHMeM Ha MOMEHT BpeMeHM, K KOTOPOMY
OTHOCKUTCA TOT V/IY MHOJ TI0Ka3aTe/b 110 OTHOIIEHNIO K
OllepallMOHHOMY LIVIKITY:

EBIT, =V, —(FC, +VC,)-e"" =
=V, —K,-e"" =V, =K,

» (D

rie EBIT,n V, _onepanyuoHHas Mpu6bIIb 1 BHIPYUKa,
KOTOpble KOMIIAaHMUA OXXIJAeT IMOYINTh Yepes BpeMs ¢
paBHOE IJIUTE/TbHOCTY ONIEPAIIOHHOTO IIMKJIA;

K, — cymma nocrosunbix (FC ) n nepemennbix (VC,)
3aTpar, COBepIIaeMbIX B Havajle OIIePAL{MIOHHOTO IIMKJIa;

K,=K,-e"’ — olleHKa CTOMMOCTH 3aTPaT Ha MOMEHT
OKOHYAHNA OIIePAIMIOHHOTO IIVK/IA, paCCYUTAHHAA 10
CTaBKe HeIIPepbIBHO HAYNMC/IAEMbIX IIPOLIEHTOB L.

! 3aM€TI/IM, YTO IMOC/IEA0BATE/IPHOCTD UK/IOB OTHOCUTENIBHO APYT Apyra He Ba)KHA. Moxno TIIpefCcTaBUTh, 4YTO OHepaHMOHHbIﬁ LMK COOTBETCTBYET
JICTIIDITAHNIO B TEOPpUN BepOﬂTHOCTeﬁI. 3aKOHOMepHOCTI/I, KOTOpPbIE ITPOABIAIOTCA B VICIIPITAHMAX, HE 3aBUCAT OT TOT'O, IIO/TyYAIOT ¥IX HA OCHOBE
HECKONBbKMX ITOCIEN0BATENbHBIX VICIIBITAHUIT VIV Ha OCHOBE MHOXKECTBa OJHOBPEMEHHO COBEPIIAEMbIX ucnbiTanmii. [To 3aBEpLIEHNN ONEPALIOHHOTO
OUKIIa (VICHbITaHI/IH) KOMITaHWA MOXKET IMOTyINTD KaK HPI/I6]JUH>, TaK " y6bITOK‘
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C y4eToM HeoIrpefieIeHHOCTY CIIPOCa IIPEefiCTaBYIM BBI-
PYUKY OT peanysalyuin B BUje CTyJaifHOTo mporjecca

S,, COOTBETCTBYIOIETO TEOMETPUYECKOMY OPOYHOBCKOMY
nBwkennio [Inpses, 1998, c. 290]*

5=S,¢ -k e

rae S, S, — BbIPyYKa B MOMEHT BPEMEHMU ¢ ¥ B HaYa/lb-
HBIIl MOMEHT BpeMeH;

0 — CTaHJapTHOE OTKJIOHEHE orapudma TeMIIa pocTa
BBIPYYKN (32 IOf);
W, — cranfapTHOe 6pOYHOBCKOE JIBVKEHME;
U — OXXuyjaeMblii torapugM TeMIla pocTa BBIPYYKI IIPK
CTaH[JapTHOM OTK/IOHEHUY PaBHOM HYIIIO (3a T'Of);
t — BpeMs pasBUTHsI CIIYYaifHOTO IIpoliecca (B efuHMIIIAX
roga).
B stom ciryyae snavenuio V, B ypasHenun (1) 6ymer
COOTBETCTBOBATh MaTeMaTMIecKoe oKmpanme (cpemHee
3HaveHMe) CTy4aifHOro Imporjecca:

+00
V,=E(S,)= j s-a(s,t)ds, (3)

0
I7ie S — BO3MOYKHbIE 3HAYEHSI C/TYYaltHO BEMMIMHBI;
w(s,f) — IVIOTHOCTD pacIpefie/ieHIsl CeYeHNA CTydaiiHO-
ro mporecca S, B MOMeHT Bpemenn t. [TapameTp BpemeHn,
VICIIO/Ib3Y€eMBIII [PV OIVICAHWI IIOTHOCTY PacIpesere-
HVISI, TOBOPUT O 3aBUCUMOCTH 3aKOHA PACIIpeNieieH s OT
IUINTENBHOCTY OMIEPAI[MOHHOTO IINKIIA.
TaxuM >xe 06pasoM omuILeM ONepaIIOHHYIO IPUOBIID,
IIPefCTaByUB ee MaTeMaTH4ecKoe O>KIjaHNe B BUE pas-

HOCTH, IIEPBBIiT WIeH KOTOPOJ COOTBETCTBYeT MaTeMaTMH-
4eCKOMY O>KMJJaHNIO TPUOBIIY, 2 BTOPOIT — YOBITKA:

EBIT, = [ (s=K,)-(s.t) ds =
0

400

= J.(s—K,)wo(s,t)ds—

_I(Kf —5s)-@(s,t)ds =Ci— P,

roe Ct_ MAaTEMATUYECKOE OXKMTaHNE l'IpI/[6bITH/I;

P, — maremarmdeckoe oxupanue yoprrka. O6osnaueHns
9TUX BEIMYMH IPUBEEHDI C TapaMeTPOM BpeMEHN f, TaK
KaK OHJ XapaKTepu3yIoT (pMHAHCOBBII pe3y/IbTaT KOMIa-
HIM Ha MOMEHT OKOHYaHMA OIEePalMOHHOTO IIUKJIA.

YpaBHeHue (4) IpefCTaB/AET ONEPALVIOHHYIO IPU-
OBI/Ib, KaK Pe3y/IbTaT BBIIOTHEHNU Psa OePA[IOHHBIX

UKJIOB, Ka)KI[bIIU/I 3 KOTOPBIX 3aBEPUIACTCA CHY‘Iaﬁ[HbIM
CcoOBITHEM — TIOTyI€HMEM ITIOJIOKUTEIDHOT'O VI OTPU-
JATCIbHOTI O (bI/IHaHCOBOI‘O pe3ynbrara, I09TOMY Ha30BEM
€ro CTOXaCTUMYECKMM YPaBHEHNIEM 663y6bITO‘IHOCTI/I.

/151 TeOMeTPIYECKOTrO CITy4ailHOTO FBVDKEHNsI IIOT-
HOCTb pacrpefeneHust w(s,t) omucpiBaeTcst morapud-
MIYeCKIT HOPMa/IbHbIM 3aKOHOM, YTO II03BOJISIET HATI
MHTeTpasbl, BXofsAe B ypaBHenue (4) [Hull, 2002, p.
262,

ITpuHuMas BO BHUMAHIE, YTO MaTeMaTIIeCKie OKI/a-
HIIsI IPUOBIIN 11 yOBITKA PACCUMTHIBAIOTCS HA MOMEHT
OKOHYAHUIS OIIEPALIVIOHHOTO [{MK/IA, IOJYINM CIERYI0-
Ijye ypaBHeHMsI ALt pacdera 9tux BemdauH (IIpnmoxe-
Hue 1):

° MATEMATUYECKOE OXKMTaHUE l'IpI/[6bITH/I PpaBHO:

C,=V,-N(d,)-K,-N(d,); (5

o MaTEMATUYECKOE OXKMOaHIIE y6bITKa PpaBHO:

R=V,-(N(d))=1)=K,-(N(d,)-1)=

t

:Ct_(I/t_Kt):Ct_EBIT; ©

HHuTerpasbHble GYHKINMN HOPMaIbHOTO PACIpesee s
N(d,) n N(d,) uMetoT apryMeHTbI, PaBHbIE:

2
ln(ﬁ)+a—’
K 2

t

2

ln(ﬁ)—a—’
wdy=—"

9, 9,

dlz :dl_o-t’(7)

I/le 0, — CTaH[]apPTHOE OTKIOHEeHMe forapudma Temma
pOCTa BBIPYUKHU [IA IIPOMEXYTKa BpeMeH, paBHOIO
IMUTETLHOCT OIIEPAVIOHHOTO IIUK/IA.

B cOOTBETCTBUM C MOJIE/IBIO T€OMETPIYECKOTO OPOYHOB-
CKOT'O IBVDKEHNA CTAaHIAPTHBIE OTK/IOHEHNS, OIIVIChIBAIO-
Vi€ OOVIH U TOT JKe CTIy‘IaﬂHbII?I IIponecc Ha IPOTAXKEHNN
AByX Pa3HBIX 110 IPOJO/KNTEIBHOCTU HpOMe)KyTKOB
BpeMeHN t, 1 t,, COOTHOCATCSA JIPYT C APYTOM CIeyIOIIM
obpasom:

a'r

S LR

o, t,

Takum 06pasom, eciiu MbI 3HaeM CTaHAAPTHOE OTKJIO-
HeHVe JI/IS1 IPOMEXYTKa BpeMeHU, PaBHOTO T'Ofy, TO
MOXKEM PacCUMTATh 3HAYEHME [TOKa3aTes i1 IPOMe-
JKyTKa BpeMeH!, PABHOTO JINTEILHOCTY OII€PALIIOHHO-
O IUKJIA.

[Tonmy4eHHbIe HAMY aHATUTIYECKIE BHIPAKEHNA BKITIO-
JalOT IIepeMeHHbIe, Ha KOTOpPble MBI OOpaTU/IM BHUMAaHME
P PACCMOTPEHUY CIIOCOOO0B IPUHATUSA PEIIeHNIT B
YCTIOBMAX HEOIIpele/IeHHOCTIL.

* Bornee To4HO Tporecc GOPMMUPOBAHMA BHIPYUKI MOXKHO OIMcaTh nponeccoM OpHinTeiiHa — YieH6eKa, /1 KOTOPOTO reOMeTpUYecKoe
6pOYHOBCKOE JIBVYDKEHME AB/IACTCA YACTHBIM CTydaeM. /1 Hac BaXKHO, YTO B TOM ¥ APYTOM C/Ty4asX IIOTHOCTDb PacIpefieieHns norapyudma reMia

POCTa BHIPYUKY IOYMHACTCSA TOTapuMITIecKyt HOPMaTbHOMY 3aKOHY.

3 MOXHO HailTn VHTETrpaJsIbl Iy INIOTHOCTU paclpenenenns, ONMCBIBAEMON HOPpMaJIbHBIM 3aKOHOM, OJHAKO TaKO€ ONMCaHne 6yI[CT MEHEE TOYHDIM,

4eM yiorapudmmudeckn HopmanbHoe pacrpenenenue (ITpunoxenne 2).
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Onucanue B TepMuUHax onyuoHoB

Herpynno 3aMeTUTD, 4TO BbhIpaskeHu: (5) u (6) IOX0XNU
Ha ypaBHEHV, KOTOPble IPUMEHSAIOTCA LA pacdeTa CTO-
umocTu omiuoHos (cm. Ilpunoxenne 1). 1o faet Bo3-
MO>XHOCTD OIMCAThb HAIIly MOie/Ib B TEPMUHAX OIILIMOHOB.

PaHee MoOzIe/b OLIEHKI CTOMMOCTH OIILIMOHOB ObIIa IIpKMe-
HeHa 51 ICCTIeT0BaHMsI CTPYKTYPBI PUCKa JOITOBBIX 0051
3aTe/bCcTB KoMmanuu [Merton, 1974], ogHako ee HerrpocTo
PacIpoCTpaHUTD Ha OLIEHKY PUCKOB OIepalyiOHHOI!
neatenbHOCTH. OflHA 3 OCHOBHBIX TPYAHOCTEN CBsA3aHa

C HeCUMMETPUYHBIM paclpefefieHneM IpaB 1 0053aHHO-
cTeit — obyafaHe ONMIMIOHOM [IPefOCTABIsIET IPaBa, HO
He Hajtaraet o6s3aHHOCTeiT. OOBIYHO 9TO YCIOBNUE BbI-
HOTTHSIETCS Iy TeM pacIpefie/ieHNsI IpaB U 005 3aHHOCTel
MeXY pasHBIMU YIaCTHMKAMIU CAETKU, HAIPUMep, MEeXTY
aKIuoHepamu u kpegutopamu. Ilpu paccMoTpenun ore-
PallMIOHHOII IeATeNbHOCTI 3TOTO C/leNIaTh Heb3d, TaK Kak
IpefiMeT PACCMOTPEHM He ABACTCA CHENKOIL.

Cr1oco6, KOTOPBIIT II03BO/ISIET IIPYMEHNUTH OILIMOHHYIO
MOJIETIb K OII€HKE PICKA, CBI3AHHOTO C OIlePAIMOHHOM
IesITeNbHOCTBI0 KOMITAHNU, OCHOBBIBAETCSI HA pasjierie-
HMJ MICTOYHVKOB, VCIIO/IB3YEMBIX /11 (PYHAHCUPOBAHMS
TEKyIIjeil AesITe/IbHOCTY KOMITAaHWN, Ha [jBa Bupa. Ilep-
BBIII BUJ| — CPEJICTBA, KOTOPbIe KOMITAHN [IO/TY9aeT OT
peanusanuy CBOMX HPORYKTOB U YC/IYT, BTOPOI — MCTOY-
HIIKW, HE CBA3aHHBIE C €€ ONePAIMOHHO [IeSTETbHOCTHIO
(coOCTBEHHBIT KAIUTAI, KPEUTHI).

Pucynok 2. ®1HaHCOBBIIT pe3ynbTaT ¥ CTOMMOCTD OIIIVIOHOB

ITpepcraByM (MHAHCOBBI pe3y/IbTaT Kak CTOMMOCTD
noptdesd U3 JUIMHHOIO OIIYIOHA KOJUI M KOPOTKOTO IIyT.
ba3oBbIM aKTMBOM OILIIOHOB B HallleM C/Iy4ae SAB/IAeTCA
BBIpy4Ka S, IleHe nCIIONHEHNA COOTBETCTBYIOT 3aTPAThI
K,, cBA3aHHbIe ¢ momydeHneM BhIpyuKu. CTOMMOCTD KaK-
JIOT0 U3 OIILIMOHOB 3aBJMCUT OT COOTHOLIEHV BBIPYYKU 1
3aTpart. Ha rpaduke nokasano, Kak CTOMMOCTD TOpTderns
(pmHaHCOBBII pe3y/IbTaT) CKIaAbIBaeTCA U3 CYMMBI CTO-
MIMOCTY IO3MLIMI IIOKYTIATeIs OIIVIOHA KOJUI (IIpUOBLID)
U IIPOJiaBlIa OMIVIOHA ITYT (YOBITOK), IPY Pa3IMIHOM
YPpOBHE HeOIIpefie/IeHHOCTY BBIPYUKH (puc. 2).

Hp]/[6b1)'[b KOMITaHVM paBHa CTOMMOCTU OIIIIMIOHA KOJII.
HOKYHaTCHb OIIIMMOHA an06peTaeT IIpaBO Ha BO3M€EILIEHNIE
3arpar Kt "3 CpEACTB, IIOTy9Ya€MbIX B pE€3y/IbTaTe OII€paLiyi-
OHHOII OEATEIbHOCTU. KommaHus cTaHOBUTCS B/IaJieIblIEM
OIIIIYMIOHAa B MOMEHT HPI/I06peTeHI/IH CbIpbsA I MaTe€pNaioB.
OHLU/IOH 6YIICT MCIIONHEH, €C/IN BPIPYYKa OT peann3anumn
OKa’KE€TCs BbIIIE 3aTparT. CPOK OIIIIMOHA 3aKAHYMBACTCA

B MOMEHT pe€anm3anyiy NIpogyKunn, 4T0 COOTBETCTBYET
BpE€MEHMN 3aBEPLIECHNA OII€PAllMIOHHOI0 IIUKIIA.

Y6BITOK KOMIIAaHUY paBeH CTOMMOCTY OIILYIOHA IIyT.
ITpopaBel oniyoHa ory4aeT 06A3aHHOCTD IOKPBIBATH
3arparhl K, M3 CpENICTB, He CBA3AHHBIX C ONEPAI[MOHHON
TeATeTbHOCTI0. KOMIaHNA CTaHOBUTCA MPOXABIIOM OIIIN-
OHa ITyT OfHOBPEMEHHO C IIPMOOPeTeHeM OIIMOHA KO
OmnyioH 6yzeT UCIIOTHEH, €N IleHa peaIi3aliy IPOfyK-
My OKaXKeTcs Hibke cebectonmoctu. CpoK OMIMOHA TaK
JKe 3aKaHYMBAeTCA B MOMEHT pean3alyi IPOSyKIVIIL.

0,=70% 55%  40%
50 t b 25
40 + 2 10%
30 - MMosuuma
% nokynaTens
< 20
[
o
2 10 4
é 10%
g 0 25%
S 40%
[} -10 +
G 55%
_20 _
230 1 Bbipyuka = 3aTpaTam 0,=70%
40 - Mo3unuua npopasua
onunoHa nyT
-50 -

Oxmnpaemas Bblpy4YKa

JhdekTbl HEONpeAeNeHHOCTH

CoracHO KOHIEMIMH onepannoHHoro 1ukia [Richards,
Laughlin, 1980] npousBopcTBeHHAs IeATEIBHOCTD Ha4MHA-
eTCsI C IPUOOPETEHVISI ChIPbsI M MaTePUAIOB, HEOOXOMMBIX
IUIA BBIITYCKa IIPOAYKIMIL. B 9T0 BpeMs ypoBeHb cripoca
TOYHO He M3BECTEH U BBIPYYKY MO>KHO CUMTATD CIIy4ailHOM
Be/M4MHOI. ONepanyoHHas IPUObUIb, KOTOPYIO KOMIIAHVA
II0JTy4aeT 110 OKOHYaHNUY OIIePaLIOHHOTO LVIKJIA, ABJIAETCS
TUHEITHON (YHKIINeTT 3TOM CTyJaifHON BeMMIMHLL B cooT-

24

BETCTBUM C IeTePMIHIPOBAHHBIM ypaBHeHMeM 6e3yObl-
touHOCTH (1) MaTeMaTn4ecKoe OXKI/aHye OneparoHHO
IpUOBUIM PaBHO PA3HOCTU MAaTEMATUYECKOTO OXKU/AHNS
BBIPYYKI U IPOU3BENIEHHBIX 3aTpaT. B cooTBeTCTBUM CO
CTOXAaCTUYECKVIM ypaBHeHUeM 0e3yObITOYHOCTH (4) MaTe-
MaTu4yecKoe OXujaHme OIeparyioHHON IpUOBUIN PaBHO
PasHOCTY MaTeMaTNIECKIX OXXV/AHUIT TIOJIOKUTETBHOTO U
OTPULIATEIBHOrO (PYHAHCOBOTO pe3yIbTara.
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Pucynok 3. Ipapux 6esybsrrounoct
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Pucynox 4. BeposiTHOCTU IpUOBUIN U YOBITKA B OKPECTHOCTY TOUYKM 6€3yOBITOYHOCTI
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CooTHoLLeHMe BbIpyYKn 1 3aTpat, St / KO

[TpepcraBuM rpaduyecKkyt COOTHOLIEHE IIepeMEHHBIX, BXOJAIINX B e TePMUHIPOBAHHOE Y CTOXAaCTUYeCKOe ypaBHe-
H1s1 6e3ybsrToanocT (puc. 3). JleTepMyHIPOBaHHBIE TOKA3aTeNN N300pasKeHbI B BUJje JIMHEHBIX 3aBUCUMOCTENL, KO-
TOpBIE TIePefAI0T UX BEMMYMHY IIPU Pa3HOM 00'beMe IIPOM3BOACTBA 1 peann3any Ipopykuun’. [lyHKTupHBbIe KpUBbIE
OTHOCATCS K CTOXaCTUYeCKOMY ypaBHEHMIO. PaccTosHMe MeXXy HYIMU 1 JIMHUEI 3aTpaT IOKa3blBaeT MaTeMaTIdecKoe
oXuganue npubsUy (Bepxumii rpaduk) u youiTka (HypKHUI rpaduk). [Tpu ynaneHuu ot Touky 6e3yObITOYHOCTH 9TH
rpaduKy aCMMITOTUYECKI CIMBAIOTCA C IPAMBIMY BBIPYYKM M 3aTPaT, IOKa3bIBas AMANa30H, B KOTOPOM IPOSBILACT-
s BIUsAHNE HeollpefeleHHOCTI. Kak oHY BefyT ce6s Ipy pasIMyYHbIX 3HAYEHMAX CTAaHAPTHOI'O OTK/IOHEHM MOXKHO
YBIJETD Ha puUC. 2.

* Yenosust mogenuposanust: F'C = 30, VC = 0,5- (konmmdectBo npogykunu), V = 1,0 - (KommdecTBO IPOJYKLNI), TOUKa 6e3yOprToqHocTH = 60,
mnannpyemas npu6sins EBIT, = 20, mmaHnpyeMoe KOMM4ecTBO TIPON3BENIEHHON 1 pean3oBanHoi mpogykuyy V, = 100.

* JI/1s HATIATHOCTY MBI MCIIONIb30BA/IM IIPUMEP, KOTOPbIIT OMPAETCA Ha IIPAMOMMHEHbII XapaKTep 3aBUCKMOCTY BEIPYUKM U 3aTPAT OT KONMYECTBA
IIPOM3BENICHHOI U Pea30BaHHOI MPOAYKIMNI. BMecTe ¢ TeM ommcaHHas B HACTOsAMIeN paboTe MaTeMaTHyecKas MOJIe/b He COflepXKaT TaKyUX
orpaHnYeHuit. XapakTep 3aBUCUMOCTI BBIPYYKH U 3aTpaT MOXeT ObITh Mr00biM. Hanpumep, Taknm kak B pabote [Magepa, 2015], B KoTOpOit
IPEJTIONIAraeTCs POCT MEePEMEHHBIX 3aTPaT Ha e[VHUITY IPOJYKI[UM TIPU YBenudeHnn ob'beMa pon3BoficTBa. VIMeeT 3HaUYeHME TONBKO TO, KaK
YHOMSAHYTbIE 3aBUCHMOCTH CKa3bIBAIOTCA Ha CTAHJAPTHOM OTK/IOHEHMM orapudMa TeMIla pocTa BRIPYUKM U pasMepe 3aTpar.
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Ipaduk 6e3yOBITOUHOCTI JOIIOIHEH KPMBOIL pacIipe-
Ie/IeHN BBIPYYKM w(s,t), MUCIIONb3yeMOil IIpK pacyeTe
MaTeMaTU4eCKUX OXUaHnil (IpuBefieHa INIOTHOCTD

norapyu@muaecky HOpMaJTbHOTO PaCIIpee/IeHN).

DyHKIMA IIOTHOCTU XapaKTepyU3yeT YacTOTY M pa3Max
CITy4alfHbIX KOJIeOaHMII BBIPYYKU OKOJIO YPOBHS, 3a/a-
BaeMOT0 IIPOM3BOJCTBOM I pean3alyeil HaMe4eHHOTO
o6beMa npopykiyn. Ilnomans 3akpamieHHOi GUrypst
IPOINOPIMOHA/IbHA BEPOATHOCTH MTOTYYEHNA BEIPYYKA
B pasMepe MeHbIIeM, YeM IIPOM3BeeHHbIe 3aTPaThL.
[TpuBefeHHBII IpUMep MOKa3bIBALT, YTO MOXKHO 00/a-
JaTh 3HAYMTE/IbHBIM 3aI1aCOM (PMHAHCOBOI IIPOYHOCTH,
HO IIPJ 9TOM BE€POATHOCTD IOTy4eHNA OTPULLATENLHOTO
(MHAHCOBOTO pe3y/nbTaTa OCTAHETCA CYIeCTBEHHOIL.
9TO CBA3aHO C TeM, YTO BEPOSATHOCTD yObITKA 3aBUCUT
He OT TOT'0 HaCKOJIbKO TEKYIlas BHIPYYKa OTNIALTCA OT
ee 3HaYeHN B TOUKe 6e3yOBITOYHOCTI, @ OT COOTHOLIIe-
HJ CTAaH/IAPTHOTO OTK/IOHEHV BEIPYYKI 1 O>KIIaeMOI]
OIEepAIMIOHHOI TIPUOBIIN.

MO)KHO 3aMETUTDHb aCI/IMMeTpI/I‘IHOCTb KpI/IBOI/UI pacnpe—
IeneHusA BRIPYYKM w(s,t) (cM. puc. 3). ITo 03HaUaeT,

YTO YMC/IOBbIE XapaKTepI/ICTI/IKI/I cnyqaﬂﬂoﬁ BE/INYMHDBI:
Maremataeckoe oxupanue (V)), mepmana (S, ) u Mmopa
(St) He COBIIAJIAIOT IPYT C ApyroM. [lyid morapudmudeckn
HOPMAaJIBHOTO PaCIIpeeIeHNsI X COOTHOIIIEHIE OMMChI-
BaeTCs HepaBeHCTBOM: V, > § . > S, OHo ycnnmBaercs

C poctom o, JlaHHOE 06CTOSTENHCTBO IIPUBOUT K TOMY,
YTO NP yBEIMYIEHNY HEOPeIe/IEHHOCT TOYKa Oe3yOsl-
TOYHOCTH, paCC‘H/ITbIBaeMa}I Ha OCHOBAaHIUM MaTeMaTu4de-
CKOI'o OKpgaHuA, CTAHOBUTCA MEHEE Hpel{CTaBI/ITeHhHOﬂ.

PaccMoTpyM, Kak M3MeHsIeTCs BEPOATHOCTD O/1aronpiu-
ATHBIX ncxofios P{S, > K } B okpecTHOCTN TOUKM Ge3y-
OpIToYHOCTH (pUC. 4). OTa BEPOATHOCTD PaBHA BETUYMHE
MHTETPaIbHOI (QPYHKIMN HOPMA/IbHOTO pacIpefieeH st
N(d,). OHa omipeiesnisieT YacTOTY, C KOTOPOJI OlepaI[1OH-
HblIe IIMK/IBI 3aKaHUVMBAIOTCS C IIOJIOKUTETbHBIM (PUHAH-
coBbIM pesynbratoM. Ha rpadukax nokasaHo nsMeHeHue
BEPOATHOCTH MOTyYeHMs IPUObUIN B 3aBUCUMOCTHU OT
COOTHOLIEHNSI OXKKJiaeMoit BoIpyuku V, u sarpar K. Bua-
HO, KaK YMEHbIIAeTCsI CKOPOCTD Iepexofia OT OHO3HAY-
HOTO YObITKA K OJHO3HAYHOII IPMOBIIN IIPY YBETUYECHUN
BE/TMUMHBI CTAH/IAPTHOTO OTK/IOHEHNs Torapu¢Ma TeMIa
pOCTa BBIPYYKIL.

Acummerprs GyHKIVM w(s,t) IPUBORUT K TOMY, YTO

B TOYKE 663y6bITOqHOCTI/I BepOHTHOCTb HO}IY‘{eHI/I}I
HpI/I6bUH/I MEHbIIIEe, YeM BepOHTHOCTb HO}IY‘{eHI/I}I y6bITKa
(maHHOE 06CTOATENBCTBO XOPOLIO 3aMeTHO Ha rpadyke
P{S, > K} nna 0,= 25% na puc. 4). DT0 03HAYAET, 4TO
607ﬂ)me IIOJIOBMHBI OHepaI_U/IOHHI)IX IUKJIOB C TAKUM
COOTHOILIEHUEM Bpry‘-IKI/I n SanaT 6yHyT y6bITO‘IHbIMI/I.
BMmecre ¢ TeM cpepHsisi IPUOBUIb, KOTOPYIO KOMITAHIS
II0/Ty9aeT Py 6IarOIPYUSITHOM 3aBEPIICHN OIlePaI-
OHHOTO IIMKJIa, 6O/IbIIIe CPefHEro YOBITKA, KOTOPBIT OHA
II0/TyYaeT IV HeO/IaronpusiTHOM UCxofie. B pesynprare

26

MaTEeMAaTUYECKIME OXKMOAHMA Hp]/[6bUII/I n y6I)ITKa OKa3bI-
BAaIOTCA OJVTHAKOBBIMIU.

Camoit 3aMeTHOIT TOUKOII rpaduKa w(s,t) sABAIETCS MOfa,
KOTOpasi TOKa3blBaeT Hanbojiee BepOsITHOE 3HAYEHIIE
BBIPYUKM: 0(S,) = max w(s,t). COrnacHo CBOiCTBaM
norapupmMmIecKyt HOPMATbHOTO 3aKOHA, COOTHOLIIEHNE
MOJIBI 1 MATeMaTI9eCKOTO O>KIU/AHNS OIIChIBAETCS
ypasuennem: S = V, -exp (-1,5:02). 3HaueHMe BBIPYIKM
paBHOe MOJie OIpefersieT Harbojiee BepOsITHYIO Be/dM-
HY OIlepaLIOHHOI IPUOBUIN, KOTOPYIO KOMIIAHNS MOXKET
HOJTy4UTD 110 3aBEPIIEHNH OIIePAI[IOHHOTO LIMKIA.
YpoBeHb IPOM3BOJCTBA M peanusalny, Ipu KOTOPOM
BBIIONHsAETCA yeoBue K, = S, MOXKHO onpeyieniTh Kak
Hanbosee BEPOSITHYIO TOUKY 0e3yObITOYHOCTH.

B xauectBe HEKOTOPOTO «MCTMHHOTO» 3HAYEHN A Bpry‘{-
KJ BBICTYIIA€T MefiiaHa IVIOTHOCTYU BEPOATHOCTH w(s,t)
[AitBassiH u ap., 1983, c. 178]. [Ipn TakoM 3HaYeHUN BbI-
pyuKM BBIIONHAETCA paBeHCTBO: P{S, > S . }=P{S < S _}.
CoracHO CBOJICTBaM jorapu@pMuaecky HOpMaabHOTO
3aKOHA pacIIpefie/ieHNs] COOTHOIIEHNE MeMaHbl 1 MaTe-
MaTM4YE€CKOTO OXXVAaHNA OIIMCbIBACTCA C}IeHyIOIlH/IM ypaB—
Henuem: S . =V, -exp (- 0,5-0%). YpoBeHb ponsBopcTBa
" peann3anny, Ipu KOTOPOM BBITIOTHAECTCA yCHOBI/Ie

K = SO,S, » MOKHO OTIPEJIE/TUTD KaK «MCTUHHYI0» TOUYKY
6e3yOBITOUHOCTI. B 3TOM CITydae offHa ITOOBMHA OlTe-
PanMOHHBIX NVIKJIOB 3aBEPIINTCA HOIIy‘IeHI/IeM Bpry‘IKI/I
MEHbIIIE, YEM IIPON3BENEHHDIE 3aTPaThI, a npyraﬂ —

6oble.

Korpa craHgapTHOE OTKIOHEHMe IorapudMa Temira
pOCTa BBIPYUKM MeHblite 13%, TOIycTUMO IpUOIIKeHe,
[PV KOTOPOM j1orapuMmdecKy HopMaabHbIT 3aKOH
pacIIpefienieHist 3aMeHsIeTCsI HOPMAJIbHBIM 3aKOHOM
[Bagsuucknii, 2001, c. 190]. B aTom cnydae popma kpu-
BOII pacrpepeneHns w(s,t) IpubavKaeTcst K CUMMETPUY-
HOJ1. Unc/IoBble XapaKTepUCTUKN (PYHKIUM IVIOTHOCTH
OT/IMYAIOTCA IPYT OT APyra HesHaumTenbHo: V,~ S, =S,
BeposiTHOCTY TpUOBIIN 1 YOBITKA B TOUKE 0€3yOBITOYHO-
CTU CTAaHOBATCA OfMHAKOBbIMY (cM. Tpacpukm P{S, > K }
s 0, = 5% u o, = 10% Ha puc. 4).

Mipumep IKoHOMETPUYHECKOrO
aHanu3sa

HeonpeneneHHOCTD BBIPYYKY OKa3bIBaeT BVHNE HA
BCe IIOKa3aTe KOMIIaHNM, pacCUYNThIBaeMble Ha ee
ocHoge. Tenepb X c/eflyeT paccMaTpuBaTh KaK Cayyaii-
Hble Bemn4nHbl. CrIefloBaTeIbHO, BMECTO OfHO3HAYHO
OIIpefie/IeHHOM BE/TMYMHBI MbI IMeeM AMANa3oH 3HaJe-
HUIL. BepoATHOCTD ITOSAB/IEHN TOTO VIV THOTO 3Have-
HUA OIIPeieIAeTCA IVIOTHOCTRIO pacpesienieHns. ITo
CyIIleCTBEHHBIM 00Pa3oM CKas3bIBaeTCA Ha GDMHAHCOBOM
aHasmm3e. BMecTo meTepMIHMPOBaHHBIX epeMeHHbBIX
C/IefyeT MCIO/Ib30BaTh MaTeMaTITdecKe OXXIJaHNs COOT-
BETCTBYIOIIUX C/Ty4alfHbIX BETMYVH.
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Pucynok 5. [ucrorpamma pacrpenenenns gorapugma remma pocrta Boipydku ITAO «Aspogmor»
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PucyHoxk 6. [1icTorpamMMa pacrpefenieHys IIUTeNbHOCTH onepanuonHoro mukna [TAO «Aspodrnor»
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ImMmnupunyeckaa pyHKumna
NNOTHOCTN

[TpoananusupyeM IIOTHOCTD paclipefie/ieHNs norapudg-
Ma Temia pocra Beipyuku [TAO «Aspodor» (puc. 5)°.
CB#3b y1orapudma TeMIIa pocTa ¥ 9aCTOTBI, C KOTOPOIX
BCTPEYAETCs TO VM MHOE 3HaYeHle [I0Ka3aTesLd, OTpa-
JKeHa Ha ructorpaMMe (Qpakrudeckoe pacipepeneHue)

u Ha rpaduKe (TeopeTndeckoe pacipefeneHye). 3Hade-
HYIS CJIYYalfHOV BEeIMYMHBI IIPefiCTaB/ICHbI JIOTapupMOM
OTHOLICHNA ITOKA3aTe/IA 3a TeKyIlII/Ii[ KBapTas K €ro Benn-
YJHe 3a IpeIIecTBYOIVIT KBapTal. [lepen mocTpoenn-
€M TUCTOTPAaMMBbI Ce30HHAs COCTABILIIONAst ObLIA MCKITIO-
yeHa. B pacueTax MCroIb30BaHbI JaHHDBIE KBAPTA/IbHBIX
OyXraJITepCKIX OTYeTOB 3a Iepuof ¢ 1999 mo 2016 1.

Tak Kak Mbl aHa/IM3UPyeM JI0rapudMBbl TEMIIA pOCTa
BBIPYYKU, TO TEOPETNYECKasl ITIOTHOCTD PacIpe/ie/e Vst
OIMCHIBAETCSI HOPMAJIbHBIM 3aKOHOM. Bimsocts dax-
TUYECKOTO ¥ TEOPETUIECKOTO PaCIIpe/ie/IeHIII TOBOPUT
06 060CHOBAaHHOCTY IPYMEHEHNST MOJIEIIV TeOMeTpIYe-
CKOTO C/TY4aifHOTO JIBYDKEHMSI [AJIsI OIVICAHMS IIpoLjecca
¢dbopmupoBanust BeIpyuky. Kpome 3T0ro, cOOTBETCTBIIE
IUVIOTHOCTH PacIpeferneHs orapugma TeMIa pocta Bbl-
PYUKV HOPMAJIbHOMY 3aKOHY IIOATBEP)KAETCS IPOBEP-
KOI1, BBIIIOJIHEHHOI KBaHTV/IbHBIM METOZIOM

(cm. Ilpunoskenne 2).

OnutenbHOCTDb
onepaunoHHOro yukna

OrnepannonHast IpUObLIb, Ha KOTOPYIO PACCUNTBIBACT
KOMITaHMs, CK/IafIbIBAeTCs U3 (PUHAHCOBBIX PE3y/IbTaTOB,
HOJTy4aeMBbIX [IPY 3aBepLIeHNM PsAfA ONlePalYIOHHBIX LU~
K10B. [IpoaHanusupyem pacipefeneHnme olepaliOHHOTO
IIMK/Ia TI0 AJIUTENbHOCTH (puc. 6). CBS3b JIUTEIBHOCTI
OIlepallIOHHOTO LIIMKJ/IA 1 YaCTOTbI, C KOTOPOII BCTpedaeT-
s TO WIN MHOe 3Ha4YeHe [I0Ka3aTesId, OTpakeHa Ha I~
crorpamMe ((aKkTudecKoe pacipesiesieHne) u Ha rpaduke
(TeopeTuyeckoe pacrpepienieHne).

ITpy mocTpoeHNny rMcCTOrpaMMbl MICTIONIb30BAHbI JAHHbIE
KBapTAJIbHBIX OYXTa/ITePCKMX OTIETOB KOMIIAHNUM 3 IIe-
puog ¢ 1998 o 2016 1. CpegHAs BenMIMHA OIIEPAIIOH-
HOTO LMK/Ia paBHseTcs 106 puaM. Ha aTo 3HaueHme Mbl
OyZieM OpMEeHTHPOBATbCA B Ja/bHeleM. TeopeTdeckas
IJIOTHOCTD paclpefieNieHNs IIOKa3aTe s OIMChIBAETCS
norapydmdecky HOpMaJIbHBIM 3aKOHOM [benbix, 2018].

I[}IH pacqua IJINTE/IbHOCTI OHepaI_U/IOHHOI'O IUKJIa (B
IHAX) ObUIO IPUMEHEHO CTIefyIolee ypaBHeHMe:
OrnepalinoOHHbBIN UK = ©)
9
9

— (3anacx>1 +HJIC  Jlcouropekas saﬂonme}mocm) 365

P

CebecTonMoCThb Beipyuka

I7le HAMMEHOBAHNA IIOKa3aTesell B YNCINTeNIe U 3HaMe-
HaTesIe OTPaXXAIOT COOTBETCTBYIOIINE CTaThM OyXTanTep-
CKOJl OTYETHOCTY KOMIIAHMN.

Oxunpaembie 3Ha4Y€HUA NPUGHLINN N
y6biTKa

PaccunTaem MaTeMaTHYeCKye OXXUAAHYIS IPUOBIIN 1
yobiTKa ITAO «Aspodor». [Ipennonoxmm, 4To KoMa-
Hs IJTAHUPYET IOy YN Th BHIPYUKY B pagmepe V, = 366
mpy py6. [Ipu aToM 3aTpaThl, KOTOpbIE COCTOST 13 cebe-
CTOMMOCTH, KOMMEPYECKVX Y YIPaBIeHYeCKIX PAaCXOLO0B,
cocrapat K, = 354 mapp py6. (70 dakTudeckue aHHbIE
3a220151).

Bocnonpayemcst ypaBHeHueM 6e3y6siTouHocty (1)
BBIPA3JM OIIEepPALVIOHHYO IPUOBUIb Yepe3 COOTHOLIEHE
BBIPYYKI I 3aTPaT, COIyTCTBYIOIUX ee OMy4eHMNIO:

EBIT, =V, - K, =366—-354 = 12 mapnx py0.

CooTHOLlIIEHVIe CTAaH/JAPTHBIX OTKIOHEHNI, Habmoya-
eMoe Ha IIPaKTVKe, OIVChIBAeTCsA YpaBHeHueM (8) He
OYeHb TOYHO, OTYETO O, TyYllle IOy IUTh SMIMPUIECKIM
myTeM. I 3TOro ciefiyeT OLeHUTDb BOIATMIBHOCTD
TEeMIIa pOCTa BBIPYYKY, CHOPMUPOBAHHOI B TeUCHNE
Iepuroya BpeMeH!, O/IM3KOT0 K IJIUTETbHOCTY Ollepari-
OHHOTO [MK/Ia. TaK KaK [AJIMTeNTbHOCTD OIEPALMIOHHOTO
nuxa [TAO «AspodnoT» IpuMepHO COOTBETCTBYET
kBapTay (106 gHell), IpUMeHNM 3HaYeHUe, HaliIecHHO®e
it orapu¢Ma TeMIla pocTa KBapTaJIbHON BBIPYYKI
(0KB =13,3%).

[Ipenmono)mum, 4To Ipy MIAHUPOBAHNUMN OIIEPAL[IOH-
HOJI [1esITeNIbHOCTH YUMUTBIBAIOTCSI CE30HHBIE Komeba-
HUS BBIPYYKU. B aTOM cydae ypaBHeHuMs fist pacyeTa
MaTeMaTn4ecKux oxugaunit (5) u (6) IpUHUMAOT

(9, (91330118707 8:1701%

¢ MareMaTH4ecKoe OXKMAaHue IpUObUIN PaBHO:

ln(@ )+0,1332
C =366-N| \34) 2

0,133

2

Casgon] M)
0,133

5

366 )7 0,133

= 25,7 mapn pyo.

° MATEMATUYECKOE OXKUTaHE y6bITKa PpaBHO:

P =25,7-12,0=13,7 mupx py6.

BocmonbayeMmcs CTOXaCTUUECKUM ypaBHeHeM (4) 1
BBIPA3UM OIIePAlMOHHYIO IIPUOBIIb Yepe3 COOTHOLICHNUE
IITAHCOB U PUCKOB», COIYTCTBYIOIUX €€ OTyYeHNIO:

EBIT, =C,— P, =25,7-13,7=12 mupn pyo0.

Mbr BUVIM, 9TO OII€EpallVIOHHAA HpI/I6bUIb KOMITaHIN,
paBHas 12 MiIpH pyo., ABJIAETCA pe3y/IbTaTOM 3aBeplLIeHNs
PpARa OIIEPALIVIOHHBIX VIK/IOB, OTHN 113 KOTOPBIX 3aKaHYM-
BAIOTCA C IMMOTOXKXUTEIbHBIM q)MHaHCOBbIM Ppe3ynbTaTOM I
IPUHOCAT IpubBUIb B pasmepe 25,7 MIpE pyo., a apyrue
3aKaHYMBAKTCA C OTPULIATE/IbBHBIM q)MHaHCOBbIM pe3ynb-
TAaTOM I IIPMHOCAT yOBITOK B pasmepe 13,7 mipy pyo.

¢ KoMnaHuy 13 KaluTamoeMKIX OTpacyeil 6o/ee YyBCTBUTENbHBI K HEOIPENIe/IeHHOCTH, TI09TOMY B KauecTBe IIPUMepa Mbl IIPUBOJVIM
aBMAKOMIIaHMIO. B HacTosAIee BpeMs poccuiickue aBUaKOMIIAHNM MCTIBITHIBAIOT Ha cebe IIOCTIeICTBIA SKOHOMIYECKOTO CIIajia, II0C/Ie[OBABIIEro
BCJIE]l 38 POCTOM ypOBHs HeompenenenHocTn B 2008 1. [PKnanos, Adanacbesa, 2011; Bepemuyk, Ynpkosa, 2017].
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Takum 06pa3oM, Mbl paccauTay (yHAHCOBBIIT Pe3yIib-
TaT OIlePAIVIOHHO AeATEebHOCTU ABYMA CIIOCOOaMIL.

B nepBoM cry4ae MbI HAIlIM OII€PALVIOHHYIO IPUOBIIb C
JVICIIO/IB30BAHNMEM [IeTEPMUHVPOBAHHOTO YpaBHEHMs 6e3-
yOBITOIHOCTH (TAK IPUOBUIb PACCIUTHIBAETCS B IIPOLIEC-
Ce IJIAHMPOBAHNIS OIlEPALIMOHHOrO 6IofpkeTa). Bo BropoM
CJIy4ae Mbl HalllIY ONlePalYiOHHYIO IPUOBUIb C UCIIONb30-
BaHJEM CTOXaCTUYECKOr0 ypaBHeHNA 0e3yObITOYHOCTH
(Takoll pacyeT IIOKas3bIBaeT CTPYKTYPY GMHAHCOBOTO
pesynbrara ¢ TOYKM 3peHust OlaronpusTHBIX 1 Heb/maro-
MIPUATHBIX UCXOJ[OB).

Bropoit ctoco6 pacyeTa orneparioHHOI IPUObIIN T03BO-
JISIeT TaKoKe pacCUUTaTh IT0Ka3aTeNlb, KOTOPbI MOXKHO UC-
MO7Tb30BATh JIJIAA OLIEHKM PUCKA, COMYTCTBYIOIIETO omepa-
LMOHHOII flesiTenbHOCTY KoMmanuu (cM. [Ipunoxenne 3).

Cuna onepaLunoHHOro pblyara

PaccMoTpuM NIIIOTHOCTD pacpefienens CUIbl olepa-
IIIOHHOTO pbryara (puc. 7). CBA3b CUJIbI OIEPAIVIOHHOTO
pbIYara 1 4acTOTbI, C KOTOPOII BCTpeYaeTCcs TO MM MHOE
3HaueHMe [T0Ka3aTess, OTpakeHa Ha rucrorpamme. [Ipu
ee TIOCTPOEHMN MCII0/Ib30BaHbI JaHHbIE, KOTOPbIE COfiep-
JKATCs B TOJOBBIX OYXTaITePCKUX OTYETaX 3 IEPUOJ, C
1995 1o 2015 r. Boibopka BkmoyaeT 18 sHaueHmMIt CIy-
YalfHOIl Be/IMIMHBI (OBUIN OTOPOIIEHBI 3HAYEHNS CUJIbI
OIIEpaLIOHHOTIO pblyara 3a fisa nepuopa: 3a 2000 r. —
pasHoe 29 u 3a 2002 r. — paBHoe 105). CpenHee 3Hade-
HIe CUTIbI OTI€PALIMOHHOr0 pbryara pasHo 0,7. Kak BUgHO
13 TUCTOTPaMMbl, HalifleHHasA BeIMYMHA OTHOCUTCA K
ob6acTy HanuboIee YacTO BCTPEYAIOIINXCS 3HAYCHNIT
IIOKa3aTeJis.

Pucynoxk 7. IucrorpaMma pacrpeseneHus cuibl onepanyonHoro peryara [TAO «Aspodnor»

16 -

YacroTta
o]
1

-15 -5 5

15 25

Cuna onepayioHHOro pbiyara

IIpumeuanue: 06beM BrI6GOpKM — 18; cpepree — 0,71; cTaHfapTHOE OTKIOHEHE — 5,36.

Jst pacdera cubl onepanyonHoro perdara (DOL) 6611
JMCIIOIb30BaH CIIOCO0, IIpM KOTOPOM aHAIU3UPYeTC

OTHOCUTEJIbHOE ISMEHECHUIEC Bpry‘IKI/I n OHepaHI/IOHHOﬂI
HpI/I6bITH/[ 3a IBa IOC/IENOBATE/IbHBIX IIEPNOJA BPEMEHN:

AEBIT/EBIT
AV ]V

I7ie BeIMYIMHA OTIEPAIVIOHHON IPUOBIIN PACCUNTHIBAETCS
6e3 y4eTa JIOXOfIOB I PACXO/I0B, He CBSI3AHHBIX C OIlepa-
LVIOHHOM JIeATENbHOCTHIO’.

DOL =

>

3HaveHme CUIbI OIIEPAlIMIOHHOTI'O pbIvara MeHee €AVHNIIbI
TOBOPUT O HAPpYLIEHNN JINHETHOTO XapaKTepa 3aBUCH-
MOCTeI, OIVIChIBAIOI VX MIBMEHEHNE BbIPYIKN 1 3aTpaT

P yBeMM4eHN 06'beMOB IIPOU3BOAICTBA U Pean3alinum
HpopyKumu. Benencrsue 9Toro omexka samaca QMHAHCO-
BOJI IIPOYHOCTH C MCIIO/Ib30BaHEM JIeTEPMIHIIPOBAHHO-
o ypaBHeHN: 6e3yObITOYHOCTI CTAHOBIUTCA HEIPOCTON

3amavein.

Croco6 Ha OCHOBE CTOXaCTHYECKOTO YpaBHeHMs 6e3-
ybbITOuHOCTH 6OTee addexTrBeH. MBI BUFUM, ITO

IPY MMEIOLIeMCsI COOTHOIIEHM BBIPYUKI 1 3aTpaT

V. /K,=366/354 = 1,03 1 CTaHTAPTHOM OTK/IOHEHUU IO~
rapudma TemIna pocTa BhIPydKy 0, = 13,3% BepOATHOCTD
HOJTy4eHNsI YOBITKA OCTAeTCS TOCTATOYHO BBICOKOIL:

P{S, <K} =43% (cm. puc. 4). CornacHo 3TOMy IIpMMepPHO
IBa OIEPAI[VIOHHBIX LIMKJIA U3 IIATH 3aKaHUNBAIOTCA C
OTpPULIATE/IbHBIM (PMHAHCOBBIM PE3y/IbTaTOM.

7 Bornee Mofpo6HO Cr1ocob pacyeTa CUJIbI OTIEPAIIMIOHHOTO phIyara pacCMOTpeH B padore [Anekcees, Hukomaesa, 2016].
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3aknueHue

YpaBHeHue 6e3yObITOYHOCTH OIICHIBACT COOTHOLIIE-

HIIe [TOKa3aTeslell KOMIIaHNMM IIPY Pa3/INYHbIX YPOBHAX
IPOU3BOACTBA U peannsalyn. B pabore npepcrabneHa
MaTeMaTi4ecKas MOfie/ib, KOTOpas TOIOTHAET aHa/IN3
6e3yOBITOUHOCTH, BK/IIOYasl B HETO HEOIIpe/le/IeHHOCTb,
COIIyTCTBYIOLIYIO OIIePALIIOHHOI AeATenbHOCTI. [Tpn
TaKOM IIOfIXOfje TPUOBIIb KOMITAaHIMM PACCMAaTPUBAETCA C
TOYKU 3peHMs O/IarONPUATHBIX U HeOMaronpysATHDIX JC-
XOJ0B KaK MTOT pea3alliy OFHOI 13 STUX a/IbTepHATHB.
J14 onycaHnA CIy4aitHOTo Ipoljecca HaMM IIpYMeHeHa
CTOXacTUYecKasA MOJE/Ib Ha OCHOBE TeOMeTPIYECKOTO0
6myxxpanus. V3 aToro cienyet, 4To IJIOTHOCTD pacIpefie-
JIEHUSI BBIPYYKM JO/DKHA MIOYMHATHCA JI0TapuMUIecKn
HOPMaJIbHOMY 3aKOHY. MBI MCII0/Ib30Ba/IU 9TO 06CTO-
ATENbCTBO [/IA IPOBEPKU MOJIeNM, IPOAHATN3UPOBAB
SMIIMPUYECKYI0 QYHKIUIO IVIOTHOCT JIorapudMa TemMia
pOCTa BBIPYYKM BEIOPAHHOTO MIPeATPUATHA

Jis ydera dpakTopa BpeMeH! IpUMeHeHa KOHLIeIIIVIA
OIePAIMIOHHOTO IVIK/IA, B paMKaX KOTOPOII IIpUObIIb
KOMIIAaHMY PacCMaTpUBAETCA KaK pe3y/IbTaT BBIIIOJIHE-
HVSL PsIfia OIEPALMOHHBIX I[MK/IOB. MOXXHO IIpeACTaBNUTb,
YTO ONEPALMOHHBII I[VIK/I COOTBETCTBYET MCIIBITAHNIO B
TEOPMI BEPOATHOCTEN, KaXX0e 13 KOTOPBIX MOXeT 3a-
BEpIINTHCS KAK HOJIOXKITEIbHBIM, TaK M OTPULIATETbHBIM
uroroM. Takoit cioco6 BLIBIISIET CTPYKTYPY (uHaHCO-
BOT'O pe3y/Ibrara C TOYKM 3peHVSI BO3MOXKHBIX O/1aronpu-
STHBIX U HeOTATOIPYATHBIX MICXOHOB, BKIIOYAs B AHA/IN3
Q/IPTepHATVBHbIE CLIEHAPUI Pa3BUTHS KOMIIAHNUN. YOBITOK,
IIOJIyY9eHHBII 110 3aBepIICHUN OJHOIO OIePALYIOHHOIO
ILIVIKJI, CTaBUT IIOf] yTPO3y BO30OHOB/IEHME B IIPEXKHEM
obbeMe C/IeyIONIero oepaioHHOro yKiIa. IIpy Takom
PaccMOTPEHMM CTAHOBUTCA OYEBUIHBIM, YTO JI obecIIe-
4eHNs1 CTabMIBHOI pabOThI TPebyeTCst MCTOYHMK (DIHAH-
CUpPOBaHYIA, He CBA3AHHBII C OIIepallOHHOI IeATeIbHO-
CThIO0 (HampuMep, COOCTBEHHBIN KAIUTAN WX KPEIUT B
¢dopme oBepapadTa). BemrunHa oxxupgaeMoro yobITKa laeT
IpefcTaBIeHne 06 o6beMe TAKOro pUHAHCUPOBAHMA.

HeomnpeneneHHOCTD cIIpoca IPUBOAUT K TOMY, YTO
(brHaHCOBbIE IIOKA3aTeNN, PACCIUThIBAEMbIe HA OCHOBE
BBIPYYKI, AB/IAIOTCA CIY4alIHBIMM BeTMYMHAMU. DKOHO-
MeTpPUYEeCKIIT aHa/IN3 TI0OKA3bIBaeT, YTO CTOXACTIYecKas
COCTABJIAIONIAA ABJIACTCA He MaJIO3HAYMMOI TOIPAaBKOIL, a
peo6IaaloI M KOMIIOHEHTOM MCCTIeyeMbIX IlepeMeH-
HBIX. B HEKOTOPBIX C/Ty4asAX IIIOTHOCTD PacIIpefe/ieHN
HOYMHACTCS JIOTapUPMIUIECK HOPMATTbHOMY 3aKOHY.
ITO IOATBEPKIaeTCsA TUCTOrPAMMaMU, ONMCHIBAIOLIIMY
IJIOTHOCTY PacIIpefielleHUA BIPYIKM M J/IUTeNbHOCTH
OIepaIOHHOT0 VKA. BeencTBue acuMMeTpun KpuBoit
pacIpenieneHNs efMHCTBEHHAsA TOUKa 6e3yObITOYHOCTI
ABJIAETCA He BIIOJIHE IIPefiCTaBUTEIbHOI. TO CTAHOBUTCA
0COOEHHO 3aMETHBIM IIPY OOBIIIOI BEMNUNHE CTAH-
JapTHOTO OTKJIOHEHMA. BRIBOIBI, C/le/TaHHbIE C Y4EeTOM
CITy4alfHOTO XapaKTepa BHIPYYKH, MOTYT 3HAUUTENbHO

OT/INYIATbCA OT pE3y/IbTATOB aHAIN3a 6€SY6LITO‘{HOCTI/I,
BBIIIO/THEHHOT'O Ha OCHOBE JETEPMIHIMPOBAHHOIO ITIOAX0/1A.

[TpenmosxeHHBIIT cIOCO6 aHaMM3a 6€3y6BITOYHOCTI
yIOOHO IIPUMEHsATD Ha IpaKTuKe. IIpu cocTaBneHnn
OIIEPaLIOHHOTO OI0/KeTa ONHOBPEMEHHO pas3pabarbiBa-
F0TCS1 GIOfKETHI IPOfiAX 1 MponsBoycTBa. Ha aToM sTame
CTaHOBSITCSI M3BECTHBIMI MaTeMaTIYeCKIte O>KIAAHNS
060uXx moKasaTesneit, HeOOXOAVIMBIX [/1s1 OLleHKI (ii-
HAHCOBOTO Pe3y/IbTaTa C IOMOIbI0 CTOXACTUIECKOTO
ypaBHeHust. OHU YCTOIYNMBBI K M3MEHEHIUSIM CIIOCO60B
OyXranTepcKoro 1 yIpaBIeH4eCcKOro y4eTa: Be/IM4nHa
BBIPYYKV B MUHMMAJIBHOJI CTETIEHN 3aBUCUT OT Y4ETHOII
HOJIMTYKY KOMIIaHWY, B TO BpeMsi KaK O 3aTpaTax BaXKHO
3HATb UX 00lIee 3HaYeHNe, 6e3 yueTa K/IaccuUKaIi,
VCIIO/b3YeMOlI IIpK Ka/bKymupoBanun. HecMoTpst Ha
TO, YTO OIJICAHHAsl MaTeMaTIIecKast MOJIe/Ib IIPeOCTaB-
JIsIeT XOPOLIYIO OCHOBY ISl YIIPAB/IeHsI KOMITAaHNUEN! B
YCIIOBUSIX HEOLPEeNIeHHOCTH, C/IEAyeT IIOMHUTH O Head-
(eKTMBHOCTI TAKTUYECKUX PelleHIiT, KOTOPbIe N3Me-
HSIIOT OIIePALIMOHHBIE [IOKA3aTe/ly KOMIIAHIN B HY>KHOM
HAIIPaB/IeHNH, HO [EJICTBYIOT B KOPOTKIIT IIPOMEXYTOK
BpeMeHM. BakHbI He ciydailHble (KpaTKOBpPeMEHHBIE), &
TpPeH/I0BbIe I3BMEHEHVsI, KOTOPBIE SB/ISIOTCS CIEfCTBIEM
CTpaTern4eckux (FONrOBPeMEHHBIX) YCUIIMIL.

Mpunoxenue 1
Byaywasa crommocTb onynoHa

HHH pvaeTa II€HbI eBpOHei{CKI/IX OIILVIOHOB I/ICHO}IbSy-
0TCA ypaBHeHI/IH, KOTOpre IIO3BOJIAIOT paCC‘II/ITaTb nx
HacToAIyI0 cTouMOCTb [Black, Scholes, 1973]:

. CTOMIMOCTD OIIIMIOHA KOJIT:
C,=V, N(d,)-K,-N(dy)-e*";
d CTOMMOCTD OIIIIVIOHA ITyT:
B =V,-(N(d)-1)-K,-(N(d,)-1)-e*,

re V — Tekylias CTOUMMOCTb (UHAHCOBOTO aKTUBA;
K, — nena ncnonuenns onuuona;

N(d,) n N(d,) — nnTerpanbHble QpyHKINM HOPMATbHOTO
pacrpefienieHus /i apryMeHTOB PaBHBIX, COOTBETCTBEH-
Ho, d nd}

i — 6e3prCcKoBast CTaBKa I0TapyihMIIECKON JOXOFHOCTH
(B romoBoM ucumcaenun)s;

t — CPOK UCIIOJTHEHU OIILIMOHA.

JIns ydeTa CTOMMOCTH JIeHET BO BpPEMEHM BOCIIONb3yeMCs
(hopMy/0i HeIIPepbIBHOIO HAYMCIIeHV IPOLIEHTOB:

_ I LMt
Vi=Vy-e™,

rae Vt — CTOMMOCTDb CI)I/[HaHCOBOI‘O aKTNBa 4€pe€3 BpeM t.

[Toxoxmm 06pa3oM paccunTaeM OYAYITYI0 CTOMMOCTD
OILIIOHOB:

8 Mozienb OMIMOHOB MCXOAMT 13 BO3MOXKHOCTH TIPOBE/IEHNSA apOUTPAKHBIX ONepalnii, IO 3TOJ MPUYMHE POCT CTOMMOCTY (PMHAHCOBOTO aKTHBA
MIPOIOPIMOHA/IEH H3MEHEHHIO 6e3PUCKOBOIT CTaBKH foxogHOCTN. [Ipy aHanu3se onepaluoHHON AeATeTbHOCTI CTaBKa TOXOHOCTI PaBHA

CpeJIHeB3BeH.[eHHOI7I CTOMMOCTU KalnTaja KOMIIAHUN.
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o CTOMMOCTD OIILIMIOHA KOJIJI:
C =Cy-e" :V()'N(dl)'em -
-K,-N(d,)=V,-N(d,)- 5
-K,-N(d,)

° CTOMMOCTD OIILIMIOHA HyTZ
P=Fe" =V, (N(d)-1)-e" -
-k, '(N(dz)_l):Vt '(N(dl)_l)_.
-K, '(N(dz)_l)

[Tpeobpasyem GopMyIIbI /151 pacueTa apryMeHTOB
MHTETPA/IbHBIX PYHKIVIT HOPMaJIbHOTO PacIpeeeHns,
VICIIOTIb3Ys CTOMMOCTD (DMIHAHCOBOTO aKTVBA HA MOMEHT
VICIIO/IHEHNA OIILIMOHA:

2 2
v o 1% o
In(0)+pu-t+-L In[L2.ex |+-L
d K, 2 K, 2
1: = =
O-t O-!
2
In| 2|+ 2
p 2
O-t
2
In( ' |-
K, 2
d, = =d, o,

(e

Ijle 0, CTaH/[APTHOE OTK/IOHEHNe orapudma Temrna po-
CTa CTOMMOCTY (pUHAHCOBOTO aKTUBA J/Is IPOMEXYTKa
BpeMeHM, PaBHOIO f.

B Takom BIUI€ YPaBHEHNA OIIMICbIBAIOT OIILIVIOHHDBIE
CHOEIKY, B KOTOPbhIX HepBOHa‘-IaIIbeII?I ITaTeX CoBepIIa-

€TCA B pa3Mepe LIEHbI VICIIOTHEHNA OIIINIOHA Ha TeKyIlII/Iﬁ

MOMeEHT Bpemenn K :

2
In Bl
K 2

K,=K, -e*'d =—t — -

:dl_o-tdl— t _
v, o2 t o2
infeee )+ % m{z)e T
= ! _ t P,:
:Po eﬂt:VO (N(dl)—l) eht —
—K,-(N(d,)~1)=V,-(N(d,)~1)-
K (N(@) )G =G -

= fN(dl)_ K'_N(d’))‘Vf:I/n,e:”'t

31

OKOHYATeTbHBIN PacdeT OCYLIeCTB/IAETCA B pazMepe
Oymyliert CTOMMOCTH OIILIMOHA IIPY HACTYIUIEHUY CPOKa
VICIIOJTHEH S,

Mpunoxenue 2

MpoBepkKa 3aKoHa pacnpegeneHuns

Honroe BpeMs orapupMuuecKyt HOpManbHOe pacipesie-
JIeHNe TIPUMEHATIOCh IPENUMYILEeCTBEHHO JJIA ONMCAHNUA
JIOXOJHOCTH (PMHAHCOBBIX MHCTpyMeHTOB [I[Inpses,
1998]. Ceitvac mosiBWIICH PabOThI, B KOTOPBIX IIOKA3aHO,
YTO C IOMOIIbIO 3TOTO 3aKOHA MOXKHO OIIMCATD II/IOT-
HOCTb pacIpefie/ieHs IIeH M apEeH/JHBIX CTABOK Ha PbIHKE
HexBIDKUMOCTY [JlackuH u mp., 2016].

B cooTBeTCTBMI C TEOMETPUYECKOI MOJENBIO CITydaii-
HOTO ABVDKEHNS INIOTHOCTD pacIIpeeIeHA TeEMIIa
PpOCTa BBIPYYIKM TaAK K€ NOTIMHACTCA IIOI‘apI/I(i)MI/I‘I€CKI/I
HOpMa/IbHOMY 3aKOHY. C 11€/IbI0 ITPOBEPKY 3TOTO IIpef-
TIO/IOKEHMA PAaCCMOTPNM 3KCIIEPVIMEHTA/IbHBIE TAaHHbIE,
IIpenCcTaBI€HHbIE B BUIE rpa(bMKa KBAaHTUJIb-KBAaHTUJIb
(puc. 8). Ha rpadmke o ocu abCImce OTI0KeHbl KBAaHTH-
JIVL TEOPETUYECKOTO pacIpee/ieH s, IO OCH OPAMHAT —
KBaHTWIN (aKTUYECKOTO paclpeieneH sl

PucyHok 8. Ipadyx KBaHTU/Ib-KBAaHTIUIb JUIA JTOrapudmMa
Temma pocta BeIpyuky ITAO «AspodnoT»
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-3,0 -2,0 3,0

QTeop

-2,0

-3.0

OKCIlepyIMeHTa/IbHble TOYKY PACIIONaralTcs O/1M3Ko

K IIpSIMOIL IMHMM, IPOXOsAleil yepe3 Touky (0,0) mox
yriom 45°. XapakTep OTK/IOHEHN:A IPaBbIX KpaliHUX
TOYEK FOBOPUT O BO3MOXKHOI OTPULIATENIbHOI aCUM-
MeTpUM SMIMPUYIECKOTO pacnpenenenns. IToxoxne
OTKJIOHEHJsI HaOMIOAIOTCS IIPU aHaJIU3e JOXOXHOCTEN
¢unancoBbIx nHCTpyMeHTOB [Hull, 2002, p. 335]. B 1e-
oM, daKTIdecKas IVIOTHOCTD pacIpefe/ieHNs OTBedaeT
TEOPETUYECKUM IIPEIONIOKEHNAM, YTO OATBEPK/IAET
BO3MO>KHOCTD JICIIOJIb30BAHYII ONMCAaHHOTO B padoTe
criocoba pacyeTa MaTeMaTH4eCKUX OXKUJAaHNIT TPUObIIN
" yObITKa.
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Mpunoxenue 3

PeHTa6eNbHOCTb KanuTasna c yyeTom
pucka

B puck-MeHemKMeHTe IpYMeHseTCA TI0Ka3aTeNb, KO-
TOPBIII OIPee/IAI0T, KaK PeHTabeIbHOCTb KalluTasna ¢
ydetom pricka (RAROC). OH paBeH OTHOIIEHMIO YMCTO
HpUOBUIM K KallUTATy, 3ape3epBIUPOBAHHOMY Ha CIydait
BO3MOXHBIX IoTepb [JIob6anos, 2003, c. 557].

PaccuanTaem moxo>xunii mokasaTesnb s KalmuTania,
06ecIeunBaloIIero OIlePaIOHHYIO ieATeIbHOCTh [TAO
«Aspodnor». C 9Toi1 LieIblo HaliieM OTHOIIEHYe ollepa-
HMOHHOﬁ HpI/I6bUII/I 3a BbIYE€TOM HaA/Iora Ha HpI/I6bUIb K
Be/IMYMHe YObITKA, KOTOPBI COIIPOBOX/AET ee MOoTyde-
HUeE:

RAROC' = EBIT,-(1-d) _ 12:(1-0,2) 100 = 70% (rom),

P 13,7

rie d = 20% — cTaBKa Hajlora Ha IpUOBLIb.

[Tonyuennoe 3naveHne RAROC’ mokasbIBaeT omepari-
OHHYIO PeHTabe/bHOCTD KallUTaNa C y4eTOM PUcKa. ITOT
IIOKa3aTellb MOXeT OBITh MCIIONb30BAH /1A OIIPefieIeHIs
OIITVMMAJIbHOTO COOTHOMLIECHNA MEXIY PUCKOM M JOXOfIHO-
CTBIO OIEPALIOHHOI [IeATeTbHOCTY KOMITAHN.
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Abstract

The break-even equation describes the relationship between the financial indicators of a company at various levels of
production and sales. The processes that lead to their change are considered deterministic. In this paper, we present a
mathematical model that complements the break-even analysis by including the uncertainty related to the operating
activity of the company. The method is based on the description of the revenue generation process using the geometric
stochastic motion model. In addition to that, to more accurately describe the impact of time we used the concept of the
operational cycle. The equations that we obtained allow us to describe the financial result as a difference in the math-
ematical expectations of profit and loss. This method presents the structure of the financial result in terms of possible
favorable and unfavorable outcomes, including into the analysis the alternative scenarios of company’s development

In addition to the theoretical research, we show to what extent the uncertainty of revenue affects the financial perfor-
mance of a stable operating company. For this purpose, we consider the charts of the probability density functions of the
parameters used in the break-even analysis which demonstrate the contribution of the random component on their mag-
nitude. We will see that the conclusions made with regard to the stochastic nature of the proceeds may differ significant-
ly from the results of the break-even analysis performed on the basis of the assumption of the deterministic nature of the
proceeding processes. Within the framework of this paper, the operation of a company is considered primarily from the
position of a breakeven analysis. However, the equations that were obtained can be used to calculate the indicators that
allow to assess the risks of operating activities. This is shown in the interpretation of the model in terms of the options
and calculation of return on equity, taking into account the risk.

Keywords: Break-even analysis; operating cycle; expectation and probability of profit and loss; the value of the option;
the break-even point.
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AHHOTaIMA

B crarbe paccMOTpEHBI pOCCHIICKIE U 3apyOe)KHbIe Pe/ITHHIOBbIE al€HTCTBA, COIIOCTABJICHDI MX IIIKaJIbl IPUMEHNUTE/Ib-
HO K POCCUMIICKMM IPOMBILIIEHHBIM KOMITAaHVAM Y (MHAHCOBBIM MHCTUTYTaM (6aHKaM VM CTPaXOBBIM KOMITAHVIAM).
PBIHOK KpeMTHBIX PEITUHIOB NIPe/ICTaB/IeH KaK MEeXXTYHapOJHBIMM, TaK Y HALIMOHA/IbHBIMY PEITVHIOBBIMY areHT-
CTBaMI, Cpeiyi KOTOPBIX CTaHJAPThI IPUCBOEH PEMITIHIOB MOI'YT CYILIeCTBEHHO pa3andarbcA. BBumy oTcyTcTBIA 06-
IENPUHSITOI METOLVIKI PEIITIHIOBAHNS OLeHKA KPEAUTOCIIOCOOHOCTI SMUTEHTOB YCIOXKHAETCS. 3a9acTYI0 PENTUHTO-
BbI€ areHTCTBA IIPUCBANBAIOT OFHOI M TOV >Ke KOMITaHVM OT/INYaloIyiecs KpenuTHbIe peittunru. IlonoOHas curyanys
BBI3BIBaeT YCIIOXKHEHNE IIPOLiecca YIPaB/IeHNA Y CBUETE/IbCTBYET O Ha/IMYUY KOHQ/IVKTA MHTEPECOB, eC/IN Iepey
JMHBECTOPOM CTOUT BBIOOP MEX/Y a/IbT€PHATVBHBIMI LIeHHBIMY OyMaraMu, KOTOPbIM PEITUHIV IPUCBOEHBI PA3HBIMI
PEITUHIOBBIMY areHTCTBAMM: /LS Hero OyeT BaXKHA BO3MOXKHOCTD COIIOCTABUTH TaKue peiiTuHri. B Poccun atnm Bo-
IIPOCOM 3aHMMAIOTCSI B PaMKaX PaspaboTKIL eAIHOTO PEeITYHIOBOTO IIPOCTPAHCTBA, GOPMUPYsI CUCTEMY OTOOPAKEHNS
PeTNHIOB B BEIOpaHHOIT 6a30Boi ikaste. OfHako, Kak B Poccny, Tak u 3a py6exxoM, CpaBHEHNE IIKa/I PeiiTIHIOBBIX
areHTCTB IIPOVM3BOANTCS B OCHOBHOM J/Is1 0AHKOB 11 (pMHAHCOBBIX MHCTUTYTOB U MX BBIITYCKOB IIEHHBIX OyMar, Py 9TOM
MHOTYIe KpeJMTHBIe PeIITUHIN VI X U3MEHEHV B OO/IbIIMHCTBE CTyYaeB He YYUTBIBAIOTCS, YTO B OIIpefle/IeHHON CTelle-
HU CJIY>KUT CTUMYJIOM JJIS ICC/IEIOBAHMA.

MexaHu3M COMOCTaBIEHNS peﬁ[TI/IHI‘OB Pa3/IM9IHbIX aT€HTCTB HeO6XOIII/IM HE TOJIbKO MTHBECTOPpaM, HO U JpyI'MM y4acCT-
HUKaM (1)I/IHaHCOBOI‘O PBIHKA, B TOM 4MCJI€ VI TOCYJapCTBEHHDIM HaA30PHbIM OpraHaM. HeCMOTpH Ha TO, 9YTO IIPOBENEHO
HEMaJIO KOJIMYECTBEHHBIX I/ICC]'Ie,[[OBaHI/If;I, M3MEPAIOLINX pa3Imins MHeHU peﬁTI/IHI‘OBbIX Ar€HTCTB OTHOCUTE/IDPHO Kpe-
,[[I/ITOCHOCO6HOCTI/I OIHOTO M TOT'O XK€ OMUTEHTA, 6GONBIIMHCTBO U3 HUX HaIllpaBJIEHO Ha aHA/IN3 IIPNYMH 3TUX pa3HI/I'~II/II7I,
a HE Ha COIIOCTaB/I€HME IIPMCBOEHHDBIX peﬁ[TI/IHI‘OBbIX IIIKaJI 1 OLI€HOK. B pa60Te paccMaTpMBaOTCA OCHOBHbIE METOLbI,
VICIIO/Ib3YEMBIE 17151 CPAaBHEHUA peI7[TI/IHI‘OB (1)I/IHaHCOBbIX MHCTUTYTOB, B TOM 4YMC/I€ /1A Pa3IMIHbIX CTPaH, a TaKXXe
Ka4e€CTBEHHDbIE pA3/ININA U IIPUYINHDI pacxoxneﬂmﬂ MEXAY JaHHbIMI peﬁTI/IHI‘aMI/I. HPI/IBe,[[CHa Ta6m/ma COOTBETCTBUA
KpeAUTHDBIX peﬁ[TI/IHI‘OB 7151 aT€HTCTB, aKKPEANTOBAHHBIX B Poccun.

KnroueBbie ctoBa: erIIMTHbIIZ pef/[TI/IHI‘, peﬁ[TI/IHI‘OBbIe areHTCTBa, IIPOMbBILIIEHHbIE KOMITaHWM,
(1)I/IHaHCOBbI€ VMHCTUTYThI

JEL: G23, G24, G32
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BeefeHue: conocTassieHue MeToguk
NPUCBOEGHUA PEMTUHIOB HA pPbIHKE
PeATUHIOBbIX yCnyr

PeliTuHIY ABNAIOTCA MePCIEKTUBHBIM MHCTPYMEHTOM
0TOOpa’KeHMsI MePBI KPEAUTHOTO PUCKA U MTOSULIMOHUPO-
BaHsI 00BEKTOB 10 CTEIIeHN BEPOSTHOCTH UX AedornTa.
Ha cerogHANIHNII TeHb aKTMBHOE BHEpeHIe PeITUHTO-
BBIX CHCTeM ObUIO peKOMeH0BaHO basebckum Komu-
TETOM 10 6AaHKOBCKOMY HAfI30Py M IIPUHI[UIIAMI COTIa-
LIeHNI1 Ha OCHOBe pekoMeHpanuit basens II n basena III,
4TO OBITIO MPOIMKTOBAHO SKOHOMIYECKOII Ijeriecoobpas-
HOCTDIO 1 CO3[JaHNMeM JIyulllell Cpeibl peryn1poBaHuA
(bUHAHCOBOI [1eATeIBHOCTI. 3HAUYEHNUS PEIITUHIOB BO
MHOTUX CTPaHaX UCIIONB3YIOTCS KaK OeHIMAPKMHT I7Is1
OOIBUIMHCTBA LIEHHBIX OyMar 11 IIyOIMYHbIX KOMIIAHUI
Pa3IMYHbIX OTpacieil.

PeliTuHrOBbIE aT€HTCTBA, MPEX/E YeM ITPUCBOUTD
KOHKDETHO€ 3Ha4YeHIe PETUHIOBOI OL€HKM, IIPOBOJAT
IIPOLIeNYPY OLIEHK!U U PeITMHIOBaHNA CyObeKTa OTHO-
CUTE/IbHO BCeX IPefiCTaBUMBIX CyObeKTOB B 6a30BOI1
mikase. B cooTBeTCTBMM C METOMKON, TPUMEHAEMOI
PEMTUHIOBBIM ar€HTCTBOM, OIIPEJENAeTCA K/IaCcC PENTUH-
I'yeMOro Cy0'beKTa, KOTOPBIil BBIpa>KaeTCs 4epes3 IPIUCBO-
€HJe KOHKPETHOIO PETUHIA.

PBIHOK KpeMTHBIX PEefITMHIOB IpefCcTaBIeH KaK MeX-
IYHapOJHBIMH, TaK I HAL[MOHAbHBIMYU PEHTHHIOBbI-
MU aTeHTCTBaMM, CTAaHJAPThI IPUCBOEHN PEIITIHIOB
KOTOPBIMM MOTYT CyIIeCTBEHHO Pas3nnyaThcs. BBumy
OTCYTCTBUSI OOLIETIPUHATON METORUKY Pe/ITMHIOBaHMsA
OLIeHKA KPeAUTOCIOCOOHOCTY SMUTEHTOB YCIIOXKHSET-
. 3a4acTyI0 pefiTMHIOBbIe aTeHTCTBA IIPUCBANBAIOT
OfIHOII U TOJI YKe KOMITAaHMM OT/IMYAIOLINeCA KpefUTHbIe
peittunry. ITogo6Has cUTYaIMs YCIOXKHSAET IPOLiece
YIIpaBJIeHVsI ¥ CBUJIETENbCTBYET O HAIMYMUM KOHGPIMKTA
MHTEPECOB, eCIIN Iepefi MIHBECTOPOM CTOUT BBIOOP MEXY
aJIbTEPHATMBHBIMH LIeHHBIMYU OyMaraMu, KOTOPbIM peii-
TYHIY IIPYICBOEHDI PA3HBIMY PENITYHIOBBIMI aT€HTCTBA-
MIL: [/ Hero Oy/ieT BaKHa BO3SMOXKHOCTb COIIOCTABUTh
PETYHIU 3THUX areHTCTB.

MexaHN3M CONOCTaB/IeHUA PENTNHIOB Pa3INYHbIX
areHTCTB HEOOXOMM He TO/IBKO NHBECTOPAM, HO I
IPYIYM y4acTHMKaM (HYHAHCOBOT'O PBIHKA, B TOM YVICIIE
U TOCYJ,AapCTBEHHBIM Ha/I30pHBIM opraHaM. HecmoTrps Ha
TO, YTO IIPOBE/IEHO HEMA/IO KOIMYECTBEHHBIX VICCIIENO-
BaHUI, USMEPAIOIINX Pas3/INylisl MHEHNI PETUHIOBBIX
areHTCTB OTHOCUTENTBHO KPeAMUTOCIIOCOOHOCTH OffHOTO U
TOTO >Ke SMUTEHTa, OOJIBIIMHCTBO U3 HUX HAIIpaBJIeHO Ha
aHa/IM3 IPUYMH STUX Pa3/INYNIL, @ HE Ha COIIOCTaB/IeHNe
NIPMCBOEHHDIX PEMTUHIOBBIX IIKAJI ¥ OL}€HOK.

Crout Taxke OTMETUTD €llle HeCKOIbKO KIaccuUKarmit
KPEUTHBIX peiiTUHIOB. Tak, B 3aBUCMMOCTY OT OXBa-
TBIBAEMOTO MEePUO/Ia BPEMEHU PEIITHHIY MOTYT OBITH
KPaTKOCPOYHBIMU U JONTOCPOUHBIMIL Bropas kmaccudu-
Kalys OIpefessIeTCs BaI0TOI: PEIITUHIY MOTYT ObITh B
MHOCTPAHHOJ J1 HallVIOHA/IbHO BamioTe. OIpefienaommum

36

(hakTOpOM TpeTbell KIaccu(UKaLuy ABIAETCA 3aKa3uMK
PEeVITIHTA WV, COOTBETCTBEHHO, €0 OTCYTCTBIE — B 3TOM
CIy4ae pefTUHIY Jie/IATCA Ha UCTAaHIMOHHbIe (He3alpa-
IIyBaeMble, Heoll/lauyBaeMble) I KOHTaKTHBIe (3arpa-
IIyBaeMble, OIUTadyBaeMble). B mepBoM cirydae peiiTuH-
rOBOE areHTCTBO JaeT CBOIO OIIEHKY Ha OCHOBE TONTBKO
OTKPBITON MH(OpMaLuy 06 SMUTEHTe 110 COOCTBEHHO
VHNIMATIBE, BO BTOPOM >Ke 3aKa34MKOM pelITUHTa
ABJIAAETCA SMUTEHT, KOTOPBIIL IIPEJOCTAB/IACT PEITUHIO-
BOMY areHTCTBY JIOIOJIHUTENIbHYI0 MHPOPMALIMIO O CBOEM
(bMHAHCOBOM COCTOSHUML.

[MonyyaTeny JUCTaHIMOHHBIX KPEAUTHBIX PEITUHIOB
3a4aCTYI0 YTBEPXK/AIOT, YTO TAK/€ PETUHIU 3aHVDKEHbI
U He OTPXKAIOT PeabHOrO (PMHAHCOBOrO COCTOSHIS
koMIanuu [Bannier et al., 2010].

B pa6ote [Poon, Firth, 2005] mpoBoantcst aHanums peit-
TVUHI'OB 6aHKOB OJIA TOTrO, ‘-ITO6bI BBIACHNUTD, Pa3INYIAI0T-
CA T KOHTAKTHBIC M JVICTAHIJVIOHHbIE pe]?[TMHI‘V[ MEXAy
co6oit. Berbopka BximogaeT 1060 peiiTIHIOB KpyIIHeii-
mux 6aHKOB 13 82 cTpaH. PaccMaTpMBAIOTCS TONBKO peii-
TVHIY, IPUCBOEHHbIe areHTCTBOM Fitch. Bpi6op nMeHHO
9TOT'0 areHTCTBA aBTOPbI 00YC/IOB/INBAIOT TEM, YTO B
6aHKOBCKOM CeKTOpe pasBUTHIX cTpaH CeBepHOI AMepu-
K11 1 3anafiHoil EBponbl fo/mm MeXXIyHapOTHbBIX areHTCTB
PpasInyYarTCcA He3HaYNTENbHO, OfIHAKO ITOKPBITHE OaH-
KOBCKOT'O CeKTOpa areHTcTBOM Fitch B cTpanax Adpuku,
Asum, IlenTpanbHoit u Bocrounoit EBpomnsl 1 JlatnHcKoI
AMepI/IKI/I 60}II)HIC, 9e€M Y ABYX NPYIMX ar€HTCTB.

PesynbraThl MccnefoBaHNs IIOKa3bIBAIOT, YTO AMCTAHLN-
OHHbIE PEMITUHIY HMKE KOHTAKTHBIX 110 PANY IPUYMH.
Bo-mepBbIX, 6aHKM C HEYCTONYMBBIM (DMHAHCOBBIM I10-
JIO>KeHMEeM He CK/IOHHbI 3aKa3bIBaTh PEJITUHIY, I03TOMY
B TOM C/Iy4ae, eC/IY PEfiTMHIOBOE areHTCTBO pellaeT
IPYCBOUTD TAKOMY OAHKY JUCTAHIIMOHHBII PeMTIHT,

OH OKa3bIBA€TCsI OTHOCUTENbHO HU3KUM. BO-BTOPBIX,
HesalpallyBaeMble PEMITUHIY MOTYT OKa3aThCsl HIKeE
I10 IPMYMHE TOTO, YTO PEITUHIOBOE aT€HTCTBO MCIIONb-
3yeT TOJIbKO OTKPBITYI0 MHPpopMaryio o 6anke. To ecTb
IUCTAHIMOHHBIE PENITUHIY HOJIee «KKOHCEPBATUBHBIE»,
IIOCKO/IBKY OCHOBAHBI Ha 60JIee OrpaHNYeHHOI HH(OpMa-
LM, YeM KOHTaKTHbIe peritunry [[onoBaHb u fip., 2011].

IIpyumHbI 3aHVOKEHNA IMCTAaHIIMOHHBIX PEMITUHIOB U3-
yuau Taxke u bannuep, bexp u Iyrriep [Bannier et al.,
2010]. BausHue Ha JUCTAaHLMOHHbIE OL[EHKH, 10 MHEHUIO
aBTOPOB, MOTYT OKa3bIBATh KaK BHIOOP areHTCTBOM 9MII-
TEHTA, TAK VI KOHCEPBATV3M areHTCcTBa. Vccmenosanue 6a-
3MPOBAJIOCh HA PEMTUMHIAX KOMIIAHMII PASHBIX OTpaceil
9KOHOMUKMU 32 Teprof ¢ siHBapst 1996 r. o rexabpp 2006
I. ABTOPBI IPUILIN K BBIBOZLY, YTO OCHOBHOJ ITPUYMHOI
3aHVDKEHN IUCTAaHLIMOHHBIX Pe/ITYIHIOB OAaHKOB ABJIACT-
€5l KOHCepBaTU3M PeIITMHIOBOTO areHTCTBA. ITOT paKkTop
OKa3ajicsA BayKeH U JI/IA IPOMBIITIEHHBIX KOMITAaHUIA, OffHa-
KO VI CaMOCTOATE/IbHbI BBIOOP areHTCTBOM SMUTEHTA KaK
onpenensIomuit pakTop He MOXKET OBITh OTBEPrHYT.

Vsy4ennto mpo6remMbl JUCTAHIVIOHHBIX PEHTIHIOB
mocBsiieHa Takke cratbs [Mukhopadhyay, 2006]. AsTop
OTMeYaeT, YTO CYILIECTBYIOT fjBe IPOTMBOIIOIOXKHBIX
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TMIIOTE3bI IO TIOBOAY He3alpallnBaeMbIX PEeiTIHIOB.
[TepBas — AMCTAHIVIOHHBIC PEUTUHIY GOPMUPYIOT
peryTaunio pefiTHHIOBOTO areHTCTBA. TaK KaK phIHOK
PETUHIOBBIX YCIYT IIPeACTaBIsAeT COO0I ONNUTOIONINIO,
IS TOTO YTOOBI 3aHATH CBOIO HYIITY Ha 9TOM PbIHKe,
areHTCTBAM IPUXOANTCS 3aHMMATbCA PEeNTHHIOBaHEM
9MUTEHTOB 6e3 3arpoca. Takum 06pa3oM, HOCTEIIEHHO
cospiaBas cebe pelryTanyio, peiiTHHIOBOe areHTCTBO
CMOJKeT PACCUNTHIBATD HA TO, YTO SMUTEHTHI CTAHYT
o0palaTbcs K HeMy 3a PeIITUHIOM, U Y>Ke TOI/ja B3UMaTh
C HUX IUIaTY 3a CBOM YCTYTH.

Bropas runoresa — [UCTaHLMOHHbIE PEHTIHIN IIPYBOJAT
K «(puHaHCOBOMY IIaHTaXy». OHa 00bACHSIETCS CTle-
AylomuM 06pa3oM: M3HAYATbHO PEIITUHIOBOE areHT-
CTBO IIPMCBAMBAET SMUTEHTY HU3KUI AMCTAHIVIOHHBII
PEITHHL, IIOCTIe Yero BefleT ¢ HUM IIepeTOBOPHI U HesIBHO
oberaeT 60mee BBICOKIIT PEIITUHT B CITydae, eC/Ii 9TOT
peiiTuHT OyaeT OIUIaveH.

B nmpepcraBnenHo Bbllle cTaThbe MyKXOmagXAabl METOMM -
Ke OVICTAaHIIVIOHHbIC pe]?[TI/[HI‘I/I XapaKTEPUIYIOTCA TPEMA
0COOEHHOCTSIMI: PENITUHIOBOE AT€HTCTBO He ITOTy9Ya-

€T 3a HUIX IVIaThl; OHM ITpE€AHA3HAYEHDI /I CO3MaHNA
penyranumn peﬁTI/IHI‘OBOI’O Ar€HTCTBA; OHVM OCHOBAHbI HA
MeHbllleil MHGOpMaLUY, YeM KOHTaKTHbIe PeITUHTY. B
MOJIEJIb TAKXKE BKIIOYAIOTCA TP I'PYIIIbL HeI/UITpaIIbeIX
K PUCKY areHTOB: MUHBECTOPDI, GUPMBI U1 PE/ITMHIOBbIE
areHTCTBa. B pesy/braTe aBTOPOM IIPE/IOXKEHDI CLIeHa-
pun, IpY KOTOPBIX JUCTAHLUVOHHBIE PETUHIY IPUBOJAT
K YIy4IIeHUI0 671ar0COCTOAHNUA.

Viccnenosanue [Behr, Guttler, 2008] mocBsiieHo peakunn
(OHIOBOTO pHIHKA Ha AVMCTAHI[MOHHbIE PEIITUHIM areHT-
ctBa S&P B nepunog ¢ stuBapst 1996 . mo gexabpnb 2005

I. ABTOPBI BBISICHU/IN, YTO MHBECTOPBI OTPULIATETIBHO
pearnpyioT Ha HesalpauMBaeMble PeIITHHTH, B 0COOeH-
HOCTM 9TO XapaKTepHO /sl PEMITUHTOB SIIOHCKUX QUPM.
OTMeuaeTcsi TaK)Ke HeraTVBHAS peaKLisl MHBECTOPOB

Ha IT0C/IeAyIole 3MeHeH)sI B peifTuHrax. bout cuenan
BBIBOJ] O TOM, YTO O>KM/IaHMsI MTHBECTOPOB 3a4aCTYIO
3aBBIIIEHBI, I OHJ HE MOTYT CAMOCTOSITE/IbHO a/feKBATHO
OLIEHMBATDb KPeAUTOCIOCOOHOCTD GupM. VIMEHHO 1T03TO-
MY YCIYTY PEITUHTOBBIX aT€HTCTB O4YeHb BAXKHBI.

Takum 06pa3oM, B pe3y/ibrate KOMIUIEKCHON OL[eHKN
607pI110r0 06’beMa NHPOPMALINY PETHHIOBOE areHT-
CTBO BBIHOCUT CBO€ MHEHNe O (PMHAHCOBOJ YCTONYMBO-
CTH, HaJI©)KHOCTH U KPEFUTOCIIOCOOHOCTY KOMITaHNM. B
9TOM-TO U COCTOUT OCOOEHHOCTH PENTIHTA — B IIpeobpa-
30BaHNM OOJIBIIOrO YMC/IA XapPAKTEPUCTUK U [TOKa3aTereil
KOMITQaHMU B OJVH 3HAYMMBIIT [IOKA3aTelb.

Petitunru HCO6XO,E[I/IMIJI BCEM Yy49aCTHMKaM (bI/IHaHCOBOI‘O
PBIHKA. MHBeCTOpr JVICTIONIBb3YIOT UX /I OUEHKN KpeguT-
HBIX PYICKOB 11 CPAaBHEHVA HalEXKHOCTN a/IbTEPHATVIBHBIX
BapMaHTOB BJIOYKEHUI. IMUTEHTHI MOTYT MCIIO/Ib30BaTDh
peﬁTI/IHI‘ B Ka4€CTBE ClUIT'Ha/Ia pbIHKY O CBOEI KpeanTOCIIo-
COGHOCTI/I, OTKPBITOCTU U ITPO3PAYHOCTH; /I CHVDKEHNA
CTOVMIMOCTY KOMIIaHMM M paClIipeHNs KpyTa MHBECTOPOB;
AJ1 TIONTy49€HM A IPEVIMYIIECTB B TEHAEPAX; /1A yayqlle-
HYA UMHUJDKA 1 pacllIpeHNsA K/IMEHTCKOI 6a3Bbl.
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Perynupyrouye opranbl UCTIONb3YIOT PEATUHIY /1A
pacueTa pa3INnIHbIX HOPMATMBOB U IIPVIMEHEHNS HOP-
MaTUBHBIX aKTOB; /I JIOHYCKa KOMITaHMY K HEKOTOPBIM
orepanysaM Ha HOHIOBOM PBIHKE; /ISl HAOTIOEHNS 3a
KOMHaHI/Ieﬁ, IIPOTHO3VMPOBAHNA €€ PAa3BUTHA I OEHKN
BO3MOYKHBIX IIPOOIIEM.

PeiiTMHroBbIe WKasnbl POCCUICKUX
U 3apy6eXXHbIX areHTCTB 1 MeToAbl
MX COMOCTaBNEHUS

Ha poccuitckoM ppIHKe PeITHHIOBBIX YCIYT paboTaloT
3apybeXXHble aTeHTCTBa «OO0JIbIION TPOIKM» — Moody’s
LA., Standarde»Poor’s A., Fitch R.A., 0IHaKo HuIIa
PeITUHIOBaHUA He6aHKOBCKMX MHCTUTYTOB B 6OIbIIIel
CTEIEeHN 3aHATa POCCUIICKMMM PENITMHTOBBIMI ar€HT-
CTBaMI, TaKUMU Kak «IkcnepT PA», «HaunonanbHoe
PeittnnroBoe ArentctBo» (HPA), «Pyc-Peittuar» u
«Ananns, Koncynpranun u Mapketnur» (AK&M).

Bce nmepeuncieHHble areHTCTBa ObUIN AKKPELUTOBAHDI
MunucrepctBoM unancoB Poccuiickoit Oegeparnmn.
VIX akKpeMTaIs HOBBIM PErynATopoM — LleHTpanbHbIM
6ankom Poccniickoit Oegepaninu sBsIeTCsI BOIIPOCOM
BpeMeH, TaK JKe KaK ¥ BHOBb CO3[JAHHOTO AHa/IMTHYe-
CKOTO KPeJUTHOTO peiiTuHrosoro arentcrsa (AKPA)

3apyOexxHble peiiTHIOBbIe aT€HTCTBA «OOJIBIION
TPOJIKII» OLIEHVMBAIOT SMUTEHTOB, II0 CYTH, CO CTOPOHBI
MHBECTOPOB U MIPUHUMAIOT BO BHUMAaHMeE [IPYCBOEHHbIE
CYBepeHHbIe pelITUHIY. BMecTe ¢ TeM KOMITaHMAM, KOTO-
pble He IUVIAHMPYIOT BBIXOJI HA 3apy0Oe)KHbIe PBIHKIY, He-
06XOIMMBI OL[EHIIVKI, 3HAKOMBbIE C MECTHBIMI OCOOEH-
HOCTSIMU BefieHu s 613Heca I [e/IOBOJL KY/IbTYPBI, B CBA3U
C 4eM OHM yallle IpuOeraloT K ycryraM Hal[IOHaIbHBIX
PeTUHTOBBIX areHTCTB. PaKTHYecK, B KaXX/[0il CTpaHe
CYILIECTBYIOT CBOM BHYTPUCTPAHOBbIE PUCKY, KOTOPBIE
BO3MO>KHO OLIEHNTD C IO3UIVIM BHYTPEHHeII OLIeHKY, YTO
00YC/IOB/IMBaET IIOSABJICHNE HAIIVIOHA/ILHBIX PEMITIHIO-
BbIxX C1yK6 (B CIIA nmopgo6Hast MpaKTHKa peryInpoBaHus
3aKpeIUieHa Jisi BCeX HallMOHAIbHbBIX PETUHTIOBBIX
cny>x6 (NRSRO) axrom [loppna — @panka B 2008 1.).

HecMmoTpst Ha TO, YTO Hal[MOHAJIbHBIE POCCUIICKIE
PEITHHIOBBIE aT€HTCTBA He MOTYT CPABHUTBCS C MEKY-
HAPOJHBIMU ar€HTCTBAMU «OOJIBIIOI TPOIKM» IO OLBITY
PaboThI, X OCHOBHBIM IIPEVMYIIECTBOM SIB/LIETCS TO,
YTO OHM [IOHMMAIOT CIel(UKY OTedeCTBEHHOrO GusHeca
U MOTYT paboTars ¢ nH(pOpMalyell, IpefCcTaBIeHHON B
COOTBETCTBUM C POCCUIICKMMI CTaHfapTaMu Gyxranrep-
CKOTO yueTa. YCIyTU POCCUIICKUX PEITUHIOBBIX aTeHTCTB
JUISL POCCUIICKMX KOMITAHWIT OOXOMATCS [EleBIe I,
CKOpee Bcero, OHM OYAyT oKasaHbl GpicTpee, 4TO 0be-
CIle4rBaeT JoBepyie SMUTEHTOB HA BHYTPEHHEM PbIHKe.
VX Ba)XHBIM [IPENMYIECTBOM TAKKe SIB/ISETCS TO, YTO B
TAaKUX areHTCTBAaX MOHMMAIOT CIeLU(UKY POCCUIICKOTO
6m3Heca u MOTyT paboTats ¢ uHpOpMaLMet, mpescTas-
JICHHOII B COOTBETCTBUM C POCCUIICKMMU CTaHAPTaMI
OyXranTepcKoro ydera.
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Kpymnuermmmm urpokoM poccuiicKoro peifTMHIOBOTO
PBIHKA SBJIAETCA PENTMHIOBOE aTeHTCTBO «JKCIepT PA»,
obpasoBanHOe B 1997 I. U mepenMeHOBaHHOE B HACTO-
smee BpeMs B RAEX. V 3TOro areHTCTBa peKopgHoe
YJC/IO KMEHTOB — Ha CETOJHALIHNI IeHb ¥IM IPYCBOEHO
6onee 800 MHAVBYUYaIbHBIX peliTHHIOB. KpoMme Toro,
areHTCTBO IIPEACTABIIEHO 3a PyOeKOM depes JOYEePHIO0
xomnanuio RAEX Europe B Tepmanny, Kotopas paboraer
TI0 €BPOIIEVICKUM MIPaBMIaM U aKKpeauToBaHa ESMA,
PerynsaTOpOM pelTUHTOBOI AeATenbHOCTH B EC.

«9xcnept PA» 3aHMMaeTcs peiTMHIOBaHeM OAHKOB,
CTPaXOBbIX U JIM3MHTOBbIX KOMIIAHWIL, HETOCYAAPCTBEH-
HbIX IIeHCOHHBIX PoHmoB (HIID), MukpoduHaHCOBBIX
OpraHm3aLuii, rapaHTUITHBIX GOHIOB U KOMITaHMIT Hedu-
HAHCOBOTI'O CEKTOPa. AT€HTCTBO IIPOBOJMT PeTy/spHbIe
MCCTIeTIOBAHsI PhIHKA 6aHKOBCKMX YCITYyT, CTPaXOBaHMU,
JM3UHTa, PaKTOPUHIA U T. .

C 2000 1. CBOIO /I€ATETPHOCTD HAYajI0 OCYIIECTB/IATh
«Haumonanpaoe Peiitnarosoe ArentcTBo». Knmenramu
HPA Ha ceropus sBysitorcst 6omee 350 0puanuecKmnx
7L ATEHTCTBO 3aHMMAETCs OL[eHKO KPeaUTOCIIOC00-
HOCTY 6AHKOB, UTIOTEYHBIX M IM3MHTOBBIX KOMITAHUIA,
IIpefIpUATII, MUKPO(QIHAHCOBBIX OpraHM3aLnii,
rapaHTuitHeIX GOHIOB 1 pernoHoB Poccun. B 2014 .
HPA yupepuno nodepHioro komnanuio B ABctpun NRA
International GmbH.

HesaBucyumoe HallMoHa/IbHOE PEJITMHIOBOE areHTCTBO
«Pyc-Peittunr» 65110 co3gano B 2001 r. OHO 3aHMMaeTCs
KaK pefITMHIOBaHVeM SMUTEHTOB (6aHKOB, GMHAHCOBBIX
¥ IPOMBIIIIEHHBIX KOMIIAHNUI, TaeBbIX IHBECTUIIVIOHHBIX
($OHMIOB), TaK 1 BBIYCKOM PyO/IeBbIX 0OMraruit. AreHT-
CTBO IIPOBOJUT PeTyIsApHBbIe UCCIIeOBAHMA 6aHKOBCKOTO
cexkropa. OHO 3aCTy>KI/IO IIPU3HAHNUE KaK Cpeay poc-
CHIICKMX, TaK U 3apyOeXXHbIX KNMeHTOB. «Pyc-PeiiTiHr»
taoke Bxoput B Global Rating Group, kotopas pabortaet
Ha ppiHKax Poccun, Kasaxcrana, Asep6aitmxana u Ap-
MEHUML.

Vndopmannonnoe arenrctBo AK&M nybnukyer
peiitunru ¢ 1994 r. Peritunrosoe arenTcTBo AK&M
66110 06pazoBaHo B 2005 I. KaK HOYEePHAS KOMIIAHUA
3A0 «AK&M». PeifTHHTOBOE areHTCTBO IMPUCBAVBAET
peitTuHry 6aHKaM, KOMITAHSIM (UHAHCOBOTO 1 Hed-
HAaHCOBOTO CEKTOPOB 9KOHOMMKM, (PVIHAHCOBBIM MHCTPY-
MeHTaM, peciryOmmKam, Kpasm u obactsaim Poccniickoir
Qenepanyt, a TaK)Ke TaPaHTUITHBIM OPTaHM3AIVIAM
cyopextoB Poccuiickoit Pepepanym. ArenrcrBo AK&M
IIPOBOAMNT PETY/ISIPHbIE MCCTETOBAHNSI KPEAUTOCIOCO0-
HocTy cy6pexToB Poccuiickoit Gepepanum.

B 2007 1. ppIHOK OBUI IPUMEPHO IIOPOBHY IOLE/IEH MEXY
POCCUIICKUMM 11 3apyOEXKHBIMI aTeHTCTBAMY «OOJIbIION
TPOVIKI», IO/ KOTOPBIX HA PbIHKe 0OecIe4nBanach 3a
CYeT MuepcTBa B 6AHKOBCKOM CEKTOPE, @ POCT HallU-
OHA/IbHBIX aT€HTCTB IIPOMCXOAVII B OCHOBHOM 32 CUET
aKTUBHOTO Pa3BUTNA 110 HeOAHKOBCKMM HAIIPaB/ICHIM,
I7ie OHM VM€Y YCTOYMBble KOHKYPEHTHbBIE IIpeMylile-
cTBa. B mocnenyrome rofpl Jo/1A HAllMOHAIbHBIX peii-
TUHTOBbIX areHTCTB Ha POCCUIICKOM PbIHKE PETUHIOBBIX
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YCIIYT HeyK/IOHHa Bo3pacTaa. Ha puc. 1 npefcTaBneno
pacupepenenue foieil peiTMHIOBbIX ar€HTCTB 110 IIPU-
CcBOEeHHBIM B Poccun perituaram Ha KoHer 2013 1.

Pucynoxk 1. Jlony peliTMHIOBBIX aréHTCTB Ha POCCHIA-
CKOM PbIHKE PeTUHIOBbIX yciyT B 2013 1., %

7

B AK&M B  Moody's
B PycPentunHr B HPA
S&P B Skcnept PA
Fitch

PaccMaTpuBas peiiTHHIOBbIE LIKAJIbl 3aPYOEXKHBIX U
POCCUIICKUX PEITUHTOBBIX aTeHTCTB, HY)KHO 06PaTUTh
BHJMaHIe Ha UX PaslInyHoe fiefieHne. Tak, pe/iTMHTOBble
IIKaJIbl aT€HTCTB, KOTOPBIE IPeOCTaB/IAI0T PEIITHHIOBbIE
YCITYTH POCCUIICKMM KOMIIAHUAM, PasfieA0TCA Ha Hallu-
OHaJIbHbIE ¥ MeXyHapopHble. [To HalMoHaabHOI 1IKate
PEIITHHIOBOE aT€HTCTBO OL[eHNBACT SMUTEHTA (BBIITYCK)
IIeHHBIX 6yMar OTHOCUTETbHO KOMITAHWIT MM QMHAHCOBBIX
0613aTeNbCTB B 3TOI CTpaHe. B cBoIo ouepenp, OLleHKa 110
MEKIyHapOJHOII IIKajIe II03BOJLAET IPOU3BOUTD CPAB-
HeHJe SMUTEHTOB 110 BceMy MUpY. PeliTuHT aMKTeHTa 110
MEKIyHapOIHOII IIIKajIe 3aBUCUT OT CYBEPEHHOTO PeiiTHH-
ra (T.e. yYMTHIBAIOTCA PUCKY BefieHNs OV3Heca B JAHHOI
CTpaHe) 1 He MOXeT ero HpesbInIath. C IPyroit CTOPOHEI,
Ha/Ii4ye MOJ0OHOTO COMOCTAB/IEHNS CTA/I0 BO3MOYXHBIM

B CBA3M C TeM, YTO HEKOTOpbIE PeJTHHIOBbIE aTeHTCTBA
OT3BIBAIOT CBOM PEITUHIM [0 HALIMOHAIbHOM ILIKAJIe.

JeATeIbHOCTD PENITHHIOBBIX areHTCTB, 6€3YC/IOBHO,
cBsi3aHa ¢ prickaMy. OCHOBHBIMU ABIAIOTCA PUCKI
HEKOPPEKTHBIX PEMITVHIOBBIX OLIeHOK, 00YC/IOB/ICHHBIE
CIIeR YoM IPUYMHAMM:

+  HeOObEeKTUBHOCTD, CBSI3AHHAs C 3aMHTEPECOBAHHO-
CTBIO B C/Ty4ae KOHTAKTHBIX Pe/iTUHTOB (peiTHHT
OIUIAYMBAETCS SMUTEHTOM);

°  HECOBEPUIEHCTBO PEMTHHIOBO METOHOIOTI;

° HeCO6HIOJZ[eHI/Ie 3a€K/IapupOBaHHbIX IIPMHINIIOB 1
METOUK;

. HECBOEBPEMEHHOE pearmpoBaHye Ha UI3SMEHEHNE
(bI/IHaHCOBOI‘O IIOJIOKEHN A SMUTEHTA;

° HEOOCTATOYHbIC BO3SMOXXHOCTI OITIOBEICHNUA 00
VIBMEHCHUAX B peﬁTI/IHI‘e.
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ITo CyTH, BCE peI‘/‘[TI/IHI‘OBbIe Ar€HTCTBA OLICHMBAIOT CXO-
JKye CymHOCTI. Tak II09YeMY K€ peﬁ[TI/IHFOBbIe OLICHKU
PA3MMYHBIX aleHTCTB HeOAHaKOBHI¢ [ToMnMo MeTon010-
TMYECKOJ COCTAB/IAILIEN, KOTOPasi MOXKET Pa3indaTbCs
B CBA3YM C OTINYIMEM IIOAXOI0B, VICIIO/Ib3YEMbIX pei[TMH-
TOBBIMM ar€HTCTBaMI, B peﬁTMHF BK/ITIOYAC€TCA TAKXKE
3HAUNTEIbHAA KCIIEPTHAA KOMIIOHEHTA. Ot (baKTOPbI
ABIIAIOTCA Hp]/[‘-I]/IHOﬂ TOrO, 4TO peﬁTMHrOBble OL€CHKI OfT-
HOTO I TOTrO >X€ SMUTECHTA HECKOTbKMMU peﬁ[TMHFOBbIMVI
areHTCTBaMM MOTYT pasnudaTrhbca. IloaTomy Bompoc co-
IIOCTABJICHUA peﬁ[TI/IHFOBbIX IIKAJI pa3/INIHbIX ar€HTCTB
NIPE/ICTAB/IAETCA KpaliHe BaXKHBIM.

ConocrtaBnenne peMTUHroBbIX
lWKan Ha 0CHOBE MeToAa

MUHUMUW3ALMUN UHTErPanbHoro
paccTosHuA B 6a30BOI WKane

AsnpTepHaTUBHbIE METOJJOTIOTMH PEATUHTOBBIX ar€HTCTB,
pasnmurs B CTaHJAPTaX IPUCBOEHNUS PENTUHIOB, UCIIO/b-
30BaHI€e Pa3INIHbIX 00BSICHANMX (PAKTOPOB — BCE ITO
SIBJISIETCS IPUYMHAMY BOSHUKHOBEHNS Pa3INIaoniixcs
petttunros. IToaTomy 11€/1eC006pa3HO 03HAKOMUTBCS €
METOJO/TOTMSIMIU PA3HBIX PEITUHTOBBIX ar€HTCTB.

ArenrctBo Moody’s onpenenseT KpeauTHbIE PEITHHIU
KaK «MHEHM:A O KPeJUTHOM KauecTBe OT/e/bHBIX HOJITO-

BBIX 00513aTeNbCTB WK 06 001IeiT KPeIUTOCIIOCOOHOCTI
KaKOTo-/160 asMuTenTa (6€30THOCUTETBHO €r0 KOH-
KPCTHI)IX JONTOBBIX O6HSaTeHbCTB VN ]IpyI‘I/IX IIE€HHBIX
6ymar)» [Moody’s, 2007]. PeifTHrOM SMITeHTa Ha3bIBa-
€TCA OLICHKA CHOC06HOCTI/I KOMITaHUMN BBIIIOJIHUTH CBOU
cTapiine HeobOecrieueHHble (PMHAHCOBBIE U JOTOBOPHBIE
00s3aTenbCcTBa.

Moody’s mpricBauBaeT peiiTMHTY KOMIIAHUAM BCEX OTpac-
711l IPOMBILIJIEHHOCTH. Y 3TOTO areHTCTBA HeT efJHOI
METOIOTIOT VM PeJITMHIOBaHMA IPOMBIIITIEHHBIX KOM-
IIAHNUI, OHO UCIIO/Ib3yeT Pa3Hble METOLVIKY JI/I PA3HBIX
CETMEHTOB PbIHKA.

PaccmoTpuM ocHOBHBIE PaKTOPBI, KOTOPbIE UCIONb3yeT
Moody’s ipyt o1eHKe KpeYITOCIOCOOHOCTY IIPOMBIIIIICH-
HBIX KOMIIAHMII Ha IIPMMepe XMMMIYECKOM U CTPOUTEND-
HOJ OTpacyIeil.

Kak BupHO 13 Ta671. 1, areHTCTBO UCIIONb3yeT He3HAYN-
TeJIbHO pas/inyaroiyecs: GakToPSI /IS OLEHKM KOM-
HaHMI U3 PasHBIX OTpacieil. MOXXHO Tak)Ke OTMETHUTb,
4TO BEC TPyl PaKTOPOB «pasMep KOMITAHUI» ISt
XUMUIYECKOI OTpacu GOoIblile, YeM /sl CTPOUTENBHOIL.
B 10 >xe Bpems Bec paxTopa «poduib 61sHeca» [t
CTPOUTEIbHOI OTPAC/IN IIPEBBILIAET AHATIOTUYHBII LS
XUMIYeCKOIL. YTo TaKKe IpUMeYaTeIbHO, ATeHTCTBO
Moody’s ucrionp3ayeT pasHble OKa3aTen fisi GbICTPO-
Pa3BUBAIOLIVXCS VM CTAHAAPTHBIX PHIHKOB IIPY OLieHKe
CTPOUTENbHBIX KOMIAHUIL.

Ta6nuna 1. Cucrema mokasaresneit Moody'’s ipu OljeHKe IIPOMBIIIIEHHBIX KOMIIAHMUIT

Xumuieckas oTpacib CrponTtenbHas oTpacib

Pasmep xomMmaHun Brrpyuxka (10%)

3paHns, COOpY>KeHns U
o6opynosanue (10%)

Bripyuka (15%)

busnec-npoduin
IIepCIIeKTUBLI pOCTa U JIp.

[Tono>xeHne Ha ppIHKe, KOHKYpPEHTHbIE IPEUMYIIeCTBa, fUBepCuUKALINA,

20% 25%
[Tpn6BIIBHOCTD, Penrtabenbuoctb 1o EBITDA (5%)
IIPOM3BOAUTEIBHOCTD Crpykrypa usgepxek (10%)
PentabenbHocTb akTUBOB (5%)
ObecnedeHHOCTD Otromenne ponra kK EBITDA KoadduumeHT NOKpHITHA IPOLEHTHBIX BBIIIIAT
3a0/DKEHHOCTI U (10%) (15%)
JIEBEPUIIK
Ornowmenne EBITDA x OTHOLIEHKS TOXOMOB K 3ag0/KeHHoCcTH (15%) —

MpOLeHTHBIM pacxopam (10%)

ISt GBICTPO PACTYIUX PHIHKOB

OTHouleHne JEHEXXHOI'O II0OTOKa K

monry (10%)

OrTHolIeH e [o/ITa K 0011ei KallUTaanu3alin
(15%) — 1s1 CTaHAAPTHBIX PHIHKOB

duHaHCcOBas MONMUTUKA

CrpykTypa Kanurasna, KpeguTHbIT mopTdenn 1 gp. (20%)
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[ToMmMO 9TMX PaKTOPOB, aTEHTCTBO TAKXKe OLICHMBACT
Ka4eCTBO MEHEIPKMEHTA, TMKBUIHOCTD, IIOIBEP)KEHHOCTD
PpUCKaM, KOPIIOPAaTUBHYIO CTPYKTYPY U SpyIue IoKasare-
mm. Tlocre oreHKM KaX/0r0 paKTOpa, areHTCTBO HAHOCUT
ero Ha PeITUHIOBYIO IIIKaJTy, IpMpaBHUBAs K KaKOI-TNO0
PEMTUHIOBO KaTeropuu, IOPOroBble 3HAYEHNI KOTOPBIX
JeTKO ONpefeNIeHbl /I KaKI0ro GpaKTopa.

JIns onpenenennsa CyMMapHOTO PEITHHTA KaXKIbI
(axTop epeBOANTCA U3 OYKBEHHOI! IIKa/Ibl B YUCTIOBYIO
o crefymoen cxeme: Aaa =1, Aa=3, A =6,Baa=9,Ba
=12,B =15, Caa = 18, Ca = 20. YunuTbiBas1 BeC Ka>KJOI0
(dakTOopa, OIpene/IA0T CYMMapHBII PeIITHHT KOMIIAaHWUN,
KOTOPBIII IEPEBOAUTCS B GyKBEeHHOE 0603HaYeH e [0
cxeMe, yKa3aHHOII B TabmI. 2.

Ta6nuua 2. [TepeBos CyMMapHOTO peiiTUHIa KOMIIAHNUM B OYKBEHHYIO MIKAIy

Aaa x<1,5 Baal 7,5<x<8,5 B2 14,5<x< 15,5
Aal 1,5<x<2,5 Baa2 8,5<x<95 B3 155<x<16,5
Aa2 2,5<x<35 Baa3 9,5<x<10,5 Caal 16,5<x< 17,5
Aa3 35<x<4,5 Bal 10,5<x< 11,5 Caa2 17,5<x< 18,5
Al 4,5<x<5,5 Ba2 11,5<x<125 Caa3 18,5<x<19,5
A2 55<x<6,5 Ba3 12,5<x< 13,5 Ca x219,5

A3 6,5<x<7,5 B1 13,5<x< 14,5

Peittuuru Standarde»Poor’s BbIpaXaloT «MHEHME areHT-
CTBa OTHOCHUTEIbHO CIIOCOOHOCTH U TOTOBHOCTY 9MMU-
TEHTa — HAIpVMep, KOPIIOPALIUY UV PETMOHATbHOTO
(MecTHOro) OpraHa BlIacTy — CBOEBPEMEHHO I B TIOJTHOM
o6beMe BBINONHATD CBOY (DMHAHCOBbIE 0053aTe/IbCTBA»
[S&P, 2014]. OtmevaeTcst TaKKe, YTO PENTUHT — 3TO

He «PYKOBOJICTBO K JIE/ICTBUIO», @ BCETO JIMIIb MHEHIE,
OCHOBHBIM Ha3HaueHNeM KOTOPOTO SIBILAETCA MHPOPMIU-
pOBaHNe yIaCTHNKOB 9KOHOMUYECKIX OTHOIIEHIT 06
YPOBHE KPEJUTHOTO PUCKa.

Cory1acHO MeTOZJOJIOT MM aTeHTCTBA S&»P, CHavYaIa onpefie-
nseTcs 6a30BbIIT YPOBEHb PeIITHHTA, KOTOPBII BIIOCTIEN-
CTBMU MOXET OBITh U3MEHEH C YYeTOM JJOIIOTHUTENbHBIX
PEITHHIOBBIX (PaKTOPOB 1 TpeobpasoBaH B pUHATBHYIO
OLIEHKY XapaKTepPUCTHUK COOCTBEHHOI KPEIUTOCIOCOOHO-
cTH 3MUTeHTa. Ha ocHOBe 3T0if OLieHKV KOMITAHVM TIPU-
CBAMBAETCA KPEAUTHBIN PeiITVHT C y4eTOM BHYTPEHHUX I
BHeILIHVX (haKTOpOB MoffiepXKu. OcHOBHBIE (PaKTOPBI U
HOPSOK VX VCIIONIb30BAHNA P OLleHKe KPEJMUTOCIOCO0-
HOCTY 9MUTEHTA areHTCTBOM S¢»P IIpeficTaB/IeHbl Ha puC. 2.

Pucynok 2. IIpucBoenne peiiTHHIOB KOPIOPATMBHBIM SMUTEHTAM areHTCTBOM S&P

CtpaHoBoW OTtpacneson LleHexHble noToku /
pucK pucK KoHkypeHTHas yPOBEHb AONFOBOI
no3nuus
Harpysku
CICRA Py
} \/
Mpodunb Mpodunb
BusHec-puckoB dMHaHCOBbIX PUCKOB
\ 4
Ba3oBbIil ypoBeHb peiTUHra
Ousepcudurkayuns CtpykTypa ®uHaHcoBas JInkBMAHOCTb MeHenKMeHT 1 KopnopaTuBHoe
busHeca Kanutana nonuTuKa ynpasneHue

CpaBHUTENbHbIN PEATUHIOBLIN aHanu3

Y

CobcTBEHHAs KpeamMTocnocobHOCTb

v

Bnungaxne rpynnbl Unn opraHoB B/acTn

Y

KpeaWTHbI peATUHT SMUTEHTA
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Baxxo oTMeTuTh, 4TO Bec hakropa «upoduib 6us-
Hec-pICKOB» OoJiee 3HAYMM JIJIs1 KOMIIAHMI, OTHOCA-
IVXCA K MHBECTUIMOHHON KaTeropuy, a Bec pakropa
«11pouIb (PUMHAHCOBBIX PUCKOB» — JJIA KOMIIAaHMI
CIIEKY/IATHBHON KaTeTOPIL.

OCHOBHBIMU METOaMU COITOCTAB/ICHUA pa3m/mm7[ B
OLJ€HKaX IMpMCBaNBa€MbIX peIU/ITI/IHI‘OB ABIAKTCA CTaTU-
CTUYIECKNE METOIbI HAa OCHOBE PETrPECCMOHHOTO aHa/In3a
1 IIOCTpOE€HNE MO)IeTIeIU/I KpeOMTHBIX peﬁTI/IHI‘OB.

Psy uccnenosarereit [Cantor, Packer, 1996] cpaBuu-
Baln peﬁTI/IHI‘I/I YEeThIpEX KPYHHEI‘/JIHH/IX AMEPUKAHCKUX
areHTCcTB Moody’s, S&&P, Fitch u Duffé»Phelps Credit
Rating Agency (DCR) no coctostHmio Ha 31 mpexabps 1993
I. B Bp160pKy Bouwtu 1137 GupM, MMEIOLUX PENTIHIN
Moody’s i S&P, u3 KOTOpbIX 336 G1UpM VIMe/I TaKXKe peli-
tyHry areuTcTBa DCR, 155 — peiitunry arenrcrsa Fitch.

B 6onpiunucTBe cny4aes arentctsa Fitch u DCR npucsa-
uBam ¢pupmam 6oree Bbicokye peritunru. Hanpumep,
peittunru Fitch B cpaBHenun ¢ Moody’s B 58,7% cinydaes
OKa3aJMCh BBILIE U TONIbKO B 5,8% — HIKe; cpefHAA pas-
Huwa cocrasuna 0,74 rpaganum.

Ha nepBoM arare IpousBOAMICS MepeXox 0T OYKBEHHBIX
mKas K menouncineHubiM (AAA/Aaa = 1, AA+ /Aal =

2, ..., B-/B3 =16, ocraBummecs = 17). ABTOpEI IIpefi-
OJIarajiy, YTO PeTHHTOBbIE aTeHTCTBA IPUCBANBAIOT
YJCJIOBBIE PEIITUHIY CIeHYIOMUM 00pa3oM:

ra,f:aa+xfﬂa+ga,f’ (1)
e ra,f - peﬁTMHr KOMHaHI/H/IfOT are’HTCTBa d;

a, - duxcupoBaHHBI 3¢ DeKT, XapaKTepU3yIOLIero Ha-
Jn4e TIOCTOSTHHOI KOMIIOHEHTBI /IS KaXKI0TO PEefTHH-
FOBOTO areHTCTBY;

X; — BEKTOP OObACHAIOMVX IIepeMEHHBIX
110 KOMITaHIX f;

B, - BeKTOp K09(DDUIMEHTOB, XapaKTEPU3Y IO METO-
IOJIOTMIO aT€HTCTBA d;
&, — CTydaiiHas ommnbKa;

a, f - peliTMHrOBOE areHTCTBO M KOMITAHM, MMEIOIIAs
PEMTUHT OT JAHHOTO PEMITMHIOBOIO areHTCTBA.

PasHmnIla B peiiTMHTaX ABYX areHTCTB M U 0, IPUCBO-
eHHBIX OJHOIT QpupMe f, TaKUM 00pa30oM, OIIMCHIBATACD
ypaBHeHUEM

To.r

+'x/ (ﬂm,f _ﬁo,f)-‘rgm,f _8o,f

rm,f_ =am_ao+

(2)

YopouteHHas 3anuch (3) BBIITIsIENa CIefYMNM 06pa-
30M:

re=a+x pt+e,. (3)

YpaBHeHue perpeccun (4) st HOABBIGOPKI
S KOMITaHMI1, UMEIOIINX XOTs ObI TpU pENITHHIA,
OITMCHIBA/IOCH KaK

41

E[r,|feS]|=a+E[x,p|feS]+
=E[e,|feS] '

Penrenne ¢pyupMbl IIOTYINTD JOIOTHUTENTBHBII PEIITUHT
6b110 ommcaHo ypaBHeHMeM (5):

Yy =Z/§+9/) (5)

Ime Y, — NOIOTHUTETbHO NIPYCBOEHHBIV PEITHHT KOM-
nannu ( f); Z, — uspepxKu (costs), KOTOpbIE HECET KOM-

IIaHNUA TIPY IPYCBOEHNM JOIIOTHUTEIbHOTO PEMITUHTA; ¥
- BEKTOP OLIeHOK K09(p(PUIIMEHTOB, XapaKTepU3 YOIt
METOJIOJIOT IO aTeHTCTBA, KOTOpOoe IIPJCBalBaeT JOIOI-

HUTEIbHBIN PEATUHT; 7], — PacIpeNeNieHle OCTaTKOB
oIMOOK COIIACHO HOPMATbHOMY 3aKOHY paclpeeneHs:
ny~ (05 0-2,,) >

o0 (curma) — o603HaYeHMe CTAHAAPTHOTO OTKIOHEHS.

B BexTOp Z, BKMIOYAMICh BCe PaKTOPHI, BANMAIONIE Ha
3aTpaThl M/ BBITO/IbI OT IOTY4€HNA JOTIOTHUTETLHOTO
peiityHra (6). ABTOPBI IIPEIIONIOXIIIN, YTO PrpMa 3aKa-
3bIBAET JIONIOTHUTEIbHBII PEITUHT, €CTIN ;> 0.

Takum o6pasom,

E[rf \feSJ:E[rf ln, > —zf;/]:

. (6)
=a +E[x/./3’ | fe S] +E[gf In, > —zfy]
ECIII/I COBMECTHOE pacnpeneneHI/Ie 01111/[601( 8f n 77f
ABNIACTCA HOpMa}IbeIM, TO

E|:rf |21, > _Zﬂ’] =

, (7
p ), O

Vo !

e p (corr) — KOPPEANNs MEX/Y STUMM TPEMS Ia-
pameTpamu g, p, ] - ABIAETCS OGPATHBIM OTHOLIEHNEM
Munica (8), Torga OHO paBHO:

P(v) Y
—CI)(—V)’ Tae v = _0 (8)

nm

=a+x B+

VYpasueHue (7) 3aTeM OL[eHMBAIOCh METO/JOM HaMEHb-
mInx KBaleaTOB.

7151 OLieHKY TOTO, KaKue (GpupMbl 3aKa3bIBAIOT JOIIOTHIM-
TENbHBII PENITUHT TIOMUMO peiiTUuHToB Moody’s u Se&P, B
MOJIeJIb BK/IIOYA/IUCh CIeAyIomie (GaKTOpBI:

o Habop QUKTUBHBIX II€PEMEHHBIX: PACIIONIO>KEHNE
I7IaBHOTO 0IICa, BBITYCK IIEHHBIX GyMar KOMIIaHN-
eit 6oree IeCATH JIeT, €CTh TN Y KOMITAHNHU PEHTHHT
KOMMEpPYeCKIX LIeHHBIX OyMar, KOMIIaHUM [IPUCBOe-
HBI perituaru Moody's v Sé»P — Bal u BB+ cootsert-
CTBEHHO, TIOTIajaHNe pelTHHToB Moodys u S¢P B
PpasHbIe KaTerOpMNU PUCKa;

+  (uHaHCOBbIE XapPaKTePUCTUKI: JONTOCPOYHAS
3a/J0/DKEHHOCTD, KO3 QUIMEHTHI TeBepUIKa I
HOKPBITHSA, IpUOBITLHOCTD (ROA);

*  XapaKTEePUCTUKM PENTUHIOB: B3BEIIE€HHbIE CPENHIE
PpeTuHIY, abCOMIOTHAS PasHNUIIA B PEITIHTAX.
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B nroroByo perpeccuio A OLEHKY Pas3Idmil MKy
PeITUHIaMM BK/TIOYa/IVICh (PUHAHCOBBIE TapaMeTpsl (KO-
9 GUIEHTBI TeBepUKa U MOKPBITHS, IPUOBUIBHOCTD
u orapudm akTuBOB), 06paTtHOe oTHOIIEeHe Murica u
($UKTHBHBIE IIEpeMeHHbIe, 0003HAYAIOIIE TPUHAIEXK-
HOCTDb (MPMBI K KaKOJ1-I100 OTpaCI.

ABTOpBI IPUILIN K BBIBOJY, YTO pasindns B peiTIH-

rax IPOMCXOAAT BCIEACTBYE PAa3/INUNA B PEITUHTOBBIX
IIKa/IaX aTeHTCTB. ITO CTOUT YYUTHIBATD PETYIUPYIOMINM
OpraHaM IIpY BKTIOUYEHUN PENITVHIOB B HOPMaT/BHbIE
aKTBhI.

B mccnegoBanny Takxe FOBOPUTCS, YTO KPYIIHBbIe (PUPMBI
Yallje 3aKa3bIBalOT TpeTuii peiiTuHr. HecMoTps Ha TO, 4TO
peittunru Fitch u DCR 3a4acTyio OKa3bIBalOTCS BBIIIIE,
aBTOPBI He HAIlIY MOATBEPK/IEHNUSA TOMY, YTO 3TO ABNIA-
eTCs1 BOKHBIM (GaKTOPOM [IJIsI SMUTEHTOB.

OmnucbiBaeMast METOAVIKA CONOCTAB/IEHNsT PEMTUHTOBBIX
IIKaJI, KOTOpast OblIa MCIIOIb30BaHa [JIs1 BBISBICHS
COOTBETCTBYS MEXKAY PETMHIOBBIMM OLleHKaMU pas-
JIMYHBIX IIKaJI, TPMCBOEHHBIMNU (PMHAHCOBBIM U IPO-
MBIIIJIEHHBIM KOMIIAHMAM Pa3/IMYHBIMU ar€HTCTBAMII.
[Tono6HBIT METOZ GBI OIIICAH TIPY COMTOCTABICHUN
PEITUHTOBBIX LKA /151 6AHKOB B psifie pabor.

B nepBy1o ouepenb Mpoucxoaut BEIOOP 6a30BOII MIKAJIBL.
Llenecoo6pa3Ho BbIOpaTh B KadecTBe 6a30BOII LKAy Of-
HOTO 13 ME&XXYHAPOJHBIX PEMITMHIOBBIX areHTCTB. JJons
Ha pOCCUMIICKOM PbIHKe Y areHTcTB Moody’s I.A. u Fitch
R.A. 6onbure, uem y StandardePoor’s A., 03TOMY 1i€71eCo-
06pa3HO B KadecTBe 6a30BOI1 BLIOPATD IIKAJTy OTHOTO U3
9THX JBYX PEMTVMHIOBBIX areHTCTB. [10/b3ysach aHamorny-
HBIM IIO[IXOfIOM, JI1 MEXKIYHapOSHBIX IIPOMBIIIICHHBIX
KOMITaHMII 3a 6a30BYI0 IITKA/Ty TaK)Ke CTOUT B3ATD MKy
areHTCTBa C 6OIBIINM IIOKPBITHEM 9TOrO CETMEHTa peli-
TMHTOBOTO pbIHKA. [Tocte BbI6Opa 6a30BOIT LIKAIBI AJIS
MICCTIETIOBAHYISA BCE PEIITHHTOBbIE IIKaIbI IIEPeBOAATCA U3
OyKBeHHBIX 0003HaYeHWIT B YVC/ICHHbIE LIKaJIbL.

Ha cnepyrorem sTare BBOAUTCS ONTUMA/IbHASA QYHKIN
F, nepeBopisimas i-1o mkanmy B 6asosyto. VIHTerpanbHas
Mepa 61M30CTI MeX/y IONIApHBIMI COBMECTUMBIMMU
PEITUHIOBBIMY OL[eHKaMU OffHOTO U TOTO Xe CYObeKTa
TO/DKHA OBITh MUHMMAJIbHA, VTN YK€ OHM JO/DKHBI IOJI-
HOCTbIO COBIIAJATh. VcronbsoBascsa MeTol MMHUMHU32-
LMY CYMMBbI KBaJ[paTOB Pa3HOCTe:

minN}Z(F;l(Riljt’ail)_EZ (Rith’aiZ ))2 , (9)
0

{a;,i=1,..,

I7ie i — PEITVHIOBas LIKajla;
j — CyOBEKT, KOTOPOMY IIPMCBOEH PEIITIHT;
t — paccMaTpuBaeMblli MOMEHT BpeMeH;

R, — OLleHKa PEIITIHTA, ero KOMNIeCTBEHHAS oundpoBKa;

&, ,Q;; — INOPANKOBbIE HOMEpa peﬁTI/IHI‘a, IIpMICBO€HHbIE
peﬁ[TI/IHI‘OBbIM Ar€HTCTBOM;

N - Bcero (o61ee) KomMIeCTBO HAOMIOLEHMIT 32 paccMa-
TPUBAEMBIII IPOMEXXYTOK BPEMEHIL.

Bce Ty mapaMeTphl COCTABIIAT MHOXKECTBO QQ, IO KOTO-

42

POMY IIPOMCXOAUT CyMMuUpoBaHue. B kayectBe QyHKIMM
oTobpakeHs OblIa pacCMOTpeHa Jlorapudmmyeckas
¢bynxuus kak Hanbosee ToyHast. Takum 06pa3oM, OLeHM-
BasIach MOJeNb

ln(M):i(ailn(Ri)eri)di, (10)

rie M - peittur Moody’s (B 4MCITOBOM BBIPXKEHNN).

Paznuune MEXAy peﬁ[TI/IHI‘OBbIM]/I OLI€HKaMu pOCCI/IﬁCKI/IX
n 3apy6e>KHbe Ar€HTCTB /14 (b]/[HaHCOBbIX MHCTUTYTOB "
IIPOMBIIIJIEHHBIX KOMITaHU

[l mocTpOeHMA MOJeNIU COIIOCTAB/ICHNA PeITUHIO-
BbIX IIKaJI /1A pOCCI/HZCKI/IX IIPOMBIIIJIEHHBIX KOMITaHUM
BBIOOpKa POPMUPOBATIACD 11O CIEYIOMIVM YCTTOBYAM:
Hajmn4ne y KOMIIaHN peﬁ[TI/IHI‘a XOTS OBl OIHOIO 13
HalMoHaNIbHBIX («OKcepT PA», «Pyc-Peiitunr», HPA,
AK&M) mmm mexxpynapopnsix (Moody’s, Fitch, S&P)
PEeITUHTOBBIX aTeHTCTB 3a epuof ¢ I kpaprana 2007 .
o IV xBapran 2014 r. Bei6opka cocTaB/ieHa Ha OCHOBe
6a3 jaHHBIX puHaHCOBOI MHPopManyy Bloomberg u
Thomson Reuters Eikon; CIIviCKOB pefiTIHIOB KOMIIaHIT
U TIpecc-penn30B, MyOMMKyeMbIX Ha caliTaX pefiTHHTO-
BbIX aT€HTCTB, 4 TAK)K€ HOBOCTHBIX 1 I/[H(bOpMaI_H/IOHHbIX
nopTtanoB. BeIbopKa cocTaBieHa IIOKBapTaIbHO.

ITocre 06paboTKM, IPOBEPKM U 3aIIOTHEHNSA BCEX IIPO-
IYCKOB B 6a3e TaHHBIX Obla COCTAB/IEHA BBIOOPKA 110
PeTUHIaM POCCUIICKIX IPOMBIIIIEHHBIX KOMIIAHNUIA,
IIPUCBOEHHBIM YeThIPbM:A POCCUIICKMMM areHTCTBAMU U
TpeM:A MeXX/YHAPOLHBIMM areHTCTBAMU 10 HAIIVIOHA/Ib-
HBIM J MeX/JYHApOJHBIM LIKaaM (Bcero 10 mkar).

Ha puc. 3 npefcTaBneno pacupesenenne peiTUHIOB
areHTCTB «IKcnepT PA» 1 AK&M 1o peiiTMHToBO
LIKaJIe 111 POCCUIICKUX IIPOMBIIIIEHHBIX KOMITAHUIA.
Kak BUIHO 13 pYUCYHKa, OONBITMHCTBO HAOMIOfEHNIT TTO
areHTCTBY «IKcrepT PA» cocpeoToueHO B KaTeropumn
A++, o arenTcTBy AK&M - nIpuMepHO paBHOe pacIpe-
fefleHye MeXY rpafauuamu A+ 1 A.

PeiiTvHTM IPOMBIIIIEHHBIX KOMIIAHNUI 110 MeXX/IyHAp O~
HBIM IIIKaJIaM aTeHTCTB «OOJIBIIOI TPOMKI» COCPEFOTO-
JeHbI B OCHOBHOM Ha TPaHMIIe MeX[Y CIIeKY/IATUBHOMN I
MHBECTHMLMOHHOM KaTeropuamu. Paciipenenenne peii-
TYHTOB MO>KHO YBUTETb Ha puC. 4.

Oxoro 37% HabrofeHnit OTHOCATCA K Knaccy BBB
(rpapauyu BBB+, BBB, BBB—), okono 46% — k knaccy BB
(BB+, BB, BB—). Kak BujHO, Me>XIyHapOIHbIE areHTCTBA
JIOCTaTOYHO HU3KO OLIEHMBAIOT POCCUIICKIIE KOMITAaHUM,
TaK KaK yYUTBIBAIOT CTPAHOBBIC, IOUTIYECKIIE PUCKIL.

JlJ1st peanusaryy BBIOPaHHOTO METOfA COLIOCTAB/ICHIS
PEITHHIOBBIX LKA/l Ha OCHOBE MUHUMU3ALI NHTe-
TPaJIBHOTO PacCTOsIHMA B 6a30BOIl IIKajIe HEOOXOAVMO
651710 TIpeobpa3oBaTh BEIOOPKY.

Ha nepBom ararie mpoBOAMIoCh Ipeobpa3oBaHue Bcex
OYKBEHHBIX IIIKAJI B [[e/IOYVCIEHHBIE 110 C/IEyIOLeil
crcreMe: «1» CTaBUIACh B COOTBETCTBIUE HanbosIee BBICO-
KoMy peiituHry (AAA/Aaa - 1, AA+/Aal -2 ut.n.). Ilon-
HOe IIpeoOpasoBaHie LIKa/l IPeACTaBIeHO B Ta0JL. 3.
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Pucynok 3. Pactipenenenue peirtuaros «9kcnepT PA» 1 AK&M no rpaganmam

25,0%

20,0%

15,0%

10,0%

5,0%

0,0%

A- BBB+ BBB BBB-

BB+ B- CCC+ CCC CCc- C D

Pucynok 4. Pacnipefienenye pefiTMHIOB MEX/yHaPOJHbIX ar€HTCTB 110 IPajaliaM

ApreHTuHa
BenukobpuTtaHua
lepmaHuAa
HaHuna

WMHagna
MHpoHe3us
WcnaHua
Ntanna

Kutan
TNiokcembypr
Hugepnangbl
HoBas 3enangua
Hopserus
Moptyranua
CLLA

OpaHuyua

Yunmn
Lsenuapusa
LLiBeyma
lOxHasa Appuka
AnoHwnA

0,0%

I 1,9%
L} 4’2%

10,3%
—— 3]

—— ) 30

— ], 9%

5,7%
— ) 30

— ] 59

—1,1%

—— 3 8%

6,9%
— ] 50
— ) 30

19,8%

6,1%
I 1'5%

] 3']%

— | 5%

— ] 5%

6,9%

5,0% 10,0% 15,0% 20,0% 25,0%

Ta6nuna 3. [IpeobpasoBanye OYKBEHHbIX LKA/ B Le/IOYNC/ICHHbIE

YucmoBaas  Moody’s M ru Fitch / F ru HPA / «9xkcmept PA» /
IIKazna S&P «Pyc-PejiTunr» AK&M
1 Aaa Aaa.ru AAA AAA(rus) ruAAA AAA A++
2 Aal Aal.ru AA+ AA+ (rus) ruAA+ AA+ A+
3 Aa2 Aa2.ru AA AA (rus) ruAA AA A
4 Aa3 Aa3.ru AA- AA- (rus) ruAA- AA- B++
5 Al Al.ru A+ A+(rus) ruA+ A+ B+
6 A2 A2.ru A A (rus) ruA A B
7 A3 A3.ru A- A- (rus) ruA- A- C++
8 Baal Baal.ru BBB+ BBB+ (rus) ruBBB+ BBB+ C+
9 Baa2 Baa2.ru BBB BBB (rus) ruBBB BBB
10 Baa3 Baa3.ru BBB- BBB- (rus) ruBBB- BBB- D
11 Bal Bal.ru BB+ BB+(rus) ruBB+ BB+
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YncnoBas  Moody’s Fitch / HPA / «Ikcmept PA» /
IIKamxa S&P «Pyc-PejiTiHr» AK&M
12 Ba2 Ba2.ru BB BB(rus) ruBB BB

13 Ba3 Ba3.ru BB- BB- (rus) ruBB- BB-

14 B1 Bl.ru B+ B+(rus) ruB+ B+

15 B2 B2.ru B B(rus) ruB B

16 B3 B3.ru B- B- (rus) ruB- B-

17 Caal Caal.ru CCC+ CCC+(rus) ruCCC+ CC+/ CCC+

18 Caa2 Caa2.ru CCC CCC(rus) ruCCC CC/CCC

19 Caa3 Caa3.ru CCC- CCC- (rus) ruCCC- CC-/ CCC-

20 Ca Ca.ru C C(rus) ruC C+/CC

21 D D.ru D D(rus) ruD C

22 C-/ -

23 D/-

Jarnee 661710 BEIOpAHO PENITHHIOBOE AT€HTCTBO, KOTOPOE
OyneT cuntatbcs 6a30BBIM B MCCIefoBaHNN. 3a 6a30BYI0
OblTa B35iTa MeKAYHAPOHAS LIKaIa areHTCcTBa Moodys.
ITocne aToro Bbi6OpKa 6bUTa IpeobpazoBaHa TAKNM 06-
PasoMm, 4TO KaXgoe HabMoeHie TIOBTOPSIZIOCHh CTONBKO
Pas, CKOBKO Ji/IsI HETO CYIIECTBYET Map PeiiTHHIOB C
6a30BBIM B Ka)X[JOM KBapTaje pacCMaTpuBaeMOro mepu-
ogma (I xB. 2007 r. - IV kB. 2014 r.). ViTorosas Boi6opKa
HacuMThIBala 2691 HabmomeHne.

Ha cregyrorem stare 6b1710 IIpoBefieHo IpeobpasoBaHme
6a3bl JAaHHBIX U3 YNCIOBOI B TorapudmMmdeckyo. [l
TOTO YTOOBI COITOCTAB/ISITD PEMITIHIOBBIE LIKA/IBI HE T10-
TIapHO, a TPOU3BECTY MHOXKECTBEHHOE CONIOCTAB/IEHNE, B
BBIOOPKY ObM T06AB/IEHBI (PUKTUBHBIE TEPEMEHHBIE, 03-
Havaolye, C KaKOl MMEHHO LIKAJI0M KaXK/IOTO PENTUHIO-
BOTO areHTCTBA COMOCTAB/IsAETC s 6asoBast mKama. Crout
TAaK>Ke OTMETUTB, ITO areHTcTBO HPA 65110 HCK/II0YeHO

MU PEITUHTOBBIMM ar€HTCTBAMI OJHOMY SMUTEHTY, X
OyKBeHHbIe 0003HAYEHNS COITTACHO METO/Iy MHOXKEeCTBEH-
HOTO M3IIMHIA IEPEBOJATCA B UMC/IOBbIE 3HAYEHMA.
VI3Ha4anbpHO B COOpaHHOI 1 06paboTaHHOI 6as3e JaHHBIX
6e3 OYMCTKM 110 KOMITAHVAM O6ljee KOMNYeCTBO CO-
OpaHHBIX ap cocTaBuo 14 411 HabmoneHnit, HO mMoCre
IPOU3BEIEHHON PYyYHOI OYMCTKY JAaHHBIX HOBasl BHIOOP-
Ka coctaBmia 9 718 map. B Tabn. 4 mpuBeneHa Konmde-
CTBEHHas MaTPUIja MONAPHBIX KPEUTHBIX PEITUHIOB,
KOTOpBIe OBUIN VCIIONb30BAHBI [/ TOCTPOEHMS MOJIENN
COIIOCTaB/IEHM s PEMITMHIOBDIX IIKAJL.

Ta6muma 4. Uncmo nomnapHbIX KPeAUTHBIX PENITUHTOB

Moody’s

Standard
& Poor’s

Fitch
Investor Ratings

Services

Moody’s

13 BBIOOPKY, TaK KaK HAaIllJIOCh MaJIO IIap PeMTUHIOB I ) 3041 253 934
[IPOBefieHIsI TIPOLIEYPbI COMOCTAB/IEHNS 6A30BOIT IIKa- Investor Services
JIBI JJI1 9TOTO areHTCTBA.

Standard &
Bcero B BbIOOPKY peifTHHIOB O (PMHAHCOBBIM MHCTH- Poor’s 253 2482 550
TyTaM Bouum 1599 GpMHAHCOBBIX OpraHM3ALNIL, 13 HUX
- 613 6aHKOB, 762 CTpaxOBble OpraHu3aIun, 51 Herocy- Fitch Ratings 934 550 721

IapCTBEHHBIN IEHCUOHHBII QOHT, 98 MHBECTULIMOHHBIX
KOMIaHMIL, 55 KOMITaHNIT, 3aHUMAIINXCS GAKTOPUHIOM
¥ TM3MHTOBBIMU CHenKamu, U 20 GprHAHCOBBIX KOMITAHMIA,
KOTOpBIe OBUIY OTHECEHBI K LIIECTOMY TUITY (pUHAHCOBBIX
MHCTUTYTOB.

[Tpu 06paboTKe TaHHBIX O[] IPECTABIEHNEM Ha-
O/II07ieHIST BBORMIOCH CIEyIOliee IOHSTHE, COIIACHO
KOTOPOMY IIOfi OfHVM HaOJII0fIleHMeM pacCMaTpUBaeTCs
COIIOCTaBJIeHHas IIapa PeMITUHIOB, IPYCBOEHHBIX Pa3HbI-

44

Oco0blit nHTEpEC B cOOpaHHOI 6a3e JaAHHBIX IIPEN-
CTaB/ISIET CTATUCTHKA 110 GaHKaM, KOTOpBIE NIMEIOT [{Ba

u 60jIee KPEANTHBIX PEIITMHIOB OT MEXLYHaPOJHbIX
PEMTUHIOBBIX ar€HTCTB KaK 110 MEX/YHAPOMHOI, TaK 1
10 HAI[MOHA/IBHO 1KanaM. Hanbonpimit mpoueHtT pei-
TMHTOBBIX OL[eHOK IIPUCBOEHHBIX KPEAUTHBIX PEIITIHIOB
6AHKOB OT PEJITIHIOBBIX ATEHTCTB «OOJIBIION TPOIIKI»
npuxoputcs Ha CIIA, Tepmanuio u Anonuio (puc. 5).
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Pucynok 5. CrpanoBsle o (B %) 6aHKOB, [OIABIINX B BBIOOPKY
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,6%

5
3,6% 3,7% 3,9%

m O6beanHeHHble

3,5%

m BenukobputaHus

m Wrtanua Apabckne Smupatbl
m CWA m AnoHusa
lepmaHuA

PucyHok 6. CtpaHbI ¢ HaMOOIBIINM KOTIMYECTBOM PEIITHHTOB Cpefyt pUHAHCOBBIX OpraHusanuii (zomm B %)
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Pucynok 7. Pactipenenenue rpajiaijuit peiiTUHTOB [/ POCCUICKUX MPOMBIIIJIEHHDBIX IpeAnpuaTuii, 2014 r.
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400
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LlenouncneHHas peVITVIHFOBaﬂ LKana

Bcero xommn4ecTBO KpeAUTHBIX PETUHTOB (CBbILIE TPeX
PEITUHTOBBIX OL[CHOK), TIPYICBOEHHOE Pa3TMYHBIM THUIIAM
(bUHAHCOBBIX MHCTUTYTOB, OT MEXAYHAPOIHBIX peii-
TUHTOBBIX areHTCTB 110 CTPAaHaM BBIIVISIAUT CIeAYIOIM
06pa3zomM: HarOOMBILNIT IIPOLIEHT KPEAUTHBIX PENTIH-
roB HabOmogaeTcs y lepmannn n Bennkobpuranuu, Ha
TpeTbeM MecTe pacnonaratorca Anonns, CIIA, VTtanns,
O6mpennuenHsie Apabckue IMuparsl (puc. 6).

OrobpanHast BBIOOPKA JaHHBIX [0 KPEAUTHBIM PEIlTIH-
raM MMeeT CyIeCTBEHHBIE TepernObl B pacIpesieleHnn
CBOVIX IPajALiNil Y Pa3HBIX PEIITUHIOBBIX aT€HTCTB, €CINI
IIPOBOAYITH CPaBHEHNE C MCCIE0BATENbCKIUMI paboTa-
M1 IIPOLIJIOTO FOfia — IO TeMe CPaBHUTE/IbHOTO aHa/IN3a
PEITUHIOBBIX LIKAJI /LS IIPOMBIIIIEHHBIX KOMIIAHMIT,
TO pacIpefiesieHre COOPAHHBIX ITAp PENTUHIOB ¥ KXK/0-

45

IO areHTCTBA 10 MEX/JyHapOJHBIM HIKa/IaM Pa3INYHO.
Ha puc. 7 mokasaHa rpafauys peiiTMHIOB POCCUIICKUX
IIpOMBILLIEHHBIX KOMIIaHMII 32 2014 I., IpMCBOEHHBIX
MEXXIyHapOIHBIMIU PEITUHTOBBIMY areHTCTBaMA.

Hy>xHO OTMeTUTBD, 9TO PEMITUHIN POCCUIICKMX TPOMBIII-
JIEHHBIX KOMIIaHUII, TPYCBOEHHbBIE TPEMA MEX/yHa-
POZHBIMU PEITMHIOBBIMY areHTCTBAMI 110 UX IIKaJIaM,
MIOTIAJlAl0T B OCHOBHYIO 30HY II€PeX0/ia MEeX/ly MHBECTU-
I[VIOHHBIM M CIIeKY/IATUBHBIM K/1accaMyt. OCHOBHBIMU
rpeitjamMmy, MOCYUTAHHBIMY B IIPOLIEHTHOM OTHOLIEHUN,
3aHMMAIOT HU3KWII MHBECTUIIMOHHBIN K1acc — BB+, BB,
BB- n BBB+, BBB, BBB—, ux gonm cooTBeTCTBEHHO

47 1 36% oT Bceil BBIOOPKY, KOTOPasi BKIIOYaeT B ce0st
9718 nHabmiopenuit. [Toro6HOe MHEHME MEX/YHAPOAHBIX
PEATUHTOBBIX aT€HTCTB 06yCJ‘IOB)‘IeH0 BBICOKOJ OIIEHKO
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CTPaHOBBIX U TOJIMTUYIECKUX PUCKOB. Kpome Toro, mpu-
BeJleHHas TpajjlaliusA CTPEMUTCA K HOPMaTbHOMY pac-
MIpeMe/IeHNIo, STO CBA3aHO C TEM, YTO IO OJHOI CTpaHe
Ha0/rofiaeTCs OOLINIT YPOBEHDb PUCKOB U €0 OTpacyeBble
KOPPEKTUPOBKIL.

Crenyouym 3TanoM MCCIe0BaHNA ABIAIOCh COIOCTAB-
JIEHJE PEMITUHIOBbIX IIKaJ/I KPYIHENIINX MEXTYHaPOJ-
HBIX PEMITVHTOBBIX ar€HTCTB IIPU PETUHIOBaHUY VIMA
TTPOMBIIIJIEHHBIX KOMITaHUIA.

Bbina cobpaHa 6asa JaHHBIX 110 MEXAYHAPOIHBIM IPO-
MBIIUICHHBIM KOMITAHWAM, KaX/0e Hab/oeHe KOTOpoit

XapaKTepu3yeTcsl Ha¥MeHOBaHMeM KOMIIAHNUM, PaCCMATPH-
BAEMbIM IIEPUOJOM — KBAPTA/IOM U IIAPOJ PEITUHIOBBIX
AreHTCTB. AHATIOTMIYHO COIIOCTABICHMIO [T POCCUIICKIX
KOMITaHMIT, B 6a3y ObIIM BKIIOUEHBI (QMKTVBHbIE ITEPEeMEH-
Hble, 0003HaYaOIIye aTeHTCTBO, CPABHIBAEMOE C 6230BbIM.

B ra6i1. 5 npencraBieHbl HEKOTOPbIE XaPAKTEPUCTUKI
HOJTy4eHHOI1 6a3bl JaHHBIX. Bo/IbIast O/I0BMHA BCeX Ha-
OIII0fIeH NI TIpefiCTaB/IeHa OTIMYAIOLIMMICS PETHHIAMI,
[pUYeM 4acTOTa HeCOBIIA/ieHUIT peitTuHroB Moody’s 1
Fitch 1yTb 607bIIIe, YeM YacTOTA HecoBmafeHuit Moody's
u Se»P (53,2 1 51,8% COOTBETCTBEHHO).

Ta6nuua 5. XapakrepucTuky 6assl JaHHBIX [0 MEKIYHAPOJHBIM ITPOMBIIIICHHBIM KOMIIAHVISIM

Yucno
HEeCOBIMABIINX
PeITUHTIOB

Yucno

Ha0IIoIeHmit

MakcumanbHas
pasHuIa

Pasanma >
O[FHOII ITpafaliiu

Pasunma
B OiHY
rpajamiio

Moody’s/S&P 3384 1753

1511 242 5

Moody’s / Fitch 3962 2111

1735 376 4

Jorns npebliennit peiituHroB Moody's Hapy peiiTyHra-
miu Fitch (B 4nc1oBOM BBIpKEHNI) Ha OFHY IPafaLiifio
cocraBmia 44% o011ero 4ncia HeCOBIIAJIEHNII PEITHHIOB
9TuX areHTCTB. Pettunru Fitch IpeBbICUIN PeiiTIHIN
Moody’s Ha ogHy rpaganuio B 38% ciy4aes. B 7% cimyda-
eB peittuaru Fitch npessicun peittuarn Moodys Ha nBe
rpajanuy; i 5,5% HecoBIafjeHUII XapaKTepHa aHaJIo-
IMYHas pasHUIA B II07Ib3Y areHTCcTBa Moodys. Makcu-
MaJIbHbIE Pa3/INiMs — YeThIpe PefiTMHTOBBIX Ipajaliyin —
coctaByu 1,8% HecoBIaIeHUIA.

ITpu cpaBHenvt Moody’s u S&P pa3mndus B OfHY I'pa-
Hario HabmopaTcst B 86% cnydaes: 46% B CTOPOHY
Moody’s m 40% B monb3y Se&»P. 11,5% pasindnii mpefcTas-
JIeHBl pa3HUIIell B iBe rpajauuu, 1,8% — B Tpu rpajanun.
MakcumanbHOe pasindie MeXAY STVMI areHTCTBAMI
COCTABWJIO IIAATh TPajjaliViii ¥ IPeACTaB/IeHO ABYMsI Ha-
omropenvisivu (0,1% HeCOBHABIINX PEITUHIOB).

Ha puc. 8 mpepcTaBieHsl pacupeneneHus peiiTUHIOB
MeXXIYHaPOZIHBIX P OMBIIIIEHHBIX KOMITAHNII IO IIe/I0-
YVICJIEHHOM ILKAJIe.

Pucynoxk 8. Pactipefieienne peiiTUHIOB MeXXIyHAPOIHBIX aT€HTCTB II0 TpafaliuaM

Yncno HabnopeHuin

0 [ |

7 8 9 10

1M 12 13 14 15 16 17 18 19 20 21

LlenouncneHHas peIZTVIHFOBaH LKana

Cpeny map peitruaros Moody’s u Fitch He Hanuiocs
HaOJIIOfIeHMII B CaMOJl BEPXHeJT ¥ TPeX CaMbIX HYDKHUX
rpaganysx. UTo KacaeTcst HaO/MIOfeHNIT IT0 aTeHTCTBAM
Moody’s u S&P, 0,7% map xapaKTepusyTCs HayMBBICIIIel
OL[eHKOIT. BOMBIIMHCTBO HAOMIOIEHNIT COCPENOTOUEHO

B rpajanum peittuaroB BBB—/Baa3, ux gons cocraBu-
na 34%. [lst peittuaros Moody’s n SeéP xapaktepHO

46

MIPEBBIIIEHNE YNUCTA HAOTIOeHNTT B rpajanmsax A/A2 u
BB-/Ba3 nag A—/A3 u BB/Ba2 cooTBeTCTBEHHO, UTO, B
CBOIO OYepefib, He Hab/MoaeTCs /s rap HaOIIofieH NIt 10
arentctBaM Moody’s u Fitch. IlonydenHble Koo duyen-
THI TOKA3bIBAIOT, KAKMUM 00Pa3oM KaXkast peiiTUHTOBast
IIKama 0To6pakaeTcst B 6a30BOI, U OMMCHIBAIOT 3aBUCH-
MOCTb IIKaJI MEXAY c060it (Tabm. 6).
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Ta6mmua 6. KoadduimeHTs! MOfie MHOYKECTBEHHOTO MAIIITMHTA [IsT POCCUITCKMX IIPOMBIIIIEHHBIX KOMITAHWIT
7 (PUHAHCOBBIX MHCTUTYTOB

HPOMI:IIJ.UIeHHbIe KOMIIAaHUN

DOUHAHCOBbIE MHCTUTYTHI
PeiiTHrOBas MIKana

Moody’s (MmexxpyHapopHas IIKasa) 0,24 2,22 0,76 2,84
Fitch (Me>xxpyHaponHas 1IKaja) 1,09 -0,23 0,38 1,74
SeP (Me>xpyHapogHas IIKaja) 1,17 -0,44 0,66 1,14
«9xcmept PA» 0,28 2,37 0,54 4,49
AK&M 0,18 2,49 -0,70* 1,52
«Pyc-Petitunr» 0,02* 2,57 0,17 2,54
Yncno HabmogeHmnin 2691 1116

* Koagppuruerm HesHauum.

PI/ICYHOK 9. CxeMa COOTBETCTBUSA pef/lTI/IHI‘OBbIX mKaxa MEXAYHapOTHbIX 1 pOCCI/IﬁICKI/IX Ar€HTCTB

AAA  +AA  AA -AA +A A -A +BBB BBB -BBB +BB BB -BB +B B -B

A++ A+ A B++ B+ B Ct++ C+

*—o—0—0—0—0 090

AAA +AA  AA -AA +A A -A +BBB BBB -BBB +BB BB -BB +B B -B +CCC CCC -Ccc +CC cc -CC

D S — — 4 S — —— — — $

A++ A+ A B++ B+ B C++ C+ C

Aaa  Aal Aa2 Aa3 Al A2 A3 Baal Baa2 Baa3 Bal Ba2  Ba3 B1 B2 B3 Caal Caa2 Caa3 Cal Ca2 Ca3 C1 C2 C3

b —h—h—h—h—h—h—h—h—hk—hk—h—h—h—hk—hk—hk—hk—h—h—h—A

AAA +AA AA  -AA +A A -A +BBB BBB -BBB +BB BB BB +B B  -B +CCC CCC -CCC +CC CC €C C SD D
——s—s—is—i5—5—5— 5558888888
AAMA +AA AA  -AA +A A -A +BBB BBB -BBB +BB BB BB +B B  -B 4CCC CCC -CCC CC C RD D

r—0—0—0—0—0—0—0—0—0—0—0—¢— 00— 00— 00— 00— 00— 00— 0—0—0—¢

1 2 3 4 5 6 7 8 9 10 11 12

—+—FitchRS. —=—=S&P Agency -—+—Moody's|.S.

Ha ocHoBe k09 puLIMeHTOB, OMYUYEHHDIX B Pe3y/IbTaTe
OLIeHVMBAHM MOJIE/IN COIIOCTaB/IeHNA /ISl BCeX pac-
CMaTpPUBaEMbIX B JAaHHOM MCC/IEJlOBAHUY PEJTMHTOBBIX
areHTCTB 3a epuop ¢ 2008 mo 2015 1., 6112 HOCTpOeHa
cXeMa COOTBETCTBUA PEMITUHIOBbIX IKal. OHa IpeficTaB-
JIeHa Ha puc. 9.

MCXO}IH n3 HOHY‘ICHHI}IX pesyanaTOB, MO>XHO CIenaTb
psin BeiBOzOB.IT0 MeXXIyHApOHBIM IIKamaM Hanbosee
KOHCEPBATNBHBIM ar€HTCTBOM B I/IHBeCTI/IIlI/[OHHOI‘/‘[ 30HE
OKasanoch areHTCTBO Fitch R.S., omHaKo mpu mpubnke-
HUU K CHCKYTI}ITI/[BHOI?I 30HE PeﬁT]/IHI’I/I Me)KJIYHaPO}IHbIX

47

JkcnepTPA  =w=PycPenTuHr

14 15 16 17 18 19 20 21 22 23 24 25

—o—AK&M ——HPA

areHTCTB IO IIKa/IaM HAaYMHAIOT CXOAUTHCA BCe OOJbIIle.
Pasnmmuus cunbHee BCEro B CHEKY/IATUBHOI 30He, B KJIac-
cax peITMHIOBbIX OlleHOK oT BBB+ fo B.

ITo MexxpyHapogHbIM MKanam StandarderPoor’s A.
KoHcepBaTyBHee Moody’s I.A. u Fitch R.S. B uHBecTUIU-
OHHOJI 30He, OHAKO PA3/INYIS MEXAY LIKATAMI TaKXKe
HAYMHAKT yMeHbHIaTI)CH B CHeKyH}ITI/IBHOI‘/‘[ KaTeropun
peittuuros. Illxanst StandardeérPoor’s A. u Fitch R.S. B
CIIeKY/IAITMBHOI 30HE IPAKTUYECKY COBIIaatoT. Pasym-
uns MeXRy Moody’s I.A. n Standarde»Poor’s A. cunbHee
BCETO B CIEKY/LITUBHOI 30He, B paitone peittnara CCC+.
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Pucynoxk 10. Pacipenienenne peiiTuHroB «JKcnepT PA» n
AK&M 1o rpajiaiiusaM A1 IPOMBIIIICHHBIX KOMITAHUI 1
(MHAHCOBBIX MHCTUTYTOB, %
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PeittuHroBas mxana areaTcTBa AK&M HeconmocTaBu-

Ma HY C OJJHOJ 13 MeX/[yHapOJHBIX IIKaJI, XOTs MMeeT
CXOXXJ€ PENTUHIOBbIE OLIEHKM B CIIEKY/IATUBHOM 30HE C
areHTcTBOM Fitch R.S. B MHBeCTHLIMOHHOI 30HEe POCCHUIL-
CKIf€e areHTCTBA OKA3a/INCh 60/Iee KOHCEPBATUBHBIMIL B
CpaBHEHNM C areHTCTBaMM «OOJIBIION TPOTKI» 1 Horee
JIOS/IBHBIM OTHOCUTE/IBHO BCEX OCTA/IbHBIX POCCUIICKUX
PEeATMHIOBBIX areHTCTB BrICTynMI0 HPA, koTopoe B cpas-
HeHnu ¢ Standarde»Poor’s A. iMeeT CX0XIie OLIEHKU B CIIe-
KY/IATUBHO 30He. TaKo# CABUT IIKaJI [/ BCEX areHTCTB
MOXeT 0OBSICHATHCS MAIBIM KOTMYECTBOM HAOTIONEHMIT B
CIEKY/IATUBHOI 30HE B CPABHEHNUY C MHBECTULIVIOHHOIA.

PeiiTnHroBoe areHTcTBO «JKCHepT PA» 60/mee KoHcepBa-
TUBHO I10 OTHOIIEHMIO K IIPOMBILIJIEHHBIM KOMIIAHMAM B
MHBECTUIIVIOHHOI 30He, LIIKajIa 3TOT0 areHTCTBA OPUEHTH-
pOBaHa 1 COIOCTABMMA CO IIKanoil areHTcTBa Moody's LA.

3aknoueHne n 0CHOBHbIE pe3ynbrarhbl

It 6onpLIENt HATTISHOCTY COMOCTABIEHMS KA
POCCUIICKUX M MEXX/JYHAPOJHBIX PETUHIOBBIX ar€HTCTB
COOTBETCTBME PEITUHIOBBIX IKA/I MOYKHO IIPUBECT B
BujEe TaOIL. 7.

Tabmmia 7. ConocrasiieHue OLIEHOK PEMITHIOBBIX IIKaJI /L1 POCCUIICKMX M MEKILYHAPOIHBIX areHTCTB

Fitch R.S. Se&P Agency  Moodys1.S.  «9kcmept PA»  «Pyc-Peittmar»  AK&M
AAA AAA Aaa AAA
AAA A++
+AA +AA Aal
A++ +AA
AA AA Aa2 +AA
-AA —-AA Aa3 AA AA
+A +A Al -AA A+ -AA
A A A2 A+ +A +A
-A -A A3 A A
+BBB +BBB Baal A -A B++ -A
BBB BBB Baa2 +BBB +BBB
-BBB -BBB Baa3 B++ BBB B BBB
+
+BB +BB Bal B+ —-BBB —-BBB
BB BB Ba2 +BB +BB
-BB -BB Ba3 BB BB
+B +B Bl B -BB B -BB
B B B2 +B +B
-B -B B3 B B
+CCC +CCC Caal C++ -B c
++
CCC CCC Caa2 C+ +CCC
-CCC -CCC Caa3 CCC
CC +CC Cal -CCC C+
C CC Ca2 +CC -B
RD -CC Ca3 C CC
C Cl1 -CC
C
D SD C2
C
D C3
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Ecmn CpaBHIBATh HOTIy‘IeHHbIe pesyanaTbI C aHa/IoIrmy4-
HOI Tabnun1iert, TOCTPOEHHOI /151 0AHKOB, KaK U OXKI-
Ta7I0Ch, MOXKHO YBUIETb pAf, pasmrunii. Tak, areHTCTBO
Standarde>Poor’s A. 10 MeXXIyHapOIHOII LIKajie 6oiee
JIOAIPHO OTHOCUTCA K IPOMBINIJIEHHBIM KOMIIAHNAM,
4yeM K (pMHAHCOBBIM MHCTUTYTaM; [/L1 areHTCcTBa Fitch
R.S. HabmogaeTcsa oOpaTHAA CUTYALVA, OHO OTHOCUTCA
K IPOMBIIIJIEHHBIM KOMIIAHNAM 60H€e KOHCEPBATNBHO.
CootseTtcTBue 1o mKanaMm Moody’s I.A. mpaKTUdecKn
COBIIAJIA€T, @ POCCUIICKIIE PEJITUHTOBbBIE aTeHTCTBA «IJKC-
nepT PA» 1 AK&M oxasanmuch 601ee KOHCEpPBAaTVBHBIMU
K IPOMBIIIJIEHHBIM KOMIIAHUAM, 9€M K (l)I/IHaHCOBbIM
I/IHCTI/ITyTaM.

Ha ocHoBe nony4eHHbIX K09 GUINEHTOB, XapaKTepHu-
3yIOLINX OTOOpaXKeHNe PefiTHTOBBIX IIKaJl B 6a30BYI0,
Obl/1a IOCTPOEHA CXeMa COOTBETCTBUS PEITUHIOBBIX
IIKasI «OOJIBIIOI TPOIKI» aT€HTCTB.

Ecmy cpaBHMBATD IIOTTyYeHHBIE Pe3y/IbTaThl C aHAJIOTNY-
HOII Tab/IMIIelT, TOCTPOEHHOI i 6aHKOB B pabore [[o-
JIOBaHb 1 Ap., 2011], Kak ¥ 0XKUJAI0Ch, MO>KHO YBUIETh
pax pasmranii. Tak, areHTCTBO S&P 110 MeXX/IyHapOHO
11Kaje 6ojiee OsIbHO OTHOCUTCS K IIPOMBIIIUIEHHBIM
KOMITaHMAM, 4eM K OaHKaM; 0 HAI[MOHA/IbHOI IITKaJIe
HabmofaeTcsa obparHasa cutyanus — S&P OTHOCUTCA K
KOMIIaHUAM O0Jiee KOHCepBaTUBHO. COOTBETCTBME IO
mkanaM Moodys, Fitch R.S., S¢&P coBIIajaoT B BBICOKMX
U MHBECTUIIVMOHHBIX OIlEHKAX, OJHAKO €CTh HE3HAYM-
Te/TbHBIE U CU/IbHbIE HECOBITA[IEH VI B IIIKA/TaX B 3aBUCH-
MOCTH OT K)XX/JOTO PE/ITMHIOBOIO areHTCTBA B HU3KUX
U CIIeKY/IATYBHBIX OLleHKaX. Poccuiickme peiiTUHIOBbIe
areHTcTBa «JKcrept PA» 1 AK&M okasamich 6oree
KOHCEpPBATVMBHBIMI 10 OTHOLIEHNUIO K IIPOMBIIIUIEHHBIM
KOMITaHMAM, 4eM K OaHKaM.

HecMoTps Ha TO, UTO KpyTHeliINe MeX/IyHApOJHbIE
PeITUHTOBbIE aTeHTCTBA CTPEMATCA IPUPABHUBATL CBOU
IIIKaJIbl, OHM He BCerja coBmamaioT. Eciu B MHBeCTUIIN-
OHHOJ1 30He IIKA/Ibl aT€HTCTB O/U3KM K IPYT PYTY, TO B
CrieKynsATUBHOI Moody's siBisieTcsi Hanbomee KOHCepBa-
TUBHBIM PeITVHIOBBIM ar€HTCTBOM U NpUCBaNBaeT IIpo-
MBIIITIEHHBIM KOMITAaHMSIM Hanboree HU3Ke PeNTHUHTNL.
IIxans! arentctB Fitch u S&P cX051, HO BCe YK€ HEMHOTO
pasnuyanTcs, S¢&P sBnseTcs Hanbosee TOs/IbHBIM peii-
TUHTOBBIM areHTCTBOM IIpU OIleHVBaHUY ITPOMBIIIJIEH-
HBIX KOMIIAHUIA.

Pesynbrarhl, onmydeHHble A1 PUHAHCOBBIX MHCTUTYTOB,
[I03BOJIAIOT HAO/MIONATD C/IefyIolee: caMble OOJIbIIe He-
COBIIafIeHVsI HAOMIONAIOTCSA Yy PEITHIOB U3 CIEKY/IATUB-
HOJI 30HBI, COOTHECEHNE PACXOXK/IEHMIT B X YUCTOBOM
BbIpa>keHNU (9T K09(PpPUIeHTHI II03BOJLAIOT IIPOBECTY
IIPOLIEAYPY OTOOPAKEHNST KaXKIO0I PEIITUHIOBOI IIKAJIbI
U3 OJHOJL B IPYTYIO) IO IIpefCTaB/ICHHBIM 3HAYeHVAM
0TOOPaXKAIOT, YTO HANOOJIbIIIEe PA3/INYNE - Y PEIITIH-
rOB, KOTOpPbIE HAXOJATCS Ha CThIKE MHBECTUI[MOHHOTO 1
CIIeKY/IATUBHOIO KJIacca, mKanbl Fitch R.S. u S&P Agency
YMEHDBIIAIOT CBOM PacXOXKfeHusA ¢ rpeiios +BBB u o
+B, 10TOM HauMHaeTCA UX IIOCTENIEHHOE YBe/IMYeHe,
obpaTHas CUTyalVs HabIofaeTcs y 9TUX 3Ha4eHWI

B COITOCTABJIEHUN C PEITVHIOBOJ IIKaJ/ION areHTCTBA
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Moody’s I.S., Hanboree KOHCepBaTUBHBIM B CBOVIX OL|CH-
KaxX (VMHAHCOBBIX MHCTUTYTOB OKa3a/I0Ch areHTCTBO S&P
Agency, 3a HuM cnenyet Fitch R.S. 1 caMbIM OTKPBITBIM
areHTCTBOM IIO OlleHKe (PMHAaHCOBBIX MHCTUTYTOB CTAJIO
Moody’s I.S. Dty pe3y/nbTaTbl He IPOTUBOPEYAT IOMYIeH-
HBIM BBIBOJIaM II0 COIIOCTABJIEHMIO IIKAJI I POCCUIICKIX
IIPOMBIIJIEHHBIX KOMIIAHUIT OTHOCUTEIBHO KOHCepBa-
TYBHOCTY VI JIOSUIBHOCTY TOTO VULV MTHOTO areHTCTBa,
OJTHAKO BCE K€ JIA pOCCUIICKMX KOMITAHWII Pa3/IN4NA B
PEITVHIOBBIX IIKa/IaX areHTCTB 60Jlee CYIeCTBEHHBI.
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Abstract

This article describes the credit ratings of Russian and international rating agencies. It provides the description of their
scales and its comparison with reference to the Russian industrial companies and financial institutions (banks and insur-
ance companies). In addition, it was designed the table of compliance of credit rating agencies to accredit in Russia.

Rating agencies deal with specific value of information rating, the assessment procedure which is carried out and the
ratings of all economic entities were represented to the basic scale. With the increased attention on risk comes a growing
need for better understanding its elements as well as the continuing development of ratings as a tool to manage it. In
accordance to the different methodologies used by the Russian and foreign rating agencies, was determined the class of
the rated of each economic entity.

The credit rating market is represented by both international and national rating agencies, and the credit ratings stand-
ards can vary significantly from one agency to another. They cover credit risk analysis from both a qualitative and
quantitative perspective, effectively providing insights into the role where every difference can be very important. Also,
foreign rating agencies provide a strong foundation for a review of credit portfolio analytics instead of Russian ones. In
this aspect, the generally accepted methods of credit rating issuers are complicated. It is often, that the rating agencies
are assigned to the same company different credit ratings. This situation causes a situation of complication and can cause
a conflict of interests, especially for investors and government need, so investors have to compare the ratings of these
agencies for longterm purposes.
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AHHOTaIMA

Cratbs OCBsIIIeHa BBIOOPY IOAXOMASIIIET MOZE/N /Isl IIOCTPOEHSI CPOYHOI CTPYKTYPHI IIPOL[EHTHBIX CTABOK 13 Hall-
6o/1ee NOIY/APHBIX: OYTCTPaIIa, Pas/IMYHbIX CIUIAIIHOB U lTapaMeTpudeckux Mopeneli Henbcona — 3urensa u CBeHccOHa.
V3/105keHBI 0COOEHHOCTI VX IIPUMEHEHNsT Ha (PUHAHCOBBIX PHIHKAX CTPAH MIpA.

3agada MOJieMpPOBaHMA CPOYHON CTPYKTYPHI IPOLIEHTHBIX CTABOK MMeeT IONTYI0 MCTOPMIO U IMIPOJO/IKAET IPUBJIEKATD
HOBbILIIEHHOE BHYMAHIE YICHBIX-TeOPETUKOB I CIIeLIMaINCTOB-TIPAKTUKOB. B pasHoe BpeMs aToll Mpo6IeMoit nHTepe-
copanuch [Ix. M. Keituc, I1. Camyanbcon, P. Mepron, @. Mogunbauu, M. Illoyns, E. ®ama n gp. OfHako, HecMOTps Ha
cepbe3HOe IPOJIBIDKEHNE B JaHHOI 06/IaCTH, BOIIPOC IIOCTPOEHMS MOJieiell, aleKBaTHbIX pealbHbIM YCTIOBUAM, BCe TaK
e laJieK OT OKOHYATe/IbHOTO PelleHNs U TpedyeT MpOoRo/mKeHNs pabOoThI 110 MX M3y YeHMIO.

CpouHYI0 CTPYKTYPY LIMPOKO IPUMEHAIOT JyIA aHa/IN3a LieH U JOXOJHOCTU OO/IUTalNil, ICIO/Ib3YIOT IIPK OLleHKe
CIIpaBe/IMBOCTY PHIHOYHBIX IIPOTHO30B. KpyBble CPOTHON CTPYKTYPbI HPOLIEHTHBIX CTAaBOK YPE3BbIYATHO BaYKHBI
IIpY M3Y4YEeHUY IPOLIECCOB, IIPOUCXOAIINX B 9KOHOMIYECKOI cepe, I0ITOMY OHM HYXKIAIOTCA B afileKBaTHBIX MOJie-
JIAX OLIeHK!. B elicTBUTe/IbHOCTY IIPOLIEHTHbIE CTAaBKU 110 KpeAUTaM U 3aliMaM B IIPOM3BOJIbHBIII MOMEHT BpeMEeHU
He HaO/mogaeMbl. A IIOCKOJIBKY 9TO TaK, TO OCTAeTCS TOJIbKO CMOJE/NINPOBATh UX, OIMPAsACh Ha VIMEIOLYeCs TaHHbIe 110
TOCYHApCTBEHHBIM WIN KOPIOPATYBHBIM OO/IUTALMAM, 110 IPYTUM SOCTYIHBIM (DMHAHCOBBIM MHCTPYMEHTAM, MCXOJA
13 ITOCTABJIEHHOM IIepes CCIef0BaTeNeM 3a/laull.

Bce Mopenyt MerOT CBOM JOCTOMHCTBA 1 HEFOCTATKY, TIOITOMY CITELMA/TICTyY HeOOXOAMMO OIIPeNeUTD Lie/b MCCIeNO-
BaHU U [TOf], Hee TIOA0MpPaTh MOZE/b, YUUTBIBAS ee CBOMCTBA. Mozemy paccMaTpUBAIOTCS B TON XPOHOJIOTHMY, B KaKOI
oHu 6bUIM paspabortansl. Kaxpas mocmenyoas MOfenb 13 KaKH0ro Kaacca 6blia IpyusBaHa yCTPAHUTb HEOCTATKI
IpeabIfyIelt Bepcuu, HO 3TO He BCeraa yAaBamoCh, I B HOBOJ MO/ VIV YCHMTMBAIIUCD C/1abble CTOPOHBI IIpefiie-
CTBYIOLIEN, VIV IIOSABJIA/INCH HOBBIE.

[TpenosxeH anropuT™ BbIOOPA MOJIE/IN, MCXOMS U3 €e OCHOBHBIX CBOJICTB, KOTOPbIe MOTIYT CTaTh Haubo/lee BayKHbIMU
IUIs YCIIELTHOTO PelIeHNsI TOCTAB/IEHHOI ITeper; CIIeLNaIICTOM IIPO6/IeMBL.

KiroueBble croBa: KpyBasi JOXOZHOCTH, CPOYHASI CTPYKTYpPa IPOLIEHTHBIX CTABOK, 6y TCTPAIL, CIIIAIIHEL,
rmapaMeTpuIecKme MOTIENN, OOMMTaIn

JEL: E43

53 Bbiclias Wwkoia 3KOHOMMUKM


mailto:vlapshin@hse.ru
mailto:myutereschenko@edu.hse.ru

Journal of Corporate Finance Research / KopnopaTtvgHbie duHaHChl

2018 | N2 | Tom 16

Beenenue

[TpaBunbHO BBIOpaHHAS MOJIE/b OCTPOEHNS CPOYHOIL
CTPYKTYPbI IPOIIEHTHBIX CTABOK C YI€TOM €€ XapaKTep-
HBIX YepT U CIel VKU PbIHKA AB/IAETCS OCHOBHBIM
MOMOIIHMKOM IPY NIPUHATUY UHBECTUIIMOHHBIX 1
Ipyrux peuenuit B punancosoii cepe. [loctpoenne
KaueCTBEHHOJ CTPYKTYPbI IPOLIEHTHBIX CTABOK IMEET
Ype3BbIYAIIHO BaXKHOE 3HaYeHMe /I Gecriepe6oitHOTo
(YHKLMOHMPOBAHN BCETO PBIHKA, a He TO/IBKO ero OT-
Te/bHBIX 971EMEHTOB.

Ha coBpeMeHHOM 3Tame MIUpOBOro 3KOHOMIIECKOTO
pasBUTUA 0c0O0€e 3HAUCHNE IPHOOPET TOT (PAKT, YTO
KpJyBasA 0€CKYIIOHHOI JOXOTHOCTY II0 FOCYAAaPCTBEHHBIM
LIeHHBIM OyMaraM MOXXeT JIeKaTb B OCHOBE YCIIEIIHOTO
IIPOTHO3MPOBAHNA HaIBUTAIOIVXCA PMHAHCOBO-9KO-
HOMMYECKNX KPU3YCOB, a TAK)Ke IIOMOYb B BBIABJIEHNN
puckoB ux peanusanuyu. Ha pasBUTBIX phIHKaX OIleHKa
KpMBOII 0@CKYIIOHHON TOXOZHOCTY IO PHIHOYHBIM JlaH-
HBIM He COCTaB/IAeT GOMBIIOTrO TPY/A: €CTh JOCTaTOYHOE
KO/IMYeCTBO 06/mranmii, OHY IMKBUAHBL, a NX OMpiKeBble
KOTUPOBKM JOCTOBepHbI. HO /1711 phIHKOB rocy/lapCTBeH-
HBIX 00/IMTalyii MHOTYX Pa3BUBAIOIIMXCA CTPAH 9TU
CBOJICTBa IIOKA He BBINOMHAITCA. [I09TOMY 0O4eHb BasKHO
BBIOpATDb MOAXOIAIIYIO LA K&KIOTO KOHKPETHOTO CIIy-
Jas MOJieNb, Harboee IIOTHO OTPaXKAIOIIYIo BCe MHTe-
pecyroniye MCCIe[oBaTes ABAeHNA. ITOMY HOCBAIEHa
TlAHHAsA CTaTbhA.

B crarbe paccMaTpyBaIOTCS TOMBKO CTATUYECKYIE MOJIEIIIL,
B TO JK€ BPEMsI CaM TEPMIH «MOJIENb» CTOUT IIOHUMATD B
KOHTEKCTe alllPOKCUMALIUI Y MHTEPIO/ISILUN JAHHBIX,
IIOCKOJIbKY Pedb UET O CI0Co6ax MOATOHKY KPUBBIX
moxonuoctu (fitting yield curves).

1. Cdepa npumeHeHns mopenei

Pa3paboTKa T0CTOBEPHBIX METOIOB MOJENMMPOBAHNS
CPOYHOJ CTPYKTYPbI IPOLIEHTHBIX CTABOK U UX KOP-
PeKTHOe IpMMeHeHe MeeT 0cob0e 3HaueHe 1
Y4YaCTHUKOB (PMHAHCOBOTrO pbIHKA. CpouHasg CTPYKTypa
VICIIO/Ib3YeTCS LIeHTPaIbHbIMU OaHKaMM JJLA LieJIell Ipo-
THO3MPOBAHMUA U IPAKTUKAMM JIJIA Lie/Iell OLleHKI.

Tak, KpuBast JOXOFHOCTY OOMTUTALNIT SIB/LAETCA MH/UKA-
TOPOM PHIHOYHBIX OKMJAHUI OTHOCUTEIBHO IPO3ALIeit
MHQIALUN, CTYXXUT UHCTPYMEHTOM JI/IS OLIeHKY HbI-
HEIIHVX U OyyIUX 9KOHOMUYeCKuX ycmosuit. CrieoBa-
Te/bHO, TOYHbIE OLIeHK! KPMBOII JOXOTHOCTY IIOMOTAIOT
IpY IIPOTHO3MPOBAHNY UHMIALIUN Y MOHUTOPUHTE
9KOHOMUYECKOII CTAaOMIBHOCTH, @, 3HAYUT, He3aMEHVIMBI
I LIEHTPA/IbHbIX 6aHKOB, HAIle/IEHHBIX Ha IIPOBefIeHNe
3¢ PeKTUBHOI IeHeXXHO-KpeAuTHOI monuTtuku. Kpo-

Me TOT0, CPOYHasI CTPYKTYpa IOMOTaeT IPefCTaBUTD
CTIO>KUBILIYIOCS 9KOHOMIYECKYIO CUTYallMI0 B KOHTEKCTe
CTOMMOCTY KPeJUTOBAHNA, TI03BOJIAET OLIEHUTD HOCTYII-
HOCTb KPEJUTHBIX PeCypPCOB, COCTOSHME TMKBULHOCTI B
0aHKOBCKOM CEKTOpE I T.JI.

KpuBble TOXOZHOCTH /e 8 0CHOBE Meopul OUeHKU
AKmMue06 ¢ PUKCUPOBAHHBIM 00X000M 1 IPUMEHIOTCA
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UL IPUHATAA VHBECTUIVIOHHBIX pellleHUIT, HOCKOIbKY
ABJIAIOTCA OCHOBOM /IS U3Y4eHM JJOXOTHOCTY IIOPT-
(e neHnbIx 6ymar. CpoyHas CTPyKTypa IPOLIEHTHBIX
CTaBOK CIY>KUT U /IS OLIEHKM CIIPaBeIMBOM CTOMMOCTHI
o0yyranuii, BBIYUCIeHNA KPeUTHBIX CIPeloB, aKTyap-
HOTO OLIeHMBAHMA U JPYTUX LieJIell PUCK-MeHePKMEHTa U
¢unaHcoBoOI MHXeHepy. KpoMe nmpoyero, oHa Ipume-
HACTCA IS pa3pabOTKU MHBECTUIMOHHBIX CTpaTeruil

C Y4eTOM CPOYHOCTH 3aMIMCTBOBAHNA, YPOBHS PUCKa,
Xe[PKUPOBaHMA, OLCHKI CIeKY/IATUBHBIX CTPaTernii,
JUIA aHa/IM3a OCYIeCTBUMOCTY apOUTpa)ka BO BpEMeHN.
Taxym 06pa3oM, ¢ HIOMOILIBIO CPOYHOI CTPYKTYPBI IIPO-
LIEHTHBIX CTaBOK MOXKHO YCIIeLITHO MICCTIE;OBATh COCTOSA-
Hyle (pUMHAHCOBOTO PbIHKA.

2. Nopsapok Bbibopa
noaxoasiien mogenu

B ¢unancoBoit chepe yacTo HEOOXOANMO OLIEHNBATD
PYICK M TOXOFHOCTD aKTUBa B OyfyLIeM, CXORs 13
TeKyLX ycaoBuil. [Ipo6iemMa MOLeMMpPOBaHNUSI CPOYHON
CTPYKTYPBI COCTOUT B TOM, YTOOBI KAK MO>KHO JTy4lile
OIICATh KPUBYIO JOXOFHOCTH C YYETOM PBIHOYHBIX II€H
(MHAHCOBBIX MHCTPYMEHTOB U 00€IaHHBIX [JeHEKHBIX
HOTOKOB II0 HUM. DTa 3ajia4y ZOBOIBHO TPYSHO BBIIIOJ-
HWUTD JJIsL YCTIOBUIA, O/M3KNUX K peanbHocTi. OfHUM 13
HPEISITCTBYI /151 TOJOOHO OLIeHKI SIB/ISIETCS OTCYT-
CTBIE JOCTATOYHOTO 06beMa JAHHBIX.

I/ moCcTpoeHst KpUBOJL 6€CKYIIOHHOI JOXOTHOCTH
OOBIYHO JICIIONIB3YIOTCA OOIUIALNY C HY/IEBBIM KYIIOHOM
U CTaBKM JIEHeXXHOTO pbIHKa. EC/I Ha pBIHKe HeT >Kea-
€MOTO KOmTJyecTBa 6eCKYIIOHHBIX 06/Muranuii, To OHN
MOTYT OBITb UCKYCCTBEHHO CKOHCTPYUPOBAHBI, KOIZIa
Ka)kJas KyIIOHHasA 0O/IMralys paccMaTpUBaeTCs Kak
noprdenb 6eCKYIIOHHBIX OO/IMTaIMil. A Ha PbIHKAX, I7je B
KPaTKOCPOYHOII IIepCIEeKTUBE HeOCTATOYHO JIMKBYHO-
CTH, ICHOJIB3YIOTCS U CTaBKM MeKOQHKOBCKOTO JIeHEX-
HOro pbIHKa. Ha mmpakTuke MOXKeT Tak)Ke BOSHUKHYTb
HeoOXOZIIMOCTD B U3BJICYEHNM CIIOT-CTaBOK 13 Oojee
CJIOXKHBIX I{eHHBIX OyMar, HallpyMep, CBOIIOB I COIVIallle-
Huit o popsapaHoii ctaske (FRA) [du Preez, Maré, 2013].
ITpuberaioT ¥ K TAKMM PIHOYHBIM MHCTPYMEHTAM, KaK
JIeHe>KHbIe JIeTI03UThI 11 pblodepchl [Pienaar, Choudhry,
2010].

[Tocre onpenenenist BEIOOPKY OOMUTALNIL, HY>KHOI 71T
IIOCTPOEHMS CPOYHOIL CTPYKTYPBhI IPOLIEHTHBIX CTABOK,
MHBECTOP MOXKET BOCIIONIb30BATHCSA OJHMUM 13 ITOJXO0/[0B
K ee TIOCTpoeHuI0. Tak, MeTOfIbI OLIEHKY CPOYHOI CTPYK-
TYPBI MOKHO Pasfe/InTh Ha TpU GOJIBIINX K/Iacca: «MHXKe-
HepHble», IapaMeTpUYeCKIe U CIIa/fHOBble METOMBI.

«VIHXeHepHbIe» MeTOABI He IMEIOT 4eTKOro 000CHOBa-
HIISI ¥ B OCHOBHOM IIPEICTABILIIOT COOOII OIIpefie/IeHHY 0
IIOC/IEOBATENIbHOCTD JEJICTBII, KOTOPas JO/IKHA IIPU-
BOJVTD K P€3YynbTaTy, IIOX0)KEMY Ha MICKOMYIO KPMBYIO
6ecKyIIOHHOI BoxXogHOCTH. Takue MeToab! OOBIYHO He
obnajiaroT TeopeTnyecKoit 6301, HO OHM YacTO IPU-
MEHAKTCA B CMITY cBOen IIPOCTOTBHI. K HuM oTHOCUTCS
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METOJ I0CTIe0BATE/IbHOTO OIIPeIe/IeHNs IIPOLIeHTHBIX
CTaBOK — OyTCTpaIL.

[TapameTpuueckye MeTOfbI IPEATIONATAIOT, YTO KpUBas
0€eCKYIIOHHOI JOXOFHOCTHU MIPUHAIEKUT K HEKOTOPOMY
3apaHee BbIOPaHHOMY K/IacCy apaMeTpuiecKux QyHK-
uuit. K Hum npuberanu eme B 1960-X IT., a B HacTOsII[ee
BpeMsI 9TO Hanbosmee pacpoCTpaHeHHBII METOR ITOCTPO-
eHIA CPOYHOI CTPYKTYPHI CIIOT-CTaBOK. birarofaps cso-
el IpOCTOTe IMPOKO UCIIOIb3yeTcs Mofiennb Henbcona

- 3urend u ee pacuIpeHue, mpeanoxkeHHoe CBEeHCCOHOM.

CrutaiiHOBbIe METO/IbI IIPEJIIONATAIOT, YTO UCTUHHAS
(GYHKIVA IUCKOHTUPOBaHNA 00/1ajjaeT HEKOTOPBIM CBOJI-
CTBOM 9KCTpeMyMa. OObIYHO 3TO MHTEPIPETUPYeTCA KaK
MaKCUMaJIbHas [IAIKOCTD 110 OTHOLICHNIO K HEKOTOPOMY
K1accy GyHkiuil. Penrenye npepcraer B BUje CIUIAiHA
HeKoTopoit popMbl — QYHKIVIN, 00/IaCTb OIpefe/IeHNA
KOTOPOI1 pa3buTa Ha KOHEYHOE YMCTI0 OTPE3KOB, U Ha
Ka)XX/IOM OHa COBIIaJ]aeT C HEKOTOPBIM anreOpanvecKum
MHOTOY/IEHOM. DTI METOJbI Cef4ac TaKk>Ke MPUMEHSII0TCS
OYeHb YacTo.

Br16op Mofierny OLleHKI CPOYHOI CTPYKTYPBI PETyInpy-
eTcst Tpe6OBaHUAMM MO/Ib30BaTeAL. [l 3TOro Heo6-
XOJMMO ONpeeNTh KII0YeBble KPUTepUN BbIOOpa
Mopenu. Ha JaHHBI MOMEHT He CYIeCTBYeT eMHBIX,
OOLIETIPMHATHIX KPUTEPMEB I CPaBHEHNUS MOfereit
OLIEHKM) CPOYHOI CTPYKTYPbI IPOLIEHTHBIX CTaBOK. Vc-
CTIefloBaTe/I 9TOI IIPO6IEeMBI IPOU3BOMAT AaHAMUS 10 TEM
HmapaMeTpaM, KOTOpble CUUTAIOT Hanboee MOfXOA AN -
MU B K&K/IOM KOHKPETHOM ciTy4dae. bygeM ncxonntp us
TOT0, YTO CpaBHEHME MOJie/lell BIIOJTHE MOYKHO OCYILeCT-
BJIATD I10 CTIEAYIolIeMy Habopy KpUTepues:

1) TOYHOCTH (BeMMYMHA CTAHAAPTHOI OMINOKM);
2) TIagKOCTDb (KpUTepuit MaKCMMyMa IIafKOCTI);

3) BO3HMKHOBEHIE OTPULATEIbHBIX (POPBAPHHBIX CTA-
BOK (Ha/mr4me apouTpaxa);

4) mpocrora peanusanyy (KOIM4eCTBO ITapaMeTPOB);

5) ruOKocTh (BO3SMOXXHOCTh BK/IIOYATh JJOIIO/THUTE/Ib-
Hble ITapaMeTpbl, GUKCUPYA M3MEHEHN CTPYKTYPBbI);

6) cTabunbHOCTD (HEOObINME M3MEHEH S B JAHHBIX
UL OFHOTO CPOKA IIOTAIleH s HE OKa3bIBAIOT HEIIPO-
HOPLIYIOHA/IBHOTO BIVISIHUS Ha CTABKIU IJISL JPYTUX
CPOKOB).

JIBa TepBBIX KpUTEPHs — KOMMIECTBEHHbIE, OHU OIIpefie-
JIAIOTCS IO JAHHBIM PBIHKQ, @ OCTABIINECS — KA4eCTBEH-
HbIe, OTPAXKAIOT XapaKTEePUCTUKM BEIOPAHHOI MOJIETN.
Kputepun 1-4 B3sater us cratbu I. Tambaposa, V. Illes-
gyka 1 A. banmabymknna «O1eHKa CpOIHOI CTPYKTYPbl
IPOLIEHTHBIX CTaBOK» [[ambapos u fp., 2004]. Kpurepun
5-6 orpaxensl B 3ameTke [x. Cnnca “New Estimates of
the UK Term Structure of Interest Rates” [Sleath, 2001].

Bei6panHas Mofieb 06513aTeNbHO JOMKHA OTBEYATD
TPeOOBAHNSAM MOUHOCNU U 2IA0KOCINU, ITO OTIpefe-
JISIETCST 9KOHOMUYECKUMIU COOOpaskeHMsAMI. TOYHOCTD
MIMeeT IIEPBOCTEIIEHHOE 3HAYEHIE [I/Is M3yI€HNsT LIeHOO-
Opa3oBaHVsI MHCTPYMEHTA, HO CTEIIEHb TOYHOCTIL YaCTO
OKa3bIBAETCST 0OPATHO MPOIIOPIMIOHA/IBHOI YPOBHIO
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IIOJIe3HOCTH TTONTy9eHHO Mozeny. CBOVICTBO I/IaIKOCTI
OCHOBHOE€ IIPpM aHA/IN3€ PhIHOYHBIX 0)KI/[I[aHI/II7[: onpene-
TIeHHas CTeNeHb IMaJKOCTH JaeT BO3MOXKHOCTD MCCIENO0-
BaTb (’popBaanbIe IIPOLEHTHBIE CTABKM Ha IIPEAMET OXKMI-
TAaeMOoV IVHAMMKM KPaTKOCPOYHON CTaBKI U MH(’pmmMM.
CaMoit OIITMMaJIbHO OyIeT Takas CPOYHAsA CTPYKTypa,
KOTOpasi MaKCHMaJIbHO codeTaeT B ceOe 9TU Ba IOKa-
3arena. OFHAKO Ha IPaKTUKe MEXY HUMM Yallle BCETO
obOHapy>KuBaeTcs oOpaTHas CBA3b.

VuureiBas BblllleCKa3aHHOE, MOXKHO IOIIBITATHCS MO0~
OpaTh TaKyI0 MOJIE/Ib, KOTOPas B HAMOOMbIIIeIT CTelIeHN
OyneT COOTBETCTBOBATD [IOCTAB/ICHHOI IIepe MCCTIeR0Ba-
TeneM 3azjade. [l HarAHOCT IPefiCTaByM IOy YeHHbII
anroput™ B Buze 6mok-cxemsl (cM. [Iprnoskenie), a mop-
poOHee 0 CBOIICTBAX KaXKTOI MO/ PACCKKEM HIDKE.

3. Ucnonb3yembie moaenu
U X CBOMCTBA

Ceilyac emre HeT TaKUX MOJe/eli, KOTOpble OJTHOBPeMEeH-
HO C OIMHAKOBO BBICOKOI CTETIEHBIO YAOBIIETBOPAIN 6I)I
BCEM BBIIIECNIEPEINCIIEHHBIM KPUTEPUAM. Ka)KI[aH MOJENb
VMIM€ET CBOU CU/IbHBIE U CTabble CTOPOHBI, IIO9TOMY IIPpU
ee BBIOOpE Ha/I0 TOYHO 3HATD, YTO MOJIeNb JO/DKHA OTpPas-
UTD B IIEPBYIO OYE€PEND, ITO B I[aHHbIﬂ MOMEHT ABIAECTCA
CaMbIM Ba>KHBIM ITOKa3aTe/eM I UCCIEOBAHMA.

Cy1ecTBOBaHMe Pa3HOOOPA3HBIX METOHOB OL[CHKI

U OTCYTCTBUE eAMHOTO KpUTEPHsi BbIOOpa Mofierelt
chopMupoBany y MpakTUKOB OOIIMII B3ITIS Ha He06-
XOZIYIMOCTb VX TECTHPOBAHVI HA PHIHKE LIeHHBIX OyMar
KaXX/J0J1 CTPaHbI B OTAEBHOCTIL C YYETOM €ro CIennpuKm

U CTPYKTYPBL.
Cy1ecTByeT OrpOMHOE KOINYECTBO paboT, IOCBAIICH-
HBIX JJaHHOJ TeMaTuKe. VcciemoBareny mpoBOIVIIN CPaB-
HeHIe MOITY/IIPHBIX MOJieNell, CTPOs KpUBbIe JOXOTHOCTH
IIS1 PBIHKOB PA3HbIX CTPAH C IPYMEHEHNEeM Pas3IIHbIX
MHCTPYMEHTOB, BbIJIe/IAA MX XapaKTepHble KadecTBa. Pac-
CMOTPMM HEKOTOPBIe U3 9TUX MOJe/Ieil TofgpobHee.

3.1. bytcTpan

Ha pbIHKaX, Ifie TOPryeTcsi OrpaHNYeHHOe YICTIO 06/I-
Taluii ¢ HyJeBBIM KYIIOHOM, OOBIYHO XBaTaeT KYIIOHHBIX
o6/uraruiit st IpYMeHeHNUs! CTaHJAPTHBIX IIPOLIERYP
6ytcTpama. Tax, mo ganusiM [Smit, 2000], B FOsxHoit Ad-
PpUKe Ha pbIHKe 0O/IMraliil MMeeTCsl O4eHb MasIo TUKBIJ-
HBIX MHCTPYMEHTOB IS IOCTPOEHNS KPUBOIL GecKy-
HOHHOIT foxopHOCTN. [Ipy Ha/IM4MK HA PHIHKE CTPAHbI
JOCTAaTOYHO GOIBLIOrO PpasHOOOPa3Ns MHCTPYMEHTOB C
PasIMYHBIMM CPOKAMI [0 TIOTALIeHNS 3a/5ady II0CTPO-
eHVIsI KPUBOII JOXOAHOCTHU MOXKHO PELINTD C IOMOIIBIO
OyTcTpama.

IMpaxTndeckas peannsaryst 6yTCTpana IPUHIUIINATEHO
3aBJICUT OT TOI'O, CIUTAIOTCA TN JOXOTHOCTY MHCTPYMEH-
TOB 3aBMCUMBIMU MM HeT. Ecu IIpefIIoIaracTCAa Nx He-
3aBJMICIMOCTD, TO VICIIOJIb3YETCA CTaHHapTHbI]‘/JI 6yTCTp3H
(standard bootstrap). B IpoTUBHOM CiTy4ae IPUMEHSAIOT
6nounsiit 6ytcrpan (block bootstrap).
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A. Cmandapmmuouii 6ymcmpan

CraHgapTHbI 6y TCTPAII — 9TO JOCTATOYHO IIPOCTOI Me-
TOJI, KOTZIa KpMBasi OeCKYIOHHOI TOXOHOCTYU PACCUUTBI-
BaeTCA PEKYPPEHTHO, T.€. B IOPSA/IKe YBeIMIeHNA CPOKa
Io moraeHys o6nuranuit. [I7s KaXIoro MOoCIeyIoero
IIara BepHo:

n

R=2(CFxe™™), (1)

i=1
rie P, — gaxTuyeckas 1ena i-it o6nuranum;
CF, - BpImIIaTa Mo o6/urarym B rogy t;
7, - IPOLIEHTHAsA CTaBKa (JI0XO[HOCTD) 110 O6MMTaINM B
rouy t,.
CxeMaTnyYHO 3Ta UIess MOXKET ObITh ITOKa3aHa TAKUM
obpasom [bepson, 2016]:

R =CFyxe™
P, =CF,xe "™ +CF, xe ™"
P, =CF, xe " +CF,xe "™ +CF,xe "™ . (2)

OTCIOJZ[a IIO0Y€pEAHO HaXOOVIM CTaBKI T’l, Tz, T3 nT.a.

OpyvH U3 BapMaHTOB 3TOTO METOfa ONIICANIN B CBOEI
pabore E. ®ama u P. bancc [Fama, Bliss, 1987]. Jaunbiit
METOJ, He TO3BOJIAET IIOCTPOUTD BCIO KPUBYIO LIETNKOM,
HO OH /IaeT BO3MOXXHOCTh HAWTU OT/Ie/TbHBIE CIIOT-CTaB-
K1, HeOOXOVIMBbIe I NaTbHEIIeN OI[eHKIA.

Hamn6omnpiast 3¢ dekTnBHOCTD 6y TCTpaIIa JOCTUIALT-
Cs1, KOT/Ia SMMCCHs OO/IMTaL it TPOUCXOUT COIACHO
JO/ICOCPOYHBIM IIPOrPAMMAM BBIITYCKOB, YTO IIPUCYIIE
IJIaBHBIM 00Pa3oM TOCYAAPCTBEHHBIM ¥ KPYIIHBIM
MHCTUTYIVOHAIBHBIM 3aeMIyKaM. Torga obnurarm
SMUTHUPYIOTCS PETY/ISIPHO B OHI 1 Te XK€ JaThl, U KY-
IIOHBI 10 OO/INTALVAM, BBITYIEHHBIM B PAMKaX OffHOII
IPOTPaMMBI, BBIIUIAYVMBAIOTCS B OffVIH U TOT XK€ [IeHb.
STOT METOf, MOXXHO IIPUMEHSATD /15 OLIeHKI 00 IMraruit
C MaJIbIM CPOKOM J{O HOTAIIEeHNs TOJIBKO TOT/A, KOTZa
Ha PBIHKE eCTb MHOTO COITOCTaBMMBbIX LIeHHBIX OyMar,
KOTOpbIe BBIITYCKAIOTCS C ONPe/e/IeHHOI Pery/sIPHOCTHIO
[BepsoH, 2016].

Yaue Bcero 6yTCTPaIl IPUMEHSIIOT /TSI IOy IeHMs
KPUBBIX JOXOZHOCTM OOIUTALINiT ¥ CBOIIOB. DTOT METO
VICIIO/IBb3YeTCS IJIS ©KEe[HEeBHOIO pacueTa KpUBBIX Oec-
KYIIOHHOJ JOXOFHOCTY II0 Ka3HadelCKIM OOMUranysim
CIHIA (US Treasuries) [Hull, 2015].

@uHaHCOBbIE MHCTPYMEHTDI, JICIIO/Ib3yeMble TP IIOCTPO-
€HMI KPUBOJ1, MO>KHO IIPUMEHUTD /IS XeKMPOBaHMA
npyrux uHctpymenToB [Hagan, West, 2008]. VsnaganbHO
Tpelifep Aep>KUT opTderb 6o/ee CTTOXKHBIX MHCTPYMEH-
ToB. Torga oH 6yzeT MMeTb BO3MO>KHOCTD Xel)KMPOBATH
UX NIPOTUB JBVDKEHUI KPUBOIL JOXOTHOCTH C IIOMOIIbIO
JIMKBUJIHO TOPIyeMbIX MUHCTPYMEHTOB.

B. Brounwviii 6ymcmpan

Ecnn oxomHOCTM MHCTPYMEHTOB B3aMIMO3aBUCHIMBL, TO,
9TOGBI TPV IpUMEHeHNN Oy TCTPIIIA 3TA 3aBUCHMOCTD He
paspyumach, I1. Xamr B 1985 1. mpeioxxna HaXoouTh
peleH e, UCIIONb3Ysl O/IOKY JAHHBIX BMECTO OT/IE/TbHbIX
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HabOmofeHnit. TyT BO3MOXKeH OfMH 13 [BYX HOAXO/0B K
PELIEHNIO B 3aBUCUMOCTI OT TOTO, IEPEKPBIBAIOT /I 3TH
6710Ku IpyT ApyTa.

HermepexpsiBatorniicst 67104HbIiT 6yTCTpan (non-
overlapping block bootstrap) ncronb3yeTcst penko ns-3a
MaJIOr0 KOIMYeCTBa TOCTYIIHBIX O/I0KOB, YTO [ielaeT
TOYHOCTb OLICHKM TTapaMeTpa oueHb Hyskoil. Hampumep,
Ha MHTepBase B 20 JIeT JOCTYIIHBIX 5-7IeTHUX HeIepeKphl-
BAIOIIXCS OI0KOB BCETo 4, a He3aBUCUMBIX HAOMIOIeHNU ]
Kak MuHIMyM 20. KonmudecTBO OTHe/IbHbIX HaOMIOfeHN
3HAYUTEIbHO OOJIBIIIE, YeM YMCIIO HOCTYIIHBIX Hemepe-
CEKAIOIINXCsl 67I0KOB, TOITOMY IIPEAIIONaraeTcs, YTo
TOYHOCTb OLICHKI, HallJJeHHOI C IOMOIIBIO CTAH/JAPTHOTO
OyTcTpama, sHaunTenpHo Boiire [Cogneau, Zakamouline,
2010].

Boree nonynsapeH mepeKpbIBaloMMiics (BYDKYLINIL-

cs1) 6mounstit 6ytcrpan (overlapping or moving block
bootstrap). OH moMoraeT COXpaHUTD 3aBUCHMOCTD
TAHHBIX IIPY OLIEHKe KOHKPETHOTO IIapaMeTpa, IpeCTaB-
JIAIOMIETO MHTEPeC Ha MMHHBIX BPEMEHHBIX TOPU30HTAX.
Tak, Ha ropn3sonTe B 20 16T MOXXHO ITOTYYUTD OT 5 10 16
IITYK 5-7IeTHNX 0JIOKOB JAHHBIX. 3/1eCb TOYHOCTD OL[eHKI
TaK)Xe JJOBOJIbHO HM3Kas: OHA Xy)Ke 10 CPABHEHMIO C
HOJIy4eHHOJ CTAaHJAPTHBIM OyTCTPAIIOM, HO JIy4lle, YeM
IpH1 HellepeKpbiBarouieMcs 6ognoM Meroge [Cogneau,
Zakamouline, 2010].

B1o4HBI 6y TCTPAII MCIIONB3YeTCsl HAMHOTO peXke, deM
CTaHJAPTHBII, IIOCKO/IBKY TpebyeT KOPPEKTUPOBKY U3-3a
cMelieHNA oljeHoK. OfMH 13 MeTOJO0B KOPPEKTMPOBKM —
HOMCK ONTUMA/IbHOI JUIMHBI 6710Ka, KOTOpas MUHMMU3M-
pyet cmemieHe. Ho 3ToT BbI6Op He MOXET OBITH TPOM3-
BOJIbHBIM I 3aBJICUT OT ILieJIeil MCCIeoBaHMmA.

B. Mmepamuenviii 6ymcmpan

Kak Bo3MO>XHOE pelileHne Ipo61eMbl alllpOKCUMALIIN
ObIT BHEIPEH MeTof uTepatuBHoro 6yrctpamna (IBS). On
ObUI pa3paboTaH CHENMAIBHO L 100KHOA(PUKAHCKOTO
PBIHKA, TaK KaK Apyrye Mofeit (B YaCTHOCTY TIOTMHOMBI 11
CIUIAiTHBI) He TIOAXOMWIN J/Is IOCTPOEHNS KPUBOIL JOXOJ-
HOCTM 10)KHOA(PUKAHCKUX OO/IUTaLINIT 13-32 CTPYKTYPHOIL
Hea(P(HEeKTMBHOCTI PbIHKA MHCTPYMEHTOB C (PUKCHPOBAH-
HbIM JJOXOJIOM U IOy 4eHHOII TUCIIepCUM AaHHBIX [Smit,
2000]. CranzapTHbLT 6y TCTPAII IpeAnonaraeT IOCTeIeH-
HOCTb HaXO)X/I€HUS BCeX HY)KHBIX CTaBOK, @ UTEPATUBHBII
OyTcTpan TpebyeT, 4TOOBI Bech HAOOp HAHHBIX 3aTPyXKay-
51 cpasy, € UCIONb30BaHNEM I0/[pa3yMeBaeMbIX CTaBOK,
HOJTy4eHHbIX Ha KXXIOM IIPefbIAYIIeM IIare.

Ecnm xpuBas JOXOZHOCTY M3HAYA/IbHO HETNafIKasd, TO B
CIydae MPYMeHEeHNA CTaHAAPTHOrO Oy TCTpalla Ipy CIIa-
JKUBaHNYU MOXKET IIPOM30IITH ITOTeps BaXKHOIT MH(pOpMa-
LUV O PBIHOYHBIX IleHaX. VTepatuBHBI Oy TCTpam 06ma-
JAeT TEM IIPEUMYILECTBOM, YTO IIPY KaXK/I0M UTepaLM
JEeHEXXHbIE IIOTOKM JVICKOHTUPYIOTCS COIIACHO OJHOI

I TOJI YK€ I7TIJIKOV KPUBOIL, B TO BPEMA KaK IIpY CTaH-
JapTHOM OYTCTpalle Ha KaXKIOM IIOC/IeAYIOIEeM JTalle
OepeTcs HOBas KpyBasd, 4TO IIPMBOJUT KO BCe OOIbLIEMY
OTK/IOHEHMIO OT pea/bHbIX JaHHbBIX. VITepaTMBHbIN METOS
TaK)Ke 3HAaYMTEIbHO YCKOPSIET IIPOLIeCC pacyera.
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OMImpudecKie pe3y/IbTaThl UCCIeTOBAHNA, IPOBEeH-
HOTO Ha I0KHOA()PUKAHCKOM PbIHKE, IOKa3bIBAIOT, YTO
UTEPATUBHBII Oy TCTPAII JaeT Iy4lllie pe3y/IbTaThl, 4eM
aJibTepHaTMBHbIe MeTOAbL. C ero IIOMOIIbIO II0NTy4eHa
IJIafIKas CpOYHasA CTPYKTYpa, IlajKas Kpusasg popBapy-
HBIX CTABOK, @ TAK)Ke HAOTIOIaeTCs BBICOKAst TOYHOCTD
Boruycienuit. ITostomy JI. CMut cpenana B cBoeit pabore
BBIBOJ] O TOM, YTO UTEPaTUBHBII Oy TCTPII MOXKHO
MIPUMEHSITh Ha HECTAOM/IbHBIX Y HETIMKBU/IHBIX Pa3BU-
BAIOLIVXCS PBIHKAX MHCTPYMEHTOB C (PUKCHPOBAHHBIM
TOXOJOM, YTOOBI BBIABIIATD X HEJOOLIEHKY U BO3MOXK-
HocTu apbutpaxa. Kpome Toro, MeToy nTepaTBHOTO
OyTCTpalia MO>KeT MCIO/Ib30BaThCA LA OLIEHKY BCeX
«BaHWIbHBIX» (PYHAHCOBBIX MHCTPYMEHTOB C (PUKCHPO-
BaHHBIM JoxofoM [Smit, 2000].

3.1. MapameTpuyeckmne mogenn

[TapameTpuyeckuit MeTOJ, IPUMEHETCA [/ MOZIe/IUPO-
BaHUs CPOYHOI CTPYKTYPbI IPOLIEHTHBIX CTaBOK C IIOMO-
I[bIO OfHOI apaMeTpudeckoit GyHKImy. Mopeny 5Toro
K/Iacca OCHOBAHBI Ha BO3MOXKHBIX (pOPMax KPMBBIX IIPO-
LIeHTHBIX CTaBOK. ITapaMeTpudeckye Mofenu OCTaTOYHO
IPOCTHI U JAIOT XOPOllNe IpaKTHuJecKye pesynbrarel. Ho
OHI He UMEIOT TEOPETNYECKOJ OCHOBBI,  IUIIb YYUTbI-
BAIOT CTaHAapTHbIe popMbl KpuBbIX [Bepson, 2016].

Taxie Mope/M BBIBOZAT HEIUIOXYIO 0011yI0 GopMy Kpu-
BOI1, HO IIOAXOMAT JIMIIb TaM, Ijje He HY>KHa BBICOKasl TOY-
HocTb [Pienaar, Choudhry, 2010]. ITony4yennas kpusas
He BCerfa IOAXOUT IJLA LieJIell eXKeJHEBHO IIepeOLleHKY
aKTUBOB I MOXKET IIPUBECTIL K KpaliHe HEYCTONIMBBIM
OLIeHKaM CPOYHOJI CTPYKTYPBI, II09TOMY (pUHAHCOBBIE
YUpeXIeHs, 3aHUMAIOLINeCs TOProBIell IeHHBIMMI
Oymaramu ¢ GUKCUPOBAHHBIM IOXOHOM, IIPENIOYNTAIOT
He TI0/1aTaThCsl TOJIBKO Ha MapaMeTpudeckue mogenn [du
Preez, Maré, 2013].

[TapameTpudecKiue MOJE/IN UMEIOT MEHbILIE IAPAMETPOB,
4eM CIUIAIHBL, ¥ 9TO IIO3BOJISIET HOMYYUTD GoJIee IIaIKyIo
CTPOYHYIO CTPYKTYPY, HO B TO K€ BPEMsl OHU He TaKie
rubKue 1 0671aJal0T MeHbIIIel CHOCOOHOCTHIO K alIIPOK-
CUMalu CIOKHBIX GOPM KPUBBIX foxofHOCTH [[amba-
poB 1 ap., 2004].

Kpowme Tor0, 113-32 B3aMMOCBA3Y MEXLY JONTOCPOYHBIMU
Y KpaTKOCPOYHBIMM IIPOLIEHTHBIMY CTaBKaMI (@, 3HA4YNT,
U cekTopaMu (POHTOBOTO PbIHKA), IPeIIoIaraeMoi
IapaMeTpUYeCcKUMY MOJe/IAMY, IIPY UX VICIIO/Ib30BAHUN
OT/ie/IbHBIC YIaCTKY KPUBOJ He MOTYT MEHATHCA IIPU
HEM3MEHHOCTH OCT/IbHBIX, & 9TO He 0053aTe/IbHO BEPHO
Ha IIpaKTHKe, [IOCKOIBbKY MOXKeT MIMeTb MeCTO CYJIb-

Has pbIHOYHas cerMeHTauysA [bepsown, 2016]. Tak, npu
VICIIO/Ib30BAHUY [TapaMeTPUYeCKIX MOJie/ell M3MeHeH e
TAHHBIX B JTI000J TOUKe MOXKET ITOBJIMATD Ha BCIO KPUBYIO
[Anderson, Sleath, 2001].

A. Mogenp Henbcona - 3urens

OpHa 13 caMbIX IIOMY/LIPHBIX HA IPAKTUKe MOeelt Obla
npepiokeHa Y. Henbconom n 3. 3urenem B 1987 1. OHa
XOpOUIO MHTEPIIPETUPYET IIapAMETPhI C SKOHOMIYIECKOI
TOYKM 3pE€HNA, JOCTATOYHO TOYHO OIMChIBAET VIMEIOIIIN -
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ecsi TaHHBIe, MMeeT MajIo IIaPaMeTPOB, II0ITOMY OYeHb
KoMrakTHa. HebcoH n 3urenp moctaBuim mepes coboii
Lie/Ib BBECTM B OOpallleHne KaK MOXXHO 0ojiee IIPOCTYIO
MOJIe/Ib C MUHMMA/IbHBIM KOJIMYeCTBOM IIapaMeTpOB,
KOTOpast Obl1a ObI HACTONIBKO I'MOKOI, YTOOBI OIICATD
TUIIVYHbIE B 3aBUCHMOCTI OT PHIHOYHOI CUTYAL[UN
($hOpMBI KPUBOIT FOXOZHOCTI: MOHOTOHHYIO, BBITYK/IYIO 1
S-o6pasnyio [Nelson, Siegel, 1987].

Kpusas popBapaHbIx cTaBOK f(f) 3aKaeTcsi C HOMOLIBIO
CTIERYIOLETO YPABHEHIS:

()=, + Bixexp| — |+ px Lxexp| - L], )

Tl Tl z-l
Ifie t — CPOK [10 TIOTalIeH st OOIMraruiL;

B, B> B,» T, - mOEMEXAMIE OlleHKE HEM3BECTHBIE apa-
METPBI.

[lepBbiii YieH ypaBHeHNs — KOHCTaHTa 3 > 0, KOTOpyIo
MOYKHO pacCMaTpMBaTh KaK YPOBEHb KPUBOI JOXOLHO-
cTi. Bropas cocrapsAiomnias — SKCIOHEHIMA/IbHBII YIeH

t
ﬂl XEeXp _‘[_ » KOTOPDBIN 3a1a€T HAKJIOH KPpVIBOM
1

JIOXOIHOCTH (KpUBasi MOHOTOHHO y6biBaeT pu 3, > 0 u
Bospacraer nipu 3, < 0). TpeTbsa cocrapnsoman
B, x Lexp| L],

z-1 z.1
KoTOpasi orpenensieT GopMy KpUBOIL JOXOTHOCTH
(«rop6» mipu B, > 0 n U-o6pasnas dpopma mpu 3, < 0).
Koncranra T, > 0 OKa3bIBaeT, TPy KAaKOM CPOKe 710
HoraieHus «rop6» QyHKIUM JOCTUIaeT MaKCHMyMa
[Svensson, 1994; Bepsow, 2016].

B nrore nomy4aeTcs ceMeiCTBO KPUBBIX (OPBapPIHBIX
CTaBOK, KOTOpbIe IIPMHMMAIOT Pa3Hble (JOPMBI B 3aBIUCH-
MOCTH OT 3HaYeHuit B, u B, a TaKKe MMEIOT aCUMITOTY
(B, +B,) mpmt > 0m B mpnut-> e [Nelson, Siegel, 1987].
Takas TOPM3OHTAJIbHAA AaCMMIITOTA IIO3BOJIAET nsbexarhb
Ipo6JIeM ¢ HeyCTOMYMBBIMMU OLleHKaMu (popBapIHBIX
CTaBOK OOJIBILIOTO CPOKa IIOTALIeHN s, KOTOPbIE YaCTO
HaOTI0IAI0TCS IPU CIUTAiH-MeTofax [Svensson, 1995].

BaxxubIM nipenmyiectBoM Mogenu Henbcona — 3urest
SIBJISIETCS [IPsIMAsi TPAKTOBKA e€ IapaMeTpOB. DKOHO-
MUYECKU MHTEPIPETUPOBATh K03 ULMEHTI MOfIe/N
MOXXHO KaK KPaTKO-, CpefjHe- ¥ JOITOCPOYHbIE KOMIIO-
HEHTBI KPUBOIT GOPBAPAHBIX CTABOK, &, 3HAYNT, ¥ KPUBOIL
poxonuoctu [Nelson, Siegel, 1987].

ITytem MHTErprpOBaHNs KpUBOI (OPBAPAHBIX CTABOK
[OTYYa0T KPYUBYIO HEIPEPHIBHO HAYMC/ISIEMBIX CIIOT-CTa-
BOK 7(1):

1-exp b
T
r(t):ﬂo +(ﬂ1+ﬂ2)xfl_ﬂzxexp T_
L 1
7,

(4)
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[Tony4uBIIyIOCA perpeccuio Iydiiie BCero OLleHUBATb C
MOMOIIbI0 MeTOfIa HanMeHbInux kBazgparos (MHK). ITa-
paMeTpBl MOJIe/IV OIIPEeReIAITCA Iy TeM MIHUMY3AINA
KBa/IpaTOB OTK/IOHEHVSI TEOPETUIECKNUX LieH OT Haboza-
eMBIX, ¥ ie/leBast QYHKUM IPUHMMAeT CIef YOIVl BU:

N 2

Z })k _ZCF;',k Xdi (ﬁo 51813182711)
i=0

k=1

— min , (5)
Bos BBty

rie N - Komm4aecTBo obmuranmii;

k - mops1iKoBBIit HOMep obIUraLny;

P, - pbIHOYHASA IIeHa 06/IUTaImi;

1 — KOJIMYECTBO JIEHEOKHBIX IIOTOKOB II0 OO/IUTaIInI;

i — IOPSIIKOBBIIT HOMEP TAKOTO IEHEXXHOTO IIOTOKA
[Lapshin, 2012].

ABTOPBI XOTe/N CO3JaTh TAaKyI0 MOJe/b, KOTOPast IIOfi-
xonua OBl /IS OMMCAHVSI COOTHOIIEHNUS MEX/Y LOXOf-
HOCTBIO ¥ CPOKOM IIOTallIeHN s Ka3HaYelCKIX BeKceen
CHIA pm1st moc/IenyIonero omnpeyeneHus LieH L0Arocpoy-
HbIX KasHauelickux o6muranuii CIIA. C 1oMoIbo Mo-
Iy YAaI0Ch 00bACHUTD 96% M3MeHEHMsI JOXOTHOCTH
OTOOpAHHBIX BEKCeIelt, a TAK>Ke OBV OTPayKeHbI U HOf-
TBEPIK/ICHBI ITepeMEHBI B IEHEXKHO-KPEANTHON ITOTUTUKN
®PC B aror mepuop [Nelson, Siegel, 1987].

Mogenb 1MeeT BCero YeThIpe perpeccopa 1 Ipefnosara-
eT JI0CTATOYHO OBICTPYIO OLIEHKY KPUBOII JOXOXHOCTIL,
HO OHa HeNMHelTHa 1o apaMeTpy T,. OTCIofa BOSHUKAIOT
Ipo6/IeMbl TIpU OLIEHKe M3-3a CI0KHOCTI YMCTIEHHBIX
pacuetos [Kopues, 2010; Steeley, 2008]. Mopnenb MoxeT
npaeanbHO IIOLOTHATDh KPUBYIO TOXOLHOCTN TOIBKO MCXO0-
[ 13 TaHHBIX 110 YE€TBIPEM MHCTPYMEHTAM, B IIPOTUB-
HOM C/Iy4ae TOYHOCTD OLieHKM OyJeT Tropasfo MeHbllle, a
HEeKOTOpble GOPMBI KPUBOII JOXOLHOCTH TaKasi MOJIe/b
BOBCe OyZleT He B COCTOAHMM n306pasuTh [van Deventer,
2009].

Dnagkue KpyBble TOXOLHOCTU 06/1aJAl0T HETOCTATOYHOI
CTEIEHbI0 ITMOKOCTH, HO B TO XK€ BPeMs [OIyYATCs O4eHb
CTaOM/IbHBIMY B OT/INYME OT MOJIMHOMMATBHBIX CIIJIAlTHOB.
CrabmibHOCTD HOCTUTAETCs 6/1arofaps HaJIMYMIO II0CTO-
SIHHOTO aCUMITOTIYIECKOTO IIpefiena. ITO OrpaHnyeHme
OCHOBAHO Ha IIPEeIIOIOKEHN, 4TO POPBAPIHBIE CTABKI
OTPAXKAIOT OKU/JAHNS OTHOCUTENBHO OYAYIIMX KPATKO-
CPOYHBIX [POLIEHTHBIX CTABOK, II09TOMY Ha JUIMHHOM
KoHL[e pOopBapAHblE CTABKY, KAK M OXXVIAHUS, IOCTOSHHbI
[Anderson, Sleath, 2001]. Kpome Toro, 13-3a HeBbICOKOI1
TOYHOCTY MOJE/IM MOTYT HPOSIBUTHCS OTPULIATE/IbHBIE
bopBapaHble CTaBKM, @ TAKXKE Y OTHOCUTEIbHO BBICOKAsI
MeXBpeMeHHast KOPPeJIALVsl OLlEHOK B OT/€/IbHBIX Cer-
MEHTAX KPUBOIL IIPOLEHTHBIX CTABOK.

CornacHo faHHBIM baHKa MeX/[yHapOHBIX PacyeToB 3a
2005 r. meTop, Herbcona — 3uresisa o4eHb pacIpoCTpaHeH
B llenTpanpubix 6aHkax ctpan EBponsl. On ncronbs3o-
BAJICA JI/ISI OLIEHKY CPOYHOI CTPYKTYPBI IIPOLIEHTHBIX
craBok B benbrun, @unnanpun, @panuumy, Vramum u
1o 1995 r. B Vicmanum [BIS Paper Ne 25, 2005]. Mopenb
YCIIEIIHO 3apeKOMEHI0BaIa ce0s 1 Ha POCCUIICKOM
PBIHKe.
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B. G-xpusas

Y mopenu HembcoHa — 3urenst ecTb MHOTO MOAM(UKa-
LM, KOTOPBIe ObUIN IIPEIOXKEHbI A1 Pa3HBIX LieTIeit.
Tax, B Poccyu fyist pacdeTa CpogHOI CTPYKTYPbI IIPO-
LIeHTHBIX CTaBOK Ha MOCKOBCKOII 61piKe IPYMEHSIOT
KpUBYI0 6€CKYIIOHHOI JOXOFHOCTH 10 TOCYAAPCTBEHHBIM
neHHbIM Oymaram (G-xpusyto) [lfambapos u gp., 2006].

Owma 6p1/1a O/TyYeHa Py TOMOIIY ZOOABIEHIIST K MO/
HesnbcoHa — 3urerst Tpex KOPPEKTUPYIOLINX YIEHOB IS
60/1e€ TOYHOTO ONMCAHYISI HAYATbHOTO YIACTKA KPUBOIL
CIIOT-CTaBOK:

1—-exp _t
T
rG(t)=ﬁ0+(ﬁ1+ﬂ2)X / ]
3
t t
—f, xexp| —— |+ g, xexp| —— |+ . (6)
7, 2
-1) -2y
+g, Xexp —% +g, xexp —%

B 6onmpumnHCTBE C/yYaeB 9T fOOABKYU YMCTEHHO MaJIbl
n G-KpMBast MOXeT OBITb XOPOIIIO OMMCAHA C IIOMOIIBIO
mopenu Henmbcona — 3uresist, HO MHOTTAa OHM IPUBHOCAT
3aMeTHOe yay4uieHe. [ToydnBIIasicst MOfeNb Moy-
AVHAMITYIECKast, IOCKOIbKY COCTOUT U3 BYX YaCTelL:
CTaTu4ecKast OCTasach OT 6a30BOI MOJIENN, & IMHAMM -
yeckKast HeoOXOaMMa J/Is1 yIeTa CTOPUIECKIX JaHHbIX
U3 NpeAbInYIVX Hepuonos (t—1) u (t-2). B atom cnyyae
HEM3BECTHBIE TIAPAMETPbI OL[EHUBAIOTCS TIOCPENCTBOM
¢unprpa Kanmana.

G-KpuBas — OJVH U3 ITITABHBIX UHAMKATOPOB COCTOSHMA
(MHAHCOBOTO PbIHKA U 6A30BBIIT 3TA/IOH [/ OLIEHKU
Pas3MMYHBIX OOIMTaLNil U APYrUX GMHAHCOBBIX MHCTPY-
MeHTOB. B HacTosIee BpeMs pa3paboTaH IIPOEKT HOBOIA,
yrounennoit G-kpusoit. C 2018 r. pacueTs! 6yAyT mpous-
BOJUTbCs1 UMEHHO II0 Hell.

B. Modenv Ceenccona

Cpemu Bcex MOJIM(’pMKaL[MI?I u ynmydirennii mogenu Hemb-
coHa - 3uresnsa Hanbonee nsBecTHa Mojenb CBenccona. JI.
CBeHcCcOH 06001IIT OPUTVIHATIBHYIO MOJIE/b, PACIINPIUB

€€ C IJC/IbIO IIOBBIIICHIA I‘I/I6KOCTI/I n yIIy‘{IlIeHI/[H TOYHOCTU
IIOATOHKN Moneneﬁ{ K SMHI/IPI/I‘{CCKI/IM OAHHBIM, HO COXpaHI/IB
[PV 9TOM ITIa/JKOCTh KPUBOIL OXOZHOCTH [Svensson, 1994].

Kpusas popBapaHbix cTaBOK f() /s 9TOI MOLeM TIpex-
CTaeT B C/IEAYIOLeM BUJE:

f(t)=/7’0+[5’1><exp L +ﬁ2XLX

7 1
, (D)
t t t
xexp| —— |+ f; x—xexp| ——
z-1 T2 T2
I7ie t — CPOK IO IOralleHus 0Onurannm;

B, B, B, B T, T, - TOMUIEKAIIME OLIEHKE HEM3BECTHBIE
IapaMeTpbl.
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Hosblit unen ypasuenus — f3; xLx exp| —— |,

T2 TZ
KOTOPBII TaK >Ke, KaK U IIPeJIIeCTBYIONIA il YIEH,
OTBeYaeT 3a KPUBU3HY U 10OAB/IACT K KPUBOIL BTOPOIL
«rop6», BBEIEH M/ TY4IIEro ONMCAHNA ee HadaTbHOTO
y4acTka. [IBa «ropba» MOTyT co3aBaTh ropasgo 6onee
pasHooOpasHbie HGOPMBI KPUBOIT POPBAPIAHBIX CTABOK,
HO TI0 3TOJ Xe Ipu4nHe Mofienb Henmbcona — 3urens
OKasbIBaeTcs 6ojiee CTabUIbHOIL, YeM Mofienb CBEHCCOHA.
Hosas koHcTaHTa T, > 0 IOKa3bIBAET, P KAKOM CPOKE
IO HOTAIIeHVsI BTOPOII «Top6» QYHKIMM JOCTUTAET
cBoero Makcumyma [Svensson, 1994].

B aTOM crydae TakKe MOMyYaeTCsA CEMeICTBO KPUBBIX
(bopBapIHBIX CTaBOK, KOTOPBIE IPUHNMAIOT pa3HbIe
bopmbr B 3aBUCHMOCTH OT 3HaYeHui B, B, n B, a TarxoKe
umeroT acumnToty (B + B,) mpu t > 0 m B pm £ > oo.

Toma KpuBaA HENIPEPBIBHO HAYMC/IAEMbIX CIIOT-CTABOK
BBITJIAOUT TaK:

t
l1—exp| —
T
r(t):ﬂ0+(ﬂl +ﬂ2)>< P 1
o
-, xexp —L]+ . (8
T]
l—exp(—t
T, t
+5, x| —————=—exp| ——
r (2
2

Mopenp CBeHccOHa, KaK 1 Mojenb Henbcona — 3uress,
06bI‘{HO OLI€HVBAKT METOAOM HANMEHBIINX KBapaTOB.
HPI/IMeHHTb ee CIICI[yeT, KOrJja OY€Hb Ba’KHA TOYHOCTDb
HPI/I67H/[)KCHI/IH K PPIHOYHBIM TAaHHBIM VI/IVI KpUBas
(hopBapIHBIX CTABOK B HEKOTOPBIE IPOMEXYTKIU BpeMe-
HI (0COOEHHO Ha HA4a/IbHOM y4aCTKe) MMeeT CIOXKHYIO0
CTPYKTYPY, KOTOPYIO He CHOCOOHA OIVICATb MOJIe/Ib
Henbcona - 3urensa. Ho mockonbKy Takme CTPYKTYpPbl
IIPOAB/IAIOTCSA HEJJOI0, TO B OONIBIINHCTBE C/IyyaeB
MO>KHO OTPaHMUNTBCA MOfenbio HenbcoHa — 3urena
[KopHes, 2011]. B To >xe Bpemst moziennb CBeHCCOHA
IIpeAIoaraeT UCIoIb30BaHMe (PyHKINMOHATBHOM Gop-
MBI, KOTOpas obJazjaeT 60IblIeil IMOKOCTBIO, YeM CIIO-
cobHa obecreynTh OpUrMHAIbHAS MOJIENb [Svensson,
1995].

310 0YeHb YHOOHBIT METOL OLIEHKM KPUBOIT (OPBApPIHbIX
CTaBOK: OH OTHOCUTE/IbHO IIPOCTOI 11 HAJJe)KHBIII U, KaK
nomaraeT caM CBEHCCOH, JaXkKe MIMEET TOYHOCTh HAMHOT'O
BBIILIE TOI1, YTO HEOOXOMMMA [JISL LeJIell IeHeXKHO-KPeIT-
HOJ IIOUTHUKA. DTOT BBIBOJ, OBII CAIE/IaH TIOC/IE AaHAINM3A
(bopBapAHBIX IPOLEHTHBIX cTaBoK B [IBennu 3a mepuop,
1992-1994 rr. [Svensson, 1994, 1995].

B to ke Bpemst mopientb CBEHCCOHA MIMeEeT P Helo-
CTaTKOB, CAMBIMU BaYKHBIMU M3 KOTOPBIX SBIIAIOTCS
[Marciniak, 2006]:
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o OrpaHMYeHHas CHOCOOHOCTb MPUCIIOCAOIMBATHCS K
HecTaH/[apTHBIM GopMaM KpUBOIL JOXOTHOCTI;

° HM3Kad TMOKOCTh Ha KOPOTKOM KOHII€ KpI/IBOIZ no-
XOOHOCTU;

e BBICOKAs CTEIeHb HeCTAOMIbHOCTY M TEHEHIMS
IIPMHMMATDb 5KCTpeMa/IbHble 3HAUeH I HA KOPOTKOM
KOHIIe KpUBOII JOXOJHOCTY;

e HEeNMHCTBEHHOCTD OLI€HOK B 3aBUCUMOCTY OT MC-
XOJHOI TOYKU OLIEHKM.

Kaxk u ee mpotoTumn, Mozenb CBeHCCOHA MMPOKO UCTIONb-
3yeTcst IpodeccuoHamaMi I [eHTPaIbHBIMI OaHKaMIL.
Tax, mo manabsIiM Ha 2005 1. ¢ momoIbio Mogent CBeHCCo-
Ha CPOYHYIO CTPYKTYPY IPOLIEHTHDBIX CTABOK OL[€HVBATIN
LeHtpanbHble 6anku benbrun, @pannum, lepmannny,
Hopserumn, Vicnannn, lserun u llseitrjapun [BIS Paper
Ne 25, 2005].

Opnaxo Takue npenmyiiecTsa Mogenu CBEHCCOHa, KaK
HU3Kasl CIOKHOCTD U BBIYUCIIATE/bHbIE TPeOOBAHNS,

CO BpEMEHEM CTa/ll MeHee BaXKHBI, Y DAL yIPeXKJeHMit
[epeLUI/ Ha pacyeT KyCOYHO-IO/IMTHOMMA/IbHBIX MOJieIelt
VRP [Marciniak, 2006]. Ho VRP meHee moneseH Ha Ipak-
THKE, TAK KaK OH OTPa’KaeT BOIATH/IBHOCTD IIPOLIEHT-
HBIX CTABOK Ha KOPOTKOM KOHII€ KPUBOII JOXOJHOCTI.
[ToaTomy B KauecTBe MOfie/iu BbiGopa ISl LeHooOpasoBa-
Hst GMHAHCOBBIX MHCTPYMEHTOB U IJIsI aHA/IU3A e~
HEXHO-KPEeINUTHOI MOMUTUKY Mozenb CBeHCCOHa OyneT
npepnouturenbHee [Kovachev, Simeonov, 2014].

3.2. CnnaiHbl

ITOT MeTOf IIofipasyMeBaeT pa3OUBKY BCEro BpeMeH-
HOTO VIHTepBaJIa Ha OTHE/IbHbIe CETMEHTBI, KaXK/IbIil 113
KOTOPBIX COZIEP>KUT COOCTBEHHYIO allIIPOKCYMUPYIOLIYIO
¢dyHKnMI0. BMecTo TOro, 4TOOBI YKasbIBaTh OGHY (YHK-
IIVIOHAJIbHYIO (OPMY [IA BCErO BPeMEHHOIO OTpe3kKa, KaK
9TO IIPOMCXOAUT Y IapaMeTPUYeCKUX MOJieIel, CIIaiiHbI
MOJIeIMPYIOT KPUBYIO JOXOTHOCTY B BUJI€ KYCOYHO-/IU-
HEHBIX MHOTOY/IEHOB (TIOIMHOMOB) #1-11 CTEIIEHM, COEMI-
HEHHBIX B 3a/JaHHBIX y3/I0BBIX TOYKaX. BriepBble Moper-
POBaTb KPUBYIO JOXOJHOCTI TaKUM 00pa3oM IIPeIOKIUIT
IIx. MakKamnox [McCulloch, 1971].

Ectb cy4an, KOra peKOMEHYeTCs UCIO/Ib30BaTh
[O/IMHOMMA/IbHbIE CIUIaiiHbl. Hanpumep, npu annpokcu-
MaLyM YacTo JIyYllle NMETh JOCTATOYHO OOLYI0 PyHKIIM-
OHAJIbHYIO0 (POPMY CPOYHOIT CTPYKTYPBI, YTOOBI IIOTOM He
[POBEPSATH KaKye- 1160 KOHKpeTHbIE TUIIOTe3bl. B aTOM
OTHOLIEHNY CIUIAMHBI JIy4Illle MHOTUX JPYTUX METOLOB
[Shea, 1984].

CntajiHOBbIe METO/IbI He BCEITIA ABJAIOTCA CaMbIMU
nopxopAmymMu. Kak nokasasno mposeieHHOE UCCIe0Ba-
HII€, IMes aHAJIOTMYHYIO C HapaMeTPUYECKUMM MO/
MJ TOYHOCTD, OHM COfiepyKaT OObIIe TapaMeTPOB, YTO
HOPUBOAUT K CPABHUTEIbHO MEHBIIEN IT1aJIKOCTH KPUBOI
[Kopues, 2010]. B To >ke BpeM CIIaifHbI CIIOCOOHBI
aNITpOKCYMIPOBATh oree CIOKHBIE GOPMBI CPOU-

HBIX CTPYKTYP, UTO BO3MOXKHO 6/1arofaps nx 60mbIIoi
N0KabHOI rubKocty. Ho crmaiiHbl He 04eHb YEOOHBI
T/ 5KOHOMMYECKOI MHTEPIIPETAIINM, TAK KAK COflepyKaT
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Y3JI0BBbIe TOYKY, KOTOpbIe HeOOXOAMIMO 3alaBaThb 3apaHee,
T.e. I3Ha4a/IbHO 00OCHOBbIBATh UX Haymu4une [KopHes,
2011].

OCHOBHOII L1e/IbI0 TIPUMEHEHVsI CIUIATHOB SIB/ISIETCS TI0-
JTy4eHIe HelIpepbIBHOI ITI/JKOIT KPMBOIL, MAaKCUMaIbHO
HIpMOIVDKEHHOI K PBIHOYHBIM CTaBKaM. [IbITasch cospath
IJIAIKYI0 U TOYHYIO B yY3/1aX KPUBYIO, MO>KHO CTOJIKHYThCSI
CO 3HAYUTEIbHBIMY KOTIeOaHVSIMYL Ha Hell, TI09TOMY B
HEKOTOPBIX CTyYasiX IPAKTUKY IIPEAIIOYNTAIOT ITIAfKOCTD
BCell KpUBOII TOYHOCTY B Y37I0BBIX TOYKax. Ho TOYHOCTD
B y3/1aX MOXeT ObITh BOXXHBIM (paKTOPOM, KOTZa IIpuMe-
HSIeTCSI METOZOJIOIVS LIeHOOOPa3oBaHusl, OCHOBAHHAs Ha
orcyTcTBUM apbutpaxa [Pienaar, Choudhry, 2010].

OcHOBHOE IPENMYIIECTBO CIIAITHOBOTO ITOAXO/IA IO
CPaBHEHMIO C ITApAMETPUYECKVMY METOLAMM COCTO-

UT B TOM, YTO OT/Ie/IbHbI€ CETMEHTBHI CIUIaliHa MOTYT
KOPPEKTHPOBAThCA MPAKTUIECKM HE3ABUCUMO JPYT OT
IpYyTa, 4YTO ABJIAETCA IPUUINHOI 60/Iee BHICOKOI CTEIIeHN
I'MOKOCTY CIUIAITHOB. DTO TaKXe CIIOCOOCTBYeT TOMY, YTO
OTJje/IbHbIE CETMEHTBI KPMUBOJI IIPOLIEHTHBIX CTABOK He
OyAyT CMIBHO pearnpoBaTh Ha KomebaHye CTAaBOK B O/I13-
nexxamux cerMenTax [Anderson, Sleath, 2001].

B HacTosi1ee BpeMsl pasinuHble KyOUYecKye CIUIaiiHbl
VICIIO/Ib3YIOTCSI B IPOIPAMMHOM OO€eCIIeYeHN TI0 YIIPaB-
JIEHIIO KOPIIOPATUBHBIM PUCKOM Gojiee yeM B 30 cTpaHax
mupa [van Deventer, 2009].

Metoponorusa KyOu4eckmx CIUIaifHOB MOXeT OBITb
YCIIEIIHO pean30BaHa Ha PhIHKAX JJOTOBOTO KalluTaIa.
VIX pekOMeHyeTCA UCIIO/Ib30BATh, KOIIa KpUBBIE JOXOJ-
HOCTM MMEIOT IIOJIOKUTENIbHBII HakIoH. Kpome Toro, mis
Lesiell pa3pabOTKY HeHEeKHO-KPEeAUTHOI ITOIUTUKY (Ha-
[IpUMep, B IIEHTPA/IbHBIX OAHKAX), @ TAK)Ke [Is OL{eHOK
HEKOTOPBIX PHIHOYHBIX MHCTPYMEHTOB MO>KeT BO3HMK-
HYTb HEOOXOAMMOCTD B (POPBAPHBIX CTABKAX C MUHM-
MaJIbHBIM KO/leOaHMeM, 4TO CIUIaJHBI TAaKXKe B COCTOSHUN
obecreunts [Pienaar, Choudhry, 2010].

Heo6xoamMo TaKk>xe MOMHIUTb, YTO CIUIAIHBI He BCeTa
HOAXOJAT /1L TIOCTPOEHMSI KPYMBOIL JOXOZHOCTH B CTpa-
He, I7je IMeeT MeCTO CTPYKTypHast HeaPeKTUBHOCTD
PBbIHKA MHCTPYMEHTOB C (PUKCUPOBAHHBIM JJOXOOM
[Smit, 2000], o ueM y>ke TOBOPUIOCDH BBILLIE.

CormacHo cTaTucTiKe basebcKkoro KoMuTeTa, CriainHo-
Bble METOJIbI O/Ib3YIOTCS 3HAYNTENBHOM IOMYIAPHOCTHIO
y LleHTpaIbHbIX 0QHKOB PasBUTHIX CTpaH. IleHTpanbHbIe
6ankn Kanappl, SAmonnn, lIBenun, Bennkobpuranuu un
CIIIA mpMeHAIOT pas3YHble BUABI CIUTATHOB JJIA OLIeH-
K1 6e3pUCKOBBIX MHCTPYMeHTOB [BIS Paper Ne 25, 2005;
Kopses, 2011].

Ky61/mec1<1/1e CII/TaliHbl OYE€Hb YaCTO IIPMEHAITCA Ha
ITpaKTHUKeE. CyLHeCTByeT MHO>XECTBO MO,E[C}IeI‘/)I OLI€HKI
CpO‘{HOﬁ CTPYKTYPbI IPOLIEHTHBIX CTaBOK, OCHOBaHHbIX
Ha HUX.

A. Kybuueckue cnnaiinot MaxkKannoxa

Vpnes mocTpoeHns QyHKINU FUCKOHTUPOBAHMS C IIOMO-
IIbIO ITOJIMHOMMA/IbHBIX CIIJIAiHOB IPMHAIEXNT XK.
MaxkKasmmoxy. B crarbe 1975 1. oH paspaboTan perpec-
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CMOHHBIN KyOudecKuii crtait (regression cubic spline) n
VICIIO/IBb30BAJI €T0 /LA MpUOIVKeHA QYHKIVIL JVICKOH-
TMPOBAHI U KPVBBIX OXOFHOCTH, CKOPPEKTMPOBAHHBIX
C y4eTOM HaJIOTOB.

O61mas dyukimonanbHas Gopma GyHKINMM AMCKOHTHIPO-
BaHUI IS KOKJOTO U3 k cerMEHTOB CPOKa JI0 MOralleH st
MOXeT ObITh 3aIiCaHa B BUJE:

k
d, :1+al><t+a2><t2+a3xt3+2ajx(t—tj)3><fj(t),
j=4

)

rie d, — k0o PUIMENT [UCKOHTUPOBAHMS;
I — CpOK /10 IIOralleHNs;

tj — y3/710Bas TOYKa;

Jj(t) =lnput2 tjM];(t) =0mnpu t< t],; YIICTIO TTapaMeTPOB
@, OTIPENIeNALTCA YIC/IOM Y3/IOBBIX TOYEK.

[TocKombKY MOJIETb SIB/ISCTCS IVHEIHOI 110 PYHKINN
IMCKOHTUPOBAHNSA, TO BEIOOP HAMTYUIIETO TIOAXO/AIIEr0
MHOTOYJ/IeHa ocylecTBAeTcs ¢ momoubio MHK. Torma
YHKIVS IUCKOHTUPOBAHNUSA BHIOMPAETCS KaK KyOude-
CKWIT CITAliH ¢ MUHMMU3AIMel [eneBoit QyHKIUM BUa:

S (B-E(d)) >min, (0)

i=1
rie P, - nabmonaemas (bakruyeckas) reHa i-it o6muranmm;

}3; (d,) - nmporrosupyemas 1ema i-it o6muramum.
OOpryHbIe KyOyYecKye CIUIAJHBL ABJIAIOTCA IPOCTel-
VM MeTOJIOM B 9TOM KjIacce QYHKIIMIL Vi TI03BOJIAIOT
HOIYYNTD IJIAZIKYI0 GYHKIVIO POPBapAHBIX CTABOK.

OHM JOBOIBHO TMOKNE, HOCKONIBKY KOJIMYECTBO Y3/I0BBIX
TOYeK MO>KHO BBIOPATh CKOJIb YrOfHO 6onbiunM. Kybuye-
CKIIe CIUIAiiHBI U B IIpefieiax, ¥ BHe BBIOOPKYU JOCTaTOYHO
TOYHO OLeHMBaIOT obmranyn [Waggoner, 1997].

HepnocTaTtkoM 3T0it MOfen AABAETCSA BO3MOXKHOCTD I10-
sIBJIEHNS OTPUIIATENIBbHBIX (pOpBAPAHBIX CTaBOK [Stander,
2005]. KpuBbie popBapAHBIX CTABOK, IIOTyYEHHBIE
MeTofoM MakKanmoxa, 4acTo UMEIOT TEHAEHIINIO CUM/IbHO
konebarbcsa [Shea, 1985].

b. 9xcnonenyuanvhvie cnnaiinvt Bacuuexa u @onza

Wpneto [Ix. MaxKamnmoxa passwm O. Baciuex u X. I. @omr.
Ounn PEKOMEHJOBA/IN MICIIO/Ib30BATh 3KCIIOHEHIMIa/TbHbIE
crutaiinbl (exponential splines) BMeCTO IOIMHOMMAIbHBIX
Ha TOM OCHOBAaHUMN, YTO (byHKHI/I}I MVICKOHTNPOBAaHUA
VI3HA4YaJIbHO IMEET SKCHOHCHI_H/IEUIBHI)H"/I BUJ, a IIO3TOMY
HEBO3MOXXHO a/JeKBATHO COIIOCTABUTD SKCIIOHEHIINA/IbHYIO
¢dbopMy QyHKIMU IUCKOHTUPOBAHNA C MOJIE/IbIO KyOuye-
CKMX cITaiiHoB [Vasicek, Fong, 1982].

B takom ciny4dae Q)YHKLU/IH AVCKOHTMPOBaHMA ONMChIBA-
€TCA C1efyroumnM 06pa30M:

d =a,+a,xe " +a,xe’ +a;xe” | (11)
I7ie o — HeKOTOpask KOHCTAHTa.

ABTOpr 3aABUIN O TOM, YTO HOBasA MOJIC/Ib UMEECT KeE-
JlaeMble aCUMIITOTMYECKIe CBOCTBA IJIA TJIUTEIbHBIX
CPOKOB IIOraleHm:d, 4ero He Ha6mo;[anoc1> y Ky61/mec1<1/1x
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CIUTAlTHOB, a TaK)Ke 00/IajaeT JOCTaTOYHOM TMOKOCTHIO
U IIO3BOJIAET HO]IY‘{I/ITb T/IagKme CTa6I/UIbeIe KPI/IBI)IG
(hopBapHBIX CTaBOK.

Opnaxo I Illest, cpaBHUB 3TU ABe METOLOIOTUY, OOHAPY-
KWL, 4YTO SKCIIOHEHIIMA/bHbIE CIUIAJHbI TOJABEP>KEHbBI TEM
>Ke HeJloCTaTKaM, YTO U MOMHOMuUanbHbie [Shea, 1985].
Kpome Toro, oH aMnmpudecKu yCTaHOBWII, YTO:

e CpOYHasd CTPYKTYpa IPOLEHTHDIX CTABOK, OTyYeH-
HBIX B 9KCIIOHEHIMATbHOI MOJIENI, He CTabuIbHEe,
YeM B ITOJIMHOMMAIbHOI MOJIENN;

o npe06pasoBaHI/m AAHHBIX, IPOJE/IAaHHbIE B 9KCIIO-
HeHLU/IaTIbHOf;I MOJ€ENN, B UTOr€ 4aCTO IPUBOIAT K
HETOCTOBEPHDBIM PE3Yy/IbTaTaAM;

o ACUMIITOTUYECKNE CBOICTBA O9KCIIOHEHI[MATbHOM
MOZE/N 9aCTO HePeaIICTUYHbL.

OrTcropa cead BbIBOJI, YTO 9KCIIOHEHI[aIbHbIE CII/Iali-
HBI He 60o71ee yooOHBI, YeM nonnHomuanbHele. [lleit pexo-
MeH/IyeT MCIIONIb30BaTh MOIMHOMMA/IbHbIE CIUIAIHEL, 110~
CKOJIbKY B 9TUX JIBYX C/Iy4asAX MONTY4aIOTCA UEHTUIHbIE
CpOYHbIe CTPYKTYPbI IPOLIEHTHBIX CTABOK, HO OTIa/jaeT
HEOOXOIMMOCTD B OLIEHKE CJIOXKHOI HEIMHENHOM MOJIEIN
BMECTO JIMHENHOI.

B. Memoo «maxcumanvroii znadxocmu» Adamca
u 8an [lesenmepa

Ha ocnoBe Mopenu kybuyeckux crnaiinos K. Agamc

u JI. BaH JleBeHTep MpeJIOKIIIN HOBBIV MOIXOM K CI7Ia-
JKMBAHUIO KpUBOI goxopHoctn. OHM BBeu COOCTBEH-
HBIIT METOJ], «MaKCUMAaJIbHOM IMIaZKOCTU» (maximum
smoothness) [Adams, van Deventer, 1994].

10T MeTop 6611 paspaboTaH B SmOHNUM A1 TOCTpOe-
HSI KpUBOJI GOpPBapAHBIX CTABOK B YC/IOBUSX PHIHKA,
HaXOJAMIerocs Ha PaHHMX CTa[[UAX CBOETO PasBUTHA, ITie
KOJIMYECTBO JAHHBIX HeBenuko [van Deventer, 2009].

MaxKanmox u Baciruex n QOHT cTapannch HalTH 1
IIOCTPONUTD TAKYIO IJIAAKYIO (PYHKILMIO C OTHOCUTEILHO
He6OJIbIIM YVC/IOM ITapaMeTpPOB, KOTOpas KaK MOX-

HO 6osble ObITa ObI TOX0XKa Ha KPUBYIO JOXOZHOCTH
KasHavericknx obmuraumit CIIIA. Agamc 1 Ban J[leBeHTep
PeLIIN CLieaTh IO-APYroMy U IIOJOTHATD K Habmona-
eMBIM TOYKaM Ha KPUBOJI JOXOJHOCTH TaKyI0 QYHKIINIO
BpeMeH, KOTOpas co3faeT Hanbosiee INIaBHYI0 BO3MOXK-
HYI0 KpUBYIO pOpBapAHBIX cTaBOK. OJHAKO KpUTepuit
MaKCUMaJIbHOI ITTAJIKOCTY He VIMeeT CMBIC/Ia 0e3 OIlopbl
Ha HaO/IoaeMble TOYKY Ha KPVBOIL JOXOLHOCTH.

ABTOpBI IOCTAPATINCH OLPEfeNNTb MAKCYMAIBHO ITIafl-
KYIO CPOYHYIO CTPYKTYPY [/IsI BCEX BO3MOXKHBIX (PYHK-
IMOHAIbHBIX popM. [/t aTOrO CpoyHas cTpykTypa f(t)
(b opBapAHBIX CTABOK TO/DKHA YOBIETBOPATh KPUTEPUIO
MaKCUMYyMa ITTaIKOCTH:

[[r7(0)] de—>min . (12)

ABTOpPBI CPaBHIIV CBOJI ITOAXO, C TbTePHATVBHBIMIL Me-
TOflaMM CIVIaKMBaHMA KPUBOJL JOXORHOCTH (KyOudeckue
crnaiiabl MakKaitoxa, aKCIioHeHI[MaTbHbIe CIITaiiHbI
Bacuueka u DoHra, MEeTOJ JIMHENHOIO CIIAKUBAHIA),
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VICIIO/Ib30OBAaB TAaHHBIE 110 IIPOLIEHTHBIM CBOIIaM B MI€HAX
u craBKaM posutapa CIIIA. B ntore okasanocs, 4TO METOf,
MAaKCHMaJIbHON ITAIKOCTY pabOTaeT JIydllle OCTalIbHbIX,
€can CyauTh 110 HBOﬂCTBeHHbIM KpUTEPpNAM TOTHOCTI U
ITIaAKOCTH, HECMOTPA Ha TO, YTO SIMIIMPUIECKINE PE3YIIb-
TaTbl BECbMa 9yBCTBUTEIbHDI K Bbl6paHHbIM nepmnony
BpEMEHN U TUITY JaHHDBIX.

I Cenancusarouwjue cnnaiinovt Puwepa -
Huuxu - 3epsoca

TpaauiMoHHBIe METO/BI HA OCHOBE KYOMYeCKUX CIIIali-
HOB MOTYT OKa3aTbCsl CIMIIKOM TMOKMMIL, 9TOOBI afieK-
BAaTHO CT€HEPUPOBATh KPUBBIE JOXOTHOCT C YPOBHEM
IJIAJIKOCTH, TPeOYeMbIM s ICCTIeTOBAHMsI PIHOUHBIX
IleH Ha OONIUTalvy MU JI/IA LeTiell IeHe)KHO-KPeaUTHO
nonuTUKK. YToOBI penth 3Ty mpobmemy, M. Ouruep, 1.
Huruka u JI. 3epBoc paspaboTay METOH CI/IaXXKMBAIOIINX
crmaitHoB (smoothing splines), KOTOPBIIL SB/SIETCS PACIIN-
peHMeM TPaIUIMOHHOTO MeTOAa KyOMYeCcKIX CIUIatHOB
[Fisher et al., 1994].

9Ta MOfIeIb Ha OCHOBE B-CIUIAITHOB [I03BOJISIET YMEHb-
HINTb KOIIC6aHI/IH VI ITIOBBICUTD ITATKOCTD KPUBBIX
dbopeaprHbIx cTaBoK. CITa)XMBaoIIe CIUTAHBI COfep-
KaT WTpad 3a M3MNIIHIOI «IIIEPOXOBATOCTD» (PYHKIINI,
yMesI ITapaMeTp A, KOTOPBIII OIpefie/isieT pa3Mep 9TOro
HITpa(l)a, a yBeHI/I‘-IeHI/Ie 3HA4YCHUA HITpa(l)a yMeHbHIaeT
adexrnBHOe uncno mapamerpos [Fisher et al., 1994].
Takum 00pa3oM, aBTOPBI MOT'YT MCIIOIb30BATh OOJIBIIIOE
KOJINYEeCTBO Y3/I0BBIX TOYEK, HO OTPAaHIUNBAIOT Ko/teba-
TEIbHOE IIOBENCHIIEC (I)YHKI_H/H/I AVCKOHTVPOBAaHNA.

Pasmep urpacda ompesieseH Tak:
T

LroTa, o
0

TJle 3HAYEHME \ OTIpeNenseTcs: 0606IeHHBIM METOIOM
kpocc-Banmupanuu (GCV).

Kpusast ¢popBapaHbIx cTaBOK BbIOpaHa KaK KyOMIeCKuMii
CIUIAlTH, KOTOPbIIT MUHUMU3KUPYET C/IefyIOLiee BbIpajke-
HUeE:

N ) ) -, .
;(g B(1)) +/1><_([[f (6)] de|>min . (14)
Mogenp uMeeT eUHbII IIapaMeTp, KOHTPOINPYOLWINI
I7IafIKOCTDb BCeil KPMBOIL, II03TOMY OHA He Y4MUThbIBA-

€T pasIn4KsA B CTETIeHV BOIATUIbHOCTH U TJIaIKOCTH
PasMYHBIX CETMEHTOB KPMBOIT JOXOLHOCTH, a BEIOMpaeT
«CPENHIOI» ITTAKOCTh. ITO YACTO IPUBOAUT K HEZl0-
CTaTOYHOMY YPOBHIO TOYHOCTH 11 MHCTPYMEHTOB C
KOPOTKMM CPOKOM J{O TIOTAllIeHNA M CUIbHBIM KoJeba-
HUSM NIPOLEHTHBIX CTAaBOK Ha J/IMHHOM KOHILIe KpPUBOIi
[Marciniak, 2006].

. Cenaxcusarowuii cnnaiin Bazzonepa (VRP)

OueHb nonynApHOI Mopenbio ABnAetca VRP (variable
roughness penalty), npennoxenusiii [I. Barronepom
[Waggoner, 1997]. ITo cytu VRP - aTo Mogn¢puumpoBaH-
HBII crTaxmBatonuii crvraits @umepa — Huakn — 3ep-
Boca. Barronep cienman npeniecTByomuil MeTox 6omee
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IMOKMM ITyTeM IpYMeHeHuA mrpada, 3aBUCAIIETO OT
CpoKa morarieHus oonmuramum.

VuBecTopsl, ckopee Bcero, 6ynyT 6onee nudpopMuposa-
HbI O BUJIE CPOYHOI CTPYKTYPBI P KOPOTKUX U CPEFHUX
CPOKax [0 noramieHus (Korga MpoLeHTHbIe CTaBKY OIIpe-
HEJISIIOTCS [IeHEXXHO-KPENUTHOI IIONIMTUKON U YCIOBUSAMMI
Ou3HeC-LMKIIa), 4eM [pu 6oJiee JIUTeNbHbIX CPOKAX 10
noramteHus. TakuM 06pasoM, KpuBasi MOXKeT OKa3aThCsl
CJIMIIKOM JKECTKOIT Ha KOPOTKOM KOHIe 1 (V1) CIIMIL-
KOM TMOKOI1 Ha IIMHHOM KoHIle [Anderson, Sleath, 2001].

Barronep MUHUMMSVPYeET TaKyIo GYHKIINIO:

- D > " 2 .
;(P B(f)) +£/1(t)x[f (6)] at —min. (15)
Ora mpolenypa ABIATCA KOMIIPOMUCCOM MEX/Y MUHU-
MM3aLMeNl IEPBOTO YIE€HA, KOTOPDI U3MePSAET TOYHOCTh
TIOJTOHKM, I BTOPOTO Y7IeHa, KOTOPbI M3MepsIeT ITIajl-
KOCTb. Barronep yTBep>KzaeT, 4TO TaK BOJTATUIbHOCTD Ha
TOITOCPOYHOM KOHIIE€ KPMBOW YMEHBIIUTCA, ¥ OH CTaHET
6osee IIaBHBIM, @ HY>KHasi TMOKOCTDb Ha KPaTKOCPOYHOM
KOHIIe KpUBOIt coxpaHuTtcs [Stander, 2005].

Pasmep mrpacda yTouHseTCS CIEAYIOLM 06pasom:

0.1, 0<¢t<1
At)=1 100, 1<¢<10  (16)
100000, ¢>10

3HayuT, cTaBs pasMep wTpada B 3aBICHMOCTD OT CPOKa
norauennsi, VRP 03BOJIsIET JOBOTIBHO TOYHO OLIEHNBATh
KPaTKOCPOYHBIe IieHHble OyMary, He OTKa3bIBasCh OT
JKeTTAeMOT0 3aTyXaHWsI KojleGaHWil Ha JIMHHOM KOHIle
KpuBoit [Waggoner, 1997].

CpaBHuBas kyoudeckuii crvnaitns MakKaioxa u VRP,
Barronep nmpuien K BbIBOJY, YTO 3TH JiBa METO/Ia OYE€Hb
TIOXOXKY 110 TOYHOCTH ¥ ITIaIKOCTY ITOTyYEHHDIX Pe3yb-
TaTOB. Ky6mqec1<me CIUTAIHBI ABISIOTCS INHENHBIMI,
MO3TOMY MX JIerYe Peann30BaTh, 4eM HeMMHelHbIin VRP.
I[TepBslit MeTOp OBICTpEE U POILEe B ICIIOTb30BAHUY, HO
BTOpPOI1 IO3BOJIAET SIBHO KOHTPO/IMPOBATh CTEIIEHb CIIa-
xuBaHuA [Waggoner, 1997].

E. 3xcnoneuuuaﬂbuo—cuuycoubaftbnwe cnaatinol

C. CMmypHOB 11 A. 3axapoB NPeJIoKIIN HOBBIN MOAXOT,
IIs TIOATOHKM KPUBOIT HoXORHOCTH [Smirnov, Zakharov,
2003], Ha3BaHHBIIT SKCIIOHEHI[NA/IbHO-CUHYCOU/A/Ib-
HbIMM cIUtatiHamu (exponential-sinusoidal splines). On
H03BOJIACT YIOBICTBOPUTD CIIEAYIOLIIe TpebOBaHMA K
anmpoKcUMaluy KpUBOIL:

o HeOTPULATENTBbHOCTb POPBAPIHBIX CTABOK;

o JOCTAaTO4YHaA INTaIKOCTb q)yHKI_U/II/I
AVICKOHTUPOBAaHUA;

o MaJas pasHMIA MeX/y OLleHeHHBIMU U Hab/IIofae-
MbIMM IieHaMI OO/Iralnii;

o yuer bid-ask cupena B KadyecTBe IIOKa3aTeNs PhIHOY-
HOJ TMKBUEHOCTH.

OnrumanbHas GyHKIuA f(f) IpencrasieHa B BUfie
CIUTalfHa C TAKMMI KOMITOHEHTAMI:
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C! xsin(y, xt)+C; xcos(y, xt)
f(t)=| C! xsinh(y, xt)+C? xcosh(y, xt), (17)
Cl.le-‘r-Ciz

rpe t € [ti; ti+l]'

HepgocTaTkoM 3TOr0 BUja CIUIATHOB ABJISETCA OOJbIIast
CJIO>KHOCTD VICIIONIb3YeMBIX (POPMYJL, MX TPYLHO HOHATD,
MOTYT BOSHUKHYTb IIpo6/IeMBI ¢ pacyetamu. HenuHeliHas
3ajjava ONTVMM3ALVIL TAK)Ke TpebyeT 0ueHb OOIBIIOro
4IICIIa IepeMeHHBIX (rmopspka 600-1000), mosToMy mpo-
IlecC ee pellleHNs MOXeT 3aHATh foroe Bpems [Lapshin,
2012].

ATOT NOAXOJ MOXKHO MCIIO/Ib30BATh 11 MTHOBEHHOM
OLIEHKY KPUBOII JOXOJHOCTY IIPY YC/IOBUM HAJJIEKA-
II[ero KayecTBa Habopa JaHHbIX, Korga bid-ask cipenpr
JIe/ICTBUTEIBHO OTPAXKAIOT COCTOsIHME PhIHKA. [ToaTOMYy
9KCIIOHEHMA/IbHO-CUHYCOU/IA/IbHBIE CIUTAIIHbI MOTYT
OBITH I10/IE3HBIM MHCTPYMEHTOM OLIEHKY IIPJ TOPIOBJIE
obMranysAMm. A ecu Hy>KHO OIMCATh YCPENHEHHOe
HOBeJieHNe PbIHKA 32 OLPelle/IeHHBII ePUOJ, BpEMEHN!
(oMH Yac, OfMH IeHb 1 T.1,.), TO 3STOT METOJ, OJONIET
17151 yapasisomiero poxgoM [Smirnov, Zakharov, 2003].

JK. Cnnaiitot co c60600HviMu y3namu

BrI60p ONTVMMaIbHOIO MECTOIIONIOKEHS Y KOTMYeCTBa
Y3JIOBBIX TOYEK /L1 pEIPeCCUOHHBIX CIUIAIIHOB ABJIAETCA
O4YEeHb CJIOKHOI 33jjauelt, KOTOpas 4aCTO OTK/IOHAETCA
KaK 4YJIC/ICHHO HepaspemnMasd. Takoit BBIOOp HOCUT
CYO'beKTUBHBIN XapaKTep, a TpebyeMas KpuBasi MOKeT
0Ka3aTbCs YYBCTBUTEIBLHON K HEMY.

IIbiTascy pemmntsb 9Ty npobnemy, @. PepHanpec-Poppu-
rec paspaboTan HOBY METOJOIOTIO OLIEHKM CPOYHOIT
CTPYKTYPBI IIPOLIEHTHBIX CTABOK Ha OCHOBE CIUIAI{HOB

co cBobopHbIMI y3mamu (free-knot splines) [Fernandez-
Rodriguez, 2006]. 9toT mopxox 6asupyeTcst Ha METORAX
9BPUCTUYECKOIT ONTHMM3ALINY, Ha3bIBA€MBIX T€HeTIde-
cxknmu anropurmamu (GA). Lenbio aToro npoiecca sis-
JIETCSL CO3[aHIE TIOC/IEOBATEIbHBIX PELIeHNIT, KOTOpble
JTydllle TOAXONAT LS ONTUMUSALINN, YeM Te PeLIeHNs], U3
KOTOPBIX OHY GBIV [IO/TYY€EHBI.

CrutaifHel co cBOOOTHBIMY y3aMu B 80% ciydaes
obecreqnBaloT 3HAYUTE/IBHO JIYYIIYIO IOATOHKY, 4eM
cmraiiabl MakKajiioxa ¢ GUKCHpPOBaHHBIMY Y3/IaMU.
Anmpokcumanusa QyHKIMI ¢ HOMOLIBIO CIUIAHOB CO
CBOOOIHBIMI y3/TaMJ YBEIMYMBAET TUOKOCTb, yIydIast
MOIIIHOCTbD CIUIaiiHOB. KpoMe Toro, make Korza 4icio
CBOOOJIHBIX IIAPAMETPOB MOfIEPXKIBAETCS IIOCTOSHHBIM,
B OOJIBIIVHCTBE CTy4aeB HOBBLII METOJ, IBHO IIPEBOC-
xonut Mopienb MakKarnmoxa, XoTs B pAfie cTydaeB OH
HEe3HauMTEeIbHO XyKe.

3.3. MOHOTOHHbIe cnnafHbl

Vnorpa ¢popBapaHble CTaBKM IIOTYYaIOTCA OTPULIATEND-
HBIMI, ITO B PaMKax GOJIBIIMHCTBA MOJIE/IEN O3HaYaeT
apburpaxuble Bo3MoxHOCTU. [ToaTomy II. Xaran

n I. BecT BBV HOBYIO MOZIE/Ib CIIJIaliHA — MOHOTOHHBI
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BBIITYKJIBII CIUTAVIH JyIA IIOCTPOCHMA KPUBOIL POopBapa-
HBIX CTaBOK (forward monotone convex spline) [Hagan,
West, 2006, 2008].

ITOT CIUIalH OCTPOEH, YTOOBI COXPAaHUTD HYXKHBIE
CBOJICTBA: KpMBas OyfieT T0KaTbHO MOHOTOHHA U BBIIYK-
J1a, eC/IU CXOfIHbIe TaHHbIe 00/Ia/laAl0T aHATOTUYHBIMU
nuckpetHbiMu cBorictBamy [Hagan, West, 2006]. Kpome
TOTO, B C/Ty4ae He0OXOmMMOCTHU (HAaIpyUMep, /s KPUBBIX
TOXOIHOCTH) MOYXHO TaPaHTUPOBATh, YTO MTHOBEHHbIE
(dopBapHble CTaBKU OYYT HOIOKUTEIbHBI BCAKMIL pas,
KOTJ[a JMCKpeTHbIe (popBapAHbIE CTABKM ITONOXNUTEIbHBI
[Hagan, West, 2008].

OpHaxo nospHee 6BUI0 3aMEYEHO, YTO ITOT METOJ, He
BCerfia CriocobeH 06ecrednTb HeIPephIBHOCTD KPUBBIX
dhopBapaHbIX CTABOK, I IIPY OIIpeeIeHHbIX 00CTOsATE b-
CTBaX OH IIPMBOJUT K paspbiBaM B Hux [du Preez, Maré,
2013].

3.4. Mogenb CMmunTa - YnncoHa

B 3aKJ/JIlD4YeHne HY)KHO YI[CIII/ITI) BHVIMaHIIE ellle O,T_[HOMY
MeTOfy — Mofenu, npefacTasnenHoi A. Cyvmrom u T.
VYuncounom B 2001 r. [Smith, Wilson, 2001]. TtoT uncro
TeXHUYECKUI MeTOJl pa3pabaTbIBaJIiCA aBTOPaMU KaK JIAd
I/IHTepHOTI}IHI/H/I, TaK U /1A BKCTpaHO}I}II_U/H/I HPOHCHTHI)IX
craBok [Wabhlers, 2013].

CormacHo faHHOI Mozien QPYHKINA AVCKOHTHPOBAHNUSA
17151 6eCKYIIOHHOI 06MUranuy IpecTaeT B BUIE CyMMBI
IBYX (haKTOPOB: JOITOCPOYHOro Koo puimeHTa A1CKOH-
TUpoBaHus co ctaBkoit UFR 1 IMHEeHO KOMOMHALIN
¢bynkumit Yuncona W(t, uj) [Wahlers, 2013]:

d(t)=e"™ +i§j xW(t,uj), (18)

rie UFR - xoneuHast hopBapiHas CTaBKa;
£ ¥ U, — CPOKM JIO HOTallIeHs oburanny;
N - KONMM4eCcTBO UCHONb3yeMBIX OOIUTaIINIi;

{, - mopyTeXKaIIye OLieHKe TapaMeTpPBl.
IIpnyem

m =d(t)=e"", (19)

IJie M, — PIHOYHAsA LieHa i-I1 obmmranu;
R, - crot-craeka [QIS 5, 2010].

CraBku UFR npuHMMAIOT KOHKpETHbIE 3Ha4eHNUA B
3aBUCUMOCTH OT BAJTIOTBI (PUHAHCOBOTO HCTPYMEH-
Ta, MICIIO/Ib3YEMOT'0 IIPU pacyeTe KPUBOIL [JOXOTHOCTH
[EIOPA, 2017]:

*  4,2% pna crpal, BXogAWuX B EBponerickyo sKko-
HOMMYECKYIO 30HY, U CTPaH, He BXofsAmux B E93,
KpOMe HIDKeIlePeunCIeHHbIX;

o 3,2% pna Ulseitnapun u fnonnm;

o 5,2% mna bpasumy, inpnn, Mekcnky, Typoym u
IOAP.

CummeTtpuunble GpyHkimy Yuncona W(t, uj) 3aal0TCA
cnepyromum obpasom [QIS 5, 2010]:
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W(t,uj)zeWFRx(”"’)x{axmin(t,uj)—O,S (
, (20)

_ 0’ Se—axmax(t,uj) x (eaxmin(t,uj) _ e—axmin(t,uj)}

rge a > 0,05 - mapaMeTp, onpeeArIuii CKOpOCTh CXO-
IUMOCTH OLIeHEeHHBIX (OpBap/HbIX CTABOK K cTaBKe UFR.

VznavanpHo Momens CMuTa — YUICOHA IIpefHA3HAYA-
JIaCh Ji/Is1 PACUETOB 10 GECKYIIOHHBIM OOIUTALNSM, HO B
000011eHHOM BHJie OHa TAaK)XKe YCIIeLTHO IPUMEeHAeTCA
JUIsI OLIEHKM KYTIOHHBIX o6/Iuramuit u cBoros [Lageris,
Lindholm, 2016].

K nocronncrsam mopenu CMuTa — YuicoHa OTHOCUTCSA
JIETKOCTDb pean3alui, IOCKONbKY Hy>KHbIe pacyde-

TBI MOTYT OBITH IpOU3BeNieHbI faxke B Excel. Mopernb

He IIpe/IIoaraeT CI7IaKMBaHNUA KPUBOJI TOXOHOCTH,
IOTyYeHHas C ee IOMOIIbI0 CPOYHAsA CTPYKTypa MOYTH
UJiea/IbHO COOTBETCTBYET PHIHOYHBIM laHHBIM [QIS 5,
2010]. Penrenne crucTeMbl ypaBHEHMIT HAXOQUTCS aHAMM -
TUYECKM, YTO ABJIAETCA IPEUMYILECTBOM IO CPaBHEHNIO
¢ Mogiensimy, ocHoBaHHbIMM Ha MHK, Tak kak gocTtu-
raercs CTabUIbHOCTD IIAPaMeTPOB, a, 3HAUNUT, FAPaHTH-
pyeTcs orcyTcTBUe apbuTpaka. Kpome Toro, Monesnb
obecreurBaeT CTaOMIbHbIE JOITOCPOYHBIE (POPBAPHbIE
craBku [Wahlers, 2013].

OpHaKo HY>KHO OTMETHTD, YTO HONTy4eHHasA PyHKIUA
IVICKOHTMPOBAHNA He BCETNa AB/IAETCA CTPOro yObI-
BaIOIIEN, 1 Ha MHTEPIIONMPYEMOM y4acTKe KPUBOII

oHa Mo>keT Hadatb pactu [QIS 5, 2010]. OtcyrcTBue
COOTBETCTBYIOIUX OIPAaHNYEHMIT TaKXKe MOXKeT CTaThb
IPUYMHON BOSHMKHOBEHVA OTPULIATE/IBHOIO K03 puiiu-
eHTa IMCKOHTYPOBAHNA Ha SKCTPALIOIPYeMOM y4acTKe
IIPYU YCTIOBYIM, YTO IIOC/IeHME U3BECTHbIE PHIHOYHBIE
(dhopBappHble CTaBKY OCTATOYHO BBICOKM [Lageris,
Lindholm, 2016]. Heyno6Ho u TO, 4TO MapaMeTp o FOJI-
JKeH 3aaBarbcs BHe mopenu [QIS 5, 2010].

Hecmorps Ha HegocTatku MeTofa CMuTa — YUIICOHA,

OH ObUT yTBep>KIeH EBpoIeiicKiM cTpaxoBbIM U IMpo-
(deccroHanbHBIM NeHCMOHHBIM yripasneHueM (EIOPA) B
KayecTBe OCHOBHOTO METO/a AJIs pacieTa 6e3pucKoBoit
IPOLIEHTHON CTaBKU B paMkax Solvency II, B yacTHOCTH,
IIpu oLeHKe Konrocpounbix rapantmit (LTGA) [EIOPA,
2017].

3aknrouenue

Cy1iecTByeT MHOXXECTBO pasHOOOPasHBIX MOJeIel
OLIEHKI CPOYHOII CTPYKTYPBI IPOLIEHTHBIX CTABOK,
paspaboTaHHBIX [Is PasHbIX Liefleit. Bce oHm obmagaor
cBoelt creryuKoii, TpeOYIOT TIATEBHOTO U3y IeHNS U
anpo6anny B pas/JIMIHbIX YCIOBYSIX HA PBIHKAX PasHbIX
CTpaH, 4YTOOBI IMETb BO3MOXXHOCTD CYAUTD O JOCTOVH-
CTBax 1 HEJIOCTATKAX KaX/0i1 13 HUX. MBI paccMOTpern
HEKOTOpbIe YaCTO [pYMeHsieMble MOJE/N U CUCTEMATH -
3upoBany nHGOopManNo 06 1X 061aCTAX IPUMEHIMO-
CTH U3 CTaTell 0TeYeCTBEHHBIX ¥ 3apYOEXKHBIX YUEHDIX,
3aHMMABILVXCSI 9TUM BOIPOCOM. B mpuyoxennu
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IIpeICTaB/IeH BO3MOYXHBIIT a/ITOPUTM BBIOOpA MOJIe/IN
IIS1 OLIEHKY CPOYHOJ CTPYKTYPBI Ha OCHOBE COOpaHHOI
MHpOpMAIUIL.

bnaropapHocTu

Viccnenosanue ocyiiecTsaeHo B paMkax [IporpaMmbl
¢dbyHmaMeHTaMbHBIX uccnegosanuit HY BIIID B 2017 .
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Mpunoxenue.

ATII‘OPI/ITM BbI60pa Mogenn OaA OLE€HKN CpO'-IHOf;I CTPYKTYPbI IPOLEHTHBIX CTAaBOK

LA

B ocHoBHOM HY>KHO UCKaTb
oTAeNibHble MPOLEeHTHbIE cTaBkn?

HET

ﬂ,OXO,lJ,HOCTVI WHCTPYMEHTOB
B3aMMO03aBUCUMBbI?

Hy>kHa camas npoctast Mogenb?

[onyckaeTcs B3aMOCBA3b MeXAY LONT0-
M KPaTKOCPOUHbLIMU MPOLEHTHLIMM CTaBKaMm
(cekTopamu ¢poHA0BOrO pbiHKa)?

Hy>Ha Mofenb, ycnewHo npyMeHsaBLIAsCs Ha HET
npakTuKe B MacLiTabax pblHKOB pa3HbIX CTpaH?
LA
HET Hy>Ho orpaHnumnTb KonebaHue byHKLMM

OUCKOHTUPOBaHus 1 obecneynTb
ee yCToM4nBOCTb?

OA

Hy>xHa Mopesnb, ycnewwHo NpuMeHsBLLAsACS Ha NpakTUke
B MacluTabax pbIHKOB pasHbix CTpaH?

DA HET
Y Y
PaccmatpuBaetcs PbIHOK MHCTPYMEHTOB XapakTepu-
LJIVHHBIA BpeMeHHO 3yeTcs HeyCTOMUYMBOCTbBIO U CTPYK-
rOpu3oHT? TypHOW HeadpdeKTUBHOCTbI0?
OA HET OA HET

HET

HET

,D.OXO,IJ,HOCTVI WHCTPYMEHTOB
B3aMMO3aBUCUMbI?

OA HET

OA PbIHOK MHCTPYMeHTOB XxapakTepu-
3yeTCcsl HeYCTOMUYMBOCTBIO U CTPYK-
TypHOW HeaddeKTUBHOCTbIO?

Hy>Ha Mopenb anis oLeHKu
B OCHOBHOM KPaTKOCPOUHbIX
LleHHbIx bymar? cTaHpapTa?

Hy>xeH nopgxon, NpuHATLIN
B KauecTBe akTyapHoro

OA HET
Y
Mogenb G-KkpuBas Mogenb
CseHccoHa HenbcoHa -
3urens

OA

HET

A4

[onyckatoTcst oTpuuaTenbHble dopBapaHble
craBku (kak nposiBreHune apbutpaxa)?

HET

OA Hy>xHo obecneunTb oTcyTCTBUE
pa3pbiBOB Ha KPMBbIX GOpBapLHbIX
cTaBok?

OA HET

EEEE

CM. NYHKT

CM. NYHKT CM. NYHKT CM. NYHKT
3.3 DK) 3.3(E) 3.3(3)

CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT CM. NYHKT

3.1(B) 3.1 (B) 3.1(B) 3.1(A) 3.2(B) 3.2(b) 3.2(A) 3.3(0) 3.31(r) 3.4 3.3(B) 3.3(A)
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Abstract

The article is devoted to the choice of a suitable model for construction the term structure of interest rates from the most
popular ones: bootstrap, various splines, parametric Nelson-Siegel and Svensson models. The peculiarities of their use in
the financial markets of different countries are described.

The problem of modeling the term structure has a long history and continues to attract increased attention of theoretical
scientists and practitioners. At different times this problem was of interest to ].M. Keynes, P. Samuelson, R. Merton, E.
Modigliani, M. Scholes, E. Fama, etc. Despite the serious progress in this area the question of constructing adequate to
real conditions models is still far from the final decision and requires continuation of work on their study.

Term structure is widely used to analyze prices and bond yields, assess the fairness of market forecasts. Term structure
curves are extremely important in studying processes in economic sphere, so they need adequate models of their evalu-
ation. In reality credits and loans interest rates are not observable at an arbitrary time moment. It remains only to model
them relying on the available data on the government or corporate bonds, on other available financial instruments.

All models have some advantages and disadvantages, so specialist needs to determine the purpose of the study and select
a model taking into account its properties. Models are considered in chronology they were developed. Each subsequent
model from each class was designed to eliminate disadvantages of the previous version, but this was not always possible
and the new model either reinforced weaknesses of the previous one, or produces new ones.

A model choosing algorithm based on its main properties, which could become the most important for the successful
solution of the problem assigned to the expert, is proposed.

Keywords: yield curve, term structure of interest rates, bootstrap, splines, parametric models, bonds.
JEL: E43
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