ubh w N

10

11

12

13

14

15

16

17

18

19

20

21

Review paper
L oan debt management: the optimal strategy formation.

ABSTRACT

Background: Methodological ground for compromise — rent strategy of loan debt management was
settled by N.E. Egorova and A.M. Smulov (Businesses and banks: interaction, economic analysis,
modeling, 2005). Article takes point of view on compromise — rent strategy as a time-sensitive
approach to reduce the volume of bad loans.

Aims: We aimed to define the best approach to bad debt management in the volatile economic
conditions.

Study Design: Analytical review.

Place and Duration of Study: CEMI Russian Academy of Sciences, 2013-2015.

Methodology: Methodology is based on complex approach which includes analysis of current
condition of the banking system, fuzzy sets implementation in possible solutions of bad debt
retirement.

Results: The authors proposed methodological principles and Economics and Mathematics bad
debt management tools on the basis of the approach of the theory of fuzzy numbers, established a
set of mathematical equations to reflect the balance between time of the debt retirement, quality of
the debt and payment flows.

Conclusion: Issues of bad debt prediction are among the most topical at the present stage of
development of the global banking system. The complexity of these issues is largely due to the
significant uncertainty factors that accompany the processes of crisis and instability in the financial
world system.

Keywords: bad debt, banking system, compromise — rent strategy, debt retirement.

INTRODUCTION

In many ways, high-risk nature of banking determinlee problem of
interaction between the state, banks and entegpngleich is rather a difficult
task.

The financial market is subject to strong influerficem investment and
speculative movement of transnational capital. Evele borrowings market
disruption leads to inaccessibility of new cheaphceesources. At the time of
economic stagnation and political instability thésea reduction of volume of
investment and the loan portfolio, primarily duethe decrease of contributions
to the industrial sector of the economy and fallitsf quality - there is an
increase of overdue debt. This is accompanied by oatflow of deposits from
both individuals and legal entities. Due to thekla€ liquidity, the volume of

investments in securities and shares is reduced.
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Banking organizations due to the loss of liquiditg not able to refinance
the company with bad debt (BD)and carry out the necessary credit and
investment policy to generate profits, and compaare not able to generate the
necessary cash
flow at a level sufficient to debt servicing. Inighregard, the task of BD
managing is relevant for the present stage of #mking system.[1]

Being in the high-risk area credit and investmeditivdaies of banks
essentially depend on the structure of the investipertfolio that is placed in a
variety of projects with different risk level.[2]

Companies are to make loan repayments accordinipetocontractual
terms, regardless of its financial and economigasibn. Sometimes it occurs
that some investments can be completely or pariiadi.

In today's economic climate, there is a rapid deswean quality of loan
portfolio generated during the period of accessanid cheap money. The result
was companies and banking institutions BD incr¢dsd3ad debt recovery
becomes the issue that intimidate banking systefnslifeerent countries.
According to Bloomberg, 92 of the largest US bankth assets more than 10
billlion USD have BD 1.19% of the total portfolio &eptember 30, 2015;
whereas 105 largest banks in Europe (excludingzewand) at the end of June
had share of BD 5.6% [4]. In Russia, the sharevefdue loans of individuals
in the total loan portfolio reached even higher hars; according to the Central
Bank, it reached 8.3%. BD on corporate portfoliewgrin January 2015 up to
12.1%. The share of overdue debt on loans to bssaserose during the same
period from 6.2 to 6.8% [5].

! Bad debt (BD) refers to three categories of adWerdassified loans: substandard,
which are unduly risky and, if unimproved, may befuture hazard; doubtful, whose
collection is highly questionable and improbablendaloss, which are considered
noncollectable.
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BD dynamics depends not only on the developmegeokral economic
conditions, but also largely on the investment Isas&lected credit activity.
Under strategy of loan debt management, we underséaset of common
principles and rules as well as models ensurirgydtrategy. On the basis of the
strategy banks accept credit and investment solsitto achieve the desired
objectives in the long term. It appeared to be r@ent task to develop methods
of strategic planning and management of investra@at lending activities of
banks, including BD recovery scheme.[6]

Currently, economic and mathematical methods attesgjic planning and
management of bank investment activities continteesmprove. However,
along with the progress made in the developmenthese methods, some
aspects of this problem are studied insufficienflgr example, the strategy of
credit and investment resources of banks in theastin of banking crisis and
difficult economic situation is not completely sted; procedure for finding the
optimal structure of the total amount of loans @etection of the method of
loan debt management is insufficiently formalized.

Thus, the task of developing methods of strategianipng and
management of investment activity of banks remensgfficiently studied.

Formation of optimal BD management strategies setlaon evaluation
of its effectiveness, which is characterized by ititex equal to the difference
between the reached (or forecasted) results on éldction, and the cost of
operation of the control strategy for a certain etinmterval. The optimal
management strategy corresponds to a set of sodutitat provides maximum

value of performance indicator.

TARGETING

Compromise-rent strategy is one widely adoptedsardessfully applied
in practice strategy that allows determining theoant of the optimal rental
payment for the debtor and the bank-creditor [[/, |Bis based on the
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separation of BD (referred to hereinaftg) Bito two parts. The first of these
parts is $that comprises portion of debt that cannot be flass) and should
be sold. It is believed that there is some strat@gvestor who trades;Sn
securities on quasiequivaleAceconditions. For the second part Sayment
flow is formed on the new conditions, taking intacaunt the current financial
and economic condition of the debtor company, a a® the forecasted
development of the economic situation. Thys-&; = S..

Different scenarios for the development of the ecoic situation are
influenced by: 1) refinancing interest rate - foe tbbanking organization; and 2)
interest rate - for the financed enterprises, caongsa The payments flow is
determined for each period (usually a quarter) ged by the strategy used.[9]

To generate the required BD management strategyy isiportant to take
into account initial distribution of its volume the § and $. The value of the
indicator of economic efficiency of this strategigpending on the adopted BD
structure will be different due to the differenbpe and quality of loans in each
of the parts. For example, a larger volume and tayuality of S require more
time for its elimination; on the other hand, lowgrality and more significant
amount of $ leads to a corresponding increase in the numbediftérent
securities received in the course of their purchasalization of which also
require significant costs.[10]

Thus, there is a balance between partsa®l $, when the index of
economic efficiency will be on the maximum levehig ratio will be optimal in
the Pareto sense, i#rough reallocation, improvements cannot be madat t
least onecriteria (the ratio of the volume and qualityjthout reducing any
other(at least one) criteria [11,12]. The indicator lnd tost-effectiveness of the
strategy will also depend on the initial state bé tBD and the external

economic environment. [7]
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In this paper, the authors proposed to take a idac@n BD retirement
based on a compromise - rent strategy [8] in tmeh®sis of the theory of fuzzy
sets [12]. Compromise-rent strategy is a highlg@ffe tool for BD managing,
but its use is hampered by uncertainties, becangegnnot possibly know the
impact of forecast economic and financial conddion credit worthiness of the
company in the future. However, with reasonableag@ly, for example, based
on expert judgment, we can assume that the valu&Dowill be in a given
range, and some of these ranges in some senséavpreferable to others.
Fuzzy numbers or a probability distribution [13aommonly used for the
mathematical description of these parameters. Fheotiprobabilistic approach
in this case is difficult because of the impos#wito obtain representative
statistical observations of random variable BD éira

A fuzzy number is characterized by its membershipction +y(P),

which domain is so-called universal set, whichunels all default values of the
analyzed parameter; and a range of values is tlieinterval [0,1]. This
membership function defines the degree of membershP element in fuzzy
set. The higher the value of the membership functibe higher the degree of
membership estimated universal set element to uheyfset [12, 13]. In this

case, we consider the fuzzy number with a convemimeeship function. Such

arbitrary fuzzy numbeP - is shown on Figure 1 with its membership funetio
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PO, PO, P

Fig. 1. Membership function of arbitrary fuzzy nuenb

On Fig. 1 the ordinate value in interval [0,1], nieership functiony of

fuzzy numbers is called the level of memberghipAt the same time abscissa
points with identical ordinate values of the memsh@ function gives two
meanings. The lower and upper value of the fuzapber on the leved, these
meanings are also called the borders of credihititgrval on theu level, for
example [lB1, Ri2] have credibility interval on the level, and [PO1 , P02] at
zero level.

Fig. 2 shows commonly used in practice fuzzy nundescribed by their
membership functions: pi-like, trapezoidal, triatagu sigmoid, Gaussian [13],
the choice of which is determined by the econoraitire of the object.

For the case the most characteristit-lgke, and trapezoidal membership
functions of fuzzy number, which characterizes\vhgable BD. This is due to
the presence of restrictions (regulations) in bagkwhich do not allow
increasing BD above specified limit. This limit defined with the help of as
minimum two values: either as a regulator formeditmy parent organization,

either as intra-planning regulator (if it is defthmore strictly than the external
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controller). However, further in order to simplifye use triangular membership
function.[14]

08

06+

04r

0.2+

Fig. 2. Membership functions of fuzzy numbers comiyoused in

practice.

ESTIMATION OF PERSPECTIVES
Thus, since the structure of the BD and its paembave a certain character; the

problem of finding the optimal BD management sgiate formulated in terms of the

theory of fuzzy sets:
§+S5,=5
1)
0SS < S
)
0<S, < Sy
3)
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(4)

whereS , S, and$S, - fuzzy numbers, the sign ~ identifies fuzzy vaeab

The maximum value of BD, intended for the exchaiogesecurities - e iS
given by banking institution, taking into accoum external economic environment and
the quality of the asset. The maximum value oBbe S, to form payment flow in
the new conditions is given by the banking orgdiozataking into account the external
economic environment and the financial capacith@fdebtor company and taking into
account the bank's claims with a maturity of credit

The presented fuzzy model in the form of the oation problem (1-4)
allows you to create optimum BD management strategyuzzy forecast
economic conditions, and to find the optimal rdteaween $and S.

The next step is to find a compromise solutiontf& exchange of;Sor
securities. A private entrepreneur or governmemaoization can act as a
strategic investor acquiring debts. In this regaing, proposed methodological
approaches can be used in the implementation oficppilivate partnership
(PPP). Typically, the state as a strategic invesssumes the liabilities of
socially important enterprises. After state acta dimancial intermediary in the
interaction with the business for the purpose bfakdlitation and development
of the national economy priority projects.[15]

In order to solve the problems of debf, 8 is necessary to form a
payment flow, which is determined for a fixed pdriof time (usually a
guarter). This sets a new maturity of the debt etua quarters and forms the
necessary quarterly equal payment flow - loan paysantil maturity. From
the equality of the entire volume of debt and thmant of payments for time T,
taking into account the interest rate, the equatyyayment flow is determined

by the equation:

S=RSA+R) 1 (@+R) -1
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Here S is the current loan payments,- initial BD; T - number of
periods (quarters)f, - interest rate. Here the interest rate as a &sted

parameter is also uncertain and appears in fuzmpeu

If the company due to its financial and economipagity cannot carry
out the current quarterly payment more thémax (when investment and

reproduction processes become impossible, thendfrtiee debt retirement T at

the same payout equal #0is found in the next power equation:

a+7) =3/G6-73),

©)

S<S_.

Bank losses in the form of interest arising frdme hon-repayment of

funds on loans refer to the operating costs ofstingtegy. Current (quarterly)

cost value is determined from the equation:

~ ~ ~\t

Z = S[(l+ I’k) -1] .

(7)

Then the cost-effectiveness index of the selecteategly P, for each

stage of the time in the interval [1, T] is found in the equation:

et Heets)
i=1(1+TF) i=1(Ll+T1))

(8)

§ is determined by the equation (5) for each T er iselected according
to the inequality (6), and the current valgeis calculated by equation (7). The

BD decrease generated by management strategy thatgs payments at
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10

the time t = i and the costs of operation of thhatsgy - Z at each time step are

given to the initial moment of time by discountipgpcedure using a discount
rate, which is as forecasted parameter, is uncedad is also given in fuzzy
number.

If we consider that part of BD intended for the lexege for securities, is

liquidated at a known cost in the first period (deg, than for the first quarter
in the equation (8) to the quarterly payment isembldalueél, and to the cost -

the known losses during its liquidation.

Thus, the indicator of economic efficiency is equeathe discounted cash
received by bank from the borrower for a timéaking into account interest
rates due to non-repayment of funds on loans, disasecosts of the strategy

functioning.

CONCLUSIONS

Issues of BD prediction are among the most togat#he present stage of
development of the global banking system. The ceripy of these issues is
largely due to the significant uncertainty facttitat accompany the processes
of crisis and instability in the financial worldstgm.[16]

In these circumstances, banks should not onlyviotlee dynamics of the
BD and overcome its steady growth, but also conitr@IBD structure.

Deterministic approaches to solving this problem asually ineffective.
Indeed, now it is difficult to predict what part thie loans given to enterprises is
transformed into BD. It is difficult to predict ithere will be a strategic
investor, ready to buy up debt, and what are theditions under which the
transaction will be carried out; how to implemedm tlebt restructuring of those
enterprises whose condition approached the vergardiruptcy, etc.

The authors proposed methodological principles &sdnomics and

Mathematics BD management tools on the basis oafipeoach of the theory
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of fuzzy numbers. It allows formulating the optin@ntrol strategy of loan
debt, based on a comprehensive assessment of ahereic efficiency of its
two parts. The first part is BD to be sold to atgic investor, and the second
one is a debt restructured under compromise m@mtiple, taking into account
the interests of both the bank and the real pdggibif the company to repay
the debt.

Methodological approaches formulated in the artezla be widely used,
inter alia, in the implementation of PPPs mechasjsmatching the economic

interests of the state, private business and thkesba

GRANT SUPPORT

Russian Humanitarian Foundation, Projeéét 15-02-00326 «Public-
private partnership: the organizational and ecoonamechanisms and methods

of coordination of economic interests"

REFERENCES

1. Campbell T.S., Kracaw W.A. Information producticmarket signaling and
the theory of financial intermediation: a reply//Finance, 1980, Sept.

2. Sealey C.W. Finance theory financial intermadmatProc. Of the conference
on bank structure and competition. Federal Reddavdk of Chicago, 1987.

3. Musumeci J.J., Sinkey J.F., Jr. The Internatioedt crisis and bank loan-
loss reserve decisions. The signaling content dighg anticipated events. / J.
Money, Credit and Banking, 1990, Aug.

4. http://www.vedomosti.ru/finance/articles/20161&x629382-aktsii-
evropeiskih-bankov
5.http://www.tadviser.ru/index.phptatesa:KpequtoBanue B Poccun_(mpocpo

YEeHHBIC_JIOJITH, 33a0JOKeHHOCTh)#2016



271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

2901

292

293

294

295

296

297
298

12

6. Musumeci J.J., Sinkey J.F., Jr. The Internatioledt crisis and bank loan-
loss reserve decisions. The signaling content digg anticipated events. / J.
Money, Credit and Banking, 1990, Aug.

7. Egorova N.E., Smulov A.M. Businesses and banksraction, economic
analysis, modeling. - M .: Delo 2005.

8. Egorova N.E., Smulov A.M. , Poletaeva V.M. Baed credit and
investment strategy of banks development study odksth// Economy and
Entrepreneurship. - September-October 20.5 (22).

9. Kane and Burton G.Malkiel. Bank Portfolio Alldma. Deposit Variability,
and the Availability Docturine. -Quarterly Journaf Economics, 1965,
(February), pp.113-134.

10. V.M. Poletaeva Compromise-and-rent bankingtesgsa of legal entities
distressed loan management
https://webcache.googleusercontent.com/search?ecad5cXNixWa8J:https
://[doaj.org/article/fee43a0367dc4c39b5d765248c532&88d=1&hl=ru&ct=cl

nk&gl=ru
11. Mathematics and Cybernetics in the economyeri@ate Dictionary. -M .:

Economics, 1975.

12. Zadeh L. A. Fuzzy sets // Information and Caolntr 1965. - T. 8. Ne 3. - P.
338-353.

13. Diligensky N.V., Dymova L.G., Sevastyanov P®uzzy modeling and
multi-criteria optimization of production systemsder uncertainty: technology,
economy, ecology. M .: Engineering 1, 2004. — F. 33

14.Zade L.A. Outline of new approach to analysesahplex systems and
decision processes // IEEE Trans. On Systems, NanGybernetics. 1973.
V.3. P. 28 - 44.

15. Zvi Bodie, Alex Kane, Alan Marcus Essentialdrofestments. —M.:
«Williams», 2004. — p. 984.



13

299  16. http://www.bloomberg.com/news/articles/20168F1global-markets-at-
300 the-beginning-of-a-crisis-george-soros-says

301



