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N
MmoHorpa¢uu B.B.KonbuHa « OueHka # ynpasBneHue puckom», 256 cTpaHuy,
onybaukosanHoi B 2014 roay usaarennctsom Palmarium Academic Publishing { Fepmanus ).

PaccmaTpuBaloTca npobaembl NPUHATUA PeleHnii B YCIOBUAX PUCKA U HEONpPEAEIEHHOCTH.
BsoaaTca noHATUA cTeneHein n mep pucka, obcyaaerca npobaema ONUCaHUA NpeanOUTEHMA
Ha MHOXeCTBe BEpOATHOCTHbIX pacnpegeneHui, nNpuBOAUTCA 3ajava pacnpemeneHun
pecypcoB. PaccMaTpuBaloTca CTpaxoBblie nopTdenu, onpeaensertca LeHa CTPaxoBaHUA U Bpems
XXWU3HU NPOLECCOB PUCKa. PaccuuTbiBaeTcA BEPOATHOCTL MO NOPTdENio CTPaxoBbiX AOrOBOPOB,
npuBeAeHbl AUHAMMUYECKUe npoueccbl pucka. OnucaH puck B PUHAHCOBBLIX MOZenax M
CToXacTu4ecKkoe AOMUHUPOBaHME OCHOBHBIX GYHKUMIA UHBECTULMOHHOTO NpoekTa. NpuseaeHsi
MeToAbl OLUEHKU pUCKa, MOZEeNn pa3’opeHUA CTPaxoBblX KOMMAHWK, NepecTpaxoBaHWA.
MokasaHa cBA3bL cTeneHeW PUCKOBOCTY U GYHKLUI OXKMAaemol nonesHocTn. B ocHose paboTbl
ieXaT maTtepuanbl CneuuanbHOro Kypca Jsekumii, yutaembix B CM6MY Ha ﬂ)akyaneTe
MpuKnagHO MaTEMATUKKU — NPOLLECCOB YNPaBACHHUSA.



Abstract

V.V.Kolbin «Risk Assessment and Management», 256 page monograph published by
Palmarium Academic Publishing (Germany), 2014.

Problems are reviewed of decision making under the conditions of risk and indeterminacy.
Concepts are introduced of risk degree and measure, the problem is discussed of
describing preferences over a set of probabilistic distributions, and the task of distributing
resources is presented. Insurance portfolios are considered, insurance price is defined and
lifetime of risk processes. Probability is calculated over a portfolio of insurance
agreements, dynamic risk processes are presented. Risk is described for financial models,
plus stochastic domination of principal functions of investment projects. Techniques are
described of risk assessment, models of insurance companies going broke or re-insured.
Connection is demonstrated between the level of risk and the function of expected utility.
The study is based on materials of a dedicated lecture course offered at the Faculty of

Applied Mathematics and Management Processes, St.Petersburg State University. ;



AHHOTaUMA

moHorpaduu B.B.KonbuHa « Croxactuyeckoe nporpammuposaHue», 390 crpanuu,

onybnaukosaHHou B 2013 roay usnatenscrsom « Palmarium Academic Eublishing»,
( FTepmaHua ).

Mogaenu u meToabl MaTeMaTUHECKOTO NPOrPaMMUPOBAHMA B YCAOBUAX AedULUTa
MHPOPMaLMM UCNONBIYIOTCA B TEXHUKE, IKOHOMUKE, Buonoruum, BOGHHOM fienie U
ApyrMx obnacrax yenoBeuveckon aeatenbHocTM. CToxacTMyeckoe
nporpamMmmunpoBaHue afieKBaTHee Apyrux COBpeMeHHbIX GOPManbHbIX METOA0B

CNOcobHbI aHaIM3UPOBaTb CIOXKHbBIE CUCTEMDI, BbIPabaTbiBaTh ONTUMA/IbHbIE U
KOMNPOMUCCHbIe pelieHua. B moHorpadum npeacrasnexsbl oAHOSTaMHbIE,
ABYX3TaMHbIe U MHOTO3TaMNHbIe MOAE/U C BEPOATHOCTHLIMM YCNOBUAMM U
$YHKUMOHANAMM, MHOTOKPUTEPUANbHBIE U UrPOBbIE NOCTAHOBKYM 3aaau. TipuBeaeHb!
METO/bI ONTUMMU3ALMY COOTBETCTBYIOLLNX IKBUBANEHTOB MCXOAHbIX Moaenei.

UccnepoBaHbl Npobnembl yCTOMUMBOCTU peLUeHUI 1 Lenesbix GyHKLMOHANOB.

PaboTa cogepuT 60/1bLIOE YNCNO NPUKNAAHBIX 3334 B YCNOBUAX ,u,ecbuu,ma
nHdopmauun. B ocHoBy MOHOrpaduu nonoxeHoi maTepuanbl NneKumi cneu,maanoro
Kypca « CToxacTuyeckoe nporpaMMUMpOBaHME», YATAIOLLETOCA asTopom ¢ 1967 ropa

CTyAEHTaMm 1 acnupaHTam JleHunrpaackoro ( CaHkr — Netepbyprekoro )
rocyfapcTseHHOro yHusepcuteta. bubavorpadpua u 4oNonHUTENbHDBIN CIUCOK

t
nTepaTypbl HacuuTbiBaeT 660 HaumeHOBaHMIA.
|
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Stochastic Programming.Vyacheslav V.Kolbin.Saint-Petersburg State University(Russia)

Methodology of investigation and optimization of goal-oriented systems
employs nondeterministic devices as those utilized in natural science. Here stochastic
programming is taken as the class of chance-constrained optimization models and
methods which takes on great significance.

Our major concern is how to formulate those problems that are generally ill-
defined and give rise to more significant difficultes than those involved in
investigation and optimization of their models. The existence and uniqueness (in a
sense) conditions are provided for solutions (optimization) of suitable models.
Implementation procedures are proposed and their convergence statements are
proved. Consideration is given to the properties of solutions and objective functionals
in pfobability models with the emphasis on stability problems. Specific models are
provided for optimization of systems under incomplete information.

The concluding part of this monograph deals with optimization models on fuzzy
sets and in function spaces.

This monograph builds on the course of lectures the author has deliveredto
students and post-graduates of the State University in Leningrad (St. Petersburg), as “
from 1966 (“Stochastic Programming”) to this date (“Mathematical Decision Theory”)



AHHOTauuA

moHorpaduu B.B.KonbuHa «Teopua pewenuni», 640 ctpanuL, ony6aMKOBaHHOM

8 2013 roay nspatenbcteom « Palmarium Academic Publishing», ( Fepmanus ).

B MoHorpadum npeacrasneHbl matemaTUieckue Mogenn, MeToAbl U NOAXOAbI B
TEOpUN NPUHATUA pelueHunin obLiecTBeHHO 3HauMMbIX nNpobnem. Kaxaas us
YeTbipex YacTten paboTbl npeacTasAAoT coboi WKMPOKYI 0bnacTb UccienoBaHuMit
aKCMOMATM4ECKUX OCHOB NpeanoyTeHNIN Ha A3bIKe BUHAPHbLIX OTHOLIEHWUIA.
PaccmoTpeHbl MHOrOUMC/IEHHbIE TUMbI 33434 NPUHATMA PELIEHUM B YCAOBUAX
HEeMOo/IHOM, HEYETKOM U HEYNCIOBOI MHDOPMALIMK, KOTOPbIE BOSHUKAIOT B
NPaKTUYECKON AEATENbHOCTY OTAENBHOTO ML UAKM FPYRMbi WL, Wccnepyroresn
MHOroaTarnHble 1 ( uan ) MHorouenessle 1 ( unu ) MHOrO3KCTpemasbHbIe 3a4a4n,
nossonAlowme Haubonee afeKBaTHO ONUCLIBATb PeanbHble yNpaBaeHYeCKue
cuTyauum, Tpebylowme NpuHATUA pelweHuit. B ocHose MoHorpaduu nexat
maTepuanbi cneu,wanbl-ioro Kypca nekuunit « MaTemaTuyecKas Teopua pelleHuniin,
4nTaemMoro Ha kadeape « MaTemaTUYECKOI TEOPUM IKOHOMUYECKUX PELLEHUI»
CaHKT - lMeTepbyprckoro rocysapcTBeHHOro yHusepcurteta ¢ 2000 roga ana
CTYAEHTOB, MarucTpoB M aCNUPaHTOB.
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Theory of Decision. Vyacheslav V. Kolbin. Saint-Petersburg State University (Russia)

The problem of choosing alternatives or the problem of decision making in
modern world becomes the most important class of problems that is a common
occurrence in everyday life of businessmen and researchers, doctors and engineers,
people in their life. Mathematics, especially when equipped with the computation
and information aids, can be crucial to the analysis of the relevant problems.
However, it is also important to apply mathematical tools in accordance with their
capabilities without overestimating or depreciating the role of mathematics and
mathematicians in the decision-making process.

It is difficult to imagine a complex system in almost any sphere of activities
which is not characterized by a conflict of interests of the parties involved. The
description of conflict management using the methods of applied mathematics as
well as the development of the optimality principles and algorithms for finding
optimal solutions form the basis of methodology. Based on its application, and with
the participation of specialists from other fields of science, new approaches are
developed to solve a variety of decision problems in various organizational systems.
The problems being solved include the establishment of a strategic parity in military
affairs, the rating of harmful emissions, the collective environmental safety, the
exploitation of biological resources, the development of voting procedures, etc.

The content of mathematics can be characterized as a system of formal sign
models for the real world. Mathematical applications include the description of
various phenomena and processes in the formal language as well as the use of formal
and logical tools to develop the best (in one sense or another) interventions in real
processes, elaborate reasonable actions, and forecast the development of
phenomena of the objective world.

Applied mathematics does not examine the solutions in general, but the
optimal solutions, in which case the preimages of optimality can be the objective
rationality, expediency, profitability, feasibility, fairness, stability and other concepts
displayed by mathematical aids.

In the solution of real-world problems, it is essential that the optimality
principle being selected in a model agree with the participants' real notions of
optimality. Conflicts may occur between individuals, groups of individuals united by
various attributes, classes, fighting parties, movements, blocks, and economic or
political partners or opponents. The conflict can be viewed as a struggle against



Nature where the latter is a participant. The science has not yet developed the
general conceptual theory that is universal, i.e. covers equally all types of conflicts in
the above sense.

The sciences almost entirely concentrated on conflicts, where applied
mathematics is successfully used, are the law, military science, many branches of
economics, sociology, political science, and psychology. There are good grounds to
believe that medicine and some branches of biology and ethics can also be entered in
this list.

The science is expected to assist in the solution of two main problems arising in
any human community, and the development of the human community is judged by
how these problems are solved. The main problems of the community are: creation
of something and allocation of the results. Any human society faces the problem of
how to produce more goods by utilizing the natural and intellectual potential so that
the life of people is made more convenient, comfortable, attractive. Here the
problems of allocation of resources are solved for consumption and accumulation.

One might say that creation of goods and modification of Nature are largely
due to the use of knowledge and experience accumulated by natural and engineering
sciences. The solution of allocation problems is primarily related to liberal arts, such
as economics, sociology, political science, and social psychology attempting to find a
mechanism of reasonable internal organization of the community. Depending on
what is the human society, one may judge about the practical achievements of liberal
arts and their influence on the consciousness of people and society as whole.

The principles of goods allocation are based on some notions of fairness. When

the majority of members of the human community reject the fairness of the
operating principles of allocation, the society in its existing form ceases to exist or

loses very important means to maintain the suppression and penal system. Many
principles of fairness have been developed throughout the history of human
communities. Any society attempts to prove the fairness of the operating system of
allocation of goods and seeks to improve this system on the basis of its
understanding.

Applied mathematics, and primarily decision theory, allows the formulation of
ethical categories in the form of relevant statements. Discussion of the fairness
principles generally causes a violent and emotional mass reaction. Contemporary life
demonstrates numerous examples of how the public opinion can be easily
manipulated in the discussion of the category of fairness, and the relevant
mechanisms for allocation of benefits and costs.



