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NMPETNEOAHWN YITAHAK

Mupa Ilewuh-Andpujuh’

MODEL OF MANAGING MATHEMATICAL RESERVE OF LIFE
INSURANCE

MOAEA YIIPAB/bAIbA MATEMATNYKOM
PE3EPBOM KMBOTHOI OCUT'YPAIBA

Summary

Life insurance is a mutual guarantee of a large number of people
with the same danger where the danger is random and can be meas-
ured and evaluated. The guarantee is represented by establishing the
fund which is formed by money deposits made by endangered individ-
uals who by doing that become members of the community of life in-
surance risk. These funds are used only to pay off the arranged amount
to the member of the community when the insured accident occurs. A
part of the financial means of the fund includes a mathematical reserve
which serves as a collateral of future risks. These means are temporarily
free means and are managed by the insurance company. The task of the
insurance company is to keep the real value of the mathematical reserve
as well as to increase its value. Therefore, the insurance company in-
vests them, till the moment when these resources need to be used as
collateral for the risk, in order to gain additional income. In order to
achieve an efficient and economically efficient investment of the ma-
thematical reserve, the original model has been designed. Designed and
written model and its solution are the contribution of this paper. The
key to the model provides a structure of the portfolio for investment of
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the mathematical reserve which ensures the required income from its
investment with the minimum risk. Value added of the key to the mod-
el is the fact that it enables a post-optimal programming and simulation.
This enabled a calculation of a sufficient number of investment portfo-
lios' structures. Furthermore, this enabled a decision maker to use a
high quality tool for managing risk of mathematical reserve investments
as well as the overall risk of the life insurance.

Key words: life insurance, mathematical reserve, managing mathematical
reserve, portfolio of investment, model of optimisation investment.

Pe3nme

KupoTHO ocuryparme je y3jaMHa rapaHIjija BeAMKOT Opoja byau 1cTe
YTPO>KEHOCTH, Iaje je YTPOXKeHOCT cAydajHa U MOXKe Ce MjepuTU U IIpo-
umjennTn. I'apannmja ce oraeja y crsapamy HOBYaHOT (pOHJAA KOju ce
¢popmupa o4 ynaaTa yrpoKeHUX AuIia U KOjUM YMHOM yILAaTHUOLIM IIO-
CTajy 4AaHOBU 3ajeAHMIIe PU3MKa KMBOTHOI ocurypama. Osa yraahena
CpeACTBa ce KOpUCTe MCKAYYMBO 3a MCILAATy YTOBOPEeHOI M3HOCa YAaHy
3ajeAHMIle Kaja ce OCTBapu ocurypanu gorabaj. PuHaHCcHjcKka cpeacTBa
¢oHga, jeaAHNM AMjeaOoM, YMHM MaTeMaTMUKa pe3epBa KOja CAYXXKM 3a
nokpuhe O0yayhux pusuxa. To cy nmpuspemeHo caoboaHa CpeAcTBa U
Ib/IMa yIIpaBsba OCUIypaBaTed. 3ajaTaK OCUIypaBaTesda je OdyBarbe
CTBapHe BpMjeAHOCTM MaTeMaTUdKe pe3epBe, aall, ICTOBPEMeHO, U yBe-
hame mesnune spujeagHoctu. 3aTo ocurypasajyhe gpymrso, y mepuoay
A0 TpeHyTKa IoTpebe KOpHUIIITeha OBUX CpeAcTaBa 3a IIOKpuhe pusuKa,
IBIUX yAaXke ca IU/beM OCTBapema A40JaTHOT IIpuXoda. 3a ocTBapeme
e€KOHOMCKM e(]UKacHOI yJarama MaTeMaTidke pesepse, msrpaben je
OpPUTMHAAHM CTOXaCTMYKO-MaTeMaTu4ku MogeAa. Vsrpabenn u mncrmca-
HIJ MOJeA U pjelerbe MojeAaa Cy AOIPUHOC OBOT paja. Pjemmeme moaeaa
Aaje CTPyKTypy noprtdesba yaararma MaTeMaTUdke pesepBe KOja OCUTY-
paBa 1oTpebaH IPMHOC O/ HeHOT yJarama y3 HajMamby pusuk. JojaTHa
BpUjeAHOCT MO/eAa je 1mTo omoryhasa IOCTONITMMAa/AHO IIporpaMupame
U cuMyJallyjy, a IITO 3HauM IpopadyyH AOBOAbHOT Opoja CTPyKTypa
noptdesa yaarama. Tume je AoHOCHOIIMMa OAAyKe OCUTypaH KBaAuTe-

80



Mira Pesi¢-Andriji¢ Model of managing mathematical reserve of life insurance

TaH aJaT 3a ylpaBharmbhe PpU3MIMMa yJlararma MaTeMaThdke pe3epse U
L[jeAVTHOM PU3MKa Y KMBOTHOM OCUTYpPamby.

K/byuHe pujeun: KMBOTHO ocUryparbe, maTemMaTuyKa pe3epBa, ynpaB/batbe
MaTeMaTUYKOM pe3epBoM, NOPTHOANO MHBECTUPAHbA, MOAEN ONTUMMU3ALLU-
je nHBecTnpama.

1. Introduction

Insurance includes mutual settling of numerous individuals who are
endangered in the same way and where danger occurs accidentally and
it can be evaluated. The point of insurance is payment of capital from
the fund which is formed from deposits made by all individuals who
participate in certain kind of community of risk, i.e. in the type of insur-
ance. The task of insurance is therefore to distribute numerous dangers,
which the insured individuals are exposed to, to all insured individuals
and to pay the fee for the damage suffered or to pay the amount of
money as it was arranged in the life insurance contract.

Life insurance is a special kind of insurance with its special features.
It is a long-term and savings insurance of the certain amount of money
used by the insured individual or by, in case of death, his/her inheritors.
Therefore, a life insurance policy in the contemporary finance gains
importance of a security and a high quality guarantee. Besides, the life
insurance represents, due to its specific long-term quality, an essential
source of investment with high return.

2. Risk in life insurance business activities

Risk is a source and basis of life insurance. Namely, life insurance is in
its essence economic or to be more precise financial collateral for the risk
of life, the probability of life. Mutual feature of all risks is the fact that the
owner of the insurance policy receives the compensation in case the in-
sured event happens in the amount previously arranged by the contract
or the insurer receives the premiums with the calculated interests.

Hence, the aim of the insurance activities is to cover for the loss
which is caused by the risk. In this type of insurance the individuals are
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insured and there are three conditions that need to be met: a) the event
(the insured event) is prospective, b) uncertain and c) independent from
the insurers will. The risk and damage have to be suitable for evalua-
tion. Therefore, the risk in insurance represents a possibility of the acci-
dental occurrence of the insured event, which causes the loss and its
impact on the insured object in the future.

To establish the size of the risk precisely is very important for insur-
ance i.e. it is relevant to measure the quantity of danger from the da-
maging event for the object of insurance. The size of the risk depends on
many factors, firstly on a) the type of the danger, b) the value of the
insurance and c) the length of the insurance.

The insurance companies predict the amount of payment and they
charge the premium based on these predictions. The insurance compa-
nies face an additional risk which is the consequence of the quality of
risk prediction i.e. of the prediction accuracy.

Risk can be measured and therefore it can be said that there is a
higher and lower risk in a particular situation. These terms, higher and
lower risk, are used in order to determine the measure of size of the
potential compensation for the accidental event that will occur.

The probability of the loss and its size, if it really happens, contri-
butes to the intensity of the reaction of one individual to the risk. There-
fore, while measuring the risk, a range of potential losses has to be de-
tected. On the other hand, if we compare two situations in which the
amount paid for the loss is equal, the situation with the greater possibil-
ity for the loss brings along the higher risk. The interrelation between
the size of a potential loss and the probability of that loss, while mea-
suring the risk, represents the expected value.

Besides the risks of the probability of life, there are risks of the busi-
ness environment as well, such as a) the risk of the interest rate calcu-
lated in the premium and b) the system risks that threaten the business
activities of all financial institutions including the insurance companies.
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3. Mathematical reserve

Mathematical reserve is a constituent part of the net deposit of life in-
surance. It is characteristic only for life insurance and it is calculated
based on principles and methods of actuary mathematics. The calculation
is based on the specific features of life insurance i.e. on the concept of
equalisation of long-term risk. Namely, life insurance is achievable only
by making an average deposit while risks increase over the time of insur-
ance. Therefore it is necessary to create a reserve from the current and
future payments for risk coverage which increases, and becomes larger
even from the average payment, in the later period of life insurance.

Basic elements of risk in the life insurance, which need to be taken in-
to consideration even in the mathematical calculation, are mortality and
interest rate. Based on the assessment and calculation of the risk of life it
is possible to determine an average insurance payment. If the average
payment of life insurance is used, the cumulated means in the first pe-
riod of the insurance will serve as coverage for the increased risks in the
second period of the arranged insurance. Hence, the mathematical re-
serve represents a surplus of payment in the first period of the insur-
ance or to be more precise it is accumulation of savings deposits in-
vested to bear interests.

Life insurance is based on the principle: current value of deposits
made by an insurer is equal to the current value of payment, liabilities
which the insurer is obliged to cover to the user of the insurance policy.
During the period of insurance, the risk that the insurer needs to cover
is increasing, the payment of the insured amount of money is due and
the insurer’s liabilities are decreasing i.e. payment by instalments or
payment is no longer made when the insurance is made through a sin-
gle payment. Hence, the financial difference is created which constantly
increases during the period of insurance, between the insurer’s liabili-
ties and the liabilities of the person insured. Therefore, the insurance
company has to create reserves and the source of them lies in the depo-
sits of the insured. This reserve, given in a calculation, is a difference
between the insurer’s capital liabilities and liabilities of the insured per-
son at a certain moment on a certain day. It actually represents an
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amount of money required for covering liabilities to the user of insur-
ance at the certain moment on a certain day.

3.1. Calculation of mathematical reserve

For all kinds and models of life insurance and for both types of pay-
ments, single or in instalments (recurring), temporary or lifelong, im-
mediate or delayed, the same principle is applied as well as the general
mathematical relation for calculation of the mathematical reserve.
Therefore, in this paper we will analyse and provide a model for a ma-
thematical reserve of a life insurance. This will be sufficient for creating
a model for mathematical reserve and its calculation for any type of life
insurance.

Hence, let us take an example of the insurance in case of death of K
monetary units of a person who is x years old who will, starting from
the day when the contract was concluded, pay an equal annual sum for
life.

Real annual payments for death insurance coverage i.e. payments
which include risk expressed in money value in a certain year, would,
for a single monetary unit, equal the following:

Mx — Mx+l Mx+l _Mx+2 Mx+2 _Mx+3 Mx+s _M

D ' D " b, 7 D,

x x+1

x+s+1

These payments maintain fast growth. They follow the actual risk of
death and therefore they are called natural payments. Insurance model
with natural payments is only a theoretical model and it is not accepta-
ble or possible in actual life insurance activities.

In the real life of life insurance and business activities of the insurer,
the insured make equal payments within the whole period of insurance.
These payments for a monetary unit of the insured sum of the type of
insurance we observe, is calculated by using the following relation

P(4,)= A]z

x

With these payments the insured pays significantly larger amounts
in the initial period (during the first years) than the natural payment.
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The insurer does not need this extra amount paid to cover the risk of life
i.e. to pay the due payments, therefore, this extra amount is kept as a
reserve and will be used in the period when the same payment will not
be sufficient for the payment of the insurer.

The life insurance paid through the equal payments enables the in-
sured to gain the cover for the higher risk which is characteristic for the
later years of life. In case the natural payment is made during the whole
insurance period, the large payments would become due exactly in the
time when the person insured is older, which is the period when the
person insured has not got the opportunity to earn enough to be able to
make such large payments. Simply put, the equal amounts of payments
are adjusted to the objective possibilities of the insured and the rationa-
lisation of the risk cover is achieved.

The equal payment consists of two parts: the first one which covers
the currents risk and is called the risk of payment and the second one
which is saved for the risk cover in the period when the payment is not
sufficient to cover the risk and is called the savings payment'. The sav-
ings payment is calculated by subtracting the risk of payment from the
total amount of payment.

The payment made by the insured is constant, relatively low and ac-
ceptable even in old age. A part of the payment is used by the insurance
company to cover the death. That is the payment of the insured amount
for the dead (the risk of payment) and the rest is kept as a reserve (the
savings payment). The risk of payment increases as the time passes
which is caused by the higher risk of death.

This method, specific for all types of life insurance, involves relative-
ly low and constant payments and enables the life-long insurance. Ac-
tually, the point is that people save in young age for the old age?.

The mathematical reserve forms the basis of the business activities of
an insurance company. Calculating and managing it are the essential

! The savings premium is a part of the net premium which acts as the cover for the
future liabilities of the insurer which then settles the risk cover during the whole
insurance period. The risk of payment is a part of the here premium which acts as the
cover for the current risk during the insurance period.

2 Life insurance is a specific type of savings.
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tasks necessary for the survival of the insurer on the insurance market.
The mathematical reserve is made out of the rest of the payment after
covering the current risk. Its source is, therefore, the savings payment
which consists of savings payment with calculated interests. This means
that the mathematical reserve in the particular moment (on the particu-
lar day) equals the total amount of all, until that day, due payments and
savings payments with calculated interests.
The calculation of the mathematical reserve can be made by using
two methods:
a) calculating deposits and payments in the last period — the retros-
pective method;
b) calculating the future deposits and payments — the prospective
method.

Naturally, both ways generate the same result; the method cannot
change the result.

a)  The retrospective method

The mathematical reserve equals the value of deposits made till that
day reduced by the value of payments made till that day. Therefore, it is
necessary to establish the current value of all deposits and payments.

b)  The prospective method

The calculation of the mathematical reserve can be made based on
the future deposits and payments. Namely, we will rely on the prin-
ciple: the mathematical reserve is supposed to cover all future liabilities
(payments) of the insurer. The total of all of those liabilities equals the
value of the future payments on the day the calculation is made re-
duced by the value of future deposits on the day the calculation is
made. These values are gained by discounting of the nominal values of
the future payments and deposits.

We will try to determine the mathematical reserve within the ana-
lysed model, which includes single life-long payments in the case of
death with the life-long equal annual deposits, in the period ¢ (years)
after the beginning of the insurance with the value 7 = 20 . The relation
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for the calculation of the mathematical reserve for the single currency
unit insured is the following:

a) by using the retrospective method
V = Mso ‘Nso _N50 . D, _Mso _Mso . D,
»r N D D D D

30 30 50 30 50

0

which for 1 currency unit amounts to

V., =0,2532918

20" 30
b) by using the prospective method

VvV = MSO _ M30 . NSO
20 x
D NSO DSO

50

and for 1 currency unit o the insured amount equals

V., =0,2532918

207 30

The calculated value represents temporarily free financial means till
the moment of covering the taken liabilities based on the arranged in-
surance.

The insurance company has to invest the mathematical reserve with
calculated interests in securities, mortgage loans, deposits in banks and
similar. It is important to emphasise that there are legal limitations to
the structure of investments and prohibition of investments in specula-
tions activities, trade and similar. A reason for this is minimising the
investment risk to the lowest level. The mathematical reserve is actually
a high quality asset committed by the insured to the insurer’s care and
management.

The mathematical reserve is a liability of the insurer’s balance, which
means that it represents a long-term liability of the insurance company
for the payment of the arranged amounts of life insurance. The constant
growth, absolute and relative and the elements of the mathematical
reserve within balance sheet liabilities express higher temporarily free
financial means, large liabilities towards the insured but at the same
time larger investment means. These means represent the means of the
insurance risk community and with economic and legal limitations they
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are managed by the insurance company. The methods used for manag-
ing these means have a direct impact on the quality of business activi-
ties of the insurance company. It is noticed in the quality of the model of
investment portfolio of the mathematical reserve. Namely, every insur-
ance company in a particular country has the same macroeconomic
conditions as well as similar values of parameters of the calculation of
the insurance net deposit. Professional analysis and notion of the im-
portance of parameters as well as the quality of the investment portfolio
of the mathematical reserve determine the success of every insurance
company’s business activities. Consequently, it is necessary to design
high quality models for managing investment risks of the mathematical
reserve means.

4. Managing mathematical reserve

Life insurance is a long-term investment of the insured, members of
the risk community, in the insurance institution. This obliges the insur-
ance company to create the portfolio of investment of the means of ma-
thematical reserve which will achieve returns not less than the ones that
are promised by the insurance contract. Besides investing mathematical
reserve in order to gain returns, these means, at the same time, have to be
at disposal for the expected payments of arranged insured amounts and
for life coverage insurance. Furthermore, the insurer has the right to pay
the life insurance to the amount of purchase value before its due time.

Such demands, which include risk and long-term savings deposits,
require from the insurance companies to establish a stable mathematical
reserve. The concept of managing the mathematical reserve as well as
the capital, which derives from it and which is its constituent part, is of
the utmost importance for the stability and survival of the insurance
company. However, it should be added and emphasised that managing
the mathematical reserve is not the exclusive right and obligation of the
insurance company. The importance of managing the mathematical
reserve is beyond the independence of the insurance company and its
management. The investment of the mathematical reserve represents an
important factor of the financial structure of one country because the
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insurance company acts as an institutional investor that with its in-
vestments on the financial markets allocates the assembled financial
means of the citizens which are now present in the form of savings de-
posits. The stability of the financial system as well as the protection of
the insurer is of the strategic interest of every country®. Therefore, the
regulators, taking that into account, impose the legal obligation of pro-
fessional managing the mathematical reserve to every insurance com-
pany which specialises in life insurance.

4.1. Risks of investing the mathematical reserve

Investing the mathematical reserve involves risks which from the
point of view of a particular level of management of the insurance com-
pany can be: a) external and b) internal.

a) External risks are caused and determined by economic and social
environment in which the insurance company does its business
activities but cannot have much influence on. However, the insur-
er has to analyse them and determine the degree of its influence
as well as include them in the model of optimisation of the in-
vestment portfolio. These risks are the consequence of the eco-
nomic system and are called systemic risks.

The economic system consists of a range of regulations imposed
by the government in order to control the economy. The contents
of the economic policy represent instruments which ensure that
the economy functions according to a particular system and set
goals. The particular system and policy determine the environ-
ment and the position of every business activity which is a part of
the system. Investing the temporarily free means of the life insur-
ance, the mathematical reserve, belongs to the field of finance or
to be more precise to the capital market. This market includes the
common risk of all investments made and therefore forms a sys-
tem risk. This risk cannot be changed on the particular market. It
cannot decrease or increase because it is a consequence of the in-

3 A special kind of additional limitations to investments of the mathematical reserve are
of the great importance.
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fluence factors which are determined by the particular economy
and they derive from it*.

b) The internal risk is specific for single investments in single securi-
ty and it is called non-systemic risk. This group of risks is directly
run by the insurance company. This risk is a result of the quality
and changeability of business activities of an economic subject, the
one that issues securities. Securities of a particular economic sub-
ject are the ones that bear risk. Investing the mathematical reserve
in securities requires the right choice of securities and forming of
investment portfolio i.e. analysing and measuring risks as well as
achieving financial profit, return on investment. This brings us to
the fact that managing risks of investment of mathematical re-
serve basically means designing the investment portfolio. In order
to manage the mathematical reserve efficiently it is necessary and
possible to design a model which includes only non-systemic
risks with the possibility to optimise the profit of investing in
risks. Therefore, there is a need to determine the system of in-
vestment portfolio and share of securities which ensure 1) the
highest profit with risk or 2) the lowest risk for expected single re-
turns generated from securities which form a part of the portfolio.

5. Model of optimisation of mathematical reserve investment

While working on the design of the model of optimisation of ma-
thematical reserve investment, and referring to the research made so far
and gained notions about life insurance, we would like to explain our
task as follows.

# In developed countries there are significant opportunities for investments of the
mathematical reserve either by the range or the quality of investments. The
opportunities for investments include loans, bank deposits, government and
corporation bonds, investment funds and similar. Such investments are not possible for
the insurance companies in undeveloped market economies which also means in
economies of countries in transition. Therefore, the system risk in these countries is
much higher, changeable and it is difficult to measure it.
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Insurance company has a certain amount of mathematical reserve at
its disposal. These means can be invested in a particular number of se-
curities which can gain profits, however they include risk as well. The
total value of securities equals the sum of mathematical reserve. There
are certain legal limitations for particular types of investments of these
temporarily free means®. The aim would be to establish the integral
parts of the total investment which will ensure certain profits on the
means invested with the minimal investment risk.

In order to accomplish such an aim, it is necessary to design a model
and find its solution®. While designing the model it is inevitable to es-
tablish the elements of the presented problem and carry out their quan-
tification. The elements of the presented problem are given the follow-
ing symbols:

— R - portfolio's profits made from investments;

— K- mathematical reserve means used for investments;

— W, -nominal amount of securities i, i =1,2,...,n

— n - number of securities which are included in the investment
portfolio;

— i-the symbol for a security, i =1,2,...,n;

— g, - limitations of investment in i security;

- W;,w, - ashare of securities i (or j) in the portfolio;

— R, - profits made from securities' investments i;

— E(R,)- expected profits made from investing securities i.

In order to measure the portfolio risk, the evaluated variations of the
expected portfolio profits are considered. Mathematical calculation of
that magnitude is the following;:

5 ,Law of Insurance Companies in the Private Insurance”, article 11., 57., and 82,
Official Journal of the Federation of Bosnia and Herzegovina, number 24/05.

¢ Harry M. Markowitz, Mean-Variance Analysis in Portfolio Choice and Capital Markets,
Basil Blackwell Inc., Oxford 1987 and Harry M. Markowitz, Portfolio Selection, Basil
Blackwell Inc., Oxford 1991.
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However, if i =j, then magnitude s,,S; represents the evaluated var-

iation of the securities and if i#j it represents the evaluated co-
variation.

The given variation of the expected portfolio profits takes over the
function of the aim Z whose, with the established limitation, condi-
tioned minimum represents the lowest risk of portfolio investments.

Limitations are established for the total amount of relative shares of
securities which is as follows:

w tw, +.tw +tw, =1

as well as the legal limitations to the shares in the portfolio of certain
securities

W, W, +. W, =g,

and the prerequisite for the level of portfolio returns
E(R,)w, + E(R,)w, +...+ E(R )w, +...+ E(R )w, =R

We are now able to present the whole model of portfolio investment
optimisation:
The values of the changeable w,,w,,..., w, should be determined,

which ensure the minimum value of the function

n

Z=ww,s s, +W,W,58s, +...+W,
W,5,5, + ..+ WW.SS. + ...+ W WSS

i non onon
with limitations

W tw, +w, +.tw, o tw, =1
1 n
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E(R))w, + E(R))w, +...+ E(R,)w, +...+ E(R )w, =R
wtw,+..+tw, =g, §<1it=12,.m

In order to find the solution, the Langrang function for determining
conditional extreme will be used, which for the model presented is as
follows:

L=wwss +ww,ss, +..+ WWSS +..+W WSS + Mw, +w, +.w —1)+

[ E(R)w, + ...+ E(R)w, +...+ E(R )w, —R) |+ X, (w, +w, +..w, - g,)
When we calculate the partial deduction of the function L according

to the changeable w,,1,,4,,4, and equalise it with the value0, we

will gain the system of n+2+¢ linear equations:

ﬁzZs,s,w, +2ssw, +A, +A,E(R)+A, =0
aw 11 1 1] ] 1

i=w1 +w, +..+w —1=0

O\,

oL

—=E(R))w, + E(R,))w, +...+ E(R )w, —R=0
O\,

oL

6T:w1+wz+...+wr—gt:0

t

for i =1,2,...,n whose solution provides n values w, which deter-
mine the shares of securities in the portfolio. Such contents of the
portfolio ensure a set level of profits made from investments with the
minimum investment risk.

Since (0,0,...,l,R, gt) represents a vector of free factors of the equa-

tion system, the given system can be used as a reliable means for man-
aging the portfolio system i.e. the risk of investment of mathematical
reserve. Namely, changing the parameter R we gain various contents of
the portfolio. Furthermore, if the changes in the legal limitations of in-
vestments in some securities happen, the value of the parameter g, will

change. By using such an equation system, the calculation of value of
shares of securities in the portfolio in case of the new limitations is poss-
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ible and relatively easy. Therefore, the above explained model of opti-
misation enables the parameter programming and simulation analysis.
These features add to its quality and make it especially useful for man-
aging risks of investment of mathematical reserve.

6. Conclusion

Life insurance is the mutual guarantee of a large number of individ-
uals with the same jeopardy, where jeopardy represents something ac-
cidental and can be measured and estimated. The guarantee is seen in
the accumulation of the capital fund which is formed from the deposits
made by all the jeopardised individuals and by this act the depositors
become members of the community of the life insurance. These means
are used primarily for paying the arranged sum to the member of the
community when the determined event of jeopardy happens. The jeo-
pardy in the life insurance is represented in the risk of life and dying.
This means that the essence of the life insurance lies in the risk of life of
one person.

Within the business activities of providing the life insurance a part of
the financial means is represented in the form of mathematical reserve
whish is used for covering the future risks. These temporarily free
means are managed by the insurer. His duty is to preserve its real value
but at the same time to increase its value. Therefore, the insurance com-
pany invests the temporarily free financial means for covering risks till
the moment they need to be used in order to gain additional profits.

In order to achieve economically efficient investment of temporarily
free financial means, it is necessary to establish the model for managing
these means. The established and presented model and its solution have
met this requirement. The solution to the model provides the structure
of the portfolio of mathematical reserve investment which ensures the
profits set by its investment with the minimum risk. The additional val-
ue to the solution of the model is the fact that it enables the post-optimal
programming and simulation. This has ensured the model and its solu-
tion which, with the minimum of investment risk, enables the calcula-
tion of the sufficient number of structures of investment portfolios. In
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this way, the decision-makers are also equipped with the high quality
means for managing the risks of mathematical reserve investments and
the overall risk in the life insurance from the moment of establishing the
obligation relationship till the end of insurance.
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