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CONSTANT PROPORTION INSURANCE
STRATEGY (CPPI) AS A GUARANTEE FOR
PENSION FUND ASSETS
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Abstract: Pension funds are of the important members of the financial sys-
tem, which inject a substantial amount of money into the economy in the
form of investments in stocks, bonds, and other securities. On the other
hand, they generate income for current employees when they retire. Thus,
efficient management of pension funds is of paramount interest to current
members of funds. Efficient management in the context of pension funds
firstly refers to guaranteed minimum income, which can be ensured through
different investment strategies. One of the widely used strategies is the con-
stant proportion portfolio insurance strategy. In this article, we apply this
model to test its effectiveness for the Balanced pension fund of C-Quadrat
Asset Management Armenia. This model guarantees that the minimum
amount of asset value will be received irrespective of market behaviors. As
results show, compared to the current portfolio structure constant propor-
tion insurance strategy results in higher average terminal value and return.
Besides, it ensures that the minimum floor value will be kept with a low
standard deviation.

Keywords: portfolio management, constant proportion portfolio, floor
value, risky portfolio, rebalancing, pension fund management.
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1. Introduction

Investment funds, specifically pension funds have been one of the corner-
stones, on which the entire financial system leans. Flows into and out of
pension funds determine the main pipelines through which financial assets
and cash change hands to hands.

Although pension fund assets comprise a standard portfolio that needs to
be managed to generate enough return for investors, using the words
“enough return” in the context of pension funds is a little bit bizarre. “What
is enough return?” question is one of several highlighted problems that has
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been a subject of debate among fund managers for several decades. Consid-
ering pension funds as standard portfolios of financial assets one should not
forget about the liabilities that the manager must satisfy before pension
funds members. Liabilities do not refer to accounting liabilities but the re-
sponsibilities to generate enough income for retirees. For that objective as-
sets of pension funds need to be managed in a defined and specific way.
Retirees may require fund managers to earn returns that would be enough
to cover inflation losses or be compatible with average real GDP growth.
One of the widely used methods in finance, constant proportion portfolio
insurance strategy (CPPI), can be applied to somehow guarantee enough
returns for fund members. Although this model has started to be used in
funds recently its merits can offer a vast improvement over the commonly
used standard strategies such as indexing, modern portfolio theory, etc.
What is not decent today is the frequent use of “as high as possible return”
words by pension fund managers, which can mislead investors when choos-
ing pension plans. Future retirees need not as high as possible returns but
enough returns with a specific objective (covering inflation, etc.). This prob-
lem is more severe in countries where participation in pension funds is man-
datory (such as Armenia) because in mandatory pension funds all employees
participate irrespective of their needs. Lack of knowledge may be a real
problem when choosing the right plan. Eventually, retirees cannot orientate
in requiring a decent level of return which will allow plan managers to mis-
lead investors by taking excessive risks. That is why CPPI can play the role
of stabilizer between pension fund managers and members, between whom
there is a high level of conflict of interests. CPPI strategy is a method by
which some kind of floor value is chosen for fund portfolio assets. The strat-
egy tries not to breach this floor as a minimum acceptable level by investing
in risky assets only when the current value of assets is higher than the floor
value. When assets value approaches the floor value, strategy automatically
rebalances portfolio by allocating more money to risk-free assets. In this
way, it tries to keep assets value above floor level. Defining floor value is
also flexible. There are several ways to define floor value in terms of pension
fund liabilities. Some of them are used in this article.

So, the second chapter introduces the main findings in this field. The
third chapter realizes the methodology for research, mainly the CPPI model.
The fourth chapter shows the results of the CPPI application and discovers
its merits. The fifth and sixth chapters are devoted to conclusions and refer-
ences, respectively.
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2. Literature review
CPPI model has been introduced by Perold André in 1986. Since then, it
has become of the widely used methods for portfolio insurance. It gives lots
of advantages for pension funds over other used methods for assets manage-
ment in terms of insurance of portfolio’s minimum acceptable value as well
as its practical application. After Perold, Fischer Black, Robert Jones (1987),
Rouhani (1989), and others extended the CPPI strategy for application for
more asset classes and scenarios. Bertrand, Bertrand and Prigent (2001)
compared option-based insurance strategy with CPPI and figured out that
if multiplicator is allowed to vary during the time it becomes very similar to
option-based portfolio insurance. By making them similar they calculated
options greeks for CPPI to analyze its behaviors in different market behav-
ior. Mantilla-Garcia (2014) developed strategies using CPPI that allows dy-
namic multiplicator. What he found is that the time-varying multiplicator is
lower than the commonly applied fixed multiplicator, and it gives a higher
average return. Besides, he connected the covariances between risky assets
and terminal values of CPPI. A. Gulveren (2016) applied CPPI in pension
funds taking into account future random income and risky asset path. He
developed an exotic option to decrease the probability of gap risk, which is
a major problem of CPPIL. He compared the CPPI with cushion option and
without cushion option and developed an algorithm to apply CPPI with dis-
crete trading dates. Tepocin and Korn (2017) applied CPPI for defined con-
tribution type pension fund. They generated different scenarios for future
random income and find optimal values of multiplicator for each scenario.
Carvalho, Gaspar and Sousa (2018) have compared CPPI with option-based
portfolio insurance and stop-loss insurance strategy. What they find is that
CPPI has a path-dependent risk, that is when asset value breaches floor
value, investments can be only made in a risk-free asset. They showed that
taking multiplicator higher than one will make this problem more severe.
Overall, the most of researches in this field has been devoted to gap risk
management and strategy development with time-varying multiplicator.
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3. Research methodology

Constant proportion portfolio investment strategy (CPPI)

CPPI strategy, in essence, is a portfolio rebalancing technique, by which a
bigger part of assets is allocated to risky assets when the difference between
the current value of assets and floor value becomes wider. That is when the
current value of fund assets is more than enough for floor value, then we
can take more risk and invest more money in risky assets. Conversely, when
current account value approaches and tries to breach floor value, then a
large part of assets are directed to riskless assets, e.g., government bonds
and deposits. This strategy does have several similarities with derivatives
contracts, especially with the put option (Agic-Sabeta, 2016, P. 94-95). As
buying a put option gives you the right to insure yourself against underlying
asset devaluation, and take advantages when an asset rises in value, so is
CPPI, which insures against downside risks but gives opportunities when
markets are bullish.

Now let’s take a look at the main aspects of the CPPI model. Assume that
asset value at time t is AV; floor value is Fl;; the length of insurance is T
(0<t<T); C is the cushion, the difference between asset value and floor value
at time t, C;, = AV, — Fl;; m is multiplicator which, when multiplied by cush-
ion, will show the amount that can be invested in the risky assets; R; is the
risky asset return; r; is the risk-free return.

At time t+1 asset value can be represented by the following formula:

AVt+1 = mCt(l + Rt) + (14]/1{L - mCt)(l + T‘t) (1)
for period t+n:
AVipn =MCrypn_1(1+ Reyn_1) + (AVipn—1 = MCprypn-1)(A + Ttyn_1) (2)

m (multiplicator), which determines weight in the risky asset, can be defined
in terms of the risky asset’s maximum tolerable loss. If a risky asset plunges
in value and loses more than 1/m of its value, then floor value cannot be
guaranteed, thus the CPPI model will become useless (Xing, Xue, Feng, Wu,
2014, P. 2-3). Let’s assume that rebalancing occurs at every t period and
rewrite formula (2) differently to show the importance of multiplicator, sup-
posing that risky asset return at time t is minus 1/m.
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Re=—— 3)
AViyq =mCe(1 —1/m) + (AVy — mC)(1 + 1) (4)
AViy1 = mCy — Cp + AV — mCy + (AVy — mCy)ry 5)
AVpyq = (AV, = C) + (AV, — mC)r (6)

Taking into consideration, that Fl, = AV; — C;,

AVipq = Fl; + (AV, — mCor; (7)
It is obvious that AV, — mC; < AV, — C; = Fl;

AViyq = Fly + (AV, — mC)ry < Fly + Flo(ry) = Fl,(1 + 1) (8)

From this transformation (formula (8)) it follows that portfolio assets
value at time t+1 will be less than or equal to t period floor value increased
by risk-free return. This is the most extreme example when it is assumed
that floor value increases with the risk-free asset (Carvalho, Gaspar, Sousa,
2018, P. 9-10): if Fl;yq = Fl,(1 + 1;), then AV, < Fl;,,. If one takes an-
other model for the floor value path, the results will be different. So, if some-
one assumes that floor value increases with inflation then asset value may
even be greater than floor value (only if risk-free asset exceeds inflation).
Thus, as an implication from this, we can emphasize that when the floor
value growth rate is bigger than the risk-free rate, then m is the inverse of
maximum tolerable loss of risky asset value (Mantilla-Garcia, 2014, P. 11-12).
After this, it is crucial to define the upper limit of m. In case when floor
value increases with risk-free assets or more rapidly than the maximum
value of m should be a number, inverse of which is the maximum possible
loss of value of the risky asset. As an upper limit for m, we take the inverse
of the Expected shortfall (Conditional Value at Risk, CVaR) of the risky as-
set, because this will be the maximum possible loss of assets, the probability
of which is very low (1%, or 5% depending on the level of confidence). CVaR
is the average of losses that are bigger than the estimated Value at Risk. One
can also use VaR as an asset loss measure, but as a maximum limit, CVaR is
more appropriate, because it shows the maximum loss although the proba-
bility of getting CVaR is very low. The lower limit of m is 1 because m cannot
be less than 1 when assets should lose more than 100% of their value, which
is not possible.
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Defining floor value is the next crucial task in implementing the CPPI
strategy. Usually, floor value is chosen equal to funds’ future liabilities,
which will ensure that at all times assets value is greater than or equal to
liabilities-incidentally, keeping funding ratio (assets/liabilities) at 100% and
higher is the main task in pension fund management. There are several ways
to define floor value. Some of them are:

1. Percentage of the initial value (P). Floor value is a fixed value for
all periods and is calculated as a percentage of AV, (P=80%, 90%, 150%, etc.)

Thus,

Fl1=FZZ="‘=FlT=AVO*P (9)

2. Maximum drawdown (MD). Maximum drawdown is the difference
between the maximum and minimum value of an asset (in percentage)
during some period until another maximum value is recorded when a new
drawdown is obtained. So, if the MD is 20%, it means that until now asset
value maximum loss has been 20% from the peak value recorded during that
time. By inserting maximum drawdown into CPPI we instruct the model not
to allow assets’ value to decrease more than maximum drawdown. At each
period t floor value is determined in a flowing way:

Max; = max(Max.;, AV;) (10)
Fl, = Max, * (1 — MD), (11)

where Max_, is the maximum of asset value until period t; Max, is the bigger
of current asset value and Max_.; MD is the maximum tolerable drawdown
in percentage.

That means if asset value does reach a new maximum it becomes the base
on which floor value is computed. The floor value remains the same unless
a new maximum is reached.

3. Risk-free asset (r;) or Inflation (m;). This method is used when
pension fund manager sicks to keep assets’ value above value scaled by risk-
free return or inflation (Fulli-Lemaire, 2013. P. 3-4).

Flegyy =Flpx(1+ 1) (12)

Flyyg = Flex (1 + 1) (13)

142



Constant Proportion Insurance Strategy as a Guarantee for Pension Fund Assets

The first case (risk-free asset) is the one, for which we have determined
the maximum possible value of the multiplicator. If 7, > 1, it applies to the
second case too.

These three methods for defining floor value can be considered as funds’
liabilities from the perspective of the fund manager. Floor values must be
preserved at all costs to return guaranteed money to retires. Thus, it be-
comes liabilities, but this should be confused with liabilities from an account-
ing point of view.

To use the CPPI model and test its viability we use the asset classes in
the actual portfolio structure of the Balanced fund of C-Quadrat Asset man-
agement at the end of 2019. Fund mainly invested in deposits, government
bonds, stock ETFs, corporate bonds, and 4 bond ETFs. As a starting point,
the value of the fund assets is assumed to be 100.

We model the future values of these assets as the Wiener process.
2

ui—az—">T+ai\/Ts]

A(T); = A(O)ie[< (14)

where A is the value of an asset; u and ¢ are mean and standard deviation,
respectively; z is Wiener process; ¢ is a sample from a standard normal dis-
tribution (Hull, 2012, P. 447-448).

u and o are computed as mean and standard deviations of historical data
of monthly returns. We simulate two portfolios of ETFs, one with stock in-
vestments and another with fixed-income investments. In this wayj, it is eas-
ier to apply strategy than with dozens of ETFs.

For government bonds, we calculate the average and standard deviation
of the G5I bond index published by the Central bank of Armenia, which
includes all government bonds with maturities higher than 5 years, and sim-
ulate future values of the index. We do the same for corporate bonds (by
calculating yield spread between corporate and government bonds and cre-
ating a similar index).

For deposits, we take the average deposit rates denominated in Armenian
dram and USD (USD rates converted to Armenian dram subtracting or add-
ing the average change in the exchange rate), We simulate rates via Cox-
Ingersoll-Ross model. The main insight of this model is the mean reversion
of rates towards their long-term average.

dr = a(6 — r)dt + o\rdz, (15)

where r is the rate; a is adjustment speed; 6 is the long-term average of rates;
o is the standard deviation; z is a Wiener process (Hull, 2012. P. 685-686).

143



Davtyan T.

Each asset, and hence fund portfolio has been simulated for 1000 scenar-
ios. The returns of assets, denominated in foreign currency, have been con-
verted to AMD adjusted by FX risk. We take T to equal to 216 months (18
years) as the first investors in funds were born in 1974 and will be paid in 18
years. We assume that there is no contribution from or repayment to fund
members.

4. Results

Recall that CPPI is a two-asset strategy. So, we need to somehow convert
our five assets classes to two classes. Although it may not fully represent the
situation, the variations will not be severe to hinder us from making impli-
cations. We construct two portfolios: risky asset portfolio, which we com-
pose with stock ETFs, bond ETFs, and corporate bonds. The weights of each
asset class are defined by dividing its value by the sum of values of all three
risky asset classes according to the data available at the end of 2019. As a
risk-free portfolio, we take government bonds and deposits with weights de-
termined with the same methodology as risky assets. We take deposits as
risk-free assets because it does not have a market value, so it does not expose
the portfolio to market risk. Although deposits are riskier than government
bonds, putting them on risky assets can be problematic too, because risky
assets usually have inherent high market risk, and that is why they are called
risky. Considering also the fact that CPPI applies only two asset classes, it
seems deposits are on the right basket.

For the floor value, firstly we will apply the fixed percentage method,
setting P equals 100% and 200%. These will ensure that fund value never
drops below 100 in the first case and 200 in the second case. We take m
equal to 3 as commonly used in finance.

Fig. 1. Simulation of fund portfolio values and weights in risky portfolio (CPPL,
floor=100)
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As we can see for a floor value of 100, CPPI ensures that asset value never
breaches floor value and is always above it. For that, strategy gradually in-
creases weights in the risky asset, because when time passes, it becomes less
likely that asset value will drop in value below 100. The main drawback is
that the standard deviation of terminal value increases.

Fig. 2. Simulation of fund portfolio values and weights in risky portfolio (CPPI,
floor=200)
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For 200 floor value, we encounter very interesting behavior. Since during
initial periods asset value is below the floor value of 200, CPPT allocates all
money to the risk-free asset until the 200 value is obtained. After that, it
gradually increases the weights in risky assets and keeps portfolio value
above floor value. It is easy to notice that after that variance of fund assets
value increases too because the portfolio starts to include risky assets. The
main merit of this method is that it ensures that the fund manager will get
the guaranteed value in the end (100 or 200).

Now, let’s use the model for Maximum drawdown with MD=10% and
m=3.

Fig. 3. Simulation of fund portfolio values and weights in risky portfolio (CPPI,
MD=10%)
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As we see maximum drawdown method gives steady results: risky asset
weights change very slightly. This is because historical standard deviations
of risky assets were not too high. That is why frequent breaches of floor
values have not happened. The most visible advantage of maximum draw-
down is the low standard deviation of fund portfolio’s terminal values, which
is what most fund managers seek to achieve.

Now let’s try with MD=207% and m=5, which is a riskier behavior.

Fig. 4. Simulation of fund portfolio values and weights in risky portfolio (CPPI,
MD=20%)
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This case is a little bit risky and that is why it gives high weights in risky
assets (86%-92%). Although it ensures that Maximum drawdown is kept at
acceptable levels, the variation of future values of assets is quite high, which
makes this model susceptible to risky assets' abnormal behaviors.
We should also find the upper and lower bounds of the multiplicator. For
that reason, CVaR values were computed in the historical method. CVaR
was calculated for 7 stock ETFs, 2 bond ETFs and corporate bonds index.

Fig. 5. Expected shortfalls (CVaR) of risky assets
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The average expected shortfall was 9%, and therefore the maximum
value of m would be 11. Although this method will work efficiently for floor
values increased with the risk-free asset (third case), it sets a secure upper
level, beyond which higher m values will expose fund assets to high losses.

To see how average terminal values and their standard deviations change
as we change multiplicator, let’s look at the charts below.

Fig. 6. Behaviors of averages and standard deviations of terminal porifolio values
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As we can see, setting higher multiplicator values increases terminal av-
erage values of the portfolio. Standard deviations increase too. But the rate
of change in average and standard deviation declines as m increases. This
means, that there is no need to add values of multiplicator starting from
some point. Besides, when we set higher floor value which must be guaran-
teed, average terminal value, as well as standard deviations decline. That
means by increasing floor value we make fund manager be risk-averse,
which is essential in pension fund management. Regarding maximum draw-
down, we notice identical patterns. When maximum drawdown is chosen to
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be low (m=3), average and standard deviation of terminal values are low,
because strategy allocates a lower percentage of money to risky assets. When
we give fund manager flexibility by setting MD higher, the strategy auto-
matically allocates a larger part of investable money to risky assets. Alt-
hough the CPPI model gives better returns compared to the current portfo-
lio (except for certain floor and MD values), its main advantage is that using
the CPPI fund manager can ensure that some fixed percentage of the port-
folio will be received by retirees. Besides, the maximum drawdown method
ensures that portfolio value never plunges in value significantly.

5. Conclusions

Although the CPPI strategy is widely used in portfolio insurance, its ad-
vantages for pension fund management have not been fully realized. We
applied the CPPI strategy with different values of multiplicator to check
how portfolio value is affected by different levels of riskiness. We figured
out that the optimal value for multiplicator is between 3 and 5, beyond
which marginal utility of multiplicator declines. Lower m values can be cho-
sen for other mandatory pension funds in Armenian, conservative and fixed
income, portfolios of which are mainly composed of riskless assets. We also
chose two types of floor values, fixed (static) and maximum drawdown (dy-
namic). They both turned out to be a better choice compared to the current
portfolio strategy of the pension fund. When CPP1 is applied, it gives optimal
weights in risky and risk-free assets, according to which fund manager will
rebalance its portfolio. Considering floor value as a liabilities of pension fund
manager towards future retirees CPPI will ensure that fund liabilities will be
honored on time and in full amount. Managing fund in this way will resem-
ble defined benefit pension fund, management of which has always been
more difficult but efficient than defined contribution funds.
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dhLUYUo LUUTUUU LNRG8UU R NNLSHELR
unuNJyuGdrudv USAUSERhUL NMNGU
HGuUleNCUHUSPh' L DNV EHR UUShY LG D
Gruclotynr

Qwfppyuin S.U.

Udthnthmd: Ghiuwpnyuwljught $nuntpp dhuwuwluw hwdwlwupgh Jupbnpugnyu wunw-
Ulitiphg B, npnup ks putwmpyudp npudwljui dhgngutp b ubpupynd wunbumpym’ pud-
ubnnuiutpnud, yupumwwnndubpnud b wy) wpdtenetpnud utpnpouudutn hppuuuwugubyng: Unu
Unnuhg npwup ghutpugunid bu Ejudnun utipu wpluwnnnutiph hudwp, tpp upwup hwuitu
Jtuuwpenyuwuyhu tmwphpht: Ujuwhuny, JEuuwpnyuluht $nunbnh wppyniuugbtn junwyw-
nnudp Juplnp wwuwynieiniu niuh $nuntinh utpyu dwuuwyhgutph hwdwn: Uaiuwpnyujuhu
$nunbiph Junwywpdwu hwuwdwnmbpunnd wpynivwgbn junwjwpnidp wnweht - htipehu
Ybpwpbpnud £ ajuqugnyu tjudmh pupfuwynpdwup, npp Jupnn b hpuuwuwgyty nwupptp
ubnpnnuiughu unpuntighwutpny: Udkuwhpunynn dnnkjubphg diyp $hpujwo hwdwdwu-
umpjudp wnpndtih wywhnjugpdu nwgdwdupnipimuu £ Uju hnpgwuond jhpunynd L
CPPI unnlip C-Quadrat Asset Management Armenia-h hwjuuwplymjus $nunh hundwp' npu
wpryniuwy tnnipmup phiunuynptnt tyunwynyg: Uu donbp bpupfuugnpmd B, np wynhgh
npnpwh ujuqugnyu dkdnipintu juwuwhnjwugnyh wuuwiu pnijuyh Juppugsdhg: hugwtu wp-
ryniupubinp gnyg tu nughu, $hpuywd hwdwdwuunpyudp wynpundtih nwguiwywpnipyniup hw-
ghgunud E wtih pwpan dhoht ytipohu wpdtiph b tjudinwpbinnipywu h hwudbidwn wnpnth
ubipu unnmgywoph: fwugh wyr, wyu tpupuwynpoud B, np ujuqugny floor wipdbipp wwhww-
Yh gwdp unwiwpny otmnudny:

Pwiwh punbtp: wnpudtph junwdwpmd, $hpujwd hwdwdwuumpjudp wnpndly, floor
wndtip, nhujuyhtt wnpundly, Yruuwpnyuljughu $nunh Junwdwnpnud:

CTPATEI'us 1IOCTOSIHHOI'O CTPAXOBAHUS (CPPI)
KAK 'APAHTHUSA AKTHUBOB IIEHCUOHHOI'O ®OHJIA

Jlaemsan T.M.

AnHoTanus: [leHCHOHHbIE QOHJIBI SBIITIOTCS BaXKHbIMY yYaCTHUKaMU GUHAHCOBON CUCTEMBI, KOTOpbIe
BIIUBAIOT B 9KOHOMUKY 3HaUMTeJIbHbIE CYMMbI ieHeT B BUJIe MHBECTULWH B aKIUHU, O6TUTalliy U JpyTue
neHHble 6yMary. C OpPYroi CTOPOHbI, OHU NIPUHOCAT JOXOJ, HbIHENIHUM COTPYIHMKAM IIoclie BbIXOIa
Ha neHcuto. TakuM o6pasoM, 3pdeKTHBHOe YIIpaBiieHHe IEHCHOHHbIMY (POHIAMHU TIPEJICTaBIISET Mep-
BOCTEIEHHbII HHTepeC ISl AeHCTBYIOMMX YYacTHIKOB GoHI0B. DdEKTHBHOE YIIpaBIeHNe IEHCHOH-
HbIMU QOHJIAMU B TIEPBYIO ouepelb CBSI3aHO C rapaHTHeld MUHUMAJIBbHOIO HOXOJA, KOTOPBI MOXET
ObITb ObecIieyeH C IIOMOIIBIO Pa3JIMUHbIX UHBECTULMOHHBIX cTpaTerui. OHa U3 IIMPOKO UCIONb3ye-
MBIX CTpaTeruit — 9TO CTpaTerus CTpaxoBaHUs NOpTQes ¢ MOCTOSHHOM Iponopluell. B 5¥6# cTaTbe
Vbt [IPUMEHEHaHM 3Tay MOJEllb, YTOObI IPOBEPUTD ee 3ddeKTHBHOCTD 11 CHalaHCHPOBAHHOTO TeH-
cuonHoro ¢oryia C-Quadrat Asset Management Armenia. S+a-Matozieb rapaHTUPYET MOTyYeHHe MU-
HUMaJIbHO! CTOMMOCTH aKTHBOB HE3aBUCUMO OT IOBeIeHNs pbIHKa. Kak IoKa3bIBatoT pe3ybTaThl, 10
CPaBHEHHIO C TeKyIIel CTPyKTypo#l IOpTdens cTpaTerus CTpaxOBaHUS ¢ IOCTOSIHHOI Iporoplueit
IPUBOIUT K 6oiee BbICOKOH cpeiHell KOHEUHO! CTOMMOCTH U IOXOOHOCTH. KpoMe Toro, 310 rapaHTH-
pyeT, YTo MIHUMaJIbHOE 3Ha4YeHHue Oy IeT IOJIeP)KIBaThCs C HU3KUM CTaHIAPTHBIM OTKJIOHEHHEM.

KiroueBble cj1oBa: yIpasiieHue nopTdeneM, HopTdenb ¢ MOCTOSHHOR Mpomoplyeil, MUHUMaIbHAs
croumocTs (floor), puckoBaHHBI NOPTdeEIb, peGalaHCUPOBKa, YIIPaBJIeHHe TIEHCHOHHBIM (OHIIOM.
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