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Abstract. Risk adjustment of returns and performance measunernse of great interest to financial
institutions around the world today, because mamege board of a certain financial institution watds
know what risks their institution is bearing whaehieving a certain level of returns. Separate oreasof
risk and return are combined in a single ratio tigioa risk adjustment process and correspondingunes
that are analysed in the paper. All risk adjustnmeasures are divided into two separate classie ipaper
according to normality of returns of market var@blor portfolios criterion. The analysis revealeé t
following conclusions: when the normality assumptfwlds, the generalized Sharpe rule is superiother
risk adjustment measures from the class; when waatarely on the normality assumption, then Falinel
Tibiletti ratio is superior to other asymmetricék-adjustment measures because it not only acsdont
deviations of financial data from normal distrilmutj but enables to asses the impact of differezfepences
of an investor towards profits and/or losses exgrkct

Keywords: risk, returns, risk-adjustment, risk-adjusted sueas, normality, asymmetrical preferences.

1. Introduction e Setting of financial goals and measurement thel leve
of attainment of financial results,
Risk adjustment of returns and performance e Development and implementation of reward and

measurement is of great interest to financial tustins motivation systems,
around the world today. Management board of a icerta e Making decisions of capital allocation, etc.
financial institution wants to know what risks thei Although several different risk adjustment measune

institution is bearing while achieving a certairvee of  known and used in practice today, there is no unans
returns. This is important not only because of @asing  decision regarding their applicability to tackleoplems of
competition among financial institutions, but alscause of  today. Further more, in the scientific literatuteerie is no
the wish of shareholders to move from passive riskestablished and used in the same way terminoldéfgrent
measurement or setting of limits to active risk aggment,  risk adjustment measures have the same name eratiff
i.e. financial institutions must improve their opons by  authors name the same measures differently. Dethaiteall
optimizing the relationship between financial résutnd  of them compare achieved financial results witkgigken.
risks taken. J. L. Treynor [2], W. F. Sharpe [3] and M. Jen§h
Risk-adjusted measurement is the tool to determime  \ere among the pioneers of this research fieldssital risk
manage this sort of relationship. Separate meaafreéisk  adjustment measures were reviewed and summarizefd by
and return are combined in a single ratio throughsk K. Reilly and K. C. Brown [5] and C. S. Pederseralet6].

adjustment process. Risk adjustment process wids\d a K. Dowd [7, 8] also contributed to the researchidfie
common measure that would enable to compare achieveconsiderably.

results and risks taken of different portfolios s#curities, Because returns of certain financial instrumentsy m
structural units or even companies. These risksadjent  not be fitted to normal distribution, a lot of effowas
measures can help to solve a number of practical@ms,  devoted towards creation of alternative risk adjiestt
such as [1]: measures recently (see, for example, 9 - 14].
e Business valuation, The aim of this paper is to compare different risk
adjustment measures divided into two separate edass



measures based on normality assumption and thdkeuwi E, who generate the risk-return combinations shawhig 1
such assumption, to discuss their advantages,wdintabes below. TraderE makes the highest return, but also takes
and specific features of application, and alsayad reveal  more risk than the other traders. On the other, srdeerA
the risk adjustment measures from both classes thahakes the lowest return, but also takes less hsk the

overcome competitors. other traders. If we rank traders by their retuatene, we
The goals of the paper are the following: will rank E first, followed byD, B, C, andA. On the other
1) To present the concept of risk adjustment, hand, if we rank traders by their risks alone, wi nank A

2) To perform the comparative analysis of risk first, followed byB, C, D, andE. So we have obviously very
adjustment measures assuming normality of returnsdifferent rankings. The first ranking gives too rhigtress on
reveal their advantages, disadvantages and specifieturns, and the second — too much stress onlfigle want
features of application, to account for both returns and risk in a singlekilag, we

3) To perform the comparative analysis of risk will rank B first, followed byD, E, C, and finally A. So
adjustment measures allowing for non-normality of trader B achieved the best results according to his risk-
returns, reveal their advantages, disadvantages analdjusted return, and trad&rachieved the worst result.
specific features of application

The following research methods were used in tipepa Returns

literature analysis, logic and meta-analysis. (%)
The paper should motivate other researches irgo th E
research and improvement of modern risk management D
tools. This study may be useful to commercial baakd B
other financial companies that are engaged in thdirig C
activities and development and the implementatibmisk A
adjustment procedures.

Risks
2. The concept of risk adjustment
Fig 1. lllustration of risk-adjusted measurement
Management of financial institutions and their

shareholders seek to see real picture of achievehdial Table 1. Ranking of dealers
results, because it is important what risks bearviege or
will be achieved certain financial results. Finahdiesults Accordingto | Accordingto | According to risk-
and risks taken are being combined through the eqanof returns risks adjusted returns
risk adjustment. E A B
Risk-adjusted measurement may have two aspects [7] D B D
1. Measurements of alternative investment B C E
opportunities before the decisions to invest are C D C
made. In which way and what does an investmen A E A
portfolio manager chose — investment with high
expected returns, but also risky, or investmenh wit Risk adjustment may be carried out in a number of

not so high returns, but which also is rather safe@ifferent ways. Each risk adjustment measure ratn
The answer to this question may help to find advantages and disadvantages. Further in the eexps,
measures that link together expected returns withdifferent risk adjustment measures are shortly ritesg and
risks to be taken. their advantages and disadvantages revealed.

2. Measurement of investment returns after the

decisions to invest are already made, when the3. Risk adjustment under normality assumption
results of the decisions are already clear. In this
case one should compare, for example, two Until the 1960s portfolio performance managemeas w
different dealers: the first of them achieved high measured according to generated returns only. Sheept
returns but took high risks, while the second oneof risk was known, but no one knew how to meastre i
achieved moderate returns on investment, but toolguantitatively. Modern portfolio theory showed ist@rs
nearly no risks on funds of a financial institution how risk may be quantified through the standardaten of
Also there may arise the need to assess not onlyeturns. Despite that, at that time there was ng an
different dealers, but also investment performancequantitative measure aggregating risks and retuimsse
of a certain structural unit or the quality of factors were analyzed separately, i.e. investosumgd
management of different portfolios of securities.  investments into similar risk classes according the
So from what was said above, one can say that riskstandard deviations of returns and then returretefnative
adjusted measurement may have the number of ditfere investments in certain risk classes were meastied [
possible uses starting from the measurement ahalige or Classical risk adjustment measures are based ®n th
already made investments or even companies, setting Capital Asset Pricing Model (CAPM) which proposkattit

financial goals and the measurement of the levethefr s worth to invest if expected returriRe] of this investment
attainment, development and implementation of revaard  exceed required returns, i.e.:

motivation systems, making capital allocation diecis, etc.
Example in Fig 1 and Table 1 illustrates the psscef Re = RFR +B; (Rn- RFR), (1)
risk adjustment. Imagine we have a number of tiadeto



where:

RFR denotes a risk-free rate;

R, denotes expected returns on the market portfdlio o

Risky assets;

Bi denotes beta afrisky asset.

CAPM has a number of relevant problems [15, 16}, b
the most important one related to the object ofgghper is
that this model does not assess the impact of imesg on a
certain portfolio under consideration. Risk andumetof a
prospective investment are compared with hypotaktic
market portfolio that we should have according &P
but in real world no one has such portfolio andsites,
portfolios managed by different portfolio manageliffer
substantially.

CAPM is based on the assumption that returns setsis
are distributed under normal probability distrilouti

The normal probability distribution has the folliogy
symmetrical probability density function [17]:

1

o+ 2n

e—(X—p)Z/ZGz,

(2)

f(x)=

where:
p denotes a mean of the normal random variable;
o denotes a variance of the normal random variable.
Whenp is equal to 0 and? is equal to 1, we have
standard normal variable (see Fig 2).

Probability Density Functic
y=normal(x;0;1)

Probability Distribution Functi
p=inormal(x;0;1
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Fig 2. Standard normal variable

Normality has a number of attractive mathematical

features that make calculations easier so manyridgem
economics assume normality of variables. We widicdss

portfolio over time and the rates of return foragpropriate
market portfolio over the same time period. Theslof the
characteristic line measures the relative volgtilitf the
portfolio returns in relation to the returns foethggregate
market. This slope is also known as portfolio beta
coefficient. A higher slope (beta) characterizepaoatfolio
that is more sensitive to market returns and tlaat dreater
market risk.

Deviations from the characteristic line indicat@que
portfolio returns relative to aggregate market metu These
deviations result due to different returns of indial
securities in the portfolio. Such differences woaithcel out
in the fully diversified portfolio.

J. L. Treynor showed that a rational risk-aversestor
would be willing to choose portfolio opportunitynés with
higher slopes, because the lines of higher slopelp h
investors to achieve higher indifference curvese SlopeT
of portfolio possibility line is equal to [2]:

R -RFR

T="—o, ®)

B

where:

R denotes the average rate of return for portfolio

during a specified time period,

RFR denotes the average rate of return on a misk-f

investment during the same time period,

Bi denotes the slope of characteristic line during tha

time period (the portfolio relative volatility).

Larger T value indicates larger slope and better
portfolio for all investors regardless of theirkrigreferences.
Because the numerator of this ratio is risk premand the
denominator is the measure of risk, the total esgiom
indicates the portfolio risk premium return pertuaf risk.
All risk-averse investors will try to maximize thigalue.
Beta indicates systemic risk and says nothing albet
diversification of the portfolio. So this measurgsames a
completely diversified portfolio.

Comparing a portfolidl’ value to a similar value of an
aggregate market portfolio indicates whether thetfploo
would plot above the security market lifg, value for an
aggregate market portfolio is calculated as follows

R -RFR

T =—m .

m Bm

(4)

In this expressiorfi, is equal to 1 (the market beta) and
indicates the slope of the security market lineerEfore, a
portfolio with higherT value thanT value of an aggregate

further in the section the ratios based on CAPM andmarket portfolio plots above the security marketeli

respectively assume normality of returns.

Treynor ratio J. L. Treynor developed the very first
measure of portfolio performance that included rashd
returns in 1965 [2]. He postulated two componehtssé:

1) Risk produced by general market fluctuations, and

2) Risk resulting from unique fluctuations in the

portfolio of securities.

In order to identify the risk produced by generairket
fluctuations he introducedhe characteristic linewhich
defines the relationship between the rates of mefor a

indicating better risk-adjusted financial results.

Treynor ratio was the very first step towards +isk
adjusted measurement. This ratio was the firstaimbine
returns of a portfolio of securities and the risk an
aggregate market. The adjustment of returns acogrdi an
aggregate market risk may be correct if and onlythié
portfolio of securities under consideration is yull
diversified, however, in practice this situation iBore
abstract than real.



Sharpe ratio W. F. Sharpe used this measure toinvestments, it is possible to come to wrong cosiols. For
evaluate the performance of mutual funds in 196p [3 example, let us assume that traditional Sharpe wftithe

Sharpe ratio is similar to Treynor ratio; howeveiseeks to
measure the total risk of portfolio by includingethtandard
deviation of returns, not systemic risk expressgdbbta.
This measure indicates the risk premium return ezhiper
unit of total risk.

Sharpe ratioSR is calculated as follows [5]:

cp_ R-RFR

I
O

(5)

where:

R denotes the average rate of return for portfolio

during a specified time period,

RFR denotes the average rate of return on rigk-fre

assets during the same time period,

o; denotes the standard deviation of the rate of metur

for portfolioi during the time period.

Later W. F. Sharpe [18] presented the other versio
Sharpe ratio that was called @aditional Sharpe ratiq7].
Suppose we have a portfolig, with a returnR. We also
observe a benchmark portfolib, with a returnR,. Letd be
the differential returrR—R,. Then traditional Sharpe ratio is
calculated as follows:

SR:Bi__RLz:i, (6)
o o,

d

whereoy is the standard deviation df

This ratio indicates differential return per uoit risk.
The traditional Sharpe ratio in one measure captuog only
risk, but also returns. A rising return differehtia a falling
standard deviation increases the traditional Sheafie, and,
conversely, a falling return differential or a ngi standard
deviation decreases the traditional Sharpe ratiencd,
comparing or choosing between two investment atéras
or alternative portfolios, we choose those witthieigSharpe
ratios.

It is important to have in mind, that the traolital
Sharpe ratio gives us sufficient information to mak
decisions, when the returns of alternative investsieor
structural units are not correlated with the reét tloe
financial institution's portfolio [8].

In the equation of the traditional Sharpe ratibe t
standard deviation of portfolio returns over theeafied
time period stands for risk measure, thus thioraticounts
for both, returns and the level of diversificatimina portfolio
of securities. Consequently, this measure is muarem
informative than Treynor ratio. In a fully diversil
portfolio of securities case both ratios would be same
because the standard deviation of fully diversifgexnitfolio
of securities is equal to the systematic standaxdation. In
a poorly diversified securities portfolio case, yirer ratio
would be higher that traditional Sharpe ratio.

The main disadvantage of traditional Sharpe riatite
fact that the ratio is correct if and only if cadiaie positions
to the portfolio are not correlated with the exigtportfolio.
If this assumption holds, then, while comparingative
investments, we choose that with the highest Shaate If
this assumption does not hold, while comparingriaittve

investmentA is lower than that of the investmesit returns

of the investmenA negatively correlates with returns of the
existing portfolio, returns of the investmeBt positively
correlates with returns of the existing portfolibhen the
purchase of ass& would reduce portfolio risk, while the
purchase oB would increase it, and it is possible that we
would preferA over B if we took these correlation effects
into account.

Jensen’s alphavl. C. Jensen applied the measure that
today is called Jensen’s alpha for a measuremerthef
performance of mutual funds in 1968 [4].

The Capital Asset Pricing Model -calculates the
expected one-period return on an asset or portfalithe
following way:

E(R) =RFR+B[E(R)-RFR, @)
where:
E(R) denotes the expected return on security or
portfolioi,

RFR denotes the one-period risk-free interest rate

B; denotes the systematic risk (beta) for security or

portfolio,

E(R.) denotes the expected return on the market

portfolio of risky asset.

If the expectations in the above equation are esgad
in terms of realized rates of return, we will hatke
following expression:

R = RFR+Bi[E(Rmt) - RFR]+Uti . (8)

One can see in the equation (8) that realizednetaf
security or portfolio over a specified period islinear
function of retunes of a certain investment ovespacified
period plus risk premium that depends on systemmesticof
certain security or portfolio plus a random erennt.

A subtraction of risk-free rate from the both sidé the
equation gives the following:

R ~RFR=B[E(R,)~RFR]+Ux. ©)

Equation (9) states that the risk premium of mdidfi
is equal toB; multiplied by market risk premium plus a
random error term. Hence, if this equation holdse t
regression intercept must be equal to zero. To measure
superior investment returns, one must allow foroa mero
intercept a,, that will be positive when the manager of
securities portfolio achieves higher returns thagragate
market, and will be negative, when the manageeoftisties
portfolio achieves lower returns than aggregateketar

R,—RFR=¢ +B[E(R,)—RFR]+Uit. (10)

Jensen’s alpha is based on the same principles as
Treynor ratio or traditional Sharpe ratio, and &ers alpha
has the same disadvantages that are charactéviskiose of
Treynor ratio and the traditional Sharpe ratio: ythere

subject to generic weaknesses of CAPM and theyyatopl
mean-variance world.



The information ratio The information ratio indicates a
portfolio average return in excess of a benchmanitfqio
over the some time period divided by the standa&dadion
of this excess return [19]:

R-RR,

d

(11)

where:
IR; denotes the information ratio for portfolio
R denotes the average return for portfélauring the
specified time period,
R, denotes the average return for the benchmark
portfolio during the same time period,
o4 denotes the standard deviation of the excessretur
during the same time period.
It is not difficult to notice that this measuretie same
as traditional Sharpe ratio, just called the infation ratio.
K. Dowd presented different version of the infotima
ratio [7]:

IR = (12)

R
1 Gd

W. F. Sharpe [18] shows that the information ratiay
lead to misleading decisions. This can be demamstrhy
the example. Let us assume that an investor h&wiaecof
two alternative fundsX and Y. Fund X has an expected
return of 5% and a standard deviation of 10%, amlfY
has an expected return of 8% and a standard dmviafi
20%. Therefore, fun& has an information ratio of 0.5, and
fund Y one of 0.4, and so the information ratio criterion
would lead us to prefexX to Y. Now suppose that the risk-
free interest rate is 3%, therefore, fuddhas the traditional
Sharpe ratio of 0.2, and funtione of 0.25, and so according
to the traditional Sharpe ratio criterion would deas to
prefer Y over X, and it is easy to show that tliscorrect
choice. The information ratio is misleading becaitsgoes
not account for the cost of funds.

Treynor-Black ratio The other alternative risk-
adjustment measure is Treynor-Black ratio thatheend, is
the same traditional Sharpe ratio, only squared [7]

disadvantage of the traditional Sharpe ratio: &aricti®n
regarding correlation of an asset under consideratvith
the portfolio. Suppose, we a have a portfolio and a
considering buying an additional asset. In ordeswercome
this correlation problem inherent for the tradiabrSharpe
ratio all we need to do is construct two Sharp@sabne for
the old portfolio taken as a whole, and one for tieav
portfolio or the portfolio we would have if we addnew
asset to the old portfolio. Denote the old Sharako rby
SR" and the new one BHR*®" and then we would make a
decision to complement the existing portfolio wahnew
asset if and only the following inequality hold§:[8
Buy the new asset, if and onlySR®">SR"Y . (14)

We complement the old portfolio with the new aséet
and only if the new portfolio has a Sharpe ratieager than
that of the old portfolio.

So the generalized Sharpe rule has no main
disadvantage of the traditional Sharpe ratio, thigtually
hinders its application possibilities, i.e. it istrbased on the
assumption that returns of the candidate portfplbgitions
does not correlate with the existing portfolio. &intwo
different traditional Sharpe ratios are computegktber and
compared with each other, this rule avoids the abov
mentioned disadvantage and, in my opinion, is most
reasonable of all and has wide possibilities foacpical
applications that are beyond the limits of thisctet This is
an approach that really may be of help in maxingzin
shareholders value of companies assuming normality.

4. Risk adjustment under non-normality assumption

Leaving behind the assumption of normality in retu
distributions, the classical risk-reward ratios dgzhson
CAPM become a questionable tools, because theyllgqua
take into account both positive and negative chanige
returns.

Significant deviations from normality have been
demonstrated for emerging markets and portfoliosh wi
derivatives [6]. Because returns of certain finahci
instruments may not be fitted to normal distribotia lot of
effort was devoted towards creation of alternativek
adjustment measures recently (see, for exampid4]9
These alternative measures allow us to comparehéo t
benchmark returns distributed not normally.

The classical Sharpe ratio equally accounts faottj

TBR _(R. - Rb]z (13)  Volatility (above the benchmark) and “bad” volaili This
P G ratio is fully compatible with normally distributetturns.
d By relaxing this artificial assumption of normalitye arrive
. . . . into an asymmetrical world where “good” and “bad”
Squaring obscures information, hence, it may be

misleading. For instance, an investor has a chofcevo
alternative fundsX andY. FundX has an expected return of
2% and a standard deviation of 5%, and fuhdas an
expected negative return of -2% and a standardatiei of
5%, risk-free interest rate is equal to 3%. ThawfdundX
has Treynor-Black ratio of 0.04, and fuxMene of 0.04 also,
and so according to this criterion both funds dre same,
but it is clear that this is not true.

The generalized Sharpe rul€he generalized Sharpe
rule was developed as a response to the followirgnm

volatility may differ strongly. And, moreover, ifesto model
asymmetrical preferences towards “good” and “bad”
volatility from the benchmark or we want to accodat
“small” and “large” deviations from the benchmawe need
asymmetrical risk adjustment measures.

Below we present some examples of alternative risk
adjustment measures.

The Minimax ratio Mathematical expression of this
ratio is the following [20]:




MMi = ﬂ, (15) (Dbl'l(x) Pk S V3 E(I’ Rb) + (18)

R, - minr, " E(r-R)_
where 1<t < T andr, is the vector of returns at tinhe This ratio equally accounts for negative and mpeesit
This ratio accounts for asymmetrical returns capt  events (losses and gains).
in denominator minimal value of returns observederov The meaning of Farinelli-Tibiletti ratio we will
period under consideration. It may be demonstrtitatithe illustrate in examples. Let us consider the follogvidata

larger the losses would be recorded, the lower rti®  (Table 2).
would be calculated.

Table 2. Farinelli-Tibiletti ratio: illustrative da
Sortino-Satchel ratioMathematical expression of this

ratio is the following [9, 11]: Weights 0.33 0.33 0.33
Returns of assét 3 4 11
SS= R-R, ' (16) Rgturns pf asset B 1 8 9
= q Differential return of asseX (R,=6) -3 -2 +5
({/12(“ _&) Differential return of asset (R,=6) -5 +2 +3
T - _

Both assetsX andY, have the same differential return,
whereq denotes the left order of the distribution densifty — average and variance, their Farinelli-Tibilettiioatare also
returns. the same and equal to 1, but we see that chatierof

The larger isq, the more stress we put on negative risk and return differs. Assét demonstrates moderate losses
outcomes in the left tail. Here in the denominatee (-3, -2) and on the other hand the chance of ogk siake
concentrate on the negative events only. This allde  (+5), while asseY displays moderate favourable returns (+2,
account for investor preferences towards risk &slee and ~ +3) and a possibility of a large loss (-5).
asymmetrical behaviour of returns. Suppose that an investor strives to escape hugpedo

then hisp < q. If p=1 andq = 2, then with reference to (17)

Farinelli-Tibiletti ratiac Mathematical expression of this We get the following: Farinelli-Tibiletti ratio oéssetX is
ratio is the following [14]: equal to 0.8, and the one of as¥eis equal to 0.57, s&

should be preferred t6

Suppose that an investor cares no about losses but

1T rather seeks to earn high profitspl q, p = 2 andg = 1,
p/T Z( —Ry).P then vv_ith reference to (17) we get the followingiriRelli-
i=1

O, (X) = , (17) Tibiletti ratio of asseX is equal to 1.73, and the one of asset
T Y is equal to 1.25, s¥ should be preferred ta
/ Z rn—-Ry)_¢ Suppose that an investor does not care about large
=1 losses, but it is important to him to overcometlibachmark,
then hisp < g. If p = 0.5 andq = 1, then with reference to
where: (17) we get the following: Farinelli-Tibiletti ratiof asseX

(ri = R):" = (max(r - R,, 0)); is equal to 0.33, and the one of aséét equal to 0.66, S¥

(ri = R).4 = (max(R - ri, 0))%; should be proffered ty.

p, > 0,p andq are respectively right and left Farinelli-Tibiletti ratio is also sensitive to the

orders of risk adjustment measure. benchmark — the ratio decreases as the benchmsekRas

Farinelli-Tibiletti ratio is nothing but the ratioetween increases. Let us consider another example (T3ble 3
the favourable events and the unfavourable ones.

When the benchmark, is fixed, the higher the ratio, Table 3. Farinelli-Tibiletti ratio: illustrative da Il
the more preferable is the risky asset.

The orders of the ratip ir q are chosen following the  Weights 0.33 0.33 0.33
following reasoning. The magnitude of ordpdepends on  Returns of asset 3 4 11
the relevance given to the outcomes on the leét tdilthe Returns of asset 1 8 9

probability distribution. For a given benchmalk the left Differential return of asseX (R,=4) -1 0 +7
order g reflects agent's feeling about the relative Differential return of asset (R,=4) -3 +4 45
consequences of falling belolw If the main target of the
investor is to hit the target without particulagaed to the In this case the return on benchm&kis equal to 4,
amount, it is advisable to choose small magnitutig. df Farinelli-Tibilettti ratios of both assets are requal to 1,
small deviations below the benchmatk are relatively whenp =q = 1: Farinelli-Tibiletti ratio of asseX is equal to
harmless when compared to large deviations, theis it 7, and the one of ass¥tis equal to 3, so an investor will
advisable to choose large magnitude af Analogous preferX overY.
reasoning applies when choosing the magnitude gift ri AssetsX andY have the same traditional Sharpe ratios
orderp. and Farinelli-Tibiletti ratios differ. So the lattes more
Let p = g = 1, then Farinelli-Tibiletti ratio reduces to skewness-sensitive than Sharpe ratio.
the following expression [14]:
To conclude, when we cannot rely on the normality
assumption, Farinelli-Tibiletti ratio is the mosewtloped



from asymmetrical risk-adjustment ratios becausajitures
not only skewed and heavy tailed distributions,
asymmetrical preferences of an investor as well.

but

5. Conclusions

After the analysis of two classes of risk adjusitne

measures the following conclusions can be made:

1. While measuring returns of alternative investments
ex anteor investment®ex post it is important to
account not only for expected or achieved returns,
but also for expected or taken level of risk. T¢ost
of analysis may be carried out using risk adjustmen
measures.

2. Classical risk adjustment measures are based on the
Capital Asset Pricing Model which assumes the
normality of returns.

3. When the normality assumption holds, the
generalized Sharpe rule is preferable in assessment
of risk-adjusted returns or performance
measurement.

4. When we cannot rely on the normality assumption,
Farinelli-Tibiletti ratio is the most developed fno
asymmetrical risk-adjustment ratios because it
captures not only skewed and heavy tailed
distributions, but asymmetrical preferences of an
investor as well.
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VERTINIMAS, KOREGUOTAS PAGAL RIZIKA: SIMETRINES IR ASIMETRINES METODIKOS
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E-mail: audrius.dzikevicius @takas. |t

Gauta 2005 01 31; priimta ...

Santrauka. Siandien finansinstitucijos visame pasaulyje labai domisi vertini koreguotu pagal rizik nes j vadovylt bei
akcininkai nori Zinoti realius planuojaprpasiekti ar jau pasiektfinansiniy rezultat, vertinimus, kadangi yra svarbu, keki
rizika prisiimant bus arba buvo pasiekta vienpér kitokiy rezultaty. Finansinius rezultatus ir prisiimamizika i viema rodikli
bando susieti vertinimo, koreguoto pagal rizikoncepcija bei atitinkamos metodikos, kuriosra gtraipsnyje nagréfamos.
Vertinimo, koreguoto pagal rizik metodikos straipsnyje suskirstytpdvi skirtingas klases pagal tai, ar jie paremielaida,
kad tiriamy rinkos kintanwjuy ar portfeliy pelningumai yra pasiskikstpagal normalji pasiskirstymo ésn, ar ne. Atlikta
analiz leido padaryti tokias iSvadas: kai prielaidal ciormaliojo skirstinio galioja, apibendrint8harpe metodika yra
pranaSeshuz kitas Sios klas vertinimo, koreguoto pagal rizikmetodikas; kai negalima taikyti prielaidoél shormaliojo
skirstinio, tuometFarinelli-Tibiletti koeficientas yra pranasSesnis uz kitus asimetrini@dinimo, koreguoto pagal rizik
rodiklius, nes jisivertina ne tik tiriam finansini duomem nuokrypas nuo normaliojo skirstinio, bet ir lei@Ztsizvelgtii
skirtingas investuotojo preferencijas laukiamo pélvar nuostolio atZvilgiu.

RaktaZodZiai rizika, pelningumas, vertinimas, koreguotas padaika, vertinimo, koreguoto pagal rizik metodikos,
normalumas, asimetis preferencijos.
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