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Abstract. This article describes a formation of various portfolios models based on H.
Markovitz portfolio theory. The portfolios which can include instruments with fixed profitability
and common stock are considered. As a risk measure VaR indicator is used. In the research
historical data on the stock prices included in the Dow30 market index were used. The profitability
of all shares was analyzed in the period from 01.09.2015 to 01.09.2016 on one day basis.
Companies included in the surveyed portfolios were selected using factor analysis method. They are
considered as a portfolio consisting of a uniform distribution of shares and optimization portfolios.
In these optimization models maximization of portfolio efficiency at the set risk level and
risk minimization at the set level of efficiency can act as criterion functions. In some optimization
tasks efficiencies of risky assets are calculated considering market changes. For portfolios of
different profitability, the optimal curves "Profitability-Risk" are constructed. Comparison of the
results is providing. Portfolios consisting of shares of various companies are explored. Depending
on the investor's attitude to risk, appropriate portfolios can be chosen.
Numerical results of effective assets distribution within the portfolio for various
optimization problems statements are shown.
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NOBYOOBA | ONTUMI3ALUIA MOAENEN PIBHUX MOPT®ENIB HA OCHOBI
NMOKA3HUKA VaR

Anoramis. Y jgaHiii poOoTi posrisimaeThes moOyAoBa pPIi3HUX Mojened moprdenis,
TpyHTYyIOUHCh Ha opTdenpHoi Teopii I'. Mapkogimna. Posrasmatorecs moprderni, CKIIaJoBUMHA SIKUX
MOXYyTh OyTH aKkmii Ta iHCTpyMEHTH 3 (IKCOBAHOK JOXiAHICTIO. B sKOCTI Mipu pHU3HKY
BUKOPHCTOBYEThCS MOKa3HUK VaR. Jls aHamizy BUKOPUCTOBYBAIIMCS ICTOPHYHI aHi IiH aKIIii, 1o
BBiMUIM 10 puHKOBHi iHAEKcY Dow30. IIpoananizoBaHo mpuOYyTKOBOCTI BCiX akIiii B mepiona 3
01.09.2015 mo 01.09.2016 3 iHTepBajIOM OJWH JIeHb. [3 3acToCyBaHHIM MeTOAYy (aKTOPHOTO
a”aii3y, Oynm BimiOpaHi KommaHii, ki yBIHIUIM B MocmipKyBaHi mopTdeni. PosrmsmatoTees sk
nopTQeb, MO CKIAAAETHCS 3 PIBHOMIPHOTO PO3MOALTY aKIii. Tak 1 ONTUMI3aliifHi mopTdeni.
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Y mnoOynoBaHMX ONTHMI3aMiMHUX 3a7adaxX [ITbOBUMH  (DYHKIIISIMH  BUCTYIAIOTh:
MakcuMizaliss e(QpeKTUBHOCTI MOpTQes Mpu 3aJaHOMYy pPiBHI PU3UKY 1 MiHIMI3allil PU3UKY NpU
3a/laHOMy PiBHI €eKTUBHOCTI. B oxpemMux onTumizamiiHux 3ajadax 3HaXOJATHCSA €(PEKTUBHOCTI
PU3UKOBUX aKTWUBIB 3 ypaxyBaHHSIM 3MiHU puHKy. s moprdeniB pizHoi npubOyTKOBOCTI,
mobysoBani onTuManbHi KpuBi «[IpuOyTkoBicTb-Pu3nk». PoOWTBCS TOPIBHSIHHS OTPUMAaHHUX
pe3ynbTatiB. JlOCHipKyOTHCS TOPTQENI, MO CKIANAIOTHCS 3 aKIliid Pi3HUX KOMMaHii. 3aIeKHO Bij
CTaBJICHHS 1HBECTOpA JI0 PU3UKY MOXHA BUOPATH BiAMOBIAHI MOPTQEITi.

HaBonsiteest umcenbHi pe3ynbraTd €)EeKTUBHOTO PO3MOJIIY aKTHBIB BCepeanHi moptdens
JUTS PI3HUX TTOCTAaHOBOK ONTHUMI3alliHUX 3a7ad.

KurouoBi ciioBa: nmoptdens, pu3uk, NpuOyTKOBICTh, VaR, akTHB, onTuMizaris

®opmyi: 17; puc.: 4; tabmn.: 11; 6161.: 14; nogarkis: 6

Oneinux B.

0.2.H., OoyeHm, npoghecop Kagpeopu eKOHOMUYHOU KUOEepHEemMUKU,
Cymckoti eocyoapcmeennbiil ynusepcumem, Cymu, Ykpauna,
e-mail:oliynyk.viktor@gmail.com

benosa H.

0.9.H., 0OyeHm

npoghecop kageopu unancos, 6AHKOBCKO20 dena U CMpaxo8aHus,
Cymckotl cocyoapemeennnlii ynusepcumem, Cymu, Ykpauna;
e-mail:oliynyk.viktor@gmail.com

NMOCTPOEHUE U ONTUMU3ALNA MOOENEN PA3JTIMYHbLIX MOPT®ENEN HA
OCHOBE NOKA3ATENA VaR

AHHoTaums. B panHO#l pabore paccMaTpuBaeTCsi TOCTPOCHHE pa3IMYHBIX MOJenei
nopTdernei, oCHOBbIBasiCh Ha nopTdensHoi Teopun I'. MapkoBuna. PaccmaTtpuBatorcs noprdenm,
COCTaBJISIFOIIAMHU KOTOPBIX MOTYT OBITH KUK W WHCTPYMEHTHI ¢ (PUKCHPOBAHHON JTOXOMHOCTHIO.
B kauectBe Mepbl pHcKa HCHOJIB3yeTCs TNOKazarenb VaR. Jlnsd aHanu3a HCHOJIB30BaJIUCh
UCTOPUYECKUE JaHHbIE [I€H aKUuil, BKIIOYEHHbIX B peiHOUHBI  mHAEKC Dow30.
[Ipoananu3upoBansl qoxogHOCTH Beex akmmil B iepuoa ¢ 01.09.2015 mo 01.09.2016 c unTepBamom
onuH ron. C mpuMeHeHHeM MeToJa (DaKTOpPHOro aHain3a, ObUTM OTOOpaHbl KOMIAHWHU, KOTOpHIE
BOIIITH B HCCIIeyeMble mopTdenn. PaccMarpuBaroTes Kak moptdesb, COCTOSINN 13 paBHOMEPHOTO
pacrpeieneHus akuui, Tak ¥ ONTUMH3AIIMOHHbBIE TIOPTHETH.

B mocTpoeHHBIX ONTUMHU3AIMOHHBIX 3a/Jadyax LEJIeBbIMH (PYHKLUUSAMHU BBICTYNAIOT:
Makcumu3ausa A(GGHEeKTHBHOCTH TOPTQENs TP 3aJaHHOM ypOBHE PHCKa U MUHHUMH3AINN PHUCKA
NpU 33JaHHOM YpOBHE 3(PQPEKTUBHOCTH. B OTAEIBHBIX ONTHUMHU3ALMOHHBIX 3a7adyax HaXOMSITCS
3¢ (EKTUBHOCTU PUCKOBBIX AKTHBOB C yY4€TOM HM3MEHEHMs pblHKA. [[ns moptdeneit pazmuuHOM
JIOXOJTHOCTH, TIOCTPOEHBI ONMTHMalbHble KpuBble  «JloxomHocTh-Puck». Jlemaercs cpaBHeHHE
MOJTyYEHHBIX pe3yibTaToB. Mccneaytores nmoprdenu, cocTosAMe U3 aKIMi pa3lTudHbIX KOMIIAHUM.
B 3aBHCHMOCTH OT OTHOIIICHHSI MHBECTOPA K PUCKY MOKHO BEIOpPAaTh COOTBETCTBYIOIINE IOPTQEIH.

[IpuBogsTCs uYMCICHHBIE pPE3yAbTAaThl IPPEKTUBHOTO pacHpeneNieHHs] aKTUBOB BHYTPH
nopTdens A pa3IudHbIX TOCTAHOBOK ONTHUMH3AlIMOHHBIX 3a]1a4.

KiroueBsle ciioBa: moptdeins, puck, T0X0IHOCTh, VaR, akTHB, ONTUMH3AIHS

®opmyn: 17; puc.: 4; Tabn.: 11; 6ubn.: 14; npunoxenuit: 6

Introduction. The founder of financial instruments portfolio optimization is H.Markovitz
[7]. J.Tobin [14], F.Black, W.Sharp [12]. Lintner [5], etc. were also engaged in the formation of
various portfolios models.

In a risk management the approach on the basis of VaR indicator succeeded in H.Markovits
portfolio formation problems solution. As a rule this indicator isn't used with reference to the
markets which are in crisis [3].
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Historically VaR concept was inseparably linked with delta-normal method of this indicator
calculation. In its basis there is suggestion about the normal law of distribution of logarithmic type
of market risk factors profitability. Using this method of VaR calculation the problem decision can
be optimized.

Literature Review. The problem of constructing an optimal portfolio was considered by
many scientists. Thus, Philippe Jorion [4] explores the risk and return relationship of active
portfolios subject to a constraint on tracking-error volatility, which can also be interpreted in terms
of value at risk. Such a constrained portfolio is the typical setup for active managers who are given
the task of beating a benchmark. David Blanchett and Hal Ratner [2] introduce a new utility
function to determine the optimal portfolio allocation for an income-focused investor which
incorporates downside risk. Shalit H. and Yitzhaki S. [10] present the mean-Gini (MG) approach to
analyze risky prospects and construct optimum portfolios. The proposed method has the simplicity
of a mean-variance model and the main features of stochastic dominance efficiency.

In 2001 Basak S. and Shapiro A. [1] analyzed optimal, dynamic portfolio and
wealth/consumption policies of utility maximizing investors who must also manage market-risk
exposure using Value-at-Risk (VaR). They found that VaR risk managers often optimally choose a
larger exposure to risky assets than non-risk managers and consequently incur larger losses when
losses occur. Also they suggested an alternative risk-management model, based on the expectation
of a loss, to remedy the shortcomings of VaR.

Rockafellar R. and Uryasev S. [8] proposed to use conditional value-at-risk (CVaR) as a
measure of risk with significant advantages over value-at-risk (VaR). It provides optimization short-
cuts which, through linear programming techniques, make practical many large-scale calculations
that could otherwise be out of reach.

Methods. Let's consider possibility of VaR indicator application to the market risks
evaluation and management. Let us have some portfolio consisting of open positions. Portfolio VaR
for the given confidential level « and the holding period of positions ¢ is defined as such a value
which provides a possible losses coverage of the portfolio's holder for time t with
probability p=1-«.

One of the approaches of portfolio VaR calculation is based on the knowledge about
individual PVaR:

VaR =~ PVaR" QPVaR (1)

where PVaR - a vector-column of position individual risks; Q - correlation matrix.

Let's consider portfolios which can compose of instruments with fixed profitability and
common stock. As a risk measure we will use VaR—indicator. In H.Markovitz classical portfolio the
risk was estimated by the dispersion.

A. H. Markovitz Portfolio.

Al. Maximum efficiency portfolio.

It is necessary to find shares of the initial capital distribution x, (i = I,_n) which maximize
expected portfolio efficiency £,, taking into account its separate components efficiencies
E, =In(P'/P’) , where P' -is the stock price at the end of the period; P’ - is the stock price at the

beginning of the period. The required value of portfolio risk VaR" is thus provided and the balance
condition is satisfied :

> ox =1 )



During the given portfolio formation regular risks and the investor's attitude to risk aren't
considered. Portfolio includes only risky assets.

n
E, = inE,. — max

i=1
JPVaRT QPVaR = VaR® &)
in =1
i=1

A2. Maximum utility portfolio.
It is necessary to find shares of the initial capital distribution x; which minimize portfolio

risk (1). The required level of portfolio efficiency Eis thus provided and the condition (2) is
satisfied. During the given portfolio formation regular risks and the investor's attitude to risk aren't
considered.

NPVaR" QPVaR — min

n

inEi = E* (4)

A3. A maximum efficiency portfolio (taking into account risk-free assets).

The portfolio of A1 type is considered taking into account that in the portfolio there is risk-
free financial instrument with a share xj and efficiency E,. The theory of the best portfolio
formation suggests that risk-free asset is the security which offers a fully predictable rate of return,
calculated in monetary units, chosen for analysis, and the investor is not to review his decision
within the given period. If there is no particular investor we can consider risk-free assets as such
assets which offer investor a predictable rate of return within the period of trading. The portfolio (3)
takes the form:

n
E, = inEi — max

i=0

PVaR"QPVaR = VaR' )

in =

A4. The maximum utility portfolio taking into account investor's attitude to risk.
Determination of minimum risk portfolio taking into account investor's attitude to risk is
reduced to the following optimization problem:

vV PVaR" QPVaR — min
2TinEi = E* (6)

i=1

ixi =1
i=1
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1 . .
where 7 = E > 0 - reflects investor's tolerance to risk;

R =-wU"(®)/U'(w) - is the relative risk measure of Arrow and Pratt;
U(w) - is Neumann-Morgenstein utility function.

AS5. Maximum utility portfolio in the process of investment strategy selection taking into
account investor's liabilities.

Let's consider the one-period model, which characterizes investors activities in the financial
market who form their assets portfolio taking into account their current and future obligations.
These investors are, for example, pension funds and insurance companies that choose an investment
strategy based on the ratio between their assets and liabilities.

Let's denote the initial value of the investor's net liabilities as L’, and their value at the end
of the considered time period as L'. Then the liabilities increase rate, which in particular depends
on such factors as risk-free assets rate of interest, inflation, economic growth indicator etc., will be
L'-r

LO

represented by the following random variable: R, =

Let's suppose that the initial market value of investor's assets is equal 4°. Forming the
investment portfolio which consists of 7 risky investments and has the profitability £~ investor
increases his assets value to 4' = A°(1+ E") at the end of the considered period.

The difference between assets and liabilities at the initial moment of time is
equal S° = 4° —L°, at the end of the period it is equal S'=A4'-L'. In accordance with the
Markovitz approach, investment portfolio selection x; taking into account current and future
liabilities, 1is carried out so that it provides the required portfolio efficiency
§-8"_ A . L

S° A= A - L
investment portfolio, which is to be distributed, equals M* = 4' — L'.
The portfolio in the given statement looks like as following:

vV PVaR" QPVaR — min
inEi = ES (7)

E’ = 5 R, . Thus it is necessary to consider that the total sum of an

B. J.Tobin Portfolio

J. Tobin solved the Markovitz problem for the case when there are market risk-free securities
included into the investment portfolio.
He suggested that if there are market risk-free securities, the solution of the optimal portfolio

problem is simplified. Let's consider *?as the portion of capital invested in risk-free portfolio part,
E, as risk-free rate of return (risk-free securities efficiency). Thus Markovitz problem of the

efficient portfolio looks like as following
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\VPVaR" QPVaR — min
xoE, + inEi =E" (8)
=1

n
X, + in =1
i=1

C. Black Portfolio

Black model considers a financial market where are no risk-free assets. Instead, the so-called
zero beta coefficient portfolio is introduced.

This model allows formation of any portfolio in the case of constraints (2) existence. The
feature of this model lies in possibility to obtain any, as much as big, efficiency, but at the expense
of the rapidly growing risk.

Let's suppose that an investor, for the sake of future earnings, wants to increase his initial
capital P°and invests the additional amount of capital P*. Then, when buying different assets, he

*

n " . 7 P
has D P’ =P’ +P" [13]. After formula conversion, we have Y x, +x,,, =1 , wherex,,, = —
i=1 i=1

Black portfolio looks like as following:
VPVaR" QPVaR — min
n+l (9)

To find a financial asset rate of return, taking into account market conditions, Black
equation is used:

E; :IOO + B (E" _po)
cov(E,,E™)
o’ (E™)

p° - rate of return of the zero beta coefficient portfolio;

where 5, = - is called the beta of the i- asset;

E™ - return on the market portfolio.

In practice, as the market portfolio rate of return financial indexes value is used (Dow Jones,
Standard & Poor's 500, NYSE, NASDAQ, etc.) which provides generalized information about the
financial market conditions.

Knowing the return on assets in the portfolio, we can form the corresponding model.

D. Tobin-Sharp-Lintner portfolio.

In the Sharp-Lintner model of financial assets pricing financial market is suggested to
consist of the risk-free asset 4°with efficiency E, and risk assets 4, with efficiencies E, .

This model is more related to market structure rather than to the portfolio structure. It is
believed that there is a risk-free asset (usually these are government securities or deposits in large
banks) which efficiency does not depend on market conditions. If the return on risk-free asset is £, ,

then its expected rate of return is also E,, o°(E,) =0 and cov(E,,E,)=0. All assets except zero
asset A, are considered to be risky, i.e. o(E,)>0. In this model portfolio with vector

X =(x4,%,,...x,) 1if x, #1can be represented as a linear combination of risk-free and risky
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portfolio: x =x,e, +(1-x,)y,, where e, = (1,0,0,...0) is the risk-free portfolio that coincides with

xl n

,...x—) - is only risk including portfolio.

the risk-free asset; y, = (0,
I-x, 1l-x,

To find the profitability of risky assets, taking into account market changes, we use the
following Sharp-Lintner equation:

E =E,+B,(E" -E,)
cov(E,,E™)
o (E™)
The equation of Sharp-Lintner could be rewritten as following:
E,—E,=p(E" - E,)
The difference (E, — E, ) is called the risk award for the risky asset 4,, and (E" —E,) is

called the risk award for the market portfolio.
In this formulation we have the following optimization problem:

NPVaR" QPVaR — min
inEi =E (10)

where S, =

E. Portfolios with additional linear restrictions.

The constructed models are basic in the formation of a real investment portfolio and reflect
the impact of unsystematic risk. It is possible to supplement all received models with the following
restrictions

El.-1<x, <1 - when short sales of a financial asset are permitted.

E2. in <1 -instead of the balance condition (2).

E3. le. =0 - instead of the balance condition (requiring the purchase of some assets by
selling the other).

E4. Inequalities “ < “ can be used instead of " =" in the constraints including values of the

efficiencies £~ or VaR".
ES. x; > 0 - prohibits short sales of financial instruments.

Eé. Z P.x, =" - takes into account the systematic risk

where [, - is the regression ratio of the i- financial instrument on the market index;

P" - is the required value of the total portfolio regression ratio on the market index.

Results and Discussion. Let's consider the stock market Dow30 (Appendix A). Let's
assume that we plan to form an optimal portfolio of six companies' shares.
It is necessary to assess the market risk by VaR calculation both for the entire portfolio and for
individual companies while investing for a specified number of days. For the analysis we use the
historical prices of our portfolio shares in the Dow30 with the daily VaR calculation depth being
one year period (01/09/2015- 01/09/2016).

Selection of the necessary financial instruments in the investment portfolio will be carried
out with the help of factor analysis. Consider the formation of a portfolio of 6 shares based on the
results of the factor analysis (Appendix B).
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Portfolio based on Figure B1 (Portfolio A).
e Coca-Cola Company (KO)

¢ General Electric Company (GE)

e JPMorgan Chase & Co (JPM)
Microsoft Corporation (MSFT)

Pfizer Inc (PFE)

Wal-Mart Stores Inc (WMT)

Portfolio based on Figure B2 (Portfolio B).
Caterpillar Inc (CAT)

Coca-Cola Company (KO)

Goldman Sachs Group Inc (GS)

Nike Inc (NKE)

Pfizer Inc (PFE)

UnitedHealth Group Incorporated (UNH)

The portfolio of the most profitable stocks (Portfolio C).
3M Company (MMM)

EI du Pont de Nemours and Company (DD)

General Electric Company (GE)

Intel Corporation (INTC)

Johnson & Johnson (JNJ)

Microsoft Corporation (MSFT)

Let's suppose we have initial capital of K = 100 000 $ and its distribution is uniform between
the issuers. Using correlation and covariance analysis, we find the correlation matrix of daily price
changes.

With the use of appropriate mathematical tools, as well as taking into account historical data, we
obtain the parameters of one-day 95% VaR estimates of the individual issuers as well as the whole
portfolio (Appendix A) (Tables C1-C3).

Let's consider the decision of several kinds of optimization problems.

1. A problem about the maximum efficiency portfolio finding when short sales of the
financial asset are prohibited (A1).

n
Ep = le.El. — max
i=1

PnVaRTQPVaR =VaR" (11)

Zx,. =1
i=1

x; =20

As the limiting restriction of risk indicator we can use VaR of the portfolio at uniform
distribution of stock (Tables C1-C3).

After solving (11) we obtain the maximum efficiency of the portfolios: portfolio A- 15,22%,
portfolio B - 8,62%, portfolio C - 25,57% . In this case the optimal portfolio structure is represented
in Appendix D (Tables D1-D3).

2. The problem of finding the maximum utility portfolio (A2).
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NPVaR"QPVaR — min
D> XE =E
i=1

ixi =1
i=1

x; =20

(12)

As the limiting restriction of profitability we can use E " of the portfolio at uniform
distribution of stock (Table C1-C3).

After solving (12) we obtain the minimum portfolios risk: portfolio A- 250,26$; portfolio B
- 262,76%;, portfolio C - 277,538. In this case the optimal portfolio structure is represented in
Appendix E (Tables E1-E3).

We construct an optimal curve " Profitability - Risk" for three portfolios.

E% 35
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0 500 1000 1500 2000 2500 3000 3500
. . . VaR,$
Portfolio B = = Portfolio A eseeee Portfolio C
Figurel. Optimal curves " Profitability - Risk"
Consider the risk indicator in a form:
VaR
VaR,, =——=k_,o (13)
P

where P — the share price at the opening, $; k,_,— quantile of the distribution of returns with a

confidence level a.
For example, for standart normal distribution: k,_,s =1,645; k,_,, =2,326.

Let’s consider the most useful portfolio:
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JPVaR, QPVaR,, — min
D> XE =E
i=1

ixi =1
i=1

x;20

(14)

As an example, we find the optimal solution (Appendix F) for portfolio B and compare it
with the previously obtained (Table E2).
For the portfolio B we obtained the next regression:

VaR,, =163,9128 +0,6568VaR , (R* = 0,996 ; F =3554,5) (15)

From these results it can be concluded that the formation of equal profitability of the
portfolios of the same set of companies the optimal proportion of shares in the portfolio varies
according to the risk criterion.

When considering the time slot ¢ the risk of portfolio can be founded using the formula:

VaR, = VaRt (16)

We assume that the portfolio is efficient if the profitability of the portfolio over its relative

: . VaR
magnitude of risk RVaR = a2

E > RVaR (17)

Figure 2 shows the distribution of efficient portfolios on the time interval t = 254 if the condition
(17) is true.

£ 35
30 essccoe .
25 LA P
’—’—
20 _ -
P d
15 s

10
(-
5

O T T T 1
0 5 10 15 20

RVaR,%

e POrtfOlioB == = Portfolio A eeeeeePortfolioC

Figure 2. Efficient portfolios
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Analysis of the data allows to obtain an optimal portfolio for a given level of return and risk.
In the formation of the portfolio must also take into account the investor's attitude to risk, based on
studies of the utility function ([9]).

Conclusion. In this paper, various optimization problems statements on the basis of
H.Markovits portfolio theory are provided. The maximum efficiency and the maximum utility
portfolios are considered, taking into account the investor's attitude to risk. Linear restrictions,
reflecting the systematic and unsystematic risk, as well as the short sales prohibition are provided.
Numerical results of the portfolio optimization are given, with risk assessment being based on the
index.

Appendix A
Table Al
Companies and their profitability in the Dow 30.
Profitability,% Opening prices,

Ne Company (01/09/2015-01/}(’)9/2016) 02/09/2016, §
1 | 3M Company (MMM) 23,64 180,53

2 | American Express Company (AXP) -16,73 65,06

3 | Apple Inc (AAPL) -5,39 107,7

4 | Boeing Company (BA) -0,57 130,89

5 | Caterpillar Inc (CAT) 6,37 82,19

6 | Chevron Corporation (CVX) 21,35 100,89

7 | Cisco Systems Inc (CSCO) 19,95 31,65

8 | Coca-Cola Company (KO) 9,77 43,52

9 | EI du Pont de Nemours and Company (DD) 30,35 70,18

10 | Exxon Mobil Corporation (XOM) 14,43 87,42

11 | General Electric Company (GE) 22,95 31,25

12 | Goldman Sachs Group Inc (GS) -11,21 168,52

13 | Home Depot Inc (HD) 14,24 134,77

14 | International Business Machines (IBM) 7,65 159,88

15 | Intel Corporation (INTC) 23,31 36,21

16 | Johnson & Johnson (JNJ) 23,69 119,36

17 | JPMorgan Chase & Co (JPM) 4,83 67,4

18 | McDonald’s Corporation (MCD) 19,45 115,93

19 | Merck & Company Inc (MRK) 15,57 62,59
20 | Microsoft Corporation (MSFT) 28,09 57,67
21 | Nike Inc (NKE) 4,69 58,63
22 | Pfizer Inc (PFE) 7,39 34,78
23 | Procter & Gamble Company (PG) 22,32 88,48
24 | The Travelers Companies Inc (TRV) 17,32 118,06
25 | United Technologies Corporation (UTX) 15,29 107,19
26 | UnitedHealth Group Incorporated (UNH) 16,01 136,5
27 | Verizon Communications Inc (VZ) 13,34 52,8
28 | Visa Inc (V) 13,18 81,57
29 | Wal-Mart Stores Inc (WMT) 11,81 72,99

30 | Walt Disney Company (DIS) -7,75 94,75
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Appendix B

The results of the application of factor analysis for the Dow 30 stocks.
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{Marked loadings are > 700000)
Factor Factar
‘Yariable 1 2
Var1 [ 05356091 -0,209535
‘War2 04203287 0855442 0191558
‘ar3 0137099 0854112 0036342
“ard 0186267 | 0931103
‘ard 0275863| 0072408 0575451
Yarb 0/667318| -0,137294 0653311
War? 0,425051| 0220821
Ward 0802700 -0,383056 0235110
Ward 0,558546| 0119157 0356854
Yarll 0557832 -0,286974
Yarll 0932933| -0,051492 02803582
Warl2 0236928 0944418 -0,109262
arl3 0,.814397| 0045713
Warld 0,123843| 0058354 0936254
Warls 0,593458| 0555943 0360094
Warlg 0601633/ -0,338057
arl/ 0272066| 0752178 0455541
‘arld 0523099 -0,440355 0,050080
Warl9 0.423442| 0036781
ar2l 0,858265| 0,097655 0,110633
War21 0,228818| 0637789 -0583454
War22 0,146630| 0285880
War23 0732753| -0 467471 0413832
‘ar2d 0862353| 0049593 0418416
‘arda 0,545616| 0092647
‘ardh 0334445/ -0,300986
Ward? 0500450/ -0,616970
War2g 0,703776| 0382793
War29 0,174801/ -0,619834
War3ld 0067484| 0536523
Explvar | 9608328 7293107
Prp.Totl | 0320273 0243104

Figure B1. Factor in the price based on load

Factor Loadings (Warimax raw) (SpreadsheetZ)

Extraction: Principal cornponents

{Marked loadings are = 700000}

Factor | Factor Factar Factar I

“ariable 1 2 3 4
Varl [ 051890500,181189) 0,521510) 0200814
ar2 0,480699 0,367313 -0,179790 0315628 1
ard 0423832 0271890 0136260 0355363 1
Sard 05917456 0,196609 0253160 0333920
arh 0,330900 0079671 0095377 0086439 1
“arb 0591110/ 0,135139 0452310 -0,114331
Sarr 0503745 0143329 0354004 0377634
Sard 0,229357 0096320 0712456 02141330
ard 0521906 0034260 0132754 0150157 |
“arl 0562037 | 0,130845 0495776 -0,146501 |
Sarl 1 005357 0291519 03209644 03353659 0
“arl2 0701059 0363119 0094476 0348049 1
“arl3 0204151 0286257 0317057 068231810
“arld 0594568 0,131609 0281728 0267099 0
“arls 0514994 0229965 0251309 0374400
“arlf 0297393 0521341 0563208 0052317 1
arl? 087291 0360416 0191008 0337536 0
“arlg 0105328  0,165220 0510324 0420805
“arl9 0,304507 0563010 0259057 0134025 1
“ar20 0404115 0321820 0274066 0 445553 0
Sar2l 0135397 | 0,186737 0132650 071992810
Sar22 0123550 0317092 0171549 01137150
“ar23 0,268955 0245496 0667535 023572810
Sar2d 0439600 0328511 0464210 03177730
“ar2s 0534131 0145376 0267250 0353751 0
“ar2b 0,186075 0747533 0050552 02781160
S ar2y? 0,300247 0078734 0BGA5EE 0162817 1
“ar2g 0,377287 0433705 0196705 0554636 0
“ar2d 0025553 0,119950 0461789 03122421
“aril 0430113 0215851 0311745 0405754 1
Explvar | 6246724 3302407 4303634 3 5402851
Prp.Totl | 0231557 0112747 0143454 0118009 !

Figure B2. Factor loadings on the basis of profitability

Appendix C
Estimates of VaR 99% level of the portfolio at uniform distribution of stock.
Table C1
Portfolio A.

. Compan .
Indicators KO GE TPM P I}\I/ISFT PFE WMT Portfolio
Profitability,% 9,77 2295 4,83 28,09 7,39 11,81 14,14
VaR, $ 42,51 57,93 76,46 75,06 59,10 65,20 264,71
Stock shares 1/6 1/6 1/6 1/6 1/6 1/6 1
Number of stocks 383 533 247 289 479 228

Table C2
Portfolio B.
Indicators Compan .
CAT KO GS yNKE PFE UNH Portfolio
Profitability,% 6,37 9,77 -11,21 4,69 7,39 16,01 5,51
VaR, $ 83,77 4251 80,33 73,23 59,10 61,99 275,36
Stock shares 1/6 1/6 1/6 1/6 1/6 1/6 1
Number of stocks 203 383 99 284 479 122
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Table C3

Portfolio C.
Indicators Company Portfolio
MMM DD GE INTC JNJ MSFT
Profitability,% 23,64 30,35 22,95 23,31 23,69 28,09 25,34
VaR, $ 50,62 83,81 57,93 67,71 41,50 75,06 287,19
Stock shares 1/6 1/6 1/6 1/6 1/6 1/6 1
Number of stocks
92 237 533 460 140 289
Appendix D
Optimal stock allocation in the maximum efficiency portfolio.
Table D1
Portfolio A.
Indicators Company Portfolio
KO GE JPM MSFT PFE WMT
Profitability,% 9,77 2295 4,83 28,09 7,39 11,81 15,22
VaR, $ 56,69 71,07 2423 100,04 58,81 68,17 264,71
Stock shares 0,1925 0,1846 0,0938 0,1924 0,1663 0,1704 1
Number of stocks
442 591 139 334 478 233
Table D2
Portfolio B.
Indicators Company Portfolio
CAT KO GS NKE PFE UNH
Profitability,% 6,37 9,77 -11,21 4,69 7,39 16,01 8,62
VaR, $ 64,83 113,43 4,10 59,35 69,47 100,98 275,36
Stock shares 0,1466 0,2723 0,0377 0,1500 0,1807 0,2127 1
Number of stocks
178 626 22 256 520 156
Table D3
Portfolio C.
Indicators Compan .
MMM DD GE | INIC NI MSpT | Fortfolio
Profitability,% 23,64 30,35 2295 23,31 23,69 28,09 25,57
VaR, $ 48,71 107,35 35,42 35,86 73,19 82,70 287,19
Stock shares 0,1635 0,1886 0,1303 0,1213 0,2213 0,1749 1
Number of stocks 91 269 417 335 185 303
Appendix E
Optimal stock allocation in the maximum utility portfolio.
Table E1
Portfolio A.
Indicators Compan .
KO GE JPM }I:/ISFT PFE WMT Portfolio
Profitability,% 9,77 22,95 4,83 28,09 7,39 11,81 14,14
VaR, $§ 75,69 59,68 33,81 59,98 61,58 74,79 250,26
Stock shares 0,2224 0,1692 0,1108 0,1490 0,1701 0,1785 1
Number of stocks 511 541 164 258 489 245
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Table E2

Portfolio B.
Indicators Company .
CAT KO GS NKE PFE UNH Portfolio
Profitability,% 6,37 9,77 -11,21 4,69 7,39 16,01 5,51
VaR, $ 54,26 83,14 76,29 66,85 67,03 39,85 262,76
Stock shares 0,1341 0,2331 0,1624 0,1592 0,1775 0,1336 1
Number of stocks 163 536 96 272 510 98
Table E3
Portfolio C.
Indicators Company .
MMM DD GE INTC INJ MSFET Portfolio
Profitability,% 23,64 30,35 22,95 23,31 23,69 28,09 25,34
VaR, $ 53,87 84,74 42 81 41,73 77,43 68,06 277,53
Stock shares 0,1719 0,1676 0,1433 0,1308 0,2277 0,1587 1
Number of stocks 95 239 458 361 191 275
Appendix F
Optimal stock allocation in the maximum utility portfolio.
Tabauna F1
Portfolio B.
Indicators Company .
CAT KO GS NKE PFE UNH Portfolio
Profitability,% 6,37 9,77 -11,21 4,69 7,39 16,01 5,51
VaRo,,% 71,27 86,86 85,41 65,77 44,57 122,80 326,35
Stock shares 0,1394 0,1572 0,2231 0,1209 0,0854 0,2741 1
Number of stocks 170 361 132 206 245 201
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