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Vynos a riziko portfolia: Teorie portfolia



Vynosnost financniho aktiva

Celkovy
VyNnos

Opakujici Kapitalovy
se duchod vynos/ ztrata




Vynos za dobu drzby aktiva

— Vynos za obdobi drzby je vynos z drzeni aktiva po stanovene
casoveé obdobi.

= Capital gain + Dividend y1eld

. 105-100 2
100 100

R =5%+2% =7%

m =

(QEp R o=
O =
—



Vynos za dobu drzby aktiva

— Jaky je vynos za 3 roky drzeni, pokud jsou roCni vynosy z drzeni
aktiva 7 %, 9 % a -5 %"?

R=[1+R)x(1+R,)x(1+R,)|-1
= [(1+.07)(1+.09)(1+—-.05)]-1~.1080 =10.80%
annualR =0,03477 =3,477%

m =

(QEp R o=
O =
—



Typy prumérného vynosu

Prumeérny
Vynos

Geometricky
prumer

Aritmeticky
prumer




Aritmeticky prumeér

— Aritmeticky nebo stfedni mira vynosnosti je prosty prumer vSech
vynosu za obdobi drzeni.

E: = —
I I3

Ry +Ry++R, +R; ] ZT:Rit

— _ 0 0 0
R - SOA)+3§A>+27A) _ 40,

m =

(QEp R o=
O =
—



Geometricky prumeér

— Geometricky prumér vynosu zohlednuje skladani vynosu
prostrednictvim slozeneho uroku.
— Pracuje se koeficienty

EG:’ :T\/(I‘I'Ril)x(l‘I'Riz)X"'X(1+RiT—1)X(1+RiT)_1

:T\/ﬁ(1+Rﬁ)—1

t=1

R, =3/(1-.50)x (1+.35)x (1+.27) =1~ =5.0%

m =

(QEp R o=
O =
—
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Vazeny prumeér

Investment Value Rate of Return Weight Contribution
Roboto Bond Fund 68,591.35 2.5% 18% 0.458%
Duff Small Cap Fund 24,759.31 7.4% 75 0.490%
Ziff value Investor Fund A 85,840.65 4.4% 23% 1.008%
Cogswell International Fund 99,567.56 5.1% 27 1.356%
Sparkle Growth and Income Fund 95,806.15 10.1% 26% 2.588%
Weighted Average Return 374,565.02 | 5.9‘7-02[ l 5.900% |
Define footer — presentation title / department I\II U I\I I
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Anualizovany vynos

g annual (1 Tr period ) - 1

c :number of periodsin a year

Tydenni vynosnost je 0.20 %:
=(1+0. 002)52 —1=.1095=10.95%

annual

Vynosnost za 18 mesicu je 20 %:
_ (140.20)% =1=0.1292 = 12.92%

annua]

m =

(QEp R o=
O =
—



Hruby a Cisty vynos




Nominalni vynos pred a po zdaneéni

Nominalni
VYNnos po
zdanéni

Nominalni vynos

pred zdanénim

After Tax rate = Pre Tax rate x (1- Tax rate)



Nominalni a realny vynos

(1+7)=(1+7,)x(1+7)x(1+RP) = (1+0.03)x (1+0.02) x (1+0.05)

r=10.313%

(147, ,)=(1+7,)x(1+RP)=(1+0.03)x (1+0.05)

7oy =8.15%
)=(1+7r)=(1+7)=(1+0.10313)+(1+0.02)

(1+r
r. . =8.15%

real
real



Rozptyl a smerodatna odchylka jediného aktiva




Distribuce rocnich vynosnosti US trhu

2007

994 ~\
1992 006
1984 4
1970 | 1§99
1960 | 1993
1959 | 19
1956 | 19
1953 | 1974
1948 mq
1947 | 1972
1939 | 1971
1923 | 1968
191 1967

_1Fggo 191 1965

1980 | 191 1964
1987 | 1906 | 1961
1981 | 1902 | 1952
1977 | 1899 | 1949
1969 | 1896 | 1944
1966 | 1895 | 1942
1962 | 1894 | 1938
1957 | 1891 | 1926 | 20
1941 | 1889 | 1921 | 19
1940 | 1888 | 1919 | 199
1934 | 1881 | 1918 | 1989
1932 | 1877 | 1905 | 1985
1929 | 1875 | 1904 | 1983
1914 | 1874 | 1898 | 1982
Foo1 1913 | 1872 | 1897 | 1980
1973 | 1903 | 1871 | 1892 | 1963

J1946 | 1890 | 1870 | 1886 | 1955

F 1920 | 1887 | 1869 | 1878 | 1951 998
1917 | 1883 | 1868 | 1864 | 1943 95
1910 | 1882 | 186 1858 | 1925 | 1
1893 | 187 186! 185! 1924 | 1946
1884 | 186 186! 1851 1922 | 19

1873 186! 1859 184 1915 195
#2 1854 1853 1856 1848 1909 1950
974

1841 1851 1844 1847 1901 1945 1935

1930 1837 1845 1842 1838 1900 1936 354 1933

1907 1831 1835 1840 1834 1880 1927 1 1885

2008 1857 1828 1833 1836 1832 1852 1908 | 1863\, 1879
1937 1839 1825 1827 1826 1829 1846 1830 1843

-50 10 -40|-40 to -30| -30to -20(-20t0 -10| -10to 0 | Oto 10 | 1010 20 | 2010 30 | 3010 40 | 40to 50 | 50 to 60

| US Market (total returns) 1825 - 2008
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Rozptyl portfolia aktiv

— Rozptyl I1ze urdit pro N cennych papiru v portfoliu pomoci nize uvedenych
vzorcu. Cov(Ri, Rj) je kovariance vynosu mezi cennym papirem i a cennym
papirem j a muze byt vyjadrena jako soucin korelace mezi témito dvéma
vynosy (pi,j) a standardnimi odchylkami téchto dvou aktiv, Cov(Ri, Rj ) = pl,]

_ N
010 2 =Var(R,)=V. R . fr— Bl
GP ar( P) ar[Z Wl I cov(X,Y) = Zizl(xr X) (yl Y)

i=1 n—-1

N
ZWinCOV(RiaRJ-) os o = cov(X,Y)

Pxy = corr(X,Y)
OxOy

N
—Z Var wa COV(RZ,R )

i,j=l,i#j

m =
(QEp R o=
O =
—
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Returns distribution for two perfectly
ipositively correlated stocks (p = 1.0)
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Vynos a riziko portfolio 2 aktiv

— Predpokladejme, ze se jako investor z USA rozhodnete drzet portfolio s
80 procenty investovanymi do americkeho akcioveho indexu S&P 500 a
zbyvajicich 20 procent do indexu MSCI Emerging Markets. OCekavany
vynos je 9,93 procent pro S&P 500 a 18,20 procent pro index
rozvijejicich se trhu MSCI Emerging Markets. Riziko (standardni
odchylka) je 16,21 procent pro S&P 500 a 33,11 procent pro MSCI
Emerging Markets. Jaky bude oCekavany vynos a riziko portfolia
vzhledem k tomu, ze kovariance mezi S&P 500 a indexem Emerging
Markets je 0,00507

m =
(QEp R o=
O =
—



Vynos a riziko portfolio 2 aktiv

R, =wR +w,R, =(0.80x0.0993)+(0.20x 0.1820)
=0.1158 =11.58%

o, =wo; +wo; + 2w1w2C0v(Rl,R2)
=(0.80%x0.1621? )+ (0.20% x 0.33 112 )+ (2x 0.80 x 0.20 x 0.0050)
=0.02281

Op= \/wlzalz + W0, +2w1w2C0v(Rl,R2)

=./0.02281 =0.1510 =15.10%

m =

(QEp R o=
O =
—



Expected Portfolio Return E (R;)

Vynos a riziko portfolio 2 aktiv

20%
p = 0.093 -® :
.~~~ Emerging
) Markets
Portfolio ,,/’/
10% o
S&P 500
10% 20% 30%

Standard Deviation of Portfolio Gp



Riziko a vynos pro jednotlivé tridy aktivv USA v
jednotlivych desetileti (%)

1930s | 1940s | 1950s | 1960s | 1970s | 1980s | 1990s | 2000s* | 1926—
2008
Large company Return —0.1 9.2 19.4 7.8 59 17.6 18.2 -3.6 9.6
stocks Risk 41.6 17.5 14.1 13.1 17.2 19.4 15.9 15.0 20.6
Small company Return 14| 20.7 16.9 15.5 11.5 15.8 15.1 4.1 11.7
stocks Risk 78.6 | 34.5 144 21.5| 30.8| 225| 20.2 24.5 33.0
Long-term Return 6.9 2.7 1.0 1.7 6.2 13.0 8.4 8.2 5.9
corporate bonds Risk 5.3 1.8 4.4 4.9 8.7 14.1 6.9 11.3 8.4
Long-term Return 4.9 32| 0.1 1.4 5.5 12.6 8.8 10.5 5.7
government bonds | Risk 5.3 2.8 4.6 6.0 8.7 16.0 8.9 11.7 9.4
Treasury bills Return 0.6 0.4 1.9 3.9 6.3 8.9 4.9 3.1 3.7
Risk 0.2 0.1 0.2 0.4 0.6 0.9 0.4 0.5 3.1
Inflation Return 2.0 5.4 2.2 2.5 7.4 5.1 2.9 2.5 3.0
Risk 2.5 3.1 1.2 0.7 1.2 1.3 0.7 1.6 4.2
Returns are measured as annualized geometric mean returns.
Risk is measured by annualizing monthly standard deviations.
* Through 31 December 2008.
Source: 2009 Ibbotson SBBI Classic Yearbook (Tables 2-1, 6-1, C-1 to C-7).
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Stocks, Bonds, Bills, and Inflation 1926—-2022

Why invest?

If you have financial goals,
such as a secure retirement
or paying for a college
education, investing makes
sense. As you can see here
in the growth of $1 over the
past 97 years, small-cap
stocks, large-cap stocks,
government bonds, and
Treasury bills should all
have a place in a properly
allocated long-term
investment strategy.

$100k

10k

1k

Stock Market Crash

Compound annual return

— Small stocks 11.8%
— Large stocks 10.1
— Government bonds 5.2
— Treasury bills 3.2
Inflation 2.9

|
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Start of low inflationary period

1976

Stock Market Crash
Start of Gulf War
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Gramm-Leach Bliley Act

September 11
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Emergency Economic

Stabilization Act
Déﬁoit Bankruptcy
Brexit Referendum
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Trump impeached
by the House

2016
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Nominalni vynosy, realné vynosy a rizikove
premie pro tridy aktiv (1900-2008)

United States World World excluding U.S.
Asset GM AM SD GM AM SD GM AM SD

Nominal Equities 9.2% 11.1% 20.2% 8.4% 9.8% 17.3% 7.9% 9.7% 20.1%
Returns Bonds 5.2% 5.5% 8.3% 4.8% 5.2% 8.6% 4.2% 5.0% 13.0%

Bills 4.0% 4.0% 2.8% — — — — — —

Inflation 3.0% 3.1% 4.9% — — — — — —
Real Equities 6.0% 8.0% 20.4% 5.2% 6.7% 17.6% 4.8% 6.7% 20.2%
Returns Bonds 2.2% 2.6% 10.0% 1.8% 2.3% 10.3% 1.2% 2.2% 14.1%

Bills 1.0% 1.1% 4.7% — — — — — —
Premiums Equities 5.0% 7.0% 19.9% — — - — — —

vs. bills

Equities 3.8% 5.9% 20.6% 3.4% 4.6% 15.6% 3.5% 4.7% 15.9%

vs. bonds

Bonds 1.1% 1.4% 7.9% — — - — — —

vs. bills

All returns are in percent per annum measured in US$. GM = geometric mean, AM = arithmetic mean, SD = standard
deviation.

“World” consists of 17 developed countries: Australia, Belgium, Canada, Denmark, France, Germany, Ireland, Italy,
Japan, the Netherlands, Norway, South Africa, Spain, Sweden, Switzerland, United Kingdom, and the United States.
Weighting is by each country’s relative market capitalization size.

Sources: Credit Suisse Global Investment Returns Sourcebook, 2009. Compiled from tables 62, 65, and 68. T-bills and
inflation rates are not available for the world and world excluding the United States.




Predpoklady Mean-Variance Analyzy

Mean-variance
analyza

Trhy jsou informacné
a operativné
efektivni

Vynosnosti maji
normalni rozdeéleni

m =

(QED Y el
O =
—



Histogram vynosu akcii velkych spole¢nosti v
USA, 1926-2008

2006
Poruseni predpokladu 2004

L & 2000 2007 1988 2003 1997
normality: Sikmost a 1990 2005 1986 1999 1995
SpiCatost 1981 1994 1979 1998 1991

1977 1993 1972 1996 1989
1969 1992 1971 1983 1985
1962 1987 1968 1982 1980
1953 1984 1965 1976 1975
1946 1978 1964 1967 1955
2001 1940 1970 1959 1963 1950
1973 1939 1960 1952 1961 1945
2002 1966 1934 1956 1949 1951 1938 1958
2008 1974 1957 1932 1948 1944 1943 1936 1935 1954
1931 1937 1939 1941 1929 1947 1926 1942 1927 1928 1933
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Teorie uzitku
Ocekavany

vynos Rozptyl/

\ riziko
|
U=E(r)——Ao

/ 2

Uzitkova funkce Mira

investora tolerance k
riziku nebo
averze Kk

riziku



Indiferencni krivky

High Moderate  Low

E(R) Uity Uity Uty Indiferencni krivka
| zobrazuje
kombinaci rizik a
vynosu, ktere by
Investor
akceptoval a které
prinaseji stejnou
uroven uzitku.

Expected Return

Standard Deviation



Risk Aversion for Different Types of Investors

High Risk Aversion
@ Moderate Risk Aversion

@ Low Risk Aversion
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Ocekavany vynos a riziko portfolio obsahujiciho
bezrizikové aktivum

— Predpokladejme portfolio dvou aktiv, bezrizikoveho aktiva a
rizikového aktiva. OCekavany vynos a riziko pro toto portfolio Ize
urcit pomoci nasledujicich vzorcu:

E(R,)=wR, +(1-w)E(R)
GP_WI f (1 WI)G +2W1(1 Wl)pﬁ 0 ,0;

:(1_“’1)2‘7'2

l

Op = \/(1_ W )2 O-i2 = (1_ W )Gi

m =

(QEp R o=
O =
—



Capital Allocation Line (CAL)/ Primka kapitalového trhu

E(Ry)

E(R)

CAL

Equation of the CAL:

E(R)-R
E(R,)=R, + (%) Lo,
Gi




Vybér portfolia pro dva investory s riiznou urovni
averze k riziku

A
E(R,) Indifference Curves

Capital Allocation
£ :
2 Line
0]
a2
2
2
g
Qo
oy

>
0 G,

Portfolio Standard Deviation



Korelace a riziko portfolia

Korelace mezi
aktlivy v
portfoliu

Riziko portfolia




Vztah mezi rizikem a vynosem

Weight in Portfolio Portfolio Risk with Correlation of
Asset 1 Return 1.0 0.5 0.2 -1.0
0% 15.0 25.0 25.0 25.0 25.0
10% 14.2 23.7 23.1 22.8 21.3
20% 13.4 22.4 21.3 20.6 17.6
30% 12.6 21.1 19.6 18.6 13.9
40% 11.8 19.8 17.9 16.6 10.2
50% 11.0 18.5 16.3 14.9 6.5
60% 10.2 17.2 15.0 13.4 2.8
70% 9.4 15.9 13.8 12.3 0.9
80% 8.6 14.6 12.9 11.7 4.6
90% 7.8 13.3 12.2 11.6 8.3
100% 7.0 12.0 12.0 12.0 12.0




Vztah mezi rizikem a vynosem

Expected Portfolio Return £ (R))

5 10 15 20 25

Standard Deviation of Portfolio G,



Minimum-Variance Frontier (hranice)

E(R,) Efficient Frontier

Minimum-Variance
Frontier

Global
Minimum-
Variance
Portfolio (Z)

Portfolio Expected Return

Portfolio Standard Deviation



Capital Allocation Line a Optimal Risky Portfolio

E(R,)

CAL(P)

Efficient Frontier
of Risky Assets

Optimal Risky
Portfolio

Portfolio Standard Deviation

Op

CAL(P) je
optimalni
linie
alokace
kapitalu a
portfolio P
je
optimalni
rizikove
portfolio.



Separacni theorem

Investicni
rozhodnuti

Financni
rozhodnuti




Optimalni portfolio daného investora

CAL(P)
E(R,) Indifference curve
\ Efficient frontier
of risky assets
g _____________________
E [T 2 Optimal risk
5 P y
o / X portfolio
= |
= 1
o
0
[ |
g« 1
o8 R . . : 1
S/ Optimal investor ! |
portfolio ! |
|
: :
! 1
! 1
! ]
: .
0 o,

Standard deviation (%)

Vzhledem k
Investorove
indiferencéni
Kfivce je
optimalni
portfolio C na
CAL(P).
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Kombinace
bezrizikového
a rizikového
aktiva

< 4

-~

Stanoveni tzv.
Capital
allocation line

(CAL)
< /

e

Bod dotyku
uzitkové
funkce a CAL

stanovi:

< 4

Portfolio obsahujici riziko a bezrizikoveé aktivum

Optimalni

rizikove
portfolio




Riziko a vynos portfolia

Weightin -~ Weightin  Portfolio

Portfolio Asset 1 Asset 2 Return  Portfolio Standard Deviation
X 25.0% 75.0% 0.25% 9.01%
Y 50.0 50.0 7.50 11.18
Z 75.0 25.0 8.75 15.21
Return 10.0% 5.0%
Standard deviation 20.0% 10.0%
Correlation between 0.0%

Assets 1 and 2

o, =1(257 )20 )+ (752 10Y +(:25)(0)(20)(.10) + (.75)(0)(.10)(:20) ~ 9.01%



Capital Market Line (CML) specialni pripad CAL

Capital
Allocation Line
(CAL)

Rizikové
portfolio je
nahrazeno

trznim
portfoliem

Capital
Allocation Line
(CAL) je
nahrazena
Capital market

Line (CML)
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Expected Portfolio Return E (R;)

Z

Capital Market Line

CML
Points above the
CML are not
achievable
Efficient
frontier
Individual
Securities

Standard Deviation of Portfolio Cp



CML: Vynos ariziko
E(R,))=wR, +(1-w)E(R,)
c, :(l—wl)csm

Substituci Ize E(Rp) vyjadrit pomoci op, a to dava
rovnici pro CML.:




Lze eliminovat diverzifikaci

Nesystematickée
riziko

Celkove riziko

Systematicke riziko




Hodnoceni vykonu portfolia: Sharpe Ratio a
Treynoruv pomeér

Sharpe - Zaméreno na . R —R
Ratio celkove riziko Sharpe ratio = —2 f
o)
p
« Zameéfeno na . R —R
Treynor systematickée Treynor ratio = -2 J

Ratio

riziko




Beta portfolia

— Portfolio beta je vazeny soucet bet dilCich cennych papiru:

N

B, => wp, =(0.40x1.50)+(0.60x1.20) =1.32
i=1

Ocekavany vynos portfolia podle CAPM je:

E(R,)=R,+B,| E(R,)-R, |
E(R,)=3%+1.32[9%—3%]=10.92%

m =

(QEp R o=
O =
—



Hodnoceni vykonu portfolia: M-squared (M2)

/dentické se Sharpe
ratio

*\Vyjadreno v
procentech




Hodnoceni vykonu portfolia: Jensen’s Alpha

Odhad beta Odecteni rizikové
koeficientu Vypocet rizikové vazeného vynosu
portfolia vazeneho vynosu od skutecneho

vynosu




Metody hodnoceni vykonnosti portfolia

MZ

Manager  R; 0; Bi E(R;)  Sharpe Treynor 0;
Ratio  Ratio
X 100%  20.0%  L.10 9.6% 0.35 0.04  0.65%  0.40%
Y 11.0 10.0 0.70 7.2 0.80 0114  9.20 3.80
/ 12.0 25.0 0.60 6.0 0.36 0.150  0.84 540
M 9.0 19.0 1.00 9.0 0.32 0.060  0.00 0.00
Ry 3.0 0.0 0.00 3.0 - - - 0.00




