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An extension of Markowitz’s frontier

e Markowitz’s efficient portfolio




e Le’s assume three stocks:

A B L D
Observations Stock 1 Stock 2 Stock 3

1 -0,1 0,3 0,33

2 0,02 0,2 0.6

3 -0,39 0,25 0,48

4 0,9 0,24 0,38

5 0,45 0,19 -0,3



Markowitz
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;
j Stock 1 Stock 2 Stock 3
} Xi 0,33 0,33 0,33
) Expected return 0,176 0,236 0,298
3 Variance of return 0,25503 0,00193 0,12242
F
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Ci,j Stock 1
Stock 1 0,25503
Stock 2 -0,005936
Stock 3 -0,052688
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Objectif & définir : | 58521 ]

Ac IZ::ZII"-'Iax @Min II::ZI‘-."aIeur:

Cellules variables :
| 5B314:5D314 []

Contraintes :
LfB520 = B524 | Ajouter

| Modifier

| Supprimer

| Rétablir tout |

| Charger/enregistrer |

| | Rendre les variables sans contrainte non négatives

Sélect. une résolution : GRG non linéaire |E| Options

Méthode de résolution

Sélectionnez le moteur GRG non linéaire pour des problémes non
linéaires simples de solveur. Sélectionnez le motewr Simplex PL pour
les problemes linéaires, et le moteur Evoluticnnaire pour les
problémes complexes.

Fermer | | Résoudre
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Capital Market Line (CML)

e Risk-free asset
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Capital Market Line (CML)

CML:E(r)=r¢f+0

MARKET PORTFOLIO
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Notation (1)

N risky assets.

Vector of expected returns:

Variance-covariance mautrix:
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Notation (2)

A portfolio of risky assets Is a set of
proportions x; which sum to 1.

The portfolio expected return is:

FM3: Chapter
9
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Notation (3)

The portfolio variance Is

FM3: Chapter
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Portfolio mean return
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Finding Envelope Portfolios
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Computing the envelope (3)

A | B | c | b | E | F | G H [ J K
40 |Data table: we vary the proportion of x to produce a graph of the frontier
41| Proportionof x | Sigma | Return \ \ \

42 0.1965 0.0705|<-- Data table header refers to cells B36 and B35

43 -1.400] 0.2199| 0.0734 \ \ \ \

44 -1.200| 0.2164] 0.0730

45 1.000] 0.2131] 0.0727 0.0740

46 -0.800| 0.2100| 0.0724

47 -0.600| 0.2070| 0.0720 0.0730 1

48 -0.400| 0.2043] 0.0717 C0720

49 -0.200] 0.2018] 0.0713 :

50 0.000] 01995 0.0710

51 0.100| 0.1984] 0.0708 0.0710 1

52 0.200| 0.1974] 0.0707

53 0.300] 0.1965] 0.0705 0.0700 1 '\ Portfolio w:

54 0.400, 0.1956| 0.0703 50% in x, 50%
55 0.500| 0.1948] 0.0702| | 06% 1 iny

56 0.600| 0.1941] 0.0700

57 0.700] 0.1934] 0.0698 0.0680 1

58 0.800 0.1927 0.0697 0.0670 - Proportion of x: 2.8
59 0.900| 0.1922] 0.0695 Proportion of y: -1.8
60 1.000| 0.1917| 0.0693 -

61 1.200/ 0.1909] 0.0690 0.0660 1

62 1.400| 0.1903| 0.0686

63 1.600| 0.1901| 0.0683 0.0650 ' ' ' ' ' ' ' !
64 1.800 0.1901 0.0680 0.19 0.19 0.20 0.20 0.21 0.21 0.22 0.22 0.23
65 2.000| 0.1903] 0.0676

66 2.200] 0.1908] 0.0673

67 2.400| 0.1916] 0.0670
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Proposition (Black): If the linear relationship
below holds, then portfolio y is an envelope
portfolio.

E(rx) =C +,BX[E(ry) - c]
where

_ Cov(X,Y)

X 2
Gy

FM3: Chapter
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Proposition: If there exists a risk-free asset with

return re, then the standard security market
line (SML) relationship holds:

E(r)=r+B|E(r)-r ]
where
~ cov(x,M)

X 2
O
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