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Formulas

Basic Concepts: R; — random return of asset i ; R =E(R)) ;
o? = Var(R;)) = E[(R; — R;)*] = E(R?) — [E(R)]*; = Var(R;) ;
_ _ O
0i; = Cov(R;, R;) = E[(R; — R;)(R; — R;)] ; = py=
i0j

Portfolios P (n risky assets): x; —
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proportion of initial wealth Wy invested in asset 7.
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Mean-Variance Theory (MVT) ( 2) = oMV = 7% — 012
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Vector notation (n risky assets):
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e Portfolio (Xpl =1): Rp=XpR o0%=X,VXp Cov(Rp1, Rp2) = XpyV Xp2
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e Hyperbola: oh = —7F YTe B}; + where B=1V"'R
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e Minimum Variance Portfolio: Xuy = ZV 1
e Tangent Portfolio
— Shortselling allowed: Z =V [R — Rf]l]
i Z
* unlimited: = ] = % Xr = 71
« restricted (Lintner): =zl & X Z
SNE Z71

* real-life restrictions:

— Shortselling forbidden:

n =2 = trivial , n > 3 = numerical solution.

n =2 = trivial , n > 3 = numerical solution.



MVT — return generating models:

e Constant Correlation Model:  p;; =p Vi, j

_ k R;—Ry _

- PZi: o 1 R,— R

Ranking:Rz Ry Oy = 1 < >(Cut—0ff) - 7, = (1 ) ( f C*)
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e Single Index Model: Ri=a;+ BiRy +e;; o= 0%+ Jgi ;O = /Blﬂja?\/[ :
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Blume’s adjust.: (8s; = a + bfy; Vasicek’s adjust.: [y = +02 B + - @u
/J‘ 2'
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e Multi-index Model: R; = az—i—z birl+c;; cr = Zb kalk +UC 0y = Zbikbjkai
k=1 k=1 =

Investor Preferences - Expected Utility Theory
e For the utility function U (W)
U//(W)

MMUMM:—UMW; RRA: R(W) = WA(W)

1
2nd ord. Taylor approx. : U(W) ~ U(Wo)+U'(WO)(W—Wo)+EU”(WO)(W—WO)2

e Risk tolerance function (RTF) with domain (o, R) is f(o, R) = E [U(W)].
1 _
2nd ord. Taylor approx. : f(o,R) ~ R — §RRA(WO) (R2 + 02)

e The indifference curves of the RTF are : f(o, R) = K, for constant levels K.

M
Investor Preferences - other Geometric average: RY = H (14 R;j)P7 —1;
m=1
“Safety First”: (Roy)minPr(R, < R;), (Kataoka)max Ry, (Telser) max R,

s.a. Pr(R, < R;) <a s.a. Pr(R,<R;) <«
Equilibrium Models

CAPM: R?q:a+ﬁi = R'=Ry+pBi(Ru—Ry); B;=2Z¢

UM

APT: =X+ by = R =Ry +ba (I — Ry) + 37 by (I — Ry)

Performance indicators:

R,— R R,— R
Sharpe: SR=~—2—"1. Treynor: TY = 2
Op By

; Jensen: J = R,—(Rs + B,[Ru — Ry))



