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FORMULAE

1. Time Value of Money
re: Effective annual rate (EAR)
ro: Percentage annual rate (APR)
k: frequency of compounding.
rer: Effective rate corresponding to a fraction k of a year.
t: duration of the investment in years.
F.V. of 1 Euros invested for t years:
Ta
k

P.V. of annuity of n payments growing at rate g, with the first payment
occurring at time ¢ and being equal to C' :

C 1+g\" It -
r_g(l—(lJrr))(l—i-T) if g£r

(1+7)

t ot kxt
(L4r) = (1+22) = (1+7a)

ifg=r

P.V. of a Perpetuity increasing at rate g with the first payment equal to
C and occurring at time ¢:

(L4r)" if r>g

r—g
oo X C  otherwise

2. Capital Budgeting
Net Income = (Revenues - Costs - Depreciation)(1-Tax Rate)

Working Capital = Inventories + Receivable - Accounts Payable

Cash-Flow in year ¢ = Net Income; + Depreciation, — AWorking Capital,
— Cost of factory (if ¢ = the year you start the project)
+ Book value of the factory (if ¢ =the year you sell the factory)



3. Uncertainty

E = mri+mres+ ...+ TTm
Var[f] = o2=m (r—E[f])’ +m(rs — EF)* + ... + T (rm — E[7])°
Cov[ra,Tg] = FE[(ta— E[ra])(rg — E[rp)] =
= m (ra1 — E[ral) (rgr — E[rB]) + 7o (rag — E[ral) (rg2 — E[r5]) +
+ooo + T (Tam — E[F4]) (rBm — E[TB])
Cov(zig+ (1 —x)rg,7c) = xCov(Fa,7c)+ (1 —x)Cov(Fp,Tc)

[7]
7]

Elara+ Bra+1] = aFE[ra]+ BE[ra] +v
Cov[ra, ]
PAB = ————————
oA0RB

4. Portfolio Theory

Portfolio Xp = {x1, xa, ..., Tn_1, s}

E[,’Fp] = ‘TlE[?l] -+ xQE[?Q] + ...+ ZTyry

n—1 n—1

Var[rp] = o5 = Z Z TiT;044

i=1 j=1

Portfolio Xp = {21, 22} = {z,1 — 2}

Elrp] = zE[r]+ (1 —z)E[r)]
0% = 2207+ (1 —2)%05 4+ 22(1 — 2)p120109

Minimum Variance portfolio

xrlnin _ 202 (022 - P12U1)
o1 + 05 — 2p120102
( o103 (1= pty) )”2
0% + 03 — 2p120109
Elfmn) = o™E[R] + (1 — 2™ E[r)]

Omin



Composition of the tangent portfolio when S = {s1, 52, 57}:

T (E[r2] — rp)praoros — (E 1] — ry)o3
L (B[R] + B[] = 2rp)praoios — (E 1] —r4)o3 — (E[ry] —ry)ot

Capital Allocation Line

E[?A“/p] = Ty + )\0'13
y - Elrr] -1y
ar
Optimal portfolio: N
- E[TT] Ty
T Ac?,

. CAPM

Market portfolio = Tangency portfolio.
Efficient portfolios are on the Capital Market Line

E[’fp] = Tf—i-)\O'P
y - Elrul—ry
oM

All portfolios and assets are on the Security Market Line:

Elr|—ry = ﬁi(E[fJ@—T’f)
g = C’ov[r;-,rM]

oM
Beta of a portfolio Xp = {1, 22, ..., xp_1, 2}

Bp =181 + x2fB2 + ... Tp_1Bn—1



