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This handout has been written by students with no intention to substitute the University official materials. lis purpose
is to be an instrument useful to the exam preparation, but it does not give a total knowledge aboult the program of the
courseltis related g as the malerials of the university website or professors

FINANCIAL ECONOMICS FORMULAE AND KEY FACTS
Chapter 5 (5.2,6.4-5.7)

Effective Annual Rate

APR\" 1 ey
BAR = <1 * ) —1=(1+r¢(n))" whererg(n) = ——1
. PV
Annual Percentage Rate
(14 EAR)" — 1
APR = = =n X r¢(n)

Holding Period Return

Ending price of share — Beginning price + Dividends

HPR =
Beginning Price

Expected Return and Standard Deviation
EM) =) pre) & o= ) p)(r(s) ~E®)’

Arithmetic and geometric (time-weighted) average returns

n
1 1
Arithmetic = HZ r(s) Geometric; Terminal value = (1 +g)" ~ g=TVn
s=1
The greater the volatility in rates of return, the greater the discrepancy between arithmetic
and geometric averages. If Normally distributed; E(Geometric) = E(Arithmetic) — %02

Sharpe Ratio - Reward-to-Volatility ratio (the higher the better i.e. more reward and less
risk)

Iy — It
SR:

Ox

Skew, Kurtosis, Value at Risk

(R-R)? R-R)*
Skew = Average — , Kurt = Average — | 3
(0 o
VaR(1%, normal) = Mean — 2.33SD
Value at risk is the loss corresponding to a very low percentile of an entire return
distribution



Chapter 6 (6.1-6.4)

Utility of risk aversion

En

CAL(P)

Efficient Frontier
CAL(A4) of Risky Assets

CAL(G)

G (Global Minimum-Variance Portfolio)

Capi

E(r)

tal Allocation Line (CAL)
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1
U=E([) —EAO'Z

Risk Neutral: A = O, Risk Averse: A > 0, Risk Loving:
A<O

Construction of a portfolio with one risky and one
risk free asset

N

p = W1Ta + (1 - Wl)rf

CAL = Capital
Allocation
Line

Er)=5% focsomsr s

r,=7%
I

J E(r) —r,=8%

Shows all the risk-return combinations
available to investors. The slope is the sharpe
ratio.

o, = 22%

Chapter 7 (7.1-7.4)
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Standard Deviation (%)

I, = Wele + Wyl & E(rp)
= wqE(rg) + weE(re)
0% = W403 + W30Z 4+ 2WqWePge0q0e  Cov(rg,re)
= Pde0d0e
when pge = 1,05 = (Wq0q + W0,)?
Using the formula for risk aversion utility we find
the weight of debt:
E(rd) - E(re) + A(O-g - 0-dcepde)
Wq = >
A(0 + 0% — 2040¢pqe)
We can also use it to find the weight of Equity (i.e.
invested in the portfolio and not the rf)

_ E(Tp) i
Ao}

We
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Chapter 8 (8.1-8.3, 8.5)

Input list of the markowitz model
- N=50= Number of expected returns
- N=50= Number of variances (1,1)(2,2)(3,3)

n?-n

= Number of covariances

Systematic vs Firm-Specific Risk

Total Risk = ¢% = %02, + 02 (e;)
Where the beta is the sensitivity to market risk and ei is the firm specific risk
Cov(ri, rj) = BiB; o2, if firm specific risk is uncorrelated

Index Model regression equation

Alpha is the security’s expected excess return when the market excess return is zero
Ri(t) = a; + BiRm (D) + (D)
E(R)) = a; + BiE(Rp)
BiBjom

O'iO'j

Corr(ri, r]-) = Corr(rj, rpy) X Corr(rj,rm) =

Estimate of Beta

Estimated value — Hypothesized Value

Standard Error

Optimal Risky Portfolio in the Single-Index Model

n+1 n+1 n+1
a, ZZWi“i' By :ZWI:BL'I o2 (ep) :ZWiZUZ(ei)
i=1 i=1 i=1
E\r,
E(rp) =a, + E(m)B, v S, = ( gp)>
14
Chapter 9
Market Price of Risk

Market Risk Premium _ E ()
Market Variance o2

Mean Beta Relationship

Overpriced stocks lie below the SML (+ve alpha) and vice versa
E(1y) =17+ Bp(E(rn) — 17)



Chapter 14
Bond Value
Bond Value = S Coupon Par Value
ona vatue = t_1(1+r)t+ a+nT
Chapter 15

Forward Rates
A+y)"=A+y,- )" ' XA +1)
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(14 y)"
14+ f)=—""+
( fn) 1+ yp-nt
Chapter 16 (16.1-16.3)
Duration
AP A1 +y) _
T _t*xC
t=1 t
Duration = (;—Ci:r)
T t
B=1(1+r)t
Chapter 18 (18.1-18.3)
Dividend Discount Model
D, + P D, + P. D D, + P.
0 = i+i1 and soV; = 2 2 thereforeV, = 1-Iii (12+i)§
D
Vozk_lg g=ROExb  Dy=E(1—-b) P, =P(1+g)t

Where b is the ploughback ratio
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Chapter 20

Payoff of Stock
A: Stock
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Figure 20.6 Value of a protective put position at option expiration
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Figure 20.2 Payoff and profit to call option at expiration

$100

\\\ Payoff = Value of Put at Expiration
Profit V¢

\ Price of Put

Figure 20.4 Payoff and profit to put option at expiration

$14

Figure 20.3 Payoff and profit to call writer at expiration




A: Call

+ B: Put

= C: Straddle

Payoff of Call

Payoff of Put

T
Payoff of Straddle i
i
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Figure 20.9 Value of a straddle at expiration
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Payoff of Stock

A: Stock

Payoff of
Written Call

+ B: Write Call

Payoff of
Covered Call

X|-===== Payoff
= €: Covered Call !

I s,

~(g-ey

Figure 20.8 Value of a covered call position at expiration
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Chapter 21
Hedge Ratio
H = Cu - Cd
B U,SO - dSO
Probability
qu - u— d

Price of the option giving option payoff

(Uy xP)+ ((1 = P) x Uy)
1+ rf)

Minimum price of option *derived from Black-Scholesx
Max(0,X — Xe™"rT) where X is the stock price
Black-Scholes-Merton Formula

Co = Spe 9TN(d;) — Xe "TN(d,)
So o?
11’1(7) + <T—5+7)T
oVT
d, =d; —oVT

d1:

Call option is said to be in teh money of N(d1) is approximately = N(d2) and 1. The put option
is therefore almost certainly out of the money

9C,

A= —2
95,

= e_STN(dl)
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