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BOOK CHAPTER FORMULA VARIABLES
8 o; Cov(i,m) o
. = p : — D —— | ee—
R
R,, = expected market rate of return
CAPM formula (expected N — _ _ o
return on asset i) E(R;) = Ry + Bi(Ry, — Rf) Ry = risk-free rate
E(R;) = expected return on asset i
_ Cov(im) oy
e 0;0m Bl 0i0m
Modern R,, = expected market rate of return
Book 1 Portfolio Ry = risk-free rate
Foundation of Theory (MPT) ) _ o) )
Risk and the Capital Capital market line E(R,) =Rs + — (R — Ry) E(R,) = portfolio expected return
Management Asset Pricing m

Model (CAPM)

g, = portfolio standard deviation

o, = market standard deviation

Capital allocation line

0.
E(R,) =Ry + ;’Z(Ri —Ry)

R; = expected rate of return on asset i
Ry = risk-free rate

E(R,) = portfolio expected return

o, = portfolio standard deviation

o; = standard deviation of asset
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o(Rp) = portfolio standard deviation
Sharpe ratio Sharpe ratio = % E(R,) = portfolio expected return
o(kp

Rf = risk-free rate

Bp = portfolio beta

. E(R,)—R .
Treynor ratio Treynor ratio = % E(R,) = portfolio expected return
P

Ry = risk-free rate

Rp = return on the portfolio

) Ry = return on the benchmark portfolio
The tracking error (TE) TE = a(Rp — Rp) )
(Rp — Rp) = active returns

o(Rp — Rp) = standard deviation of active returns

a (alpha) = Jensen's alpha (the excess return)
R,, = Actual return of the portfolio

Jensen’s Alpha a =Ry, — [Rf + Bp(Rm — RP)] R; = Risk-free rate
B, = Beta of the portfolio (systematic risk)

R,, = Return of the market

T = target or required rate of return

Ry —T 1 2 . .
Sortino ratio (SR) SR =+ P > ~ %ty min(0, Ry, —T)” = downside deviation,
w Ze=1 min(0, Ry = T) as measured by the standard deviation of negative
returns
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Information ratio (IR)

E(Rp — Rp)

JVar(Rp — Rg)

IR =

Rp = return on the portfolio

Rgenchmark = return on the benchmark portfolio

Sortino ratio (SR)

R,—T
1 ;
it min(0, Ry, — T) 2

SR =

T = target or required rate of return

2 . -
%Z'Ll(o. Ry — T) = downside deviation, as

measured by the standard deviation of returns
below the target.

The Arbitrage
Pricing Theory
and Multifactor
Models of Risk
and Return

Return on a security

Ri = ER) + Pully = E(I)] + -+ + Bix [l = EU)]

R; = rate of return on security i

I, — E(I;) = difference between observed and
expected values in factor k

Bix = coefficient measuring the effect of changes

te in a factor I,
on the rate of return of security i
e; =noise factor (i.e., the idiosyncratic factor).
Variance/Covariance X
for a factor model with M M + M 1\; M M = number of factors in the model
factors
Number of covariances n®—n _ fyari
required > n = number of variances

The Fama-French Model
(FFM)

E(R) = Rs + ﬁi,MKTE(Rm - Rf) + BisupE(SMB)
+ Bium . E(HML)

E(R;) = expected return on stock i
Rf = risk-free interest rate
SMB = size factor

Pi smp = factor-beta for the size factor
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HML = value factor
Pi um1, = factor-beta for the value factor
E(R,, — Ry) = CAPM market factor

Pimxr = factor-beta for the market-factor

P(ANnB)=P(AandB) =0 P(A n B) = probability A intersection B
Mutually exclusive events . ]
P(AUB)=P(Aor B) = P(A) + P(B) P(A U B) = probability A union B
P(ANB P(A | B) = probability of A given B
Conditional probability P(A | B) = ¥ ( | )=p R4 g
P(B) P(A N B) = P(A|B)P(B)
Fundamentals P(AUB) = P(Aor B) = P(A) + P(B) — P(AN B)
of Probability
Book 2
ann;;)t/aslﬂve Independent events P(ANB)=P(Aand B) = P(A) X P(B)
Conditional _P(A)P(B) _
Probability P(A|B) = P(B) P(4)
Bayes’ Theorem P(A|B) = PBIDPA)
Y TP
Univariate nl
Random Binomial distribution PX =x)=—=——=p"(1-p)"",x=012,..,n | P(X = x) = probability mass function of X
Variables x! (n = x)!
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x|
Fy(x) = Z (n) pi(1 — p)n~i Fy(x) = cumulative distribution function of X
=t
E(X)=np E(X) = expectation of X
V(X)) =np(1—p) V(X) = variance of X
PX=x)=p*(1-p)'™*x=01;0<p<1 P(X = x) = probability mass function
0, y<0
Bernoulli distribution Fx(x)={1-p,0<y<1 Fx(x) = cumulative distribution function
1, y=>1
EX)=p E(X) = expectation of X
VX)=p(1—-p) V(X) = variance of X
1 - .
PX=x)=—,x=12,..,n P(X = x) = probability mass function
n
. C n+1 .
Uniform distribution EX) = — E(X) = expectation of X
n? -1 .
V(X)) = - V(X) = variance of X
: N Axe=4 o .
Poisson distribution PX=x)= ——x=012,.;1>0 P(X = x) = probability mass function
X.
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x| Jr
Fy(x) = e - Fy(x) = cumulative distribution function of X
= L
EX)=VX)=2 E(X) = expectation of X
fx() = 5 a<X<h f(x) = probability density function of X
—a
0, x<a
—a
Fy(x) = 47— a,a <x<bh Fx(x) = cumulative distribution function
Continuous uniform 1, x>b
distribution )
E[X] = a4 ; E(X) = Expectation of X
_ 2
V[X] = (® 12a) V(X) = Variance of X
1 _1(u)2 o . .
flx) = e 2o/, —0o<X <o f(x) = probability density function of x
oV2m
Normal distribution EX)=u E(X) = expectation of X
V(X) = o? V(X) = variance of X
1/lnx—p\?
Log-normal distribution flx) = 1 e_f( mf; u) . ) )
xo\2T f(x) = probability density function of x
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V(X) = (e"2 - 1)e2“+"2
E[X] — e[t+%0’2
InX —
Fy(x) = cb( ne K )
1 k_, x ® -
flx) =— x2 'e"2, x>0 F(n)=f x" e dx
* rk 0
2 ()
Chi-square distribution ES) =k K
S= z z?
1=1
V(S) =2k
VA
X = _U
k+1
r (k + l) x2\~ 7 %
Flx) = 2 (142 .
T (E) k Z = standard normal variable,
Student’s t-distribution 2 U = achi-square variable with k degrees of
freedom
EX)=0
V(X) = .
k-2
U
U X)s ky? X = v F(ly, k
F d' H - (le + kz)k1+k2 - U2/ ~ ( 1 2)
-distribution flx) = T k,
xB (7172 U; = chi-squared distributions that are
independent with k; degrees of freedom.

Page | 7

AnalystPrep.com All Rights Reserved.




