Continuous random variables
Pla< X <b) = [’ f(z)dz
P(X <a)=F(a) = [*., f(x)dz

B(X) = [, af(z)dz

Var(X) = B(X?) — (B(X))?
Continuous uniform distribution

f(x) = 5= for a < & < b, 0 otherwise

0 r<a
Flz)=q = a<z<b
1 r>b

E(X) = %2, Var(X) = 38"
Normal distribution
zZ =%

o

(Z>2z)=1—-P(Z <x)

o P

e Pla<Z<b)=P(Z<b)—P(Z<a)
Exponential distribution
f(x)=Xe™* for x>0 (0 otherwise)
F(z)=1—e? for x>0 (0 otherwise)
E(X)=

Var(X) =+

>|=

Memorylessness property: P(X >t +s|X >t) = P(X > s)



Joint distributions (discrete)

plz,y) =P(X =2Y =y) px(x)=3,p@y) prly)=>,py)
B(XY)=3,>, 7yp(z,y)

Multinomial distribution

P(X;=n1,Xo=n9,... X, =n,) = #ﬁmmpl DPy2..prT

Joint distributions (continuous)

Pla < X <be<Y <d) = ["[fe,y)dedy fx(z) = [ f(z,y)d
fr(y) = [0 fz,y)de

= 70 oo 2y f (2, y)dady
Independent random variables
p(z,y) =px(@)py(y), flz,y) = fx(@)fy(y)
Covariance and correlation
Cov(X)Y) = E(XY)-E(X)E(Y)

Cov(X,Y)
\/Var X)\/Var(Y)

5%

Expected return on a portfolio
E(Rp) = w1E<R1) + ’ng(Rg) + ...+ wnE(Rn)
Portfolio variance

0%(Ry) = wiVar(Ry) + wiVar(Rs) + wiVar(Rs) + 2wiwsCov(Ry, Ra) +
2wiwsCov(Ry, R3) 4+ 2wowsCov(Ra, R3)

Integration

f;xndx:[an-‘rl]b_ L 1l _ 1 el

n+1 a T ntl n+1l

[P kda = [kz]b = kb — ka



