Multivariate Probabilities Formula Sheet

Eddie Guo

Discrete Pairs of Random Variables Continuous Pairs of Random Variables
Joint pmf: p(z,y) = P(X =z and Y = y) Joint PDF: Fy .y (z,y) / / Fxy (u,0) du dv

0 <plz,y) <1 > plzy) = o poo

(z,9) / / fxv(u,v) du dv=1
P((X,Y) € 4) = (z:;p(amy) Plzo <z <zo+dz,yo <Y < yo+dy] = fx,v(xo,y0) dz dy
z,y
82FX,Y Z,
Joint CDF: F(z,y) = P(X <zand Y <y) = Z Z p(xs,y;) fxy(z,y) = #
z;<zy;<y
Marginal PMF: px (z Zp ZiyYj) py (y) = Zp(wi7yj) P[A] = //(z,y)EA fxy(z,y) dev dy
Expectation: E[g ZZQ z,y)p(z,y) Marginal PDF: fx(z,y) = /700 fxy(2,y) dy
(z,y)€EA

Conditional expectation: E[X | A] = ZxP =z |A) Fr(@y) = /70O Fxx(z,y) de

EIX,Y] ==y p(z,y) EX] =2 p(z,y) E[Y] =y p(z,y) | Expectation: E[g(z,y)] = //(x ea 9(z,y) fx,y (2,y) do dy

Independent RVs: p(z1,T2,...,7n) = px, (T1)px,(T2) - - px,. (Tn)
E[XY] = E[X]E[Y]
P(ANB) = P(A| B)P(B) = P(B | A)P(A)

P(X=zand Y =y)
Px(x)

pY|X(Z/|$):P(Y:y|X:$):




