If z;,i=1...N, are data from a sample then:
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Probabilities:

P(S)=1 0<PA<1 ANB=0= P(AUB)= P(A)+ P(B)
P(AUB)=P(A)+ P(B)— P(ANB)

P(ANB)

P(B)

A and B are independent < P(ANB) = P(A)P(B)

P(B) = P(B|A)P(A) + P(B|A°)P(A°)
P(B|A)P(A)

P(B|A)P(A) + P(B|Ac)P(A¢)

P(A|B) =

P(A|B) =

Random Variable: discrete

=px =Y ap(x)  E(h(z))= Z h(z)p(x)

ple,y)=P(X =2 &Y =y)  px(z)=> plz,y)

privlal) =28 B Y) = 3 b o)

Random Variable: continuous

:/ f(x)dz F(a;):P(XSCU):/< f(y)dy

B = ux = [ T e (@)de

The 100p percentile x,, is given by F(x,) = p



P((X.,Y) GA)Z/Af(x»y)dxdy fx(x)zf_oo fay)dy  fxy(zly) = fg’y)
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Variances

V(X)=0%=E(X?) -EX)> Cow(X,Y)=FEXY)-EX)E(Y)
Cov(X,Y)

Corr(X,Y) =pxy =
0Xx0y

Independence: X,Y are independent if and only if p(z,y) = px(x)py(y) (f(z,y) =
fx(@)fy(y)). If X,Y are independent Cov(X,Y) = 0.

Linear combination

E(aX +b)=aE(X)+b V(aX +b) =a’V(X)
E(aX +bY)=aE(X)+bE(Y) V(aX +bY)=a?*V(X)+b*V(Y)+2Cou(X,Y)

If X;,i=1...N, are independent and identically distributed and X = 1/N Zf\il X; then

pg = pux and V(X) =V(X)/N.
Propagation of error: if U is a function of X and ox is small
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it U is a function of X, Xs,...X,, and o, are small
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