Formulas: JP=n(n-1..(n-r+1) =
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P(A, UAUAU-- ) =P(A)+P(A)+P(A)+---, where A;‘s are mutually exclusive events.
P(AUB) =P(A) + P(B) - P(AnB).
P(AUBUC) =P(A) + P(B) + P(C) - P(AnB) — P(ANC) — P(BNC) + P(ANBNC).

P(A')+ P(A)= 1. P(B|A) = P(QX)B).

P(ANAN-NA)=P(A)P(A|A)P(A|ANA)-P(AJANAN-NA_).
If the events By, B,,-- Bk constitute a partition of the sample space S,

P(A) = ZP(B NA) = ZP(B)P(A/B)&P(B ja=-PENA __PB)IPA/E)

ZP(B NA) ZP(B)P(A/B)
P(X =x)= f(x), Zf(x) 1. F(x)= P(X<x)—Zf(t)

t<x

X
jf(x)dx 1.P(a< X <h) _jf(x)dx F(X)=P(X £X)= j f (t)dt.
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ZZf(x y)=1.P(X =x,Y =y)= f(x,y). P[(X,Y)e A]= ZZf(xy)

dF(X)_ £(x).

j jf(x y)dxdy =1. P[(X,Y)e A]= ”f(x y)dxdy .
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Marginal Distributions: g(x)=>_ f(x,y) and h(y)=>_ f(x,y),
y X
9(x)= T f(x,y)dy and h(y) = T fOGy)ax f(x|y) = ( V) provided h(y) >0,
) ) ,provided h(y) >

u=EX)=2xf(x), u=EX)= [ (08K, p1y, = E[gOO]= [ 90 F(x)0x.
Hog =E[g(x,Y)]=ZZg(x,y>f(x, V): o = ELGOGYT= [ [ 906 y) F(x,y)dxay.
E[X-1)1= 2 (=40 00, 0*= EIXp )1 [ (=" FO0 0k V) = EX) -

Gé(x) :E{[g(X)‘ﬂg(X) }:Z g(x)_:ug(x)] f (%), GQZJ(X) =E{[g(X)‘ﬂg(X)]2}

= [ 1900 -ty T F OO Ix.



Ty =COV(X,Y) = E[(X = s )Y = 4 1= 2> (%=1 XY= 1) F (%, ),

Oy = COV(X,Y) = EL(X = )(Y = )] = [ [ (x= g )(y = pay ) £ (%, y) dxely
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cov(X,Y) o) 2

NV () Tax+byse = a
% (Z aivij= Zn:afv (Y)+2>> aa,Cov(Y,.Y,).

i<j

COV(X,Y) = E[XY 1= sty tty. pry = o +b%ov +2aboyy .
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Chebyshev’s Theorem P(u—ko < X < u+ko) > 1—%.

Binomial b(x;n, p) :( j p*1-p)"*,x=0,1,....n, u=EX)=np, 5> =V(X) = np(1-p)
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M(t)=(pe' +{1-p})".
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E(X) = ”Wk V(X) = (E:Tjn(%j(l—%j
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p'(1-p) ", x=kk+Lk+2,...., E[X]=—,
k-1 p

Hypergeometric h(x;N,n,k) = max{0,n—(N —k)} < x<min{n,k}. p=

Negative Binomialb"(x;k, p) :(
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Geometricg(x; p)= p(1—-p)',x=1,2,.... E[X]:l, V(X)=—-.

V(X):Q. M(t):[ pe

Mity=—— P& oL
1-(1- p)e' (1-p)
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Poisson p(x;ﬂt):—', x=0,1,2,....., E[X]=V(X)=At,
X

M (y) = exp{At(e’ ~1)}.
(B-A)

Continuous uniform on (A, B) then its variance V(X) = B
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Normal density N(X; u,0) =—F—=€ =) , M(t)=e 2 Z=
oN2r o




;x“‘le_yﬂ,if x>0
Gamma density f(x;a, f) =1 B°T(a) , E[X]=ap, Var(X)=ap’.
0, if x<0
M (t) =;a, t<1 T(e) =Tx""1e‘xdx, (@) =(a - (a-1),T(n) = (n-1)!.
(1-pt) B 0
_ ie%,if X>0
Exponential density f(x;8)=1 , E[X]=p,Var(X)=p’,
0, if x<0
1 1
M(t)—m, t<E
Beta density
1—‘(Cx-i_ﬁ) a-1 _ p-1
too=1Tarp ¢ T e ==
0, elsewhere, “ (a+pB) (a+p+1)

Suppose X is a continuous random variable with probability density f (X). Let
Y =u(X)define a one-to-one correspondence between the value of X and Y so that the
equation Yy = u(X)can be uniquely solved for X, X =W(Y). Then Y has a density function

given by g(y) f[w(y)]|J|, where J =w'(y).

Joint distribution of functions of random variables given joint density of X, and X, to be
f (X, X,) need joint density of Y, = u, (X, X,) and Y, =u,(X,, X, ) define a one-to-one
transformation between the points (Xl » Xy ) and( Y. Y, ) so that the equations can be uniquely

solved for X,,and X, ,in terms of Yy, and 'y, say X, =W,(Y,,Y,), X, =W,(Y,,Y,). Then,

&, o
9(Yi ¥2) = F (W(Y1s ¥2)s Wy (¥,,Y,))[d], where J = 8_x; 6_);_
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i =EX") M =E(eX ). oM =E(X")=4.
t=0

Let Xi,..., Xp be a random sample (independent and identically distributed) random variables

with E ( Xj ) =uand V (Xi ) o2 < o, X the sample mean, the limiting form of the

X _
distribution of Z = ~—*#
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, as N — oo, is the standard normal distribution n(z; 0, 1).



