Test for 448. Feb. 2025, Name:

Part A. Fill the blanks of the formulas (30 points)
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. DeMorgan’s laws: (AN B) = and (AUB) =
Axioms of probability: (1) P(A) > , (2) P(S) = ,
(3) if A;’s are pairwise then P(U;4;) =Y, P(4;).
If each sample point in the sample space S is equally likely to occur, P(A) = x%:;

If an experiment can be partitioned into 2 steps, with n; choices in the i** step, then the total # of

choices in the experiment is T =

Pr = O =) = :

(nymma) = where ny +ny +n3=___

P(ANB) = . If A and B are then P(AN B) =
P(A)P(B).

P(___)=1— P(A). P(AUB) = P(A) + P(B)

If A and B are then P(AU B) = P(A) + P(B).

Bayes’ Rule: If {B, ..., By} is a partition of S and P(A), P(B;) > 0, then P(B;|A) =

X ~bin(n,p): f(i) = ifie{0,..,n}, u= ,ol=__  _whereq=1-p
X~Gp). fi)=q 'pifi>__  pu= 0% =
X ~ Nbin(r,p), f(i) = (T)pr¢""ifi>__ = ot=_
X ~ HG(N,n,r). f(i) = = : — wld oo,
X ~ Pois(N). f(i) = ifi>0.u=___  o*=___
Tchebysheff’s Inequality. P(|X — u| > ko)
>y ufy(y) dis dis
Y = g(X). E(g(X))=1{ 5 = oy = ol=
X Blgx) = { T2/ by =
cts
The mgf of X is M(t) = R GY [
Acdf F(t) (= ) satisfying (1) F(—o0) = , and F(o0) = , (2) F(z+) = ,
(3) F(x) . Moreover, F'(b) — F(a) = P( )
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For discrete r.v. X, the p.f. f satisfies f(t) = P( ), f(t) € yand >, f(t) =
For cts r.v. X, the d.f. f satisfies f(t) cand [ f(t)de =
E(aX +b) = . Var(aX +b) =
X ~U(a,b). f(x)= ifxe(ab). p=
X ~ N, 0?). f(z) = X
X ~G(a, B). flz) = ife>__ p= , 0% = T a+1) =
Ezp() = P (v) = ;
X ~ beta(a, B). f(x) = if x where B(a, ) = ,
cts
The cdf of (X,Y) is F(z,y) = P( ) =
dis
For continuous (X,Y), their d.f. f(z,y) = , flzy) > J fz,y)dedy = ,
For discrete (X,Y), their d.f. f(z,y) = s 2w 2y flay) = ,
cts
P((X,)Y)e A) = {
dis
Jfl@y)__ cts
fx(z) = {
— flwy) dis
Ixy(zly) = , Fxjy (zly) = P (
cts
E(g(X,Y)) =
dis
The cts or discrete X and Y are independent iff F'(z,y) = iff f(z,y) =
E(c)=___, E(ag(X,Y) +bh(X,Y)) =
Cou(X,)Y) = , V(X +0bY) = ,p=
(Yla }/27 ceey Yk) ~ M(n7p17 7pl€) pff(yla ayk) = p:lljl o pzkv Yi S {07 ]-7 ...7TL}, lez -
_and ) yi=_ . Cou(Y;,Y;) = ifi#j4,Y; ~
cts
BEX)Y =y) = . EEXY)) =__, BE(VXY)) + V(EX|Y))
dis

U = h(Y1,....Y,), where Y;’s are continuous. Fy(t) = [--- [, f(y1,...,Yn)dy1 - - - dyn, where A

o= .

U = h(Y), where h is and Y is cts. fy(u) = fy(
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If X and Y are independent, then Cov(X,Y) = , E(g(X)h(Y)) =

Mx 4y (t) = ;

Hereafter, let Y7, ..., Y, be a random sample of Y.

Let Y1, ..., Y,, be a random sample of Y. Y = , 92 =52 =
IfY ~ N(u,0?), Y;i;? ~ (=S \/ﬁ% ~ where pg- =

o2

[\

0-
Fe(t

<=

~—

D( ), where ®(¢) is the cdf of
X;’s ~: X1+ Xo ~:
g(;li,ﬂ)
X*(vi)
X X Pois(\;)
N(/u'ivaiz)

bin(n,,p)
, Estimator of 02 is S2, where S? =

Estimator of y is X where X =
An estimator 6 is unbiased if , bias B() = , MSE =

100(1 — @)% CI for 6: =
100(1 — «)% large sample CI for 6:

If (1) Xy, ..., X,, are 1id. from N(pz,_ ), (2) Y1, ..., Yy, are 1id. from N(uy, ), and (3) X;’s

Y;’s, then
— Yﬁl"z ~ — Y_?_(Hm_ﬂ ) ~ A
T_Sl,/\/ﬁ’ ,T—&pm , where 6 =
W = (n, —1)S2/0% ~ , F=52/S2 ~ ,
fY(a‘)(t) = (j—l,?,n—j) R ) o
Given two estimators 67 and 0o, eff(6;,05) = ,
0 is consistent or 0530 if P(0—0] > ¢ — ) > 0,
If (1) E(0) = and (2) V(0) , as n — 0o, then @ is consistent.
If g() is y 51501 and éggeg,
then 6, = 6,5 0165 NG S



