Math 341 Formula Sheet

P(y1,¥2) =P(Y1=y1,Y2 = ¥2). F(y1,¥2) =P(Y1 < y1,Y2 < y»).

Y. ¥,
F(y1,y2) = f f f(ty.tp)dtpdty. If yg > y; andy; > y,,then

—00 —00

F(Y1, ¥2)—F (%1, Y2) - FOL Y2)+F (¥, ¥2) >0.

Note that f(yl,yz)ZOand'[ I f(y,,y,)dydy,=1

—00 —00

p(y))= D, p(y1.y2) and pa(y2) = D p(y1, ¥2)-

ally, ally,
f1(y1) = T f(y1,y2)dyz and fa(y2) = T f(y1, y2) dys.
P(Y.Y,) =P, = y,|Y, = ¥,) = p(:’éi’; F(Y.]y,) = PLY, < vi[Y; = v,).
Oy =8 ) = 222 F . v2) = RODF2(2).

P(Y1L Y2) = Pr(yD) p2(y2)- f (¥, y2) = fi(y1) f2(y2).
f(y1,¥2)=9(y1)h(y2),g 20,h>0.
ELG(Y,, Yy YOI= D 90V Yoo Vo) POV Yoo Vi)

ally, ally,

0 0

ELO(Y;, Ve YOI = [ o [ Q000 Voro Y F (Vi Yoo Vi) 00, 6l

—0 —0

cov(Y,,Y,) = E[(Y,—E(Y,)))(Y, —E(Y,))]-.
Var (aY, +bY, ) =a’Var(Y,) +b*Var(Y,) + 2abCov(Y,,Y,). Cov(Y,,Y,) = E[Y,Y,] - 1y 1,

Cov(Za, ,,be )= ZZabCov

i=1 j=1

Var(Zai ] ZaZVar(Y)+2 D> Y aa,Cov(Y,Y)). p=

I<i<j<n

Cov(Y,,Y,)
0,0, .

If h(y) is either increasing or decreasing for all y such that fy (y) >0, then U = h(Y) has
dh 1)

density function fyy (u) = fy [h_l(u)}

Suppose that Y,and Y, are continuous random variables with joint density function
le‘YZ(yl, y,) and that for all (y,,y,) such that le‘Yz(yl, y,) >0,
U, =h(Y,Y,)and U, =h,(Y,,Y,) is a one-to-one transformation from (y,,y,) to (u,,u,)



with inverse y, =h*(u,,u,), y, =h,"(u,u,). If h*(u,u,) and h,*(u,,u,) have
continuous partial derivatives with respect to u, and u,and Jacobian

oh™ on™

ou, .. .
J =det , then the joint density

oh,™ oh,™

ou,  ou,

fu,u, (U U) = f o (7 Uy, U,), ™ (u,0,) )3, where []is the absolute value of the
Jacobian.
Let Y, represent the k™ order statistics then its density function can be described

by 94 (¥,) = [FOYOI'IL=F(y,)I"* f(y,). Let Y, represent the ™ order

n!
(k=D !(n—k)!

statistics and Y/, represent the k™ order statistics (j < k) then their joint density function

can be described by
n!

T (-Di(k=-j-D(n—K)!

a0 Vi Vi) [FOOP R - FOIT R=-FOIT ™ F () (VDY < Ve

(Y V)’
SZ:;(' ) o NU (m__nt
n-1 """ (N=-n)!{r) (n=r)ir!
Let Y,,...,Y, be independent identically distributed with mean E(Y;)=pand V(Y;) = o’

n

>

ZYi—n/,l =l I - U
Define U, = =1

on (Glx/ﬁ)
the standard normal distribution function as n — co.Let Y,,...,Y, be a random sample

n

(n_1)82 B ;(Y| _Y_)2

. Then the distribution function of U  converges to

from N(p, 6°) then has distribution of *, d.f.=n-1and

2
o

Y and S*are independent.

Binomial p(y) :(;j p’Al-p)",y=0,1,....,n, V(Y) =np(l-p)

Poisson P{Y =i}=e‘*/_l—', i=012,.., E[Y]=Var(Y)=21
i!

-1
Negative Binomial P{Y =n} :(n 1] P"L-p) " n=rr+l.., E[]=—,
r= P



_r@-p) o T
Var(Y) = o7 .m(t)_L_(l_ p)e‘} , t<—=In(1- p).

1 e (y-w?/20? m(t) = e“”T'

Normal density f(y)=

(Vzz)o
y“‘le_% .
Gamma density f(y) =157 it y20 Ey]=ap, Vvar(Y)=ap’.
0, if y<0

m(t) = (1—,13t)“ : t<%. F(a)zzx“exdx, INa)=(e-Yr'(e-1), I'(n)=(n-1!,
r(e)=r.
Beta density

F(a+b) ya—l(l_ y)b—l 0< y<1 a ab
f(y)={T(a)(b) ’ E[Y]=—- Var(Y)= 7

0, elsewhere. a+b (a+b+1)(a+b)

Uniform (a, b), Var(Y) = (b-a)%/12.

; gn _alfithY
m®=E(V), ELT1=mm,@) ML) =EETE
t=0
E(Y,Y, 0"
I e ra— t,t
(1 2) 6t1'8t21 m(l 2)t1=t2=0

Tchebysheff’s theorem: Let k a known constant >1 P (|Y- E(Y)|<koy)>1 - iz
k

. . e Q2
Bivariate Normal density f(y,,y,) = )
v 76,0,:1- p*

2 2
1 — — — —

Q= 2“)’1 ﬂlj _Zp[yl ﬂl][YZ ﬂz}{h ﬂzj ]
1-p o1 01 02 02

MSE(@) = Var (9) + (Bias[8])*

Target Parameter 6 | Sample Size(s) point Estimator 8 E(é) Standard Error o,
H n Y H o
Jn
p n b= Y P Pq
n n




My — £, n, andn, Y_l_Y_z M — 4 (7_12+0_22
r]l n2
P =P, n, andn, P — P, Pi— P, PG n P.4,
n1 n2
6-6 . .
Z =——. If the parameter @is u, p, 14 — p, or p;— po then the two sided (1 - «) Cl may be
O -

4
given by 0+ 2120 The small sample 1-« confidence interval for 14 — 15, with equal but
unknown variances and additional assumptions is given by
— - 1 1 ~1)SZ +(n, -1 S
Yl—YzitO/Sp —+-—, where S3 —( 1 =1)Si +(np =) .Nn= (Z o )
2 P\ (m~1)+(n2-1) /f

— S
Y +t,/2| —= |- Factorization criterion: Let U be a statistic based on the random sample
Jn

Y,,...,Y, . Then U is a sufficient statistic for the estimation of a parameter 4 if and only if the
likelihood L(8) = L(y,,..., Y, |¢9) can be factored into two nonnegative functions,

L(y,,.-o0 Y, |0) =g(u,8)xh(y,,...,y,)where g(u,8)is a function only of uand & and
h(y,,...,Yy,)is not a function of 6.

k N _
Total Sum of Square (SS) = > > (Y, -Y)? , Total SS = SST +SSE.

i=1 j—l

SST= Zn(Y ~Y)?and SSE = ZZ(Y” -Y.)?.

i=1 i=1 j=1

ANOVA table for a one-way layout.

Source df SS MS F
Treatments k-1 SST MST — SST MST
k-1 MSE
Error n-k SSE MSE — SSE
Total n-1 k Ny _
ZZ(YH =Y )2
i=1 j=1

pr :iZ::[ni _Efrflr;l )] :i[ni ~np;] .
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