Hypothesis Tests for u

a b c
Ho i =14 Ho t =14 Ho <4
1 Hytp= 14 (1> 11o) Hy > 14 Hy > 14
o® Known:  Reject Ho if 5 > z,,
o? Unknown:  Reject Hy if to>t,na
Ho @ =g Ho @ s =g Ho :u2 pg
Hy =g (14 < o) Hy - u< o Hy - u< o
2 o? Known:  Reject Hy if 29 <—1,
o® Unknown:  Reject Hy if t, <—tyna
Ho - u=1q
Hy i 1
3 o® Known:  Reject Hy if 2y <—2,,,, OF 25> 2,5
o? Unknown:  Reject Ho if ty <—ty/ona Or tg >ty 000

2 known: X ~N(zo2) nz2lz=""H _N(01), z,=>""*0 _N(01
o (/”O') 0'\/— (0.1). 2 o/ Jn (0.1)

1.and 2. a) MPT 3. No UMPT (GLRT for exact test)
1.and 2. b), ¢c) UMPT

approximately

X ~ Non-Normal, n large, Z ~ N (0,1) — same tests but results are approximate.
CLT

X—Hy

2 . X—
o Unknown: n21t=——-—~t,4, 1, _
s/ /—_ n-1 S/ /— n-1

approx approx.

X-u X =ty
N (0,1 ~ N(01
s//n LT (0.0), 2 s/Jﬁ CLT (0.0)

X ~ Non-Normal, n large, z =




Hypothesis Tests for o’

a b C
HO:O'Z:O'(% H0:0'2=0'§ H0:0230§
1 Hl:azzalz(012>0'§) H,:0%>04 H,:0% >0}
u Known: Reject Hy if ;(5 > ;(é’n
4 Unknown:  Reject Ho if 2& > 72 .4
Ho:azzag Hoiazzag HOZO'ZZO'g
H1:02=012(012<0§) H,: 0% <of H,:0? <o
’ # Known:  Reject Ho if 2§ < #.4 1
4 Unknown:  Reject Hp if ;(g < ;(f_a,n_l
Hy ol = Jg
Hy: o2 # ag
3 u Known: Reject Hp if ;(5 <;(12_a,2,n or ;(g >;(§,27n
4 Unknown:  Reject Ho if 2& < 20 on1 OF X6 > Xb12ma

2
nS’~2

4 Known: X~N(,u,0'2) n21,12:_2 )(n17(g:_2 ~ 4
o)

n 2
Y (Xi—u)
where §2 ==L

n
1.and 2. a) MPT 3. No UMPT (GLRT for exact test)

1. and 2. b), c) UMPT
X ~ Non-Normal: No general result.

2 2 o?=cf
_ 2 2 _NS 2 _2_NS 0 2
4 Unknown: X ~ N(,u,O' ) n>L ' =—~muvrxo="—"F ~ I
(@2 Op

X ~ Non-Normal: No general result.




Hypothesis Tests for Proportion, p

a b c
Ho:p=po Ho P =po Ho:p<po
Hy:p=pi(p>pg) Hy:p>pg Hy:p> pg

n
1 Exact Test: Reject Hoif y= _lei >C
1=

a=P[Yzc|p=py]|=P[Bin(n,py)=c| may require randomization

(p)= P[Y 2c|p]: P[Bin(n, p)2c|p]
Approximate Test:  Reject Ho if z5 > z,,

Ho:pP=po Ho:p=1o Ho:p=pg
Hl:p:pl(p1<p0) Hy:p<po Hy:p<pg
Exact Test: Reject Hpif y = % X; <C
2 i=
a=P[Y <c|p=py]=P[Bin(n,py)<c| may require randomization
7(p)=P[Y <c|p]=P[Bin(n,p)<c|p]
Approximate Test:  Reject H if z5 <-z,
Ho:p=po
Hi:p#po
n n
Exact Test: RejectHpif y=> x;>2¢ ory=> x <c,
i=1 i=1
3

a=P[Y <c|p=py|+P[Y=c,|p=py|=P[Bin(n,py)<c |+P[Bin(n,py)=c, |
may require randomization
17(p)=P[Y <q|p]+P[Y 2c,|p]=P[Bin(n,p)<c, |+P|Bin(n,p)=c, |
Approximate Test:  Reject Ho if z5 <-z,,, Or 5> 2,5

Exact test: X ~ Ber(p),Y = % X; ~Bin(n,p),E(Y)=np,V (Y)=np(1- p)
i=1

1.and 2. a) MPT 3. No UMPT (GLRT for exact test)
1.and 2. b), ¢c) UMPT

Approximate Test:

_ D— approx. _ N _ approx.
largen,z=— P __ P7P "TT\01),zp=— "o _ PP Ty

Jnp(1-p) _\/p(l— p) ~ o (1- po) _\/Po(l— Bo)

n n




Hypothesis Tests for 4 — 1,

a b c
Ho @1 — 1y =dyg Ho @ —up =dyg Ho @ —pp <dy
Hy:m—pp =0y (dy>do) | Hitwm—up>dg Hy @ —pp > dyo

o? Known:  Reject Ho if zg > Z,

2

o Unknown but 012 = 022 =0": Reject Hoif t, >ty nyny—2

Ho :pu— =0y Ho :ra - =dg Ho :rn—pp 2dg
Hy gy —pp =di(dy <dy) Hy gy — 1y <dg Hy @y — 1 <dg

o? Known:  Reject Hy if z, <-z,

2

o Unknown but 012 = 02? =0°. RejectHpif t5 < gy +ny—2

Ho @y — 1 = dg
Hy @ — 1 # dg

3 o? Known:  Reject Ho if 2y <—2,,,, OF 25> 2,5

o® Unknown but o = 03 = o

ReJeCt Ho if to < —ta/ 2,0y +ny—2 or to > ta/ 2,0+np—2

X and Y are independent from each other.

ot and o are known:

X~N(,ul,alz),nlzl,Y~N(,uz,0'22),n221,Z: ————~N(0])

O'1+O-2
M N

_ — H

Zy :M 2 N (011)

2 2

or 05

L

1.and 2. a) MPT 3. No UMPT (GLRT for exact test)
1.and 2. b), ¢c) UMPT

of and o2 are unknown:
X~N (,Lll,O'lz) or non-normal, n; large, Y ~ N (yz,azz) or non-normal, n, large,

(R~ ) oo

X —Y )—d, approx.
N(0,1), zozw ~ N(03)

2 2 2 2
S S St Sy
Ll Ll

of and o5 are unknown but of = o5 = o2




X ~ N(,ul,alz) Y~ N(,u2,0'22) Ny > 2,

(R-9)-( ) (R9)g,
R s S
SS —+— Ss —+—
L L

2
where $2 = SF +1;S5
P m+n,-2

X~Non-normal and/or Y~Non-normal, large sample sizes:

(X=Y)= (s ) 000

N(01), 2 =

nlsf + n2822
n+n,—2

where Sf) =

()? —V)—do approx.

Sg\/1+ ! SS /i-i-i
N n N

- tnl+n2—2

N(0,)



Hypothesis Tests for of / o3

a b Cc
1 Hi:oflos =k (k>ky) | Hy:ioZloz >k H,:o? 1 o5 >k

w4 and g, Known:  Reject Ho if Fy < F_,, (ny,m)
4 and s, Unknown: Reject Ho if Fy < F_, (n, —1,m —1)

Ho:of /o5 =k, Ho o7/ o5 =k, Ho:of /o5 2k,
Hi:of lof =k (k <ko) | Hy:o?los <k H,:of | o2 <k
? w4 and 4, % Known:  Reject Ho if Fy > F, (n,,m)
t4 and 4, o® Unknown:  Reject Ho if Fy < F_,, (n, —1,n, 1)
Ho:of o2 =k,
Hy: 0'12 / 0'22 # Ko
3 4 and s, Known: Reject Ho if Fy < F_,/5(n,,n) or Fy<F, (ny,ny)

4 and , Unknown: Reject Ho if Fy < F_,/o(ny, —1,n 1) or

Fo <Fur2(nz=1ny -1)

4y and g, known: X and Y are independent from each other.

X ~N(m,07),m=1Y ~N (1,03, 21,

_ oL Sy
022 81’2
No general result for the non-normal case.

F

4y and g, unknown:

-~ F(nz,nl), FO :ko— -~ F(nz,nl)

12
S1

X ~ N(,ul,alz), n>1 Y~ N(,uz,azz), ny>1,

2 ocx2
g1 5%

F=
0'22 8*12

-~ F (I’]2 —l,

where

5*22 Ho
nl—l), FO :ko 8*2 -~ F(nz —1,I’]1—1)
1
n —\2
> (X -X)
5*2 _i=l

n-1




Hypothesis Tests for p; — p,

a b C
Ho:pi—py=dy Ho:py—Po=dy Ho:py—po<dg
! Hy:py—py=di(dy >dyo) Hy:p—p; >dg Hy:p—py>dyg
Approximate Test for large ni and n,: Reject Ho if z5 >z,
Ho i pr— P2 =dg Ho i py—p2 =dg Ho:pi—p22dg
2 Hy:py—pp =dy(dy <dy) Hyip—py<dy Hy i p - py<dy
Approximate Test for large n; and n,: Reject Ho if 25 < -z,
Ho:pi—p2=do
3 Hiipi—py #dg
Approximate Test for large n; and nj:
Reject Ho if zy<-2z,,, Or 25>12,,,

n -
Xy~ Ber(p).Y, = El Xy~ Bin(ny, py) E(Y1)=mpV (Vo) =mpy(1-py)
n -
X5~ Ber(p,).Y, = _lez,i ~ Bin(ny,p, ), E(Y2) =1,V (Y2) =np (1~ py)
1=
X1 and X; are independent from each other.

I, A oA 1- 1—
€ [Py o] Py - Py and V [py— py] = =P, Pol=P2).

approx.
R LY,
Z= (Y1=Ya) (NP —Nzp) _ (PL=P2)=(pL—pp)  @PPrOx N(0,0)
\/mpl(l— p1)+n2 P2 (1— pz) pl(l— pl) N Py (1— p2) large ny ,n,
I"Il n2
D —=D,)— approx.
7, - (B=Pa)-do " N (0)

\/ p(1-py) .\ P, (1- p,) farge nyn;
N n,




