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Statistical Hypotheses Testing under Normal Distribution
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Abstract

In this study, the most powerful test and uniformly most powerful test were

investigated under Normal distribution and the test size of 0.05. The result of the most

2 2

powerful test for HO ‘W=Uy, © =(5(2) versus Hl W=, Uy <Up, O =GS showed

that at oo = 0.05 for any n, Lg =12 and 6(2) =1 when l, increased from 5 to 11, C;

and power of the test (1—B) showed an certain constant value, while L =11, power of

the test had an decrease. In addition, in the most powerful test for HO ‘W=Uy, © 2= (SS

versus Hl TU=He, By > gy (52 =G(2) showed that at o =0.05 for any n, Ug =12
and GS =1 when L, increased from 13 to 19, C, and power of the test had constant
value, while Ly =13, power of the test had an decrease. In the uniformly most powerful test
for HO U=y, (52 =(5(2) versus Hl U <Ug, (52 =Gg showed that at o0 =0.05 for
any n and GS =1 when Mg increased from 12 to 18, while C; had an increase. In addition,
in the uniformly most powerful test for HO ‘W=Uqy, © 2 = c (2) versus
Hl U > g, 62 =Gg showed that at o =0.05 for any n and Gg =1 when Ko

increased from 12 to 18, while C, had an increase.

Keywords : Most powerful test, Uniformly most powerful test, Power of the test, and Normal distribution
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Ho:nu=py, 6° =0 dievdn Hytp=py, wy >py, 6° =0

o oF n Ho [ Cy 1-p

0.05 1 81 12 13 12,18 1.0000000000
15 12.18 1,0000000000

17 12,18 1.0000000000

19 12.18 1,0000000000

100 13 12.16 1.0000000000

15 12.16 1,0000000000

17 12.16 1,0000000000

19 12.16 1.0000000000

NASIA 32 nuduiie o =0.05 dmsum n laq @i py =12 wez of =1

]
=

] Y i
oy, IAwwdunn 13 89 19 udr C, wazmdwwesmsnadevaziianad  eniu
w, =13 ahdwesnsnadevsziiaianas waziile o =0.05 dwium p, laq @

2 v A A X = v ~ ! o w
Ko =12 waz og=1 21 n UAUWLAUIN 16 DI 100 LAY C, LUAIAAAY AIUMAIVOY
v H v v 4
msnagevazimach onduil p, =13 Fahasweamsnagevaziaunuan

[

3.2 manaaeuiiiMmasgegaegaaaedimaneilaty (Uniformly Most Powerful Test)

Q

lumsmmanageudmivauudgiua 9 saunsamminageuiannsaiilyldiy
a ~ Y o a = 4 a P A Y m 9 o Y
auudAgiuigeandodny  lasinfasunnsiiimesnagnaaeuliisos q  udrbildsilims
A ™ A a ) y gy £ g A
nagoulasuniladll uadinunilowdn awnsaldmanageuiuldiaue Fuilumsnagoun
A panRemsnadeURligUuuReY  (Uniform)  wagenunsnlimadevanudgiuiaou
' A o o ' 3 )
M mes naeandony wiseeniu 2 ndl
3.2.1 msnaaevildigegasdiuaueduanelatelumsnadouauuagiv
Hy =y, 6% =05 Weuiu H,:u<p,, 6> =03

= : 2 _ 2 & o : 2_ 2
wnsan Hy ip=py, 6° =05 weuny Hyip=p,, y <py, 6° =0
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= d S d o
"lnﬂ‘ﬂi]H{,]“]J‘V]‘ﬂigﬂi’)“]J‘Ui’)QLHBLLHULLQ%LWB??TUE?J‘UFJ"IEJ

L0,) C
L(6,)
n n
[ 1 E - 22( i HO)
5 e Gji=
1 275 < c
n n
1 Ee_ Ggigl( i Hl)
2nGs
S (ki P 2 (xi-o)
eZ(ToIZI 0 S c

x2_ Mg nuf ”Ho

1
722 |772X| 72*72)(2 “0 ZXI

eZGOI—l CSOI =1 20p 200| =1 0011_1 200 < c
Mo —m)—%(u% ~u?)
g0 200 < c
1 a s ad Y Y
Taaonisiugusssumnansdesineveseaums 1 la
nx n (. 2)
X (g =)~ (03 — 2 < Inc
o 20,
nx n [, 2)
_Z(Mo_ul) < _Z(HO_M +Inc
o 264
1 v
HA py <pg A py —p, >0
2
° 1 oy lInc
. P VA . L
2 n(Mo - Ml)
aeumstiee lunlasunlas e p, < pg
Ay P[Yﬁclhi:uo] = o
C -
P Zgl—uo = o
og/Vn
C —_
PlZ>-— b Mo = o
(50/\/H
—Ho — Z

N ) "
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— GOZOL
Cy - Ho —
Jn
o P(Z>z,)=a lash z Inmsuwenuastndmnasgin
9 H v
Aauu MInageUNNMAIgIgantva o TumsnaaeuauuagIv
— 2 _ 2 a4 . 2 _ 2 a
Hoin =y, 6° =0 theuny Hytp<py, 6° =oj fo
,  X<pug-— .
1 e 0 /
(X Xy) = . |
0 e x> o — Gy,

# ny=12, 65=1, n=16, a=0.05, z, =25 =1.645
1.645

wld ¢ = 12 =272
416
- 11.59
) ' 1]
fariy minadeuNlMaigagantivug o =0.05 lumsnaaeuauuAgIv

Hy:pn=12, 62 =1 oudy Hy:p<12, 62=1 uaz n=16 o
1 e x<11.59

$oaeras) = 0 e x>11.59
M 3.3, AInga C, dwmiumsnamevaunagm Hy o =p,, 6% = GS

diendy Hy tp <y, 0% = GS

a H n Ko C,

0.05 1 16 12 11.59

14 13.59

16 15.59

18 17.59

25 12 11.67

14 13.67

16 15.67

18 17.67
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MmN 33. (o) Adnga C, dmiumanadevaundgi Hy tp=pg, 6% = Gg

. . 2 2
disvdy Hytp<pg, 6° =0

o GS n Ho G,

0.05 1 36 12 11.73
14 13.73

16 15.73

18 17.73

49 12 11.77
14 13.77

16 15.77

18 17.77

64 12 11.79
14 13.79

16 15.79

18 17.79

81 12 11.82
14 13.82

16 15.82

18 17.82

100 12 11.84
14 13.84

16 15.84

18 17.84
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MAIRA 33 szwuduile o =0.05 dmsum n laq § of =1 & p, T
2 2 = v oA X & o o v
WMRANIN 12 D9 18 udd ¢ vzliAunnyu wazie o =0.05 dwmsua py laq d1n

a0 A2 = P a0 A2
UAVNNUYUIIN 16 D3 100 LA Cl WWUANUNNYY

@

322 manageuniimaigegasdiuaueduauetmelunsnagevauuagiu

: 2 _ 2 & o : 2_ 2
Ho:u=py, 6° =0 theunu Hy:p>pp, 6° =0
TushuesRenuiidon 321 msnadeunlimaigeganivine o  lumsnadeu

auuAge Hyip=p,, 62 =cf feudy  Hpip=p,, wy >, o? =c§ flo

— (o V4

A X2H0+ 0%a

(X X)) = 1 e vn
0 e OoZy

X < o +

Jn
# ny=12, 65=1, n=16, a=0.05, z, =2y,5 =1.645

1.645
wld  c, = 12+=— = 12.41
V16
AU MINATUNNMEIGIgANTYIA a =0.05 TumsnagevauuagIu

Hy:u=12, 6® =1 dievfy H;:p>12, 6° =1 uaz n=16 fle

o) ) 1 e x>12.41
11 X1 0 e x<12.41

1 1 a s . a . 2 2
MIei 3.4 A1INGA CZ AUIUNITNATDUANUAFIU HO LU= IJ,O, o = (50

. . 2 2
disndy Hy tp>pg, 6° =0

a G5 n Ko C,
0.05 1 16 12 12.41
14 14.41
16 16.41
18 18.41
0.0 25 12 1233
14 1433
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MmN 34. (o) MInga C, dmsumsnadevawnagin Hy Dp =, 6% = 6(2)

disniy Hy tp> g, 6% = GS
o oh n Ko %)

0.05 1 25 16 16.33
18 18.33

12 12.27

14 14.27

36 16 16.27

18 18.27

12 12.24

14 14.24

49 16 16.24

18 18.24

12 12.21

14 14.21

64 16 16.21

18 18.21

12 12.18

14 14.18

81 16 16.18

18 18.18

12 12.16

14 14.16

100 16 16.16

18 18.16
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MAINA 34 szwuduile o =0.05 dmsum n laq § of =1 & p, T
2 2 = v A X & o v 1 v
WMRANIN 12 99 18 udd C, whAuNNAN uaziie o =0.05 dwmium py laq &1 n

a0 A2 = P A
UAVNNUYUIIN 16 DY 100 LA C2 TN

3.2.3 MINATOUANUATIMFIUIZNOU (Composite Hypothesis Test)

3.2.3.1 minadeuniimasgegaediuauesuduelarslumsnagoy

a . 2 2 & v . 2 2
duuage Hy tpu>py, 6% =og theunu Hy tpu<py, 6° =0

Winsan Hyip=p,, o° =) Weuiy Hyip=p, u <yg, o =o0;
a J A J o o =~ Aa
namguRunlseneuvesuduuunaziiosdugvensluinven 321 msnadeund
Mdsgegaiiivne o lumsmesevawudgm  Hyip=py, 6° =065  Heudy

. 2 2 A
H,:u<pg, 6°=0p fo

4 =Ho —
_ 1 e /n
Xy, X)) .
0 e x> o — Gyl
vn
2 o 4
paumstas lunlasuwnlas e p, <,
v & ,;' < AA o o ]
i msnageuiitadumsnageviiihdigegaoiraauedueauetanlumsnaden

¥ a

= N 2 _ 2 a0 . 2 _ 2
duuage Hy i =py, 0% =og theunu H; ip<py, 6° =0

= J S o A 2 za 3
Tagnguaunilsenouveauduuuazes du minageuh laieuuiinimdsgaga

edreueduauetaslumnadeuauuag Iy Ho:>p,, o° =0p Meuny

E4

H . _ 2 _ 2 o H = ﬂ Ao o
LR =Ly, Wy < Mg, 60 =0p aumsnadey ¢(x,,..,x,) Hiadumsnaaeuiiidia

1 9 a . 2 2 a @
qdchﬂaﬂmauaﬂumuaﬂmﬂiumimaﬂuaumgm H0 L=y, 07 =0 myuny
. 2 2 g v o o o v 9 4
H1 ‘u<WHy, 07 =0, msnagevi limsnageulushuesdsnumsnaaenlurinven

3.2.1 aanaasluaisnei 3.3

o v 1

3232 mynaasunlmasgagasdisanaduauslatglunisnadeu

a . 2 2~ v . 2 2
duuagu Hy tp<py, o° =og theunu Hy tpu>pp, 6° =0y

@

luieudeaiuiiden 3.23.1 minageuniimaigeganiving o lumsnagey

= C 2 _ 2 a o — 2_ 2 a
duuagu Hyip=py, 6° =op mouny Hyip=py, py >Ny, 6° =05 Ao
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— OnZ
4 X2 g+ 0 a
1 e 0 /
Xy, X)) = 0 b - 62
B X < g+ 2=

A/n
o 2 L Ao o 1 Y
auiumanaaey  ¢(x,,...,x, ) Hledumsnaaeuniifidigegeediuauedudue
a . 2 2 = . . 2 2
darglumanamevanuagiy Hy:p<pg, 6° =0y evdy  Hyip>p,, o =0

d" Y o = (Y | 12 =
msnagevillimsnageuluinueufsnumsnagevuluriaven 322 aanaasluaisen 34

4. agdwamsIde

A o0 o 2

1) minaasuniimdsgegalummagevaundg Hy tp=p,, 6 =}

'
=

a @ . _ 2 _ 2 o A _ o Y
eum Hy ip=p,, gy <pg, 6° =05 wnuidie o =0.05 dwmium n laq 0
2 v A A X =2 Y o v =
o =12 waz og=1 01 py UAUWLAUIIN 5 D9 11 uad C; UAZMAIveIMINAdouITl
' a Y A X o o A A 9 @ '
Maan onnun py =11 gemasvesmsnaaeuaziinanas uazio o =0.05 dmsum
' ' Y 1 Y
Taq # py=12 wez o5=1 & n Hewiwdunn 16 f0 100 udr ¢,  iawiiniu
v 1 1 v Y
dumdwwesmsnadevazlimnd smdun p, =11 Fihdtveamsvesnageuvzlinuinuin

2) manameuiimasgagalumsnaaenauuagu Hy tu=p,, 6° =o;

a 1Y . 2 2 o A _ S [ '
eum Hyip=p, By >l 6" =05 wwuiue a=0.05 dwmivm n laq @
' Y

Ho=12 way o5 =1 & p, Hawiwdunn 13 51 19 udh ¢, wazmdwwesnsnaaey

a0 A ¥ A R o o S 1 A 9 o

wiummn onnun ;=13 wmaswesmsnadouizimanay waziie o =0.05 dwmiuy

1 ' Y

Mo, laq A g =12 waz o5=1 & n Hewiiiunn 16 ¢ 100 udr ¢, wiim

anad  dmmdwesminaaeveziima  sndun py =13 FamhdwesmInadevaziia
4 2
WYY

3) mynageunimasgegaediuaueduduelaelumsnagouauuagiv

R 2_ 2 a o . 2 2 . v A _ e

Hy:pn=pg, 6° =0y theuny H;ip<py, 6° =oy wwuiule a=0.05 dmwmsv

' 4 2 v a0 A X = y a0 A X A

Manlag N og=1 1 pp UAWNLAUIA 12 D3 18 uad C; WwUAWNNIU LAzl

o IV 1) a0 A2 = P A A2
o =0.05 dmium Ko Glﬂ“] 91 n YAUNNUUIN 16 D 100 LAD Cl TUANUNWNIU
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4) minaaeuimasgegaseruduesuanataelumsnaaeuaunagiu

Ho:pu=pg, 6% =02 feufy Hy:p>p,, 6° =o; swznuiiiie o =0.05 dmsum
=~ 2 ) A A X 2 v A A X =
nlaqg 1 og=1 o p, UAwNLAUIA 12 D9 18 udd C, UAWANIY uazLilo

9 o 1 9 a0 A2 = 9 a
o =0.05 dwmsum p, la 9 01 n UAUNVAUIIN 16 DI 100 1AD C, whManad

) a
ananssnlszma
ae A 2y ve a P o ~ Y v
Q1u3ﬂﬂliﬂﬂullﬂiﬂ1@u"mﬂﬂmgﬂﬂﬂ"lﬂ"lﬁﬁi ﬁﬂ"lﬂulﬂﬂiuiﬁleigfl]@lllﬂan"l]"lﬂmﬂ‘l’ﬁi
™ v o v ® Y A a
ANNNTSUN LlﬁgmﬂmﬂUﬂNHWﬂﬁi"Qﬁ qjiimﬂﬁﬂ uﬂﬁﬂﬁ?ﬂ%q}lm{l"ﬂﬂ ‘lﬂlﬂ‘ﬂ 2 {1191
A I o a I o = v A
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