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Abstract 

In many research reports with hypothesis testing, p-value is frequently used. In statistics 

classes, ex or significance level is mentioned more often than p-value. This leads to confusion on 

the differences of their definitions and which value is preferabLe for report. Therefore, this article 

mentions on hypothesis testing and p-value, especially on the definition and comparison with ex, 

reporting of statistic results in research paper and precaution. 
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I. u'YIlh 

1'W f1l'~f1mJll,y(Jq;] l~'l i~f1l'i1 \J(J'Vll~l'Vl(Jll'I'l(l'\9l {ll£1::; -ff~fllJl'I'l'ff\il{ ii~-lf1l'l'fflJlJ~]l'W f1l'i 

1,y(J~ 1'fl(J.r11lill~1(l'lJlJ$'i~ l'Wl'I1~lri'lJ'f) l~lJl\Jlf)f1l'i 'l1m 1lJ f1mn ~'Wfl ~ll'WtJ UJ'I1ll'il~'l 11l'W 

'VltlEJ~ 'I1~B!lI'WI'Vl (J~~B ~n-ff(J 'fflJlJ~~l'W f1l'll,yVl'l1~ lri'B l\Jlll'W\J~ ~lf~B lJJ\J1~fil~ A'-l,!'W ~-lI'i'B~'I1l 
~B (l'tli'UB ~(l'lJlJ~~ lOW f1l'j l,yvri' 1'fl(J~~'fflJlJ~~l'W 'Vll~(l'i)~I'~B'Vl'fl'fftl1J~1Vllif1l'jllfl 'j l ::; ,..y'Vll'l'ffi)~ 
1'fl (Jf1llf'W 'fl 'j::A' 1J.:r (Jrllrlt)! ex!~Blll 'W!f1Ul cyfl 'W f) 1'l1'1'flir'Wh H ~1-llf,rl [IJ 1'W f1l'l (l'tli ~£1 \J::)j f1l 'j 

) l(J ~ l'Wrl l p-vai ue 'l.J 'll f)t]l,.f! M'W B~l 'fflJB i~ 1'W TIf)EJ t).t :: '1.1tl ~ rl l~fll'W1 ill1~\J! ~U£1::I11'Wll1J1J'lh'l 
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'1Jru::;~"wi'\.,l !~ fJ'\.,Il'li1cril~iJn1l::; nri 1lii-:Jf1 1 ex 11~1I~::;\Pl\JUfJbfll;)t\JlJlnnl1 Yll1 'I1'tf1lPlfll1lJcr ~~fJl1 

p-value flllll::;'h ttll1nI9l1-:J1l1n ex lI~l-:Jl~ t!~:::h.l~lfJ~1'\.,lf1lJl~fJmJ~1l:::'l1ml"l,-IlIri1l'P1~~1l::: 
v • 

mlJl::: crlJ IPl-:JU'W 'lJYlm llJil1l::: nri 1lii-:J crlJlJ~] 1'W f1lJ l~fJ crlJlJ~51 1'W Yll-:J cril $1 f1lJ YlIPl crll'lJ crlJlJ~~ 1'W 

m1lJl1lJlfJ'1JV~ri1 ex !L~::; p-value f1lJ'l11W'\.-IlIri1cril~1'i1.:j1 ~mlJl:::crlJl'WJ1fJ-:J1'Wf1lJlllfJ !L~::;'t!'v 

m 'j J:::l.:j 'lWl1~H' ll1~eJll11l'W f1lJUtJ~mllJl1lJ 1fJ 

2. rn ':i 'Yl ~HH)mnJ 'JJ ~~ l '\.4 (Te-,t<; o f' HYP(llllcsis) 

f1nm'HHltl1'1'll jJ~lll hi 1lh~ 111 ~tl ll-lTll'1Ill~ft'i1~~'lilf.l1:rn 1~f:J 1 lJ fill 1191 lY1 11ll'ili:1' lJJJ~ ~ l'U . , 

'flU lIltJlh~lr 1111 'H1fl i1ilUflJ~~U¥nt;U1~tl'J:::m'j '\J D-l lh::;'Ji't1)11l'7UlT"i 1 fn"i11J11'lf)1 (Parameter) 

lii~I I1QIlH:j nn~ 1~~fftl1Jl'il' ll 'li' CllJfl i~tf\ lJTl1J,) llH lf1~ ) or! H ~,lllj,;r1l! 1111 IIfmh;. )ilm'~ i'l'U 111 
.4 '1 .-l ,~. 4 ~ 01-=1 "' ci ,I L'\ j/ ..... 11 I . 
'1i~ \ 11'1111 il~ rln I ltl ~illl1H! U IWI n:::l'fi n ]'11101'1'\') UCl'lHlV1! /lJ!\HHq u l11 iHll~fl ~fI ~ l 'l~'lf l fl'j tltiU 

a'},JlJ~~llJ IItJlfh1111\11J 2 ,h:::I.f1l1 nt) f1'tJlJfi~llJnlJ~;i'u 1m::; r.rUlI=!llUVl1~crr;~ 

2.1 inJlJ~1'!l ',Jnl"j°-ilU (Research r[yp,)\hc~ is) .. 
i;f UJj~1l' nl tHj i ~Ul,il LHBlIJ~:q 1l!~ 1)111 I H-l~lJ1Jl rr l l1f1J~ l l-JlulI I1Ji:lilIJUI:::1J1'H1 IrJ Infl 

~l P );lJ~I,Mfll,'lil~ (2] imHTJJlJ;J:q Hlll'ililu jjflQrh~,1111~ 2 lf11~ tift 

I) aml~~1'Ufll1i.ijtlIlUUm1r'll'1l.;j (Directional llyrOlhcsi~) d~ItHnJ lJ~'gw '\h~ lJ 

uti l~i'il I\l1Jn ~ .in III ~'JlO~f1111J 1191 Iwi1n:: wi NnqII IlflJ WtlI1fJ1JI IJ rlJ, JlmHllfllJmiiFt lllJ f 
~ Ito <l"'d I Q. <""! 1 'If '1/n IJ~ Ill, lIW ttl H1'~'i'f)n lltJtWi fJ (J IJ 11\JlI \l I U1Hlli 

2) ~mJ~~1'\.tfll ~1~tlH1J1J'~iHifl llVl (Non-directional Hypothesis) b1JucrmJ~~ lU 

~ 'l:Wfh'l1'WIPlY;f1Yll.:j~ lI ol fnllJbtll1tll9l 1~ r11eJfll1lJ~m:rUlh~'I11W)~lJ t'liU l1nl1u \.j IIJlq mWi 

",d ~ . ~' 1 ~" 
11l\1lli~'j IJ filllJ111lJtlIWlHUlfllfTml l\1l1V1llU1TlIJJl("'j(IIJ Il'lf l f U11 IUlIIl1U 

2.2 ~)J)J~~l'\.tll l.:J ~~~ (Statistical Hypothesis) 

~1JucrlJlJ @I \n'Wt~fJl tlUVnniJWIeJ1111Vnm!1lnH 'i)-:J !~ 'HYl\Pl~lI 'lJll~lJlJ~]lU f1lJ l ,ijrJ 

~i.:j "llt1JU1l~ ~'I11eJ l:W l'P1fJt'1l rJU1U t tJu'lJ'lJYl Nf1W\l1f11~\9l1r~v1 'I1'1I~1U t,tJ~cr1lJlJtlYlIPl~1I'lJ l~~'fJ 
ill f1lJ Yll.:j~ i1 $1 [2] crlJlJ ~111 'W Yl1.:j 'G1'i1 \il tJ J::: fleJ 'lJ ~ lfJ 

Co. ~ .d.c. I 1)J Q.f W .t 
I) iY'UJI'l~ 1'\.t!l'l afll'flA£Hl1J1'I7iHJ~)J\!li l'\.11H (Null I lypOlilcs is) ,'b''G1'flJ clnlIUl H o 

III IJ crlJ1 111~ HJ 111.JaQ'I1-nn'lllti I\Y1j\Pl ti l ll ~ H 'ilJllJtll1l1{ e li~filfil J l1Vlil'tJ1 1 llallQJll l-:i ' / JJ JJ 

.' ~, ~. I '" 'I .'" . . ~ ~. n n '" n n 
11111J(fJJf'H1U11~I~i~ 1I 11J7 Wifl JJJ\fllIIJll\l1n("l l.:J':i~lil1~ vnJllJtl'lllJ t'b''W (J = (Jo l1JV (J, = (J 2 

i£:l 'io' ~ r.::r. ~ -""! ..." 

2 ) irl-JlJVlllnmU,:jll'Hl!.nnJ\!l~ lIml ;jlfH)fl HJ0t:11JJJ"~ lInrl ~ (Alternative Ilypo­

Ihe$j ~ ) H#tl!fl lltJi1f H , (liqO Il l) !nllct'JJJJ~l"t)l'Ulim~ii 'lJ nLl H o ~f~ifIJil1lJHl-J'iLln'lllJfi]1U-jl ~ 
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ill1lUbf~~ l'nllJ llmwiHj:::'11il~'VilJljJ!\9JtJ{ (f1lJ'Vl~bftJ'lJ!!'lJ'Ubf€l~I'i'l'W) !'lI'W 9 i= 9
0 

l1'1 il 9, i= 9 2 

flll1J1Jlf1f1 1 1111f.ll!mJf)';h (fi tJ f1lJl'1~bftJ'lJ!!'lJ'Ul'i'llH~(rJ) !'lI'W 9 > 9
0 

11'1 tJ 9,< 9 2 f\"ll'i' 

~~lf'W1;Y1J1J~1!l'Wl'1l~ \'1'i)~ 1l:::l'i'tJ~1h:::f1tJ'Ul'i'ltJ Ho U1;l::: H, f1lJ~r~bf1J1J~]1'Wl'11~lfltJf11l ::: 11J "111'lJ'lJ 

¢l1'lJ kV1 tJ l Wi €lfI' tJ ~~TW ~'W ilQi)'lJi l ~tJ~f1lJ \'1'~iJ~1;lilcil~1JI~ r:)'Li5!bf'jj \'1'1J lJ~ ~ 1'W Ho 

2 .3 f) l'Hhl-I'\.l Vl 'lltl'IJ!'lJ 911 Ilij ll1 (Critica l Region) 

!'li'W 
v , d 

Chi-square, t 'l1 1 8 F l\9JtJ~tJ~l\tJ~,\~ 'l-rniltJf1llJ'W 2 ri,'W ~tJ ril'W 'l1 'W~1l:::!1JlWUVltJil1JrmY1J1Jil '1114 

(Acceptance or onrejection Region) U 1;l::: 0 f1ril'W'11i1 ~ ~ tJ !'U\9JiJfiL\'1''jj\'1'1J1J~i!l'W (Rejection 

Region) ~~ti l~ l!tJ~~'W~,f~ 2 !1 tJf1i l flllf1l]\9J (Critical Value) l!1;l:::'U~m:w~YillM\il~f1l'jiJ ~j!A''jj 
H{) ~JtJ nil 'lJ~nl:lJlnl]~ (Critica l Region) ti'lmnfllbff)~~tll'Wlwif{~lnilQl'W'U~nWlf1l]I'1,d'1l::: 
bf~lliliJ~rff'jjbf1J1J I'I:\l l'W Ho [2J (~iJ~ 11 ~~ 13) 

Two-sided t..t 

H. Value 
Crlu~DI V~"'" Cflrleal Valuo 

~ll~ 1.I J ~ .r1JUtHhr1i.1J ex '):Wn1Jl'lI'1 'l \l mnJlJ 91 \l llJH1J1JfYD~~l1.J 
One..ICltcS .e.. 

R:.,..~IIJnthg'l"" H. VaJue 
Cmll~nI VItIJl . 

l.11 fi 1.2 , :; ;;l lJumr1r1111 a h !l1n1'l"HHllJ '1 jJ lJ~ \l 11.J!!lJ'lJl'i'lW~(rl.({w~ltJ 
On...lCled 'e.t 
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http:J~.r1JUtHhr1i.1J


2.4 f1111J N~'VHll~lw f)1 'J'Yl~~n)mnJ1J~ ~1'W!:jj ~~il~ 

fll5'Vl1'1 b1'tl1Jb1'lJlJil:FW 'Vll~b1'i,)ii fnDlJ fnl:JJ N1'11~ml'1 1 hi fll5 f1'~ iJ Ni:Hfll'1~hI "l~ ml}JN~IYl C1l1'1 

iJ5~!m~~ I (Type I Error) ;)eJ fnllJNm"lml'1~!fll'1~'W ! i1 eJ ~ \) ltlNilb1'~iJ'UeJ~fll51~I'1f1'eJ1J!~hI"11J1mJ 
"llitJtllJf1Jb1'lJlJ~ i! l'W, Ho 1~~~ Ho !~'W'D~~ !!il~fnlmhD~&W~'D~!ill'1ml:JJNl'1v~ml'1'l!ill'1i:',jtJtl1l 

OJ OJ 0 OJ a:., d 

"'J~I'11JhltJmflt)J" (Level of Significance) hlhIfleJ a [2] 

mllJNI'1Y~ml'1iJ'J~!il'Vl~ 2 (Type II Error) !~hlfl'"lllJNI'1Vlml'1!i1eJ~'Dltlfll'WeJ1Jf1J Ho 11'1tJ~ 

Ho lli!~ 'W'D ~ ~ l!il~fnllJ'i-i 1'D ~!~hI~ 'D~!fll'1fllllJ Nm~ml'1'l!ill'1D;) D ~ 
rilhlfll~~ll'1irhll'Dl~\JtI~eJ~ ~~ ll~mi fll'JtJtllJf1J Ho trieJ Ho !~'W'D::j~ fl1Jfll5~l.ifiW1J HIJ IrieJ 

Ho l,li!~'W'D ~ ~ fnllJ'i-i 1 \l~!~ hI '~ 'l li rieJ 1 ti'!fll'1fnllJ NI'11"H'l11'1 m ~lifil~m~ ~l~"h 5 ~1ol1JfnllJ !~mJhI 
(Confidence level; I-a) n1Jell'Wl\l'UeJ~fll5'VlI'1b1'eJ1J (Power of the Test; l-~) Ii1llJilllol1J [3J 

~o acceptable 

If Ho Is false 

1-~ 

3.1 f1111Jtl1JltJ 

'J~Iol1Jl1m1lf1t)J (CX) ;)tlfllllJ'i-il\l~!~hI~'D~iJfi!b1'1Jb1'lJlJ$1:\11hl Ho 11'1tJ~ Ho &\),1J i ~ lh1fll'J 

l~l'1b1'eJ1Jb1'lJ lJ0l Jjl'inThi ~11ltJIlT!'! him ~~1J11mllf1t)J a ~~!~hI 1 eJ fllb1'1 hi fll5 Ioll'1irhl hiJ fiw1J 

b1'lJlJ0lJjlhl ~!~ 'W'D ~ ~!vtm~'W!tlW 'l'11 hi fll~l'1l'1irhi1 1J H~,~'I1.r1 11'1 tJ~eJ~lJ fll5 rll'l1h1l'1r1 wm llJ!\l1eJ { 

~'W!vtm~ hi I'1l~~i:ll'l1f1J fll'J 'Vl1'1b1'eJ1J !!i:lll~<\JeJ J,jil 1Jltl tll'J l~ tJ l tJfllhi lW 11 fllllJ'i-i l\) ~rLJhI ~\) ~ 1~ 

<\JeJ lJ il\l11lJ~ ~l~tJ 1,~lJl!~W~ 111'1 'Dl mThl111r1 lifl iJ!iJ~ tJ1J!Vi tJ1J fl1J!tlW 'l'1 a !1i5ll'1l'1irhl lu iJ ilw1J 
~ ~ :,.j 
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3.2 1!~1Y11 ;j1l1 f)l'Hht"~~'\J tll~'lJO.:.l a. 
~1~tJrfTW1'Vlt:1ijtJlJ~~::;r'h'Vl'W\P1'l::;l'1uutJ!;hrll:)j ex t~'W 0.05,0.01 lli:l::; 0.10 I'lllJilll'1U 

9m1J'~tJru'l~rl 'm~f1lrY~ [4J t1:Y'WtJll'Wl'\'l1-:Jf)lWll'Wfll'lr11'Vl'W\P1'\J'Wl\P1'\JtJ~ ex HI'1~ri' 
1) fll'l t.Jll'li:l flll'\'l\P1 crtJU crlJlJ ~:l! l'W 'hn'Jfml~ fll 'l'V1\P1i:l tJ~ 111tJ I'li:liful'den 1 'W'\'ll~ 

1Jfi,j9i~m~1l::;mlJlJl Ul~~1'WlitJtJl~r1111'W\P1rll ex lJlnfl-:} 0.2 l'W'uru ::; ~Ul~~l'Wl~tJli'rllex ..JtJtJ 

(1-:J 0.001 

2) lmpJ'l::;1:Y ~rl'Uc)~ ~1'W11lu t1'lt ~'W-:Jl'\.j1 ~tJI'YitJ1:YUU cr'4 'W'\'l1JE!5tJl~Ii' ex 'U'WlIP11'Vlt:1 

'[<11 U~t1'l<l1tJ~fll'l1:Y~1~ 111J'}d5 111:lj m'lnl'Vl'W\P1 ex'U'Wl\P1j~n 

3) ill'Wl~flll'\'l\P1crtJU ~tJ Irl 'tl r1111'W\P1 ex'U'Wl\P11~nl'li'W 0.01, 0.001 wnHmu~flu 

'U'Wl\P1l'1ltJ(h:]~ 'l1t:1 rfl'Wex 'U'Wl\P1111t:1 J'li'W 0.10, 0.15 fmli'f1lU~flU'U'Wl\P1lP1lC)cil~l~n 

4) 'l :;; <f1'Ufll'l mUfjlJlP1lu1J'l l 'W fll'J tJ tJfHl UUfll 'll~tJ n~llfltJ lll'l'WllUU fll'j 1~tJ~ 1:JJ 

crl1Jl'l ()murllJlI~llu~ ;;rm.Jl1<11l~lJ~mlJtJ'W fll'l'\'l\P1i:JtJ ~1m1tJ ~1J 5,j~fll'l m'lli' ex 'U'W l\P1 l~ n 

5) m llJ \l nl'1tJ ~'V tJ~ ~~i:l fll 'j 11 \P11:YtJ UcrlJlJ~Jil 'W IP1ltJ cil ~ J'li'W t1'1~mHH:::,11Ol,j G'tli fllllJ 

crtJ \P1 f1 ~tJ~ nu <\itJ 1'1 ni:J~ l11tJ ~<I1'W 'VtJ ~ IP1lr:rC;i,hl \P1r:rtJU ex 'V'W 1\P1 111 t:1 fill l~::; tJtJ lJ fu 1<11 
'lI . ' ,

iJ d .e\. iJ Q.I d. ~ I 

6) fll'l'\'l \P1 crtJUllUU\P11'Wl\P1 tJlll'l tJfll'l'\'l\P1 crtJU IIUUcrtJ~\P11'W '\'l~W'W tJ ~~1f1l1 

fll 'l '\'l\P11:YtJUllUU<I11'Wl~tJlm tJfll1:Y~ ~::;1J5l1:Y1l Ho 1<11~ ltJn ,:hrm'V1\P11:YtJUllUU 1:YtJ~<I11'W 

4. p-value fl66~''j 

f1l p-value 0 15 tJ Probability va lue) ;:ltJrllmllJ'I,h~::;({J'W~..JtJtJ~~\P1'iAt.Jll1J~fll'l1J51crll 

mJlJ~::\ll'W [1] ll1il m~ n~ll"[~llt~m::;l'1uumhrll:)j~d:'J'Wrll-ff~tnl'l~ 1<11 ~lnlP1'Jilci l~ (Observed 

significance level) J'Wlil-:J[5J rll p-value Uilf1'1~JV1tJ~11mllJlll'ltwil~(111ilmllJ-ffm~'W15) ~VlU1l1f1 

fll'j f1f1 E! 1111 C) lJl f1 f1l1if''W li f1l1lJ J1J 'W l1J 1<111Jl f1..J il m-w u~1\P1 t1'1111 f111mlm 5 ~ flillti 1j w:nlJ lll'l f1iii 1~ 
(1fjt) \hJlifllllJ-ffm~'W 15n'W) [6] 

1:YllJ l'j ml 1'W lru rll p-va Iue 1<11~l f1 fll 'J t.Jlrl 1 cri:1~h1\P11:Yil U~ '1~1l1f1i1lil ci 1-:J t.Jl1Jltti \P11'11 'J 1~ 
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