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Abstract : The purpose of this study is to assess the suitability of the statistical techniques
employed in papers published in the Korean Journal of Veterinary Research from March 1997 to
March 1999 and it is hoped that the critical assessment may be of help to other researchers
preparing their works for publication. Of the 246 original papers 94 were included in the analysis.
Of 62 papers with the measure of central location and dispersion of data 34 (54.8%) used them
correctly : 9 (39.1%) of 23 for r-test; 1 (33.3%) of 3 for correlation analysis ; 7 (43.8%) of 16 for
analysis of variance (ANOVA); 5 (62.5%) of 8 for chi-square test ; 44 (71%) of 62 for description
of p-value. A number of papers employed ANOVA did not perform subsequent analysis of
multiple comparison. Compared to the results of others, relatively higher proportion of papers in
the present study was evaluated as appropriate analysis. The reason is that papers described
insufficiently on the study design were not included, and evaluation items were restricted to the
cases violated seriously inherent assumptions for each statistical technique. Statistical misuse or
abuse appeared in the study is due to lack of knowledge on statistics and short of its importance
for improvement the quality of paper. Because an inappropriate analysis can lead the readers to
misunderstand on findings, observed statistical analyses must be valid, and correctly undertaken.
It is suggested that more intensive statistical refereeing are needed, and the communication

should be allowed for the controversial points.
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N B

B AFAEE dA FYsA X A2 E Y
£ A% e 37| BAY 4& 49 AHE Y
22 A2E AXNAE B FEE 5HoR
A7 E AP 53 AAAFoAE o]§ 4FAHY
BAANA F9317] At @Rol HUY 9TFE ¥
gt BEE 2498 2 AFHo|n N4 Sle #A
& 5584 Hed o] RE 43 & 49 3343 {
Zyole soh g Ast A¥H o2 gui} Ye
Yo PolEAq A7 Ao dotge] d7A7 9
AL ¢ Y ATIEY £ & AR dof sty o
B A 7Ide 8 YA E AA G A2
AHE gd&d ygdse AL 71ed A7 3 £49
AT FAe AIH HFd UL FE BYAY dF
qME AFARE ugRE Ao g EA9 27
& 2R 348 £ 919 A4 dHME FAG AT
HEHo T Syt WAZF| 2YH7| T ¢t

Folgte] ¥ o] o] FAIAE A7t A
Yy g $£BE dT=EE Iy &9
ZEHJAT 2 FolE i grigle 4EE A
= Ao tig £4& HAsA AR R =&
9 A& ANIE A7 FF 2AHE Ro| Ao
. s RE =F & FAZHLE Yrhgte = Al
T o] 9t} Schors} Karten' & 196413 1964 347}
A 3709 5 oot 107 gEAd AYE =8 &
ez EAY A3} 2958 F 1408 (47.5%)0 4 5 AA
SH7F A& A AHs Tk Whit’s 1977d THEE 1978
W 6972 13 GG AL 168H
B BT 29 63U =EAA FAY 27
E dsgdz 2ndch H T ARE & Ao
7h Qe g3 20E 19719 FuolN 28 s
Aol AAME ¥ GF=EE BT A 50543
B)NA FAH Hgol EFEstn HugdAd. s
19783 A guigtn 2 A se G9=F 19585 1489
(76.0%) A 3 o) 49l BAH EAZ AN Aoz
st L 19871364 19883 Tt &4
of 4¥E 75WE F4F 23} 52U(69.3%)N A #7HA
o] 4¢] QF7t U&& AT} o T2 19803 19
Re 1989 12971A 7pP Ao wHE 2979 9

=EF 290H97.6%)A A 3t oj4e] BAF 2F7 A
& AAFHAT. H2 olg o' 1986 W HH 19957
A FY Y AFeF 16HE A2 R YR
of 3t AR A HAY $A o2 HJrhe =F
& FHAFAH TG AT 26%, -3 58~98%, ¥
ALEA 11~100%, 4324 0~100%, 3 A LA 0~48%, 7}
oA 44 16~100% Eo2 el

ZE ZEE UEA BAH AE ¥ Yae A
Zo| FAENY vags LA 3] 7| FAF
& Ugse RAuthe dojd Aad dig AaHe
e NEFo2A NN e ATFEHRE Ao
A2 g olde F& W2 Y FRE AT
7] 9 Aolek & 4 Uk ol g AHAA A=
o83 Ao] HEY =FoAA ALEE hFE FAH
718l tdtel 1 A4 B§RAHE AE € Briges
W A7 Y 2ulE o3 E AP B I
£ Alzstqch

e 3wy

HPY =29 MY : & 2 F437]4 19959
2 AF2 24742079 =F & A% EY 23 ¥)
23 LNEs & FAVEAAN 23 gL 2/}
WAsel 1 2o 2EY =8E FAHoE ¥
At d7UA =52 199795 E 19999 393 74
oo dRY F 246W ] =EF FAANY
g FY3td EAY g dFsle =8& AT 4
7} 97 447, 98 38, 99 12H 02 % 94Wo|Qit}
olf =ENA AAEo] AHEE BAVNEY 4N E
BH F4AFA AXAY EH o] M BRoH -7
A, QLEAEY, FlolAFEA, ALY, FBEY F
olglth. ¥ MEFHAoRE FYU& A 180 Wil-
coxon signed rank testZ Al-§319 1 JlE Al e A5
T AGHA Y YA EE Hrher] Aste] KAPPA §7
FE AL =Tl 2 180t}

BAUE : 249 ZA7IY WAL 71EAHY F
SoARs AR AT e 4, gL 7], 289 &
A5 AEAHY gEog BRI BA3YT AL
U Ry =FoA Aguel vstq R ¥
Foll g Adgo] vt FE3] 2 W& S HAY &
e 247 ottt ol Adete B4 AR A
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o GaAs 249 A AYo] £ & Aol
£ AAZ o) BEo] Table 13 2L HPEoE §3

Table 1. Some selected methods and its corresponding items
for statistical evaluation of the paper published in
the Korean Journal of Veterinary Science, Vol 35
No 1, 1997~Vol 37 No 1, 1999

Statistical method Ttem

» Mean+standard deviation

+ Mean, median, mode, standard etror,
interquartile range

* sample size

Central tendency
& dispersion

I-test ¢ Continuous random variable
* Sample size
+ Independence
« Normality

s Data scale
» Linearity
* Sample size

Correlation

+ Independence

+ Normality

* Multiple comparison
* Sample size

Analysis of variance
(ANOVA)

» Sample size & expected frequency

« Description of the type of the
method employed

+ Independence

Chi-square test

* Description of statistical method
» significance level

« Sample size

» Standard error

Others

Table 2. Results of evaluation by statistical methods

st

i

EAEE A 49 g§34E BIHE A3E Table 29}
231 ggEde 4uEd O 2o

SYXSYD MEY - FEFFAY BTN 2
of th3te] E4o] 7t AY & 6289 =FF 34¥(54.8
%)o) Srt2A AHEE Aoz Jegth o] & AEd
REUAY 44 128 F 8H(66.7%)0] 4 A3HA &3t
A g BE O AbE 218 F 3H(14.3%)t0] gui2
A AT 28 A8 AFo REE YA B
FUAE FAo FE3}A AHEF A5E 0% E3E
Rog ZAE

AN AR S ol 8F F 23U =EF 9H(39.1%)
gho] gulE B4 & sged $AAEE EXo g}
g olfEE BEY ar|7t EFEAAAY 7 988
R dzte] A HAL HE3}A ] HE
ot}

MBEM ABENE ]8R 3 =EF 2L R
29 A7) WL ERY HY¥AY AT A4 4
7t e Aoz BEso] RAAY Fog RFHAT

AR BAREAE o] &% £ 1609 =FF 78
(43.8%)0] LHl2 HA L U=y 1 o2 FEY
4717t 38 A8 g v EsHAE H43HA
Fe AL U AANE Yoz MESYY N5 E
9 AN A0t ol #E SHEA
A =85 BAENGA F98 d3t UL B¢

OFHRE £Y32 4 =Eo] e o 4

Results
Statistical method No. papers evaluated
Correct Incorrect
Central tendency & dispersion 34(54.8%) 28(45.2%) 62
£ -test 9(39.1%) 14(60.9%) 23
Correlation 1(33.3%) 2(66.7%) 3
ANOVA 7(43.8%) 9(56.2%) 16
Chi-square test 5(62.5%) 3(37.5%) 8
Significance level 44(71.0%) 18(29.0%) 62
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249 oxg§ FUsA BsiA] X¢ e H§
# A1 HopAn,

FtOIMZHE : ol AFHAE A8 #4449 o
Ao HE 8HY =EF SHUGL%)0 EutEA HEd
Atk o] AA3 FAsA M TR EAE JldEsI
5 0|33l o] 20%& ZHEAY NHhEF7} 1 o] FY
Aol L% o]& FAG A A5 4E4 JlolA
FEZE HE37) g BRI FEREHA Y
2aXYRY L neidA ¢ 2R ASE A &
S FAAN HAS SUAN FAHoE BEY FAT

JIEALE : fofEo] H4E F620 Y =EF MY
(M%)l 3B TEL AT R7HA EARE
el FEE 4 B4AR9 #fAa) gdd Ao
EANED 0 Ao g dge] YASA G B
7t Bt Agu oy d7da Moz nRoE
o o} 9 £ AHE A (two-way ANOVA)E A= 8o} 3t 4
o= Bt gy EARNoE EMEEAY o
¢ BAENLE AYEns 249 HYdMe ojd £
AEHo 2 F5F =85 AUt BF Fo dHd
th3te] pvalued] 2AT JHEH H4E FAY &
#HA3e 347 g #4ES 2ddE efEE
FtolAF A4 AZse ARE ZAEHLE AR
A4 BA o) A5 it & AP LR FYdE
A%, wEEY A EY(repeated ANOVA)Y| 3 Fate
ARE GE FAHEAE H 4 FE AU

3 Adgd7oA 2 o €9E TR T AY
3 WA3A gol HAY AFRE ol oHEL
F =2E g5 AT 249 g dgel A3
A S0 AA G E BFn EEY Uodle "%
AReE Fodgdt Be Z8E AHEAAY £
a2 A8 € PN E FAFES A FLE

M = Md = Mo

Mo <(Md (M

ARHAT G BYo) AT EEY FHd & ol
¢ Agd g AdFo} A gle AFE AN B
A Fo¥ 2A7 22 Ho AFMEE V1A
A% tEuliE AgeA Hed oA agys
AN Au @ PP AHERHEA ) dE dFo] Y
RE ZLE ARG F4E Rol7t e 2o 3o
p{005Z EABAY SR Y o f}lo] 4 pgtd &
£3e 4= B

@

ELYFYY 4ZY  FRAY JHAA 71d A
A&e g £3) Y (mean)o| 2} 31 FAYAEL o)
£ %9 %5 4)(measure of central tendency, measure of lo-
caion)o|gt 1 @t} Y& AFEX 289 7% FY
T EAFIH HF ol BARTY ¢HHER
2449 A A28 (qualitative data)o] Al-&5E 5 9] 4(me-
dian)s} HERBN A F2 AHEEE H Y (mode)7} 3l
o geA e 2o et FAG P L AEsof
8] o] & ®23} 51W of#e 1Y ZohFig1). 2
g ANE 9 RBd Y@ JlEEAZLE FHAFA
3} A E A(dispersion) & ¥ A A #of sted) 2 olfe
HEe 5YSAY FEUASL Aol@ Ff AR fE
EXE 59 F U] gEolth £3] Ha gEUAE
atb Y2 FPY o adl= FFolY FHFI bl
BFUAE VES 429 B}, ¥xEA 5 UgE @
o] 7}FSEZ o FHXNE AHEIAEAE BEA
g3orgt gt A¥ Aol #& FAXI HAYE 4
58 298¢ fuo2 EFUA, 24, YTUHmen
deviation), 4% $] ¥ a}(quartile deviation), ¥ ¢} 4*(percentile)
Fo] slod ol& GA A5 E¥ wet AE3A A

M ( Md < Mo

Normal distribution

Fig 1. Measures of central tendency in various frequency distributions.

M: mean, Md: median, Mo : mode.

Positive skewness

Negative skewness
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dafjof gtk REWAE ATEEE BolE AR 7}
2 g3, FYIFHE FHTE BEE A A%
AL 489 HAE £3 AHg 8.

¢, FEUA) BELAY AYE EFHA AE
e =80 BHAY =E 9 857%8 A BE
Hate A59 4XAE Yehies JEQ v 9
e FEYTEY X ¥ EF U XH(standard error
of the mean, SEM, SE)o] B2 FEYAE A x ) Al
A& Yehle A%t oA 2YYY §
FHUAE B9 F7E Yo AAH7) gEo BE
Hapol Hs)A & G 2 BAo] 9o g d7A
& A5 AEAo] Fol Ho|EE 237 Yo
EZLAE AH4slEd ok #YE 2750 & B
Hosietxe RFHAIL 62 oW FeeA 277} 10,
25,1009 ¥2¢ ¥=vx & 4 Jd=He FEUAE

6 6 6
—=19; —= =12, — =062 FE A7
V10 V25 V100 7t

FNEEFE YL 3 g ZdetdE AL ¢ F Yo 28
EFAE S HAN EEHAY & Zol7} gt o
Ad Agte ZHE 7HA 20698 ddoE ¥4 abu-
ming 2R A3 Po] 3446g/dl, EFHA7} 5.84g/

A 83, o] ¢ B0 AE 323148 =03970] 5=

g ole YT 2719 RS wEd o] & W Yol
34.46g/dlo) 1 EFHAE 0397g/dlo] Hrh= gvjojt},
et A8 HEYE dEHlE A2 A FFUAE
AHgd M e ¢tE

t-4d% o] /e AR B oz AHEH AT
E 59 43AF7 03 fo 8 dErte dAse H
$) M EF 458 7 AU BT Aol df
M AASE A2 AAES F Jud 2Ey
o] mi$ dEUH A1AE F Hdo] YH FEE
24 e Aoz 2ES A doh ZE FAoAM¢
AN R AR E E02A A7) dHME o
#FEE 718N E FEAAE sEd H 1t E ¥ (normal
distribution) o)A = Y3 0 2 (independence) F& ¢
¢ 4 8 & ¥ 5 (continuous random variable) 2.4 F % e
E4to] & %Y(equal variance) & oF gt Holo. o7]q|
A dsgguss d9AECLT Yoot 39 98
A & (nominal scale), -9 3 T(ordinal scale), AL
(interval scale), W] X (ratio scale) Fo A H 4§ T4

Hx o|4oz 249 AR E B AFEE 7149
At AAR $FAHE AEE0| YFEXE UEFHE
A7 ¢ EE8AT o] EXE HIFE olfE F4
2% 74 2)(central limit theorem)9} B o] Qe o] &
Ao BEYHE Y BAGCl REY 270} E58 F
FE R ZAHapproximation)§t} o] E02 ¥ 48 &
A3ty A8t BEHFY X4 ddd o] |8 3
48 & 9l7] dEolt”’ d4Foe rAYL AFZ
A7) Aol & 4 (e BEE 3457 dEte R
FAFHE AU AT AAR olHTF gEel
AR EHW 33 X (unbiased estimate)7} ¥ =20 o)A
T =@o] A o] 7| P& YA et wyo] S
A F3a e AAoltt!. FE F71 Holk 25 o4
S8 43, F EEY 277t H&ETE A EEANN
yold Aggtn drjgts 7o) robust dctn Ul
A AT ol g M B o £ Xd TE
¥ B =RES HY T ARY BRIV} ¢
T0%E AA31 Qe of AR AV|E 2L Lo
o AFEE SHHE FFA)E Ao] et B
43 2 7 (parametric method) B.tHe= B 2422 7 A(non-
parametric method)$ A €3t Ao} vl o). A A
2 FEA /Ao 4R ofE AR BAF F
A EPFQ FEo2RH AMEHE T A9 BRE
Aol FUIYE AL HAZ FFEAHcommon variance)
o2 3 A (pooled estimate)E AHE3}7] @Eolm
Z B3 §4do] FYsioe 7t o A4
ErEEE AR A Gt B8 B R 27]7} 24
A% Aozt e A% B 277 Y F 9 1]
o] £ FEEAY Afol7t 6% F/bsta, FEY ol
7t 3W EFE F RERENS AolE FrRA. e}
N EEY 77 21 BgAY AS vEFA EE
@ #ol gt mpAte g SN g P sy
o HAX 9} g FAX 1Y SYL L EBolT, ¥
& YoMz FEAL EYYo] FAHojo g
Aolth. ojg} 2 YA ol FAHA R ARE D
#¥ E(comelated sample) F& HA|ojW HE(paired
sample)ol e} 8} ol el @ g ol gt ¥4 Y& matched
t-test, correlated t-test &-& paired rtest 502 &t} 7}
ZFEG de FYE NAE Gz AHE 2ty
2R ARGE/ BAT AXNE 3}y A €& A&
o} A3 Fo A& ARE Fav|nde FLolnt. 59
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8o 4 rZANMY 2§ E(degree of freedom):
@A YA 28 WojFAT BN ArdE BA
o Z A HolM 1& & o}

AUEN  F1F o3 xR 4E Y9 ¥F
of g EAE Hostuzt @ doe FEIFAR B
FEA L o] £ AT F wiF o AA o FHE R
€ A dENE AEUY F EST EA9 2
71& A @A F(correlation coefficient, y)2} 35 -16]A] +1
7A Y gg Zet dgrldM R AR wEe,
A AR ZE grddh AAEH ¢ 4
P 7 (positive correlation)7} YZHH F HFF AHAHY
FEA o) X, &9 A8 F A (negative correlation)7} <
AHY T W7t AR A (inverse relationship)o] 3l tha
3, o] o] E4E § X £ Wz AFAHo 1
£ =on 28 & A ARBAC g EYrHeR
24 %9 ¥hH 0 2 Pearson product-moment correlation co-
efficient, B] R4 Q) Wi £9& o| 4% Spearman's
tho7} g1t}

AFENT $A AF ol Utk 4M AFE vt
2o 2 A5 Az we A&7 dE7] o
Bol W9 59 F Mo @A) A% @A (linearity)
& HoleA9 oqFolth. AYAAV} obdolE E73
I GE ARENS YA HE A4 84 1o
F3A Ytz A4 e 43AZ F Yo 29 g

EHSREY £X9 #dE EAEZN A5 7
ol dgdte OE B gELS A2 AFERE 9
Folof i AOR o] pHo] FHEHA FIE F W
9] @A AYojztn BE F Q7] Wi EE
REEY A7|7F FETE FBEA N R BRI A
A7) o] B2 A= B9 7Aoo of Fa3)
o P gaid AAze RIS FIBAAN
Ay glov B2 Av|d nE FEo FAAF &
o] th-g3 2 ¥WyE Bedy Hudgth F, A&
B ABAFI} A E RES 80%7F BB 277} 5Y
AL 069<r<069, 154 H$ -035<r<0.35, 25¢ B¢
026<r<026, 509 ¢ 0.18<r<0.18, 100¢ A% -0.13
<r<0.13, 2008 3§ -0.09<r<0.092 Hol E =
717t &g e AAZ 4@l Qg E B3 dd
A&7t A debdohe Aotk s FAR 5
AEe Be ARAsY HHE UF 020<r<020 22
B 919 712d 2ASE B9 27|71 Hol & 259

A 50 o]olgtd AEATY UAe FAE 5 Yo
2 4ol 7153 98 27HE 2Py BRIV
E 25 ojgo] S Ao} uigA T, A &3 A}
L£HE AAATE 45EY 085<r<095¢ & 49
A3A, 017<1<0.238 3L o] A@#A, 003 <
1<0.028 A#A4ol g, 020<r<-017& XL g9 A
BaA, 093<r<-089¢ & 9 AFFAN Atk
T,

¥H A7Zgo hE HNYY EAZ FAH {9
A3 AAA o4 T ZFo] wold & Atk dE
Eol FBAF 008 vlud 4o FRAFEAN BEF
7b 100¥ AdE F45F 0% E BAHLE
o3k2] ot BEFI} 10009 BLols FAFE 1%
AT Fo% F Avhe Zdolth. wakx FES7} 1000
ol BRI A ABASF 008 EARCZE F93T
T s AR F AFE 93] Y Aoz 9
M3l Aol ettt A FdE E /A BAlE
B2 A#AS7E 202 s ARBAAA HHE
3} F AH4E g3ty YA dHed 1 0%
= &3 < (confounding variable)7} Y=o} F W4t
ARG BAE 2NN E F47 A7) Wi 4
2L oA Y ¥t gAY BEE ¢1A 3
£ AolA fls Ao BAE FHE Ho) ohry.

ciEH|1 : F Jdg 2y o7t dvke AR
AHo: Py = o Haty ¥ 1)8 -2 AL AHLSIAT A A
@ o] Byt zolst givke ARMEE HAEH
T A% ded 3R Eee e 2R
§ EAolt). g B0 FYH YT & AL YE R
Ao sAY FEE Y92 FEeAt%n HHE A
d&d) RE 58 F Y Aol st ¥k 1A
& A3 WS A4 BAVL B4R §, o] B¢
C3 =1074 Bo] HEANE2 thgd 2 + 4L
109 Al s #fof gt

Hp i pymym eeeerememmeenneninnns =

H :&& Pj7]' 2L Ae °]’1‘]E}(J =1, 2,0 10).

Z ZANM a=0052 AEA 4 AAANM 2HF
of ztol7} glvke M & NZEA g BEL 0959
t}, &8 9] <A | (multiplication law)s] o3} Z+ AAE
o] HZ =YY vl 10709 A& B3t RE EYFE
o] M2 Aoj7} gitke /M4 & V1A ¥& HEL O
95" = 0.59870] R}, metA Apolst gloke M F Aol
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T olx duUE 7|48 #8-2 1-0.5987 = 0.40130) B},
o] gto] oujg v Hzo] AP ¢=0.057} a=0.
401328 F7HF, p=04013)59] Zo]7} gtk A 77}
4E 7148 $EE 4%\ F7H7E AR E 23
2 EAEYE AHEEA He Aotk AR E S AR
Aol 718 A S ol "RE kY RE HFo] M2
gdagd’Es Ag gudie R ook Auzte Fols}
drty 2 2 Z& [T GFol dviy Yol A gEA
e tFHug 737 dde ¢ 7 gk 48 £
k=34 W AFME Ho:p =, = p7t 7128 4%
oo g NH/MEF Hatpy = 1 %15 A& oYW H,:
BoEE ko] RE YA REG. 2T EAEAYA
fra g Aolzt gle Ftole teolie 744 £4
ol BagiAT HAE AT J|AHE F, X
of polzt e AEE 4A HY EEFE ¥F
(sampling variation) 0.2 7|t &= o] 2 Holk 3y
o Z& g& 73 M2 datt g Aot g A
2 A7Ae o= TEAA ME Apol7} deAd B4
¢ ZA Hed o8 FAGE $HE 29 dFHz
(multiple comparison)"g} gt}

tgZulae] Wy o2& Fisher's LSD(least significant
difference), Duncan's new multiple range test, Newman-
Keuls test, Tukey's HSD(honestly significant difference) %
Scheffe's multiple contrast %-©] 1t} $¥ Dunneit's test®j
& 49 AAER 4% dEd’” 53 e gzF
(contro)zt WeiA] FEFH F3ulaE of AGHE WY
02 dg B YETE XS F 549 Fol e
A% dz2Td deiA o) Zde sude Rt
JEHY A HHF IR A4 E 2aA Y
olt}. B 47 l(conservative) Aol #& F YA}
W 2 Aol7h g Aol B % Aol Qe
ROE BUHFE FHOE Schette o] oo %
oy 2 dfQ Fo P(liberal) G L FHe Ao gl
olE 8 o7} Y& RO BHHFE HAHo=
LSD Aol o7je] et depd Hyzd i
& g A vso pgto] AdHo A Y2
o AR EF "} 71 Q. F(comparison-wise error)
9} K9] © F(experiment-wise emor)E ZAdd Frg 4
Ag g Addte o] Fo 3 vEFHI By
02 HFg P 9 (ank sum)& ©]4# Tukey-
type test L T+ AAH Fol Uk

dutd oz FF ol @ oFHnA BHEEof s
MR e EAENAAM HLHE Wi FYEd &, A
T ¥(normality) 7} 5} &4k (homogeneity of variance)
of g s}Foltt. v F o2 ¥ 7} Bl H -9
% Tukey test= J§Ago] e A2 AEHL e
(robustness) A 1% 7} A2y Q2 Fol v g 5}
& 9484 A 4 FoHA M F 53] FEA
g 7142 dutats 7 $(heteroscedasticity)dll = EF
A gFu Py E Adste 2L o 9¥sida
Basol Ao BE dFuadgA e Faz BEY
A7t e AHLE ¢ YA FYUH BEA B+ A
7] | (statistical powen)T H Aol A2 Htin U A
it

FtolMd AHE : @AY EAENH Po| B4
gzt Aolo] ¥ AAolrlE du F&HELI HEH
o9 =2 £4HUS W A de M ESEHAY
o gz g¥FAAAM M} E3A E 4 e B39
St gtolAlF AL Ao 4o g AP A
# (goodness-of-fit test), = Y4 7 A (independent test) X
£ 34 734 (homogeneity test) 0.2 FRHTI,

A fAold o™ FoJ3 FRo) glg W 1 EE
o] o|YRE, Fol&RY E2 AHRE 57 o] B
3 o]BHY FEY UXFGEAE HAY o AHEET.
ol & Eof ofd BRI H2o] ALY FFE
WoFg A FA3 =4 JAA Y (REEH) HE L0
75%:25%2 7| 9cta & A2 e 243 84%
(16%2 FHAHUE | ojgd FAAI AFIHE
& W(Ho: 75% : 25%) 71 NS & H1Eg FosiA e
AE AR F47 AEA FAY dst ok 7gA
(o g8 JldEe e FFAY Aol YT A
A ool $4% Aold g7 Aolgn T F UE A
+ AFMAE 7178 €

EYA AAol 2 AEE BFHEE FA E
Eol ME 5 U/} g AFMEE AAse Re
2 ofm sue 71 93 B¥JF 4E i@ g%
X0 FasA FUTA ol FA EHEY LS
A Syoletn waith {A T8l ¥ (row variable)
o} o ¥ $(column vairable)7tel oj® AR o] =R E
ZAY o ALLEY. o E0] 2= HEPHY
Ao Adol EYHolz 3t AEH FEI A
Hol o} YE v &2 FEY Aol g v
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th. A4 ZAA F2 ¥ (contingency table)d ©] &
s FAsH 1 23 EYolge AFIH J1ZH
W FI1A ER71EN Q@40 dde dES UH
o,
34 A4l ¢9 FAX AFH 2 FL HAY
F AR E R YA F F M £F7IEd 9
& EFHUTE EAo] ok &, &4 44 HFEe B
FT e FRo| ¥y o AAHE Y3 49 §

e ATFAN} 23 £ Qe Ao] ojn $9¢ 27
2 ¥ 4 Aok 23y 3E A3 4 49 EAE
24T £ ed o A% duy EF/Ed B FH
(marginal probability}g A F F7t UL G 7] E
meg EFde Ae #EH(random)o] o wetd F
A4 AHANE BF7E & 2 BESY P ¥V}
Mz FAJNE A4sE Aot & €9 AE I
o dyd PR 1-3d, 33 o] Ah)e wet 80, 90,
100v}2l & Adde A 13 7|43 B E =
Astdoia szt o) AL 4 RGO ERE oA E
Bty] g ol HEF e 9) FAE IAHNL &
#& A 2d. 2349 ASHEE N1 4EA 99 7
BIGEL (9N E 34y dBE) 748 F A9
#eg $AA Yuis 2L WA o 2= 52
A RAAL 4 FREY HEEEI $UF AUAE F
AA H22 vlgd #F FAHolgakE ¥t o] A
& t-ARoN BAHE M fALEe ok Flo] A ol A
o AN AR =YEs FEEFT} HEHEY
FHAEQ FSoAE AL T F Aok Holth AA A
Aol A AAL 5N 1A FdAT 21 |
oA E Aoldty) Wi FEEA BHHF Ok &
t}.
FHolAF AR AN E B7HA] FESH T 71H o] At
AA, BEY A7|7 ojx AR Aol 33 7|REFI} S
o AY W AAFTARY Kgol o|FE X7} AA
gk BY RS B¥o 2@tz dA AT T
ARog Bad AFE7 180 2 FREAAA 71
E47 580 2 Ao Hjgo] 20% Hrh H3, BE A
o J|RESF7}F 1 0|3 A% FlolAF AR 7H5dt
ot 9ju]ojt}. Cochran™ o} 98 2x2 FEFAM E
E47140 o) sto| B A 7| th 247} 5 njukl 3§ Ftol A
FAHAAE AHEEA L3, BESF} 40 o] 3Y AtdE
1R E47) 1o]8 = Fascia i oy &

£ $F47)7] H¥ME BEY 717 4428 20 2
30 o] gojojof Ho}. FHAZ BANES EPAY B
A A2 2 BEEY SdA 0] AuiEE A+ BA
o7 ZAge] ti¥ £4uH o2 McNemar Y S E§
ok g

ReFE : MEAAAR FANA F /A Y 77}
ded 2 AFHEE 128 9 A1y 2 F(Type I
error, a-erron$} £ AR E £ 48 do A28 2
F(Type 1I eror, f-error)7t Yot F 742 BF 2 {oln
2 a8} B QRE FAO Folt Ro| vy AT F
SHFEMEZ w2 FE37] Wi o= F HE Fo)
B O & o] Friste 2st Jderdth gda §
7hA A& af AN A A pE HAH e W
We Agste] AP o2 A Y (statistical power, 1-f)
E A2 3t ¥y A9sy ¢=001, 005, 0.10] ¥
o] ALgHrth &3] 95% AT @ Lol Algste o
E AN NE 7ol RBFE THY FFol 95%0) 1
5%9 eAtE &Y 9ot ol oF RFFE
(significance level)o 2} 319 && HAFI/MEAE 7148 &
EE Q7A7L 71AC] e & Ae AlY 2/ 2
HE A¥E gn gt des QAE et} A M=
E (1-a) - 100%7} 8. ¢ $E& A7 L3 EHo ot
g AFA7t 222 AAY EAAT 7HFAE
Ao 2 gol ALRHE /|22 FYdE Hol Fo
E3 AdE AFHAM B4 HIAE AEde S
HUP AFAXANE Adsd FE ded oHE 3
Sz A7 feFEaAA A& ate Rol w3
g Rez Aladd.

pit(p-value) HSAH ATl & o 7139
9] A A gh(critical value)?} Z2AY & HATAFE 22
BEZ, ALY BEY 277 FYFE 0 BT oW
Z, BATAFY ol A AY) AF/HE HEz
"EAH 0§93 th(statistically significant)etE FE L
AHgget 28] BEYE ATvMEe]l Bg o AA HE
#ET O 3 GE 94 2 GE2H AFME
148 A9 Z2E FHse FULE o] o] A&
FE ARNEE 148 FAE WS A Dokt
ZL pvaluert FAFLE {9 A7 e AU
3¢ 913 001<p<0.05¢ "significant”, 0.001<p<0.01
2 “highly significant”, p ( 00012 "very highly significant",
p) 005% "statistically not significant'2}= ¥ 8- A1g-@ch.
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Jlet BHH : AA, E&9] 2771 FFE 73
1 EFHAE 2 E Yol Jled YUy ®
29 a7yt 83 32X $& B+ vIEFIHE A
g Aol uigA st Ao geME HELHA 2
3o gutsie] BE FAFY i Ay 24y
AE ALY FHETHAE ALY AL e A Y
E A o] ARk B2 A7} ok HEE &
7ol gk £ 2AL 93HE FEAFANA 37 3
To BEd Yo YFIL FEUAE ALESHAY 2
THAE ARdE AL WS FHEE 4ot} B¢
FYS AE o2 A (treatment) HF N H
38X 9 M GNE SATGAY T L AAFE A A
OS2 AW AU Y AR E 1A oY d BAE
Ho2 B4dte AL TR o]y d BA oA &8
of gafA & wEA] &RojR Aot HESY 4t
A& Ag- 8 of gt

EH, AA G Aa7t BH3 AFEE pA F#3
A ez B8 YA E(raw data)E log M (53]
AT A5) 534 2& P& A g1 2=
AHgEE Aolth EF o) F(skewedness)o] T AE
of il FYAFAR AT FHos PAH H
ZUAE AT B E ZEoj0"

A, 299 wixs gdE EAR g Fo 94
HEEY 7)1 8 YAIEA FL A7t g ol £
2 3o g dFEHE HHged o g F B2 o}
Ui Beida uneiae guriEe] € Yo
B2 A FAHok gk =8 H7]A o we 72
939 BEY U7} Aol AL BARAA ALE
g B4 dAsr gdd dE o] SASY B
PROC ANOVA tj 4l PROC GLM & Ap&-8j o} o

A, 7 Al(diagnostic test)] YA T #EE &
A 7} (false positive)3} 7}-2Ad(false negative)d I
#HabA & A %A(true positive)d 2 S-A(true negative)
g nde T ALY YA Ade AL FR
g 4ol &, oy ADHAE 100%) WPzt
100%9] Bo|=§ ztx 23l7] Wi} 714 H 7144
AiE A ¢ W glong SuE YAEE AN
87 fEH e B2E A S 45 AT F A
v BE& WFolo} 3 o A" HAHE KAP-
PA $7 %ol §U% o] BAZE 0014 1 Aoy g &
23 08 A &o] S-S, 12 T IX o] Q&S

gjujsie o gto] F4 8 F A YA RE w1 ¥
7hgt ZARE7 ©HYY F ol € kapps Ao o
€ g & g o gt

OAA, Sl AMEE T Qe AREHE FA4 o
7] A &= SAS, SPSS, Epi Info, EGRET. MedCalc, Minitab,
BMDP, StatView, GLIM, MacAnova, RATS, SigmaPlot,
Statgraphics, S-Plus, XLSTAT, Epicure ¥ 7]} Fortran 9
o2 A4E X2 F ul¢ tFad £49 7
a2t 7] 23 g Aol dold A4t 7] Wi
& ALY o= ALEE HF)A 9 source, version
2 3ALE 934 Wile Aol Foh EF oojs #
Y EAE test T & Student's r-test, ANOVA E= F-
test 53 Zo] F&slA FHaoF 3 Duncan, Tukey,
Scheffe 5o R A& GEAZ 3 Ro| vg3
3ith &6 349 Dunnett's HA L rtestz: T &
A ot BF Fo 8 Ao st AAER 3§
Mg AU By e 8. &3 ¥y 28
of dfMe FLEA FolAF FAF D] AHEH
el oo j# thgg E4ubge] glenz Az}
£9 HFHQ #4Yo] LFE

i B

2 dFE £o88xd HEY =E4 ALY B
AA 71 dstd 1 H 89 B E FE}D Bt
Hozn BA/ES dF gutE ojslE FHPdn
1997958 19999 393 74 g Ae wi
¥ F U6 =55 BAANLE 759 £49 g4
of AP E 94U =E& diFoz BN BA
21ed H49 e Hoe d3E e 2o

F9AFHY AEAL Y ZHo st £40] 7R
W R6me =23 MUGAS%), 33 AL AA
230 F 9W(39.1%), 4R EA 9 A5 3UF 19, 24
He AS F16HF THE38%), FtolAFHAY H
8HF 5H(625%)0] utE2A AL Yy BAE
Mg dAHoR FoAel & A tdd dF
B RE Y34 G =20 g U 5Tl
HEd 26299 =EF MUTI%)0l BEF THE A
8 B dFdA s Q7 AYd U3 2% 4
o] &G =8¢ AYsn =¢ B EY A4
ME Z2RH EA7 e Wi §Asled 2ALF

X

i
[s]

5

i
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A7) dEd bg dT7AES A3 vjgto HAH
7He =80 B3t & d7E 39 A" $A44
L83 F8L 2RHE BAY Y FEY AA
A4o] Aoso] Yeid A2 ddsus gasnd
AE7N BAGTLE FEHA e Ao Ex0]
g o2 Asdr
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