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Analysis of various statistical techniques
used in the articles published during
last 19 years in The Journal of
Korean Acupuncture & Moxibusition Society
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College of Oriental Medicine Dong—-Guk University

This study was carried out to investigate what kinds of statistical techniques have been used to analyze data
from oriental medicine research. For study, 551 original articles which used statistical techniques in their data
analysis were selected from the articles published in The Journal of Korean Acupuncture & Moxibustion Society
(JKAMS) between 1984 to 2002. Among them, 122 articles used descriptive statistics while 429 articles used
inferential statistics for data analysis. For that 429 articles, t~test (198 articles), analysis of variance (111
articles), chi—square test (14 articles), correlation (10 articles), regression analysis (4 articles), factor analysis (5
articles), or nonparametric test (23 articles) were chosen to analyze the data. Nonparametric approach has
substantial power in case data do not meet the assumption of normality. This method is not only easy to use but
also provides measures of the statistical variation of nominal and ordinal scale. This study shows that more and
more recent papers use nonparametric test compared to the old articles. Nine different statistical software or
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using SAS, SPSS, Statview and ISP.

packages (SAS, SPSS, Statview, Minitab, Sigma plot, ISP, Graphpad prism, Excel, Access) have been used in
the articles published JKMAS. High level statistical techniques such as SAS, SPSS, and Statview are user
friendly and used most for acupuncture and moxibustion research. Including tables and plots in an article
facilitates understanding family process data from a descriptive standpoint, minimizes erroneous statistical
conclusions, and clarifies theoretically important relationships among variables. Table and plots have been used
500 and 233 articles, respectively. A computer procedure is proposed and illustrated with statistical packages

Key words : Statistical techniques, Non parametric, Statistical package, Table, Plot

I.A4 &

o5 3] ooz T2 7V &% &
T, uigAE Re uisked i) w|aiEtEolzhe
T AEEHGAY, WU TA7 EFEIAY,
Ed 2L Eie= Rz AAR T IHEFF, o
A%, 1990). 283 o @A 7|AH A E T
Batr] fstd dREe AT ArMe 43
2& du13F o, AstEy Wkl A% 47,
HujolrbA Tl side] gt olEAA 2 B4
2 A ol ALz Sl o]F3 oA
W = d4 g8F dTA A ol ALHT
AE Rol FAR o|tHEAE, B, 1969).

543 B4 vbHo| RE 38 dF HopelM HE
9 g4E veRe 7HE 7180l R W
Ho] HiE olf AEHH dgol) MANEe &
F FHgFoz TG F Qo] FEFHCE sk
d B Age] A WA A (statistics) &
2 71sd 338 B FHE Bl dide 8
& 4= gl Wiol7] WEoltH(Dixon, 1969 ;Norma,
1970 : ®BAE %, 1969914 AA).

o|g} Fo] FATo] k= vyt 7t AW

¥ ERAYT R A%elN gRoln
F8Q W] get $AA e FHYE 27 9
& A4 o AHol] Wi, $AR JEe B
T & & i@ 5 RS 38 Folo) ZA RAT
9o, ol 2ol 71WEY FFE kA 1 )
& B¥ 1 $%0] BT Uk FAlth

19834 SEATEEA ) ARi5 tiol P78
JTERAINE $A43 7ol sk ARE7] A
Aggom, olat SAE A28 o]l 28] A
2598 W /A E Yedrkn & & gtk old #
Aol 2H A789 o4 A7E AN $A
ol g0 BEAA), WA B8t AT A%
2 $A70 B ATRE 0L 0| HF(1998)
o $AR 250 B8 AT Holgiow, Arje) B8
we} Wk A Tl B A7E Gt

ol Axke A7sre] ey A7 B4AY £
At AAY 0|47 279 WAE 9% NP v
da] gald 278 AReon, $ARLY o
Fol T AT oW AYATE AR AL
Ho) QAT gl BAAel A8 ATl
%A FLHoA YETtE B Ased g
ATesA FB3RE 20029 19 6374 &=
B Z BAVEE 340 SRES B89 o)
AAE Q7o) Badke wlojrh
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H7ex =20) SEE EYA0| 2P HF -1084 HLSRE 200214 197 6EMA 10A7-

0.9

1. a9 & ey

1) A

ATHATE 1984UE 17 RE 2002¢E 199 6
A B f§3 7884 (The Journal of Ko-
rean Acupuncture & Moxibusition Society : ©]3}
JKAMS) 9] 408 AAE =7 9219 F BAY
& A 551WE tige R IRl

2) 9

A TEEA AeA e wE BAN4, 34
99 AMg, HE, $ATAR, AEAAY Sl o
&t} ZAFBISIT)

m 2 3

1. 8AEE &

g g F 404 9219 =& 5 §AV
HE AMEE 97} 5519 (59.83%) 01912, ©1F 7]
&% A8 (Descriptive Statistics) 2 HE§ =%
12278 (13.25%) 013 2™, FZEA & (Inferential
Statistics) 2 A8 2471 429% (46.58%) °1 ATk
<Table 1>.

2. Table3} piote] %

FA/EE AHE 55189 =8 F tableolut
plot& ARREHA] & ZA$+ 3W(0.54%)°I1Nx,
table¥} plot& 7 AMS-& 73471 185%W (33.57%)

" Table 1. Numbers of statistical articles in JKAMS

Vol Number ] 2 3 4 5 6 Total
1 11(8) 11(8)
2 8(5) 8(s)
3 10(5) 10(5)
4 10(6) 10(6)
5 113) 113)
6 17(10) 17(10)
7 26(14) 26(14)
8 26(15) 26(15)
9 23(13) 23{13)
10 27(14) 27(14)
11 37022 17(10) 54(32)
12 31(15) 27(13) 58(28)
13 29(11) 24(11) 53(22)
14 3821 21(14) 59(35)
15 40(19) 40Q21) 80(40)
16 34(18) 24(14) 27(19) 25(18) 110(69)
17 19(15) 1913) 25(17) 2001 83(56)
18 20(15) 20(12) 20(12) 20(13) 21314 25(19) 126(85)
19 25(18) 21(16) 20015) 20(13) 20(16) 23(13) 129(91)

Total 44202470 21300290 92(63) 85(55) 41(30) 48(32) 921(551)
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Table 2. Uses of table or plot in the statistical
articles of JKAMS

Table 3. Type of scale in the statistical articles
of JKAMS

Table or Plot Scale
Onl Nominal Ordinal Interval Ratio Total
vo \ None il 3{23 ; e Toul vy
1 0 5 1 2 8 1 0 0 2 4 6
2 0 3 0 2 5 2 0 0 2 2 4
3 0 3 0 2 5 3 0 0 2 2 4
4 0 2 0 4 6 4 0 0 2 3 5
5 0 2 0 )| 3 5 0 0 0 3 3
6 0 7 1] 3 10 6 0 0 0 7 7
7 0 11 1 2 14 7 0 0 3 5 8
8 0 10 0 5 15 8 0 0 1 13 12
9 0 8 1 4 13 9 0 0 4 8 12
10 0 5 0 9 14 10 0 0 1 11 12
11 0 17 0 15 32 11 0 0 4 20 24
12 0 20 1 7 28 12 0 0 5 16 21
13 0 12 1 9 22 13 0 1 3 15 19
14 0 19 2 14 35 14 0 0 3 24 27
15 1 20 2 17 40 15 0 1 8 31 40
16 0 29 3 37 69 16 0 2 17 42 61
17 0 32 4 20 56 17 0 2 19 10 31
18 1 61 12 il 85 18 1 15 11 35 62
19 1 49 20 21 91 19 2 14 25 30 71
Total 3 315 48 185 551 Total 3 35 112 279 429

o]%om, tableRhg ARE® 7349} plotThg ARRS
A47} 242 3158 (57.17%) 3 48%(8.71%) °| it
Z 90.74%2) =FolA table AME3IG T, 42.29%
9] =%olA plot& AH-ESiT) Plotd FREE %
th2¥(bar or histogram)& ARE-$ 397t 1663
(71.24%) 02 7P 29k, A2 (line plot)e] 96
H(41.20%) 22 - AR 183 e
(scatter plot)7h 14 o]F 9We)A, U2 (pie
chart)o] 10 olF 5#A, 181 FA 18 (box
plot)©] 127 °o|F 4%e|A AM-EitKTable 2.
T3 plot& AR 23389 =8 FolM ¥ FF
9] plot& 87 &8 3971 47THOAET, olF &

et Aade FA AR 397t 42€0i3l 3, g

8 AI9E ¥ AN 39U 4Holen, By

283 AAEE WA ARRE B4 18019

3. Mo BX

BAZEE AL =RoA BHYdel B HE
T olAbs W7L 38W(B.86%) oA AMEHZL, A
48 A7 3913 (91.14%) AN AMEEQE, of
Y W F BE JTUt AT HH TR,
Genotype B ¥FA/F 59 3714 7ZA-¢olA] AMH
A, MEHE7} o] &8 358F T AEE Y
EhE Gradest VASSE 32 #8471 20¥(82.86
%)of A AR T8 44y WE F FIYT
2= 257} 25W(22.32%) 02 7HE Hol AN
9, HAEANE Pz A J¥o] 1958
(69.89%) 14} A= ATH<Table 3>.
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Hra3x =20 S8 EAYAN M M7 -1984 YUSRH 20028 102 637K 197

81 59 W4 A¢E A4 304%(70.86
%)%, AA WF B471 125%(29.14%) 13}
v, 44 ¥5E 139H 8A7AE 50%7} de
B & AMHOI) 9~1537AE 10% n|weE
AMEEAoH, ThAl 168 o] %] A2 28%7) |
£ ¥EE JeRH ARSI

4. BAHZ|IX|S 22X

FAR7IAE 43 FAEE AHRE 4208
% 165W(38.46%) oA AHgHEYEH, 849 &
A71A F SASE AR T W olF, FA
AHERIEZ} 715k 119 olF)AE FAHE
A% =7 F 20%71 Y vl FAHA
g Ag3igda Zledin gles, B3] 18% 9
198 26.90%8} 66.20%9) ¥ wEL A
A 8k5ict,

a8z AME W71AY FHE 2Y SASY
SPSS7F 127802 76.97%% dREg AAstn
21eH, Statviews 10¥FEH 1737 & ARHIE
7F wkou, 189 o] Felle ARNIET} A 3t
2813t Table 4>,

5. SAYLA ER BE

TALA F t—teste BEOE AMEE AUt
1638|141, T BAEAH 4 AHeE F971
35%olgler, ANOVA(analysis of variance) =
950 Z AM-E 97t 76H0|% 1, 458 A TR
FANAT A ST 283 x2-test(chi
-square test) & ©E0E AMGE 397t 7Ho|Y
1, O AT 8 AHE 347t 7ol
a3 AEEY(correlation analysis)& GELE
AR 7971 3ol T, TR B4 1T 4 A}
48 347} 68eldct. ZAEY (regression anal-
ysis) & @528 AMEE 471 28y, e &
A A AME A7) 2Holgith

222 t-test & We] SlejME student t—
test7} 122¥0]|%11, independent t—test’} 28%
o]9le™, paired t—testz}i Bl 3%} 33%Ho)
b=g

B FANAE BelA] 2 11486l djsto
table T2 HE3 FALHE £4% A7 t—test
& AR A97t 1078olglE, ANOVAE o} 4
3 B47t 5HolloH, t—testd y2-testE A

Table 4. Uses of statistical package in the statistical articles of JKAMS

Vol 1~7 8 9 10 11 12 13 14 15 16 17 18 19 Total
Package

SAS o 1 1 4 1 3 3 9 12 5 7 15 6l
SPSS 1 2 3 1 3 28 28 66
Statview 1 5 2 3 3 4 5 4 1 28
Minitab 1 1 2
Sigma plot 1 1
Excel 1 1 2
Access 1 1
ISP 1 1
Graphpad prism 2 1 3
Total 0 1 1 1 9 5 7 8 16 18 13 39 47 165
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Table 5. Kinds and frequencies of statistical mehtod in JKAMS

Technique Non-

Vol t—test  y2~test ANOVA Correlation Regression a%:ltj;)sris paratgttztﬁc del;l_ogd Total
1 0 0 0 0 0 0 0 6 6
2 2 0 0 0 0 0 0 2 4
3 2 0 0 0 0 0 0 2 4
4 1 0 0 0 0 0 0 4 5
5 0 0 0 0 0 0 0 3 3
6 1 0 0 0 0 0 0 6 7
7 4 0 0 0 0 0 0 4 8
8 3 0 1 0 0 0 0 8 12
9 0 0 3 0 0 0 0 9 12
10 3 0 1 0 0 0 0 8 12
11 2 0 6 0 1 0 0 15 24
12 9 1 4 0 0 0 0 8 22
13 10 1 4 1 0 0 0 6 22
14 13 0 11 0 1 0 0 5 30
15 22 0 10 0 0 0 0 9 41
16 32 0 22 I 0 i 1 11 68
17 16 2 13 4 0 2 1 1 39
18 41 6 18 2 0 1 7 1 76
19 37 4 18 2 2 1 14 6 84

Total 198 14 111 10 4 5 23 114 479

* F7HA ol FAYHE ARY AEL T AN

(& F71A w49 wing FAEAE ARS8 A9, t—test W F paired$} independent t~test® ¥7] AL 73

4, ANOVA testolM 7149 A& & At 5

AL 7397} 28l tKTable 52

6. BAYA HE 7K 9| ZX

E42Q FA7IHE AHEE 420980 =R F @
YA BARAREE AN 297} 360%(83.92
%013, F7HA oY BANAE A 471
69% (16.01%) 0151 oH, A7A ol 4] FATA&
S 7397 118(0.25%) 019 1d8ln A
A& AEEA & 1148 F 11280 1744 B4
71¥8& AMEEIA T, 28Rl 271 FAZIRE
AHg-315iTt.

T3 B BA w2 12894 Litchfield-

& FEAFANN A

Wilcodxon, Dunnett's test ¥ chi—square test®
A7HA g AN =Eo] YER] AEste, A
A 2 NEsE F7rE 1738 olFelE 20%7) ¥
FAHE =RolM B9 FAA] ol 4HA
olF 7M W& 571 BAMNAE ARE B9+ 19
? 139 33504 YelsticTable 6>.

7. 24 U HP4 EHT|HO 22X

71 BAMAE 122Wo® FAIHE AREE
5518 % 22.14%% AAAR 3, AW BHM 1
B #¥E vehjz glon, B3 743 17894 E
42.86%%} 44.64%% ¢ ¥ v1EE A FACh
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Hr8sn =20 SBE EA'UAN 2 7 1984 B RE 20028 199 6EMK 19W2H-

Table 6. Numbers of Statistical techniques in JKAMS

Vol Number None one two three four five Total
1 6 6
2 2 4
3 2 2 4
4 4 2 5
5 3 1 3
6 6 1 7
7 4 4 8
8 8 4 12
9 9 3 i2
10 8 4 12
11 15 9 24
12 8 12 1 21
13 6 10 3 19
14 5 19 2 1 27
15 9 30 1 40
16 11 44 5 1 61
17 1 22 7 1 31
18 1 45 13 2 1 62
19 6 48 14 1 0 2 71

Total 114 260 45 6 2 2 429

T3 FEFAYYE AEE 42990 oM 2
A g FAF AF] d= AUt 114
B(26.57%)01 28, BFH BAZYE AR 3
97} 2929 (68.06%)°14%, HIESFH FAZES
AMgE 797} 239 (5.36%) ©| T Table 7>.

Bl RS BAZHE 16W o)) ARH7] Algst
o 18R(11.29%) 3} 198 (19.71%) 1A o] ARE
HQEd, 238 F 128(52.17%) oM E F7H4] o]
Ao HlE s AAo| T8EHAUTKTable 8>.

8. MAEHHES X

A4 dhielME Duncan W4o] 119 o]F
50 M FE3HA AMEHASH, Scheff9 New-
man—Keuls H4o] 21zt 12804 AMEHE,

Newman—Keuls ¥4 8@5E 118714 o] A}
48 W, Scheff ¥ 159 o]FofAqk AMEH
Ak UEHlE a2 129 o|FHE kR
Alsted 159 o] Fefls A BE W] oEua
HHalo} ARE-EQITKTable 9.

9. 7IEF BAHI7IH 22X

71et BAZ7IHAME log—Rank test? MANO
VA(CHIH Y - multivariate analysis of va-
riance) 7t 22} 143 139} 157 2304 AHHS
3, ¥ A8 ¥4 (Nonlinear Analysis)# Cox—Man-
tel test7} 242z} 187 239 199 6394 AMHEHA
ouj, 199 3% 12¥A =@M E FENEY, o
ARGEEY, AR 4 dEYHEY 5 o
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Table 7. Type of statistical techniques in JKAMS

Statistical type

Vol Parametric Nonparametric Description None Total
1 0 2 6 8
2 2 1 2 5
3 2 1 2 5
4 1 1 4 6
5 0 0 3 3
6 1 3 6 10
7 4 6 4 14
8 4 3 8 15
9 3 1 9 13
10 4 2 8 14
11 9 8 15 32
12 13 7 8 28
13 13 3 6 22
14 22 8 5 35
15 31 0 9 40
16 49 1 8 11 69
17 29 1 25 1 56
18 54 7 23 i 85
19 51 14 20 6 91

Total 292 23 122 114 551

Tabie 8. Kinds of nonparametric statistical techniques in JKAMS

Vol

Package 1~15 16 17 18 19 Total
Mann—Whitney test 0 1 1 3 10 15
Wilcoxon singned rank 5 7 12
Wilcoxon rank sum 1 0 1
Kruskal —~Wallis 1 1 2 4
Friedman i 1 2
Moses+K~S+W-w 1 1
Dunnett's 1 1
Total 0 1 2 11 22 36

+ ZERS
K~—S : Kolmogorov—Smirnov
W-w : Wald—Wolfowitz
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Hrasa

ER0 S8E SAYAN &8 A7 -1084 FUSFE 20024 198 2N 1082

Table 9. Kinds of multiple comparison in statistical techniques in JKAMS

Vol

Techniques ~7 8 9 10 11 12 13 14 15 16 17 18 19 Total
None 2 1 2 1 3 2 3 20
Scheff 3 2 12
Tukey 1 1 1 1 4
Duncan 2 2 3 8 3 10 5 11 6 50
Newman—Keuls 1 3 1 4 1 1 1 12
LSD 1 i 2 4
Dunnet 1 1 1 1 4
Kruskal —Wallis 1 1 3
Wilcoxon singed ranks test 1 1
Student t—test 1 2 1 4
Tukey+ Kruskal —Wallis 1 1
Bonferroni . 1 2 3
Dunnett or Kruskal—Wallis 1 1
Total 0 1 3 1 8 5 5 11 10 22 15 20 18 119

Xt BAZEE AT

a3 AFES A =& 98 " ESAEA
ot 1 BAMAE 386 7led A9 149 159
Median survival time¥} 15% 239 Litchfield—
Wilcoxon 5°] A3ith

#eH(science) o]& £oi7t FololME HAow
AdASTE gujske AolAw, FRAXE A4
ol ARlFo|Azte AMAZo|m FEHY W
o2 d7shs A3 gFold o= Fokft AE
1 JHEEF 5 1990). T3 Pearson “Al
o #ake FUAL I el Y AR, 23E
OEE ol e Ao] o th(The unity of all
science consists alone in its method, not in its
material) "2t 3FATHK Pearson, 1951 : #5F,

19909014 #4Q18).

e Alnd $8 FHlA dojue Akdoly
ZA8& EUE ofd @4 Zag TN E 7180l
T A% B ASHQ T olFdx a# 474
FAstex o e Ay FEe ke, 78
ol& ol § vl&3d Alil(magical thinking) el 2
U+ EAbexploration) & F3H] 859 wA]
ol2#+ Alx 34 (attempts at confirmation) T&+
THAHSE, 1990).

YA O F AFREL vl AlzeA wout
71 f8t] @A -d -7 - A4S e A
A gutael 43g m28 e A5E PYE ol %
=l (8%, 1982), Kerlinger (1986 : %% 5
1990614 AQl-E) &= AT ddd BAE
JHAR AABtT ol& AEE, 453, AdF, AA
A 9 AZd g Fdst nRFoR Sk
g 83 Ay Josict

Jdd 2E 383 dFeMe AT A4
& 71 QFEHE TR A AR Y
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< @83t JOoH(EEFE F 1990 ; ¥t a,
1998), BAZIHY A2% MEy 3387} vig
Herg A1) AWE FYAA Brh(eldn, oz
-, 1998).

F8e] A= Hah FEE A7 FeHE Hn
aeH, 83 AYET FRYH 34H7] AFE §
A7ge] #HZole #xtol Ui Azhae AA e
T ALHT e APolnt. ¢ HAyehe By
AFE 1984Q USRI TESA Y LAzt g o
T2 A9 whyo] toksigon, B4 7Y 8
£o] EE F7HE 3 Q= Aot}

Aolx AFE wpe} gol FT78e FEH Ao
+ FAY 3AF A4 2FEAUT @FFolgn
& & QlEd, 71€Y F7E a7 88 FAY
Ao ks QFe B AEE T3 TAYAY
AHAEE PHEE £ e AoE AgEd.

Holl RagE FALAY A4 eFe oiE A+
oA
HAZAA AN ALGE FAEAE Aty E5F)
m2}t B3t - FAVIEY HEUIEE
&aA; stgich.

AR ARE F3, A8, 281 Qo3
A% Age) dFUg s 1 A5 A7) =
A4 A5 A el 53 AL R
SREolY, A8E %A Fey QoA
who} 7|48 (Descriptive statistics)©]x, =+
759 dRTe AHEo 2N HAA Ao s o
A B RANE obe Ro] F5FAE (Infere
ntial statistics) 8.2 TE#ETHIFS, 1991).

TR A2eRE 199 63744 F 921
B =% F FAEE H&8 =Fo] 5511 (59.83
%) 01N, FE5FA WAL AR A7t 4299
(46.58 %)oloH, 71e%AH WAL ol 8% B¢
7} 1229 (13.25%) 010tk o|9} 2 A= FA7
HE AMEA 42 BTt 34.8%010T, 71SEA

of ATIdME dRdTeHA FLEFH

WA ARSE A7 7.3%0150H, 3554
& AMES A7 94 187 0.87010 e 0%
3 EE(1991) 8] A7 AT FARE ulEE o
Bov, Ad3oes F2ZA% 71549 AN
Bl go] Agled, olRe Moeiste] nlsly i
o2 PEATIE B2 FAFY A7 B4 wEd
AoZ yZdr)

T3 7)e%A A 73 17904 42.86%9)
44.64%2 ¢ ¥ HEE AT, R
APFES 4oz 3 A7/ wgd o dE
vlgte B do® & AT Bl ARl
AZact.

ojaty “ﬂ—r FEHFYHTE U g A S
AL & Y] BFEE PEEE HSE 93
o, A4Y Wes S A 4 s e dFE T
e, AFEY ge Foidhs Wie] Aol (¥
FF T, AAS, 1998). 23T Ho|HE BA5Y
A% BAPEY AL AYstuxt sk 7MEY 3
Bl 7Hdel TR W] £4E s 23 7
%E Folo} dhed, dxE A 34E, A3 (qu-
alitative, nonmetric)?! A% %3 (quantitative,
metric)Q) R FEHH, A A+ JF
% (nominal scale) $+ Y3 % (ordinal scale)E
ol 1, AEkd AT F7NHE(interval scale)
<} H]%*}E(ratlon scale) 2 TEETEST F
1998).

o] Aol Hxo ¥ FFF sl 3919
02 139%H AMSHZ RS P43 Hxo 38
Hol| ulstd ek AAA Jre FR F7He
249 A5tk 283 olF A e HEY
EAo) gA wng AP EC! ALH3UEH, ol
e} Bl RS AAYY ANEE A48 Jx9
A fAEHA F71E ™ f&«lt‘f"
ATE Yo E § Aoy, ool A Fog
AR AUE aetehe MY g F4Y
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HPSHX R0 ZBE EALN Lf AT -1984 HIISLE 20024 19 6EMA 19A71-

A Axd FL 3R AR H5E dAsjok
3= BAL Zta QormE gog Hpo EANo
2 H2SA BAAY Ao FU1 Rog A
Ztet

Table@ plotZ FTHAE ANGH oz ehjol
AFUE-E Bot 4A AL A3 AHgEE B
Z3 A7, 6k 3] Aee velbd ol
plot(83] A& A J¥) & o|§3ta, T4AQ 41
£ AXFuA & gt tabled o] 8314 Aot
£7Fa, 1998).

o] Aol FAEE o1 8% =F F 99.46
%A tableo|Ht ploto] AMEE A=, table?] AM-
W7} plotEth 9Tk 2y 113 REE plotd
ARSI FrHEtg o, obgd FRE TR
=, olgh Zo] tgd plotd AHRIEIL F713
olfrE ATAF ¥hE #Y A EE Ushliz Ho AL
4§ Ro7|ntke 288 o|diH AMgo] Frie
SAHNZIA AEe plote] Aol Halsin wjE
Roz A}

Tables} plot& 1 A TE J&o) slotd 4
UEF QA FHEA AxHolof stz He} 179
WE-& BE79 AFolA BE Medlx] gEE §in
(8871 a, 1998), Eet 19E FE M AsiME=
QHATHEE- b, 1999 ; AT 9 591, 2001). I
gy £ dFelME 33.57%041 tabledt plotg &
A AMEEE, 18AFEHE tabled} plot2 &7
AMgE RS §43] 298313, E8) plotThe A}
&3 Wrt Frleigled, ol RE TR
9 F18%dM E F WANE AHESHA Anst
3 glom, ol&d olo] thate] BAEHA HAkstn
A7l HEQ Aoz At

o283 S| AETES YERYE WM&} o] Ay
o} A&dolite] wil TREHAX = (Y 9
591, 1998 ; v, 3492, 1998), tigy 783
9 =RAME & TEE A ¥ ARE B4t

154

Wtk 28X of AFgME o] F R 2¥e &
AA goiag ez AAstded, olg Zel Hoa
B S AETRE ELF AL MFE JEA T
Eah= FAIAE ol 43kx ¢z WAFY sdo)
¥EHA g 229 58 o83 1¥e 19
A Egd eRetn Adgch

o] dTelA VERd plotd] ARWIEE ), M,
A=, 4 2 47 eolsied, F T/ ol plot
£ A AL AAAE g, A, Y, AR &
o7 YeEA A doE JeRigit oleid 4
e E71-9 T89S ARSI g A Adstn
t Yitaos wjods AR dadE,
MR, £71-9 42 23 5ol go] A8
AgE 9 51(1998) 9] F49 FARI%T 12ln
AT AMRIEE FEEA T 3ARHY ALgo)
F7H 143FE ) F7EgEd, oAe F
R AaaAY $58 Jehds Rl x
olz, F4UAAY BT E FA 2 YEH o] AuA)
F (398 8 59, 1998)2H= o] E71) BAE 1
23 B o 2 Ao AgH

FARNNAE Foll= SAST} Adaloko] thorst
I, dgo| Arhs olf Wi M gl AHEEHo
SO (FEA, 1987), A2 EoME A dY
I 2= AF Fol HeIA SASETF AMgo] He
8 SPSS9 AMRIEZ} AR} oA 3 UTh(e]5Y,
H&A, 734, 1998).

o] ATl 8hf SAS TE1%o| ALZH o]
T Az F718le] 119 olFele 20%71 ¥ $4
oA FANFIAE ARSItk 7148l e
o, 3] 187 ¥ 197X 26.90%%) 66.20%2)
& UEE AMHT QY AR AN F
$E B9 SASS SPSS7t 76.97%% thRE-E i
AL 9, Statviews 119%H 1787AE ¥
& HEE AMES 283 SASY) 8ERE FE
3] AR Ao] whsl SPSSE 18AT 1984 A
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A AR o} &2 71.79%F 59.57% & AHA|
3o Wi &2 u]E& YT glol, 4O =E SAS
of uldled SPSSS AMHIET} UM Aog A7
=), o]Z& ol59 F(1998)0] FA% SPSSY
user interface?] W4 WEA Aoz HAert
AT A AR FAYAY ARIE
= t—test, ANOVA (analysis of variance), 8|2
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BT, F7HA olde] BAVEE A B9 F
ARAHAlE ue)A] 2 A% t—testd ANO-
VA, y2-testd €2 YepgEH, o2 23
A gstgAA Mg FAEY WEe g3
o} »2-test, t—test, ANOVA, 4#E4, 3AELAY,
F test, BI25A% 59 £oldthes ME#, 3AF
2 HBE1990)) At yi-testold HF £
ol& JEpigitt. o] d7olA BE @RS
ejAE A Axe @A w2 FAEAY A
4unrt Fokstn QoH, yi-test E¥ FAH
Hro] A48 & e HEF FAEHY oz
ZaRET %, 1998), 378 ATME MEFH
£(1990) 9] B} o] y2-testd] AMSUIEE A
2 Z7181ed w2 v &2 AME Zloes AzEn.
JE3 185 10374 AMEHA 48 48
BN AR, QAR chisugEY 59 1
=8 BA7YES 118904 AAEHE AFes 8
A 1649 olFo) olgulxs} FAsMA AdgEith
A% $1990)E FAWIIAS ol gNE} F7t
ol el TEFAZIYY ABNEE A FUIE
%1 391, o] AFIME FANTIAY AMgol F
7487) &S 118%E 2554714 AR}
7 F7bske Aog Jeha BAWAAN 1%
EA7HY AR fEEA dEthe Ae ¢ F A

Ak

T3 TR ol BANA T §4 ARS8 B¢
AME FEE vladhs t—test ANOVASH &7
Fis AuEAE YeRie A 4884, 3
AEY 9 y2-test7} AMEHFAET, XL BEY
Hlas} #agE wEshs F7HY AN A
A A7aRE o AgdeE ehrl 9
3 Rer Azgt

B 9 g uis1A & 447t 30.6%(117%) o
ATH= o187] F(1991) &) A7} fAleHA £ A7
dx FABA 4L WA %2 A97t 26.57%
(114¥)oIQ=d), 1 vlgo] 18FH 15A7AE
25%~100%% ¢ E3tov, 1738 o|FM+= 10
nuko g I3 Wolxi, £ 178 18HA
1% ZEE Jelfo] Axt BAEA e ds) Ae
Ak AL Yepisich
EEOA AMGE BAMEY Y 2AES BT 2
3 1132714 74 AR E AR =FE0l
12288 2o BANAE ol&8] AFsq A
2} AMg BAWAY 7AST B 17AREE
2474 S H48 =79 20%7 9 B4A &
Fo] AL AT ol % A A
7179 AMEe 2 1T FAZIHY AMNET} Eol
A Yepd @4o g Bo|d, okgy 163 o|F%
B ARH7| AlZHeE v e g AT o] 52.17%C1A
T 7HA] olde] W g o] 4% 7o) 4L vizlE
Row wh

BAMNAE A 25 FAES 8BS FA7]
Hog WrollEd, B2 HRPL By ARG
7A7Ro] o] o oz dEA out, B4 o]
£5E BEE AR Jrrt oplolx doe A%
253 g 7 Eel 71 Ax A R |
Bo i BdA ol4HT JAHAZTY, FHol,
1998 ; ¢H&-%, /2%, BHF, 1996).
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& A5t WustA ATEEE ©E2R ¥ 24
A EEF7F UF Fo] $XE 4 F YU B4R
A B A BE4UE 10 A% 2 F A
QA 3] 20 AFY o, A F3tel| To] &
MZRE B3 4L 9, AR A5y BT ¥
HATY Y35 57 Zo| 94 Hxg ot
(RS &, 1996).

o] dFelME BeF FAWAE AMSS H471
292W(68.06%) 12, B]ET3 FAWAE AN
3 73971 23% (5.36%) ) A=, HIEF A
< 163 o|FFE AH7) Alatste] 189(11.29
%) 3 198(19.71%) o)X Fol AHEEHSIT o] 3§t
ke 484 77 dREE AXEE 169 o
AR de t2A $AE s gd A
ap F7heke] mEt Jehd #A4C R, A A
Z& AYA JnE BMSe Aedgde 2,
49 AXAFA VASS 28 A4 45 24
WdoR s #98y B4 wE RAor 7
e}

a8y BRe FATEE ARG 2389 =¥
F 128 (217%) AMe F7H3] oy vrsy A
o] B&3GITh o] AL B HAAAA FAZY
& F7HA ol AMgdhe g 14.73%°) wlEt =
< g Ueided, A ol BAEE
AMEE 129 olFREH Ha AR AT
XA} Itk AT FAHO Bk A0g A
Zreth

H 24 A4 Binomial, Chi—Square, Kolmo-
gorov—Smirnov, Runs 5% Zo] 9 ¥ES B4
&= WP 3 Mcnemar, Sign, Wilcoxon signed ran
k test, Cochran, Friedman, Kendall 53 Zo] ¥
7} o] BHERE #4443k %, Mann—Whit-
ney, Wald—Wolfowitz, Moses, Kruskal—Wallis,
Median 33 Zo] SPHTE FSAFE P45
P FOE EFE F Aed(FFY F,1998; ¢
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&5 %, 1996), of AFelMe vlEF FAMY F
Mann—Whitney test7} 1584 ARgElo} 718 &
o] AMgER o, Wilcoxon singned rank test7}
124, Kruskal-Wallis test”} 43, Friedman test
7} 29, Wilcoxon rank sum test¥} Dunnett's test
7b AME A9t 242 138oi9it. 28l Moses,
Kolmogorov—Smirnov % Wald—wolfowitz ¥ <
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EHEEE o2 o] Btk A& ¢ &
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e FAEA Y 40 BANAC] A HE
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< % A,
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ANOVAE & 23 f& Aozl 9l o, 743
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ol A1, ®EF7} ThE gl AHEEE LSD,
Scheffq] 7A%o] tH(Wallenstein, 1980 : ¢H&
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Keuls7} 12802 The-g AX|8912, Tukey, LSD,
Dunnetto] 4HO 2 th&-& AA|8I5iT}. o] A& Hot
o] Ao AMA vlme] w|sled ARE nimr} o
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