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) . OIS S8 2 SHR =24 wy §)

ORI S
22X Az ™ Xtz (qualitative data & quantitative data)
A& s (ESE XI= (nominal data) : =A 0l 2012t 2= GIOIH
(BB NF) | g g/o, 2oi/HiE, ST/, A/B/O/AB

- = AE A= (ordinal data) : = A0l 2/0]12t U= CHIOIH

ExOIZEP_I AANG: M5 5 US /S YS /WS &

UM IIE  (0|&HE XE (discrete data) : O|AHE QI g2 JHXAI= HIOIH
(HEE UE) Ex. S84, LFI|[2t S0to| THY 5|4

“AHA=5 TIZ (continuous data) : H==0l 2t2 JXl= HI0IH
Ex. H&, A&, & & S AHE =X

% SEEY XI& (censored data) : A& Al 2H(survival time) Xt&
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oMo 3&&AE (Fisher S@ [m;qg t-ZAA (paired t—test)}

02
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OHT
x

F-I[I
.L

3| 2 24 (regression analysis) JFZ2t-010| Of gt

0 _IEJ_% _|7:-|I§;I - = A .
[ | t (two sample t-test) ] [—'?’—gz—?-l HAE (signed rank test)}
| ZEAEAM (ANCOVA)

Ar2 (ANOVA)

F-I[[
H[I

Cox2l 3l =H

D oH
It0IMl=E ZBE (chi- squareE 2= #&E(log-tank test)

| 2 1-8828 (log-linear model) |

2|st AX™(rank sum test) J
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(Type | error, o )
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H2E 27 I I 0] AFAIQIOIE 27517 0|2 J|2t5ts 92
(Type Il error, g )
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) !l CIOIEIS] R8 L SHN =4 o

02) JIE XM WA 72 20 = BIH=0 & E20[ 0.6 0I5H0ICH.
10022 LIEAE oz SdAEsS aAlet 2 = HIE=0l et
H0]| 0.63, E=EHX 0.11=2 LIEH LY.

NM=z=2 X2 A2 240 0.62U =00 & = JAAW=I1?
(S, fA%+ZE=F =0.052 &HCH)
Hy @ u= 0.6mg, H; : u>0.6mg

X —0.6 0.63 — 0.6

Z p— p—
s/~/n  0.11 / /100

c9o|2t8(p-value) :  p(0.63) = p(X > 0.63| 1 =0.6)
= p(Z >2.727) =0.0033

= 2.727

= F0& X=0 2ot M=z2 A=H2 2001 0620 =0 & = UL
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p-value
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S X220 Y

vEIMAN TS24 (EDA: exploratory data analysis)
A2 2 EAN WMot A E &2 HE Lieol)| flet 8=
SN N2 EAS SO #EX SAS 9I8 MEs SAUYS 2

dote 2HNS
DI ESAHE, A8 S

vVEISA TIgE24
EE B2 SHO Gist &d3S& BN =&
= t—test, ANOVA, Regression &
 SHE FE2 BFEX, A R2H p-value
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Ol) B A= HEE!

2100, 2350, 2700, 2900, 3100, 3400, 3700, 4000, 5000
SUZAS (A=A (S24): 3250 (3100)

2100, 2350, 2700, 2900, 3100, 3400, 3700, 4000, 25000
—EZHS: 5472 (3100)

Histogram

4.0 15.0 -

-

Count

1.3 ~ 5.0 -

2000.0 3000.0 4000.0 5000.0 0.0 8333.3 16666.7 25000.(

B2 O|AXI0 B

EAL OIAXIO CIEH HEAS JIA > SMN SMNN EA2Z =
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Ol) AEo 34 HE
« T-test, ANOVA, Regression (R4 JIE0| 7€)

300.0 ~ Normal Probability Plot of C1
] 26.0
(o)
213.3 - 7
| 21.3
—
T O
126.7 - 16.7 4
- )
. P0O+—74—7T—77T—7—T 7T T T T T T
40.0 . 2.0 -0.7 0.7 2.0
Height Normal Distribution

Kolmogorov—Smirnov Test

Box—plot / Q-Q plot= Soll A4 ZE
DN ANE2 HAAHGHHIA 2AE0| = 0H
A d D=6t 2= 2 HE2x ZEHE AIS
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M s = (n, —1)s; + (n, —1)s,

P n,+n,—2

ol
ML

==
S

— O=2A0l [L
LT U Vi Ui

AHO
ST

Il

t= XY= (= #e)
\/512/n1+822/n2

- (s /n, +s5/n,)?
(s /n)?I(ny=1)+ (s5/n,)? /(ny = 1)




() (w20

/—test

N\
. No
\\
4

(i) [ |




| 7S
of ¥l (%X

5 . cloled

t—-2Z &, paired t—test)

o
[ —

=
—

e
0L

=

Rl

0

otk &0 & Uil &0 =2

o

"
__3\_
ol

il
B

—
-

20
=al

=

& OFD
=

]

X
=

X0

o
Wk

E0 &

-18

72
55

90
56
88

79

61

54

15




J2

N Ul-té-l A

=
o/ o

A, Il. QIOIEHS S & S A 7}
d_—§ -4 .53 -1.864 | 0.0417
t = ~ t(n-1
s b
d - & -~ 453 -0

—~~
|_§
o1

I
|_§

—

~1.864 ~ t(

t: j—
s, //n 9.41/-/15

i, —t,,.(14)=-1.761 0122, t<-t . (14)
“S0] ®/S0l @2 X017 UL s
=0} YOO MR %0l S

N — —

[Z2] ROILES 5%2 otUS
ob 10l ARIHE J|2tE

I
Ct.
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Paired t—test
S EOS M2 ARG UAS(E, AZHI} 00 OlY, YEBIEHOR Ao ARAS IIE)
Ofl: 8 WA LHOIAl XIZ ®=9 Hlw
BI2 A==€ s=8HOl &2 JFE6H two sample t—-testE A Al B L,
paired t—testE ol= dREC SHAE BEZ0| 22A40HHE.
A2, B2 A=l A2 paired t—test E =& ol= A0| Hf=& &t
* oAl =
Method T S HE gt P-value
Paired t—test -1.864 0.0417
Two sample t—test -1.02 0.1593
S QF2FO| AFZEH Z=: 0.83)

(0 Xz &8 2o €




| 4 =2 A YA
) !l CIOIEISl 98 L SHN =4 g §

@ e &Ho HA HlW (8t e KO8 NAHG= ER)

0l) GAD & X0l A SN-X95 2| &1t A+

[CHat] GAD &HXt

[2&] Al Q& 2t HAM-A test scoresE H| 1 07}6DI fst A

[JIE] Al Q&2 HAM-A test scorese XHOIJF 8iC

[DIE] 2 OES HFAREE 12 2ACUA ==
SUSH A2 DP‘I Ct.

17
|
o O
10N

Placebo Low Dose (25mg) High Dose (100mg)
22 21 16
26 18 21
29 31
35 25
32

17




2% Il CioIE 2 R

ol %jﬂI—l %/\4

5 A

R SH 2F (summary statistics)
Group
Overall
Placebo Lo—Dose Hi—-Dose
N 16 15 17 48
MEAN 28.000 23.800 21.588 24.417
SD 5.033 4.963 4.974 5.588




) . CIOIE2 98 % SHA 24 gy §§
Hoity =4, =3 VvS. H;:NotH,
H=8 yNE=1rs HAMNZE F
X 2 SSG k-1 MSG=SSG/(k-1)
) F=MSG/MSE
D%} SSE n—k MSE=SSE/(n—K)
Al SST=SSG+SSE n—1
SST:ZZ(VU‘V)Z 28 | e | HEH28 | F
L] Group | 347.15 2 173.57
155G =>"n(7 - V)’ >97
: Error | 1120.52 45 24.90
SSE =55T =556 Total | 1467.67 | 47

 SSG/(k-1)  347.15/(3-1)

~ SSE/(n—k) 1120.52/(48-3)

=6.97, p-—value=0.0023



0O |
[DdE]
Sol4== 0.050lH ARIIE S J|28CH &, Al 18 2t B2 HAM-A test
scorestilAl SHZECZ K26t XI0I€ BQICHD & £ QUL

Means of Response
™, “dst &= 2H0] XI0| 2 17.00 -
B0l=J1?7 2 20| M2CH i
= =Y (Multiple Comparison) 15-755
£ 0|28t & 2t HH R E &l A|SHCH. @ i
S ]

> o UsHBAHBRES S | §
0l HE XM 15 2F(Type | error)2 x ]
SIIE K9 £==2 EH = 112406l 0t 13.25 -
StCt. i
= Scheffe, Duncan, Bonferroni S 12.00 - N .

Treatment
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@ 2 22 A2 A (covariate, ANCOVA)

0l) Triglyceride Changes Adjusted for Glycemic Control

NIDDM(Non-Insulin Dependent Diabetic) & X}

M| &8 2t Triglyceride levels@| B 2i4A A& E H|uWotJ| fet A

H 2] Hemoaglobin Aic levelsOll 2lal & & Glycemic control A&
(AZAET: HbA1cO| & S SIIE I TG % change= 11.30H 2t A8

HbA1c TG % change HbA1c TG % change
1 7.0 5 1 5.1 10
2 6.0 10 2 6.0 15

3 7.1 =5 3 7.2 -15

16 7.0 -10 18 6.5 —-10
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Fibralo Gemfibrozil = _value
(T, N=16) | (C, N=18) .
chane 41% 10.3% | 1.18 | 0.2858
st B
1] R84 ot 2 TG % change
Fibralo Gemfibroazil = _value
(T, N=16) | (C, N=18) .
chans -1.8% | -12.6% | 9.24 | 0.0048




) . ClOIEIe R L SHE =24 v )

Fibralo | Gemfibrozil x
- = Sps|
(T, N=16) | (C, N=18)
TG % change —4.1% —10.3% —7.4%
HbA1c 7.0 6.6 6.8
TS TG2 HbA1c2l
_ GBI _ SN IE | TAS HoAic B3 - IH HbAl B
(-4.1) (-11.3) (7.0-6.8)
CI8 TG2 HbA1c2l
_  TGEz @ d¥aA I X CIOE HbAic B2 — A HbAIc BZ

(-10.3) (-11.3) (6.6-6.8)
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‘my . QIOIEHS & & SHE =4 BE ‘oy
@ t—testOll CiSol= HIZ2+ SHEE
One sample t—test or paired t—test

- Wilcoxon signed rank test

Two sample t—test
< Wilcoxon rank sum test

One way ANOVA

<« Kruskal-Wallis test

Repeated one way ANOVA
» Freidman test




Ol) AgEXIZ2He fSe4d B Hd3
_ _ «HIE2 X:04-02=0.2
SUUAS SIUNS
T2 | 20 (40%,N11) | 30 (60%,N12) | 50(N1.) otifE °(re|ative risk, RR) :
— | | | B2 29| Hl =(N11/N1.)/(N21/N2.)
C = | 10 (20%,N21) | 40 (80%,N22) | 50(N2.) =o_4 /02=2
] « @ X H|(odds ratio, OR) :
A | 30 (30%, N.1) | 70 (70%, N.2) | 100(N ’
X ( ) ( ) (N) 0.4/0.6
2 IS0 X228 H = ———- =2.7
( N11%N22/(N12%N21)) 0.2/0.8
= HIE22 XI0|J 2LE, AUAE S @EAHI I EC 242 Test drugO|
SIUE B &80 =3



B . CIOIEIS S8 U SHX 24 g §)
@ 10l Ml&= & A (chi—square test)

[CHa] B4 2 ot 21 &R
[2=] 9 XA B WHE0 2522 HIm BIKSH| S8 2
[Dhe] MEDHS SO RE20| SUGHCHvs. SASHA %CH(RALE o= 0.05)

0 0
CIE | 10 (20%) | 40 (80%) | 50
& | 30 0 (70%) | 100




O & =
§j . CIOIEIS 98 L SHE =24 gy §§
2A=8IE JIthel e
SUYS | EUYUS SUUS | FULUS
T & | 20 (40%) | 30 (60%) | 50 | | TAZ | 15 (30%) | 35 (70%) | 50
C OE | 10 (20%) | 40 (80%) | 50 | | C A | 15 (30%) | 35 (70%) | 50
A | 30 (30%) | 70 (70%) | 100 & | 30 (30%) | 70 (70%) | 100
Hy:pr=p2 vSs. Hy:pr# p2
SN E -7 R &)
P=> (5 AEED = 4.7619, p-value =0.0291
[Z&]
& 4= ULk,




ey |I. OIS = 2 SHE =4 2E 4
~ .
=8> S4BT
SUAUAS | 2438
TS | 10 (25%) | 30 (75%) 40
CIA& | 10 (17%) | 50 (83%) | 60
& Al 20 (20%) | 80 (80%) | 100
JILHelE JICHEI & Ny=N,; *N /N
SUUAS | 2UAUS Ol) N11=40(N1.)*20(N.1)/100(N)=8
TS 8(Ny,) 32 40(N1.)
11 Zz 4 4 4 4 _1.0417
Cll=E 12 48 60 8 32 12 48
A | 20 (N.1) 80 100(N) p —value =0.3074




B} Il CIOIEIS] 98 U SHX =24 2y §)
® I Ao & HE(Fisher's exact test)
o JIO| N5 2H2 CHot

o J|UH===Jt 50]2t21 2H0| M M2 20%E = ot= R0 AtE
o G HSFEX0 2 HOIH p-at Al

0l) CABG & CHF £ &2 Hluw H+

[CHAH] 2+AHS O 23| =(coronary artery bypass surgery, CABG) Al= & X}

[2Z=] CABG Al & X0l Al adenosine—releasing agent (ARA) or Placebo
£0| & CHF 2SS Hlw Hotold| |18t 24

[Jt&] CHF 2ME0| S5ICHvs. Placebo IS ECH HME0| LT ( 4= 0.05)




D) |I. CIOIEI S8 L SHH 24 U §
CHF B2
Yes No
Test drug 2 33 35
Control 5 15 20
& / 48 55
Fishers & & & H A2 28 ‘Extreme’ Tables
Yes No Yes No Yes No
2 33 1 34 0 35
5 15 6 14 7/ 13




) . CIOIEIS R 2 S 24wy §)

Ho:pi=p2 vS. Hy:p:<pe

| | | |
orob, = — A8 54546 prob, = 0.00669, prob, = 0.00038
55 2Ix5Ix 33Ix 15!

(2 2]
FO+Z 0.050lMH HARIIE S J|24e £ lLE =, Test drug? CHF 24 =0|
control group2LI SHECZ KROotH L= =t SHI L.
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B} Il CloIES 98 2 SHX =

@ 94|10t 2 & (McNemar test)

bluot)| ?gt E4UHE

o XWX X2 (paired data) Ul Al 2712 HIES

O T &H &0 &/F0 =&t Bilirubin® ZAH/HIAA 20 HlW

[CHAH] T 2Kl &0 &K

[2X] T 2H £ & 20| =F st Bilirubin®l HIE A HIE0] B
HOIEHD| fIgt A

[JDIE] ¢H &0 &3 2 HIE A HI£0

HSIF ACH vs., B3I UCH

Post—Treatment

%Satment Normal Abnormal
Normal 60 14 74
Abnormal 6 6 12
66 20 86
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AN,
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L

Sred A
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H. " p = vs. H.: D= Pre— Post—Treatment
0 - Pr= Pz 1- Pr# P Treatment | Normal | Abnormal
Normal 60 B=14 74
Abnormal | C=6 6 12
66 20 86
B-C)° (14-6)°
7° _{ )" _{ ) =3.20, p—value=0.0736
B+C 14+6
[Z2 2]
SOSE 0.050H HRINES JI2AE £+ AT =, T 2R S0l & HIFA
HE2 Bl &MAMCes S=8t SHI G




S al 4 =2 A "FHA
3% I CIOIEC 98 U SHE 24 g §)

(B) Cochran—Mantal-Haenszel 2 &

e S5t HEWAM 242 BtES== HlWol)| |e 4%

e S2 ANEDIH, Y, JdEE, L S92 A A& H(subgroup)2
O| 0| 8tCt.

o = Ul E23DI(within—strata sample sizes)0ll (IE JIEZSIE Soll 2&H &

0ll) Diabetic Ulcers & X0l 4 Dermotel Response

[CHAF] Diabetic Ulcers &Kt
[=Z] Diabetic Ulcers & X0l A HAE AN [IE SESSS Ul HOLEHD|

Flet A

[Jtd] & 082 f=&80] ZChvs. 20 ( o= 0.05)

L

[H




@5 . CI0IES 98 L SHE 24 2 B
2a0& 2R
Yes No Yes No
Test drug 26 4 30 Test drug 8 3 11
Control 18 11 29 Control / 5 12
S| 44 15 59 &l 15 8 23
x=10 R FE0HE2
Yes No Yes No
Test drug / 5 12 Test drug 11 6 17
Control 4 6 10 Control 9 5 14
P | 11 11 22 & X 20 11 31

Ho:pi=p2 vs. Hy:pi# pe 2éun =4.039, p—value =0.0445

e 5= 1d0oIAl =2 &E=R
x=10 R
Yes No
Test drug 52 18 70
Control | 38 27 65 | 4*=3.7978, p-value=0.0513
& Al 90 45 135
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Response rates .
Chi-
P-value
Test (n) | Control | (n) Square
1 86.7% | (30) 62.1% (29) 4,706 0.030*
2 72.7% | (11) 58.3% (12) 0.524 0.469
3 58.3% | (12) 40.0% (10) 0.733 0.392
4 64.7% | (17) 64.3% (14) 0.001 0.981
Overall 74.3% | (70) 58.5% (65) 4.039 0.044x
SS0HE .
Ves NG Total Chi—Square | P—value
Test drug | 52 (74.3%) 18 70
Control 38 (58.5%) 27 65 3.7978 0.0513
PSS 90 45 135
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HBE=XN 2 A2 XM (Repeated Measures ANOVA)

W XS H(Crossover Design) 0l (HE 244t

= XAE 3| 24 (Logistic Regression Analysis)

248 D& (Loglinear model)ES 0|26 LA 2tH 24YYH S

@ JIEr SHAR DA

MBI 24 (Subgroup Analysis)

>

Z =X AE(missing data) & Z2= X A2 (missing imputation)

CI= Hlw & CO= 2 A (Multiple comparisons and Multiple tests) S
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N2l (12 BE2UY &2 A8 SHSS A& 2
XS -A X=88 XZ-A X=88

A 52 48 100 2 ™ 5200 4800 10000
48 52 100 LS 4800 5200 10000
100 100 200 10000 10000 20000
=0.32, df =1, p>0.05 7% =320, df =1, p<0.01

> 20,0008 E22 (AR A8 JFX|JF QLLE?2(S1 2], J12H)

> 2000l Al X012 201Xl 21 20,000 A XI0IZE 20l= X

2H0| YAROR Mgt 0kst JEX| I AULE?



Ay Lig A = &=2 20 gy

L 2 RCT(Randomlzed Controlled Trial)2l &
& P 20 EHAM THE st MAESH T
2 A
& ZH|Q Al2F 208t 2 2
k

— O
& SHH, AMH BC0| ZEE HE 4




o g A &= Ar= 2] 2|0 o

¢ LIsA = &0 ERe Ared

- A primary variable(2 Xt &4d HIIH s &)
- The test statistic(Z2 8 SH &)

- The null hypothesis(#HFI+4&)
- The type l error(HI1E 2%F)

- The type Il error(HI2ZE 2F)

- The approach to dealing with treatment withdrawals and protocol

violations

)



> U8 A = =2 20

M 3 & BaAE

e HZ HlW -Hlw 2K, HEsSH/554

e A HlW - HlW 2K, HIESH/554

e HotE Ul

o MEFII H|W

e Nl & Ol&° HIE/H Bl S
OIEXt =2 20 &S == ROI=

o 22| == (significance level, a)

o Z &= (power, 1- B)

e 20t= X2l XH0l(delta, d)

o A= L= = H A (two-sided or one-sided test)

o SHE HAEYUH

o SUEN S
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A= AEEE Z, 3%

S A &= Ar=2| 2| (0] iy
QO|AZ(y ) Ct=AHA(z,)) LA=HH(Z,)
0.10 1.282 1.645
0.05 1.645 1.960
0.025 1.960 2.326
0.01 .326 2576

AX™A(1-F) Zp
0.50 0.00
0.60 0.25
0.70 0.53
0.80 0.84
0.85 1.03
0.90 1.282
0.95 1.645
0.975 1.960
0.99 2.326
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B SSs/HIZSH ANAE  §

Equivalence testing # Equality testing

Rarely by equality we mean exact equality

Exact equality of two treatments cannot be
proven, i.e. we cannot prove the hypothesis
HA: A=B

The alternative is to write the hypothesis as

Ha: |A-B| < 8 for some small § — equivalence
Ha- A-B < & for some small 6 — non—inferiority




B SSE/HZSSHE LHANE

Definibons/Terminology

Superior

Control Better 1] Treabtnent Better

Clinically Equivalent

Control Better -& 1] & Treatment Better

LMEK. non-meaningful difference

Clinically Superior

| | ——

Contrel Better 1] & Treatment Better

L Iin, meaninghil difference

Clinicalls Non—inferior

I —

Control Better -5 1] Treatmnent Better
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@ HIE Hlw (Hw 22, AXEH0| 2= Z 2, Fleiss 1973)

H:p=p0=p-R=0  H:p>pl=p-p>0

{ZA+)pA-p) +Z,rp (- p) + p,A-p)Y
r(p—p.)’

p=(p,+rp,)/(r+1)

Z a0l L5l BEERASTO AN



2 LgA = &2 =4 & 0l A

= A
_ 2
/ /
ML) NEZ BSE 0.5 HER BHSS 0.320 2D HEZY B2 E0|
SYUSKIE SR B ROISF 5%, 2R B0%E 6t YEAXS
MAIBCID BH K. Ol

O 228 LIgA =5 &=olf 2 AL

TE;

N — {Za\/(r +1)p(L-p) +Zﬁ\/rp1(1— p)+ Po (1 Po)}
r(p—py)°

_ {L.96y/(1+1)0.4(1-0.4) +0.84,/05(1-0.5) +0.31-0.7)}* 03
B (0.5-0.3)° i
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LgA = &2 =4 & 0l A Ay

&%) XI0H&XH0IAH Drug A2l XIOHXIZ BHSE0| AIBH 2E Q! Ariceptit Hl WAl HI
Ess= 20|10 8ttt ZBIH 2= Ariceptl] BtSES 45%ct1) JHE 6k Of [
BIE€Sd tHE 15%ct JFEStLE Ol 28t 8 At==5 Hl&toll 2 At

2
=> AIBCIXRl: HIZSA(AER0| HEZ0 HIgH 2S6HA &
=> B2 8: 45%
=> HIZSH 8t 10%

=> FO|LFT:25%, HEA: 80%

oIn
IO

)

o _[22,+2,)°Ra-P)]
_ =

* [2(1.96 +0.84)%0.45*0.55]
0.15°

=173
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LgA = &2 =4 & 0l A Ay

W
o

A0IRE0l SdAHEZE ==0 0IXl= &= 2012 #g H20lA
AOIRES AAE AIE=Z0l HXZ0 Hliol SdlAHE ==0lA 20mg/dl

022 X0IJF US= BO0|LAE I ERst At =5 H &l 2 AL
O AR ZRH 2 D82 240 (50mg/d)2 L= FE I JACHD GtHAL.

=> A EC|XI0: LML (AE 20| HXZZ0] Hliol L&
=> B X}: 20mg/dl, E=T X} 50mg/dl

=> 7o|+=: 5%, 2EH: 80%

B [2(Z,,,, + Zﬂ)zaz]

— =

_ [2(1.96 +0.84)°50°]
20°

N

=98
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o UAAIE AR LA SH T EH(2005) LAAE H73E, SH=W
- 0ol383 HWHPE et SAHH LB E, A= 0r3tdl0l

« Walker G.A.(2002) Common Statistical Methods for Clinical Research with
SAS Examples, SAS

(6) Alan Agresti(2002) Categorical Data Analysis, A John Wiley & Sons
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