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The Product-limit method (= Kaplan-Meier method)

HFHEEXS(H) TRIN, HABEALEEG)ZTBATERT HHEERE
RLTWS, £ETFHEEESH) AT -RTICRADETLGL IVURRAUE
(XEF. Bix. B#ig. A THELY, FIZIES(1095)1&. EfRERFE DALY
BEEESEIZBEVLNT, Fif21000A 2R - THERGCERFELTLNS
EEIE59% THDI1EWLV--BEETHS(HE),



Kaplan-Meier survival estimate

1.00 i
T
2 075 I
-
o
o 0.50 - i
P
2
o -
S 0.25
Q
o
0.00', ‘ -
0 1000 2000 3000

Days after Operation

1. BEREEE FHER DKaplan-Meier &£ 7Z R4



o T FHEE—EDEEGDEENEFTESHHRTREATLH LD
%o BIZIXH21ET2UL LD FMREFERATIVN ) U RERBEMELS
G THRGSERFELTO SR Z LR L =, RIE TIETF AN 1IFL
NICEELTOWADICHLT, BETEFHRULNFLUELBREE
FLTWVS,



Kaplan-Meier survival estimates,
by ET stain at dysplasia lesion, T 2 2
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o  SHIBS0FELULF VRZ— TDF—N\N—ELTNTI/TTIEER
LT./MNRBMRZEETEREAICAHIILIz, LML, SRR
EOEMICERLz, 2. 12 A 0B MKFERNAWNSET S, £8
MNERICADTNADN, OBRTER(IVRKRAUNTHETH, %
1-25ADBIZERLE-ER#MII1.2—358ADEBEIFL, LLvo-BE
[CEFTHE EGRDREBELGHO>TLES . FCTERIANEBHRT S
BICSOZFEHETAHEIZTH, oT. BRETOHRIZELEFETH

2(F1),



1. /h

o ERMRALLE—ERRICHH12 ADBHFRETHOHARM

6

7

8

9

10

11

12

10

15

15

16

27

30

32




s YUDEFRTIEI2AZELNEREREIZHAIMNG, S(0) =1THSH, LH
L2y ADEFRTIABRELTIS, STSQ)II2yr A BA TEMRTM#E
FTOEERTHAMN. 27 ALURNICHET IHERZ 1G5V EELELZ
5,25 ADFRTIR2ARIANBRELTNSELSZEK. 25 AETIC
BRI LHMERIL1/12=0.0833LFZND, KO T25AZEBATHER
B ICEREFHIFITDHEEIL. 1 -0.0833=0.9167 £%45, S(0)=1
T.S(2) =S(0) x (1 —0.0833) =1x0.9167 =0.9167&%5, STXIZ
3STADBRTEIIABRELTWS, 25 A3y ADRBICIANEF
9 HMEREIL1/11 =0.0909TH 5, BEI2r AFTIZIABHELTEY. B
(237 AETIZIABRELEDTTHLAINL . I AZEBATERIT HHER
[£S(3) = S(2) x (1 — 0.0909) = 0.9167 x 0.9091 = 0.8334MD L5275,



#=2. Kaplan-Meier £7FBifRDFHE

e 1 - g, L S(H)
0 0.0000 | 1.0000 12 1.0000
2 0.0833 | 0.9167 11 0.9167
3 0.0909 | 0.9091 10 0.8333
6 0.2000 | 0.8000 8 0.6667
7 0.1250 | 0.8750 7 0.5833
10 |0.1429 |0.8571 6 0.5000
15 | 0.3333 | 0.6667 4 0.3333
16 | 0.2500 |0.7500 3 0.2500
27 | 0.3333 | 0.6667 2 0.1667
30 |0.5000 | 0.5000 1 0.0833
32 |1.0000 | 0.0000 0 0.0000

*1: gt IZEERHETICER T IR, *2: 1 - qtif. BEET(CEBEBAHHEE,
3t (XFRIDOBF A TEREIZH LA



¢« COIIIFHEZHRITTOS-DOAR2THS, CNZTEFHEELT
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Kaplan-Meier survival estimate
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FIZ X EHERBREZOBMKEEEIAIOOADBREICDOVNTRIBEE
LTWSET 5, LAL., BIRHEIEE5FICHY., FPERYAEZITEUA
SEES . LM LEENSEFINLEBERL TS DITTITAL, 244,
18], HAWNIDNE AN GERERLIEHTT-AE LV, FHEMIZE
FEKEZEICEBITAZEIETELZLD T, LN OMEFIELELTIF AL
W O TEERERPOEZFIANTTLS, AERBRAFER > TWSE
HEIADBEREZLVLZONELNGLN, BERISADANITISEERY
BMEIMELOISEL, FNTIEINSDT—E2ZEETTLEID D,
ZFNIEE2=WVEWETH D, TN TIEIhSZE L H—ELNS 4RI
WTT—RIZHERTZEICLED, B —CE R EE P CEREMN P IR
Ho=BEIZMA . AEICELGLESTLEOTEHETELRWNG S, F-
HLUBHERBIERIER RIS TIRELTLESEHEL VY —EEX
BENTES, LHL, DLELKELFTETHETIIBRLTLV G OT-E
TN FNGEYDIDIAEBENTT A AT ZEITAIEETH S,
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4. HIZILEBERRIADEEIAZIAO—LTIV=ET S,
SAEEESLASERTELE STz, 2003FE3 8 TREBRFZEANH-T
THHo1=L9 5%, #5353 bL2ANFEUY—ELTH#HAON S,
FTORFEBITLHETDLIIZLES,



o KDBIT2EEHLEFBDERNENENISA. 107 A DR THE
PETLEVY— Lol T 5. EDLIEEE . BHIELTRIED K
IC+ZHFLTE Y — THAHIEZTRT (RI),
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SEERIMRIGIREZ T > TH 5. 3y AL107 ATIEBENGZLVDITTHS
M5, SHOIXIDRIDELDERUIZHELRITEELLZITFNIXGESZLN (R
4), BlIZIX,. 65 BDOERTIXILIATHESIONF2ANBRLI-EER.
06130.2¢7%45%, LALSQ) [Tt — THULVRETIXIABRELTLNS
D TO0.83331=21=M. LY — DIFEFFLTLVEILDTS@A) 1ES(2)
ERILIZAY ., S(6)(F0.91671Z(1 — 0.2) ZMTTROBRIEIZKY, £ —
DIFEWGE D0.6667 XY DL EFHENHNESINT-IREE0.7333L7%0 5,
NIX, BIDFITIE3rADEATERNBRLE-DIZHL, §EITE
IBADELEE3XBULEEFLTWADITENS, BROERLELTHE
FHBREIEXDLBRET HEITES,



&4, oY —E Mk LT-Kaplan-Meier £FHEDFEHE

Qe 1-29, Le® S(t)
0 0.0000 |1.0000 |12 |1.0000
2 0.0833 |0.9167 |11 |0.9167
3 0.0000 |1.0000 |11 |0.9167
6 0.2000 |0.8000 |9 0.7333
7 0.1250 |0.8750 |8 0.6417
10 (0.0000 |[1.0000 |8 0.6417
15 [0.3333 |[0.6667 |6 0.4278
16 (0.2500 [0.7500 |5 0.3208
27 10.3333 |0.6667 |4 0.2139
30 |0.5000 |0.5000 |3 0.1069
32 |1.0000 |0.0000 |2 0.0000

*1: gt IZEERHETICER T IR, *2: 1 - qtlf. BEET(ICEBEBAHEE,
Bt (XD A TEREIZHALAR



NZEEFHEELTHRCERIAD K512155,

oY —o-RBIRICEALT., SiIFEIBDECAICHNZEDITHDMNE
BlTHS,

570D EEZEVY— ERLTWNS, 358 E107ATLAT DAY
H— Lig-oTLVS,



Kaplan-Meier survival estimate
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H TFEIHR D LLER 7E : Log-rank test

HT oAV —EFHZICELNT2DOULEDBIEFLLE T AFE ALY
HNSHIETE Hog rank test TH D, [REIXNDAZERET. 2DDERF
HENRIL THLIEES DTSN SHIE(expected)F =L . TN EEERS
ni-{E(observed) BN ENLS LR TSI EFETEL ., #BixmIZf@f=>T
LWhIX T RERIICEEEHLYEERIT HIDTHH tIRET2D(EREL
THAHEWIIFERTMNDAST=DELTLNS,

AEBDBENHY . ALBDBEIRITIFLL o TEFHBRLERICIC
BAHERET D, HIAIEEEDKSGIRRDEE, BfMIZEZNIL, A5
ATIATEEMNTTLANLADANRENMELNLLY,



A B A A B A B B A A B B
. anOunOme EEOay SO EOmeOmnOme 2
3 5 7 8 104 H

X6. HIAIX.358B.548. 77 B DR TADBERENSETMNLIAT D,
— 585 A. 10BN R TBDABENSIHETEMNTTLNSET S, FDH/D
EBEIAVITAERBERERNERTIBUIoN-At Y —LiioT-,



LHvE. BHIICERTNTTULS, EFEDECAIFESILGEDEAIMN?
TNENHRTENHE-FFR T, 2 x 2 table #{£% (&5) ., £9 13345 A
DERTHD, BICAZHEHICLTEZDELIITLED, 12 ADEBSAIFA,
B6AT DITIRYABITONTLNS, ZLTAICIADRTEH R LIz, CC
TALBDBEIIRILTHLEMRELTLNAS NS, CCTANRELT T HiEER
(£6/12 = 0.5 THAHZEMNEAFINS (BILHERTBNETLTLI =MD
L7Ely),

(observed) — (expected) = (1 — 6/12) = 0.5

Z L T. variance [%

var=(1x11x6x6){12x12x(12-1)} =0.25



B#kIZ5 B DR TIIESEAOIN?54 AEBA TR Y —I2H o7
HLDIISrBDRFFRTEFLTWANEENDS, — A5 ARm TR —
2l =-1DIEEHEL, FLTAIZIADETZEHEL-, LOXER
BN HEZANDELDRDKIIZASH, CCTAEBDAREIZEILT
HEERELTNDSMNG, ABRRT T HAHERIFEMICOENH4DEAT
EEATESTERLRZTHY. 4/9=0.44 THHENHFEIN D,
(observed) — (expected) = (1 — 0.44) = 0.56
var=(1x8x4x5/M{9x9x(9-1)} =0.25



Bl#kIZC8 B MEF R TIXEIZAIM ?AZHHIZEZ TSI LEESN
I=TIX0OTHSDH, CCTAEBDBRIIBLTHAHALRELTLI DD D,
CCTANRRTE T HHEEIL2/5= 0.4 THHELHF NS,
(observed) — (expected) = (0-0.4) = 0.6
var=(1x4x2x3)/{5x5x(5-1)}=0.24

RZIZETD2 x 2 table Z&HE 5,
[(1-6/12)+(1-4/9)+(1-3/7)+(0-2/5)+((0-1/1)-0.5]2=
0.073

0.25+0.25+0.23+0.24 +0.25=1.22

0.073/1.22 =0.06 < 3.84 (c21)

KO THEA. BORIZIEEN G EFERTE Do



=5

SoABRDEED
1 3 4
0 5 5
1 8 9

SrABRANDEED
1 5 6
0 6 6
1 11 12

SHrARRDELD
0 2 2
1 2 3
1 4 5




Hazard Function

HTFHEBEILS() TERDhEN., HEIADNFHEO)ZTHBATERIT HHEERS
TLTWS, mEAITERRBEESHOE—ILRATO DI HE-(XRELL
HECIM, ORTBATEFRIT HEERIFIINWEFEINETT 1ELVOT-
RIBICRFXSIND, — A, /\TF—F#eETIX. A ETaMREIZHFLTD
BRBIETIE. BIERIFLUARNIZTERTHCENZD, TOREBHEE
FEAERDONLGEWN I EWNWST-BEETHS, DFEYRLRZILEEILT S
IVRRAVEEED)RIHELZEHELTIVA DT, Kaplan-Meier4
FHBRIEFEFEEZHEZ TEFRITAIERLEVSILEVRFIZHS 1D TH
Y. Hazardh—TJ X3 FEBA-ANRD 1 BREFET HERE ST,
PHoLEVWABEICERZHTEATLS, BEAKMAEFHEZU-<YIR
L7=t D H Hazard function curve F2EEEELTULNA AN LS D, £5R:E
Do



BlZ EHLE-NEELSRERETFRIOOkm TEEIEZEEL TLVHIK
REBERTHEEBLOTULDNELNAGL (H6) , RIRFETLO0kmTZE
T5HE COR—RATENILLIFMRICERIZELIEIT THSH, THIIE
Hi-UhinigmELThWAMhELNEL, DFEYREIDFE Epotential T
HY . S DIRELEITIE(at a given moment)' ELNS T EIZH S, THD
Mo I bIEREI LRI mIZIEE S gE M (Ehazard function TR
b, ROHAHEAM (BFRED RICEBRIRISEZh()TRT, LIELIE
Hazard function h(t) (&, 5 A HAHEAR DA ETEREL. TDRE
WHARIRICRR T (FRELE) T OFBAESHERELTAHLWLNDS,
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o BEERBITHTHED(E7), EREIZYURIDENFMHITIEMTEICUTEL
HABEIANZILIMNELNGLL., RAREREEEIIARZL4EH LA
DTN Z VN, TEHUEETIERT T A EIFFET LU, EBEHILE
MEE R T CICTELRAIEIFEND BROEGBNEZTLNE, BT
FTHREDONRARIZEZTLK, LOLSEZBELERRIIVE LS. ER
WLV -BETHS,



Hazard Function (t)
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Cox Hazard Model

KMA—TJ &893 DD IZLog rank test Z AL =& SIZHazard curve
D LLEE TIECox’s model ALV, FIZ IXAEBD A E D Hazard curve
T BET B, MET (2 DMDHazard Curve AAEILTHAERTET
b, FLTR®ELT. 2DDHRIIRLAZZEL TLVSAS, constant k 159
NTWSEEZSH(X9),

Ho: Aa (1) = Ag(1)
Ha A (1) =k A5(t) k= constant

Proportional hazard: A, (t) / Ag(t) = x

CDEOITERBATHEHLLND THAD ., BIFAKY2{ER WL ELNS A
STFRIICEERAT A EEZ A EEBAELAST LY,



EFHRRICBITARRBDEEH

. /J\L%%:Ext:iﬁﬁﬁm5%9?:6@%%@50%&7%3)1F'Eﬁ(ilﬁf%éo%ﬁ
LUVAEREIZEYS0%EFHRZELEICECTERET A LAHAGTES
aﬁ’ét S LEBRIREAERZ TR . A A DGRBS EIZLS D,

1-1-L. o error = 0.05, power = 0.80 &9 %,



Hazard Function (t)

9. /NEEXDIREREREFHRAED
hazard curve D k{ERGHEETET 5,
MR A E L LS54 TH M [Eproportional
hazard model THERTESHM. BHELGS
& & [Z[Znon-proportional hazard model &

3%,



SETCOFEERFEERNDMN?

Kaplan-Meier £7FBI#RIE. 1 DDRFIZTDWNTULMERETLLE TER
L 1DDEFEIFWNSDTERT—UREDISCLK DDA NTE
KLY, LHL., SHICUD/NETERFE DB E (N) PiEfEERE (M) S5I2IE
IVRE) O RBHERERIFNENT T HZEIETELGL, £ZTHazard
ratio (HR)ZFAL %, CNIFXORICEEMBERZMKRLI=HD T, FBEHD
RFELZLO0RXT4yEIGTHETLIZLSIZ. HREAWTHEHD A F
ZRFFICERTTED FIZAIX, BEREIZONWTEZRSE. BI10ITRLT=&
SICEBDREEDLANIILITFTRIZEET S,



Nelson-Aalen cumulative hazard estimates,
by ET stain at dysplasia lesion, T 2 2
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Kaplan-Meier survival estimates, by T
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IVRE)VEENKOFRICEETLHEEVLSTH, WAEMGNTLY
HFRAFICIUFEIVEBOFERZMZADIEICEKY., FRTFRICE
(TAFEEMNR ELGZITNIEL, BIEDEKRIEILEN, ZDF=HIZIE, 112
NYF—FETILTRAMOERFTREAFEZHENITL5. COERTFERATF
ICHRFRAFZMA. FRFRERAFORTEZMEEEZZH,. MO
ETILERDRBEDRELHDVLEN®HD, TD1IHZERG6IZRLIZ, T
Rt EEEEDHRIZ2THY ., 5% EFEXMBEIE1EEELELIDT
METFRIZEEETHD, SHIZ,. IV B EBEBTIZINZEH -
FFETILERELT, ETILEEKDOFAREMNLZEZL TLV=(p=0.02),
FOT. IRV EBZTNMAEICMATFRZHIET HIEIEELR
M 5 EEEmT= 5 (Ishibashi et al. Eur J Cancer Eur J Cancer. 2003
Jul;39(10):1409-15.),



Cox regression analysis

TNM

Hazard Ratio 95% ClI P value

Prognostic factor

T1 0.34 0.10-1.10 0.071
T2

T3 1.66 0.62 —4.46 0.318
T4 1.79 0.27 —11.99 0.548
N 1.85 0.89-3.84 0.097
M 1.60 0.96 — 2.67 0.070
Ik RB(+) 2.21 1.10-4.4 0.026

*1: T2 and well differentiated data dropped due to collinearity




success / failure

AIDS AZT 24 HIV-RNA
MA PI HB
Ho: A= pa-pg=0
HA:A: A - },lBiO
AIDS
Xa, X Ha - UB
Xa-Xp
| Xa-Xg [/SV(1/n, + 1/ng) > 1.96 S? = sample variance
H, reject
sample variance
n=282Zoa+Zp)° /& d=p -
SD
N=(S;+S,)" (Za+ZPY* /& d=p—m
24
2 SD 20
10 6
10
[2xS%(Zo +ZB)*/ %] =[2x 20° x (1.96 + 0.84)?]/10% = 63/arm
6
[2xS*Za+ZB)* 2] =[2x20%x (1.96 + 0.84)?]/6° = 175/arm
95 (confidence interval)
95 (confidence interval)
100 4 300 +1.96 SE
950 1200 350
900 100
4
95
95 950 1000




200 3000

Samplesize 95 CI

(rg —ma) = 1.96 (\/[nA(l - wa) Ny + mg(l nB)/nB]I

A

standard error (SE)

phase Il trial (1 arm) 95 CI 95
10

100 95
10

one arm
1.96 V[r (1 - )/n] = 0.1

When t=0.8, n =62
Whent=0.7,n=81
When ©=0.6,n =93
When ©=0.5,n=96
When ©=0.4,n=93
Whent=0.3,n=81
When ©=0.2,n =62
Whennt=0.1,n=35

50

Clinical Equivalence Trials
Bio-equivalence under the curve  Cmax
Clinical Equivalence Trials

10

Clinical Equivalence Trials one side



AZT AIDS ddl AIDS

D 10
0.1<D<01

ddl  AZT
AZT
OK

(standard) 0.7 (new) 0.5

95% ClI upper

—_—

0.2

= TS — TN ‘

95%ClI 0.2 OK

95% CI upper

95 CI 0.2

95 CI

(ns — mn)+ 1.65V[rs (1 - =ws)/n + ©s (1 - ms)/n]

ns = nin=0.7 sample size

1.65V[rs (1 - ns)/n + nis (1 - ws)/n] = 0.2

1.65V[2 x 0.7(1 — 0.7)/n]=0.2
n=29/arm

0.6
s — nn=0.1

1.65V[ns (1 - ns)/n + nis (1 - ws)/n] = 0.1

1.65v[2 x 0.7(1 — 0.7)/n]=0.1




n=115/arm
sample size



simple mastectomy
Simple mastectomy 80

simple mastectomy
simple mastectomy

100 simple mastectomy
75 80 5
Onesided 95 Cl approach simple mastectomy 5
10 threshold

(ns — )+ 1.65v[ns (1 - ms)/in + ms (1 - ms)/n]=(0.80 — 0.75) + 1.65+/[0.80 (1 — 0.80)/100 +
0.75 (1 - 0.75)/100] = 0.147

10%

- .,

0.147

p1 — P2 95 CI 10 simple
mastectomy non-equivalent

n=[p 1 p)L+ 1/K)(Za + 2)°)/3°
n,=kxn,
8 = threshold (difference)

80 5
threshold 10 ,power 80 a 005
n=[p @ p)(1+21/K)(z,+23)?]/5%=[08 x (1 0.8)(2)(1.645 + 0.84)?]/0.12 =198/arm

100 200
equivalent




Hazard function
Prob (T>t)=e ™

Ho: A = Ao
Hal g = constant Ay

2 * hazard rate A1/Ay

* = |n(7\.1/7\.2)/ V7?2

d=[(Za +2ZB) *)* d:

X
1 1
15 (12)
80%

* = In(M/h2)/V/2 = In(1.5)/~/2 = 0.287

d = [(1.96 + 0.84) / 0.287]* = 96

(M)

o = 0.05, power =

96
96
Years of additional follow-up
1 3
Years 1 150 104
of 2 132 103
accrual 3 122 102
Accrual follow-up
accrual 1 follow-up 2 3
Prob (T>t)=e ™
1 1 t=



Prob (T>1)=e™ =05

In (0.5) = - 0.69

A1 =0.69

7\.1/7\.2 =15= 069/}\,2 7\.2 =0.46

Hazard function

Accrual years = A, Follow-up years = F

accrual 2 2
3 3

Prob (T>t)=e ™

3 T  failure time
Prob (T>3)=e ™ =e " %%*3=0.126

3

1-Prob (T<3) =1-0.126 = 0.873

Prob (T>3) =e ™M =¢~24%*3=0252
3

1-Prob (T<3)=1-0.252=0.748

96
sample size
3
74.8
96
87.3%, 74.8%
128

(sample size) 110

Al2

238

A2 + F
22+2=3

event
87.3

96

accrual



AIDS
2
randomized clinical trial
AIDS
(accrual) 1
error 20%

15

300

AIDS
150 3
Type | error 5%, type I

Prob (T>t)=e ™

Ho: A = Ao
Ha: Ay = constant Ay

* = In(A/A2)/~/2 = In(2.0/1.5)//2 = 0.203
d = [(1.96 + 0.84) / 0.203]% = 190.24

190

Prob (T>t)=e ™
15

Prob (T>15)=e™**=05
In(05)=-Ax15,A=-0.46
A1 =0.46
7\.]_/7\42 =2.0/15=1.33= 046/7\.2 7\.2 =0.35
accrual 3

2.5 2.5

Prob (T>t) =e ™

190

32+1=25




2.5 T  failure time

Prob (T>2.5) =e ™=~ %***°=0.317
25

1-Prob (T<25)=1-0.317=0.683

Prob (T>2.5) =e ™ =¢~ *¥**°= 0417
25

1-Prob (T<2.5)=1- 0.417 = 0.583

190
sample size
3
58.3

68.3%, 58.3%
(sample size) 278 326

event
68.3

190

604

190



STATA sample size

randomized placebo controlled clinical trial
randomization 4 6 8

pilot study placebo 498 + 20.2 sec, 485 + 19.5 sec
0.7

change method o = 0.05 (two sided), 90% power

STATA command

sanpsi 498 485, sd1(20.2) sd2(19.5) nethod(change) pre(1l) post(3)
ri(.7)

Esti mated sanple size for two sanples with repeated neasures
Assunpti ons:

al pha = 0.0500 (two-sided)

power = 0.9000
nm = 498
n = 485
sdl = 20.2
sd2 = 19.5
n2/ nl = 1.00
nunber of follow up nmeasurenents = 3
correl ation between foll ow up nmeasurenents = 0. 700
nunber of baseline neasurenents = 1
correl ation between baseline & follow up = 0. 700

Met hod: CHANGE

relative efficiency = 2.500
adj ustnent to sd = 0.632
adj usted sdl1 = 12.776

adj usted sd2 = 12.333

Esti mated required sanpl e sizes:

nl = 20
n2 = 20
placebo 20

10



Clinical trials with repeated measures

30

15

. sanpsi 498 485, sd1(20.2) sd2(19.5) nethod(change) pre(1l) post(3)
ri(.7) nil(1

5) n2(15)

Esti mated power for two sanples with repeated neasures
Assunpti ons:

al pha = 0.0500 (two-sided)
n = 498
ne = 485
sdl = 20.2
sd2 = 19.5
sampl e size nl = 15
n2 = 15
n2/nl = 1.00
nunber of follow up nmeasurenents = 3
correl ation between foll ow up neasurenents = 0. 700
nunber of baseline nmeasurenments = 1
correlation between baseline & follow up = 0. 700
Met hod: CHANGE
relative efficiency = 2.500
adj ustnent to sd = 0.632
adjusted sdl = 12.776
adj usted sd2 = 12.333
Esti mat ed power:
power = 0. 809
80 30
placebo
20

. sanpsi 498 485, sd1(20.2) sd2(19.5) nethod(change) pre(1l) post(3)
ri(.7) n1(20) n2(15)

Esti mated power for two sanples with repeated neasures
Assunpti ons:

al pha = 0.0500 (two-sided)
m = 498
n = 485
sdl = 20.2
sd2 = 19.5
sanple size nl = 20
n2 = 15
n2/ nl = 0.75
nunber of follow up nmeasurenents = 3
correl ation between foll ow up nmeasurenments = 0. 700

11




nunber of baseline neasurenents = 1
correlation between baseline & followup = 0. 700

Met hod: CHANGE

relative efficiency = 2.500
adj ustnent to sd = 0.632
adj usted sdl = 12.776
adj usted sd2 = 12.333
Esti mat ed power:
power = 0. 860

86



Two-sample test of equality of proportions __ Yes/no type

10
3 10 3
sample size Ho  reject a = 0.05, power
0.80 sample

sanpsi 0.1 0.03, power(0.8)
Esti mated sanpl e size for two-sanple conparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assunpti ons:
al pha = 0.0500 (two-sided)
power = 0.8000
pl = 0.1000
p2 = 0.0300
n2/nl = 1.00

Esti mated required sanpl e sizes:

nl
n2

222
222

1 222 phase | trial
90

sanpsi 0.1 0.03, power(0.9)
Esti mated sanpl e size for two-sanple conparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assunpti ons:
al pha = 0.0500 (two-sided)
power = 0.9000
pl = 0.1000
p2 = 0.0300
n2/nl = 1.00

Esti mated required sanpl e sizes:

nl
n2

287
287

287
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300 placebo 150

sanpsi 0.1 0.03, nl1(300) r(0.5)
Esti mat ed power for two-sanple conparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assunpti ons:
al pha = 0.0500 (two-sided)
pl = 0.1000
p2 = 0.0300
sanmpl e size nl = 300
n2 = 150
n2/nl = 0.50
Esti mat ed power:
power = 0.7185
placebo 2:1 80

sanpsi 0.1 0.03, power(0.8) r(0.5)
Esti mated sanpl e size for two-sanple conparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assunpti ons:
al pha = 0.0500 (two-sided)
power = 0.8000
pl = 0.1000
p2 = 0.0300
n2/nl = 0.50

Esti mated required sanpl e sizes:

nl
n2

349
175
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One sample test of proportion

50 golden standard

75 a=0.05,80

sanpsi 0.5 0.75, power(0.8) onesanple

Esti mat ed sanpl e size for one-sanple comparison of proportion
to hypot hesi zed val ue

Test Ho: p = 0.5000, where p is the proportion in the popul ation

Assunpti ons:
al pha = 0.0500 (two-sided)
power = 0.8000

alternative p = 0.7500

Esti mated required sanpl e size:
n = 29

29 historical comparison randomized clinical trial

sanpsi 0.5 0.75, power(0.8) onesanple

Esti mat ed sanpl e size for one-sanple conparison of proportion
to hypot hesi zed val ue

Test Ho: p = 0.5000, where p is the proportion in the popul ation

Assunpti ons:
al pha = 0.0500 (two-sided)
power = 0.8000

alternative p = 0.7500

Esti mated required sanpl e size:

n = 29
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Two sample test of equality of means endpoint

105 mmHg SD 10 mmHg
SD 10
placebo 2:1
80 o =0.05

98

sanpsi 105 98, p(0.8) r(2) sd1(10) sd2(10)

Esti mated sanpl e size for two-sanple conparison of neans

Test Ho: ml = n2, where nil is the mean in population 1
and n2 is the nmean in population 2
Assunpti ons:
al pha = 0.0500 (two-sided)
power = 0.8000
n = 105
n = 98
sdl = 10
sd2 = 10
n2/nl = 2.00

Esti mated required sanpl e sizes:

25
50
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