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"NMAUH= MR AXZ0] QJUCH AL,
A2 DR el EH . (There are
three kinds of lies: lies, damned lies,
and statistics)”

— BIXel O 2y &2l (Benjamin Disraeli)

RECZ Ns82 AMEe FHEE I SAH
Olofl =2 == L/UL= A OIL. (Itis the
mark of a truly intelligent person to be moved
by statistics.)”

+ 2K HUE & (George Bernard
Shaw)




‘e N=E JFolet. ddH HEst Z20etE

H=2 4= A= 240|CH(Torture numbers, and

they'll confess to anything): ~Gregg

Easterbrook

"OFoF THAIO] SHE Y0l €3 =0 CHE 20| 2=
X

= =0 [l oftH, SAHEL=z= a2 0=
JF' otst AFENOICH. (Say you were standing with
one foot in the oven and one foot in an ice
bucket. According to the percentage people,

vou should be perfectly comfortable.)”: Bobby
Bragan, 1963




Then there is the man who drowned crossing a
stream with an average depth of six
inches. ~W.|.E. Gates

The average human has one breast and one
testicle. ~Des McHale

The death of one man is a tragedy. The death
of millions is a statistic. ~Joe Stalin, comment
to Churchill at Potsdam, 1945

| abhor averages. | like the individual case. A
man may have six meals one day and none the
next, making an average of three meals per

day, but that is not a good way to live. ~Louis

D. Brandeis
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NESPVENEY,

e TiIme to an event

—01| AN, 28 Zd =52 HE, D8 iH HEA
« 2 X E4

- A2 UEE dA=220 0Fs

- S & T (censoring)
. oiqo =87
. EXO| AT}

« Withdraw from the study (drop out)
 Death from unrelated causes



T S 1=
Al B2
« ZAAE =& = 0|EollA =4
S SHAE(TEERY)NAML MEGSZ(1,0)8 5
NP
- MZED|IZ2H0| e NE=0| st SEHOZ FNZE
o) & BAD} S

« MEZFZANUNA= (AlZ2H, EE)
A | O 5t

e [
ol

HU [t
[U

0



Make—up data

Test: 1,1, 1, 1+, 4+, 5+
Placebo: 1+, 2+, 3, 3+
(1) Ignore +

1+1+1+1+4+5 13 1+2+3+3 _g
6 6 4 4

(2) Delete +°s @ 72?7
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H?<=’A4 Af

Pt time delta sex age ...

H - % {10 1 1 65
> - o 2 12 0 2 70
b 5 37 0 1 67
t, y 4 5 1 2 45
5 ...
6 ...
APLAIEE A1Ess

X: A2 O &G
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= M= 0|

| ICIA =322 118 12 2H 118 5LAl &2 Xnel EA
=2 82 SL=0A 0HL OF& gas outO| JUAU=K 28z
20I5IH gas out= EHMO S22 Bl = 2 J|sd &
MOl NISE = D122 JISE6HGCE Ol g2 11 219 282
= Lofigt AOICH HEEAE= 0|0t & A=SE 4ot A}
= [l 2r2r2| AF=JF complete data®l Xl, censored data@l X
2YEGIY] O 0|RE MAIL. L& 220 AHIAH J|2H(duration
of ileus)=2 HAIGHA AIL.
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B: gas out

C: MIETPE Al

F: &=38M 22 2 T

nE &= nE 2 nE 3= nE 42 nE 52



= M =20l

B: gas out

C: NEFLE AlY

F: &A= BR2E Hial2 T

nE 1= nE 2 n& 38 nE 4= n& 5=

-—
SN—”

censored data, Termination of the study, 4&
complete data (uncensored data), End with Event, 2
. censored data, Loss to follow up, 3&

. censored data, Termination of the study, 1<
censored data, Drop—-out, 1&

censored data, Loss to follow up, 2&

nmo O @ > [0
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SDSS% SC_DD._él_F AHOH 11 AFA]

OO -1 O

M. PBC At=

« Mayo Clinic trial in primary biliary
cirrhosis (PBC) of the liver conducted
between 1974 and 1984.

» TP AEAZ, trit(D-
penicillamine and placebo), age, sex
Q0 &, Matsr AlHE




ime | dela | trt EEEE sex | ascites | hepa | spider | edema | kili |  chaol

o

|}
i

i)

1.00 400.00 1.00 1.00 58,77 1.00 1.00 1.00 1.00 1.00 14.50 261.00
200 4500.00 .00 1.00 56. 45 1.00 .0o 1.00 1.00 0o 1.10 30%.00
3.00 101200 1.00 1.00 70.07 .00 0o .an .00 &0 1.40 176.00
4.00 195,00 1.00 1.00 54,74 1.00 0o 1.00 1.00 A0 1.a0 244,00
5.00 1504.00 .00 .0o J8. 11 1.00 .0o 1.00 1.00 0o 3.40 273.00
.00 2503.00 1.00 0o B6. 26 1.00 0o 1.00 .00 0o .80 243.00
.00 183200 .00 0o Bh.53 1.00 0o 1.00 .00 0o 1.00 22,00
8.00 2456.00 1.00 0o 5306 1.00 0o 0o 0o 0o a0 2a0.00
9.00 2400.00 1.00 1.00 4251 1.00 0o .an 1.00 0o 3.20 56%.00
10,00 51.00 1.00 0o 70.56 1.00 1.00 .an 1.00 1.00 1260 200.00
11.00 J782.00 1.00 0o 5371 1.00 0o 1.00 1.00 0o 1.40 258,00
1200 304.00 1.00 0o 58.14 1.00 0o .an 1.00 0o 3.60 236.00
13.00 3577.00 .00 0o 45,65 1.00 0o .an .00 0o 0 2a1.00
14,00 1217.00 1.00 0o 5R.22 0o 1.00 1.00 0o 1.00 .80 .
15.00 3584.00 1.00 1.00 B4.65 1.00 .0o .00 .00 0o .80 231.00
16.00 367200 .00 0o A0.44 1.00 0o .an .00 0o 0 204,00
1700 769,00 1.00 0o 5218 1.00 0o 1.00 .00 0o 270 274,00
18.00 131.00 1.00 1.00 53.93 1.00 .0o 1.00 1.00 1.00 11.40 178.00
19.00 423200 .00 1.00 49,56 1.00 0o 1.00 .00 &0 0 235,00
20,00 1356.00 1.00 0o 54,495 1.00 0o 1.00 .00 0o 510 374,00
21.00 3445.00 .00 .0o 54.19 .00 .0o 1.00 1.00 0o .60 252,00
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A.say - SPSS dlnlel ™ED|

Oh(Ey MEEY 2200 OIOIE(Dy HENT Jdoi=iEy =SB S ESH
- — | EIME) *
Slalal m || ulp] o fe 20
Tin 1 ETD 3
n | time | delta A H|D(M) » 2 | sex | ascites | hepa | spider | edema | hili =
dl T.00] 00,00 T0  QHMHDHEG) » 56.77 T.00 T.00 T.00 .00 .00 12,50
z ZO0|  4500.00 0 =zmgsn) v 645 1.00 jul] 1.00 1.00 jul| .10 —
3 500/ 101200 10 A=A » FO.07 ju)| jul] ju)| .0 50 1.40
7 400 192500 0 3SR v 54,74 1.00 jul] 1.00 1.00 50 1.80
5 500/ 1504.00 0 2ossssQ » &I 1.00 jul] 1.00 1.00 jul| 540
5 BO0[  2503.00 0 gEgam » BE.26 1.00 jul] 1.00 .0 jul| &0
7 700/ 183200 0 oo s4@m  » 553 1.00 jul] 1.00 .0 jul| 1.00
] 800 248600 0 sEsigsg v 5306 1.00 jul] ju)| .0 jul| 30
] 900/ 240000 T HZa 2= » J250 1.00 jul] ju)| 1.00 jul| 520
] 10.00 51,00 0 A gs v fO56 1.00 1.00 ju)| 1.00 1.00 12.60
11 11.00 376200 1.0 3 1.00 1.00 oo 1.40
12 12.00 304.00 1.0 P Kaplan-Meier # ZE8(K),. 00 1.00 0 360
13 13000 S57%.00 0 Hey Cox 317 TR0, ju)| .0 jul| 70
iF 1400 121700 1.0 Mo ONTHEE Cox 51FEH0)... 1.00 .0 1.00 80
15 15.00 3584,00 1.00 oo (a2 Rl oo o 0o 0o .o .80
16 16.00 367200 0o oo 40,44 1.00 oo 0o 0o oo .70
17 17.00 764,00 1.00 oo 5218 1.00 oo 1.00 0o oo 270
18 18.00 131.00 1.00 1.00 53,83 1.00 oo 1.00 1.00 1.00 11.40
19 19.00 423200 0o 1.00 49,56 1.00 oo 1.00 0o &0 .70
20 20,00 1356.00 1.00 oo 59,95 1.00 oo 1.00 0o oo 510
21 21.00 3445.00 0o oo 64.19 0o oo 1.00 1.00 oo B0
22 2200 B673.00 1.00 1.00 BE.28 1.00 oo 0o 1.00 oo 3.40
23 23.00 264.00 1.00 oo BR.AY 1.00 1.00 1.00 1.00 1.00 1740 »
<P IAIOIEl 821 AT 017 |« j_‘
HEE SPEE ZZHAM =Hl 2E
T =T e YT Ty



L. =1 - IT7T .
REPNISET A
. =1= hepa spider 20

AlZHH (T a
@ n [nl & 1] — = 1.00 1.00 1.00 o EN
@it [tr] ] [ ime ime] ez | | .00 1,00 .00 .00 .1
@ age [age] AR ] B . | oo .00 .0 50 .
@asexl[sex] | ’70 MACH) (5000 Z2HE(y) [500 MEER) o 00 00 — Tt
®ﬁzcgefh£az§”“] - AN 2(8): Ha | o 1,00 1,00 00 3.
@ hepa [hep: [deltal Ty oo 00 .00 00 00 K;
> spider [spider] S (
& edema [edemal A B | =
> bili [bili] S21(F): -
4 chal [chol] | <
> albumnin [albumin] o TEE),, | £
> copper [copper] — ¢
> phosphat [phospha P =Rl L ) _E
> 50t [sgot] K. | -
- - HORE D, | SH0)..., _HEZ 8019 AZ HI &
& TR £
3 Ty e L= iy == == L Ty b T r ?ji_”l:gj |_I
7 17.00 763,00 1.00 00 B2 18 1.00 ¢ [=2py s
3 18.00 1.31.00 1.00 1.00 h3.93 1.00 — ¢
| 18,00 4232.00 00 1.00 49,56 1.00 .EIEI| I.EIEI| .EIEI| .5El| |




This subfile contains:

312 observations

Life Table
Survival Variable time time
Number  Number Number Number Cumu

Intrvl Entrng Wdrawn Exposd of Propn  Propn  Propn  Proba-

Start this  During to Termnl Termi— Sur-— Surv bility Hazard
Time Intrvl Intrvl  Risk Events nating viving at End Densty Rate

.0 312.0 .0 312.0 25.0 .0801 .9199 .9199 .0002  .0002

500.0 287.0 10.0 282.0 28.0 .0993 .9007 .8285 .0002 .0002
1000.0  249.0 34.0 232.0 24.0 .1034 .8966 .7428 .0002  .0002
1500.0 191.0 3.0 173.0 11.0 .0636  .9364 .6956 .0001  .0001
2000.0  144.0 32.0 128.0 2.0 .0938 .9063 .6304 .0001 .0002
2500.0  100.0 29.0 85.5 8.0 .0936 .9064 .5714  .0001  .0002
3000.0 63.0 16.0 55.0 10.0 .1818 .8182 .4675 .0002  .0004
3500.0 37.0 11.0 31.5 5.0 .1587 .8413 .3933 .0001  .0003
4000.0 21.0 15.0 13.5 2.0 .1481 .8519 .3350 .0001  .0003
4500.0 4.0 4.0 2.0 .0 .0000 1.0000 .3350 .0000  .0000

The median survival time for these data is 3343.6



SE of  SE of

Intrvl  Cumul  Proba- SE of
Start  Sur- bility Hazard
Time viving Densty Rate
.0 .0154 .0000  .0000
500.0 .0214  .0000  .0000
1000.0  .0254  .0000  .0000
1500.0  .0275  .0000  .0000
2000.0  .0307  .0000  .0001
2500.0 .0342 .0000  .0001
3000.0 .0408 .0001  .0001
3500.0 .0459 .0001  .0002
4000.0  .0545 .0001  .0002
4500.0 .0545 .0000  .0000

MEES
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2,000

time
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Aok FAbe] HEE

i MESHT [ASIRR | ECE b ST IR A2HA OS] DK E S M T 5t
0-1 171 32 31 155.5] 0,205788| 0, 794212 0,794212
1=2 108 31 2 97| 0.319588| 0,680412| 0,540392
2-3 BB 10 14 48| 0,208333| 0. 791667| 0.42781
3-4 31 5 8 27] 0,185185| 0,814815| 0,348586
4-5 18 4 3 16.5] 0.242424) 0, 75B76| 0,26408
5-6 11 4 2 10 0.4 06| 0,158448
67 5 1 0 5 0.2 0.8] 0.126759
-8 4 0 0 4 0 1] 0.126759
8-9 4 0 2 3 0 1] 0.126759
9-10 2 0 1 1.5 0 1] 0.126759

>

|

0.

Ao T 7o AZES AN Bt AW 7] 9 18 KrEastel =

=1 ) .
32/155.5=0.7942°]t}. FHA 312 YFaF AdLF= 171-32-

31=1089]1, §-a Y= 108-22/2=970] ©t}. o] F7ro A <]

APES 31/97=0.31950] 22 AEEL 1 - 0.3195 = 0.6804°] .

FHA LA AEE FES AMA 7] AESo] 0.79420] 82 0.7 \

0.7942 x 0.6804=0.5404°]t}, K 0.6 \\




Kaplan—Meier =&

CEESES<TE)
c HENO MESS XY
. AEOIABK SHI|2 K2

3.0 40+ 45 45 5.5 6.0 6.4 6.5
/7.0 7.5 8.4+ 10.0 10.0+ 12.0 15.0

NETESEF =SS

I
S(3.0)=1-1/15=0.933, S(4.0)=0.9332 % =H
S(4.5)=0.933%(1-2/13)=0.846 ....
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Ol OlH At g1 (2t E=&E)=1-1/10=0.90IL}. EPO o=

400N SEE CFJ.IO*QEE Ol @At 8& AlZt2 4.020= AL
[2tA O AU A== 001 &0 S(4.0)=0.90ICt.

450 M= OlHIEAl HEHE 88 = F SO0l AHZotR L2 A28 HE

SEE2 1-2/8=0.757t &1 O|He MES =+ FHIXI=

S(4.5)=0.9%0.75=0.675Jt =lCt. O| 2 Et=otH MES+E 2E == U
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Rem A=




=8 = - SP55 QIO 1
Orz(Ey MEE) =E HoRD E

SETESETEr
3

t censor |
1] 710 7.0 |
2 4,00 aa
3 4,50 1.00 rem X S
4 4,50 1.00 7L O|
5 550 1.00 -U—l- E > %:' j| > E” Ol E-I
G E.00 1.00 —
7 £.40 .00 _U_l'(éI %:I /%I (O—'I! _“)
8 E.50 1.00
9 .00 1.00
10 760 1.00
11 o 40 aa
12 10.00 1.00
13 10,00 a0
14 12,00 1.00
15 15,00 1.00 — >
L =& > MEEA >

Kaplan-Meier MZEF
MAEL (1) > 3@
THE)



Survival Analysis for t t

Time Status Cumulative Standard Cumulative Number

Survival Error Events Remaining
3.00 1.00 .9333 .0644 1 14
4.00 .00 1 13
4.50 1.00 2 12
4.50 1.00 . 7897 . 1081 3 11
5.50 1.00 7179 .1198 4 10
6.00 1.00 .6462 1275 5 9
6.40 1.00 5744 . 1320 6 8
6.50 1.00 .5026 . 1336 7 7
7.00 1.00 .4308 1324 8 6
7.50 1.00 .3590 . 1283 9 5
8.40 .00 9 4
10.00 1.00 . 2692 1237 10 3
10.00 .00 10 2
12.00 1.00 . 1346 1135 11 1
15.00 1.00 .0000 .0000 12 0



Number of Cases: 15

Survival Time

Censored: 3

Standard Error

Mean: 8.17 1.06

Median: 7.00 .55
Percentiles

25.00 50.00

Value 12.00 7.00

Standard Error 2.28 .55

( 20.00%) Events: 12

95% Confidence Interval

( 6.10, 10.24 )

( 5.92, 8.08 )
75.00
5.50
1.25
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2,3,3,5,6,7+,8,8,9,10, 10, 11, 11+, 12, 12, 13, 14, 14, 16,

17+, 20, 21, 23, 30, 39, 40, 40+, 42, 42, 44, 45, 46, 46, ,48,
48+, 52, 52+, 52+, 52+
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Survival Analysis for time

Tine Status Cunulative Standard Cumulative
Survival Error Events R
2.00 .00 L9780 0247 |
3.00 .00 2
3.00 00 ,9250 0416 3
5.00 .00 ,9000 0474 4
6.00 00 87650 0523 5
7.00 1.00 5
.00 .00 B
8.00 .00 ,8235 . 0606 7
9.00 .00 ,7978 .0639 8
10,00 00 9
10,00 00 . 7463 .0694 10
11.00 .00 , 7206 0716 11
11.00 1.00 11
12.00 00 12
12.00 00 L6672 0756 13
13.00 .00 ,6405 0 14
14,00 .00 15
14,00 00 5871 0794 16
16.00 00 ,5605 .0802 17
17.00 1.00 17
20.00 .00 5324 .0809 18
21.00 00 L5044 0814 19
23.00 .00 L4764 0815 a0
30.00 .00 ,4484 0814 21
39.00 .00 L4203 0810 22
40,00 .00 ,3923 ,0803 23
40.00 1.00 23
41.00 00 . 3621 L0796 24
42.00 00 25
42.00 00 3018 0769 26
44.00 .00 il 0749 21
45.00 .00 edd 0724 28
46.00 00 29
46.00 00 1811 0657 30
48.00 .00 ,1509 L0613 3
48.00 1.00 3
52,00 .00 1132 0564 32
52,00 1.00 32
52,00 1.00 32
52,00 1.00 32
Number of Cases: 40 Censored: 8 ( 20.00%) Events: 32

Numbe(
enaining

O— MW EIIM-0OWOoO— oW oo -

Standard Error
2.97
10.18

Survival Time

Mean: 27.46
(Limited to  52.00 )
Median: 23.00

95% Confidence Interval

(
(

21.64,
3.04,

0.8

0.0

1 I I 1 I
0.00 1000 20.00 30.00 40.00

time

1
50.00

1
60.00

33.27 )
42.96 )

HEB 4
+ =zaos
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SME BRSO MZED|2 (T8
BCG M2l18 |33.7+ 3.9 10.5 5.4 19.5
23.8+ 7.9 16.9+ 16.6+
33.7+ 17.1+
CP M2l1&E 8.0 26.9+ 21.4+ 18.1+

16.0+ 6.9 11.0+ 24.8+
23.0+ 8.3 10.8+ 12.2+
12.5+ 24.4 7.7 14.8+ 8.2+
8.2+ .8+
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Gehan2| 88w =N./(N+1) ©CI&==0 dHld
Heavy censoring O] )™ =2A35| 44

Peto/Prenticell && w = S(t,)
& &G &AL},

Tarone-Ware w = /N, /(N +1)




censor | group |

1 53,70 .00 1.00

2 3.90 1.00 1.00
] 10,50 1.00 1.00
T 540 1,00 1,00
S 19.50 1.00 1.00
G 23.80 .00 1.00
i 7.90 1.00 1.00
] 16,90 0o 1,00
] 16.60 .00 1.00
10| 33.70 .00 1.00
11 17.10 .00 1.00
12 g.00 1,00 2.00
E 26.90 .00 2.00
14 21.40 .00 Z.00
15| 1810 .00 2.00
16| 16.00 0o 2.00
17 6.90 1.00 2.00
B 11.00 .00 Z.00
] 24,80 .00 2.00
] 23,00 0o 2.00
2] 8,30 1.00 2.00
22| 10,80 .00 Z.00
iz 12.20 .00 2.00
— 2 12,50 0o 2.00
S 24,40 1.00 2.00
2| 770 1.00 Z.00
27 14,80 .00 2.00
] 8,20 0o 2.00
EE] 8,20 .00 2.00
] 7.E0 .00 Z.00
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Kaplan-Meier M&E
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Survival Analysis for t t

group
group

Overal |

Log Rank

Bres|ow

Total Number Number
Events Censored
1.00 11 5 6
2.00 19 5 14
30 10 20
Test Statistics for Equality of Survival Distributions for group
Statistic df Significance
75 1 .3873
1.00 1 .3183
.94 1 .3328

Tarone-Ware

Gehan £ &=
Wilcoxon

Percent

Censored

54.55
/3.68
66.67
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4. 248 B34 HWEH(AML; acute myelocytic leukemia)S
X 20D 28t M22 S HMI NS 1R dAAES ORI D
PAF LAAIE S AlSMGI DX SHCE. B X 238 E & 292 U
st 2l =S, OIE &t 20le= JIE2 &2 HE E0ot
I D2t A& S MESS 0|20t S SIE

EJ 03
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9,13,13+,18,23,28+,31,34,45+,48,161

oOF ENHZ(11Y)
& adH EHFZ(12Y) 5,5,8,8,12,16+,23,27,30,33,43,45
(+ = SE&8Y NS E LIEHY)
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Factor ststQ ¥ = AMof
Time Status Cumulative Standard Cumulative
Survival Error Events
9.00 S elge 9091 .0867 1 10
13.00 aZYotgt .8182 .1163 2 9
13.00 SCEHCH 2 8
18.00 aZYotgt 7159 .1397 3 7
23.00 Y st .6136 .1526 4 6
28.00 SEEH 4 5
31.00 ESh=shc el .4909 .1642 5 4
34.00 ESh=sie gl .3682 1627 6 3
45.00 SEEH 6 2
48.00 ESh=she gl 1841 .1535 7 1
161.00 SEEH 7 0
Number of Cases: 11 Censored: 4 ( 36.36%) Events: 7
Survival Time Standard Error  95% Confidence Interval
Mean: 52.65 19.83 ( 13.78, 91.51 )
(Limited to  161.00 )
Median: 31.00 7.36 ( 16.58, 45.42 )

Number
Remaining

Factor 3}ste ™ = 7| =K
Time Status Cumulative Standard Cumulative Number
Survival Error Events Remaining
5.00 ot} 1 11
5.00 =gl .8333 .1076 2 10
8.00 =gl 3 9
8.00 == .6667 .1361 4 8
12.00 Yot .b833 1423 5 7
16.00 SEEH 5 6
23.00 =g 14861 1481 6 5
27.00 == .3889 .1470 7 4
30.00 Yot 2917 .1387 8 3
33.00 Yot .1944 1219 9 2
43.00 Yot .0972 .0919 10 1
45.00 Yot .0000 .0000 11 0
Number of Cases: 12 Censored: 1 ( 8.33%) Events: 11
Survival Time Standard Error  95% Confidence Interval
Mean: 22.71 4.39 ( 14.11, 31.30 )
Median: 23.00 11.43 ( .60, 45.40 )
Survival Analysis for A|ZF M4Z=7|7¢
Total Number
Number Percent
Events
Censored Censored
oteteE J|ES 12 11 1
8.33
sistey ok 11 7 4
36.36
Overal | 23 18
5 21.74

Test Statistics for Equality of Survival Distributions for g}st

24

Log Rank
Bres!low

Statistic
3.40
2.72

df Significance
1 .0653
1 .0989
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o« MMEAIZFTH Gt =
= X, X0 ., X AS M
() = by () EXP(BX, 1t Ak
log h(t) =logh,(t) + BX +...+ B.X,
+ h() DI AEES DE xS0l 0L

o s

« T B I BXICl IEHIDb Al
I PRSI AZIF L

h (t) 7y (t) =exp(S (%, — Xj0) +-..+ B (K — X))




CoxBH 2 H=0

h (t) /0y (t) = exp(B (X, —

A (O] AHSH)
Xj1)+---+18k (X _Xjk))

OvoF x, =7 for male, O for female
log h(t | Male) =logh,(t) + 5, + B,X, +...+ B X, for male
log h(t| female) =log h,(t) + £,x, +...+ B X, for female

log h(t | male) —log h(t | female) =log

h(t | male)
h(t | female)

Hl: Beta=0.057, HR=1.059 : LI E
I

M S220] UM 52= ©
StLt.

h(t|male)
h(t| female)

exp(8) Hazard Ratio

Olj
=1 B

F
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o
i
-

2 N

H | £ &
Aol 5.9% &It



Cox2&2| A== A (HASE)
h (t) /h; (t) = exp(f, (%, — Xj0) + .4 B G — X))
oFot x, =012

logh(t| Age = x+1) =log h,(t) + £, (X+1) + B,X, +...+ B X,

log h(t| Age = x) =log h,(t) + B.x, + B, X, +...+ B X,
h(t| Age=x+1)

h(t| Age = X)

logh(t| Age =x+1)—logh(t| Age = x) =log

h(t| Age =x+1)
= €exX :
h(t| Age = x) P(B)  Hazard Ratio

e

Hl: Beta=0.027, HR=1.027 : Ct O
H AZO0l 1 Al SOt THOFCE HROI 2.7% S JtetLt.
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PBC At=

« Mayo Clinic trial in primary biliary
cirrhosis (PBC) of the liver conducted
between 1974 and 1984.

» TP AEAZ, trit(D-
penicillamine and placebo), age, sex
Q0 &, Matsr AlHE



ime | dela | trt EEEE sex | ascites | hepa | spider | edema | kili |  chaol

o

|}
i

i)

1.00 400.00 1.00 1.00 58,77 1.00 1.00 1.00 1.00 1.00 14.50 261.00
200 4500.00 .00 1.00 56. 45 1.00 .0o 1.00 1.00 0o 1.10 30%.00
3.00 101200 1.00 1.00 70.07 .00 0o .an .00 &0 1.40 176.00
4.00 195,00 1.00 1.00 54,74 1.00 0o 1.00 1.00 A0 1.a0 244,00
5.00 1504.00 .00 .0o J8. 11 1.00 .0o 1.00 1.00 0o 3.40 273.00
.00 2503.00 1.00 0o B6. 26 1.00 0o 1.00 .00 0o .80 243.00
.00 183200 .00 0o Bh.53 1.00 0o 1.00 .00 0o 1.00 22,00
8.00 2456.00 1.00 0o 5306 1.00 0o 0o 0o 0o a0 2a0.00
9.00 2400.00 1.00 1.00 4251 1.00 0o .an 1.00 0o 3.20 56%.00
10,00 51.00 1.00 0o 70.56 1.00 1.00 .an 1.00 1.00 1260 200.00
11.00 J782.00 1.00 0o 5371 1.00 0o 1.00 1.00 0o 1.40 258,00
1200 304.00 1.00 0o 58.14 1.00 0o .an 1.00 0o 3.60 236.00
13.00 3577.00 .00 0o 45,65 1.00 0o .an .00 0o 0 2a1.00
14,00 1217.00 1.00 0o 5R.22 0o 1.00 1.00 0o 1.00 .80 .
15.00 3584.00 1.00 1.00 B4.65 1.00 .0o .00 .00 0o .80 231.00
16.00 367200 .00 0o A0.44 1.00 0o .an .00 0o 0 204,00
1700 769,00 1.00 0o 5218 1.00 0o 1.00 .00 0o 270 274,00
18.00 131.00 1.00 1.00 53.93 1.00 .0o 1.00 1.00 1.00 11.40 178.00
19.00 423200 .00 1.00 49,56 1.00 0o 1.00 .00 &0 0 235,00
20,00 1356.00 1.00 0o 54,495 1.00 0o 1.00 .00 0o 510 374,00
21.00 3445.00 .00 .0o 54.19 .00 .0o 1.00 1.00 0o .60 252,00

S48 > MEEA > cox FAHZE > Al2te, A,

]
£
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HOIA Xl 2

N HeE
=aJlsset AH0lA At2A(a) 125
sE&EH 187
&K 312
AVHE A0 £ 2= J0lA 0
S2 Al2tE == AH0IA 0
HEBUHA JHE =2 AbA Ol & DEX] 2
Ol A 0
&K 0
&K 312

O

a SEYH 2 time: time

g
=

0xt
>
10
e
e

O
N

trt .057

40.1%

59.9%

100.0%
0%

0%

0%

100.0%
SR

.750

Exp(B)

1.059

Trt=1(D-
penicillamine) 0|
OOl HIoHAl | &
20| A8 =
HEQI Ro/Hd2

aX Lk

Exp(B)0l CH& 95.0% Cl
o8t ALt

— —

(45 .504

—_



Al ZHH =] =0

onn A ] [ tme time

@ age [age] ALERE 2(S): _222E) |

@ sex [58x] [ ] [dehaln HEDE)

@ ascites [ascites] | 4

< hepa [hepal EE1/1 y

> spider [spider] CH2 () EEY

4 edema [edemal 4 DeEp ) #

< bili [hili] ==

@ chal [chall \:l L,"ge

< albumin [albumin] sex T

4 copper [copper] 4 edema 2720,

< phosphat [phosphat . THL).

< sgot [sgot] el M HEHE)
gl Al O AL e trig [trig] HEB AT #
oo™ "I E L @ platelet [platelet] o \:' | = 250

@
k|
[HA
HO
>

Wald XSS S9AsE Exp(B) Exp(B)0l CHet 95.0% Cl
A

otet of ot
trt .045 .188 .058 1 .810 1.046 123 1.514
age .036 .009 15.101 1 .000 1.036 1.018 1.055
sex -.538  .245 4.815 1 .028 .584 .361 944
edema 1.642 .296 30.680 1 .000 5164  2.889  9.233

bili 129 .015 78.532 1 .000 1.137 1.105 1.170
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H

B 2= Wald ARE SKASE Exp(B)  Exp(B)0ll CHEF 95.0% Cl

of gt af et

trt -.096  .186 .264 1 .607 .909 .631 1.308
age .027 .009 7.904 1 .005 1.027 1.008 1.046
sex -.430  .257 2.798 1 .094 .651 .393 1.077
edema .821 .301 7.427 1 .006 2.274 1,259 4105
logalb -2.789 .770 13.128 1 .000 .062 .014 278
logproth 3.129 1.213  6.653 1 .010 22.856 2.120  246.406
stage 4.163 3 244

stage(1) -1.834 1.029  3.181 1 074 160 .021 1.199
stage(2) —.341 315 1.172 1 279 711 .383 1.319
stage(3) —.188  .222 714 1 .398 .829 .536 1.281

logbili ~ .839 102 67.947 1 .000 2.313 1.895  2.824



4>

Exp(B)0ll CHEt 95.0% ClI

HE>HSH A 271 HE (bili, proth alb)
=8 > dEEH > Cox SAHZE > Az, A
(H=8C=2 HAl), 8. 8% wald d€
HEA Q| H=
B HZE22X Wald =& SOIEE  Exp(B)
= logbili 1.085 .093 135.092 1 .000
CtH 2 logalb  -4.005  .676 35.061 1 .000
logbili .983 .098 101.174 1 .000
CtH 3 age .036 .008 18.007 1 .000
logalb  -3.675  .670 30.103 1 .000
logbili .999 .096 107.520 1 .000
CtH 4 age .033 .009 14.648 1 .000
logalb  -3.506  .671 27.330 1 .000
logproth  3.541 .968 13.395 1 .000
logbili 915 .097 88.621 1 .000
CtH 5 age .033 .009 14.757 1 .000
edema .785 .299 6.881 1 .009
logalb ~ -3.053  .724 17.781 1 .000
logproth  3.016 1.024 8.676 1 .003
logbili .879 .099 79.299 .000

2.958
.018
2.673
1.036
.025
2.715
1.033
.030
34.510
2.498
1.034
2.192
.047
20.403
2.409

af et

2.464
.005

2.207
1.019
.007

2.248
1.016
.008

5.180
2.064
1.016
1.219
011

2.743

1.985

3.552
.069
3.238
1.053
.094
3.280
1.051
A12
229.90:
3.022
1.052
3.939
195
151.757
2.923



Cox 2E0AS Hldld 88

Plot  log(—logS,, (1) vs tgq=12..Q

If Parallel: OK

Parallel but not equally spaced : transformation
needed

Schoenfeld residuals should be a random walk !



Cox 2E0AS Hldld 88

Log of Negative Log of SUIVA,

Log of Negative Log of SURVIVAL
i
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time
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dependent covariate approach

(0l . Extended Cox 2¥ )
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- L /™ I
1 M=ES AS 1. ttHeF =4
1. MelHEe: B0l S 0 (>50) 8=, B2
. — H X =
2. Kaplan—Meier method: E=2£JF 8= — j:MHPl)E
[ (< 50) . ft ; "
. t—test, chi—
AME=SHI D _ ’
2. M==H| WMantel-Haenszel square test
method (= ZCH Y|
1. Mantel-Haenszel method )
2. Log-rank method 3. 2lH=H, &
3. Gehan’s generalized Wilcoxon Al AES| A
3. MZEJ|ZHO YES == X0 e =X (HE
HR =X HOI=9| &
. WE B88st
Cox proportional Hazard mode| ;94 BTN
=33
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(0-1)°
. 0) 2R 90%ES XD YA 1.7
of = AFOR LIEH 12LE 25 LXE £
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(1.96+1.282)" (1.75+1)’
(1.75-1)2
e DICF 30%JF A& ZZ2 Al AFAH0| &MGHA L=CHH
(event free) (=& SHH|, censoring rate=30%),
=EU=2= 141/0.30=202=2 =0 &IC}.
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=141 event <=7/ >




H7. 20 29 AW 0|28 HDE A% LR (S
oy EEE24 T (9:24A, Oldl:H 22X gied)
8=01 8-02
4 %= =005 =0.10 a=0.05 a=0.10
e 844 588 530 496
' 852 694 636 500
256 208 192 150
1.50 062 214 196 154
134 110 100 80
1.75 142 116 106 84
88 70 66 50
2.00 94 78 70 56
64 50 48 38
223 790 58 54 42
50 42 o8 30
2.50 58 48 42 34
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