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Objectives
Censoring of Data
I. Develop a method for approximating the power of the test for independence

Start with N subjects, but record measurements for only P Hy: 5 =0. basedon 8.
Type | Il. Examine properties of a “quick estimator” of A3

- Stop experiment at specified time

(number of observations is random) Il. Barton and Casley Estimator

I. Power
Type Il . . i
- Stop experiment after specified number of - The power of a test is the probability of rejecting ) Tfh'; estl(rj’nattar usgs thza\éerlage ;’f tl:e first k v?lules
observations a false hypothesis. If 8 =4, ofthe ordere pa|rs(a_1:1 ! ‘ia;St values to calculate
(duration of experiment is random) N T « _ \Yp — Yk
p (V@ =2Sxx s p B ==
VSSE (Z), — Tn)
Example (Type Il Censoring) where ss,, =3 (x-x) - What is the optimal value of k?

- Begin with n monkeys - Needs to be approximated via simulation.

- Feed each a high-fat diet Alternative approximation
- Record X =time of death

. - We replace the random x with its average value “ v
Y = amount of plaque in aorta tabulated 1acing SS.. with SS R .
. ) abulated), replacin - g e ° E
- Stop experiment after p monkeys die (tabu ) ), . placi g - o V! uu Lo PRI
: W . -By doing this, we eliminate a source of variability and o . BRI AL
- n-p observations have been “censored R . : R RS AR Ha
. we can approximate power without simulation - PAGTYC
(but we know something about them) i/ =255 o tesw f
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Linear regression in bivariate normal vi-g Full sample when
2 =100
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Exact power:
The regression coefficient w ) is dependent Approximate power:  -------eee S:Qi'lfgd Casley sample when n=100

on the correlation coefficient between X and Y

Simulated | Approximated | Relative
3 Power Power Error
Independence of Xand Y « B =0 n=20,p=8 |.1 047 052 093
2 061 057 -.075
3 070 066 -.060
4| 083 081 -.031 n =20 and p =12
5 106 104 -.015
i g ia; (ljgzl Single Censoring | Symmetric Censoring
. ‘Lali . 7| 22 2 N
The Maximum Likelihood Estimator 3| a7 B2 116 k| Var(8*) e(k) | Var(8") e (k)
9] oo 054 o5 T[] 612 437 | 1.091 425
n=20p=12 .1 056 054 ~050 . R
s ~ ~ ol (o7 ree i 2] 3904 680 | .684 678
5 (i —2)(Yi — ) 3| oo os6 | om 3| 344 778 | 569 815
8= 5 = . 4| 42 120 -.160
ST — T) 5| 205 173 “154 4] .355 754 549 .844
e . . 5| 368  .727 | 591 785
7| . 2 -142
h . . o . 5 . 6 .420 637 .694 .668
This estimator's sampling distribution is mathematically Sooe R pot . .
, - o 92 o2 015 Var(3) =.268 Var(3)=.464
intractable and must be approximated. / : i
) - . o
Minimum Sample Size for Specified Power Optimal value of k
o
@ — — —_ Single Censoring Symmetric Censoring
n=30,p=12,=.9 ] I i — P _ “ k Var(8) Var(d) (k) |k Var(8) Var(3) (k)
s . - ) (O T (O (o 7 n=10|p=6|2 L1008 0819 07402 1594 1315 0.825
5 62 G416 GI1) (810 617 82 0422 0326 0.772[2 0494  0.393  0.794
o o O Rt o N 7 n=20|p=6]2 1994 1611 08082 7403 6.047 0817
3 (-1621) (-14,16) (81L12) (7.8.9) 7,
3 4 (-1821) (-1620) (-1215) (81011) (67.7) §[2 0963 008 0712(3 2529 2066 0817
5 (-1623) (-1418) (81L12) (6738) 103 0530 0419 07893 1095 0906 0.827
° all |||| 6 | L 2T) (1820) (1620) (-1215)  (789) 1213 0344 0268 0778[4 0581 0481 0.827
s T e 20) (1622) (-1416) (89.11) 44 0235 0189 0807[5 0320 0269 0.838
0.0 02 04 0.6 0.8 10 8 (y () - (-15,19) (8,10,12) 164  0.166 0.132  0.793 |4 0.197 0.162  0.821
9 | (rr)  (29) (-1621) (-1214) 185 0112 0091 0805[5 0121 0100 0.827
n=30|p=06|2 2527 2048 08112 17744 14155 0.798
The ordered triples represent the minimum value of p 108 0762 "-5?‘{ e = -’1?9 0.830
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