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> pbar<- e/10

> # chi-sguare statistic

> xtemp<-— {o-e)/sqrt((10*pbar*(l-pbar)))
> round(cbind{pbar,o,e,xtenp),3)

pbar [o] e xtemp
1,1} 0.037 0 0.370 -0.620
[2,] 0.058 0 0.582 -0.786
[3,) 0.077 0 0.766 -0.911
[4,] 0.100 1 1.005 -0.005
[5,] 0.124 1 1.240 -0.231
[6,] 0.144 3 1.435 1.411
[7,] 0.168 2 1.685 0.266
[9,] 0.276 6 2.761 2.291
[10,] 0.393 3 3.933 -0.604

> x2<- sum{xtemp”2)
> pvalue<- 1-pchisq(x2,8)
> round(cbind(x2,pvalue),3)
x2 pvalue
[1,] 12.421 0.133.

The xtemp column contains the 10 contributions to the chi-square wnmm;,
showing which deciles exhibit a good fit and which exhibit a poor fit of
model estimated values to the data. The seven-variable model appears to be
adequate but not a great representation of the data (moderate chi-squ

value).

POISSON MODEL

A linear model involves a continuous outcome and a logistic model a bin
outcome. The Poisson model lies somewhere between these two extre
focused on an outcome variable that is a count. Frequently, counts
expressed as rates classified into a table. A Poisson model is a powerful
tistical tool for analyzing a table of rates. The use of a Poisson model to ana
table of counts follows in Chapter 6.

A Poisson model postulates that the logarithm of a rate is a linear func
of % independent variables where the independent variables are fequen
derived from categorical classifications. For example, lung cancer de
(Table 4.9) are classified by a measure of exposure to radiation from
World War II atomic bomb explosions, age at death, gender, and the city.
residence (Hiroshima or Nagasaki). These data form a table with dimensio
10 (exposure) x 13 (age) x2 (sex)x 2 (city). Also recorded are the total perse
years at risk for each of the 10 x 13 x2x 2= 520 categories. The rate ()
the number of lung cancer deaths divided by the person-years at risk for
cell in the table (justified in Chapter 8). A Poisson model relates the logari
of a rate to k independent variables by a linear function or

log(r;) = a+ byx;y + baxip + baxis + - - + bXi i=1,2,3,---,n
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Table 4.9. Data on lung cancer from Hiroshima and Nagaski—deaths and person-years by age and exposure—Continued

dose 2.5 7.5 12,5 17.5 225 275 32,5 375 42.5 47.5 52.5 57.5 70
NAGASKI FEMALES
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0 0 1 0 0 1 5 5 3 7 5 2 2
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0.75 0 0 0 1 0 2 0 3 3 1 0 0 0
4423 3068 4265 6813 6219 4481 46790 5380 5205 3301 2146 1202 1057

L5 0 0 0 0. 1 0 0 2 2 2 0 0 1
2022 1564 2039 2699 2753 2259 1805 2628 2243 (43¢ 777 392 359

25 0 0 0 2 0 0 0 1 1 1 0 0 0
836 367 1029 963 1429 719 789 720 768 509 140 108 114

3.5 0 0 0 0 0 0 1 0 0 1 0 0 0
106 35 1030 317 209 304 240 125 175 282 4 0 4

5.0 0 0 0 0 0 0 0 0 1 0 0 0 0
282 131 125 461 363 243 152 193 186 104 98 36 32

NAGASKI MALES

0 0 1 0 2 0 4 7 12 17 18 6 7 2
30084 28059 32930 17715 4107 7371 8670 8377 10351 9614 5953 3409 2885

0.025 0 0 1 1 0 0 1 4 5 7 2 2 0
18448 11350 11411 6014 1317 1826 1956 2012 2907 2729 2214 1520 1121

0.075 0 0 0 0 0 0 1 1 2 0 0 0 0
2118 1767 1216 752 247 195 292 381 513 435 185 87 168

0.15 0 0 0 0 0 0 0 0 0 0 0 0 0
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0.75 0 1 0 0 0 1 0 1 1 1 1 0 0
2435 2342 2596 1705 511 379 508 662 538 711 421 338 185

0.3 0 0 0 0 0 1 0 0 0 1 0 1 0
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1.5 0 0 0 0 0 1 0 1 1 1 1 0 0
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2.5 0 0 0 0 0 0 0 0 0 0 0 1 0
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