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> x1 <~ c(1, 0, 1, 0, O, O, O, O, 1, O, 1, 1, O,
+1, 0, 0, 0, 1,1, 1, O, 1, O, 1, O, O, O, 1, O
+0,1, 1,1, 1,1, ¢, 1, 1, 1, 0, 1, 1, 1, 0, O,
+1, 0, 0, 0, 0)

> x2 <- ¢(0, 1, 1, 0, O, 1, 0, O, 0, O, O, O, 1,
+0,1, 0, 0, 0, O, O, O, O, 1, O, 1, O, O, 1, O,
+1, 0, 1,1, 0, 0, &, O, O, O, O, O, O, 1, 1, O,
+1, 0, 0, 0, 0

> x3 <- ¢c(0, 1, 0, 0, 1, 0, O, 1, 0, O, 1, 1, 1,
+1, 0, 0, 0, O, O, O, O, O, O, O, O, O, O, 1, 1
+1, 0,1, 0, 1,1, 1,0, 0, 1, O, 1, 1, 1, O, O,
+0, 1, 0, 0, 0)

> x4 <- c(50.7, 47.4, 40.1, 61.5, 60.3, 51.2, 41.8, 59.7, 38.2, 51.8,
+ 57.1, 51.6, 47.6, 35.1, 61, 56.3, 49.4, 62.1, 44.5, 44.7, 51,

+ 56.4, 48.7, 44.9, 66.1, 49.9, 47, 60.3, 53.3, 43.2, 57.8, 57.3,

+ 41.5, 49.7, 33.5, 49.5, 57.3, 48.2, 44.6, 41.2, 60.9, 39.7, 64.8,

+ 64.7, 57.8, 49.6, 57.2, 41.2, 51.3, 44.2)

>y <= c¢(1, 0,0,1,1,0,1,1, 0,1, 1,1, 0,1, 0,

+1, 0,1, 1, 0, 0, 0, O, 1, O, 1, O, 1, 1, 1, 1,

+1, 0, 1, 1, 0, 1, O, 1, O, 1, 1, 1, 1, O, 1, 1,

+0, 0, 1)
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> d <- data.frame(xl, x2, x3, x4, y)

> a <~ glm(y~“x1+x2+x3+x4, data=d, family=binomial)
> summary (a)

Call:

glm(formula = y ~ x1 + x2 + x3 + x4, family = binomial, data = d)
Deviance Residuals:

Min 1Q Median 3Q Max
-1.8289 -0.8437 0.2585 0.6145 1.8670



Coefficients:

Estimate Std. Error z value Pr(>|zl)

(Intercept) -5.35728 2.65180 -2.020 0.0434 *

x1 0.94839 0.75398 1.258  0.2084

x2 -2.30690 0.96504 -2.390 0.0168 *

x3 2.56971 1.00720 2.551  0.0107 *

x4 0.10414 0.05164 2.017  0.0437

Signif. codes: 0 ‘%% 0.001 ‘¥’ 0.01 ‘¥ 0.05 ‘.° 0.1 ‘’ 1

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 67.301 on 49 degrees of freedom
Residual deviance: 46.882 on 45 degrees of freedom

AIC: 56.882

Number of Fisher Scoring iterations: 5
> # d <- data.frame(xl=factor(xl), x2=factor(x2), x3=factor(x3), x4, y)
> # a <- glm(y~x1+x2+x3+x4, data=d, family=binomial)

> # summary(a)
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> d2 <- data.frame(xl=scale(x1l), x2=scale(x2), x3=scale(x3), x4=scale(x4), y)
> sapply(d2[1:4], mean)
x1 x2 x3 x4
0.000000e+00 -6.664157e-17 -2.659765e-17 -3.747610e-16
> sapply(d2[1:4], sd)
x1 x2 x3 x4
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> b <- glm(y~x1+x2+x3+x4, data=d2, family=binomial)
> summary (b)
Call:

glm(formula = y ~ x1 + x2 + x3 + x4, family = binomial, data = d2)
Deviance Residuals:

Min 1Q Median 3Q Max
-1.8289 -0.8437 0.2585 0.6145 1.8670

Coefficients:
Estimate Std. Error z value Pr(>|zl)

(Intercept) 0.7018 0.3965 1.770 0.0767 .



x1 0.4790 0.3808 1.268 0.2084

x2 -1.0679 0.4467 -2.390 0.0168 *
x3 1.2600 0.4938 2.551  0.0107 *
x4 0.8499 0.4215 2.017  0.0437 *
Signif. codes: 0 k% 0.001 ‘¥’ 0.01 ¥ 0.05 ‘.° 0.1 ‘’ 1

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 67.301 on 49 degrees of freedom
Residual deviance: 46.882 on 45 degrees of freedom

AIC: 56.882

Number of Fisher Scoring iterations: 5

T, BRI OEEVREFRERIED LI IC L THEINE»2SEICT 5 &, TEEURRIRREL
1%, TR RN A OEEFE 2T - b DIC > TV B 2 b b, ERICHELT HLicks
ZEERMERL LI,

> coefficients(a) [-1] * sapply(d[1:4], sd)
x1 x2 x3 x4
0.4790082 -1.0678883 1.2599633 0.8499303
> all.equal(coefficients(a) [-1] * sapply(d[1:4], sd), coefficients(b) [-1])
[1] TRUE
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