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2.3 Galton’s regression

This data set lists the individual observations for 934 children in 205 families on which Galton (1886)

based his cross-tabulation.

The regression effect was first documented by the statistician Francis Galton, who had thought (hoped,

even) that tall fathers would have tall sons.
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mid parent height

PG B Ly = 22.64 + 0.64x.

install.packages("HistData")

> library(HistData)

3 X <- GaltonFamilies$midparentHeight

<X < X

y <- GaltonFamilies$childHeight

.mean <- mean(x)
.mean <- mean(y)
.sd <- sd(x)
.sd <- sd(y)
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10 tho.xy <- cor(x,y)

12 beta.hat <- rho.xy * y.sd / x.sd

13 alpha.hat <- y.mean - x.mean * beta.hat
15 alpha.hat

17 beta.hat

19 fit <- Im(y ~ x)

20 summary (£it)

23 plot(x, y, xlab = "mid parent height", ylab = "children height", pch = 21, bg = "grey", col
grey")
24 abline(fit)

25 points(x.mean, y.mean, pch = 16)
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|Y — Xb||? = (Y — Xb)"(Y — Xb)
=Y - XB+XB—-Xb"(Y - XB+XB— Xb)
=(Y = XB)"(Y — XB) + (XB — Xb)" (X — Xb)
+(Y — XB)"(XB — Xb) + (XB — Xb)"(Y — XB)

(XB—Xb)"(Y —XB)=(B—b)"X"(Y - XB)=0

Iy — Xb| = Iy — XB|I* + | X (B - b)II*

Y — Xb)2 > Y — X532

Equality holds only if b= 3.
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ln n

3.6 [ElEER/ kA JLATE X FNIE3Z 5 fif

Y =XB=HY

Y-Y=(,-H)Y.
EPPTHIEH, H, I — HER 2 52k, HH(I, - H) = (I, - H)H = 0. [Ait,

YTe=Y"HY (I, - H)Y =Y"H(I, - H)Y = 0.
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