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[Z 7.2] [E 7.1] Z1000 CHSH 2t=E
o] 2} I}

TAEHS 1 2 3 TAEHS 1 2 3
£=(hand) + + £=(hand) + + +
$= L (wrist) + + =L (wrist) + + -
7] (height) + - 7] (height) + (-)
o}¥t(forearm) | + ok} (forearm) + - +
™ 2] (head) + (-) + ™ 2] (head) + -
7} (chest) + (-) - 7} (chest) +

5] 2] (waist) + &] 2] (waist) -

FAWEH & =AY 2] S

(%) 532 727 865 (%0) 596 736 870
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[E 7.3] MelXz=0 st =d=224 21
o 2} o el
FAEH
FHAENT | ] 2 3 4 ; © 1 2 3 4
X, 0217 0273 0373  0.860 X, 0237 0205 -.004 0949
X, 0388 0621 0465 -.498 X, 0312 0851 -331 -.263
X, 0681 0171 -708 0081 X, 0756  -476 -441  -.088
X, 0582 -715 0378 -.084 X, 0525 0086 0834 -.146
157 | 4896 1846 1354 481 w57 | 4356 1114 647 252
FAWE FAWE
HS(%) |57.07 7860 9438 100 ] 2(%) | 68.39 8588 9604 100
A
FHEAS| 1 2 3 4
X, | 0274 ~.002 0.327  0.904
X, | 0284 0.185 0854  -.394
X, | 0856 ~ 409 -271  -.163
X, 10333 0.894 -300  0.009
A5z | 7272 16.11 13.11 4.29
AR E
18(%) | 6345 83.61 95.96 100
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7.10 R2 0|88 F=&==4

L0A 7.6> EHES Mel AJI(head size in brothers) HE8E [E 7.4]% 20| QUL

=d=2 Totdl 20IE oflAotl At Stlh.
[(H 7.4] EHM=2 Hal 3I M=

A WA o= T WA ol A WA o= = WA ol=
191 179 195 201
181 185 183 188
176 171 208 192
189 190 197 189
188 197 192 187
179 186 183 174
174 186 190 19
188 187 163 161
195 183 186 173
181 182 175 165
192 185 174 178
176 176 197 200
190 187
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[ZE20 7.1] EME2 Hel I N=0l e 4224

son=read. csv("C: /data/sor} NG cader=T)

son
attach(son)

m=mean(son)

S=cov(son)
R=cor (son)
eigen(S) # elgen values and vectors of S
eigen(R) # elgen values and vectors of R

p_cor=princomp(son, cor=TRUE) # with correlation matrix

summary (p_cor)

attributes(p_cor)

p_cor$sdev # the standard deviations of the principal
components

p_cor$loadings # the matrix of variable loadings

p_cor$scores # the scores of the principal components for data

_40_



all=cbind(son, p_cor$scores)
all
alll order(p_cor$scores[,1]1), 1 # sort by the first princomp

#H##### scatterplot, scree plot and Biplot #####

plot(first, second, pch="*", main="scatterplot of head sizes”) #1274
library(graphics)

screeplot(p_cor, npcs=2, type="lines”, main="scree plot-correlation”) #1112l 7.5

biplot (p_cor) I 1 = 7. 6

p_cov=princomp(son) # with covariance matrix
summary (p_cov)

p_cov$sdev

p_cov$loadings

p_cov$scores

_41_




(20 7.1] RS2 Oel 201 N=0 st =82=24 21

(1)

> m=mean(son) ; m
first second
185.72 183.88
> S=cov(son) : S

first second
first 905,29333 69.17333
second 69. 17333 100,94333
> R=cor(son) : R

first second
first 1.0000000 0,7052915
second 0.7052915 1.0000000

(2)
> eigen(S) # eigen values and vectors of S$values
[1] 167.34933 28.88734
$vectors
[,1] [,2]
[1,] 0.6925296 -0,7213894
[2,]1 0.7213894 0.6925296

> eigen(R) # eigen values and vectors of R$values
[1]1 1.7052915 0.2947085
$vectors

[,1] [,2]

[1,] 0.7071068 -0.7071068
[2,] 0.7071068 0.7071068
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(3)
> p_cor=princomp(son, cor=TRUE)
> summary(p_cor)
Importance of components:

Comp. 1

Comp. 2
Standard deviation 1.3058681
0.5428706
Proportion of Variance 0.8526457
0.1473543
Cumulative Proportion O0.8526457

1.0000000

(4)
> p_cor$sdev
Comp. 1 Comp. 2
1.3058681 0.5428706

> p_cor$loadings # the matrix of variable
Loadings:

Comp.1 Comp. 2
first 0.707 -0.707
second 0.707 0.707

Comp.1 Comp. 2

SS loadings 1.0 1.0
Proportion Var 0.5 0.5
Cumulative Var 0.5 1.0
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> p_cor$scores

[1,
[2,
[3,
[4,
L5,
[6,
L7,
[8,
[9,
[10,
[11,

[25,

I e e I o o o o e e A o N D S D )

Comp. 1

0.03981389 -0,
—-0.26849706 O.
-1.64377574 -0,

0.19711540
0. 77386040
—0.34452540 0.
1
0

0.68209332
1.11097919

-0.71417321
0.39267142

1.99183757 0.

Comp. 2
74088227
42939800
20658508

64908790

. 01873570
. 05555263
0. 62285524 -0.
—0. 48398939 0.
0.54472811 -0.

74927741
21390567
38382717

32398668
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(5)

> all[ order(p_cor$scores[,11),

first second

21
23
3
24
12
19
22
7
10

163
175
176
174
176
183
186
174
181
179
181

161
165
171
178
176
174
173
186
182
186
185

Comp. 1

. 32316780
. 14868996
. 64377574
. 28881942
. 28462185
. 91077648
. 76081858
. 711417321
. 48398939
. 34452540
. 26849706

]
Comp. 2

. 03619144
. 56364018
. 20658508

0.44408948
0. 15256881

. 50859967
. 80221913
. 01873570
. 21390567
. 64908790
. 42939800

15

13
11

16

191
183
188
190
192
195
189
192
188
190

N P P PP, R, O O O O O O O oo

. 03981389
. 09485440
. 39267142
. 54053054
. 54472811
. 62285524
. 68209332
. 68838967
.11097919
.11517676
. 20169902
. 91580923
. 99183757
. 23041653

. 74088227
. 49703121
. 05555263
. 09230650
. 38382717
. 74927741
19711540
. 24016562

0. 77386040

. 48233972
. 46615187
. 54367658
. 32398668
. 06388471

=d=0 2ol HMESS LSA=2=2 EZet 2k

el 2|, EHel Haese 20 tiet &
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(6)
> p_cov=princomp(son)

> summary(p_cov)

# with covariance matrix

Importance of components:

Standard deviation

Comp. 1 Comp. 2
12.6749894 5. 2661034

Proportion of Variance 0.8527934 0.1472066

Cumulative Proportion
> p_cov$sdev

Comp. 1 Comp. 2
12.674989 5.266103
> p_cov$loadings
Loadings:

Comp.1 Comp. 2

first 0.693 -0.721
second 0.721 0.693

0.8527934 1.0000000

Comp.1 Comp. 2

SS loadings 1.0
Proportion Var 0.5
Cumulative Var 0.5

1.0
0.5
1.0
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scree plot-correlation
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biplot of prin.comp 1 and 2
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= acl k=0l tist =d==4
o] 2} Uz}

FAEHE 1 2 3 4 1 2 3 4
X, | 0217 0273 0373 0860 0237 0.205 0.949
X, | 038 0621 0465 0498 0312 0851 0331  -0.263
Xy | -0681 0171 -0.708 0756 0476 -0.441
X, | -0582 0715 0378 - 0525 0834  -0.146

Afgk 14896 1846 1354 481 356 1114 647 252

2] 1
& 5707 7860 9438 100 6839 858 9604 100




A

-

TFHAENE 1 2 3 4
-0.274 0.327 0.904
-0.284 0.185 0.854 -394
-0.856 -.409 -.271 -.163
-0.333 0.894 -.300
12.72 16.11 13.11 4.29

=

H] 68.45 33.61 95.96 100
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Variances

scree plot-cov scree plot-cov
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(208 7.2] EH &l U=20 HE FEE24

pschy=read. csv(“C:/data/pschy. c-header=T)
pschy

attach(pschy)

ps=pschyl, -1]1 # except gender column
psl=ps[pschy$gender==1, ] # male
ps2=ps[pschy$gender==2, ] # female

p_covl=princomp(psl, cor=FALSE) # with cov matrix :@ male

summary (p_covl)

attributes(p_covl)

p_covl$sdev # the standard deviations of the principal components
p_covli$loadings # the matrix of variable loadings

p_covl$scores # the scores of the principal components for data
#H##### scatterplot, scree plot and Biplot #####

library(graphics)

screeplot(p_covl, npcs=4, type= "l_plot—cov" ,sub="male”) #1&l7.7

biplot(p_covl) #7121 7.8
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p_cov2=princomp(ps2, cor=FALSE) # with cov matrix : female

summary (p_cov2)

attributes(p_cov2)

p_cov2$sdev # the standard deviations of the principal components
p_cov2$loadings # the matrix of variable loadings

p_cov2$scores # the scores of the principal components for data
#H##### scatterplot, scree plot and Biplot #####

library(graphics)

screeplot(p_cov2, npcs=4, type="l_plot—cov", sub="female”) #I1&l7.7

biplot(p_cov2) #I11%l 7.8

p_cov=princomp(ps) # with covariance matrix : All male and female
summary (p_cov)

p_cov$sdev

p_cov$loadings

p_cov$scores
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> p_covl$loadings
Loadings:
Comp.1 Comp.2 Comp.3 Comp. 4
x1 -0.237 0.205 0.950
x2 0,312 0.851 -0.331 -0.263
x3 -0.756 -0.476 -0.441
x4 -0.525 0.834 -0.146
Comp.1 Comp.2 Comp.3 Comp. 4
SS loadings 1.00 1.00 1.00 1.00
Proportion Var 0.25 0.25 0.25 0.25
Cumulative Var 0.25 0.50 0.75 1.00
> summary(p_covl)
Importance of components:
Comp. 1 Comp. 2 Comp. 3 Comp. 4
Standard deviation 6.4963237 3.2848316 2.5041099 1.56274496
Proportion of Variance 0.6839343 0.1748660 0.1016216 0.03957813
Cumulative Proportion 0.6839343 0.8588003 0.9604219 1.00000000
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> p_cov2$loadings
Loadings:
Comp.1 Comp.2 Comp.3 Comp. 4
x1 -0.217 -0.273 0.373 0.860
x2 -0,388 -0.621 0.466 -0.498
x3 -0.681 -0.171 -0.708
x4 -0.582 0,715 0.378
Comp.1 Comp.2 Comp.3 Comp. 4
SS loadings 1.00 1.00 1.00 1.00
Proportion Var 0.25 0.25 0.25 0.25
Cumulative Var 0.25 0.50 0.75 1.00
> summary(p_cov2)
Importance of components:
Comp. 1 Comp. 2 Comp. 3 Comp. 4
Standard deviation 6.8866378 4.2292468 3.6214532 2.16043839
Proportion of Variance 0.5707436 0.2152547 0.1578310 0.05617076
Cumulative Proportion 0.5707436 0.7859982 0.9438292 1.00000000
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> summary (p_cov)
Importance of components:

Comp. 1 Comp. 2 Comp. 3 Comp. 4
Standard deviation 8.4605675 3.9823127 3.5929697 2.05607785
Proportion of Variance 0.6844839 0.1516474 0.1234444 0.04042438
Cumulative Proportion 0.6844839 0.8361312 0.9595756 1.00000000

> p_cov$loadings
Loadings:

Comp.1 Comp.Z2 Comp.3 Comp. 4
x1 -0.274 0.327 0.904
x2 -0.284 0.185 0.854 -0.394
x3 -0.856 -0.409 -0.271 -0.163
x4 -0,.333 0.894 -0.300

Comp.1 Comp.2 Comp.3 Comp. 4

SS loadings 1.00 1.00 1.00 1.00
Proportion Var 0.25 0.25 0.25 0.25
Cumulative Var 0.25 0.50 0.75 1.00
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