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= segments() # F AE

= arrows() H# H

= box() # R BB e e
. Ity # F denit 5

= lwd #ERDER
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= nhanes2[, 4] H# &4 5 4 By
» sub <- which( is.na( nhanes2[ ,4]) == TRUE)

s dataTR <- nhanes2[ -sub, ]

» dataTE <- nhanes2[ sub, ]

= dataTE

Imout <- Im( chl ~ age, data = dataTR )

= # 1% dataTR # age 5 3l# - chl 5 Fl® 4 2R v jFHd

= dataTE[ , 4 ] <- round( predict( Imout, dataTE ) )
o R R 2

s dataTE
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nhanes2, cars, IriS
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install.packages( "mice" ) # % % mice frig e 2

library( mice )

# ;“ > mice #HE E 2

data( nhanes2 )

nrow( nhanes2 ) # nhanes2 73 & cf 718
ncol( nhanes2 ) # nhanes2 AL f 1 {7 #k
summary( nhanes2 ) # nhanes2 7 ehfids T

head( nhanes2

)

> head( nhanes2 )

age bmi hyp
20-39 NA <NA>
40-59 22.7 no
20-39 NA no
60-99 NA <NA>
20-39 20.4 no
60-99 NA <NA>

> summary( nhanes2 )
age bmi hyp chl

20-39:12 Min. :20.40 no :13 Min. :113.0

40-59: 7 1st Qu.:22.65 vyes : 4 1st Qu.:185.0
chl 60-99: 6 Median :26.75 NA"s: 8 Median :187.0
NA Mean :26.56 Mean :191.4
187 3rd Qu.:28.93 3rd Qu.:212.0
187 Max. :35.30 Max. :284.0
NA NA"s -9 NA"s  :10
113
184
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= data0 <- nhanes2 H# &% 2, 4 iy
= SUbNA <- which( is.na( nhanes2[ , 4 ]) == TRUE | is.na( nhanes2[, 2 ])
== TRUE )
s dataOK <- nhanes2[ -subNA, ] gr—
" dataNA < nhanesz[ SUbNA’ ] cIzzz':%:)rmula = chl ~ bmi, data = dataOK)
g dataOK Coefficients:
(Intercept) bmi
87.130 3.963
= dataNA —
chl = 3.963 * bmi + 87.130
= Imchlbmi <- Im( chl ~ bmi, data = dataOK )
= #11% dataOK * bmi 3 314> chl 3 F1% 8 2 it w fFHc7
-7
N . I_L A L ?E%ﬁf&?:mmF
HiRE L - AR R LR e
= abline() #HEYy=bx+asim
= plot( dataOK[ , 2 ], dataOK[ , 4 ], xlim =¢( 0, 40 ), ylim =c¢(0, 400) )
= abline(a =87.130, b = 3.963, col = "red", lwd = 8)
= abline( Imchlbmi, col = "green", lwd = 4)

=3
=3
¥

300

datalx] 4]
200

100

20

dataOK], 2)

chl = 3.963 * bmi + 87.130
> Imchlbmi
Call:
Im(formula = chl ~ bmi, data = dataOK)
Coefficients:
(Intercept) bmi

' 87.130 3.963
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cars

plot( cars[ , 1], cars[, 2], xlim = ¢(0, 30 ), ylim = c(-20, 130 ) )
Imcars <- Im( dist ~ speed, data = cars )

abline( a =-17.579, b = 3.932, col = "red", lwd = 8)

abline( Imcars, col = "green", lwd = 4)

chl = 3.932 * speed — 17.579

PE
B > Imcars
Call:
Im(formula = dist ~ speed, data = cars)
Coefficients:
(Intercept) speed
-17.579 3.932
carsf, 1] - 9
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iris

plot(iris[ , 1], iris[, 2], xlim=1¢(0,8),ylim=c(0,5))
Imirisl <- Im( Sepal.Width ~ Sepal.Length, data = iris )
abline( a = 3.41895, b = -0.06188 , col = "red", lwd = 8)

abline( Imirisl, col = "green", lwd = 4)

w

Sepal .Width = -0.06188 * Sepal .Length + 3.41895

> Imirisl

Call:
Im(formula = Sepal .Width ~ Sepal _Length,
data = iris)

& Coefficients:
T T (Intercept) Sepal.Length
’ : ! ¢ ’ 3.41895 -0.06188

ins], 1] - 10
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s plot(iris[,3],iris[, 4], xlim=¢(0,8),ylim=c(0,5))

s Imiris2 <- Im( Petal.Width ~ Petal.Length, data = iris )

= abline( a=-0.3631, b =0.4158, col

"red", lwd = 8)

= abline( Imiris2, col = "green", lwd = 4)

w

ris], 4]

Petal .Width = 0.4158 * Petal.Length - 0.3631

> Imiris2

Call:
Im(formula = Petal _Width ~ Petal .Length,
data = iris)

& Coefficients:
T (Intercept) Petal.Length
! -0.3631 0.4158 -1
inis[, 3]
P43 - 2016F
2 — L] L]
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m irisS
> Imirisl > Imiris2
Call: Call:

Im(formula = Sepal .Width ~ Sepal.Length,
data = iris)

Coefficients:
(Intercept) Sepal.Length
3.41895 -0.06188

Im(formula = Petal .Width ~ Petal .Length,

data = iris)

Coefficients:

(Intercept) Petal.Length
-0.3631 0.4158

| Sepal .Width = -0.06188 * Sepal .Length + 3.41895 |

|

Petal _.Width = 0.4158 * Petal.Length - 0.3631

w

nsl, 2]

ris], 4]

w

-12

irisf, 3]




iris[1:50, 2]
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Iris

plot( iris[ 1:50, 1], iris[ 1:50, 2 ], xlim =¢( 0, 8), ylim=¢(0,5))
Imiris1ll <- Im( Sepal.Width ~ Sepal.Length, data = iris[ 1:50, ])
abline( a = -0.5694, b = 0.7985, col = "red", lwd = 8)

abline( Imiris1l, col = "green”, lwd = 4)

Sepal _Width = 0.7985 * Sepal .Length - 0.5694

> Imirisll

Call:
Im(formula = Sepal _Width ~ Sepal .Length,
data = iris[1:50, ] )

T T T T T Coefficients:

0 2 4 6 8 (Intercept) Sepal.Length
i -0.5694 0.7985 13
iris[1:50, 1] -

iris[51:100, 2]
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iris

plot( iris[ 51:100, 1 ], iris[ 51:100, 2 ], xlim =c¢(0, 8), yim=¢(0,5))
Imiris12 <- Im( Sepal.Width ~ Sepal.Length, data = iris[ 51:100, ] )
abline(a = 0.8721, b = 0.3197, col = "red", lwd = 8)

abline( Imiris12, col = "green”, lwd = 4)

Sepal .Width = 0.3197 * Sepal.Length + 0.8721

> Imirisl2

Call:
Im(formula = Sepal .Width ~ Sepal _Length,
data = iris[51:100, ] )

T T T T T Coefficients:
0 2 4 6 8 (Intercept) Sepal.Length

0.8721 0.3197 -14
ins[51:100, 1]




iris[101:150, 2]
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iris

plot( iris[ 101:150, 1 ], iris[ 101:150, 2 ], xlim = ¢(0,8), ylim = c¢(0,5) )
Imiris13 <- Im( Sepal.Width ~ Sepal.Length, data = iris[ 101:150, ] )
abline( a = 1.4463, b = 0.2319, col = "red", lwd = 8)

abline( Imiris13, col = "green”, lwd = 4)

Sepal _\Width = 0.3197 * Sepal .Length + 1.4463

> Imirisl3

Call:
Im(formula = Sepal _Width ~ Sepal .Length,
data = iris[101:150, ] )

T T T T T Coefficients:
0 2 4 6 8 (Intercept) Sepal.Length
1.4463 0.2319 15
iris[101:150, 1] -
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Imiris1l <- Im( Sepal.Width ~ Sepal.Length, data = iris[ 1:50, ] )
Imiris12 <- Im( Sepal.Width ~ Sepal.Length, data = iris[ 51:100, ] )
Imiris13 <- Im( Sepal.Width ~ Sepal.Length, data = iris[ 101:150, ] )
Imiris21 <- Im( Petal.Width ~ Petal.Length, data = iris[ 1:50, ] )
Imiris22 <- Im( Petal.Width ~ Petal.Length, data = iris[ 51:100, ] )

Imiris23 <- Im( Petal.Width ~ Petal.Length, data = iris[ 101:150, ] )

- 16




358 AR — 2016F

E — ﬂ;; ;Fr‘\ﬁ:,'. . |r|S, fﬁ pﬁﬁé—zﬁﬁ Chap 15: st 1 7

Feng-Li Lian @ NTU-EE

layout( matrix( 1:6, nrow = 2, byrow =T ) )

plot( iris[ 1:50, 1], iris[ 1:50, 2 ], xlim =¢( 0, 8), ylim=c¢(0,5))
abline( Imiris11, col = "green", lwd = 4)

plot( iris[ 51:100, 1 ], iris[ 51:100, 2 ], xlim =c¢(0, 8 ), ylim=¢(0,5))
abline( Imiris12, col = "green", lwd = 4)

plot( iris[ 101:150, 1 ], iris[ 101:150, 2 ], xlim = ¢(0,8), ylim = c¢(0,5) )
abline( Imiris13, col = "green”, lwd = 4)

plot( iris[ 1:50, 3 ], iris[ 1:50, 4 ], xlim =c¢( 0, 8), ylim=¢(0,5))
abline( Imiris21, col = "green”, lwd = 4)

plot( iris[ 51:100, 3 ], iris[ 51:100, 4 ], xlim =¢(0, 8 ), ylim=¢(0,5))
abline( Imiris22, col = "green", lwd = 4)

plot( iris[ 101:150, 3 ], iris[ 101:150, 4 ], xlim = ¢(0,8), ylim = ¢(0,5) )
abline( Imiris23, col = "green", lwd = 4)

-17

irs[1:50, 2]

iris[1:50, 4]

1] 1 2 3 4 5
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iris[1:50, 1] iris[51:100, 1] iris[101:150, 1]
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= -
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e
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T T T T T T T T T T T T T T T
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iris[1:50, 3] iris[51:100, 3] iris[104:150, 3]
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# cor( ), correlation #p i % #ic

cor( X,y)

cor_matrix <- cor( data_all, use = "pairwise" )

cor_iris <- cor( iris[, 1:4], use = "pairwise")
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> cor_iris

Sepal .Length

Sepal .Length
0

Sepal .Width -0.1175698
Petal .Length 10.8717538
Petal _Width 0.8179411

Sepal .Width Petal.Length Petal _Width
-0.1175698 0.8717538 0.8179411

-0.4284401

1.
-0.3661259 |0.9628654|

-0.4284401 -0.3661259

ULl : #p Bk 42

# plotcoor( ), g % 4p i B

install.packages( "ellipse™ )

library( ellipse )

B 423Nk — 2016F
Chap 15: st %
Feng-Li Lian @ NTU-EE

plotcorr( cor_iris, col = c( "blue", "red", "green", "yellow" ) )

> cor_iris

Sepal .Length
Sepal _Width
Petal .Length
Petal .Width

Sepal.Length Sepal .Width Petal .Length Petal _Width
000 -0.1175698 0.8717538 0.8179411

5 -0.4284401 -0.3661259
0.8717538 [-0.4284401
0.8179411 |-0.3661259

0.9628654

o

0.9628654

Sepal.Length

Sepal Width

Petal.Length

Petal Width

Sepal.Length
Sepal Width
Petal Length
Petal Width

R V44
® %0
/9 /
I/
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Im: Linear Model

Least Squares Approximation

21
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= %% T http://www.ms.uky.edu/~mal38/Spring15/Curve_fitting.pdf

I ary+b = x 1 "
104 ara+b = s rz 1 a Y2

' : B B B B
51 b ar, +b =y, x, 1 Un
U 4
44 oy =(ary+b)—wm, de=lars+b)—ys, ..., dy=(ax,+b) —yn.
2]

.......... V07 + 05 + ...+ 02 is as small as possible.
(1] ) 10 T

FIGURE 1: Fitting a straight line to data

by the method of least squares n n "
($2em) - (550) (50)
i =1 L ) i ),
n x? T i=1 i=1
[

-22
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= %% 74 http://www.ms.uky.edu/~mal38/Spring15/Curve_fitting.pdf

t(sec) | 05 | LL| 15 | 21 | 2.3 year 1980 | 1985 | 1990 | 1995
T(°C) [ 32.0]33.034.2]351 357 population | 227 | 237 | 249 | 262
P = il
05a+b = 320 05 1 32.0 01 227
Lla+b = 330 Ll 33.0 g : [}, ] _ E‘{{rj
1lha+b = 34.2 o Aol [ ]: 34.2 | . N 4 -
21a+b = 351 21 1| L? 35.1 [ 15 1 | 262 ]
23a+b = 357 23 1 35.7
05 1 0 1
. 111 . _ . [0 5 10 15 5 1| [350 30
,ft'f‘,-1=[0" L1152l ?‘5] 15 1 =[1‘“} 7‘:‘] A= [1 11101730 4
1 1 1 1 21 1 7.5 ) 15 1
23 1 - -
32.0 227
33.0 AT, [0 5 10 157 | 237 [ _ [ 7605
p - [05 11 15 21 23 o | - [ 25942 S I T S T | 249 | = | 9715
APT 1 11 351 | L o170 262
35.7
, . a1 350 30 ) [a] _ [ 7605
[ 13.41 7.5 ] [ a ] _ [ 259.42 ] 30 4 v | =1 975
75 5|6 170
13.41 7.5 259.-12], . [1 D‘?.l]-lﬁ:i] 350 30 | 7605 1 01117/50
. . - | is equivalent to e ol WD equivale 7/5
[ 75 5| 170 0 1] 3093 [ 20 -1‘ g75 | S cquivalentto | a5
@ = 2.0463 and b = 30.93. [7(1) = 2.0463 1+30.93] [P(t) = 117/50 - t + 1131/5]
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