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Regression Analysis with R
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® O X|(Example)
. 957530

AL
o o M

» Weight = 570f Cligct
+ BMI = HIEE X3 o0)
> getwd()

[1] "/Users/Seongmin_M/Downloads"
>
setwd("/Users/Seongmin_M/Downloads™)

NHANES<-read.csv("NHANES_1.csv",head=T)

VvV V.V V YV

head (NHANES)
X Weight BMI
1 82.7 29.4

=V Voups WN =
Syl B WM
O
(9]

str(NHANES)
data.frame':
$ X :int 12345678910 ...

=72 M= X0 tioro] 7|

=X Ol O] Ef(kg)

9575 obs. of 3 variables:

=
=

&

—

H[Ol&

$ Weight: num 82.7 85.6 71.5 93.8 81.6 68.3 67.7 86.5 61.7 85 ...
3.13

$ BMI : num 29.4 29.6 23.

@ 29.7 21.9 26.3 31.9 20.9 26.7 ...
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> getwd(Q)
[1] "/Users/Seongmin_M/Downloads"

>

VvV V.V V V

=V VoOouls WwMN e

setwd("/Users/Seongmin_M/Downloads™)

NHANES<-read.csv("NHANES_1.csv" ,head=T)

head
X We
1

(o DIV INE I VS BN oV )

str(
data.
$ X
$ Wei
$ BMI

(NHANES)
ight BMI
82.7 29.4
85.6 29.6
71.5
93.8
81.6
3

2
3
2
8.3 2

3.1
2.0
9.7
1.9
NHANES)
frame': 9575 obs. of 3 variables:
:int 12345678910 ...
ght: num 82.7 85.6 71.5
: num 29.4 29.6 23.1 30 29.7 21.9 26.3 31.9 20.9 26.7

Head%t4:9f strit4-2 AF2810] H|O|Efo| HERS

93.8 81.6 68.3 67.7 80.5 61.7 85 ...
3
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o 374 AN

> 1m.NHANES=1m(NHANES$BMI~NHANES$Weight)
>
> 1m.NHANES

Call:
Im(formula = NHANES$BMI ~ NHANES$Weight)

Coefficients:
(Intercept) NHANES$Weight
5.3798 0.2618

« 2|7{AE BMI=5.3798+0.2618WeightO|C}.

® 3|HEY HS

> anova(lm.NHANES)
Analysis of Variance Table

Response: NHANES$BMI

Df Sum Sq Mean Sq F value Pr(>F)
NHANES$Weight 1 48813 48813 13305 < 2.2e-16 ***
Residuals 3705 13593 4

Signif. codes: @ ‘***’ @9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 < ’ 1

- p3t0] 0.050|8} 0|22 3| EYE O s}Ct.



® oA+ 48

> summary(1lm.NHANES)

Call:
Im(formula = NHANES$BMI ~ NHANES$Weight)

Residuals:
Min 1Q Median 3Q Max
-7.1021 -1.3043 -0.2928 1.2004 12.6110

Coefficients:

Estimate Std. Error t value Pr(Gltl)
(Intercept) 5.37983 0.17969 29.94 <2e-16 ***
NHANES$Weight ©0.26178 0.00227 115.35 <2e-16 ***

Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢ ’ 1

Residual standard error: 1.915 on 3705 degrees of freedom
(5868 observations deleted due to missingness)

Multiple R-squared: ©.7822, Adjusted R-squared: 0.7821

F-statistic: 1.33e+94 on 1 and 3705 DF, p-value: < 2.2e-16

+ gl SO pdl0] 25 0.050|010[|2 2 3| A= 72[SHE,.
- 2YH2 7821%°2| 23S AL UL,
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> vcov(1m.NHANES)

(Intercept) NHANES$Weight
(Intercept) 0.0322871504 -4.015012e-04
NHANES$Weight -0.0004015012 5.150687e-06

NHANES plot

40 50

NHANES$BMI
30

50 100 150

NHANES$Weight
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> install.packages("1lmtest")

URL 'http://cran.rstudio.com/bin/macosx/contrib/3.1/1mtest_0.9-33.tgz'2 Al=SLCt
Content type 'application/x-gzip' length 266752 bytes (260 Kb)

URLE E&LICH

downloaded 26@ Kb

The downloaded binary packages are in

/var/folders/28/g8cf_pvx46s5phqgwréqq? jwd@ddgn/T//RtmpXqG9Ju/downloaded_packages
> library(lmtest)

4ot i7[XIE 2YsYLch: zoo

Chgel W7|KIE RAEC: ‘zoo’

The following objects are masked from ‘package:base’:

as.Date, as.Date.numeric

CHee| 7 |KIE S&CH: ‘1mtest’
The following object is masked from ‘package:RCurl’:
reset

>
> dwtest(1m.NHANES)

Durbin-Watson test
data: 1m.NHANES

DW = 1.9466, p-value = 0.05209
alternative hypothesis: true autocorrelation is greater than @

Durbin-watsonZf0| 1.94660|E 2 =ZlM S

ES
[=)



o Szt Entd 48

> par(mfrow=c(2,2))
>
> plot(1m.NHANES)

o
Residuals vs Fitted - Normal Q-Q
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> install.packages("car™)
URL '"http://cran.rstudio.com/bin/macosx/contrib/3.1/car_2.0-25.tgz'S Al=gi|Ct

Content type 'application/x-gzip' length 1386779 bytes (1.3 Mb)
URLE E&LICH

downloaded 1.3 Mb

The downloaded binary packages are in

/var/folders/28/g8cf_pvx4bs5phqgwroqq7 jwddddgn/T//RtmpzB2Xal/downloaded_packages
> library(car)

AOHAIX]

H7|X| ‘car’= R HA 3.1.300M ZHY=|UELICH

>

> outlier.test(1m.NHANES)
rstudent unadjusted p-value Bonferonni p
2599 6.629329 3.8603e-11 1.431e-07

+ 2599%0| O|MX| YS SOl & 4 O0] HOIAE LIEHY T
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> NHANES[2599, ]
X Weight BMI

2599 2599 115.4 48.2

>

> 1m.NHANES$fitted[2599]
2599

35.58903

>

> 1m.NHANES$residuals[2599]
2599

12.61097

« O|AFX|Q| BMIE= 48.20| 11 Weight= 115.40|C}.

- 2[4 = ORStY BMIE ok A1 35.589030| L= AL = Of&f &L O
= =2 Agfar ©2 XHO| 7} Tt

. 2599ﬁ2| XK= 12.61097 2 I:IH_?_ =},

- 2|2 = O[¢X|Z {1 CrA| 24 & 27t UL



® 2 A A=H(LHEE)

>
>
>

NHANES$Weight

par(mfrow=c(1,1))

pLot (NHANES$BMI ,NHANES$Weight, main="NHANES")

NHANES
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® HebinIf7|X|2 &8s+ A|Z+3}

> install.packages("hebin™)
Warning in install.packages :
package ‘hebin’ is not available (for R version 3.1.2)

>
>
>
>

libraryChexbin)

hexbinplot(BMI ~ Weight, data=NHANES)
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> hexbinplot(BMI ~ Weight, data=NHANES, x1im=c(0,210))

Counts
128
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> hexbinplot(BMI ~ Weight, xlim=c(@,210@), colorkey=F, data=NHANES)

40

BMI

T T T T
50 100 150 200

Weight
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® X= &Y
> hexbinplot(BMI ~ Weight, xlim=c(0,210), colorkey=F, data=NHANES, main="NHANES")

NHANES
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> hexbinplot(BMI ~ Weight, x1im=c(@,21@), colorkey=F, xbins=10@, data=NHANES, main="

NHANES™)
NHANES

| | | |

40 L

BMI

30

20

T
50 100 150 200



o AEtY X

> hexbinplot(BMI ~ Weight, x1im=c(0,210), colorkey=F, xbins=100, data=NHANES, style

"lattice" ,main="NHANES™)

"nested.centroids" ,main="NHANES")

NHANES

1 1 | l

50 1

40

BMI

30 1

20 1

BMI

50 100 150 200

+ AERY A mhEf S EOl

hexbinplot(BMI ~ Weight, x1im=c(0,210), colorkey=F, xbins=100, data=NHANES,

NHANES

1 1

style
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