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Correlation Analysis with R



Correlations are useful because they can indicate a predictive relationship that can be exploited in practice
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Correlations are useful because they can indicate a predictive relationship that can be exploited in practice
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® O X|(Example)

- mtcars H|O|E M2 HO|E& 1974 4 2E EHME O|F XM FESIFHS
1973W-1974H . @B EO| 32F 0| AFZAHS| ¢H|S AHEXI2| 117HK| 58 MEE
LERLH D RUEE

> str(mtcars)

« mpg =[O Q /(US) 4= "data.frame': 32 obs. of 12 variables:
o Cy| = Alg] E_I ol A $ X . Factor w/ 32 levels "AMC Javelin",..: 18 19513 14 317 21 20 22 ...
. === $ mpg : num 2121 22.8 21.4 18.7 18.1 14.3 24.4 22.8 19.2 ...
« disp = #H2| (cu.in) Scyl :int 6646868446 ...
- hp == 0Ot $ disp: num 160 160 108 258 360 ...
. _ OHA HIO $ hp :int 110 110 93 110 175 105 245 62 95 123 ...
drat_ —DE| O-I__'OEEIZ”E $ drat: num 3.9 3.9 3.85 3.08 3.15 2.76 3.21 3.69 3.92 3.92 ...
- wt = A (IZE /1000) $wt :onum 2.62 2.88 2.32 3.21 3.4 ...
« qgsec = 1/4 Ot A|7ZH § gsec: num 16.5 17 18.6 19.4 17 ...
e« vs=V/S $vs :int 0011010111 ...

$am :int 1110000000 ...

. — HA —TIE 1 = A :
am = HE7| (0=%XF, 1 = £F)  §gearint 4443333444 ...
« gear = 7|0{9| &= $carb: int 4411214224 ...

e carb = 7|32}7|9| £
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> str(mtcars)

'data. frame': 32 obs. of 12 variables:

$ X : Factor w/ 32 levels "AMC Javelin",..: 18 19 5 1
$mpg : num 21 21 22.8 21.4 18.7 18.1 14.3 24.4 22.8 1
$cyl :int 6646868446 ...

$ disp: num 160 160 108 258 360 ...

$hp : int 110 110 93 110 175 105 245 62 95 123 ...

$ drat: num 3.9 3.9 3.85 3.08 3.15 2.76 3.21 3.69 3.92 3.92 ...
$wt :num 2.62 2.88 2.32 3.21 3.44 ...

314317 212022 ...
9.2 ...

$ gsec: num 16.5 17 18.6 19.4 17 .
$vs :int 2011010111 .
$am :int 1110000000 .
$ gear: int 4443333444,
$carb: int 4411214224 .

> head(mtcars)
X mpg cyl disp hp drat wt gsec vs am gear carb

Mazda RX4 21.0 o6 160 110 3.90 2.620 16.46 @ 1 4

Mazda RX4 Wag 21.0 160 110 3.9@ 2.875 17.02
Datsun 710 22.8 108 93 3.85 2.320 18.61

Hornet 4 Drive 21.4 258 110 3.08 3.215 19.44
Hornet Sportabout 18.7 360 175 3.15 3.440 17.02
Valiant 18.1 225 105 2.76 3.400 20.22
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> attach(mtcars)

> cor(mpg,cyl,method="pearson™)
[1] -@.852162

> cor(mpg,cyl,method="kendall")
[1] -0.7953134

oA HO|E 7 &Y Ba(SUEE, HEHE)EM AHESt
2 F
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> cor.test(mpg,cyl) ° mpggl. Cylo.” EH -(')-H AOF_T__ILl._II?I__A_-l % -Cl)l;l'
Pearson's product-moment correlation 4 _II' p7|‘0| O 050| _I_|' Ol EE —I|:— E
data: mpg and cyl _|_7|_|- O:I_L'l-A-lol Q) E|-E J_-I|-7|- LI-
= -8.9197, df = 30, p-value = 6.113e-10 QI'E_"
alternative hypothesis: true correlation is not equal to @ AN .

95 percent confidence interval:
-0.9257694 -0.7163171
sample estimates:
cor
-0.852162

> detach(mtcars)

® At A= 4f A LS

> sum((mpg-mean(mpg))*(cyl-mean(cyl)))/sqrt(sum((mpg-mean{mpg))*(mpg-mean(mpg)))*sum((cyl-mean(cyl))*(cyl-mean(cyl))))
[1] -0.852162
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mpg cyl disp hp drat wt gsec vs am gear carb
121.0 6 160 110 3.90 2.620 16.46 @ 1 4 4
221.0 6 160 110 3.99 2.875 17.02 @ 1 4 4
322.8 4 108 93 3.852.320 18.61 1 1 4 1
421.4 6 258 119 3.08 3.21519.44 1 0@ 3 1
518.7 8 360 175 3.15 3.440 17.02 @ © 3 2
6 18.1 6 225185 2.76 3.460 20.22 1 @ 3 1
> mcor<-cor(mtcars_2)
> round(mcor,2)
mpg cyl disp hp drat wt gsec Vs am gear
mpg 1.00 -0.85 -0.85 -0.78 0.68 -0.87 0.42 0.66 0.60 0.48
cyl -0.85 1.00 ©0.90 0.83 -0.70 ©0.78 -0.59 -0.81 -0.52 -0.49
disp -0.85 ©0.990 1.00 0.79 -0.71 0.89 -0.43 -0.71 -0.59 -0.56
hp -0.78 ©.83 ©.79 1.00 -0.45 0.66 -0.71 -0.72 -0.24 -0.13
drat ©.68 -0.70 -90.71 -0.45 1.00 -0.71 ©.09 0.44 0.71 0.70
wt -0.87 ©0.78 0.89 0.66 -0.71 1.00 -0.17 -@0.55 -0.69 -0.58
gsec ©0.42 -0.59 -0.43 -0.71 0.09 -0.17 1.00 0.74 -0.23 -0.21
VS 0.66 -0.81 -0.71 -0.72 0.44 -0.55 0.74 1.00 0.17 0.21
am 0.60 -0.52 -0.59 -0.24 0.71 -0.69 -0.23 ©.17 1.90 0.79
gear 0.48 -0.49 -0.56 -0.13 0.70 -0.58 -0.21 0.21 ©.79 1.00
carb -0.55 ©.53 ©.39 0.75 -0.09 0.43 -0.66 -0.57 0.06 0.27
e
24 249| H0f LHSHO] Pearson of 27
e I_ —t
27| 2 sheof et & 4 Uct

24 AH
= O

got7|

mtcars_2<-mtcars[,2:12]
head(mtcars_2)

carb
-0.55
0.53
0.39
0.75
-0.29
0.43
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> install.packages("corrplot™)

URL "http://cran.rstudio.com/bin/macosx/contrib/3.1/corrplot_0.73.tgz'2 Al=g|Ct
Content type 'application/x-gzip' length 2679598 bytes (2.6 Mb)

URLE EUsLICH

downloaded 2.6 Mb

The downloaded binary packages are in
/var/folders/28/g8cf_pvx46s5phqgwroqq7 jwdoadgn/T//RtmpKrDACp/downloaded_packages

« dEt Al B S AL 5[0 ¥M AFE ™ T7|X|E X5t =L
 Install.packages(“corrplot”)
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> library(corrplot)

> mcor<-cor(mtcars_2)
> round(mcor,2)
cyl

mpg
mpg 1.
cyl -@.
disp -0.
hp -0.
drat 0.
wt -0.
gsec 0.
Vs Q.
am Q.
gear 0.
carb -0.

00
85
85
78
68
87
42
66
60
48
55

-0.

85

.00
.90
.83
.70
.78
.59
.81
.52
.49
.53

disp

HA

hp

-0.85 -0.78

@.90
1.00
@.79

0.33
Q.79
1.00

-0.71 -0.45

@.89

0.66

-2.43 -0.71
-0.71 -0.72
-@.59 -0.24
-0.56 -0.13

@.39

> corrplot(mcor)

0.75

-0.71

0.71
0.70
-0.09

wt

.87
.78
.89
.66
.71
.00
17
.55
.69
.58
.43

.17

.23
.21
.66

VS

.81
.71
.72

.55

am
.60
.52
.59
.24
.71
.69
.23
.17
.00
.79
.06

.56
.13

.58
.21
.21
.79
.00
.27

carb
-0.55
0.53
0.39
.75
-0.09
0.43
-0.66
-0.57
0.06
0.27
1.00
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Method| [[IE S| E

corrplot(mcor,
corrplot(mcor,
corrplot(mcor,
corrplot(mcor,
corrplot(mcor,

corrplot(mcor,

B A=)

method="square")
method="ellipse™)
method="number™)
method="pie")
method="shade")

method="color")

drat
carb

3

-0.85-0.85-0.78 0.68 -0.87

o

@
a
E
1

mpg 0.66 0.6 0.48 -0.55

cyl 085 1 0.9 0.83 -0.7 0.78 -0.59-0.81-0.52-0.49 0.53

disp -0.85/ 09 1 0.79 -0.71 0.89 -0.43-0.71-0.59-0.56
hp -0.78 0.83 0.79 1 -0.45 0.66 -0.71-0.72 0.75
drat 0.68 -0.7 -0.71-0.45 1 -0.71 141071 0.7
wt -0.87 0.78 0.89 0.66 -0.71 1 -0.55-0.69-0.58 0
gsec 0.42 -0.59-0.43-0.71 1 074 -0.66
vs 0.66 -0.81-0.71-0.72 0.44 -0.55 0.74 1 -0.57
am | 0.6 -0.52-0.59 0.71 -0.69 1 079
gear 0.48 -0.49-0.56 0.7 -0.58 079 1
carb .0.55/0.53 0.75 13 -0.66 -0.57 1
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« MY MHE S| EY A A=}

coll <- colorRampPalette(c("#7F000Q","red","#FF7F0@","yellow", "white",
"cyan", "#OQOQ7FFF", "blue","#000Q7F"))

col2 <- colorRampPalette(c("#67001F", "#B2182B", "#Do66@4D", "#F4AS582", "#FDDBC7",
"#FFFFFF", "#D1ESFQ", "#92CSDE", "#4393(C3", "#2166AC", "#053061"))

wb <- c("white","black")

corrplot(mcor, method="ellipse", col
col
col
col

col1(200))
col2(200))
col3(200))
wb)

corrplot(mcor, method="ellipse"
corrplot(mcor, method="ellipse"

>

+

>

>

+

>

> col3 <- colorRampPalette(c("red", "white", "blue"))
>

>

>

>

>

> corrplot(mcor, method="ellipse"
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> corrplot(mcor, method="ellipse"”, col = wb, bg = "red")
> corrplot(mcor, method="ellipse"”, col = wb, bg = "blue")
> corrplot(mcor, method="ellipse", col = wb, bg = "yellow")
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> corrplot(mcor, method="ellipse", col = coll(200))
> corrplot(mcor, method="ellipse", col = coll(200), tl.col="black™)
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> corrplot(mcor, method="color", col
> corrplot(mcor, method="color", col

col3(200), tl.col="black™)
col3(200), tl.col="black", addCoef.col="black")
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drat ...

... L 02
IIIIIIWIIIl-o
gsec .. 0.09 -0.17.--0.23 -0.21
Vs ...-...- 0.17 0.21 . ;
am ...-0.24-.-0.23 0.17 .. 0.06 B8
gear ...-0.13..-0.21 0.21 .- 0.27 s
carb .-..-0.09... 0.06 0.27 . |
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> corrplot(mcor, method="color", col = col3(200), tl.col="black", addCoef.col="black™)
> corrplot(mcor, method="color", col = col3(200), tl.col="black", addCoef.col="black", order="hc
lust™)
> corrplot(mcor, method="color", col = col3(200), tl.col="black", addCoef.col="black", order="al
phabet™)
>
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- M= #7290 [HE S|[E™ A3t
> corrplot(mcor, method="color", col = col3(200), tl.col="black", addCoef.col="black", order="al
phabet", title="corrplot_alphabet™)
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