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library(MASS) #mvnorm function package

Sigma <- matrix(c(2,3,3,5),2,2) #covariance matrix
bvn<-as.matrix(mvrnorm(n = 100, c(1, 2), Sigma))
par(mfrow=c(1,2)) #plot 2in 1row
plot(density(bvn[,1])) #marginal of X
plot(density(bvn[,2])) #marginal of Y
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density.default(x = bvn[, 1]) density.default(x = bvn[, 2])
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http://203.247.53.31/Stat_Notes/example_data/SMSA_USA.csv

smsa<-read.csv('http://203.247.53.31/Stat_Notes/example_data/SMSA_USA.csv')
names(smsa)

> names(smsa)

[1] "city_name" "Jan_temp" "July_temp"

[6] "mortality_index" "education" "pop_density"

[11] "population" "person_houshold" "household_income"
[16] "S@2Pot" "southern"

# Matrix of Scatter plot
install.packages('PerformanceAnalytics’) ; library(PerformanceAnalytics)
chart.Correlation(smsal[,2:16], histogram=TRUE, pch=19)

St42tA| - LOWESS (locally weighted scatterplot

(OLS Z|aXs3=dEiN= THE

smoothing) <=> Local
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#Corelation coefficeinet

smsa.cor<-cor(smsal,2:16], method="pearson”,use="complete.obs") # "kendall”", "spearman"”

SMSa.cor

> smsa. cor

jan_temp
july_temp
humidity
rainfall

mortality_index -

education

pop_density -

nnn whi+a rat+in

(SIS RGN O NG R

july_temp
322145546
000000000
441396609
472256726
321827975
269484113
008832798

ARMA?272A7A7

jan_temp

.00000000 O.
.32214555 1.
.08552171 -0.
.05856608 0.
.01595166 Q.
.10819374 -0.
.07600591 -0.

AROQ?22A418 @

humidity
.08552171
.44139661
.00000000
11777277
.10107444
.18567008

.14940354
11028084

rainfall mortality_index

.05856608
47225673
11777277
.00000000
.43311419
.47297806
.08388594

QAA?7RRA7

.01595166
.32182798
.10107444
.43311419
.00000000
.50808670
.25212106

ARARRRAMAR

install.packages('Hmisc’) ; library(Hmisc)
smsa.cor2<-rcorr(as.matrix(smsal,2:16]), type="pearson”)
smsa.cor2%r; smsa.cor2$P

install.packages(‘corrplot’); library(corrplot)

corrplot(smsa.cor2%r, type = "upper”, order = "hclust”, tl.col = "black”, tl.srt = 45)

corrplot(smsa.cor2$P, type = "upper”, order = "hclust”, tl.col = "black”, tl.srt = 45)

- MBS 3 R0l

> smsa.cor2$r

jan_temp
july_temp
humiditv
> smsa.cor2$P

jan_temp
july_temp
humidity
rainfall
mortality_index
education
pop_density

= 5=
= =7

=5 |

jan_temp
1.00000000 0.

july_temp
322145546 0.

humidity
08552171

0.32214555 1.000000000 -0.44139661

0.08552171 -0.441396609 1.00000000
jan_temp Jjuly_temp humidity
NA 1.283821e-02 0.5195552815
0.0128382052 NA 0.0004662175
0.5195552815 4.662175e-04 NA
0.6594968054 1.591345e-04 ©.3743409857
0.9045520355 1.293209e-02 0.4462331198
0.4146895019 3.901654e-02 0.1591546836
0.5672205147 9.470628e-01 0.2587337342

rainfall
6.594968e-01
1.591345e-04
3.743410e-01

NA

6.117124e-04
1.549941e-04
5.270034e-01
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import pandas as pd
smsa=pd.read_csv('http://203.247.53.31/Stat_Notes/example_data/SMSA_USA.csVv')
smsa.columns

Index([ 'city name', 'jan temp', 'july temp', 'humidity', 'rainfall’,
'mortality index', 'education', 'pop density', 'non white ratio’,

'white color ratio', 'population', 'person houshold’,
"household income', 'HCPot', 'NOxPot', 'S02Pot', 'southern'],
dtype='object')

import seaborn as sns ; sns.set(style="ticks")
sns.pairplot(smsa.iloc[:,1:15])
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smsa_cor=smsa.corr()
smsa_cor.style.background_gradient(cmap='coolwarm’).set_precision(3)
sns.heatmap(smsa_cor)

0.322

0.0586/-0.016

jan_temp -

july_temp

humidity

rainfall

mortality index

education

pop_density

non_white_ratio
white_color_ratio

ad population
person_houshold

D 0.0855 household_income

p 0.322 0.44 0.472 |0.322 HCPot

d 0.0855 [0l -0.118 |-0.101 0.186 P

0.0586 (0.472 -0.118 0.433 0.4
. O9-0.016 (0322 |-0.101 |0.433 0.508
ducatio 0.108 0.186 0.4 0.508

pop_de -0.00883|-0.149 |0.0839|0.252 0.236
0 : JN0.459 [0.602 |-0.119 [0.303 |0.647 -0.209
olo 80.208 |-0.0128 |0.0148 |-0.114 0.486

S0|&tE (p-value) HASH |

import scipy.stats as ss
ss.pearsonr(smsa.iloc[:,1],smsa.iloc[:,2])
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humidity

rainfall
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1 scipy.stats SS
2 ss.pearsonr(smsa.iloc[:,1],smsa.iloc[:,2]).

(0.3221455458820275, 0.012838205183050927)
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