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• ggplot2  

✴ 1 Big_Mart_Dataset.csv, R
mart, mart

✴ 2、 Item_MRP Item_Visibility : (1)
Item_Type; (2) x (scale) x Item Visibility", x

0-0.35 0.05 y (scale) y
Item MRP , y 0-270 30 ; (3)

theme_bw Scatterplot

✴ 3、 2 Item_Type  

✴ 4 Item_MRP (1) 2, 
(2) x (scale) x Item MRP, x 0-270 30

y (scale) y Count,y
0-200 20 ;(3) ”Histogram”

课堂测试07 40Statistics I



• ggplot2  

✴ 5 Outlet_Establishment_Year (1): 
”red”;(2): theme_bw theme_gray;(3): x (scale) x

Establishment_Year, x 1985-2010 y
(scale) y Count , y 0-1500 150 ; (4): 

Bar Chart  

✴ 6 Outlet_Location_Type  (1):  Outlet_Type
; (2): Stacked Bar Chart x Outlet Location 

Type", y Count of Outlets

✴ 7 Outlet_Identifier Item_Outlet_Sales ;(1): 
; (2): y “Item Outlet Sales”, 0-15000 150

; (3): ”Box Plot", x "Outlet Identifier

✴ 8 Item_Outlet_Sales  : (1)  "bin", bin
30, ”steelblue”;(2)x 0-11000 1000 ;(3)

”Area Chart", x  "Item Outlet Sales", y  “Count”

课堂测试07 40Statistics I



• ggplot(), 

✴ data; mapping; geom; stat; position;  aes(); layer();  

• geom_xxx

✴ point; line; path; bar; histogram; smooth; density; jitter; text; line; 
line; abline; tile; area; polygon; 

• stat_xxx

✴ identity; smooth; function; boxplot; density; quantile; sum; 
unique; bin; stat_bin2d

•
✴ fill; bins; colour; group; labs; binwidth; shape; alpha; maps;

上次课程内容回顾Statistics I



基本统计
01



统计函数

mean( x, 
           trim = 0,
           na.rm = FALSE
         )

weighted.mean( x, 
                          w,
                          trim = 0,
                          na.rm = FALSE
                          )median( x, 

              na.rm = FALSE
             )
quantile( x, 
               props = seq(0,1,0.25),
               na.rm = FALSE,
               name = TRUE,
               type = 7,
               …
             )

length
min, max, range, sum
fivenum, IQR( )
var, sd

RiA 88 help
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概率函数

d
p
q
r

binom
norm
unit
beta
exp
pois
t
chiseq
logis
…

Beta

t

Logistic
…

dorm
pnorm
qnorm
rnorm

RiA 90 help

set.seed(1234)

sample( x, 
              size, 
              replace = FALSE,
              prob = NULL
             )

Statistics I



summary()Statistics I



sapply()

mystats <- function(x, na.omit = FALSE) {
    if (na.omit) 
        x <- x[!is.na(x)]
    m <- mean(x)
    n <- length(x)
    s <- sd(x)
    skew <- sum((x - m)^3/s^3)/n 
    kurt <- sum((x - m)^4/s^4)/n - 3 
    return(c(n = n, mean = m, stdev = s, skew = skew, kurtosis = kurt))
}

Statistics I



HMisc :: describe()

describe(mtcars[vars])

Statistics I



pastecs :: stat.desc()Statistics I



psych :: describe()Statistics I
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因子分析Statistics I



•
principal component analysis factor 

analysis

•

•

•

因子分析Statistics I



•

•

•

•

二维空间主成分分析Statistics I



二维空间主成分分析Statistics I



•

•

•

•

•
(principal component)

多维变量的主成分分析Statistics I



•

•

•
85%

主成分选择Statistics I



• 162 10

■ x1:   

■ x2

■ x3:   

■ x4

■ x5

• 10 1-2 1-2

■ x6

■ x7

■ x8 60

■ x9 15

■ x10

一个例子Statistics I



• w <- read.table("01_who.txt",sep=",",header=T)

• b <- eigen (cor(w))

• data.frame(b$va,b$va/sum(b$va),cumsum(b$va)/sum(b$va))

R语言代码Statistics I



• cor(x, use=, method= )

• cor.test(x, y, alternative= , method= )

RiA 146

cor()Statistics I



• par(mfrow=c(1,2))

• plot(b$va,type="o",main="Scree Plot",xlab="Component Number",ylab="Eigen Value")

• plot(cumsum(b$va)/sum(b$va),type=“o", main="Cumulative Eigen Value(Ratio)”, 
xlab="Component Number”, ylab="Cumulative Eigen Value(Ratio)”)

R语言代码Statistics I



• plot(b$ve[,1:2],type="n",main="Loading Plot",xlab="Component 
1",ylab="Component 2")

• abline(h=0); abline(v=0); text(b$ve[,1:2],names(w))

R语言代码Statistics I



• (loading <- sweep(b$ve,2,sqrt(b$va),"*"))

R语言代码Statistics I



• w1 <- as.matrix(scale(w))

• plot(w1%*%b$ve[,1:2],type="n",xlab="comp 1",ylab="comp 2")

• text(w1%*%b$ve[,1:2],row.names(w),cex=0.5)

R语言代码Statistics I



•

• w <- read.table("01_who.txt",sep=",",header=T)

• a <- factanal(w,2,scores="regression")

• a$loadings

因子分析Statistics I



因子分析Statistics I



• plot(a$loadings)

• abline(h=0); abline(v=0); text(a$loadings[,1:2],names(w))

因子分析Statistics I



• plot(a$scores,type="n",xlab="Factor 1",ylab="Factor2")

• text(a$scores,row.names(w),cex=0.5)

因子分析Statistics I



• princomp() 

• summary() 

• predict() 

• screeplot() 

• biplot()

主成分分析的一些函数Statistics I





•

•

model

• Y X Y
X

Y=f(X)

• Y (dependent variable, response 
variable) X
(independent variable, explanatory variable, covariate)

(regression)

回归分析Statistics I



•

prediction

•

回归分析Statistics I
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相关Statistics I



• Pearson Pearson’s correlation coefficient
r

-1 1
1 -1

0

• Kendall τ Kendall’s τ
x y (x,y) (x1,y1)

(x2,y2) x y
(x1,y1) (x2,y2) (x2-x1)(y2-y1)

0 0 x y
concordant

discordant

相关系数Statistics I



• Spearman Spearman rank correlation coefficient 
Spearman’s ρ Pearson

“ ” Spearman -1 1

相关系数Statistics I



•

• least 
squares regression “ ”
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•

fit

26.44 0.65y x= +
=26.444; =0.651

0 1y xβ β ε= + +

线性回归Statistics I



回归类型Statistics I



• lm(format, data)

• y ~ x1+x2+…+xk

lm()Statistics I



其余函数Statistics I



简单线性回归Statistics I



plot(women$height, 
       women$weight, 
       main = "Women Age 30-39", 
       xlab = "Height (in inches)", 
       ylab = "Weight (in pounds)")
abline(fit)

简单线性回归Statistics I



多项式回归Statistics I



plot(women$height, women$weight, main = "Women Age 30-39", 
       xlab = "Height (in inches)”,ylab = "Weight (in lbs)”)

lines(women$height, fitted(fit2))

多项式回归Statistics I



library(car)
scatterplot(weight ~ height, data = women, spread = FALSE, 
                  ty.smooth = 2, pch = 19, main = "Women Age 30-39", 
                  xlab = "Height (inches)", ylab = "Weight (lbs.)")

scatterplot()Statistics I



library(car)
scatterplotMatrix(states, spread = FALSE, lty.smooth = 2,  
                            main = "Scatterplot Matrix")

多元线性回归Statistics I



Statistics I



多元线性回归Statistics I



有交互项的多元线性回归Statistics I
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练习－0031

148 (8.1 8.2)

Statistics I



•

• help ppt32

• RiA 14 psych

• 8-1 8-5 163 169

练习－0032Statistics I



• 60 33_bschool.txt GMAT
MBA

4

• 48 15
0 10 0 10 33_applicant.txt

8

■ 15

■

练习－0033Statistics I



• 100
34_student.txt

•

练习－0034Statistics I



•
8

X1 X2 X3
X4 X5 X6

X7 X8 8
(35_industry.txt)

练习－0035Statistics I



• 305
3 36_student.txt

练习－0036Statistics I



• 33_bschool.txt 60 MBA
SalaPreMBA MBA

SalaPostMBA Tuition
GMAT

■ MBA

■ SalaPreMBA SalaPostMBA

■

• pairs(), cor(), plot(), abline()

练习－0037Statistics I



• 38_coffee.txt 14

0 6

■

■

■

练习－0038Statistics I



•

• 39_areif2.txt x y u u
A B

■ u A
u B

■

• par(), plot(), lm()

练习－0039Statistics I
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