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studentID gender bloodtype age score

U101 M AB 18 43
U102 M B 19 56
U103 M AB 17 52
U148 F AB 21 58
U149 22 57
U150 17 75
SRR 57 | A 7 -

http://steve-chen.net/R/students. txt
1. 387 %R
> students = read.table("c:/mydir/students.txt", header = TRUE )

> students

studentID gender bloodtype age score

1 U101 M AB 18 43

2 U102 M B 19 56

3 U103 M AB 17 52

P -

(1). read.table f'l'J& " ffﬁif Rl > T RS data.frame A@EP students

(2). read.table #}@(EE‘]}IEJ header = TRUE = e ¥R #i57— ﬁﬁ’?ﬂi{@%{ff i

(3). Windows [ 23l p[ 1o 255 ﬁﬁTE'J’D%?I "




7. @:@—;ﬁ[g[ F RS FEERF students [PV (A

fi& score fEE

> students$score

[1] 43 56 52 54 55 71 66 31 61 67 57 54 56 56 54 59 39 58 55 42 53 67 73 45
[25] 49 56 69 44 68 49 49 57 69 51 47 51 45 46 51 73 61 52 60 48 43 49 62 58
[49] 57 75

> students$score[3] # gi 37 3 {4 EJE%wg

[1] 52

#i & bloodtype &gy

> students$bloodtype

[1]ABB ABB B B O ABO O ABB A A ABABB A A ABO ABB O
[25] B ABB A O ABO B A B O O O O ABA ABABB O ABA ABAB
[491B O

Levels: AABBO

> students$bloodtype[13] # Aigel 13 WS gt E]
[1TA
Levels: AABB O

=

I.R ﬁf«’%} EIEJ}{% b A AFYERY Factor 5 MIRBYIEIRE > Levels AABBO #7- lfﬁj
@E}'ﬁ'? ’“‘l’[ﬁ'ﬁiﬁﬁ

2. ) x &l [HpEVE@E (vector) o FII x[k] kL x 3T k {7 pv (i

3, §L4 Skt

> summary(students$score) # &0 i, QL Fli B, Q3 , il
Min. Ist Qu. Median Mean 3rd Qu. Max.
31.00  49.00  55.00 55.26  60.75 75.00

> mean(students$score) # I HE
[1] 55.26
> sd(students$score) # REIVEZ (standard deviation)

[1]19.569957



P
HPHPIElAART ECE S 5 sumGRAD, range (= 2D, var (B A2 BIED), length

(B4 g]m JEHR ), fivenum, mad, IQR, median, min, max = °

> tapply(students$score, students$gender, mean) # 5Ji/ﬁﬂﬁ?$§ﬁ®3‘ﬁﬂﬁ9ﬁ§
F M

55.39130 55.14815

> tapply(students$score, students$bloodtype, mean) # D“ﬁif”ﬂﬁﬁﬁffféﬁgﬁé
A AB B 0

57.50000 52.31250 57.30769 55.46154

TS B R AN o T ST D T ISR

> tapply(students$sc0re, list(students$gender,students$bloodtype), mean)
A AB B 0

F 62.50000 56.5 56.00 51.00000

M 55.83333 49.8 60.25 59.28571

e © tapply FRRCRLK R lﬁﬁfﬁ"r B MIES 5T 0 - HR AL
tapply(%‘ﬂ;ﬂi JEl, 7‘?}$Ifﬂjﬁi L TETHECE £78)
fY tapply & TiF &, 1ist(7’7ifﬁrﬁjéi L, YRR 2, ), BRI £7)

-

4. SR FHEY
> hist(students$score, xlab_'591g”, ylab="*&¢") # @Jﬂjﬁﬂ(histogram)

Histogram of students$score

30 40 50 60 70

]

> table(students$bloodtype) # FHETPAFE T RIEY S B



AAB B O
816 13 13

> pie(table(students$bloodtype)) # TE] BRI

> boxplot(students$score)
> boxplot(students$score ~ students$bloodtype) # P“‘fﬁi'"fr’_kﬁfﬂ?‘}i’tﬁﬁi'?ﬁ'

- N
H
—_ = '
H
H H
= _] — _| H = H
— — ' . H
H H
i - i
i H i
: H
! H
i
H
! H
— = _| |
= =
1
i
v H
— = ' i
s s H H
i
H .
H T :
i H —
H
H
i
— — _| H
= = : -
H
i
i
H
i
i i
= = _|
== ==

> plot(students$age, students$score,xlab:”ﬂiéﬁ“,ylab:”59%§”) # X-Y ﬁ?ﬁﬂ$#
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5, $LABSRE

(D L_?J"%‘E'i“ SR i‘é“?‘}%ﬁ l_F“,%T =60 57 ?
> t.test(students$score,mu=60,alternative="two.sided")

One Sample t-test

data: students$score

t = -3.5023, df = 49, p-value = 0.0009945
alternative hypothesis: true mean is not equal to 60
95 percent confidence interval:

52.54025 57.97975

sample estimates:
mean of x

55.26

%ﬁ FIEJ :

t.test(x, mu = HO Hlﬁ§§3ﬁﬁ w ffi, alternative = "two.sided" ~ "greater" - ﬁ? "less")

@) VIR B E fOr L SR 05 2

> table(students$gender) # FHEIPIEEE ARy S gy
F M

23 27

SRR sum FrREETRIPIESEE MR

> sum(students$gender = "M")

[1] 27



> length(students$gender) # FHEE B
[1] 50
> prop.test(27,50,p=0.5)

1-sample proportions test with continuity correction

data: 27 out of 50, null probability 0.5
X-squared = 0.18, df = 1, p-value = 0.6714
alternative hypothesis: true p is not equal to 0.5
95 percent confidence interval:

0.3945281 0.6793659

sample estimates:

p
0.54

e prop.test(x, n, p=Ho HHE%%EU p f)

®) FHE I ELRL, A 9
> tab = table(students$gender,students$bloodtype) # ™| table fylrfil ~ B
> tab
AAB B O

F 2 6 96

M 610 4 7
> chisq.test(tab)

Pearson's Chi-squared test

data: table(students$gender, students$bloodtype)
X-squared = 4.7101, df = 3, p-value = 0.1943

6. ﬁ‘%ﬁ;’}‘ S LE =P

(1) o BB H
> cor(students$age, students$score)
[1] -0.0862235

(2) [EHSAER, ST P« R score , HERYAREL age

> resultl = Im(score ~ age, data=students) # Im : linear model
> resultl

Call:

Im(formula = score ~ age, data = students)



Coefficients:
(Intercept) age
63.9615 -0.4481

> summary(resultl)
Call:

Im(formula = score ~ age, data = students)

Residuals:
Min 10 Median 30 Max
-24.4482  -6.6722 -0.2242  4.6297 18.8960

Coefficients:

Estimate Std. Error t value Pr(>Itl)
(Intercept) 63.9615 14.5758  4.388 6.24e-05 ***
age -0.4481 0.7473 -0.600 0.552

Signif. codes: 0 ™* 0.001 ™+ 0.01 “* 0.05 °.° 0.1

Residual standard error: 9.633 on 48 degrees of freedom
Multiple R-squared: 0.007434, Adjusted R-squared: -0.01324
F-statistic: 0.3595 on 1 and 48 DF, p-value: 0.5516

(3) ¥EAEER: ST ¢ gender == bloodtype TEIF%E'[ (') eyl

> result?2 = Im(score ~ age + gender + bloodtype, data=students)
> result?
Call:

Im(formula = score ~ age + gender + bloodtype, data = students)

Coefficients:
(Intercept) age genderM bloodtypeAB  bloodtypeB
68.8864 -0.5676 -0.2355 -5.5362 -0.5039
bloodtypeO
-2.2084
> summary(result?)
Call:

Im(formula = score ~ age + gender + bloodtype, data = students)



Residuals:
Min 10 Median 30 Max
-21.331 -7.158 -1.414 7.319 18.206

Coefficients:

Estimate Std. Error t value Pr(>Itl)
(Intercept) 68.8864 16.6205  4.145 0.000152 *#*
age -0.5676 0.7873 -0.721 0.474766
genderM -0.2355 3.0082 -0.078 0.937944
bloodtypeAB -5.5362 4.2813 -1.293 0.202723
bloodtypeB  -0.5039 4.6185 -0.109 0.913619
bloodtypeO0  -2.2084 4.4466 -0.497 0.621918

Signif. codes: 0 ™* 0.001 ¥ 0.01 “* 0.05 °.° 0.1

Residual standard error: 9.773 on 44 degrees of freedom
Multiple R-squared: 0.06348, Adjusted R-squared: -0.04295
F-statistic: 0.5965 on 5 and 44 DF, p-value: 0.7027

7. BERrS T F(ANOVA)

(1) — [N="5¥FH(Oneway Design) * g7 score, N="4% bloodtype
> aov.resultl = aov(score ~ bloodtype, data=students)
> aov.resultl
Call:
aov(formula = score ~ bloodtype, data = students)
Terms:
bloodtype Residuals
Sum of Squares 234.183 4253.438
Deg. of Freedom 3 46
Residual standard error: 9.615926

Estimated effects may be unbalanced

~ P BRI ANOVA A%
> anova(aov.resultl)
Call:

aov(formula = score ~ bloodtype, data = students)

Terms:



bloodtype Residuals
Sum of Squares 234.183 4253.438
Deg. of Freedom 3 46

Residual standard error: 9.615926

Estimated effects may be unbalanced

(2) = [N="5¥FH(Twoway Design) * g score, [N="1% bloodtype == gender
> aov.result2 = aov(score ~ bloodtype + gender, data=students)

> aov.result2

Call:

aov(formula = score ~ bloodtype + gender, data = students)

Terms:

bloodtype gender Residuals
Sum of Squares 234.183 1.036 4252.402
Deg. of Freedom 3 1 45

Residual standard error: 9.720999

Estimated effects may be unbalanced

:E“QE§§WW ANOVA %ﬁﬁ
> anova(aov.result?)

Analysis of Variance Table

Response: score

Df Sum Sq Mean Sq F value Pr(>F)
bloodtype 3 234.2 78.061 0.8261 0.4865
gender 1 1.0 1.036 0.0110 0.9171
Residuals 45 4252.4 94.498



