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[Abstract] The paper aims to make it convenient for readers to utilize R software to generate random number from various

distributions and implement varieties of random sampling methods. The paper introduced the conception and corresponding functions of

random number generators. We presented cases of generating random number from both normal distribution and uniform distribution.

Consequently readers may easily generate random number by R software. The paper also introduced the conception and realization of

random sampling both with and without replacement systematic random sampling stratified random sampling cluster random sampling

and bootstrap random sampling. Therefore

readers may use R software to realize varieties of random sampling methods. The fact

indicated that R software may be simply obtained and utilized. R software may be used to solve random sampling problem in

experimental designs conveniently due to its powerful function and wide application.
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1.1

1.1.1

1.1.2
- R
( random number generators RNG)
RNG Makoto Matsumoto ~ Takuji Nishimura
1997  —1998 RNG Mersenne twister
o RNG 219937 -1,
» “« R RNG R
“« “help( RNGkind) ” o
RNG
RNG R
“RNGkind( kind = “new_mg”) " : “new_rmng”
(2015AA020102) . Mersenne ( ) «Wich.
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Mars. Super. Knuth — TAOCP - 2002 Knuth — TAOCP.
L’ Ecuyer — CMRG.

1.1.3

( )

set. seed( n)

( n 1 2 ),

runif( )
set. seed( )
runif( ) (
) o

> set. seed( 1)
> runif( 10)

01

10 o

1 0.26550866 0.37212390 0.57285336
0.90820779 0.20168193 0.89838968

7 0.94467527 0.66079779 0.62911404
0.06178627

10 o
> set. seed( 1)
> runif( 10)
01
10 ( 10
) o
01
10 o
1.2 R
[ 11 100 0. 1
R rnorm( )
o rnorm ( n
mean =kl sd = k2) n
Jkl k2

o kl =0.k2 =1
n(n )
o tnorm( n mean =0 sd =1) =rnorm(n 0 1)
=rnorm( n)
> r_numberl < — rnorm( 100 0 1) ; r_numberl
100 =0,
=1
498

( ) r_number
( ) o
1.3 R
R runif( )
o : runif( n min = kil
max = k2) n
Wkl
k2
o min. max 01
[ 2] 1000 2. 12

> x < — runif( 1000 min =2 max =12)
> hist( x prob =T main =" uniform distribution

(min =2 max=12)")

1000 2.
12 o
1000
( ) o
1.4 R
1.4.1
rexp( )
rexp( n lamda = 1/mean) n
lamda
mean o
> x < — rexp( 1000 1/110) ; x
1000
110 (
)
1.4.2
rbeta( )
:rheta(n a b) n
a b (a>0
b>0) .
> x < — rbeta( 100 2 8) ;x
100 a=2.
b=8 (

) o
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1.4.3
rgamma( )
:rgamma( n shape rate =1 scale =1/rate)
n shape
\scale
( shape >0.scale >0) : rate
scale o
> x < — rgamma( 100 1 4);x
100
shape = 1. scale =1/4
( ) o
R
) 1-4
2.1
o n (
) m( m < n)
( ) m
1 n (
) (
) m
R sample( )

o

T prob = NULL)

Sample( x n replace =F

X N A ;
n ; replace = F
( ) replace =T ;
prob
2.2

[ 3]

“H ”» N “B » 20
R

> sample( ¢( "B" "H") 20 rep=T)
1 "B” "B” ”H” ”B" ”H” ”B” "H” ”B” "H” n
H" " B” n H" " B" n H" " H” " H” n H" " H”

19 "B""B"
20
“B” “H” . ‘B 9 . H”
1.
[ 4] (6
1.2.3:4.5.6 ) 20
R

> sample( ¢(1:6) 20 rep =T)
1 32415161643636564422

20 1
6 o
1 3.2 3.3 3 4
4 5 2 .6 4 .
2.3
[ 51 1~200 200
20 o 20
R

o

> sample( 200 20 rep =F)
1 180 47 91 124 22 141 36 186 193 8 53 67
113 68 154 143 108 59
19 12371
1 ~200
20 o

2.4

R
R sampling
strata( ) cluster( ) ;

getdata( )

) o
R
strata( ) cluster( )
“method ="
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srswor( )
srswr( ) .poisson( )
systematic( )
R
R
2.5
[ 6] 5 208-200 “ 9-17
“ ” “SeX ”»
R strata( )
sampling
R . @ R
R 0 “ ( Packa—
ges) ” ( Set CRAN mirror-++) ; 3
“ ( Install package(s) -++) ”; @
“ ( packages) ” (
“ 9 “ n) Sampling;
® R °
strata( ) method =
" srswor" “ ( ) "o

> datal < — read. table( " F: /studyr/sex_age. txt"
header =T)
> subl < — strata( datal stratanames =" sex"
size =c(4 5) description = TRUE)
F studyr
sex_age. txt (
) datal .
strata( )

( );
sex; F M 4 5
“description = TRUE”
Stratum 1
Population total and number of selected units: 12 4
Stratum 2
Population total and number of selected units: 8 5
1 ( F )12
4 ; 2 (M )8

500

Number of strata 2

Total number of selected units 9

9 o

Warning message:

n n

In strata( datal stratanames = "sex" size =

c¢(4 5) description = TRUE)
the method is not specified; by default the method
1S srswor
« ”
strata( )
( ) ('srswor) o
> subl
subl o
Sex ID unitProb Stratum
F 0.3333333 1
4 F 4 0.3333333 1
16 F 16 0.3333333 1
19 F 19 0.3333333 1
M 7 0. 6250000 2
M 0. 6250000 2
10 M 10 0. 6250000 2
11 M 11 0. 6250000 2
18 M 18 0. 6250000 2
1 N
2 sex .3
. 4
(F 12 4
4/12 =1/3 =0.333333; M
8 5
5/8=0.625) ., 5 o
> getdata( datal subl)
getdata( )
( ) o
id age sex ID unitProb  Stratum
1 60 F 0.3333333 1
4 4 57 F 4 0.3333333 1
16 16 33 F 16 0.3333333 1
9 19 49 F 19 0.3333333 1
7 7 60 M 7 0. 6250000 2
8 64 M 8 0.6250000 2
10 10 16 M 10 0. 6250000 2
11 11 58 M 11 0. 6250000 2
18 18 40 M 18 0. 6250000 2
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2.6.1
strata () method = R MASS Insurance
" srswor" ( ) o . 1973
> datal < — read. table( " F: /studyr/sex_age. ) ( )
" header =T) 5 | District(
> sub2 < — strata( datal stratanames ="sex" size 1 4); )
=c(4 5) method ="srswor" description = TRUE) Group(
method = 1<l LO~15 . >1.5-2 .>2
" srswor" o ): 3 Age
> sub2 <25 \25~30  ( 30 ) .30 ~35 .
Sex ID unitProb Stratum >135 S Holders ( ) 5
4 F 0.3333333 1 Claims( )
F 0.3333333 1
17 F 17 0. 3333333 I 2.6.2 sampling cluster( )
19 F 19 0.3333333 1
3 M 3 0. 6250000 2 > sub3 < - cluster( Insurance clustername =
7 M 7 0. 6250000 2 " District" size =2 method =" srswor" description =
M 0. 6250000 2 TRUE)
1 M 1 0. 6250000 2 cluster ()
12 M 12 0. 6250000 2 Insurance
“District” ( ). 2.
> getdata( datal sub2) ( ) ( srswor) 4
id age sex ID unitProb  Stratum .
57 F 0.3333333 1 ( description = TRUE) ,
31 F 0.3333333 1 Number of selected clusters: 2
17 17 39 ¥ 17 0.3333333 ! Population total and number of selected units 64 32
19 19 49 F 19 0.3333333 1 64
3 3 37 M 0. 6250000 2
7 7 60 M 0. 6250000 2 32 -
3 3 64 M 0. 6250000 ) > getdata( Insurance sub3)
11 11 58 M 11 0. 6250000 2 getdata ()
12 12 63 M 12 0. 6250000 2 Insurance o
Group Age Holders Claims District 1D unitProb
1 <1L <25 197 38 1 1 0.5
2 <1L 25 ~29 264 35 1 2 0.5
5 1 ~1.5L <25 284 63 1 5 0.5
6 1~1.5L 25 ~29 536 84 1 6 0.5
18 <1L 25 ~29 139 19 2 18 0.5
19 <1L 30 ~35 151 22 2 19 0.5
17 <1L <25 85 22 2 17 0.5
26 1.5~2L 25 ~29 175 46 2 26 0.5
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32
4
4
0.5,
2.7 bootstrap
2.7.1
bootstrap
( n)
m
) 1/n
bootstrap o
bootstrap ?
bootstrap
(1000
bootstrap bootstrap
2.7.2 bootstrap
R faithful
Faithful Geyser Data)
eruptions( min) waiting( min) (
) o
> faithful
faithful
(n=272) .
eruptions waiting
1 3.600 79
2 1.800 54
3 3.333 74
270 4.417 90
271 1.817 46
272 4.467 74
faithful
3 o
2.7.3 eruptions

> attach( faithful)
> hist( eruptions breaks =25)

502

10000)

eruptions

o

2.7.4 2000

n =2000  bootstrap

> boot. sample < — sample( eruptions 2000 rep =T)

2000 n =2000
bootstrap o
2.7.5 bootstrap eruptions
> par( mfrow =¢( 1 2))
> hist( eruptions breaks =25)
> hist( boot. sample breaks =25)
> par( mfrow =¢(1 1))
(
) o
eruptions
bootstrap
eruptions o
(
) o
( )
: bootstrap
bootstrap o
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