Lecture Three
Sampling using R

Dr. Hassan Abuhassan
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7sample

# sample(x, s1ze, replace = FALSE, prob = NULL)
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## Sampling from vectors ###

RE R R R R R R R B R R R 3
sample(1:100, 12)

# 25 88 29 43 61 26 78 12 7 33 69 2

sample(c(2,4,6,8,10),3)
# 6 4 2
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sample(c("A","B","C","D"),6, replace= TRUE)
#IIAH 'IPDII ”A.” IIDH 'IPEII ”A.”



EJJMMJ&\;JX‘CA%QL._\M

Fla )Yl pedie s o

Xx<-c(2,3,4,5,7,8,9,10,12,14,15,16)
sample(x, 5, replace = TRUE)

sample(c("™Male"”, "Female™), 10, replace = TRUE)
# [1] "Male” "Female” "Female" "Male" "Male™ "Male” "Female"
[8] "Female" "Male"  "Mmale"

=

sample(c("wB", "GAZA"), 10, replace = TRUE, prob=c(0.6, 0.4))
T [l] 1IG.I§IEI,':HI“ ”G..l:'lzl,':ﬂl‘l II-PIIIIEU IIGA‘EAII III.'.' n Ill'"lE_” "I-IIIIIII-BII IIG.":I.EA"I II.PIIIIEII
[10] "wB"
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# working with Data Sets ##

B S R R R R R R R R S S R R R
#Showing Data sets that are included in R Basic library

#1ibrary(help = "datasets")
libraryChelp = "datasets")

# AlrPassengers Monthly Airline Passenger Numbers 1949-1960

# Blsales Sales Data with Leading Indicator

# BOD Biochemical Oxygen Demand

# C02 Carbon Dioxide Uptake 1n Grass Plants

# ChickWeight Weight versus age of chicks on different diets
# DNase Elisa assay of DNase

# EuStockMarkets Daily Closing Prices of Major European Stock
=

# |
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#datasets::

data <- datasets::iris

View(data)

head(data)

# Sepal.Length Sepal.width Petal.Length Petal.width Species
#1 5.1 3.5 1.4 0.2 setosa
# 2 4.9 3.0 1.4 0.2 setosa
¥ 3 4.7 3.2 1.3 0.2 setosa
# 4 4.6 3.1 1.5 0.2 setosa
¥ 5 5.0 3.6 1.4 0.2 setosa
# 6 5.4 3.9 1.7 0.4 setosa

mean(data$Sepal.Length) #Population mean = 5.84
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sample(data_name, sample size) : Al aaa3u ddas 40 gl die Caail o
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## Sampling from a Vector
R S R R A R S A S R S R R R S 3 3

sample(datafSepal.Length,20)
# [1] 4.9 6.7 5.1 6.46.55.15.95.46.44.45.05.15.47.74.64.55.45.6

# [19] 6.1 5.0

sample_data <- sample(data$Sepal.Length,20)
nean(sample_data) #Sample mean = 5.75
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install.packages("samplingbook", dependencies = TRUE)
library(samplingbook)

attach(mtcars)

’mtcars

Help(mtcars)

# A data frame with 32 observations on 11 (numeric) variables.

#1,1]
#1, 2]
#1, 3]
#1, 4]
#1, 5]
#1, 6]

mpg
cyl
disp
hp
drat
wt

# lill) Cale ) yziad J gea sl

Miles/(US) gallon
Number of cylinders
Displacement (cu.in.)
Gross horsepower

Rear axle ratio
Weight (1000 lbs)

e Aalxial) o el aaas 5 A jal) Cudity 80V 5 o

L@ aada (A Jgeasll g ULl Ae gane 8 :L0G o



mtcars «ila Ao Jlia — 48kl Alnll

GUlul) Cala e o yeil) o
nrow(mtcars) # (laaliall) COlaull dae 48 yaa
View(mtcars) # iliadic 33U & ULl Cala (i je
head(mtcars) # clalie 6 Jsl (e

mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RXx4 21.0 & 160 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 wag 21.0 & 160 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 22.8 4 108 93 3.85 2.32018.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1
Hornet Sportabout 18.7 8 300 175 3.15 3.440 17.02 0 0O 3 Z
Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1
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### Exporting the data frame into Excel — #E###E#EEH

L L T L L T 1 181 01 1181 ST 1818181 811813
install.packages ("writex]")

Tibrary(Mwritex]")

write_xlsx(mtcars, 'mtcars.xIsx") # file saved in the working directory

getwd() # To know the current working directory
##############1%5#############################################################################
## Using Exce
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## Now open the data in Excel and calculate the sample size per stratum using:

## 1. Prportional Allocation

## 2. Neyman Allocation using the variance of "mpg"

## 3. Cost_Optimal allocation using the cost 500 for stratuml (am=1) and 100 for stratum2 (am=0)
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table(am)
#am
#0 1
#19 13
:Sample allocation to strata pavesill ¢ ¢ Je sl dgbll Gliel) aas Clus o
Proportional allocation .1
Neyman allocation (optimal) .2

Cost_Optimal allocatio .3
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stratum1 = mtcars[mtcarsSam==1,] # Jaiic cala A 4l Akl Cilaalin aasg
N1 = nrow(stratum1) # 13 ¥l skl 8 claliall s
S1=sqrt(var(stratum1Smpg)) # 6.166 ¥l dsdall & 5 jlmall il jai¥) Gl

stratum?2 = mtcars[mtcarsSam==0,] # Jaiis cala A& 400 daulal) Cilaalia xiag
N2 = nrow(stratum?2) # 19 4l dalall 8 Glaliall axe 19
S2=sqgrt(var(stratum2Smpg)) # 3.834 4l Akl & o jlmall ol i) Clua
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* # Using proportional allocation (uueu‘ ds uA) ‘ALAAY‘ M‘
")

sample_size=stratasamp(n=10, Nh=c(N1,N2), Sh=c(S1, 52) type '‘prop
sample_size

#Stratum 1l 2

#Size 4 6

# Using Optimum allocation ) Neyman Allocation
sample_size=stratasamp(n=10, Nh=c(N1,N2), Sh=c(S1,52), type="opt")
sample_size

#Stratum1l 2

#Size 5 5

# Using cost Optimum allocation

sample_size=stratasamp(n=10, Nh=c(N1,N2), Sh=c(S1,52), Ch=c(500,100), type="costopt")
sample_size

#Stratum 1 2

#Size 3 7



Drawing the sample Using Cost_optimal Allocation as an example
JEaS JiaY) QIS (auadl aladiuly ddel) G

samplel <- stratum1[sample(1:nrow(stratum1),3,replace=FALSE), ]
samplel

sample2 <- stratum2[sample(1:nrow(stratum?2),7,replace=FALSE), ]
sample2

total sampled_data = rbind(samplel,sample2) # Merging the two
samples

total sampled data
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alaa) Mall alaall i total_sample awl cand JusS) CaleS dal) Cale i #
Lo WS (el
write_xlIsx(total sampled data,"total _Sample.xlsx")
getwd(): ol aladll 48yl
b LS twritex] o2 s Vsl Lewall cong A a zling jeY) 138 (K
install.packages("writex!")
library("writexl")



 Samplel

 # mpg cyl disp hp drat wt gsec vs am gear carb
* # Lotus Europa 304 4 95.11133.77151316901 1 5 2
* # Datsun710 22.8 4108.0 933.852.3201861 11 4 1

* # Mazda RX4 Wag 21.0 6160.01103.902.87517.02 01 4 4
* sample2

o # mpg cyl disp hp drat wt gsec vs am gear carb
* # Duster 360 14.3 8360.02453.213.5701584 00 3 4
* # Merc 450SE 16.4 8275.81803.074.070174000 3 3

e # Lincoln Continental 10.4 8 460.02153.005.42417.82 00 3 4
* # Hornet 4 Drive 21.4 6258.01103.083.2151944 10 3 1
* # Cadillac Fleetwood 10.4 8472.02052.935.2501798 00 3 4
* # Hornet Sportabout 18.7 8360.01753.153.44017.02 00 3 2
* # Pontiac Firebird 19.2 8400.01753.083.845170500 3 2
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> total_sampled_data = rbind(samplel,sample2) # Merging the two samples
= total_sampled_data

mpg cyl disp hp drat wt gsec vs am gear carb
Lotus Europa 30.4 4 95.1 113 3.77 1.513 16.90 1 1 5 Z
Datsun 710 22.8 4 108.0 93 3.85 2.320 18.61 1 1 4 1
Mazda RX4 Wwag 21.0 0 160.0 110 3.90 2.875 17.02 0 1 - -
Duster 360 14.3 8 360.0 245 3.21 3.570 15.84 0 0O 3 4
Merc 4505E 16.4 8 275.8 180 3.07 4.070 17.40 0 O 3 3
Lincoln Continental 10.4 & 460.0 215 3.00 5.424 17.82 0 0O 3 -
Hornet 4 Drive 21.4 6 258.0 110 3.08 3.215 19.44 1 0O 3 1
Cadillac Fleetwood 10.4 8 472.0 205 2.93 5.250 17.98 0 O 3 -
Hornet Sportabout 18.7 8 360.0 175 3.15 3.440 17.02 0 0O 3 2
Pontiac Firebird 19.2 & 400.0 175 3.08 3.845 17.05 0O O 3 2

et
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table(total_sampled_dataSam)

#01

#73

nh=as.vector(table(total sampled_dataSam))

nh

#[1]73

wt = nh/sum(nh) # Calculating Sampling Relative Weight: sum(wh) must equal 1
wt

#[1]0.70.3
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stratamean(y=total_sampled_dataSmpg, h=as.vector(total_sampled_dataSam),wh=wh)
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stratamean(y=total_sampled_dataSmpg, h=as.vector(total_sampled dataSam),wh=wh, eae=TRUE)
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samplingbook : 4e =l auil

1. stratasamp Aiell KU aaadl 48 jee die 3uda JS 8 Al aas il
sample_size=stratasamp(n=10, Nh=c(N1,N2), Sh=c(51,52), type="prop")
samplel <- stratum1[sample(1:nrow(stratum1),3,replace=FALSE),]

2. samplel <- stratum1[sample(1:nrow(stratum1),3,replace=FALSE),]

3. Stratamean: 4l gyl aladiulyg die @by o pUy (aluad) gl o ja ol Gileead

stratamean(y=total_sampled_dataSmpg, h=as.vector(total_sampled_dataSam),wh=wh, eae=TRUE)



