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Abstract

The purpose of this independent study were as follows: 1) to analyze
the statistics and trend of the customer experience feedback using R-Programming
Language and 2) to evaluate the accuracy of measurements based on the statistics and
trend analysis of the customer experience feedback using R-Programming Language.

This research consisted of two main steps. The first step was Collecting
the Data Involving feedback user from the Facebook fan page of the mobile operators
in Thailand. In this step, a Naive Bayes classifier was used to extract words from each
sentence for Thai language and analyze the sentiment of sentences. The second step
was selecting 400 sentences that contained negative feedback. Then, the sentence was
classified into 4 different groups; 1) gender 2) promotion 3) service problems and 4)
posting time. In this procedure, an R programming Language was employed to
develop the commands for statistical analysis, validate the hypothesis, and show the
result as data visualization for a multiple regression analysis and evaluation of the
correlation between variables.

From the experimental results, it was found that the service problems
were difficult to contact service center and delay in responding to customer questions.
However, the trend of the customer experience feedback and service problems were
significantly difference in term of statistical results at 90% of confidence level. The
evaluation of the variant analysis to determine the accuracy of prediction model
depended on three main groups i.e., gender, promotion, and service problems in
which the percentage of standard error was equal to 1.046%. To show the
performance of the method in terms of accuracy, the trend of the customer experience
feedback and F-measure were equal to 98.95% and 71% respectively.

Keywords: R-Programming Language, Facebook, Customers Experience Feedback,
Statistical Analysis
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6 => "dovi"
7 => "ag"
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5 female A Response 24-08
6 male D Internet 12-16
7 male D Internet 08-12
8 male A Private 16-20
9 male B Charges 20-24
10 male B Charges 12-16
11 female C Internet 16-20
12 male D Internet 08-12
13 male A After Sale 12-16
14 female D Response 12-16

! v a3 J
A 3.10 ndasnihaemsvamnudoeyaluginuy 1Wa Excel
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o 4 4
4) mavhndoya 910 1W8 Excel iiolszuranadoyadie Tsunsu R

File Edit View

File Edit Statistics Graphs Models Distributions  Tools Help
New data set..

(R o Mo ot e [ View it z| Mo » <1 sctve mocel|
Load data set...

R Script |R Merge data sets...

@ R Console

. from text file, clipboard, or URL... P
R is free soff Data in packages L4 from SP55 data set...
You are welcom
Type 'license Active data set L4 from SAS xport file...

Manage variables in active data set * from Minitab data set...
R is a collaba from STATA data set.
Type 'contribul)l
'citation()' aof|
Type '"demo() "' Ji i
<

'"help.start ()"

Type 'gf)' to |

[Previcusly safl| Output

| »

> local ({pkg <
+ if (nchar (pkg|
Loading requiz|

Loading requiz|

Loading requiz|

Loading requig

Rcmdr Version

>

A 9 o Y 9 7
HNINN 3.11 WL!WE]LL’E(@Qﬂﬁuﬂ,"ll'lsllﬁliql,ﬁﬁﬂﬂ"h/\la Excel

File ZEdt VoMY | e bt Datay Satstts =GP MO Disobuions =T ools = Hel

(R Dstaseb[ Datib | [,/ Edtdatase] |5 Viewdataset] Modsk | cioscemaces
R Comole R 5eript R Marka
i gender package problem

R 13 free sofy - 1 female A move 12.00-16.00
You ard weitod Datafb <~ readiL("D:/Deskiop/data L::Lfl’nuctxmhl«?l.nz.xl:sx', rownames=FALSE, 1 I 2 male B chargss 12.00-16.00
Type ‘Adgansell|| HeRECT=INE, ao%iR, shocoss "4 S0 i THE) ! 1 female £ Tnernst 16.00-20.00
| 4 male 5  Hesponse Z0.00-24.00
H 13 a collabg | 5 [emale A Response 24.00-08.00
Type ‘contribu | E male D Intermet 12.00-16.00
'citation()' o 7  male T Intermet 0A.00-12.00
8 i male A private 16.00-20.00
Type "dema()" ¥ 3 male B charges 20.00-24.00
"help.seact{) ]| * L 10 male B chargea 12.00-16.00
Type 'g(}' to 11 female C  Intermet 1&£.00-20.00
12 male D Internet 08.00-12.00
[Previously saf| Output 13 male A after sale 12.00-16.00
1 14 female D  Response 12.00-16.00
) ]..oc?al 1te%g 4| |y patash < readiL ("D:/Desktop/data test/facehookdaral ¥lsx", rownames=FATSE, [ 18 male & Response 02.00-12.00
+ if (neher (plg | || header=TRUE, na="", sheet="facebookdata2", stringshsFactors=TRUE) 16 female C  Response 12.00-16.00
Loading requir|| ceor T ’ 17 male S move 08.00-12.00
Loading requir|| 10 male i} charges 20.00-24.00
Loading requiz|| 18  male D Internet 16.00-20.00
Loading requir|| 20 male N TIntermet 20.00-24.00
21 male A private 03.00-12.00
Hemdr Version 22 [emale A Intermet 12.00-16.00
23 female e mave 12.00-16.00
» I 24 female L Respnnas 0A.00-12.00
2: male D Hesponse 12.00-1&.00

il 3.12 viweudawansaswdoUANUAs U IMVeImsiTeyadleTisunsu R
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a 4 aa o
5) AnTzRvoyanedna laeldldsunsy R lumsiszurananaziinauedoya

v H Y
Tugiunuasie wagnswl Taelidaedesgamdsnldlumsiszunana aail

!"“'J .
Output ﬁﬁiSuhmﬂ

+ .Table <- xtabs(~gender+package, data=Datafb)
+ cat ("\nFreguency takle:‘n")

+ print {.Table)
+

+

+

cat ("\nRow percentages:in")
print (rowPercents|(.Table) )
1)

Fregquency tableﬂ
package
gender 2 B C D
female 31 &4 68 41
male 40 49 51 56

Row percentages:
package
gender I B c I Total Count
female 15.2 31.4 33.3 20.1 100 204
male 20.4 25.0 26.0 28.6 100 1396

A 3.13 wiheeuaasyamaslumsinneiveyaneana

U

aedyamdinislszuranalugdununs v
>with (Datafb, Bagplot (Gender, by= Package, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))

— package
oo BT
=
=
= =
(]
(=2
Py -
[ =
@
=
DN S
[
o=
o~
(=2
P
female male
gender

AR 3.14 wihvenaasgamdamsszuianans v
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1) aDABINTIUUT (Descriptive Statistics) 1AA N1THINLIIANND Fo8az
1 l:'
AMNae tazniv

1 d o 1 1] '
(1) A5e8az (Percentage) lumsinauodoyalnsldiosazioNzuoniilu
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ﬂl@yjaGlmmazﬂquﬂmm’mmayjamwm‘nmamﬂu 100 Iﬂﬂﬂ?iﬂﬂﬁzﬂqﬂﬂﬂuﬂaﬂlﬁﬂlﬂﬂ!@
(Mean)
A I o T 4 ) A a )
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(3) n3 (Graph) WuTasead niunuanuduiusszriedoyaniidoya
v v o dAn 1o o 1Y & b o Y Ay Y A ¥
doo anuduiusa lulihinandeuiluaudausu viedoyadesizosnindgie iy
Aaa a [ a a 4 [ dy
2) anaFsoyuu ldun MINAToUANNATIU AT NTAATIZHNITOANDY AT
a I a aa Aa
(1) MINATDUANNATIU (Testing of Hypothesis) WUITMTURIEDAIF
d' d‘ 9 (% v Aa [ d‘ Y Y % [ =1
pynuneIvesnumsaadulvagldnvazuestszmninauls Taglddayanindrodis 1
Y Y
TUAdY UT2NoUME MIAITUNATIUNNEDA , MIMYuaTEaUBdIAYN1eEDa , MItaen
adalunInaaey , NMIMIAINGA / WA p-value azmsaaaulanazaginanisnaaeu
a J [ v J
(2) MIAATIEHANUDADDIUALAUTUNWUTD (Regression Analysis and
. a 4 A A J I ax aad
Correlation) N153ATIEHANNDADONTONITYTEUIMKTBNITNEINTA W UITNITNINFDAN
1 [ Y] 4 1 @ % 1 v
I¥adaunmsiduasansodu Iaanuaannuadun s senadlsaoadansou1nnI ¥4
Usznoualnsa1uniada (dependent variable) fUAU 5D AT 0819110841967 (independent
. a d a 4 1 ' .
variable) M5 ATILHANNDANOEN 2 UTeANAe N15AATIZHANNIADBEBE19918 (Simple
. a 4 a a . .
Regression) uazmmm31$wmmaaﬂwnﬂmw%wa«ff@uw%wqwn (Multiple Regression)
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a % v t-ﬁ' Y A t-ﬁ' Y A
1. Nﬁﬂ"li?!ﬂi1$ﬁmﬂuﬁﬂ1uiﬂiiﬂl‘ﬂu‘ﬂ1°ﬁﬂiﬂ1i ﬂ@ﬂ11’l‘1"lﬂ‘ﬂ1ﬂﬂ1ﬂ‘ﬂﬂ§ﬂ1§ uag

Y

|l d' d
N INan

'
< a9

GLGIQf)ﬁWﬁQIIHLLﬂﬁJ R Commander Lﬁi’]tlﬁﬂ\iﬂWiLL%ﬂLH}Qﬂ’ﬂNﬂ iﬂﬂaxﬁ}”IuLWﬂ

[
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wilsngveya Aell

>local ({

+

. Table<- with (Datafb, table(gender))

+

cat ("\ncounts:\n")

+

print (. Table)

+

cat ("\npercentages:\n")



+ print (round (100*. Table/sum (. Table), 2))

+1)

counts:
gender
female male
204 196
Percentages:
gender
female male

51 49

57

MINA 4.1 Samuasfosas SN
(n = 400)
adsauynna U (AU) $ounz
N
1) 98 196 49.0
2) MM 204 51.0
59U 400 100.0

1 ' U o ] o U 1 g a o
1NAT N 4.1 WU NYNAIDYN T1UIU 400 AU muimﬂuﬂmwwaﬂm AMUIU

a 4 9 ° a 9
204 AU AAIUTBIAZ 51.0 LNATIE TIUIU 196 AU AATIUTDERAL 49.0
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RMUIUAN)

y 1Y
FAL

200

150

frequency
100

50

T T T T T T X (1N
1.0 1.2 1.4 1.6 1.8 2.0

gender

MUN 4.1 NIMHAAIANHULNIUNAYDINGUAIDY 1

=KX o 1

1 <3 Y ] g a a
ﬂWﬂﬂWW“ﬁ 4.1 Llﬁﬂiclﬁlmuﬂ\‘lﬁﬂ‘]ﬂm%‘ﬂNLWﬂﬂl@ﬁﬂ@ﬂﬂﬁ@ﬂWﬁﬁ%ﬂﬁuﬁW UAZUINIT
Y a A o JA A = B " g a =& g A ¥
GU’ENEﬁﬂﬂiﬂ1§!ﬂ‘i't)elﬂﬂIﬂiﬁWﬂﬂJ@ﬂ@iWﬂﬁuﬂ ﬂ’)uiﬂi‘glﬂulWﬁWﬂJ\i Gﬁﬂﬂﬂﬂﬂiﬂ1h1imﬁ@ﬂ1%’
o o oA A = ' Y a o Y
ﬁﬂ‘]&lﬂ!%fﬂiﬁ@‘ﬂ3‘1J°1J§$ﬁ1jﬂ15ﬂ!‘1/]’(3f11ﬂ‘iﬂLWllﬂ’NﬂJ‘WQW’EJGl,%GIﬂﬂ1§1%ﬂiﬂ1iﬁlulwcﬁﬂﬂ"ll’t]\itjlﬂﬂW
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a9

I¥e1da 1151051 R Commander tNoUaaInIHanuadnMud Josazdiu s Tusu
~ J a 9 [ =¥
nl¥usms wwilsingioya Al

>local ({

+

. Table<- with (Datafb, table(package))
+ cat ("\ncounts:\n")
+ print (. Table)
+ cat ("\npercentages:\n")
+ print (round (100*. Table/sum (. Table), 2))
+1)
counts:
package
A B CD
71 113 119 97
percentages:

package
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A B C D
17.75 28.25 29.75 24.25

Y Aa

A o 9 o o A
T NN 4.2 muauuam’aElazmuuﬂmﬂﬂﬂn%uﬂﬂmimi

(n = 400)
adsaIuynna U (AU) $ounz
Ts Tusuildisms

D TdsTuFusieden (A) 71 17.75

2) TdsTusuaniEu (B) 113 28.25

3) TulsTusufinthunnuEags © 119 29.75

4 TusTudutiaInsdwiiode (D) 97 24.25

591 400 100.0

~ 1 ' o ' ° 1 19 9 o < Y
DINAIINN 4.2 WUINGUAIDEN 311U 400 An a2 Tvay 19 T1)s Tuduiiiaiu
<3 A A ) a I 9 A o a a
AW (C) 1INNgA Ao 31U 119 AU AauTesas 29.75 59903110 15 TuFUALRY
o a < % <3 9 o o a <3
(B) 912 113 au dadludesaz 28.25 Tals Tudutia Insdnniiene (D) 914U 97 AU Aatlu

9 o A o a g 9 o
Foeaz 24.25 uaz 115 TuFusrameu (A) 914U 71 au Aatludeeay 17.75 auaiau

@UIUAY)

120

100
)

80

frequency
60

40
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° X (s Tusuiildhizms)

1.0 15 2.0 25 3.0 35 4.0

package

Ad 4.2 nsluaaaTys Tusunldusms
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10NN 4.2 uaaslimudals Tugunlsuinsnnguatessaiulvylvanu

= 9y
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= Y Y A = 1 a o 4] 1 Aa Y A
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l,mﬂm\iﬂuvl‘ﬂ muuGlumm@uﬂumm@LWMﬂNNWQW@%ﬂJNQﬂﬂﬁ]ﬂﬂ’;‘ihgﬂﬂﬂﬂﬂﬂﬁﬂﬁn

ponnu liunu
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TdMdaT5unsu R Commander tiouaaInsuanuasnnud Sosay mudynin
Y a 9 o &
Wumﬂmﬂ%mms ﬁ]gﬂiwﬂ{]"l]@ll"ﬁ AN

>local ({

+

. Table<- with (Datafb, table(problem))

+ cat ("\ncounts:\n")

+ print (. Table)

+ cat ("\npercentages:\n")

+ print (round (100*. Table/sum (. Table), 2))

+1)

counts:

problem

after sale charges Internet  move private Response
27 44 101 16 49 163

percentages:

problem

after sale charges Internet  move private Response

6.75 11.00 2525 4.00 1225 40.75
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A o Y o A 9y A
M1319N 4.3 mmuuaziaaazmuuﬂﬁmﬂﬂgﬁmwmmmﬂ%mmi

(n =400)
adgauynna U (AU) $ounz
Jymanunnmslsusms
D USmMsnaamsveliua (After sale) 27 6.75
2) nmuimsnlaldasins 19 (Charges) 44 11.0
o a =] £
3) dynnudumesiiia lia (Internet) 101 25.25
4) §remea1 (Move) 16 4.0
I 1 @ .
5) anuudaiuad (Private) 49 12.25
6) AARDENANBLAININAIH (Response) 163 40.75
520 400 100.0

INM1TWN 4.3 WUINQUAIDEN 11U 400 AU U Trgy wullyriAanesinaey

° 4 A o a [ Y A
ATDTUATEN (Response)ﬁJWﬂ“V]i:fﬂ 11U 163 AU AAUT08aY 40.75 T9909UIA0 ﬂiyﬁ']

[ a =1 1 o a g 9 I v (%
doynuoumosiia lid (Internet) 1121 101 AU Ailudesas 25.25 Tymianuiluaiuda

(Private) 119U 49 Y Aaludesay 12.25 Waa1u3n13n 1u'l1daiins 19 (Charges) $11471 44

a a3 a [ ] o a I
au Aatludesazi1.0 dyrruimavasnisvie lid (Afer sale) $1u2u 27 au aailudooas

9 1 " 9 o a I 9 o w
6.75 !Lagﬂiyﬂ']ﬂ']ﬂﬂ'lﬂﬁ'ﬂﬂ (Move) 31UU 16 AU atlusooay 4.0 91U
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(Frauan)

Y Response

150
I

Internet

100
!

frequency

Private

— Charges

50

After sale

= X ({Jaymiinw)

problem

d' d‘ J a
NN 4.3 ﬂiTWLLﬁﬂ\‘]ﬂﬂJﬁ"lTlW']ﬁ]”lﬂﬂ”liiclﬁﬁﬂ"li

9 1
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1N 4.3 waaslimudadopng q Agndrdiulnalszaulymanms 1y
A ' 9 Aa 2 1 3 ' A A = Y
U35 oeAnsnsud lilyminadulesnss szsreaadansuniunNuiane lavesgna
A = A ¥ JAmg Y 1w Y s
taziiuaNuNIne lavseaivlszaunsaing 1undignAi1veteansiod
1#e1da11511n51 R Commander [NOUAAINTHINUIIANND FD802 A1UFINIA
d' 4 [ dy
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>local ({

+

. Table<- with (Datafb, table(Post time))

+ cat ("\ncounts:\n")

+ print (. Table)

+ cat("\npercentages:\n")

+ print (round (100*. Table/sum (. Table), 2))
+3)

counts:

Post time
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08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00
84 167 84 53 12
percentages:
Post time
08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00
21.00 4175  21.00 13.25 3.00

MINN 4.4 nunazdosazsuunmuranan lnad

(n = 400)
adearuyana 19U (AN) $ouay
Fraaf Tnad
1) 08.00 - 12.00 U. (08-12) 84 21.0
2) 12.00 - 16.00 4. (12-16) 167 41.75
3) 16.00 - 20.00 1. (16-20) 84 21.0
4) 20.00 - 24.00 Y. (20-24) 53 13.25
5) 24.00 — 08.00 1. (24-08) 12 3.0
59 400 100.00

1NNT190 4.4 WD AFUAIBE1N 11U 400 Au @ vy Twad Tuaaenan 12.00
-16.00 w. AR U 167 au AalluTesay 41.75 599a911A0%291981 08.00-12.00 U.
HATFINIAT 16.00 - 20.00 U. 14U 84 AU AnluTosaz 21 M1AU ¥291981 20.00 - 24.00 U.

o a g 1 o a g
UIU 53 AU ﬂﬂlﬂu%ﬂﬂa% 13.25 1ag 9331301 24.00 — 08.00 Y. MUIU 12 AU ﬂﬂlfﬂu%ﬁ]ﬂﬁ% 3

AaINL
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9

Statistics > Contingency tables > Two-way tables ¥1ls 1ﬂ§]‘fll’0y,a Aqll
LT Py
e ot Ve WP kit Data [Stasics| Graphs Models Ditioutions Tools Help

@ oo

R R Console

Summaries 4 [iSe 48 | | _
o active model>
i)
R Script |R Markdo Means Y Multi-way table..

: Proportions » Enterand analyze two-way table..
{with(Datafl  yarances } ENOET, SCale="irequency , bDreaks="Sturges”,
col="darkg

You are welco:
Type 'license

Nonparametric tests »

i } {with(Data . . . =package, scale="frequency", breaks="Sturges"
R is 2 collzb 1=vgary  Limensional analysis b ' ! !
Type 'contrib o ar . ,

‘citation() } {with(Data Fit madels =posttime, scale="frequency", breaks="Sturges"
, col="darkgray"))

Type 'demn()’ | } {with(Datafb, Hist({id, groups=problem, scale="fregquency", breaks="Sturges",
col="darkgray"))

}

F

lhelp.startt} '
ype 'g()" to ||

NN 4.5 Tiﬁ}"l"l]ﬂf’h’cgfl\‘lll,ﬁﬂﬂﬂ"Ii!,!,i]ﬂLL“l]\‘lﬂ’JHla!l,‘U‘Uﬁ’O\‘]‘VI”I\‘]
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)

‘ Two-Way Table

B v . ———

Data |Statistics

Row variable (pick one)

Column vanable (pick one)

Compute Percentages

Column percentages

() Percentages of total

) No percentages

Hypothesis Tests

[7] Chi-square test of independence
[] Components of chi-square statistic
[T Print expected frequencies

[ Fisher's exact test

l@Heip] l %Raﬁ” o 0K llx&n(ei

£

l : T

NN 4.6 1’713!}1’1]’E)?T’JE]EJ'NﬁWﬁ'}QﬂﬁLﬁﬂﬂﬁ}’JL!‘IJilﬁﬂu%ﬂl!ﬂ\iﬂ’nuaLL‘]J‘]J?f?N‘VIN

dile Edit Data Statistics | Graphs | Models Distributions Tools Help

Color palette...
R Detoset [ Datato| TP ] bodel
Index plot... RR Graphics: Device 2 (ACTIVE) E 3
t Script | R Markdown Dot plot...
{with(Datafb, Barpl H'm)_gmm”' Eyle="parallel"™, i
legend.pos="toprid  Density estimate... Bb="Frequency”))

} {with(Datafb, Barj
legend.pos="topr]
} {with(Datafb, Barj

Stem-and-leaf display.. style="parallel",
1 ab="Frequency™) )

&, style="parallel®

Boxplot..

Quantile-comparison plot... o
., legend.pos="topl—  _ Wlab="Fregquency")) w7
} {with(Datafb, Barj Scatterplot... atyle="parallel™, |
legend.pos="topr] Scatterplot matrix... lab="Frequency”) ) H
} 2
e I 2
XY conditioning plot... — ~
Plot of means...
Output Strip chart.. >
—————— E o |
> with(Datafb, Elam Time", ylab="Freguency")) ic = o
Pie chart... o
> with(Datafb, Barp[— _ lem", ylab="Freguency"}) 2
3D graph 4 w o
> with(Datafb, Barp| Savegraphtofile ¥ |style="divided®, o
+ legend.pos="toprignc., Zlab-rpropleme, vlab="Fregquency"))
> with(Datafb, Barplot(package, by=gender, style="divided”, -
+ legend.pos="topright"”, xlab="package", ylab="Frequency")) —
> with(Datafb, Barplot(package, by=gender, style="divided", |
+ legend.pos="topleft", xlab="package", ylab="Fregquency"))
o 4

v

with(Datafb, Barplot(package, by=gender, style="divided”, legend.pos="top",
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>local ({
+ . Table<- xtabs (~gender+package, data=Datafb)

+ cat ("\nFrequency table:\n")
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+ print (. Table)
+ cat ("\nRow percentages:\n")
+ print (rowPercents (. Table))
+1)
Frequency table:
package
gender ABCD
female 31 64 68 41
male 4049 51 56
Row percentages:
package
gender A B C D Total Count
female 15.2 31.4 33.320.1 100 204
male 20.425.026.028.6 100 196
>with (Datafb, Barplot (Gender, by= Package, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))

Y a

= 9 o o A
3197 4.5 Voyadwunauwe 115 Tugunlyuinmg

(n =400)
Tos Tudunldusns W1 N 3
=
510U (A) 40 31 71
PURY (B) 49 64 113
< Y <3

HATUANEIGI (O) 51 68 119
e Insdnniede (D) 56 41 97
33U 196 204 400
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>local ({
+ . Table<- xtabs (~gender+problem, data=Datafb)
+ cat ("\nFrequency table:\n")

+ print (. Table)



68

+ cat ("\nRow percentages:\n")
+ print (rowPercents (. Table))
+1)
Frequency table:
problem
gender after sale charges Internet move private Response
female 15 21 46 8 26 88
male 12 23 55 8 23 75
Row percentages:
problem
gender after sale charges Internet move private Response Total Count
female 7.4 103 22539 127 43.199.9 204
male 6.1 11.7 28141 11.7 38.3100.0 196
>with (Datafb, Bagplot (Gender, by=Problem, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))
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(n=400)
YymAnunnms 15usms B N 3
UIMsnaamsvelia (Afer sale) 12 15 27
fnasmsi lildadns 19 (Charges) 23 21 44
@ o JA A =
aana InsAnnilene 1A (Internet) 55 46 101
9 ! 1" 9
g19m1981%1 (Move) 8 8 16
I J o .
ANuuaIua (Private) 23 26 49
ANRBEINABUMNINAIN (Response) 75 88 163
590 196 204 400
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>local ({

+ . Table<- xtabs (~gender+Post time, data=Datafb)

+ cat ("\nFrequency table:\n")

+ print (. Table)
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+ cat ("\nRow percentages:\n")
+ print (rowPercents (. Table))
+1)

Frequency table:

Post time

gender 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00

female 46 81 46 27 4
male 38 86 38 26 8
Row percentages:

Post time

gender 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00 Total

female 22.5 39.7 22.5 13.2 2.099.9
male 19.4 43.9 19.4 13.3 4.1 100.1
Post time
gender Count
female 204
male 196
>with (Datafb, Bagplot (Gender, by= Post time, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))

= 9 ° 1 ~ 4
ATNN 4.7 VOYAVULUNATNLINE G]f'NL'Jﬁ'WITWﬁ@]

(n = 400)

Fraa17 Tnaet 1 N 3

08.00 - 12.00 4. (8-12) 38 46 84
12.00 - 16.00 W. (12-16) 86 81 167
16.00 - 20.00 Y. (16-20) 38 46 84
20.00 - 24.00 Y. (20-24) 26 27 53
24.00 - 08.00 1. (24-8) 8 4 12
39 196 204 400
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>local ({
+ . Table<- xtabs (~package problem, data=Datafb)
+ cat ("\nFrequency table:\n")

+ print (. Table)
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+ cat ("\nRow percentages:\n")
+ print (rowPercents (. Table))
+1)

Frequency table:

problem

package after sale charges Internet move private Response

A 2 7 5 16 12
B 8 29 15 0 13
C 16 6 26 0 19
D 1 2 55 0 5

Row percentages:

problem

29
48
52

34

package after sale charges Internet move private Response Total Count

A 28 99 7.0225
B 7.1 257 13300 115
C 134 50 21.80.0
D 1.0 21 56700 52

169 408999 71

42.5100.1 113

16.0 43.799.9 119

35.1100.1 97

>with (Datafb, Bagplot (Package, by=Problem, style="divided",

+ legend.pos="topright", xlab="Package", ylab="Frequency"))
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>local ({
+ . Table<- xtabs (~package+Post time, data=Datafb)
+ cat ("\nFrequency table:\n")
+ print (. Table)
+ cat ("\nRow percentages:\n")
+ print (rowPercents (. Table))

+5)

Frequency table:



Post time

package 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00

A 14
B 27
C 22
D 21

Row percentages:

Post time

29
49
48
41

12
24
34
14

75

13 3
10 3
14 1
16 5

package 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00 Total Count

A 19.7
B 23.9
C 18.5
D 21.6

>with (Datafb, Bagplot (Post time, by=Package, style="divided",

+ legend.pos="topright", xlab="Post time", ylab="Frequency"))
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>local ({

+ . Table<- xtabs (~Post time+problem, data=Datafb)

+ cat ("\nFrequency table:\n")

+ print (. Table)

+ cat ("\nRow percentages:\n")

+ print (rowPercents (. Table))

+1)

Frequency table:

Problem



1

Post time after sale charges Internet move private Response
08-12 U. 4 9 20 6 5 40

12-16 . 12 25 44 11 9 66

16-20 Y. 3 11 30 7 2 31
20-24 U. 3 10 14 6 0 20
24-08 U. 0 1 4 2 0 5

Row percentages:
Problem
Post time after sale charges Internet move private Response Total Count
08-12 U. 48 10.7 2387.1 6.0 47.6 100 84
12-16 4. 72 150 2636.6 54 395 100 167
16-20 4. 36 13.1 35783 24 369 100 84
20-24 U. 57 189 264113 00 37.7 100 53
24-08 U. 00 83 33316.7 0.0 41.7 100 12
>with (Datafb, Bagplot (Post time, by=Problem, style="divided",

+ legend.pos="topright", xlab="Post time", ylab="Frequency"))

A 9 [ A Y a 1 ~ 4
M1319N 4.10 GUE]igljﬁfl]'l!,L‘Llﬂ@]'lSJﬂiUuW'WIWTJﬁl'lﬂﬂ'lisl‘]ﬁJ5ﬂ'l§uﬁ$‘]f'NL’Ja'l‘VIIWﬁ@

(n = 400)
Yamanuanmslgusms (08-12) (12-16) (16-20) (20-24) (24-08) 57U
9 ! v 9
819A1991%1 (move) 6 11 7 6 2 32
Wnawimsn i 1dasias 19 (charges) 9 25 11 10 1 56
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I J @ .
ANWYUFIUAT (private) 5 9 2 0 0 16
VIMsHaamsv1e'lia (after sale) 4 12 3 3 0 22

33U 84 167 84 53 12 400
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Im (formula = datal $Post time ~ datal $gender + datal $package +
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Residuals:
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-1.5866 -0.4994 -0.3068 0.6932 2.7977
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datal$gender -0.05270 0.10479 -0.503 0.6153
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Residual standard error: 1.046 on 396 degrees of freedom
Multiple R-squared: 0.01019, Adjusted R-squared: 0.002688

F-statistic: 1.358 on 3 and 396 DF, p-value: 0.2551
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} {with(Datafbl, Hist (pack Stepwise model selection... =="3turges",
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Output
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Call:
Im (formula = datal$Post time ~ datal $gender + datal $package +
datal$package + datal$problem)

Residuals:
Min 1Q Median 3Q Max

-1.5866 -0.4994 -0.3068 0.6932 2.7977

Residual standard error: 1.046 on 396 degrees of freedom

Multiple R-squared: 0.01019, Adjusted R-squared: 0.002688
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miﬂixuaawa%’ay‘aiﬂﬂﬁiﬁﬂmﬂm R Commander Lﬁ@”lﬂ“ﬁmgg Package->Load package 9%

Y
151094111814 Select one->1A0n Remdr 921/5103) 11116119 R Commander A4

R version 3.3.1 (2016-06-21) -- "Bug in Your Hair"
Copyright (C) 2016 The R Foundation for Statistical Computing

Platform: x86 64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

Type 'license ()' or 'license ()' for distribution details.
Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors ()' for more information and

'citation ()' on how to cite R or R packages in publications.

Type 'demo ()' for some demos, "help ()' for on-line help, or
'help. start ()' for an HTML browser interface to help.

Type 'q ()' to quit R.

[Previously saved workspace restored]

>
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msihdeyad 14 lu R Commander amnsniildlae dony Import data > from excel file

> a5 ngnihang (excel file Tufinlugduuyng csv.)

File Edit View

File Edit Statistics Graphs Models Distributions  Tools Help

(R oa Mew data set... data set | [[i) View data set| Model: | X <No active model>

Load data set...

R R Console R Script I:R Merge data sets.

R is free solf Data in packages 3 from SPSS data set...
You are welcom : :
Tope ' 11conad Active data set »|  from SAS xport file...
Manage variables in active dataset »|  from Minitab data set...
<[

R is a collabg from STATA data set...
Type 'contribul P e—
"citation() "' o

Type 'demoi)' ||
"help.startc ()"
Tyvpe 'qi}' to ()

[Previously =all| Output

> local ({pkg <]
+ if (nchar (pkg
Loading reguizn
Loading reqguiz
Loading regquirn
Loading reguixn

Rcmdr Version

= |

f@oniuY View data set 92151nQH1NA1S

File Edit Data Statistics Graphs Models Distributions Tools Help
R Datoset[ | Dato | [/ Eeitdao et [ View dataset]  Mode: [ 2 <No active mode>
P
Ll R Seript |R Markdown
; o 2
3’3‘115;:5‘:;22; Datafb <- readXL("D:/Desktop/data test/fﬂsehuukd?taz.xlsx", rownames=FALSE, 2 male B ch;:;‘er: 12.00-16.00
Type 'license| header=TRUE, na="", sheet="facebookdata2", stringsAsFactors=TRUE) 3 female ¢ Internet 16.00-20.00 H
4 male B Response 20.00-24.00
R is a collabo| 5 female A  Response 74.00-08.00
Type 'contribul 6 male D Internet 12.00-16.00
'citation()"' o T male D Internet 08.00-12.00
8 male A private 16.00-20.00
Type 'demo()' - 9  male B charges 20.00-24.00
'help.start()'|| ¢ [ ] 10 male B charges 12.00-16.00
Type 'g)' to 11 female C Internet 16.00-20.00
12  male D Internet 08.00-12.00
[Previously saf| Cutput 13 male A after sale 12.00-16.00
" 14 female D Response 12.00-16.00
> tecal(Bke G noagp oo readXL ("D:/Desktop/data test/facebookdata2.x1sx", rownames=FALSE, 5 male A Response 08.00-12.00
+ if(nchar (pkg| el r " R 16 female C  Response 12.00-16.00
Loading requir + header=TRUE, na="", sheet="facebookdata2", stringsAsFactors=IRUE) 17 male 2 move 02.00-12.00
Loading requir| 18  male B charges 20.00-24.00
Loading requir 19 male D Internet 16.00-20.00
Loading requir 20 male D Internet 20.00-24.00
21  male A private 08.00-12.00
Remdr Version 22 female A  Internet 12.00-16.00
23 female kY move 12.00-16.00
> 24 female A Response 08.00-12.00
—_— 25 male D Response 12.00-16.00

: 2
Tagazimaaaasluldsunsy R aell
>Datafb<- read XL ("D:/Desktop/data test/facebookdata2.x1sx", rownames=FALSE,

+ header=TRUE, na="", sheet="facebookdata2", stringsAsFactors=TRUE)
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d't:! 3. aa aAaayv v a v A
UaAINTIIUINUIINITND mﬂ!ﬂu’]ﬁﬂ1§ﬂ1&ﬂﬂﬂﬂﬂﬂ?!!ﬂi!‘ﬂ&ﬂt}ﬂ ‘Vi‘ii’)ﬂ)!!ﬂiiﬂﬂ!ﬂ]ﬂ

Lﬁ’f)ﬂlmé Statistics > Summaries > Frequency distributions a1l ’Iﬂ;]‘mfl}m'N

Type ‘concrib
‘oatacioni) "

Typa "demo ()"

Typa "qgil" &=

[Previcusly o
* Losal (ipkg
Losding
Loading

Loading
Lomsding

You ace weloo
Type ‘license (]

R a8 & Ocliaba

"help.stare () 9

+ Lf (RoRhar ipkg

] *

> Datafkh <- peadMil ("D:/'Desktop/data teat/facebookdatald.xlex™, rownames=TALIE,
Reader=TRUE, ma=""_ shkest="facebookdata?®, stringeshsFactors=TRUE}

Contingency tables  # Humarical summane:.... Lot -
R Scropt B paode TR0t a
— Fropodtions L] Coum matiing chiorvationt
T ] = 5
bDatafls <= Fa Yarisrnco : _.“q e H, reunamssa=FALSE,
hesder=TR HoAparametie bels Corel#isn P o ra=TRIFE)
Dimencicnal snabmn C owrpdpticn et
Fa el L4 Shap-in- Wik test of nonmalty..
I
I
] :
i Curpan

| i suwmna |

File Edit View

\

Q R Console

R is free soft
You are welcom
Type 'license|

R i=s a collabog
Type 'contribu
'eitation()' o

Type 'demo()'
'help.start ()"

File Edit Data

Statistics  Graphs

Models

Distributions  Tools Help

: (R Detaset|| Dotafb | [ Editdataset]|
R Script |R Markdown

) View data set|  Model:

Datafb

heade |

4 4

< l B e ——

Variables (pick one or more)

Chi-square goodness-of-fit test (for one variable only)

Type 'g()' to

[Previously sa

|l©He|p] l ﬁnm“ o oK Hx(;a.,ce.

Output




101

[

g &
U31ngueya Al

>local ({

+

. Table<- with (Datafb, table(gender))

+ cat ("\ncounts:\n")

+ print (. Table)

+ cat ("\npercentages:\n")

+ print (round (100*. Table/sum (. Table), 2))
+3)

counts:

gender

female male

204 196

Percentages:
gender
female male

51 49

>local ({

_l’_

. Table<- with (Datafb, table(package))

+ cat ("\ncounts:\n")

+ print (. Table)

+ cat ("\npercentages:\n")

+ print (round (100*. Table/sum (. Table), 2))
+1)

counts:
package

A B CD
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7111311997
percentages:
package

A B C D

17.75 28.25 29.75 24.25

>local ({

+

. Table<- with (Datafb, table(posttime))

+ cat ("\ncounts:\n")

+ print (. Table)

+ cat("\npercentages:\n")

+ print (round (100*. Table/sum (. Table), 2))
+1)

counts:

posttime

08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00

84 167 84 53 12

percentages:

posttime

08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00
21.00 4175  21.00 13.25 3.00

>local ({

_l’_

. Table<- with (Datafb, table(problem))

+ cat ("\ncounts:\n")

+ print (. Table)

+ cat ("\npercentages:\n")

+ print (round (100*. Table/sum (. Table), 2))
+1)

counts:
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problem
after sale charges Internet  move private Response

27 44 101 16 49 163

percentages:
problem
after sale charges Internet  move private Response

6.75 11.00 2525 400 12.25 40.75

Glﬁ‘lji!!ﬂﬁ»l R Commander uﬁmmsnmmzmmmﬁamuamma
1A 9NINY Statistics > Contingency tables > Two-way tables

LTI YT e ——

ki file Edit Data [Statistics| Graphs Models Distributions Tools Help

I‘Q Dataset:[l Summaries PH[,_\ - \
»
»
3

= ! o active model>
) Contingency tables Two-way table...
‘R R Console RScript [RMarkdg ~ Means Multi-way table...

Proportions

You are welcom|— Enter and analyze two-way table...

Type 'license {with(Datafh Variances y FNOET, Scale—rrrequencyy breaks="Sturges”,
=n

col="darkg Monparametric tests ¥

: } {with(Data ; . j =package, scale="freguency", breaks="Sturges"
R is a collabg Dimnensional analysis ¥ 5 ! !

Type 'contribu| col="dark d
leitation(}' @ } {with(Data ritmodels Y =postrime, scale="frequency", breaks="Sturges”
, col="darkgray"))
Type 'dema() ' || } {with(Datafb, Hist(id, groups=problem, scale="frequency", breaks="5Sturges", H
help.start ()" col="darkgray"))
H -

vpe 'd()" to

N A o Ay A A
ﬂgﬂi’]ﬂf‘]ﬁu’]ﬁ’m Two-Way Table !lagﬁ’]iﬂiﬂla@ﬂﬁ?llﬂi‘ﬂ@]@\‘]ﬂ’]ilﬁ]ﬂll%\?ﬂ'ﬂuﬂ LHastaen

a 1 d' Y

¥ o v Y v Y Y ~
NITLEAN i@ﬂﬁ%ﬂ]@i@]’)tlﬂi@nﬂ@ﬂﬂﬂﬁ Gl@iﬂ']iif]ilﬁ%ﬂWL!iﬂ 1ﬂﬂﬁﬂ1ﬂ‘]ﬂ’0i°ﬂ@]ﬁ]\1ﬂﬁ

i "o WayTable Rl B
= )

| Data [statistis| R "o Way Table - —— ==
Row variable (pick one) Column variable (pick cne) Statistics

Compute Percentages

olumn percentages
(©) Percentages of total |
() No percentages

Hypothesis Tests

|| Chi-square test of independence
|| Components of chi-square statistic
|| Print expected frequencies

[ Fisher's exact test

l & Apply I

[ l@Heip] l *ﬁnsmH of Ok HxCancei

L J |
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sazannsadenmyenduedeyalugluuuns vl ienfSeuisndoyaladanuuin

Y
=<

D-

51N 90819

ao

dle Edit Data Statistics | Graphs | Models

Tools  Help

o ) 2, o Y, ! v
YU ﬂ’]iu’]iﬁu@ﬂlﬂuaiu@’lu’) ﬂu%xu"llﬁu@qJﬂHaﬂjﬂﬂi"lwuﬂq Bar graph UFAANNAANDUDN

Color palette...
R Dotaset [ Daoto = et|  Mode: | 2 <Ho active madel>
) _
Index plot... Q R Graphics: Device 2 (ACTIVE}
tScript |R Markdown Dot plot...
{with(Datafb, Barpl¢ HISoOg@M.. tyle="parallel”, -
legend.pos="topri( Density estimate.. eb="Frequency") )
} {with(Datafb, Bary Stem-and-leaf display... 3tyle="parallel"®,
legend.pos="tobrl  Bogplot. lab="Frequency”))
} (witn(Datafb, Barl gl compaisonplot. Fr Style="parallel® o
, legend.pos="top: 1ab="F: ") w
} {with(Datafb, Bar] Scatterplot.. style="parallel”,
1egend.pos="toPT!  Seoicplof mari.. lab="Frequency") ) H
’ e | 2 -
[ == ’ v i
XV c plot... 2 g N
Plot of means... =
Output Strip chart.. L Submit .
2 o
IS .
> with(Datafb, Barp G ime", ylab="Frequency™)) o s @
Pie chart... o
> with(Datafb, Barp fem”, ylab="Frequency"))
3D graph e w o
> with(Datafb, Barp Savegraphtofile } |style="divided", o~
+  legend.pos="topright™, XISB="PToBIEn", ylab="Frequency"))
> with(Datafb, Barplot(package, by=gender, style="divided", o
+  legend.pos="topright", xlab="package", ylab="Frequency"}) = 7
> with(Datafb, Barplot(package, by=gender, style="divided",
+  legend.pos="topleft”, xlab="packags", ylab="Frequency"))
o 4

> with(Datafb, Bazplet(package, by—gender, style="divided", legead.pos="top",

. U 4 a o d y
® NUDINNNDVB WA az TS TuFunFuSms wadawsnla ne

>local ({

+ . Table<- xtabs (~gender+package, data=Datafb)

+ cat ("\nFrequency table:\n")

+ print (. Table)

+ cat ("\nRow percentages:\n")

+ print (rowPercents (. Table))

+1)

Frequency table:
package

gender ABCD

female 31 64 68 41

male 4049 51 56

Row percentages:

=R

problem

After Sale
Charges
Internet
Move
Private
Response

)

Frequency

Output

+ .Table <- xtabs(~gender+package, data=Datafb)
+  cat("™\nFrequency table:\n")

+  print(.Table)

[+ cat ("\nRow percentages:\n")

+  print(rowPercents(.Table})

+ 1)

Frequency table:|

package
gender 2 B C D
female 31 64 68 41
mals 40 49 51 56
Row percentages:
package
gender 2 B c D Total Count

female 15.2 31.4 33.3 20.1 100 204

package
A

60
]

50
|
oEoo

B
C
D

40

20
1

20
1

10

female

gender

male
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package
gender A B C D Total Count
female 15.231.433.320.1 100 204
male 20.425.026.028.6 100 196
>with (Datafb, Bagplot (Gender, by= Package, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))

a v A d v day A
® LANUDINNINDUVDI INF LAY ‘U?Q!'Jﬁ]ﬂiﬂﬁﬂ NﬁﬁWﬁmﬂ 9
>local ({
+ . Table<- xtabs (~gender+posttime, data=Datafb)

+ cat ("\nFrequency table:\n") ' 5y svomi

+ print (. Table)

posttime
gender  02.00-12.00 17.00-16.00 16.00-20.00 20.00-24.00 34.00-08.00

+ cat ("\nRow percentages:\n") eanie
+ print (rowPercents (. Table))
+5)

Frequency table:

posttime

gender 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00
female 46 81 46 27/ 4
male 38 86 38 26 8

J

Row percentages:

posttime

gender 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00 Total
female 22.5 39.7 22.5 13.2 2.099.9
male 19.4 43.9 19.4 133 4.1 100.1z -

posttime

60

gender Count

Frequency
40

female 204

0

male 196

Tamale malke

gender
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>with (Datafb, Bagplot (Gender, by= Posttime, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))

a a Y a o dagy A
® LANUDINNINDUVDI INF LAY ﬂmuﬂ17|WU°ﬁ1ﬂﬂ151“lf‘U5ﬂ15 WaﬁWﬁmﬂ 9
>local ({ [ s
+ . Table<- xtabs (~gender+problem, data=Datafb) |:

+ cat ("\nFrequency table:\n")

+ print (. Table)

+ cat ("\nRow percentages:\n")

+ print (rowPercents (. Table))

+1)
8 problem
Frequency table: S | o mersae —
B Charges
B Intemeat
problem 81 | & Pt

B Response

Frequency

gender after sale charges Internet move private Response

40

female 15 21 46 8 26 88

20

male 12 23 55 8 23 75

fermale malke

gender

Row percentages:
problem
gender after sale charges Internet move private Response Total Count
female 7.4 103 22539 127 43.199.9 204
male 6.1 11.7 28.14.1 11.7 38.3100.0 196
>with (Datafb, Bagplot (Gender, by=Problem, style="divided",

+ legend.pos="topright", xlab=" Gender ", ylab="Frequency"))
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>local ({

+ . Table<- xtabs (~package+posttime, data=Datafb)

+ cat ("\nFrequency table:\n")

Output

. + rint (rowPercents (.Table))
+ print (. Table) -

Frequency table:

+ Cat ("\nROW percentages:\n") packag:p;:‘.:;:—riz.gg 12.00—15.2(; 15.00—20.22 zo.oo—za.gg 24.00—03.02
+ print (rowPercents (. Table)) > i b o i :
+ }) packag:p;:.ﬂzr—riié?g 12.00_1:6?2 15.00—2;););) 20.00—2:.3(-)2 24.00—03;(-)2 T:;E;L CGJ;};
Frequency table:
posttime
package 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00
A 14 29 12 13 3  postime I m
o |=en _
B 27 49 24 10 3 7 | a iax
@ 20.24
@ 2408 L
C 22 48 34 14 1 _ 84 _
D 21 4 14 16 5 g
Row percentages: A B c )
package

posttime

package 08.00-12.00 12.00-16.00 16.00-20.00 20.00-24.00 24.00-08.00 Total Count

A 19.7 40.8 16.9 18.3 42999 71

B 239 43.4 21.2 8.8 2.7100.0 113

C 18.5 40.3 28.6 11.8 0.8100.0 119

D 21.6 423 14.4 16.5 5.2100.0 97
>with (Datafb, Bagplot (Posttime, by=Package, style="divided",

+ legend.pos="topright", xlab="Posttime", ylab="Frequency"))
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>local ({
+ . Table<- xtabs (~package problem, data=Datafb)
.vs"h'ﬂk

+ cat ("\nFrequency table:\n")

+ print (. Table)

+ cat ("\nRow percentages:\n")
+ print (rowPercents (. Table))

+1)

Frequency table:
problem

package after sale charges Internet move private Response

A 2 7 516 12 29 S I .

Charges
Internet
Move
Private
Response

40

& 29 15 0 13 48

ooEpooo

30
!

Frequency

B
C 16 6 26 0 19 52
D

20
1

1 2 55 0 S 34

10

Row percentages: o ( =N T

A B C D
problem

package
package after sale charges Internet move private Response Total Count

A 28 99 7.0225 169 40.899.9 71

B 7.1 257 1330.0 11.5 425100.1 113

C 134 50 21.80.0 16.0 43.7999 119

D 1.0 2.1 56700 52 351100.1 97
>with (Datafb, Bagplot (Package, by=Problem, style="divided",

+ legend.pos="topright", xlab="Package", ylab="Frequency"))
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>local ({

i Subenit

Ouipst

+ . Table<- xtabs (~posttime+problem, data=Datafb)

le charges Internet move privace Responae
5 a1 z 15 35

L] LER | 16 (3]
22 12 3

1

+ cat ("\nFrequency table:\n")

0

+ print (. Table)

+ cat ("\nRow percentages:\n")

o - i P 3
Gin e
=

+ print (rowPercents (. Table))

+1)
2 R Comman . —— —— - —
Gle Edit Data Statistics Graphs Models Distributions Tools Help
R Bar Graph L=
Frequency table: o e L]
Variable (pick one} Groups variable (pick one)
lgender - lgender B
Problem o | Boteee 1
Posttime after sale charges Internet move private Response || pot oy posine
08-12 U. 4 9 20 6 5 40 l & Hep I l 4 Reset H o oK H 9 cancel H 7 Apply l
12-16 Y. 12 25 44 11 9 66
16-20 . 3 11 30 7 2 31 8 problem
B After Sale
B Charges
20-24 U. 3 10 14 6 0 20 € @ Mo
=g g g::;I:nse
24-08 U. 0 1 4 2 0 5 g
£ 5
= |
- ]
N
Row percentages: r Ll s
0§12 12.16 16-20 20.24 24.08
PrOblem postime

Posttime after sale charges Internet move private Response Total Count
08-12 u. 48 10.7 2387.1 6.0 47.6 100 84
12-16 U. 72 150 2636.6 54 39.5 100 167
16-20 U. 36 13.1 35783 24 369 100 84
20-24 U. 57 189 264113 00 37.7 100 53
24-08 . 0.0 83 333167 0.0 41.7 100 12
>with (Datafb, Bagplot (Posttime, by=Problem, style="divided",

+ legend.pos="topright", xlab="Posttime", ylab="Frequency"))
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M31% R Commander 1#5UMsIAzvivenaafSuna

U

o 9 9 A a 4 aa @ Y
HUVIUBYAUNDUATIEHNNTDA ﬂswﬂgmﬁmmq

ile Edit Data Statistics Graphs Models Distributions Tools Help | P2
"R Datafbl [E=REER
_@ Dataset: | || Datafbl | [Z Emmamm“@ View dataset| Model: | £ <No active model> e e e
1 1 2 1 1 2 -
Script
Pt |R Markdown - > 1 > > 3 H
7ith(Datafk, Barplet (package, by=posttime, style="parallel", o 3 3 2 3 3 3
legend.pos="topright", xlab="package", ylab="Fregquency")) 4 4 1 2 4 4
7vith(Datafb, Barplot (posttime, by=problem, style="parallel", 2 El 2 1 4 5
legend.pos="topright", xlab="posttime", ylab="Frequency")}) 5 & 1 4 3 2
iev.print (pdf, file="G:/3dzTlsunsu R/caprure A1s¥ww/RGraph.pdf”, 7 T 1 4 3 1
width=5.8, height=5.8, pointsize=12) g 8 1 1 5 3
Jatafbl <- readXL ("D:/Desktop/fdata test/facebookdatal.xlsx", rownames=FALSE, e 2 1 2 2 4
header=TRUE, na="", sheet="facebookdatal", stringshisFactors=TRUE) B 1“ 1o 1 2 2 2
p= 11 [N 2 3 3 3
< L 12 || 1 4 3 1
— HEEN 13 1 1 & 2
12 | 2 4 2 2
-_\:@thmn 15 [N 1 1 2 1
70 16 [N 2 3 4 2
+ legend.pos="topright”, xlab="gender", ylab="Frequency")) o 17 |k 1 1 1 1
1z [N 1 2 2 4
> with(Datafb, Barplot(gender, by=problem, style="parallel", el 12 1 4 3 3
+ legend.pos="topright", xlab="gender", ylab="Frsguency")) 20 | 1 4 3 4
21 RS 1 1 5 1
> with (Datafb, Barplot(package, by=posttime, style="parallel", 22 | 2 1 3 z
+ legend.pos="topright", xlab="package”, ylab="Fregquency")) e 23 2 1 1 2
24 24 2 1 4 1
> with(Datafb, Barplot (posttime, by=problem, style="parallel”, 25 (e 1 4 4 2
+ legend.pos="topright”, xlab="posttime"”, vlab="Freguency")) Ll 25 1 3 4 2
27 [N 1 3 2 2
> dev.print (pdf, file="G:/3duTdsunsu R/capture A1S¥WIU/RGraph.pdf", o 28 1 2 2 5
+  width=5.8, height=5.8, pointsize=12) 29 ekl 2 2 2 1
windnwa 30 30 1 3 3 2 -

Lﬁ’ﬂﬂml“} Statistics > Summaries > Numerical summaries

t R Commander W Eléu

file Edit Data | Statistics | Graphs Models  Distributions  Teols  Help
Active data zet
_Q Dataset:[ - LE = <Mo active model=>
Contingency tables *

tScript [RMarkdd ~ Means '

Frequency distributions...

= = Proportions 4 Count missing ok ions -
Aith(Datafb, Variances 4 Table of statistics... 1, 0
) legend.pog Menparametric tests * Caorrelation matrix... N
with (Datafb, X i 1N X -,
legend.pos Dimensional analysis Correlation test.. "y
dev.print (pd Fit models L Shapiro-Wilk test of normality.. . pds™,
width=5.8, height=5.8, pointsize=12)
Datafbl <- readXL("D:/Desktop/data test/facebookdatal.xlsx", rownames=FALSE,
header=TRUE, na="", sheet="facebookdatal"™, stringsAsFactors=TRUE) E|

=

< | ¥

Y A o Ay N <Y aa
%zﬂsmgwmmﬂ mf]ﬂ@]'\]ul]i‘vmE]\?ﬂ'lﬁ'.]!ﬂﬁ'lgﬂsll@lla‘Vl'l\?ﬁﬂﬁ

U

s -—
"R Numerical Summaﬁes-_ u
Data |tatistics

Variables (pick one or more)

i Summarize by groups...

l@Heipl [ ﬁksn“ o oK leCan:el

rres
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> Datafbl <- readXL ("D:/Desktop/data test/facebookdatal .xlsx", rownames=FALSE,
+ header=TRUE, na="", sheet="facebookdatal", stringsAsFactors=TRUE)

>library (1071, pos=15)

>numSummary (Datafbl [, ¢ ("gender", "package", "posttime", "problem")],

B

+ statistics=c ("mean", "sd", "IQR", "quantiles"), quantiles=c (0,.25,.5,.75,1))

mean

gender 1.5100.500526 11 1 2 2
package 2.605 1.040038 11 2 3 3
posttime 2.3551.047242 11 2 2 3

problem 3.665 1.155905 11 3 4 4

sd IQR 0% 25% 50% 75% 100% n

2 400
4400
5400

6 400

neruedoyadlons M ad Taunsy iNouaAINsHINUIIANUDUBITOYANTBNTNTZVIBVEN

9 a . Y . a o )
mayauazﬂamﬁaﬂ Graph > Histogram ﬂimgwumn Histogram aantaenA s NABINg

] {A Y B
a3 vazdszananudndasans uaas

R R Commander - — = 5
File Edit Data Statistics Models Distributions Tools  Help
Color palette...
R Dateset Datafb] o palelie-§ o Easet Modek | £ ReghModel2 |
Index plot... E
P RrMarkflown Dot plot.. R Histogram
Regmodel.2 < 1m (pol IR |1 .., | - I—
summary (RegModel.2) Density estimate..
with(Datafbl, Hist (g Stem-and-leaf display... ", breal Data Options
col="darkgray"}) Boxplot...
with(Datafbl, :115:(1 Quantile-comparison plot... | P==2k=" | | Variable (pick one)
col="darkgray™)) |- el Sl
with(Datafbl, Hist({ Scatterplot.. breaks:
col="darkgray")) Scatterplot matrix..
| Lnegmph. S
XV conditioning plot.. ~
| Plotof means.. | R Histogram ﬂ
Output Strip chart... - a— . .
- = Plot by groups...
packags 0.0172‘ Bar graph... .7333 w
problem -0.0872|  Pie chart.. 0562 .
Signif. codes: o ' 3Dgraph *| o.05 Plot Options Plot Labels
Save graph to file v
- e - Number of bins: <autox> x-axis label  <autox
" . .
@Ha\p G Axis Scaling < ] »
@ Frequenc y-axis label  <auto>
() Percentages < | | +
) Densities Graphtitle  <aute»
4 | v
l @He\p l l <:§ Reset H %70)( H * Cancel ﬁApply ]
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frequency
40 60 80 100 120
I

20

s muaaInsuanuasaNudved TUs Tudun

15 20 25 3.0 35 4.0
package

aclsla

100 150

frequency
1

50

Post time me

a o
AATICUNITOADDIWII ) D Iﬂﬂlaﬂﬂm‘h! Statistics > Fit Model > Linear regression

I e T N )
L e -
File Edit Data istics | Graphs Meodels  Distributions  Tools  Help

FUINIT

R Dataset |

R Script (R Markdd

legend.pos
dev.print (pd
width=5.8,
Datafbl <- 1
header=TE

Summaries

Contingency tables

Means
Propertions

Variances

* v v ¥

3

Nonparametric tests ¥

Dimensional analysis ¥

Fit models

3

Eset Model:l E <Mo active model}|

F

posttime™, wvlab="Freguency™))

1 R/capture A1SWMWIL/RGraph.pdf",
ze=12)

.

= = L i T ot o

library(el071, pos=15)
numSummary (Datafbl [, c ("gender™
ztatistics=c ("mean",

"adn,

< |

Linear regression...

Linear model...
Generalized linear model...
Multinomial logit model...

Ordinal regression model...

x1sx", rownames=FLLSE,
iz=Factors=TRUE)

"problem") ],
tiles=c(0,.25,.5,.75,1))

| »

E

-
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1 ] o 1 o {3
w5 ngria e nluge Response variable (pick one) taondaulsnvimimiu

1] ] . A o a A o Y Ad 4
alsau tag Fo9 Explanatory (pick one or more) wonaulsoasenmminndluweinsal

g (Z A
M3 A310900 OK
R Linear Regression - - g
Enter name for model: RegModel.2 |
Response variable (pick one]  Explanatory vaniables (pick one or more)
problem |
Subset expression
<all valid cases»
4 | | »
[ @Help l | <:§F‘.eset |[ @}OK J| *Cancel | ﬁhpply |
1 AaAy YA 1 AaaAy ¥ a Y a 4 A
ﬂ1ﬁﬂ¢l‘1ﬂ]1ﬂ 3] 1Z‘Tﬂ§5]‘1/1"lﬂfl]1ﬂﬂﬁ‘ﬂﬂﬁ’ﬂll?fil1]@]@']uﬂ’38ﬂ'liﬂmi'l$°ﬂﬂ1iﬂﬂﬂ®ﬂW’kjﬂm (WD

% v J [ @ [ [ v J o a
naFaUANNFUNUTVBILAaza s NHANUFUNWUT AU lunanala

Qutput

Residuals:

F-statistic

Min 1Q Median 3Q Max
-1.5866 -0.4994 -0.3068 0.6932 2.7977
Coefficients:

Estimate 5td. Error t walue Pr(>|t])

(Intercept) 2.70927 0.25940 10.4494 <2e-16 ***
gender -0.05270 0.10479 -0.503 0.6153
package 0.01723 0.05054 0.341 0.7333
problem -0.08720 0.04553 -1.915 0.0562 .
S5ignif. codes: O "*#%' 0.001 "#*' 0.01 '*' 0.05 '." 0.1 ' " 1

Residual standard error: 1.046 on 396 degrees of freedom
Mulciple R-=quared:
: 1.358 on 3 and 3%6 DF,

0.01019, Adjusted R-sguared: 0.002688
p-value: 0.2551

1 m |

1 Q-Qtﬂ' Y
mananuaas Usznouaie

. A
Estimate 719
A
Std. Error A1®
A
tvalue 9

Pr(>|t]) Ao

Signif. codes: 0 “**** 0.001 “**> 0.01 “*> 0.05”0.1 " 1 fl® JZALNY

1 1 1 { 1 1 % a AJ
HAANNTZHINAUNGY 2 ﬂfﬂ]iJ(ﬂ'lﬁiJ‘]JS%ﬁ‘Vlﬁ)

ANTIAVUNIATFIUVDIHAANVDIAURAY 2 NQN

]
=

ana t nldmageuauuAz Uy

N p-value VOIAETDA t

9 v

TIAYNNWNTDA

9
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1% R Commander as19a@oudoaunagiuld Taglunisasiaaeunednunsuaniag
o

9 ] 1 ] a A 1 o Y
61]?)\1611@3;!ﬁ(lulmazﬂQ?J’J”IlI"Iﬂﬁnﬂﬂi%ﬂﬂﬂiﬂllﬂTiLL%ﬂLL%Qﬂﬂﬁﬁﬁ@lliJ ﬁnJ"IiﬂVl”lhlﬂIﬂfJﬂTS
Y
W151919n319 Normal probability plot UD4 residuals MsnsaeualIens i lanaedl
!,f,di’e)fnll‘[?li Model > Graphs > Basic diagnostic plots

R R Commander lilﬂlﬂ

File Edit Data Statistics Graphs | Models | Distributions Tools Help

7 Select acti del...
R‘ Data set: Datafbl / il a.lvemo © E RegModel2
— Summarize model

R Script |R Markdewn ;_f\dd obiervation statistics to data...

- Aleaike Information Criterion (AIC)

Sturges",

{with(Datafbl, Hist (gendex
col="darkgray")) Bayesian Infermation Criterion (BIC)
} {with(Datafbl, Hist (pack Stepwise model selection... =="Sturges",
col="darkgray")) Subset model selection...
} {with(Datafbl, Hist (posy B T kz="S5turges"
, col="darkgray")) Confidence intervals...

-

} {with(Datafbl, Hist (prok Hypothesis tests =="Sturges",

col="darkgray"))

A [ |

Numerical diagnostics 4

Residual quantile-comparison plot...

Component+residual plots

Dy 1 % 1 Added-variable plots
o Influence plot
> with(Datafbl, Hist(gender, scale="density", breaks=" Effect plots
A9y o &
uaaans i la Al
Im(posttime ~ gender + packagt
3
1%}
1<)
Resi Is vs Fi Normal Q-
S T esiduals vs tteo_ig - ormal Q-Q
g Jh 02669 OO 0 o o 8 o oﬂ%
g O © © © @ 00000oEcCo000s o IS . -
e 7] © ©000c0000000000000 n n ’
o X oo vd ’
OCOBaO000GE06006300000. o s
— 00 — ,
o — ~ Pl° | _OM
T T T T T T T T T T T T T
21 22 23 24 25 26 3 2 -1 0 1 2 3
Fitted values Theoretical Quantiles
=1
=]
1]
<)
p— . =] .
2 . Scale-Location @ Residuals vs Leve
= - 026660 om0 o o o g R o D@5
% o e Yo o0
_; - § - | @® Cop P [ee]
q’;‘) 0 2] - " O%D ©®0 o
g ° 1T e w3
] ©
= — .
= pd i o --- SRR e o
n T T T T T T T T T T T
21 22 23 24 25 26 0.000 0.010 0.020

Fitted values Leverage
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+1% +2% +3% +4% +5%

100 99 9 92 86 80
200 196 185 159 152 138
300 291 268 236 203 171
400 385 345 294 244 200
500 476 417 345 278 222
1000 909 714 526 385 286
2000 1667 1111 714 476 333
4000 2857 1538 870 541 364
6000 3750 1765 938 566 375
8000 4444 1905 976 580 381
10000 5000 2000 1000 588 385
20000 6667 2222 1053 606 392
40000 8000 2353 1081 615 396
50000 8333 2381 1087 617 397
60000 8571 2400 1091 619 397
80000 8889 2424 1096 620 398
100,000 9091 2439 1099 621 398
200,000 9524 2469 1105 623 399
500,000 9804 2488 1109 624 400
1,000,000 9901 2494 1110 625 400
2,000,000 9950 2497 1110 625 400
4,000,000 9975 2498 1111 625 400
6,000,000 9983 2499 1111 625 400
8,000,000 9988 2499 1111 625 400
10,000,000 9990 2499 1111 625 400
20,000,000 9995 2500 1111 625 400
30,000,000 9997 2500 1111 625 400
40,000,000 9998 2500 1111 625 400
50,000,000 9998 2500 1111 625 400
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