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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

Kodod1Ary
6.1 dayardousurru (Quantitative Data)
6.2 doyadalilo

6.3 doyaludoatiios

6.4 1sooilonldlumsdanmisdayaidousuu
6.2.1 Microsoft Excel
6.2.2 SPSS

6.4 Data Cleaning

6.5 Data Analysis

6.6 Data Visualization
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

Jdanus:zavnmisissus (Learning Objectives)

iWafinviuniiuds NiSsuainisn

* a5uIAdWKMBLazUs:INnYaYToayadausuula

* 15 Excel ua: SPSS lumisSamsuaz3insizidoyaids
Usuiru

* mnacwazaradoya (Data Cleaning) ldagonndos
* JIas1tKdoyaldonssuUILatIFdIdULIU
* 1donuazaswnsiMimnonaaswadayaldodiokuirzan
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4125101 SmnaunotaasaikSuiunasinul (Computer for Graduate Studies)

gayaildousuiru (Quantitative Data)

6.1.1 aowkmevavdayaldousuiru (Quantitative Data)

goyaldousuiru (Quantitative Data) nauauanmmsnuaoomlusd
dotav uazawisairldlalums siuowu 3as1:k uazus=usamanoaid 1No
a5ulvanuIu: uun[uu ADVAUWUS Hsan:nuucmcnauaouaualnamolﬂu
stuu Jayaus: mnulﬂuwumuanmuuaomsoms*n KJoua ms39u1doUsuntu
ua:msdadulododsaimisuazdousKis

Quantitative Data fiodoyanawnsnuaassirflusy dolaz uazily
suorukSadnsizinvanala HNafinu

*  anunuyavdoya

« uusliv (Trend)

* a%wadunus (Relationship)

* aouuand» (Difference)

doos1 13u 91y s1wld Azuuuaau klin douge 19a1 arukni uazvoay
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SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

doyaldousuiru (Quantitative Data)

6.1.1 aowkmevavdayaldousuiru (Quantitative Data)

ANUKNYVDIYBNALTIUTUIMU (Quantitative Data)
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

doyalgousuiru (Quantitative Data)

6.1.2 Jszinnuavdayaldousuinu

doyaidousumuuuveonlailu 2 Uszinnlkny dodl

1. Discrete Data — dayaliidatiioo
— wao1nms uu (Counting)
— doulkngidudrusuidu
— 13u 91usuniinou JrusuFusin S1usunsadussu

2. Continuous Data — dayadaiioo
— ha91nms 3a (Measurement)

— awnsaiisinsisvla
— 13u WKlin doudd 19a1 uazaruKND
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SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

doyaldousuiru (Quantitative Data)

6.1.2 Jszinnuavdayaldousuinu

Useinnvavtayatdiussin

— Types of Quantitative Data —

[ dayaideuinauiseaniaidu 2 Useianlneg loun dayalisaiiios uazdoyasiaiiio )

(" N ifF- T

o ﬁ .
Discrete Data |1 —| e 0 __ Continuous Data =
v . - | ['] v ol
doyalaidaiiiov B— T doyasiaiilay
A) anvazdAny ¢ 1inINMsiu (Counting) A) ansazdAsy ¢ 1fine1NN153a (Measurement)
o o dulnaidudurwdy o o aansafismadenla
o lifienseninedwwan o fialadaiiiosludenis
B) flaei1g o FIUUNUNNU B) @32t AT T
e®e . mmuﬁ'ljmv . . duge . qungil
@B o $mnuasaiGou
| = —
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

99 (Discrete Data)

6.2.1 nmunuwuaaz‘:’aualljcialﬁao (Discrete Data)

goyalidolioo Aodoyanidsndu Swouwdu uazliawnsausndoudu

sinateuld losshwasdayaozidudubudu q (stepwise) Unlduroinms
uudiusu (Counting)

anunuzanyy

« Gandusrusuduinidiu

o luawnsniisinaros:rsrvdruowmdula
« Uniigadasnudiusundonciui
429819

e giwosuwilinoiuluasfns

«  gwwoudumnneladosu

« gwusuasSoitindnuvuiussu
 grwduyaslunasaunss
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

99 (Discrete Data)

wuavdayaliideiiioo (Discrete Data)
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

99 (Discrete Data)

ayaliidailiov (Discrete Data)

[ | h 4

6.2.2 4208103993

doodhwdona: srwusuduimnmnslddesu
mson 6.3 doetvdoya srusuduinvglddesu

Suii suoudumnorela (Su)
1 u.n. 2569 120
2 un. 2569 135
3 un. 2569 08
4 un. 2569 150
5 un. 2569 160
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

99 (Discrete Data)

L -

ayaluidatiiov (Discrete Data)

[ | h 4

6.2.2 4208103993

doodhodaya: d1usuasonlindnvudnssu
mson 6.4 doodwdoyadiusuasoilinfinundussu

sKalnsinu dwounasomdissu (aso/mnaissu)
65001 28
65002 30
65003 25
65004 27
65005 30

uni 4: szuunarddinomsiivIuLaidy

WNEOgMACS101S8 QS. UgWosl dollisuy




4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

99 (Discrete Data)

6.2.2 doodwuavdayaliidaiion (Discrete Data)

- doadrvdaya: SusuyaslunsounsH
msi 6.5 doadrodoyadiusuyaslunsaunsd

AsSoLSau d9wwouyas (au)
asoi$oun 1
asoi$oun 2
asoiSaun 0
asaiSaui 3
aso1Soun 5 2
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

99 (Discrete Data)

6.2.3 ms3asiRnikuzay (@nsudayalidarion)

mis3asizinikuzay (Eusudayalidarion)
 aowid (Frequency) ki srusunsvndayaudazdridsing [Eudoqms
ns:o1sgavdonadiudazsiisusuniniosiigsla

* duaady (Mean) Kneivy shnawvasdoya nldoinmsihdoyanokuauisouiu
HAIKISA2FIUdUTDA

« Ussgiu (Median) Kneivs shagasonarouavdoya iWaiSvodoyacniiauly
uIN

. gwiisu (Mode) Kinsiiv shiwunigalugadoya ar1oiikios Karws1 KSali
Uiay

« nswunv (Bar Chart) knsis nsidalduaaouazivssuiiisudoyaidousuiu
uvuliidaiios lasaswgovasurouaassindonnunvasdoya
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SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

doyaliideliiov (Discrete Data)

6.2.3 ms3asiRnikuzay (@nsudayalidarion)

msJtAs1RnkUzandnSudoyaliicatov [

— Suitable Analysis for Discrete Data — ,,,Q
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& e ) o , R
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usazAriiamnntioniiisaln msdaiwndoya
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

doyadoalilov (Continuous Data)

6.3.1 aowkwgavdayadoalios (Continuous Data)

nmunuwuaoiauadau‘iao (Continuous Data)

uauaclatuao nauauanmmsnuml'ﬂu Swouiduksonsitioy uazawisndasldaso
datidoomuludaonis Unlduronms 5a (Measurement)

anunuzdanyy

« dsnsadsuld

e @nsailsis:kovdnagaadsla q la
* iindwazldvayavdoyagy

do2981

« thnitn (Alansw)

* douadv (1sudwas)

« 12a1 (#aluo urd 3urf)
* QruKnil (avsmisalded)
- siwlddaidau
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

iov (Continuous Data)

6.3.2 doodrwvavdayadaliiov (Continuous Data)

mson 6.6 doodwdoayamsSasiimMomennuazIsSUsHo

&1du  kln (hn)  douge ()  1va1 (Foluoanii:Suni) Qt(\:(l;l)]ll s1wlddaidou (uin)
1 525 160.3 1:15:30 315 15,500
2 58 165.8 0:45:20 32 18,200
3 63.7 170.2 2:10:45 33.4 22,000
4 70.2 1755 1:.05:10 30.8 25,600
5 68.9 168 0:55:40 299 20,300
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

iov (Continuous Data)

6.3.2 doodrwvavdayadaliiov (Continuous Data)

mson 6.6 doodwdoayamsSasiimMomennuazIsSUsHo

&1du  kln (hn)  douge ()  1va1 (Foluoanii:Suni) Qt(\:(l;l)]ll s1wlddaidou (uin)
1 525 160.3 1:15:30 315 15,500
2 58 165.8 0:45:20 32 18,200
3 63.7 170.2 2:10:45 33.4 22,000
4 70.2 1755 1:.05:10 30.8 25,600
5 68.9 168 0:55:40 299 20,300
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

doyadoalilov (Continuous Data)

6.3.3 ms3asikiszaunivdayadaiiios (Continuous Data)

nMs3IAS1EKNIKUNAL

e fadvuazdouldzduuniassiu

* MISns:01yYdITaA

* ns1Widu (Line Chart), Histogram, Boxplot
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4125101

SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

iov (Continuous Data)

6.3.3 ms3asikiszaunivdayadaiiios (Continuous Data)

n1s3lAs1AkUaUUdayadalilov

Suitable Analysis for Continuous Data ——

v - v a a v PR BN = a
[ vagammuawﬂu'ﬂagamnmwnmsm uazaansailanlaseiiisssintaneiion ]

FamngAumsitaszianaty MsnsEae waznisuaaskamenazisuua linuazmsnszaevastoya

o 1) AddguazduigvuuIasgu

HH

Wagudnuasiilvasdoya
TagAadsuanssnansuasioya
wardufisaunasguuansssau
msnszagvasdoyaseurtai

=N

.| Uoyadatiiov | .

( )

(Continuous Data)

.
9 2) misns:ngvovoYa

lRnsurirdeyanszanes

Vil v i widi
wnndeaiiissla dreliinla
ANMUAILENBUATANNUANAT
vosdoya

Mean = ':‘a“”’fa‘ia 5 1 o nszaneiios = dayainznga
Fwaudoya I -.o. \
SD = dilvenmsnszansuastioya <
s ® N5¥NENIN = uauaumnmmumn
o 4 © o L °
MDY ATUUULAAY = 72.5, SD = 4.2 . /\/\ /\ /\ 5 " ® % % .
S Dt NN
4 N
(. N : B
e 3) nsWLduU (Line Chart) o 4) Histogram e 5) Boxplot
wianzdmiuuaasuulinvasdoya Huanimsnszarganaivesioyadeiias 1¥agudinars msnszans was
/\/*/ oim.ﬁ'mmunm M‘ipuammi _I.II.I. Tqum.iuiagaaamﬂuﬁwﬁ (Bins) }—1%—'{ nsavdaumiaun@ (Outliers)
qngii (°O) wWasuulaswesaiiala “ WagsULUUNISNSEevastoya vastoyaldothedaiou
40
2°| /\
10 f y y y
o 0 6 12 18 24 v 50-60 60-70 70-80 80-90 90-100 s g g s G wan
- fan) L

asU n‘maamsams*wvmmuvaw&w‘lmﬂ'ﬂaﬂwnaw
N13N3CINY uausﬂtwwawauamamaevlﬂ’dﬂ RUTITU

uni 4: szuunarddinomsiivIuLaidy

WNEOgMACS101S8 QS. UgWosl dollisuy




4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

1nsovionldlumsdamsdoyaidousuiu

6.4.1 Microsoft Excel

Microsoft Excel 1JulUsunsua 3 e e e
Wsadanldsuaswiisuodrounskary
ausSumsdamsdoyaidousviulu |~ - T] -
s:duiugiuoudvs:dunao tiloooni | e s s 00 00 D0 Q0T
aswdangu 1801ud1e nazawasn | e — ER=N=
saoSudioyaduounnld Excel sz | = e = =
disSumsiaSoudoya MSHIUdU MS | o e
51a51:K uazmsunauadoyanoutily |l I ]
51as1:Kdugoaselusunsudu 13u
SPSS kSo1nsavilodiu Data
Analytics
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

1nsovionldlumsdamsdoyaidousuiu

6.4.2 unungoy Excel lumsdamsdayaidousuitu

unuIngdy Excel lumsdamsdoyaidousuitu
Excel axamsatiwnldlumsdamsdayaidousunulélusarwduasu laun

* msUuinuazdamsidaya (Data Entry & Structuring)
Aldawsatuiindoyalusyuuumsid lasmkuaunabukussdoya (13u ynna srwms
kSadoo1oa1) uaznadutiidudouds (13u 918 azuuu s19ld) dodrulkdoyailasoasion
dalounazwsaucdanisinsizk

«  misfmususimoandnugiu (Basic Statistical Calculation)

Excel ilondudnsosudinsusuousimoaid 1du siads shdiga fsigoga uazmsi

d1ududaya FosaqldANATANNURANAIANMSHIUINAIVITD
* msaswnsiuazsigoiuwa (Visualization & Reporting)

Excel awnsnasonsinuazununiosarwsuvuuu 1u nsivuny nsawidu ua: Histogram

wioldlumsdoarsnamisdinsizidoyalifinlosrvuazdatou
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4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

6.4

1nsovionldlumsdamsdoyaidousuiu

6.4.3 Wondunarsiglums3iasizRdayaidousuiu

Wondundrvinylumissiasizidayaidousuiu

1) Aonsumoandnugiu

«  SUM : ldmmasouvavdoya

« AVERAGE : l§shustuslaassavdoya

« MIN / MAX : lmsdhgauazargogagavdoya
WondunduiisurzdikSumsasuanuruznolsasdoyalududu

2) Wonidumsiivuazidouly

« COUNT : Guswususadmdudoiay

« COUNTIF : tiuswoudayamuidaulsimnua
Wonduikaridoslumssinsizinoiuiuazmsns:orsvosdonaldousu

uni 4: stuuna1ddiioMIsSivIUNaz5dY NB08MANS10158 as. UgWos dollisy




4125101 SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

6.4

1nsovionldlumsdamsdoyaidousuiu

6.4.3 Wondunarsiglums3iasizRdayaidousuiu

3) WonduassnzuazmsauKidoya

« IF : Briwuadouluidadsuunkdodanqudona

«  VLOOKUP / XLOOKUP : l&iusidoyaoinmsiodiods
Wondungduiidus:lesilumsdamsdoyasualkni uazmssovdoyaoinkarsukasiddosiu

4) PivotTable

PivotTable iluindaviiodrfiyuas Excel dinsumssiasizRdoyaidousuiunvuasuna laslisndudos
1W@eugasndudou

*  a%nuawnsnyav PivotTable

 asUudoyasruounnliodlusduvumsid

«  Mudswuslads Wasou uazdusudoya

* wWsyuiiigudoyamundu 13u s sul Kagoooa

« (8souiiu PivotChart uiaasonsinsalulia

PivotTable dosliiSsuainisauaotiummnsouzosdoya uazdlonswduiuss:ksdoudslassdu
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4125101

6.4

6.4.3 Wondun

- stuunadGINaNISivIULAL3SY

AVEDEV
AVERAGE
AVERAGEIF
AVERAGEIFS
COUNT
DEVSQ
GEOMEAN
HARMEAN
KURT
LARGE

MAX
MEDIAN
MIN

MODE
PERCENTRANK
PERCENTILE
QUARTILE
RANK

SKEW
SMALL
STANDARDIZE
STDEV
STDEVP
TRIMMEAN
VAR

VARP

SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

1nsovionldlumsdamsdoyaidousuiu

arnirylums3iasizidoyaidousuitu

average of absolute deviations of data elements from their mean
average (i.e. mean) of a data set

average of data elements satisfying some criteria (as for SUMIF)
average of data elements satisfying a set of criteria (as for SUMIFS)
number of elements in a data set

sum of squares of deviations

geometric mean of a data set

harmonic mean of a data set

kurtosis of a data set

kth largest element in a data set

largest element in a data set

median of a data set

smallest element in a data set

mode of a data set

percentage rank of an element in a data set

kth percentile of a data set

kth quartile of a data set

rank of an element in a data set

skewness of a data set

kth smallest element in a data set

standardized value of a data element

sample standard deviation of a data set

population standard deviation of a data set

mean of a data set excluding the smallest and largest elements
sample variance of a data set

population variance of a data set
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SmnaunotdasaiuSuluniasinu (Computer for Graduate Studies)

6.4

1nsovionldlumsdamsdoyaidousuiu

6.4.3 Wondunarsiglums3iasizRdayaidousuiu

wongun@rAtyvav Excel lumsiiasiKiayaldousuin

—— Important Excel Functions for Quantitative Data Analysis —

Excel fiflsrdunaziaiosiiogdayiivrslunisdiuan ajuna Siasizinud
Jangudaya uazneaiunmsinvasfoyadauimnldegedivszansam
i P b ( = e
o wonsunwanawugu | | e wWongumsuuuazwauly
e SUM: mwaswumiaga. \\\ '/' e COUNT : siusruiuiwaaniiay
® AVERAGE : dwnifady 4 Y\ | © COUNTIF: dufeyanmidouly
o MIN / MAX : menshgauazngesn Microsoft Excel =
=) —_— . . . M — /
} : — @ (Quantitative Data Analysis) ‘”HT 85—
MIN  MAX AT m
@ wnzdwsuagudnvasiilusestoyaiiosiu It ‘_I_I.Il @ drwinnsianuivazmsnszaevasioya
L J | mm = o J
(4 - Ffw ™ ™ ) e H
€ invdsuassn:ua:msaumdoya e ——— PivotTable - —
S 4 s m s I = w3osfiodrdnyued Excel dmsumsaguna
o |F : Tihwuadeulusieduunviodangudoys ‘ ) Taolifouougastuion E
® VLOOKUP / XLOOKUP : \ AnuaN1savals PivotTable

vy v .a
T.unumuagamnmma'nm pod ‘\ ° aiuiaadaa'qmummﬂumﬁq

—— H . . 4 . I ‘I ’.
. ° fnmAnedy Hasa uazimutoya \J
> - i, .
ﬂ a5 I* ,,l o wWisuiisudoyamandgu 1wy e vl wietasm

o 1§52y PivotChart iileadransmidalusia

wangdmsuiamsdeyasualna) (V) awliueaiiunmsaesioyaugzinle
UaEsINTIYANNUAIIUNAY )) |\ anuduiusssnitduUslanguy
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6.4.4 daduazdaonavav excel

daduoomsld Excel luswudayaidousuiru

« o119 kL@ IKSURISUGEU
 iulasvaswdoyalasaou

« sovSumssiuonuuaznsiWwuguldasuiiou

+ 1JuducouladyudayanoumsiinsizRIBoandougo

Jo91navav Excel

o liwsuzdmsudoyasunalsnjuinsdomssiasizigugy
«  msdasizKidvanddudouiidadinadolisunu SPSS
jotiu Excel Ungnlgiduinsaviiolusuaou Data Preparation ua: Exploratory Analysis

a
noutihdoyalusiasizhideandosslusunsudu
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

dood1wmisld Microsoft Excel @nsudayaidodsuitu (AnU[ud)

&R x 2C v Fe
A B C D E
» Book Store
2
3 total number of books % sold for the highest price
4 100| 60% |
5
B | number of bcucuk5| unit profit
7 highest price 60 550
8 lower price 40 520
9
10 total profit] $3,500|
11
12 53,800
13 60%
14 70%
15 80%
16 90%
17 100% ol
18
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6.4.5 doo819misld Microsoft Excel @ssudayaidousuinu (AnUfod)

dood1wmisld Microsoft Excel @nsudayaidodsuitu (AnU[ud)

F | & | ®W | 1 | 1 | K | L | ™M | N
Bin Frequency
0-20 L Histogram
21-25 A
26-30 2 107
=
31-35 2 g
36-40 3 = 5
w
A+ 2 o
0
0-20 21-25 26-20 31-35 26-40 40+
Bin
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6.4.5 doo819misld Microsoft Excel @ssudayaidousuinu (AnUfod)

dood1wmisld Microsoft Excel @nsudayaidodsuitu (AnU[ud)

File Home Insert Pagelayout Formulas Data Review View Automate Developer Help

: f 1 f

U Hin e 1 ol 1 >l
Add Chart | Quick | Cha - Select | Change e
Element ¥ Layout¥| Colors v Data | ChartType = Chart

Chart La | 1 Chart Styles ata Type Location

© secur H} 1 actions have been disabled = Enable Content

Chart 2

1
2
£l Kobe Bryant Career Playoff Game Log
4

il Date Series Opp PTS

3 04/25/97 WC1  POR 2 o o O
7 04/27/97 WC1  POR 6 Chart Title -
8 04/30/97 WC1  POR 22 v
9 05/02/97 WC1  POR 0

10 05/04/97 WCS  UTA 3

11 05/06/97 WCS  UTA 2

12 05/08/97 WCS  UTA 19

E 05/10/97 WCS  UTA 9 N 6
14 05/12/97 WCS  UTA 11

15 04/24/98 WC1  POR 15

16 04/26/98 WC1  POR 4 . 10

17 04/28/98 WC1  POR 4 . - s

18 04/30/98 WC1  POR 22 |S—)

19 05/04/98 WCS SEA 4 (5.7,11.4) (17.1, 22.8] (28.5,34.2] (39.9, 45.6)

20 05/10/98 WCS SEA 0 [0, 5.7] (11.4,17 1] (22.8, 28. ‘3] (34.2, 39 ‘3] (45.6, 51.3]

21 05/12/98 WCS  SEA 7 9 ©
22 05/16/98 WCF UTA 16
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6.4.5 doo819misld Microsoft Excel @ssudayaidousuinu (AnUfod)

doosoi 1 : nsiwdoyanzuuudaulindinu
aswwn 6.7 doagivmsiwdoya (Raw Data)
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

1. sanawyavdoya (Measures of Central

Tendency)
- \ . . \ - - d1fu  [swaEinAnen LA AZLUUFDY
¢GooyNn 2 : msAMUINIAINIVANANUSIUQIY
Excel 1 65001 |2 78
. 4 2 65002|wds 85
1) alaay (Mean) 3 65003 | %4 92
=AVERAGE(D2:D11) a :
5 65005|%18 T4
6 65006 |l 88
7 65007 |18 g0
Z x 8 65008 |l 81
M ea n = 9 65009 |38 69
10 65010 |%ila 95
n 4
(B accrinT
(B) ACCRINTM
(B acos
(Bacosk
95 B
. %ADDRESS
=AVERAGE(D2:D11) Buocear
B anp
¢ > Sheet1 + (&) aragic
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

2) shisgsu (Median)

o P 4§‘ 50
=MEDIAN(D2:D11) ?EED = wmo B .
Styles ~ v v ~ - Filt Select ¥ A
Sort Smallest to Largest &l ém Smallest to Largest | ™
high Z| Ssort Largest to Smallest
(@) Tell me more Custom Sort..
1,3,3,6,7,8,9 i
’ ’ y ’ y y ¥
<3
Median = 6
= 8| 78
n
351 85
—
1,2,3,4,5,06,8,9 2 9
y ) ) y ) ’ y .
7 67
Median = (4 + 5) =2 Zi 74
]
18! 88
=45 —~
— 10! 20
-
1] 81
T
9l 69
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

3) swlsagiu (Median)

B @mE =[O
=MEDIAN(D2:D11) AR Il
Sort Smallest to Largest 2| sortSmallestto Largest [
. . Lowest to highest. Z| Sort Largest to Smallest
swisu (Mode) fashnusinguasngalugadoya D T e | cutomsr.
< Filter
Q 3 8| 18
4) mgvda / chda —J—
=MAX(D2D1 1) Ei 92
57! 67
=MIN(D2:D11) —
Ei 88
;@i 90
Hi 81
9! 69
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)
2) msns:ogvavdoya (Measures of Dispersion)

ms3amsns:0wdavasursndayans:oredomniisgiisslasausinaly

5) doutdsowuassiu (Standard Deviation)

=STDEV.S(D2:D11)
ALaAe - 819
ANEEEIU : 23
1 MODE : f HN/A
A1 S.D. 9.734817238
L shosune: !

. STDEV.S l3nhudoyadsosin (Sample)
. winludoyads:ns 18 STDEV.P
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

do9d10n 3 : msiiudsudayauazlideuly
1) uusrwuoutnfinvninvokua
=COUNT(D2:D11)

‘181.9

‘|83
|
‘|#N/A

A1 S.D.|9.734817238

AU UA. N9UA |10
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

2) Gusuoulinfinninaausiu (2 80 a:uuu)
=COUNTIF(D2:D11, ">=80")

ALRAs ¢ 81.9
ANLISEEIU 83
|
A1 MODE : #N/A
A1 S.D. 9.734817238
IMUIU UA. NIAUA ° 10
91UIU UA. NEDURIU 80: 6
(-] -ﬂ. | .
37U uA. Naaulueiu - il
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

doooi 4 : msld IF iNedanduwamsiSau
INundaul wamsdau (naaul E)
=IF(D2>=80,"su""liisiu"™)

I L w % L ' <]
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awu  |siatnfnen Lwet AZLUUFDU
1 65001|w18) 78 67 ik
2 65002|%iH 85 69 U
3 65003(%iH 92 74 U
il 65004918 67 78 ik
5 65005918 74 ik
6 65006(%iH 88 U
7 65007|%8) 50 88 U
8 65008(%iH 81 90 U
, 9 65009918 69 92 airi
10 65010(%tM 95 95 (Aigi?]
Anade : 81.9 =
Alsegu 83
A1 MODE : #N/A
A1 S.D. 9.734817238
S UL e - 10
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6.4.5 doos10msld Microsoft Excel @nsudayaidousuitu (AnUQod)

dooswi 5 : msasw Histogram uaaomsns:orsazuuu

guaau

1aandaya D2:D11

Uit Insert — Statistic Chart —. Histogram

Jsu Bin lSikunzaw (13u da9a: 10 azuuu)

13 Histogram ilo31as1:5misns:o19vovdoyaidousuirunuudotiion

Chart Title

B Seriesl

167, 771 (77, 871 (87, 971
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

doodwil 6 : msly PivotTable Sias1:Kdona
Janus:ava
W3suiIfigu A11039AtHUUFOUIMUNCIULNSA
gucou
idonmswIoyanvkua
lui Insert — PivotTable
niKua
Rows : I1nsi
Values : a:uuuaau - Average

4l @wnsnado PivotChart udouaaonalusunsidunslanun

INST AtllUULOAY
) 756
KIYv 88.2
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

dooswi 7 : msiadsudoyarioudodal SPSS
Excel aansnldiduinsoasiio Data Preparation law
asoodau Missing Values

asooadou Outliers 1Woodu
SasUuuvudoyalKidudoay

ouiinlWdidu .xlsx Ko .csv

6.2.2 SPSS

SPSS 1dusanduasarsSumsdiasizkdoyaildoand ikuitdiksSuoiuddsuaznmsnadavanudisiu
A2IWAIISDKAN

Descriptive Statistics

t-test, ANOVA

Correlation, Regression

Factor Analysis
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6.4.5 doogromsld Microsoft Excel &wsudayaidousuiru (AnUfod)

6.3 msiaSsuuazinonuazaradaya (Data Cleaning)
msinowa:aradoyaiduducoundrficynounisdiasizi INalkwadawsiinownndaoua:
undoido

Jrykiiwuuoy

« Joyaaryxrs (Missing Values)
- Jayashdou (Duplicate Data)
« fidaund (Outliers)

uvudoyaliigoandooiiu

damsdaya

Excel : Filter, Remove Duplicates, Conditional Formatting
SPSS : Frequencies, Recode, Boxplot

UL
5
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ms3insizkdaya (Data Analysis)

6.5.1 aswkugzaomsdiasizkdaya (Data Analysis)

ms3insizkdoya (Data Analysis) kuaiivo nstusumisihdayawidas:iisu Ustuoawa
as20daU uadias1zidssismsnwaindkdoaniamans tdofukianumu: sUuuu A2UAUAUS
aswuandw KSouusllivndouadludoya udosiwanlaluldlums asuwa daow aduauums
dazulo ua:naasvauudgiu agwidus:uvuaziikana

dusudoncwauvualad axnsnsaidu:
Data Analysis = mswagu “doya” lKu “@rsauinsiuazaciug” wwaldlumsosuiy
dnow uazdadulo

avaustnaudrnyanisnasdiduns:uoums
Data — Processing — Analysis — Interpretation —. Decision Making

lasidwhkuesanio maswmilodoya Aumisvuvuuazanuduwus uaziiwanmsdinsizi
Ulgus:losdodrosuzaun.
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ms3insizkdaya (Data Analysis)

6.5.1 aswkugzaomsdiasizkdaya (Data Analysis)

AJIWKUgUDVNISILASI:KUDA (Data Analysis)

i i
ms3iAsizKdaya (Data Analysis) kunefiv nszudunisuidoaya
vvas:zlgu Uszudawa asddadu UuazdiAs1iKkadg3sn1snoana [I.I_l
r3oAtinmMans WoAUKIaNYUE SULUU ADIWAUWUS AIULANGTD e:=
riauuwTiuigousgludoya udsiwan(GlUlBlumsasuwa dnou
aduayumsaaduly uaznadauauudziu agwiluszuulazliiKana - f\/
- J

Data Analysis = niswasu “daya” Kilu “aisauinfAuazAoiug”
ﬁ woldlunisosule GmdW uazciaduls

avAUs:NaUd ALY : NStUdUMS3LASI:KdolA

1. Data 2. Processing 3. Analysis 4. Interpretation 5. Decision Making
-— e — - I e » 0= »
== = 4 L
& ol V= N .
sousOudayadIn das:zdou maAnuazona S1As1KADUARNKSD Ginnunadws ouloou uwwans3tasiKIUTS
uKavew q 0sdvdou uazulavdoya AOMANS LWOAUKT uSunvavleyk uazasu Tumsaaduts 2ouwu
RaglusUuuunwsould sUuuu AWEAUWUS anszdAynlaINMSIASIE KSonadsuauuiigiu

AWUANETY KSoUUDTUY

- s mawihvdaya AuKIsULULLAzADWAUWUS dwwams3insiKIUTEUs:Tosu
wWhKugkan a5ungdnuurUavdaNa oulsoduusk3aUadec 4 i I 1Wanscaaaul® Msovuwu
2g1wgNCiaY fAinacianiu KSONISWEUUIIUDE KL

h
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ms3insizkdaya (Data Analysis)

6.5.2 ms3iasitkidonssuun (Descriptive Statistics)

ms3iasi1zKidonssum (Descriptive Statistics) 10umis3iasiidoyaidousuiuludu
Wusiu lasiiSanus:asfitde a5ursanuruznoluzosdoya fisousouw 13U siinarw msns:o1w
ua:uusliivgoodaya lasliyoriunisouniussonaaovavudgiuludous:=sins

mis3ias1zhionssuuniduduasudrfinyrioumsiiasizRidoounu 1liov0ndoulkR51As1:K
whilolasoaswuovdoya assodaundwFaund uazidonsssinsizioudaluldosroikuzan

0Ly 04
1 1

T |
‘
: .
| 0.2

na

x Variable —»
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ms3insizkdaya (Data Analysis)

6.5.3 avAaUs:nauKkanyaINISIIASIEKLTIOWSSTUUI

1) shnawvavdoya (Measures of Central Tendency)
sinanilushnuaasdiukussgudnarndominwuldvoslugadonya

1.1 suaas (Mean)
fads Aowasouvavsdonanvkuamisdssdiusudona Wushnarnldvosnaalumssiasizi
dayaidousuinu
1.2 Osvsiu (Median)
1.3 swiiizu (Mode) swiisy fesnusinguasngalugadoya

doagomsudanaldonssuu

21nMmIs3IAs1tRAtUUdaUYaINfnuY Wudntuuuladuiiinu 78.5 a:uuu douldsdvuniasgiu
v 6.2 a:uuu udavinzuuudavadtinfinnrdoulknjiishindifisonusnaas uazliinisns:orado
uIndn
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ms3insizkdaya (Data Analysis)

6.5.4 ms3asizAigrauniu (Inferential Statistics)

ms3nasizhidoauniu (Inferential Statistics) famisdiasizk
doyaidousuunisanus:avsiide asuwaoinndudoasio (Sample) (U
d1w3vious:ns (Population) lasarfissanaoivuirozidunazand no
Foslumsdadulouaznisnadavavudisiunidsimis
ms3iasiziidvouviuldnidiiodaonisnsiud
+ aswuandwnwuludeya Gdsdriymoandnsoli
* doudsdw q dnnuduausiunsoli
* douuskiiv aunsaldwsinsnidndoudskivlansoli
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ms3insizkdaya (Data Analysis)

6.5.4 ms3asizAidrauuiu (Inferential Statistics)

6.5.4 mis3nsitAidvauniu (Inferential Statistics)
(lumisasuwaoinndudsodvludous:=sins

t-test

ANOVA

Correlation

Regression
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N1SJLASI:

™

goya (Data Analysis)

SnnaunotaasakSuluiiasinu (Computer for Graduate Studies)

6.5.4 ms3asizAidrauuiu (Inferential Statistics)

Assumptions

Test Statistic

One
Sample
t-test

Two
Sample
t-test

Paired
t-test

One-Way
ANOVA

Appicable

n,+n,-2

n-1

Testing the difference of a
sample mean, x-bar, with a
known population mean, ¥
(fixed mean, historical mean, or
targeted mean)

Testing the difference of one
sample mean, x-bar, with 3
known population mean, ¥

[fixed mean, historical mean, or
targeted mean)

Testing difference of two
sample means when population
variances unknown but

considered equal

Testing two sample means when
their respective population
standard deviations are
unknown but considerad equal.
Data recorded in pairs and each
pair has a difference, d.

Testing the difference of three
or more population means

uni 4: szuunarddinomsiivIuLaidy

Normal distribution
Known population 0.

Normal distribution
Population standard
deviation, 7, is unknown.

Normal Distribution
Requires standard pooled
deviation calculation, 5,

Normal Distribution
Two dependent samples
Always two-tailed test
$,=standard deviation of
the differences of all
samples

Normal Distribution
s.?ands} represent
sample vanances
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Jola

SnnaunotaasakSuluiiasinu (Computer for Graduate Studies)

(Data Analysis)

6.5.4 ms3asizAidrauuiu (Inferential Statistics)

Sl |'|-| L= k

] = AT G

L ¥ g Slean o ] Ay
F T T = T ! F ] P L Pal g r
Lewed ol A 1 & U 1741 [ 1] wd L& 4l ChE F.a) 1
iy L | v 7awm
| L | A, R A
iy ACH i TH [ 1 k' | 1y Ia 5 T I
gy “rl - B Lt e I e i &
Im | iyl [~ i
LT BN . Fl L3 LALL [ ] 12 T Al (LSS 2.4 .
iral L I AN LT Of Dy [ ¥e 1L ey b
TS i o B [ Bl T,
e o o LR 1Ay rd e [ L |
o Lo | = W A BN Fae i
I =1 i, R
Lo o i i Tl o T LEiLS o | [ R I .
ke i = raal R FOr « B
e Im A1 gl e e Nk
T ad " 2 v . Ry ¥ " £ J1.5 j = E
el =0T I o ApUE iy L | AT Tyngy
T i s 1 [ el &
e . i r.l Akl Ha | I~ H wh BH ol
kg . . e < L& S T g I
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ms3insizkdaya (Data Analysis)

6.5.4 ms3asizAidrauuiu (Inferential Statistics)

1. KanmsWugIUYaIMS3IASIALEIoULIU
2. (3doyaon ndudosatho unuds:nsnokua
3. imsnikua auvwdsiu (Hypothesis)
avudsiusiud (H)
auvudgiuniviaan (H,)
18s:qulisdriymvand (13u o = 0.05)
dadulooinsh p-value (Sig)

6. # mins Sig. < 0.05 . Ujiasauudgiusiud
# mins Sig. 2 0.05 - livqiasavudgiugud
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ms3insizkdaya (Data Analysis)

6.5.5 inaliamis3ias1:K18vauurundiity

1) t-test

t-test lFasSunaaaus suadsveodona 2 nduuandionuagvoilisdifiyksali

anuvuzaiany

« [&nudoyaidousuitu

. wWssuliisuanaids

e kn:iunsaiiingudaodoualiilknjuin

Ustinnyay t-test

« Independent Samples t-test : iWSsuingu 2 naudas:
« Paired Samples t-test : WSsuingudoyanau-Kao

* One-Sample t-test : WSsuligunusinun

429810
* QtuUUddUNaULSHULIAtKAaVISEU
« siwldvoowiinorusuazkgo
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4125101

6.5

™

ms3nsitkdoya (Data Analysis)

6.5.5 inaliamis3ias1:K18vauurundiity

A1snadaun T-test \y

——— T-test for Inferential Statistics ——
@ T-test 4dmsunageuin aiedsvastoya 2 nau

uanatsiuegefivedrdnsalsl

0 -

UssiAnvag t-test

iaVe V(@

i e i
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™

SnnaunotaasakSuluiiasinu (Computer for Graduate Studies)

aua

(Data Analysis)

6.5.4 ms3asizAidrauuiu (Inferential Statistics)

Comparizon

of
MEANS

One
Sample
Z-Test

One
Sample
t-test

Two
Sample
t-test

Paired
t-test

One-Way
ANOVA

Appicable

n,+n, -2

Testing the difference of a
sample mean, x-bar, with a
known population mean, ¥
(fixed mean, historical mean, or
targeted mean)

Testing the difference of one
sample mean, x-bar, with a
known population mean, X

[fixed mean, historical mean, or
targeted mean)

Testing difference of two
sample means when population
variances unknown but

considered equal

Testing two sample means when
their respective population
standard deviations are
unknown but considered equal.
Data recorded in pairs and each
pair has a difference, d.

Testing the difference of three
or more population means

Assumptions

Normal distribution
Known population 0.

Normal distribution
Population standard
deviation, 7, is unknown.

Normal Distribution
Requires standard pooled
deviation calculation, s,

Normal Distribution
Two dependent samples
Always two-tailed test
S, =standard deviation of
the differences of all
samples

Normal Distribution
s.?ands? represent
sample vanances

Test Statistic
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  Mean =   ∑ x n

