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ABSTRACT
This study aimed to 1) analyze linear relationships among variables across multiple datasets using

Pearson’s correlation coefficient, 2) construct simple linear regression models, and 3) evaluate model
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performance using statistical metrics including R?, RMSE, and MAE. Secondary data from five publicly
available datasets—Heart.csv, StudentMarks.csv, TestEnergyData.csv, Salary dataset.csv, and
Advertising.csv—were analyzed. The study employed Pearson’s correlation coefficient and model
evaluation metrics, specifically R®, RMSE, and MAE, to assess performance. The analysis revealed that
Salary_dataset.csv demonstrated the highest level of linear association (R*=0.9570), indicating that “Years
of Experience” is a highly effective predictor of “Salary.” StudentMarks.csv and Advertising.csv also
exhibited strong correlations (R*>0.80), while Heart.csv and TestEnergyData.csv showed lower to
moderate correlations. This study highlights the importance of comparative correlation analysis in
selecting appropriate quantitative variables before building statistical models. Such an approach can be
applied to predictive data analysis in various domains, including economics, education, and consumer
behavior.

KEYWORDS: Simple Linear Regression, High Positive Correlation, Correlation Analysis
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seninefaudsang o feidudsdfyessbidmsunsasuuuiassiifivssaniam Tnsanzlunisinse
Toyaldeuiuna mslinmevianduitug (Correlation Analysis) Tnslawizandudssdnsanduiiusvoafio fdu
(Pearson’s correlation coefficient) Tasuniseansuagraunsnatslun1susziiuanuudwsasArn1sves
AUALNUSLTUAUTENIAUUT (Mukaka, 2012) WIIMN150A098L & URE19918 (Simple Linear Regression)
wdunadafuguifenuiFeuigludedamans uifdmsiunumddylunuiseuaznisiinseil
vannvanea esanansaesuneuariinanldegredaay (Montgomery, Peck, & Vining, 2012) iai A7
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MNNTIATIEAANFURUSIT U B ULTIBUADUNTAS 9L UUT @88 (Pre-model Correlation Analysis) %2¢
TWanunsafnnsesiauusiddnenwldogredivssansam Snvadeannnudsswasiiam Overfitting uaviity
ANUEINTASYINUNEYBUUTIABY (James, Witten, Hastie, & Tibshirani, 2021)
nsfinundFeatiunsiiessdianuduiusszaindutsananeyadoua i odadengiudsia
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2.1 iigdnszimmudiiudidadussriusinyadeyavaeyn Tagldmduyssdvdandusiudifiefau
(Pearson's Correlation Coefficient)

2.2 Wisaisuuuiaesnsannseiiadusg1sing (Simple Linear Regression) dwmiufaidengauduiug
\BUINGS

2.3 WaUseiuU e aNS NNV UUINADBENUAITITTANI9EEH f8e1 R? A1 RMSE way MAE
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3. vpuiuazenAdeiiieades

3.1 @ndunus (Correlation Theory)

MTleTeRanduius (Correlation Analysis) Wumnafiavsadnfildnsraeumiuduiudidaduszninh
wUsogatesaesdi Tnsiany AduUszavsanduiusveadiosdu (Pearson’s correlation coefficient) Saifu
in3esfleffonldlunuidoleusina Wotnanuduiusseninaiauus (Mukaka, 2012) Fawmunefufudsad
Yoyasiaiiloa (Continuous Variables) T r aglutiag -1 fis +1 Fernidnlng +1 manefsnmduiudidsuan
Tuseuas

3.2 Msannesldaduet1adne (Simple Linear Regression) 1 uuuusasadeadfildviuieavosiuls
mn1l (Dependent Variable) 9 nAwesianUsdasy (ndependent Variable) niles nuaunMagadulugliuy

Tnedi B0 Aedrnsd A1 AoA1duUsEaNs YoYU X uae € AoAnAannLAdou (Montgomery, Peck, &
Vining, 2012)

3.3 A wduiudiBeuanga (High Positive Correlation) mnudiiusifauangs vanefla msfiduusisassd
funliuilenvdsuwladdluiirmaiertuegiadnau nanie dervesusmilaiviu Snfuusiesd
Ty Tneflrnduussavdanduiug (Pearson's correlation coefficient) Indifiesiu +1 dedzsoud
aruduiusidaduidanuudwsduiianieuin msfinnuaiddealdlunuisen fesnisussiiusedu
Auduiusszninsulsegnalugusssu wu luawinemansaunim dnumans vsenginssuamans

Mukaka (2012) w1121 mmmﬁuﬁuﬁ‘ﬁagiwdw 0.70 19 0.90 5@’3%L’fJummé’aJﬁu'ofL%nmﬂﬁqq (High
positive correlation) wareassy Tsnsinuligndesinduanuduius lilvmauazna
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neuduiusidad A ived fysewinsiuusannsadasandami Overfitting waziiuuszaninnves
LUUD1889 James, Witten, Hastie, & Tibshirani, 2021)

mAdefifianuasnadesiunuide “mslinsidalieuiisumnuduiudszuindeya ednidensd
wsnadneanlunisnensaidaenisanaesidadust19d1es ” Useneuaieauiseues Zou, Hastie Lay
Tibshirani (2005) FWitiun nmslinaiadimssianduiusieunisadrawuusaosdaudfyedidesenis
Benfulsiimuzan wazaunsadiiuauansaunsineveuusaemadaldegeiitudfy uide
189 Mukaka (2012) I¥esunsuuamnunisndenldaduussans anduiusluuunmenisunms Tneddn n1sld
Pearson’s r lun1msavaouanduiusseninsfuUndugaisuduiidlunsiauiuuudiassannesiifinam
waug uaraITLves Rahman Uay Zhang (2016) lalauen1sinsssiissufisuiuumategluyadeya
yualngiileorumanuduiusiuduss wagnuin msdadengfifimnuduiusgsdnanenuusiuglunis
nenNTalvBILUUIaRIRgaditudnty Taudidues James et al. (2021) lananismanudAyresnisiden
FuUs (Feature Selection) Ineseyin dunsumsiinsesiauduiusneuairduaatstisdiasuiufus
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wUsrAnSanduniusiiiesdu (Pearson Corelation Coefficient) Jiasizvidesa nan1533enudn Jade 8 Au




a 19

o

loua walulad 1eswgia nsnenssssuyd Inla feru—Tausssu nsildsiy gumgdu wagnisaduayu

a A 1Y)

053 TrnuduniusegefidodAgnneada fsedu 0.01 uay 0.05 AuanudnsavemyinuAsyghaneiie
Ingasy NMiawegedediudesenduainus uiloseninesy fu wazamnInuygd drunsuiueuny Jasien

unladgm wazUsziliunanisimuegssoies (Has 1a%e, 2557)

4. /A NTUN15IY/52108U75998/Research Methodology

n539eiiunsIseidasunas (Quantitative Research) TneldisziTeudtuuulinnass (Non-experimental
Method) lusdnuaigvein133iasieideyanduqil (Secondary Data Analysis) Ings{ 4Liun1331A512 ML
Wiguieuanuduiussenineduusmnrangyadoya melsn1sinTeianduius (Corelation Analysis) ke
N130AnRELTdUaE13918 (Simple Linear Regression)
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1) Heart.csv iugndayanisnisunnsicuiindoyadiaelsnile laodfeiauuadimamands
Ay 1ueny (Age), dnsn1siiusiilagean (MaxHR), ina wagnan1s3dadelse vunadeyausyana 300 uad
wazddanUsussunn 13-14 dauUs %yjaﬁuﬁﬂiﬁﬁlﬂuﬁaashﬂua’m%é’fsLﬁaﬁ’muﬂmmamiwmﬂizﬁmwmﬁlm
lsaila

2) StudentMarks.csv 1 udeyaidaiuauvudeil ssii Ussneudisdanusmdnassdiafoiianly
MsAnW (time_study) uagAzLLLABY (Marks) Ussanas 20-25 upiuae 2 redinl Mifleaeunaruansinogng
nMsieszinsnanesifadusdnsie TnsuansderuduiusidadussnianaSouuasadugnininisiiou

3) TestEnergyData.csv Luyndoyaiioafuandnvuznsnenimusiotasuaznslindsanu 1wy
yuniiuitldaes (Square Footage), ANEY, St uavAmsldndaanu Gﬁamual,ﬂul,%w%mmmLﬁmﬁwm
yuIAUTEINAL 768 LaaE 8 s wngdmivauddeddmnssumdanuieairauvudaesiunensly
GRS

a) Salary dataset.csv 1Jugntoyaidesusuiaseid oefl Usznousiedulsussaunisaivinay
(YearsExperience) uaztiuiiou (Salary) Svuinuszanad 30 wnauas 2 aedud Idduiednsnanadnlunisasu
nsannosldaudusiaig esnuaninnuduiudidadilussfugessnindiszaunsaluasfuiou

5) Advertising csv ugateyaliTunaiisiusndeyalddelavanriude 3 ¥esms (TV, Radio,
Newspaper) kazanue (Sales) fuundszanal 200 wnawaz 4 edutl fnldaounisannesidaduiuude
waznvan lnaldunTinseinansenuvessulavfosan B EUA

1.2 w3esflefldlunmsifeusenaudie
1) mduUszavdanduiusveafivsdu (Pearson Correlation Coefficient)
2) LUUTNa0INITIN0RYLTNLEUDY19IY (Simple Linear Regression)

3) @1 R A1 p-value A1 MAE/MSE dusuuseidiumnuuiugivedluing
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4.3 Funsumasiiunuide

1) m3fadenteya fensTuTmyadeyaanuvas Open Data fiindefie

2) MIFamseadaya Menann13veINIsYANareIndaya (Data Cleaning) wazn13dnguiuuloya
TeglusUuvuiBsUTinaiang ey

3) Mynseanduiusse e sualuuazgadoyade Pearson’s r

1) msfndongiuusifauduiusidauangs 1w r > 0.80 Fudunasignliiessyanuduiudids
uInluseAugenn (Evans, 1996; Dancey & Reidy, 2004) LﬁaL#Tﬂﬁmsmaawﬁ’wnﬁmnaa

5) N30ANDULTNLAURENNNY PaBN1TVAdaUANEINTTRIRmILUTIuN TwenTal Taeldluna Simple
Linear Regression WazIlAs1eANaaNs

6) MaLUTouLfisudszansam faeen B2 A1 RMSE wazan MAE vesgdaudsiisiunsinideniiem
Tuwnaimanzandig

7) asunamsiase memsiaueaduwdsivangaslunisnensal nfoudelaueuus

5. Han13IvguazafiuseNanIsIY
M shytayaanLrastoyafiog 19w q Wethuwnarnuduiiusmemaian1sin e iandunus
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5.1 Han15AATIERANLdNTusIdLduTEnIsdUsIInYateyaateyn Ingldadulssdnsanduius
Wiesdu Awialuil

A19199 1 AduUTEAVSandRUSURIAILUT MaxHR Lay Age

Feature Age MaxHR

Age 1.000000 -0.382045

MaxHR -0.382045 1.000000

4 '

PNAITNT 1 HANITIATITRUAAIIAILUT Age waz MaxHR dauduiusideauluszauaiiisiunany

v
= @ Y o

Ao 1 = -0.382 wanyindlengindy 8nsn1siulaawEaiivwiliuanas uiaraenAReIn Vg uINETTINg

winNuduuSlusEaudanaliiisaned nsunisyinuemeluwmadadusg e eiesiwUsLRen

A5999 2 AnduUszavsandunusuadialUs Marks ua time study

Feature Marks time_study

Marks 0.942254 1.000000

time_study 1.000000 0.942254
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1NA1T19 2 KANITIATIEIRAAIIIFIUUT Marks wae time_study danuduiusideuinluseduaauin

fe r = 0.942 uansinmatiinattunsAnviluladenidnsnaddgysonisiiiupziuugsy vili time study

udwUsduiviunzauag1989d 1S unIsas 1k UUT 809N IS NEINSAIAIENITANN BT BAUDE1NE

A1919% 3 AduUsEASanduRuSURIiLUT Square Footage Wag Energy Consumption

Feature Square Footage Energy Consumption
Square Footage 1.000000 0.724039
Energy Consumption | 0.724039 1.000000

PNAITNT 3 HANITIATIRUARNIIIAIULUT Square Footage LAy Energy Consumption HA1udunus
Wauanluszaudiunatadiege As r= 0.724 wanadnn1siiuiui Ifaeedunus funsldndenuiuiniu
wisngdunsuldiduiulsdulunuuiansannesdadusdnedty uiaisiansandadeduiiuduiiafisain

waiuglunsNensal

A5197 4 ArduUszandanduiusuesianys Salary wag YearsExperience

Feature Salary YearsExperience
Salary 0.978242 1.000000
YearsExperience 1.000000 0.978242

INANTNA 4 HANITIATIENUAAIIIRILUT Salary Wag YearsExperience Anuduiusidauinluseauiigs
170 Ao r = 0.978 wansIuszaunsalvihnudutadeddgivhustuieulsedeusiug wangdmsuladu

fnUsaululuuinassnnnudadusgnatgianIsneINsalkunau

M15199 5 AduUsEANSandunusuaasiwls Sales way TV

Feature Sales TV

Sales 0.901208 1.000000

TV 1.000000 0.901208

1INA15199 5 HANITIATIEILARIIFILYT Sales wag TV fianudunusidauinluseduigaunn fe
r = 0.901 wandIN1sIFeUlaa NN STFmLIURILUSAUMUUEAUF NS UYL 8 8DAV BRI URUUITIABI0A0 DY

Waduagnaeldogeiuseadnsan
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5.2 HansaiuuIIRINITanneeidaduet1aig lanan1sins1enasgun 1-5
Heart Failure Prediction Dataset
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JUT 5 UNUAMNINTEEMVDIMILUT TV Ua Sales

5.3 wausziliulszavsnmveduwmaniesdin loun a1 R (Coefficient of Determination) A1 RMSE
(Root Mean Squared Error) waga1 MAE (Mean Absolute Error) slamaludl
Ms1eil 6 MaLlTouliisugndoyadesdiamsusidiuluna

No. Datasets Predictor (X) Response (y) R? RMSE MAE
1 Heart.csv MaxHR Age 0.1460 8.71 7.06
2 | StudentMarks.csv | time_study Marks 0.8878 a.Tr 3.89
3 | TestEnergyData.csv | SquareFootage | EnergyConsumption | 0.5242 571.39 477.20
4 | Salary dataset.csv | YearsExperience | Salary 0.9570 | 5592.04 | 4644.20
5 | Advertising.csv TV Sales 0.8122 2.28 1.83
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MNMSUTBUITEUATIR Tavienun nuduuudiaesain gadeya Salary dataset.csv fuUszdnBamgsan
Taediean R = 0.9570 §anunefis FuUs “Uszaunisalvineu (Years of Experience)” @1815005U18AY
wUsUsIUTRs “[uiiiey (Salary)” l6ifis 95.7% uasdiAn RMSE wag MAE aglusyfuiivonsuls uifwouduasgs
wiitdulunrnvuinvesaadduyndeya s09asu1fouuudiaeain gadeya StudentMarks.csv uay
Advertising.csv #iflan R? 49071 0.80 wanandudsAuaunsavihweduUsnulaegautugluseaugs Tuna
nsafudnu gatesa Heart.csv fimnuduiudanann (R? = 0.1460) Fslsimnzudnsthanldaiuuudiasads
wensal Tagvialudn RMSE sindidminndn MAE Tnlanzideyndoyafidinainindeufiunndnaiuges efl

=

Outlier Tuvaugivindoyai Error Minszateiladaue A1 RMSE wag MAE aglndlAssiu n1siuseuiigua

Ya o

RMSE wag MAE Faelvirfideanunsausediuguuuun1snsyaneves Eror b9 110 RMSE @3nd1 MAE 881910

Y

LR lunae1ad Uy iANASIALA AR LYLININUINIATIASLAS UNISHA LYY aRSIadR UL ALAL

afiuseNan1TIdY

HaNTIdLdenAtesiuNaNN1INERA Tusuresiuusiuuagiulsaualsianuduiusidadulusyiugs
Fanzansailuadauusassiifianmiuudugils (Monteomery et al, 2012; James et al., 2021) Tngianiz
Tunsdlves Salary dataset.csv @91 R? gannavioufnnufudaduiidaaussvidnuiiussaunisaluas
Suiteu uenvnil n1sil StudentMarks.csv fanuduiusgeseninaianlunisfinviuazazuuuasy dennded
fumquimsiseusiiin nanlunsiindudmadenadugrininisfeu Fwaduayunanlunedninginsin
(Bloom, 1976) aeslsfiniu yadeyauteyn 1y Heart.csv A1 R? i soraiilessnainanuduiusilaiduds
B videfisudsunsndeusiuunn dealinsonnesiBadustrsindliannsnesunelfifivme feiu Tunsdl
wianiimsinsanld msoanoswan vide wuuaesdilidudaduumy

WioiiuusgAnsnmvasnsneinsailuewian msiiarsunisisufisunadnsannisanneedaduoeig
$reiu efianisanoeswuuliifudady 1w Polynomial Regression 13e Spline Regression @ 4a@131503u
AruduitusifisUuuulAslafindt uenani msld Machine Learning 17 Decision Trees %30 Random Forest
Lﬁaiaq%umm%u%'auﬁuaaéﬁa;@ w¥ouiaUseifiuan Rz, RMSE uag MAE a8natfussuu sauiansaaeu Residual
Plot iileidenlumaiimnzauiignsiodeyausasen uaztindinseidoyamsBusumenisnsiaaoy Auduus
Faadid serinssudslagldeduyssansanduiusveadiosdu (Pearson Correlation Coefficient) tiladinideng
P PRIEEY ANuFuRus B uduluszaugs Fau5098ans LR UsT ld Aynaziiuuseans amaes
wuuTaeswensal ALY ANl (threshold) wangas wu r > 0.80 ievsuenferuduiudifeuanlu
s¥6TUge (Evans, 1996) uagfiansanduusidanumuieludsannaniolmauisaudas ldnisendee
Correlation Liieagnaiies wonannil Aasvi Residual Analysis ndsadlunannnes ileaadeuauuigiuids
Fu wazmnnuanuduiusliifudedu msRinnsanmeidadu wu nsaanesuuvliifudadu n3eds
Machine Learning titeifiumnsusiugwasnsnensallutiundoyasss
6. #3UNANIINY

meidendiliinguarasfifeiensiaudiiusssrinsiuuslugndeyasiuiu 5 gn laeldnmsinsgd
anduiud wazmsoanesiadusgisine ledmdengfulsidmuduiusidauings uazddneamlunisild

NYINTAUAIVBITIUUTAIYN NKNANITAATIZY WUT1 Yadeya Salary dataset.csv HAANudIRUSasEn neile
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R’=0.9570 wan9I@auys “Years of Experience” a@unsneduignisitasuuntasues “Salary” launnis 95.7%
dadaya StudentMarks.csv uay Advertising.csv finanamuduius  Tussdugatuiu lnedie1 R°=0.8878
wag R*=0.8122 audiu vausfigndaya Heart.csv iay TestEnergyData.csv fifin R” Andn 0.60 uanainlaimang

wnn st lUlgaswuUapadanensal

7. Andnssudssana
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