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Abstract

InthecontextofColombia'schangingmigrationlandscape,thisstudydelvesinto
thespecificcohortofColombianmaleemigrants,withtheaim ofunravelingthe
intricaterelationshipbetweeneconomicdynamicsandmaleemigrationpatterns.
In this context,the variation in Colombia's Gross Domestic Product(GDP)
emergesasafundamentaleconomicindicator,whichreflectstheeconomic
vitality,growthprospectsandemploymentpossibilitiesofthenation.Inturn,
maleColombianemigrantsrepresentanotablefacetofthebroaderemigration
phenomenon,and theirjourneysareinfluenced bya varietyofmotivations,
includingeconomicopportunities,educationalpursuits,andpersonalaspirations.
Inthisway,forthepurposesofthisstudy,twovariableshavebeenparameterized
tomeasurethelevelofassociationbetweenthem throughacorrelationalstudy,
thesebeingthe“PercentagevariationoftheGrossDomesticProduct(GDP)”and
the“PercentagevariationofemigrantsColombianmen".Subsequently,thedata
collectedhavebeenevaluatedwithexhaustivestatisticalevaluationanalysis
usingPearson'sevaluationcoefficient,whichhasresultedinaremarkablylowP-
Valueof0.0001221,muchlowerthanthesignificancelevel =0.05,whichhas
allowedustoconcludethattherelationshipbetweenbothvariablesissignificant,
andlikewise,aPearsoncorrelationcoefficientof0.92,whichshowsastrong
positive correlation between the variables studied.These results reveala
statisticallysignificantassociationbetweenthefluctuationsoftheGDP and
Colombianmaleemigration,withsufficientstatisticalevidencetoaffirm that,as
Colombia's GDP grows ordecreases,there is a synchronous increase or
decreaseinthenumberofColombianmaleemigrants.
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Forcenturies,migrationhasbeenadefiningcharacteristicofhumansocieties
and has affected demographics,economies and cultures around the world
(Pevtsovaetal.,2020;Akaevetal.,2023).Thephenomenonofmigrationhas
become more significantin today's world as globalization accelerates and
borders become more permeable (Triandafyllidou, 2022). Economic
opportunities,politicalstability,socialnetworksandpersonalaspirationsarejust
someofthemanyvariablesthatinfluencemigration(Czaikaetal.,2021;Wuetal.,
2022).Webeginourinvestigationofthestatisticalrelationshipbetweentwo
importantvariables (GDP and the percentage ofmen among Colombian
immigrants)inthecontextofthisdynamicenvironment.

One aspectofmigration thatrequires carefulexamination is the gender
distribution ofimmigrantpopulations.With varying proportionsofmen and
womenamong emigrants,historicalmigrationpatternsoftenexhibited clear
genderbiases.Differentlabormarketopportunities,socialnorms,andfamily
considerations,amongotherthings,cancontributetothesegenderdisparities
(Pitoyoetal.,2022;Conover,2021).Understandingthegender-specificaspects
ofmigrationanditsimplicationsforcountriesoforiginanddestinationdepends
onknowinghow manymenthereareamongemigrants(YangyBansak,2020;
Acosta,2020).

Thehealthandeconomicvitalityofacountryarefundamentallymeasuredbyits
GDP.Itisan indicatorofthe totalmonetaryvalue ofgoodsand services
producedwithinanation'sbordersduringaspecifictimeperiod(Irshadetal.,
2022).AhighGDPusuallyindicatesahealthyeconomywithmanyemployment
opportunities,whilealow GDPcansignaleconomicdifficulties,includingpoor
jobprospects(Cook&Davíðsdóttir,2021).Togainadeeperunderstandingofthe
economicfactorsthatinfluencemigration,itisusefultoexaminetherelationship
betweenGDPandemigrationpatterns.TherelationshipbetweenGDPandthe
maleshareofemigrantsinColombia,anationwithalonghistoryofmigration,
presentsachallengingandfascinatingresearchquestion(Duránetal.,2021;
Ham etal.,2022).Colombia,acountryinSouthAmerica,hasexperiencedwaves
ofbothinternalandforeignmigration.Itsdiversegeographic,economicand
culturalregionshavecreatedamosaicofmigrationpatterns,andthegender
dynamics ofthese movements are equallycomplex (Ramírez etal.,2023;
Ramírezetal.,2022).

Tothoroughlyexaminetherelationshipbetweentwofundamentalvariables:the
"percentage change in gross domestic product(GDP)"and the "percentage
changeinColombianmaleemigrants",thisstudyusesastatisticalcorrelation
analysis.The decision to use statisticalcorrelation analysis was made to
conductanempiricalanddata-driveninvestigationintoanypotentialrelationship
betweeneconomicindicatorsandemigrationtrends.Themainobjectiveofthis
studyis to shed lighton the complexdynamics ofColombian emigration,
particularlyinrelationtothedistributionofemigrantpopulationsbygender.

First,statisticalcorrelationanalysisoffersaquantitativeframeworktoaccurately
determinethetypeandstrengthofassociationbetweenvariables(Mohajan,
2020;DelGiudiceandGangestad,2021).Wecandeterminewhetherchangesin
Colombia's GDP are statistically related to corresponding changes in the
proportionofmaleemigrantsbyquantifying thedegreeofcorrelation.This
analyticalstrategygoesbeyondqualitativeconjecturesandprovidesdataonthe
dynamicsatplay.Second,statisticalcorrelationanalysisoffersamethodicalway
toidentifypatternsandtrendsinlarge,complexdatasets(Xia,2020;Pesämaaet
al.,2021).Thismakesitpossibletodeterminewhetherparticulareconomic
circumstances,asshownbyGDP,haveadiscernibleimpactonthegender
distributionofemigrants.
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Theobjectiveofthisresearchistogenerateempiricalknowledgethroughcareful
statistical analysis that can guide policy decisions and improve our
understanding ofthe complex interaction between economic factors and
migrationpatterns.ToknowthestatisticalrelationshipbetweenColombia'sGDP
andthepercentagechangeinitsmaleemigrantpopulation,astochasticsearch
hasbeencarriedoutinthisarticle.Toshedlightonthecomplexdynamicsof
Colombianemigration,statisticalcorrelationanalysishasbeenused.Indoingso,
wehopeto advancetheconversation abouthow economicsand migration
interactinanincreasinglyinterconnectedworld.

MATERIALSANDMETHODS

Theobjectiveofthissectionistodetermineifthereisanycorrelationbetween
the "Percentage variation ofthe Gross Domestic Product(GDP)"and the
"PercentagevariationofColombianmaleemigrants".Thefirstvariable,which
representsGDP growth(annualpercentage)inColombiafrom 2013to2022
(WorldBank,2023)wastakenfrom theWorldBankwebsite,andthesecondwas
takenfrom theColombiangovernment'sOpenDatawebsite,wherethevariation
inthetotalnumberofdeparturesofColombianmenfrom thecountrysince2012
isrepresented(GovernmentofColombia,2023).Thestatisticalprogram RStudio
Team (2020)wasusedfordataprocessing.

Since there were lessthan 50 data pointsin the sample,the Shapiro-Wilk
normalitytestwasfirstappliedtoperform statisticalanalysis.Next,thedatafor
thevariable"PercentagechangeinColombianmaleemigrants"weretransformed
toputthem onthesameplaneasthevariable"PercentagechangeinGross
DomesticProduct(GDP)"andensurethattheywerenormallydistributed.To
achievethisobjective,thefollowingformulawasused:Percentagevariation=
[(Currentvalue-Previousvalue)/Previousvalue]x100%.Thismeasureisused
tocomparetwovaluesindifferentperiodsoftimeandexpressthedifferencein
percentageterms(Velasco,2023).Onceitwasdeterminedthatthetwovariables
behavednormally,aPearsoncorrelationanalysiswasperformed.Twovariables
arerelatedifchangesinonevariablehaveanimpactorinfluencechangesinthe
othervariable,whichiswhycorrelationcoefficientswereusedtoexpressthe
degreeofassociationorrelationshipbetweenvariablestomeasureboth.Inother
words,correlationcoefficientsevaluatethedegree(directionandmagnitude)of
an association orrelationship between two variables.The magnitude and
direction ofthe correlation coefficients can varyand can be high orlow.
Correlationcoefficientsrangefrom -1to1;acorrelationcoefficientof0denotes
no correlation(no relationship),while-1and1denoteperfectnegativeand
perfectpositive correlation coefficients,respectively.Additionally,correlation
coefficientslessthan0.40(whethernegativeorpositive0.40)areconsideredlow,
thosebetween0.40and0.60areconsideredmoderate,andthosegreaterthan
0.60areconsideredhigh(ObilorandAmadi,2018).

RESULTS

Data

Table1.Dataonthe"PercentagevariationoftheGrossDomesticProduct(GDP)"
andthe"PercentagevariationofColombianmaleemigrants"from 2013to2022.

VarGDP VarMale
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5,1 11,7

4,5 7,7

3 -1,7

2,1 -1,9

1,4 15,7

2,6 -1,9

3,2 2,2

-7,3 -71,3

11 127,8

7,5 67,2

Normalitytest.

Table2.ResultsofthenormalitytestperformedinRstudio.

Shapiro-Wilk

Data W P-value

Df$VarMale 0.84823 0.05534

Df$VarGDP 0.89823 0.02095

The resultsofthe normalitytestforthe variables“Percentage variation of
Colombianemigrants”and“PercentagevariationofGDP”areshowninTable2.
Giventhatthetwovariablesunderstudyaregreaterthan0.05,itisdetermined
thattheyarenormallydistributedandthePearsontestcanbeused.

HypothesisTestingandCorrelationCoefficient

H0:Thereisnocorrelationbetweenthevariables,“NumberofColombianmale
emigrants”and“PercentagevariationintheGrossDomesticProduct(GDP)”.

H1:Thereisacorrelationbetweenthevariables“NumberofColombianmale
emigrants”and“PercentagevariationintheGrossDomesticProduct(GDP)”.

Table3.ResultsofthePearsontestcarriedoutinRstudio.

RhoPearson

Df$VarTot Df$VarGDP

Rho 1 0.9256532

Df$VarMale p-value 0.0001221

N 10 10

Rho 0.9256532 1

Df$VarGDP p-value 0.0001221

N 10 10

AsevidentinTable3,thehypothesistestyieldedaPvalueof(0.0001221).Since
thePvalueislessthanthesignificancelevelofα=0.05,thenullhypothesisis
rejectedinfavorofthealternative,thatis,thevariablesareassociated.
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Graph1.ScatterplotmadeinRstudiosoftware.

ThePearson correlation coefficientcalculated forthevariables“Percentage
variationofColombianmaleemigrants”and“PercentagevariationofGDP”was
approximately0.93.Thisvaluesuggestsapositivedirectionintheassociation
andahighcorrelationstrengthasseeninGraph1.

CONCLUSIONS
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From thecorrelationanalysisofthe“VariationofGDP”andthe“Percentage
variationofColombianemigrantmen”thatyieldedtheresults,thefollowing
conclusionscanbedrawn.

Withacorrelationcoefficientof0.92,itisevidentthatthe“VariationofGDP”and
the“PercentagevariationofmigrantColombianmen”aresignificantlypositively
correlated.This shows thatoverallthere has been a notable increase (or
decrease)inthenumberofColombianmenwhohaveemigratedalongwiththe
growth(ordecrease)ofColombia'sGDP.Comparedwiththetypicalsignificance
levelof0.05,theP valuecalculatedinthisanalysisis0.0001221,whichis
significantlylower.Thissuggeststhattheobservedcorrelationisstatistically
significantandnottheresultofchance.

Thesefindingsrepresentasignificantgenerationofknowledgefortheanalysis
oftheRepublicofColombiain termsofeconomyand society.Thestrong
positivecorrelationmaysuggestthatColombia'seconomyhasasignificant
impactontheflowofmaleemigration.ThismayindicatethatmoreColombian
mendecidenottoemigrateduringtimesofeconomicexpansion.Ontheother
hand,more men mayemigrate during economiccrisesin search ofbetter
opportunitiesabroad.

Correlationdoesnotnecessarilyimplycausation;itisimportanttorememberthis.
Althoughthereisasignificantcorrelationbetweenthesetwofactors,wecannot
drawtheconclusionthatGDPexpansionisdirectlyresponsiblefortheemigration
ofColombian men,since thisrelationship can also be influenced byother
economic,socialand politicalfactorsthatarenotwithin thescopeofthe
statisticalmodeldevelopedinthepresentwork,butwhichshouldbeaddressed
infutureresearch.
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