
 

July-August 2020 

ISSN: 0193-4120 Page No. 1875 - 1883 

 

 

1875 Published by: The Mattingley Publishing Co., Inc. 

Agent-basedSimulationofCollegeStudents‟RiskBehav

iorsCausedbytheInterpersonalRelationship 
 

XueqingGuo
1*

,WangxialanZhang
2 

1
SchoolofManagement,TianjinUniversityofTechnology,Tianjin300384,China 

2
SchoolofComputerScienceandEngineering,TianjinUniversityofTechnology,Tianjin300384,China 

 

 

 
Article Info 

Volume 83 

Page Number: 1875 - 1883 

Publication Issue: 

July-August 2020 

 

 

 

 

 

 

 

 

Article History 

Article Received:06 June 2020 

Revised: 29 June 2020 

Accepted: 14July 2020 

Publication: 25July 2020 

Abstract 

College students are likely to have some risk behaviors such as suicide and hurting 

others. The interpersonal relationship is one of the critical factors which always affect 

the mental health of college student. Using the methods of questionnaire and 

agent-based simulation, this paper constructs a multi-agent model of college students‟ 

risk behaviors and studies the college students' behavior choice tendency under the 

influence of interpersonal relationship, the mechanism of college students' risk 

behaviors, and finds preventive measures. The results show that: the impact of 

interpersonal relationships on college students‟ risk behaviors is very significant; the 

risk behaviors of college students can be prevented by improving the interpersonal 

environment around them. 
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1.Introduction 

Theprevalenceofmentalhealthproblemsamongcollege

studentshasincreasedsteadily
[1]

.CollegesandUniversit

ieshavereportedunprecedentednumbersofstudentsinp

sychologicaldistress
[2]

.95%ofcollegecounselingcente

rdirectorssaidthenumberofstudentswithsignificantpsy

chologicalproblemsisagrowingconcernintheircentero

roncampus
[3]

.Aweb-basedmentalhealthsurveywasad

ministeredtofirstyearstudentsin19collegesacrosseight

countriestoscreenforsevencommonDSM ‐

IVmentaldisorders:majordepression,mania/hypoman

ia,generalizedanxietydisorder,panicdisorder,attention

-deficit/hyperactivitydisorder,alcoholusedisorder,and

drugusedisorder,38.4%screenedpositiveforatleastone

12-monthdisorder
[4]

.Duringcollege,studentsencounte

rnewexperiences,relationships,andlivingsituations
[5]

.

However,collegestudentsarenotmatureenough.Facing

seriouspressureandproblems,collegestudentsaremore

likelytohavementalhealthproblems,ortheymayevenha

vesomeriskbehaviors,suchassuicideandhurtingothers
[

6]
.Inrecentyears,therehavebeenmanyunfortunateincid

entsaboutcollegestudents'suicideorimpulsiveinjuryto

others.AccordingtotheAmericanCollegeHealthAssoc

iation(ACHA),suicideiscurrentlythesecondmostcom

moncauseofdeathamongcollegestudents.Therearema

nyreasonswhycollegestudentshavesuicidalideation
[7]

.

Students'bademotion,personalityandinterpersonaland

socialrelationsmayleadtotheoccurrenceofriskbehavio

rs.Theinterpersonalrelationshipproblemisoneofthemo

stpresentingconcernamongcollegestudents(35.8%).

Manycollegestudentshavepersonalityindependencean

dstrongself-consciousness,whichmaymakethemhavei

nterpersonalrelationshipproblems.Theinterpersonalre

lationshipproblemsmayleadtoseriousconsequences.T

herefore,weshouldfocusonthecausesofstudents'riskbe

haviorsfromtheperspectiveofinterpersonalrelationshi
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psandthinkabouthowtopreventsuchbehaviors. 

At present, the research on the factors related to 

college students' risk behaviors has attracted 

extensive attention. Norton et al. 
[8]

 studies the 

possible relationship between social anxiety and risk 

behaviors such as suicidal ideation among college 

students. Byrd et al. 
[9]

 investigates the individual, 

interpersonal, and institutional level factors that are 

associated with overall mental health among college 

students. Herawan et al. 
[10]

 studies the social anxiety 

of college students from five dimensions. Liu et al. 
[11]

 studies the high impacts of stress on mental 

health and suicidal point among college students. 

Taliaferro et al 
[12] 

identified risk and protective 

factors associated with greater emotional distress 

and suicide ideation among international college 

students. From the perspective of social interaction 

and interpersonal relationships. Darke et al. 
[13]

 

found that social isolation is one of the important 

reasons leading to suicide and other risk behaviors. 

By using the principle of system dynamics, Shi et al. 
[14]

 conducted a simulation study on prevention and 

control intervention of college students' risk 

behaviors. 

Inrecentyears,agent-basedmodelinghasbeengradually

appliedtovariousfieldsofscientificresearch
[15]

.Agent-

basedmodelingisamethodforsimulatingtheinteraction

sbetweeneachindividualagent
[16]

.Manyresearchhavea

lsousedsimulationstostudybehaviors.Rosmalenetal.
[1

7]
constructstheMODEMvirtualcampusbysimulationa

ndsimulatesthesocialencounter.Ngetal.
[18]

studiesthef

oragingbehaviorbyconstructinganagent-basedmodel.

Rozoetal.
[19]

usesagent-basedsimulationtostudythedy

namicbehaviorofpedestrians.Gibsonetal
[20]

studiesthe

emergencebehaviorofunmannedaerialvehicleSearcha

ndrescueswarmbyagentssimulation.Luna-Ramirezeta

l.
[21]

aimstobridgethegapincombiningagent-basedmod

elingandmulti-agentsystemsapproachesbyintegrating

twomajorplatformsinthefieldofAgent-BasedModelin

gandBelief-DesireIntentionmulti-agentsystems,name

ly,NetLogoandJason. 

Therefore,thispaperstudiesthecollegestudents‟riskbe

haviorsbysimulation.Byusingthemulti-agentsimulati

onsoftwareNetlogotosimulatethecollegestudents,this

paperdesignsaquestionnaireandestablishesasimulatio

nmodeltoanswerthefollowingquestions: 

 Howdoesinterpersonalrelationshipsaffectcolleg

estudents'riskbehaviors? 

 Howdoestheimpactofinterpersonalrelationships

oncollegestudents'crisisbehaviorsarise? 

 Whichinterpersonalrelationshiphasagreaterimp

actonriskbehaviors? 

 Whatistheproportionofcollegestudentswhoaree

asytohaveriskbehaviorsduetointerpersonalrelati

onships? 

Thestructureofthepaperisasfollows.Theproblemsand

methodsofthispaperisdescribedinsection2.Insection3,

webuildanagent-basedmodelofthecollegestudentsand

illustratethebasicassumptionsandinteractionrulesofth

emodel.Insection4,weuseNetlogotosimulatethecolleg

estudentsandanalyzetheeffectoftheinterpersonalrelati

onshiponcollegestudents‟riskbehaviors.Insection5,ba

sedontheresultsofthesimulationandquestionnairesurv

ey,wedrawconclusionsandgivesomesuggestionsonpre

ventingcollegestudents'riskbehaviors. 

2.ProblemsandMethodsStatement 

Incollege,studentsfromallovertheworldgathertogether

,andeachstudenthasdifferenthabitsandvalues.Contrad

ictionsandconflictsareinevitablebetweenstudents,roo

mmatesandteachersandstudents.However,somestude

ntswilltakeinappropriatewaystodealwithinterpersonal

problems,causingtensionintherelationship,sotheymay

havesocialbarriersandevenhurtothers. 

Therearemanyreasonswhycollegestudentshaveriskbe

haviorsduetointerpersonalrelationships.Themainfact

orswhichcaninfluencecollegestudentsareshownasFig.

-1.Collegestudentshaveinterpersonalconflictsbecause

theyhavedifferentpersonalitycharacteristics,age,andg

ender.Forexample,thosecollegestudentswhoareimpul

siveandnotcalmaremorelikelytohaveconflictswithoth

erpeople.Girlsprefercoldviolencetodealwithproblems

.Seniorcollegestudentsaremorelikelytohaveriskbehav

iorsbecausetheyhavebeeninconflictwithothersforalon

gtime.Incollege,thestudentsmainlyhaveconflictswitht

heirroommates,teachersandclassmates. 
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Fig.1.Thefactorswhichwillinfluencethecollegestudents 

Tofurtheranalyzetheinfluenceofinterpersonalrelations

hipsoncollegestudents'riskbehaviors,thispaperfirstdes

ignsaquestionnaireandanalyzestheresults.Thebasicinf

ormationofthequestionnaireincludesgender,age,grade

,majorandsoon.Thecontentofthequestionnairemainlyi

nvestigateswhethercollegestudentswillhaveinterpers

onalrelationshipproblems,withwhomtheywillhaveint

erpersonalrelationshipproblems,andwhatkindoftreat

mentmethodstheywilltake.300copiesofthequestionna

irewerecollected.Fromtheperspectiveofcollegestuden

ts,thequestionnairecananalyzethetendencyandmecha

nismofriskbehaviorsoftherespondents.Thenconsideri

ngthepersonalitycharacteristicsofcollegestudentsandt

heinteractionrulesbetweenthem,weconstructanagent-

basedmodeltosimulatethecollegestudents.NetLogoisa

multi-agentprogramminglanguageandmodelingenvir

onmentforsimulatingnaturalandsocialphenomena,and

havebeenusedinvariousfields
[22]

.Withthissoftware,we

canbettersimulatethephenomenonthatcollegestudents

areindependentandinfluenceeachother. 

3.Anagent-basedmodel 

Weconstructanagent-basedmodeltoanalyzetheeffects

oftheinterpersonalrelationshiponcollegestudents‟risk

behaviors.TheresearchparadigmisdescribedinFig.-2. 

 

Fig.2.TheParadigmofTheResearch 

Theinformationobtainedfromthequestionnaireisusedt

omodeltheagent.Wechoosethedormitoryrelationship,t

heteacher-studentrelationship,andtheclassmaterelatio

nshipastheinfluencingfactorsofthecollegestudents‟ris

kbehaviorsanduse“sorrow-value”toassessthepossibili

tyofriskbehaviorsamongcollegestudents.Accordingto

thesorrow-valueofeachstudent,collegestudentscanbe

dividedintothreecategories. 

Fortheconvenienceoftheresearch,theassumptionsands

ymbolsofthemodelareasfollowing: 

College 

Students
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characteristics

Gender 

Age

Dormitory 

Relationship

Teacher-student 

Relationship

Classmate 
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Individual 

sorrow-value
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(1)Weuse ( 1,2,..., )iAgent i m asacollegestudent,

( { })ibreed i sorrows,middles,happys

asthetypeofcollegestudents. 

(2)Weuse
iGender = {0,1}(i = 1,2,...,m)

asthestudent‟gender,which0isfemaleand1ismale. 

(3)Weuse { }iGrade 1,2,3,4 (i = 1,2,...,m)

torepresentthecollegestudents‟grade. 

(4)Inthequestionnaire,wedesignsquestionsforthethree

typesoftheinfluencingfactors,whichthenumberoftheq

uestionsisj,andbyusingtheFuzzymathematicsmethod,

ascoringfunction ( )j paramFunction eters

isdesignedforeachquestion. 

(5)Thesorrow-valueoftheagentwhichiscalculatedbyth

efunction ( )j paramFunction eters canbewrittenas ijsv . 

 = =

11 1n

ij ij ij

m1 mn

sv ... sv

sorrow- value sv ... sv ...

sv ... sv

 
 
 
  

 (1) 

(6)
1

=
i

n

Agent j

j

sorrow- value Function


 )( parameters

( 1,2,... )i m , ={ }1 2 iparameters x ,x ,...,x ,which
ix

istheoptionscoreofthequestionnaire,andthescoreisretu

rnedrandomlywiththestatisticalfrequencyofthequesti

onnaire.Weassumethattheweightsofvariousfactorsint

hefunctionareregardedasthesame,andthedataanalysisi

snotaffectedbynormalization. 

(7)Accordingtothestatisticalresultsofthequestionnaire

,thethreshold 

(
1 2{ , }   )ofsorrow-valuecanbeset.Thetypeof“sorro

ws”ismorelikelytohaveriskbehaviors,thetypeof“happ

ys”israrelytohaveriskbehaviors,thetypeof“middles”is

normalpeople. 

 

1

2 1

2

   

( 1,2,..., )=    

    

i

i i

i

sorrows sv

Agent i m middles sv

happys sv



 






  
 

 (2) 

(8)IntheCartesiancoordinatesystem,weassumethatallagentswithi

ntheradiusofdistance(constant)ofeachAgentandsetthiscollection

as

_ _ iAgent in distance .Ifalltheotheragentsinthiscollectionareme

mbersof“happy”,then,intheperiodoft,thesorrow-valueofthisAge

ntwilldecrease  . 

Theagent-basedmodelsarecomposedofinteractedagen

tswithinanenvironment
[23]

.Inourmodel,wesetthateach

agenthasfourattributes:gender,grade,typesandsorrow-

value.TheinteractionrulesofouragentsareshownasFig.

-3. 

 

Fig.3.Theinteractionrulesofagents 

4.Simulation 

Tofurtherdemonstratetheeffectoftheinterpersonalrelat

ionshipsonthecollegestudents‟riskbehaviors,wesimul

atetherealsituationofcollegestudents.Thesimulationm

odelwasdevelopedonastandardAcerlaptop(Intel(R)C

ore(TM)i5-4200MCPU@2.5GHz2.5GHz8.00GRA

M64-bitOS),withMicrosoftWindows10operatingsyst

emonNetlogo6.0.3environment.Thesimulationflowis

showninFig.-4.Inthissimulation,therangeofthenumbe

roftheagentsis _ [100,10000]Agent number ,
1 =25,

2

=3,distance=3,  =10. 

Agent Categories

Gender
Grade
Types

Sorrow-value

Agent Attributes

Group influence

Variation rules

Interaction Rules
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Fig.4.SimulationFlow 

ThemaininterfaceofthesimulationisshowninFig.-5.Th

e“setup”buttonisdesignedtoresettheparametersandthe

“go”buttonisdesignedtoruntheprogram.The“Agent-n

umber”issettocontrolthenumberoftheagents.The“run-

time”isdesignedtocontroltherunningtimeofthesimulat

ion.The“Show-sorrow-value?”isdesignedtocontrolth

edisplayofthevalueofsorrow-value.The“Count(sorro

ws,middles,happys)”measuresthenumberoftheagents

ofthethreetypes. 

 

Fig.5.TheMainInterface 

Afterthesystemrunsfor1400unitsoftime,thenumberoft

hreetypesofagentschangesasshowninFig.-6.Thetotaln

umberoftheagentsis900.AsisshowninFig.-6:thetypeof

“sorrows”whichisrepresentedbytheredlinegrowsfrom

morethan10agentstoabout30agents;thenumberof“mi

ddles”ismorethanthenumberof“happys”;theredsorro

wagentsaccountfor3%ofthetotalnumberoftheagents. 

Start

System Initialized

Agent Initialized

Calculate 
sorrow-value

svi<θ2 svi>θ1

NO

YES

Agent 

“happys”

Agent 

“middles”

Agent 

“sorrows”

NO

YES

End
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Fig.6.TheNumberofTheThreeTypesofAgents 

 

Fig.7.TheSorrow-valueofTheTreeTypesAgents 

Thevalueoftheagents‟sorrow-valuecanbeseeninFig.7.

Thesorrow-valueofthe“sorrows”agentswhichisrepres

entedbytheredlineisbasicallyatahighvalue,buttheothe

rtwotypesareatalowerlevel.Fig.-7illustratesthatthethr

eetypesofagentscanbedistinguishedbythethresholdofs

orrow-value,whichcanalsoprovethevalidityofourmod

el.Todescribeindetailhowanagent‟ssorrow-valuechan

ges,takingAgent1asanexample,weplotthesorrow-vale

changechartofthewholeperiod. 
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Fig.8.TheSorrow-valueChangeChartofAgent1 

AsisshowninFig.-8,Agent1israndomlydividedintothe

situationthatissurroundedbytheriskagents,sothesorro

w-valueisrelativelyhigh.Withthechangeoftime,thesor

row-valueofAgent1fluctuatessignificantly.Agent1isi

nfluencedbytheinterpersonalrelationships,butthereare

onlytwopeaksofrisktendencyinthe1400unitsoftime,an

dAgent1isatnormalstateformostofthetime.Thisalsoco

rrectlysimulatesthereallifeofacollegestudent. 

5.Conclusion 

Intheabovesimulationanalysisandpreviousstudies,itca

nbeconcludedthattheimpactofinterpersonalrelationshi

psoncollegestudents‟riskbehaviorsisverysignificant.I

nthequestionnaire,weconsiderthattheinterpersonalrel

ationshipsofcollegestudentsconsistsofthedormitoryre

lationship,theteacher-studentrelationship,andtheclass

materelationship.Theresultsshowthat:about47%ofthe

respondentssaythattheyaremostlikelytohaveconflicts

withtheirroommates,about18%thinktheywillnotbeinh

armonywiththeirclassmates,and31%thinktheyaremor

elikelytoconflictwithstrangers;theremaining3%ofres

pondentsaremorelikelytohaveconflictswiththeirteach

er.Sotheinterpersonalrelationshipproblemwithroomm

atesisthemostcommonproblemthatcollegestudentsha

ve. 

Facingtheinterpersonalproblems,differentwaysofdeal

ingwiththeproblemswillcausedifferentresultsofriskbe

haviors.Inthequestionnairesurveyresults,wefoundthat

about66%ofstudentschoosepositivecommunicationto

solvetheproblem,and30%choosetotreatindifference.T

hosestudentswhochoosepositivewaystosolvetheinter

personalconflictsaremorelikelytobereasonableandapo

logizetootherpeople.Peoplewhoaremoreoptimisticare

notinfluencedbynegativefriends.Thereareveryfewind

ividualswithatendencytohaveriskbehaviors,whichiso

nlyabout1%. 

Accordingtotheresults,inordertopreventthecollegestu

dents'riskbehaviors,precautionsaredesignedforthefoll

owingproblemsrespectively: 

(1)Personalityproblems 

Forpersonalcharacteristicproblems,takingordinarypre

ventivemeasuresisnotenoughtoachievetheeffect.Wes

houldprovidepsychologicalassistancetothem.Mentalh

ealtheducationshouldbeadoptedforthosewhohavethet

endencyofriskbehaviors. 

(2)Environmentalfactors 

Studentsareeasytoaffectbytheirsurroundings,alotofris

kbehaviorscomefromtheindifferenceofthosearoundyo

u
[24]

.Affection,information,familiarity,andtrustsocialr

elationshipsexertapositiveimpactonsocialpresence
[25]

.Thesupportandtimelycommunicationfromfamily,frie

ndsandclassmateswillgreatlyreducenegativeemotions

.Schoolsshouldpaymoreattentiontothepsychologyofst
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udents,andtimelydetectthetendencyofriskbehaviorsan

dpreventit. 

(3)Thelackofawarenessoftheconsequences 

Collegestudentsmaylackunderstandingoftheseriousc

onsequencesofriskbehaviors.Thevalueofriskeducatio

nhasbeenproven
[26]

.Inviewofthisproblem,wemuststre

ngthenthepublicityoflegalknowledge.Studentswhoar

epronetohaveriskbehaviorsshouldbemadeawareofthe

seriousconsequencesoftheirpossibleriskbehaviors.Sc

hoolshoulduseeffectiveeducationalmeasurementtotea

chstudentsthattheseriousconsequencesoftheriskbehav

iorsandtheimportanceoftakingresponsibilityfortheirri

skbehaviors. 

Someoftheriskbehaviorsofcollegestudentsarealsodue

totheirmentalhealthproblemsinadolescence.IntheWor

ldHealthOrganization(WHO)study,theconsequences

ofnotaddressingadolescentmentalhealthconditionsext

endtoadulthood,impairingbothphysicalandmentalhea

lthandlimitingopportunitiestoleadfulfillinglivesasadu

lts
[27]

.Therefore,parentsshouldpayattentiontotheirchil

dren'smentalhealthfromchildhood,communicatewitht

hemmore,andguidetheirpsychologicaldevelopmentto

wardsahealthydirection.Weshouldalsomakementalhe

althawarenessandeducationbecomepartofthecurriculu

minsecondaryandevenprimaryschools. 

Thispaperonlystudiestheeffectofinterpersonalrelation

shipsoncollegestudents‟riskbehaviors,buttherearema

nyotherfactorswhichcausecollegestudentstohaveriskb

ehaviors.Inthefuture,wewillusethesimulationmethodt

ostudythemechanismofriskbehaviorsanalysisofcolleg

estudentsfrommoreaspects,soastoeffectivelypreventa

ndcontrolit. 
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