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Abstract 

The comparative examination of trend models was investigated in this paper. On malaria cases in 

private hospitals in Nigeria. Four time series trend models were fitted using monthly data from 

2015 to 2021: linear trend model, quadratic trend model, exponential trend model, and s-curve 

trend model. The s-curve trend model was determined to have the least MAD and matched the 

data the best. The s-curve trend model was used to produce a six-month projection of malaria 

cases in Nigerian private hospitals, which revealed that malaria cases in the hospitals would idecline 

during the following six months, from January to June 2022.  
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Introduction 

As ia istatistical itool, itime iseries ianalysis iexamines iprevious idata iand imodels iit ito iprovide 

iforecasts ifor ithe ifuture. iPast iobservations iof ia iphenomena imust ibe iacquired iin iorder ito 

imake iany iprognosis iregarding ithe ifuture. iAs ia iresult, ia itime iseries imay ibe idescribed ias ia 

icollection iof iobservations imade iover ia iperiod iof itime. 

Where ithe ivalues iY1, iY2................Yn iare iof ivariable iY iat iperiods it1, it2.................tn, ithis imay 

ibe iexpressed imathematically. iThere iare imany itypes iof imotions iin itime iseries, iincluding 

isecular itrend, iseasonal ivariation, icyclical ivariation, iand iirregular ivariation. iAs ia iresult, itime 

iseries ianalysis ihas ishown ito ibe ian ieffective itool ifor ipredicting imacroeconomic ivariables. 

iWhen istructural ichanges iare ioccurring iin ian ieconomy, ieconometric imodels iare inot ibetter 

ito itime iseries itechniques, iaccording ito iChrist i(1951). 

Malaria iis ione iof ithe iworld's imost icritical ihealth iissues itoday. iThe iWorld iHealth 

iOrganization iestimates ithat iover i300 imillion icases iof imalaria iare idiagnosed ieach iyear, iwith 

itwo ito ithree imillion ipeople idying ias ia iconsequence iof ithe idisease. iMalaria iis ithe ionly 

ivector-borne iillness ion ithe iWHO's iDisability iAdjusted iLife iYears i(DALYS) iList. iIt iis 

iimportant ito iconsider ihealth iissues ilike ias imalaria, iwhich ihave ia isignificant iimpact ion 

iNigeria's imobility iand ideath irate. iNigeria ihas ia ipopulation iof iapproximately i123.9% iof ithe 

iworld's ipopulation. iA iconsiderable iportion iof ithe ipopulation ilives iin irural iregions, iwhere 

ithey ilack iaccess ito idrinkable iwater iand iproper ihealth icare. iNigeria iis ialso ia ilow-income 

icountry ithat iis ialready iburdened iby ia imassive iforeign idebt. iIt iis iat irisk iof igoing ideeper 

iinto idebt ias iit ideals iwith ia isick ipopulation iwhose iwell-being iis icritical ito ithe icountry's 

ieconomic igrowth. iIn ithe ipast, ichloroquine iwas ia ifrequent imalaria itherapy. 

Malaria iis icaused iby ifour itypes iof iplasmodium iprotozoa: iplasmodium iVivax, iwhich iis imore 

icommon iin ilow-endemic iregions, iPlasmodium iOvale, iand iPlasmodium iFalciparum, iwhich iis 

ithe imost ihazardous iof ithe ifour. iIn iboth ithe imosquito ivector iand ithe ihuman ihost, ithe 

iplasmodium iFaciparum ihas ia ilife icycle. iThe imalaria imosquito, iAnopheles igambiae, iis ithe 

ivector ithat itransmits ithe idisease. iMalaria iprevalence iis idetermined iby ithe iquantity iof i 
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female ianopheles ispecies, ithe imosquito's iproclivity ito ibite, ithe ipace iat iwhich iit ibites, iits 

ilifespan, iand ithe irate iat iwhich ithe iplasmodium iparasite idevelops iwithin ithe imosquito. 

iWhen ia ifemale imosquito ibites iand idrinks ithe iblood iof ia iperson iinfected iwith imalaria 

iparasites, ishe igets iinfected iwith ithe iparasites, iwhich ishe ithen ipasses ion ito ithe inext 

ihuman ivictim ishe ibites. iMalaria itakes ieight ito i10 idays ito iincubate iin ia ihuman ihost. iThe 

imosquito iand ithe iplasmodium iparasite imust ibe iable ito isurvive iin iorder ifor imalaria ito 

ispread. 

Malaria ihas ibeen ione iof ihumanity's ibiggest iburdens, iwith ia ifatality irate iunrivalled iby iany 

iother icontemporary iillness isave iTB i(Sudhakar, i& iSubramani, i2007). iIts iposition ias iAfrica's 

igreatest icause iof imortality iamong ichildren iunder ithe iage iof ifive iyears ihas inot ichanged 

i(Houeto et al., i2007). iBecause iof iits ihigh iprevalence irate iamong ithe ipoorest icontinents iand 

inations, ithis iillness iis isometimes ireferred ito ias i"the ipoor's isickness" i(Worrall et al., i2003). 

iFever, ichills, iheadache, ishaking, iand ijoint iproblems iare isome iof ithe isymptoms iof imalaria. 

iAccording ito iNchinda i(2005), isub-Saharan iAfrica iwas inever iincluded iin ithe iglobal imalaria 

ieradication icampaign isince ithe itime icorresponded iwith icolonial iand iearly ipostcolonial 

iperiods, iand iindigenous ipeoples ihad ilittle ior ino iability ito ilaunch iand icontinue ian 

ieradication iprogramme. 

There iare imany ivariables ithat icontribute ito ithe idisease's ireturn iin iNigeria iand iAfrica ias ia 

iwhole. iIn iAfrica, ipoverty iadds ito ithe ifrequency iof imalaria. iMany iof ithe iworld's ipoorest 

ipeople, iaccording ito iPattanayak et al. i(2003), ilive iin imalaria-infested iregions. iDue ito 

ifinancial iconstraints, imany ifolks ido inot ihave iaccess ito iappropriate ihealth icare. iIn ithe 

ievent iof ian iepidemic, ia ivulnerable icountry's ieconomic istatus iplays ia irole iin idetermining 

ipreparedness iand icontrol imeasures i(Sudhakar i& iSubramani, i2007). 

Four itrend imodels iwill ibe iused iin ithis istudy ito iassess ithe imovement iof imalaria iepidemics 

iin iNigerian iprivate ihospitals. iThese imodels iinclude ithe ilinear itrend imodel, iquadratic itrend 

imodel, iexponential itrend imodel, iand iS-curve imodel, iwith ithe igoal iof idetermining ithe ibest 

imodel ithat ifits imalaria iepidemics iin iprivate ihospitals iin iNigeria iand, imore iimportantly, 

imaking imalaria icase iforecasts iin ithe iunderstudied ihospital. 

 

Malaria 

Malaria ihas ibeen istudied iby imany iindividuals. iThis ichapter iis idevoted ito ia ireview iof isome 

imalaria-related iliterature. iPlasmodium ifalciparum, iplasmodium ivivax, iplasmodium iovale, iand 

iplasmodium imalariae iare ifour ispecies iof iplasmodium iprotozoa i(single icelled iparasites) ithat 

icause imalaria iin ihumans. iPlasmodium ifalciparum iis ithe imost icommon iand ifatal iof ithese 

ispecies, iaccounting ifor ithe imajority iof iinfections. iSeveral iresearch ihave ibeen iconducted ion 

ivarious iareas iof ithe iillness, iranging ifrom iparasitology ito imedicine idevelopment 

i(chemotherapy) ito idisease ieradication ivia ithe iuse iof iinsecticide-treated inets iand 

iinsecticides. 

The idanger iof imalaria iin ithe iMachodinho iresettlement iregion iin iBrazil's iAmazonian 

irainforest iwas iinvestigated i(Castilla i& iSawyer, i1993). iEconomic istatus iand iknowledge iof 

ithe imosquito's iimportance iand ibehaviour iin itransmitting imalaria iwere ifound ito ibe 

isignificant ifactors iin idetermining iprevalence irisk, iregardless iof iwhether ior inot ipreventive 

imeasures isuch ias iDDT ihouse ispraying iand icleaning iof ivector ibreeding isites iare 

iimplemented iin iendemic iareas. iHowever, ithe iresearchers idiscovered ithat ihaving ia ihigher 

isocioeconomic iposition, ias iwell ias ihaving ia ibetter iunderstanding iof ithe ivector iand ihaving 

idwellings isprayed iwith iDDT, ireduced ithe ilikelihood iof iinfection. iThey iproposed ithat ia 

imore ipositive iinterpretation iis ithat idisease iprevention iprogrammes ishould iwork iharder iand 

imore iintensely ion ibehalf iof ipoorer ipeople, iparticularly imigrants, iin iorder ito ireduce idisease 

iburden. iSharma et al. i(2001) iinvestigated isocioeconomic ifactors ias iwell ias ihuman ibehaviour 

iin irelation ito imalaria iin ia icross-section iof iIndia's iSundargarh idistrict. iThey iclaimed ithat 
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ilow isocioeconomic iposition iand isocio-cultural icharacteristics ihave ia isignificant iimpact iin 

ithe ipersistence iof ihigh imalaria itransmission ilevels. iHuman ibehaviours isuch ias ihamlet 

ilocation, ikind iof imalaria itransmitted, isleeping ipatterns, ioutdoor iactivities iafter inightfall, 

ilack iof iinformation iabout ithe iillness, iand itreatment iseeking ibehaviour iare iall iimportant 

ipredictors iof imalaria itransmission, iaccording ito ithe iresearchers. 

Malaria iis ialso ia iserious iissue iin iPapua iNew iGuinea, iwhere iit icauses ia isignificant iamount 

iof iillness iand ideath. iThis iis ibecause, iin iaddition ito icausing ihuman imisery, iit ialso iplaces ia 

isignificant istrain ion ihealth-care iresources iand iobstructs ieconomic iprogress. iA imalaria 

ivaccine ihas ibeen iproposed ias ithe ibest, imost icost-effective, iand isafe ipublic ihealth 

iapproach ifor ireducing imalaria's iimpact i(Reeder, i2001). 

Lin iet ial., i(2009) iinvestigated ithe ilink ibetween ifalciparum imalaria iin iendemic iprovinces iand 

iimported imalaria iin inon-endemic iprovinces iof iChina iusing itime iseries ianalysis. iThe 

ipredictor ivariable iwas iinitially ifitted iusing ian iautoregressive iintegrated imoving iaverage 

imodel. iAccording ito iAIC iand igoodness-of-fit icriteria, ithe iseasonal iARIMA i(1, i1, i1) iand i(0, 

i1, i1) imodels ifor imalaria iincidence imatched ithe idata ithe ibest iof iall ithe imodels iexamined. 

Briet et al,i(2008) ideveloped ia imodel ifor ipredicting imalaria iin iSri iLanka iin ithe inear irun. iOn 

imonthly itime iseries iof idistrict imalaria icases, iexponential imoving iaverage imodels, 

iautoregressive iintegrated imoving iaverage imodels iwith iseasonal icomponents, iand iseasonal 

imultiplicative iautoregressive iintegrated imoving iaverage i(ARIMA) imodels iwere icompared ifor 

itheir iability ito ipredict ithe inumber iof imalaria icases ione ito ifour imonths iahead. iThe ibest 

imodel ifor iforecasting iand iforecasting ierror idiffered isignificantly ibetween idistricts. iFor 

iexample, iin ithe idistrict iof iAmpara, ithe ibest imodel ifor ia ione-month iforecasting ihorizon 

iwas ian iARIMA i(2, i1, i1) iwith iseasonality ithrough ia iharmonic iwith ia ione-year iperiod iand ia 

iharmonic iwith ia isix-month iperiod. iThe iARIMA i(0, i1, i2) imodel iincorporating iseasonality ivia 

ia ifirst iorder iseasonal iautoregressive iand ia ifirst iorder iseasonal imoving iaverage icomponent 

iproved ioptimal ifor ithe idistrict iof iAmpara iover ilonger iforecasting ihorizons. I 

Using ian iARIMA imodel, iContreras et al. i(2003) icreated ia imodel ifor iforecasting inext-day 

ipower iprices iin imainland iSpain iand iCalifornia imarkets. iTheir imodel iwas iable ito ipredict ithe 

i24 imarket iclearing iprices ifor ithe ifollowing iday. iFor ipredicting itime iseries, ithe iARIMA 

imodel iis ia iuseful itool. 

Guerrero (2003) A igood imodel ifor ianticipating imalaria icases ihas ito ibe icreated. iThe isum iof 

ithe iresiduals isquares idivided iby ithe isample isize irepresents ithe imodel ifitting iquality. iIts 

igoal iis ito iassess ithe imodel's iability ito igenerate isample idata i(i.e., ito idetermine ihow isimilar 

ithe imodelled iand iactual iseries iare). 

Nkpordee iand iNduka i(2018) iinvestigated ithe iuse iof itime iseries ianalysis iin ithe iforecasting 

iof imalaria iepidemic ioutbreaks iin iNigeria. iThe istudy's isecondary idata icame ifrom ithe 

iNigerian iNational iBureau iof iStatistics i(nbs), iSocial iStatistics. iBy itaking iinto iaccount ithe 

iACF iand iPACF icorrelograms, ithe istudy ieffort iused iBox-Jenkins i(1976) iapproach ito icreate 

ian iappropriate imathematical imodel. iThe imodel iARIMA(1,0,1) iwas iused ito ianticipate 

imonthly ireported icases iof imalaria iwith ia i16-month ilead, iresulting iin ia iseries iwith ia 

iprogressive irise iand ifall. iThe istudy ialso ilooked iat ithe imonthly iaverage iof imalaria icases 

irecorded. iIt iwas isuggested ithat ithe igovernment iassure ithe iavailability iof itreated ibed 

imosquito inets, ipesticides, ianti-malaria imedications, iand iother iitems iin iNigeria's irural 

icommunities. 

Eke iet ial., i(2015) iconducted ia icomparison iof ithree itime iseries itrend imodels ion iNigeria's 

igross idomestic iproduct. iThis istudy iused iyearly idata ifrom i1982 ito i2012 ito ifit ithree itime 

iseries itrend imodels ion iNigeria's iGross iDomestic iProduct: ia ilinear itrend imodel, ia iquadratic 

itrend imodel, iand ian iexponential itrend imodel. iIt iwas idiscovered ithat ithe iexponential itrend 

imodel ihad ithe ilowest iMAPE iand ibest isuited ithe idata. iThe iexponential itrend imodel iwas 
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iused ito icreate ia ifive-year iprojection ifor iNigeria's iGross iDomestic iProduct, iwhich irevealed 

ithat ithe icountry's iGross iDomestic iProduct iwould iincrease iduring ithe inext ifive iyears. 

 

Problem Statement 

Malaria iposes ia isignificant ithreat ito ihuman idevelopment. iUnderdevelopment iis iboth ia 

icause iand ia iresult iof iit. iMalaria iis ithe ileading icause iof imorbidity iin iNigeria, iaccounting ifor 

i40 ito i60 ipercent iof iall ioutpatient ivisits. iIt's ialso ithe ilargest icause iof ideath iin ichildren 

iunder ithe iage iof ifive, ia imajor isource iof iadult imorbidity, iand ithe itop icause iof imissed 

iworkdays. 

Despite ithe idisease's idestructive iimpacts, iNigerians ido inot ifully icomprehend ithe ivalue iof ia 

imalaria-free ienvironment iin ifostering ieconomic igrowth iand ipoverty ireduction. iPerhaps ithe 

imagnitude iof imalaria's iimpact ihas inot ibeen iquantified iin ia iway ithat iwould ipersuade 

ipoliticians, ipolicymakers, iprogramme imanagers, iand idevelopment ipartners ito idevote ithe 

inecessary iattention iand iresources ito icombating ithis idreadful idisease. iThis iresearch iaims ito 

ifill iup ithe igaps iwith irelevant iknowledge. 

 

Purpose of the Study 

The istudy's igoal iis ito ilook iat ihow to compare the four trend imodels, iincluding ilinear, 

iquadratic, iexponential, iand is-curve iand used the best among the four to forecast the trend of 

malaria cases in Nigeria. iThe istudy's ispecific igoals iare: i 

1. To get iestimates ifor ithe iparameters i(α0, α1 and α2)iin ithe irelevant imodels. 

2. iFor ieach imodel, iwe will obtain ithe i(MAPE, iMAD, iand iMSD). 

3. iFor ieach iof ithe iseparate imodels, iwe determineithe itrend ianalysis iplot ifor ithe 

imalaria icases. 

4. iCompare ithe iresults iof ithe ifour itrend imodels iand ichoose ithe ione ithat ihas ithe 

ileast iMAPE, iMAD, iand iMSD ias ithe ibest imodel ifor idetermining ithe isort iof itrend 

ithat ithe imalaria icases ifollowed. 

5. Forecast the malaria cases in private hospitals in Nigeria for the next 6 months using the 

best trend model built.  

 

Scope and Limitation of the study 

The istudy ifocuses ion ia icomparative ianalysis iof itrend imodels, iincluding ilinear, iquadratic, 

iexponential, iand is-curve iapproaches, iin iorder ito idetermine ithe ibest imodel ithat, iwhen 

iapplied ito iany iof ithe imalaria idata iin ithis istudy, iwill ireduce imalaria icases iin iNigeria, 

ispecifically imonthly imalaria icases iin iprivate ihospitals iin iNigeria, iover ian i84-month iperiod 

ifrom iJanuary i2015 ito iDecember i2021. 

However, idue ito ia ilack iof itime, ifacts, iand irelated iliterature, ithe iresearcher ifocuses ihis 

iattention ion ithe imonthly icases iof imalaria iepidemic iin iprivate ihospitals iin iNigeria, irather 

ithan iusing isecondary irecords ifrom iprivate ihospitals iin iNigeria. iThis iresearch ifocuses ion 

ifour idifferent itrend imodels i(Linear, iQuadratic, iExponential iand iS-Curve). 

 

METHODS AND MATERIALS  

Research Design 

This iresearch iemployed ia icross-sectional idesign iand ifocused ion icomparing itrend imodels, 

iincluding ilinear, iquadratic, iexponential, iand is-curve iapproaches. 

 

Nature and Source of Study Data 

The igathered iand iutilised idata ifor ithis iresearch iis isecondary istatistical idata icollected ifrom 

isurvey iinformation ion ithe iNigerian imalaria ipandemic ifrom ithe irecords idepartment iof 

imonthly imalaria icases iat ia iprivate ihospital iin iNigeria, icovering ithe iperiod iJanuary i2015 ito 
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iDecember i2021. iData ifrom ilong-term imalaria icases iin iNigeria iwas iutilised. iThe iinformation 

iis iavailable iupon irequest. 

 

Data Analysis Tools 

The iparameters ithat imake iup ithe imodels iare iobtained iusing ithe iMINITAB i(version i20.0) 

itool. iThe iresearcher iused ithis iprogramme ito iestimate ithe iparameters ifor iLinear, iQuadratic, 

iExponential, iand iS-curve imodels ito imake irecord iassessment ieasier. iThe iparameters ifor 

ithese imodels iwere ialso iobtained iusing ithe iMINITAB iprogramme i(version i20.0). 

 

Model Specification 

The ilinear itrend imodel, iquadratic itrend imodel, iexponential itrend imodel, iand iS-curve imodel 

iwill ibe iemployed iin ithis iresearch. 

 

The iLinear iTrend iModel 

Trend ianalysis iby idefault iuses ithe ilinear itrend imodel: 

ttt XZ  ++= 10          i(1) 

In ithis imodel, i 1  irepresents ithe iaverage ichange ifrom ione iperiod ito ithe inext. 

Linear iforecasting imodel: 

tt XZ 10  +=
       i i i i i i i i i I  i(2) 

The iQuadratic iTrend iModel:  

tttt XXZ  +++=
2

210       i i I  i i i i i i i I  (3) 

Quadratic iforecasting imodel: 
2

210 ttt XXZ  ++=
       i i i i i i i i i(4) 

The iExponential iTrend iModel: 

t

x

tZ  10=
        i i i i i i i i I (5)

 i 

Exponential iforecasting imodel: 
x

tZ 10=
        i i i i i ii  (6)

  

 

The iS-curve iTrend iModel: i 

The iS-curve imodel ifits ithe iPearl-Reed ilogistic itrend imodel. iThis iaccounts ifor ithe icase 

iwhere ithe iseries ifollows ian iS-shaped icurve. iThe imodel iis: 

( )X

a

tZ
210

10

 +
=

          i i 

i i i i i i i(7)
 

Where 

0  i= iEstimated iZ iintercept 

1  i= iEstimated ilinear ieffect ion iZ 

2  i= iEstimated iquadratic ieffect ion iZ  

 

Models Accuracy Measures 

To ifind ithe ibest ifit imodel, iwe iwill iuse ithe ione iwith ithe iminimum iaccuracy imeasures 

i(MAPE, iMAD iand iMSD). iThe imodel ithat iminimizes ithe icriterion iis ithe ifine imodel. iIn 

irecent itimes, iseveral icriteria ifor ichoosing isome iof ithe imodels ihave iproposed ithis iwhole 
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iversion iwhich itakes ithe iform iof iMean iAbsolute iPercentage iError i(MAPE), iMean iAbsolute 

iDeviation i(MAD) iand iMean iSquared iDeviation i(MSD). iSome iof ithose istandards iare 

idiscussed ibelow: i 

Mean iAbsolute iPercentage iError i(MAPE): iThis iexpresses iaccuracy ias ia ipercentage iof ithe 

ierror, ibecause ithis inumber iis ia ipercentage, iand iit imeasures ithe iaccuracy iof ifitted itime 

iseries ivalues. 

100
/)ˆ(


−

=
n

ZZZ
MAPE

ttt

 
)0( tZ

      i i 

i i i i i i i (8) 

Where i tZ
 iequals ithe iactual ivalue iat itime it, i i tẐ

 iequals ithe ifitted ivalue, iand in iequals ithe 

inumber iof iobservations. 

Mean iAbsolute iDeviation i(MAD): iThis imeasures ithe iaccuracy iof ifitted itime iseries ivalues. 

iIt iexpresses iaccuracy iin ithe isame ias ithe idata. iThis ihelps ito itheorize ithe ierror ialso. 

n

ZZ

MAD

n

t

tt
=

−

= 1

)ˆ(

          i i 

i i i i i i i(9) 

Where i tZ
 iequals ithe iactual ivalue iat itime it, i i tẐ

 iequals ithe ifitted ivalue, iand in iequals ithe 

inumber iof iobservations. 

Mean iSquared iDeviation i(MSD): iThis iis icalculated iusing ithe isame idenominator, in, 

iregardless iof ithe imodel. iThis iis ito ienable icomparison iof iMSD ivalues iacross imodels. iThis 

imakes iMSD ia imore isensitive iof ia iusually ilargest iforecast ierror ithan iMAD. 

n

ZZ

MSD

n

t

tt
=

−

= 1

2

)ˆ(

        i i 

i i i i i (10) 

Where i tZ
 iequals ithe iactual ivalue iat itime it, i i tẐ

 iequals ithe ifitted ivalue, iand in iequals ithe 

inumber iof iobservations. 

 

RESULTS 

The iTime iSeries iPlot iof ithe iActual iData (Malaria Cases in Private Hospital in Nigeria) 

The itime iseries iplot iof ithe idata iin ifig. i1 ibelow, idisplayed ithe imalaria icases iin iprivate 

ihospital iin iNigeria i(2015 i– i2021). iThe iplot ishows itrend imovement iwith iseasonal ivariation. 

iThis imeans iwe ishall imodel ithe idata iby ifitting ia igeneral itime iseries itrend imodel ito ithe 

itime iseries idata iin iorder ito iknow ithe imodel ithat ifits ibest iand imake iforecasts. 

70635649423528211471

2000

1500

1000

500

0

Index

Ma
lar

ia

Time Series Plot of Malaria

Fig.1 iTime iseries iplot iof ithe iactual idata  (Malaria Cases in Private Hospital in Nigeria)
 



 

 
 

AJASTR 

131      June 2022, Vol. 4, No. 1     African Journal of Advanced Sciences and Technology Research 

www.afropolitanjournals.com 

The iLinear iTrend iModel: 

The iestimated ilinear itrend imodel iof iequation i(2) iis igiven ias i tt XZ *7900.151271−=
. 

The iplot iof ithe ilinear itrend imodel iin ifig.2 ishows ithat iit idoes inot ifit ithe idata. 
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Fig.2 iTime iseries iplot iof ithe ilinear itrend imodel of Reported Cases
 

 

Table 1: iAccuracy iMeasures ifor iLinear iTrend iModel for Malaria Cases in Private Hospital in 

Nigeria 

Accuracy iMeasures 

MAPE 854 

MAD 359 

MSD 206183 

The iaccuracy imeasures iof ithe ilinear itrend imodel iin itable i1 ishow ithat iMAD ihas ia ivalue iof 

i359 iwhile iother imeasures iare iquite ilarge. 

 

The iQuadratic iTrend iModel: 

The iestimated iquadratic itrend imodel iof iequation i(4) iis igiven ias i i i
2

217.06.311466 ttt XXZ +−=
The iplot iof ithe iquadratic itrend imodel iin ifig.3 ishows ithat 

iit idoes inot ifit ithe idata. 
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Fig.3 iTime iseries iplot iof ithe iquadratic itrend imodel of Reported Cases 

 



 

 
 

AJASTR 

132      June 2022, Vol. 4, No. 1     African Journal of Advanced Sciences and Technology Research 

www.afropolitanjournals.com 

Table i2: iAccuracy iMeasures ifor iQuadratic iTrend iModel of Malaria Cases in Private Hospital 

in Nigeria 

Accuracy iMeasures 

MAPE 783 

MAD 356 

MSD 199159 

The iaccuracy imeasures iof ithe iquadratic itrend imodel iin itable i2 ishow ithat iMAD ihas ia ivalue 

iof i356 iwhile iother imeasures iare iquite ilarge. 

 

The iExponential iTrend iModel: 

The iestimated iexponential itrend imodel iof iequation i(6) iis igiven ias i
x

tZ )96172.0(*02.1555=
 

The iplot iof ithe iexponential itrend imodel iin ifig. i4 ishows ithat iit idoes inot ifits ithe idata. 
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Fig.4 iTime iseries iplot iof ithe iexponential itrend imodel of Reported Cases
 

 

Table i3: iAccuracy iMeasures ifor iExponential iTrend iModel of Malaria Cases in Private 

Hospital in Nigeria 

Accuracy iMeasures 

MAPE 401 

MAD 364 

MSD 251559 

The iaccuracy imeasures iof ithe iexponential itrend imodel iin itable i3 ishow ithat iMAD ihas ia 

ivalue iof i364 iwhile iother imeasures iare iquite ilarge. 

The iS-curve iTrend iModel: 

The iestimated is-curve itrend imodel iof iequation i(7) iis igiven ias i

( )XtZ
)19661.1(*00550.02971.10

104

+
=

.The iplot iof ithe is-curve itrend imodel iin ifig. i5 

ishows ithat iit ifits ithe idata iwith iminor ideviation. 
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Table i4: iAccuracy iMeasures iof iS-curve iTrend iModel of Malaria Cases in Private Hospital in 

Nigeria 

Accuracy iMeasures 

MAPE 303 

MAD 339 

MSD 215790 

The iaccuracy imeasures iof ithe iS-curve itrend imodel iin itable i4 ishow ithat iMAPE ihas ia ivalue 

iof i303 iwhile iother imeasures iare iquite ilarge. 

 

Comparing ithe iAccuracy iMeasures: 

Table i5: iComparative iAccuracy iMeasures of Malaria Cases in Private Hospital in Nigeria 

Model MAPE MAD MSD 

Linear 854 359 206183 

Quadratic 783 356 199159 

Exponential 401 364 251559 

S-curve 303 339 215790 

When icomparing ithe iaccuracy imeasurements iof ithese ifour imodels iin itable i5, ithe iMAPE 

iand iMSD ifor iall iof ithem iare irelatively isubstantial. iHowever, iwhen icompared ito iother 

imodels iusing iMAD, iwhich iis ia imore ieffective imeasure iof ithe ifour iaccuracy imeasures, ithe 

is-curve imodel ihas ithe ismallest iMAD imeasure iof i339, iindicating ithat imalaria icases iin 

iprivate ihospitals iin iNigeria ido inot ifollow ia ilinear itrend imodel; irather, ithey ifollow ian is-

curve itrend imodel. iThe is-curve itrend imodel iwill ibe iused ito icalculate ia isix-month iprojection 

iof imalaria icases
. 

 

Six Months Forecast of the Malaria Cases in Private Hospital in Nigeria 

The is-curve itrend imodel iprediction iof imalaria icases iin iprivate ihospitals iin iNigeria isuggests 

ithat ithe inumber iof imalaria icases iin ithe ihospitals iwould idecline, ias ishown iin itable i6 

ibelow
. 

Period Jan. i2022 Feb. i2022 Mar. i2022 April i2022 May i2022 June i2022 

Forecast i 3.69222 3.08749 2.58154 2.15832 1.80435 1.50834 

 

Discussion iof iFinding i 

Four itime iseries imodels iwere ievaluated iin ithis iresearch ito iexamine ithe igrowth ibehaviour 

iof imalaria icases iin ia iprivate iNigerian ihospital. iThe ifour imodels iencompassing iLinear, 

iQuadratic, iExponential, iand iS-curve iwere inot iall isupposed ito ibe iable ito ireflect ithe ilong 

iterm itrend iof imalaria icases iin iprivate ihospitals iin iNigeria iafter icomparing iand ianalysing 

ithe imodel iaccuracy imetrics iof iMAPE, iMAD, iand iMSD ivalues iof ieach imodel. iThe iS-curve 

itrend imodel, ion ithe iother ihand, iwas iin ithe ibest iagreement iwith ireal ilong-term imalaria 

icases iin iprivate ihospitals iin iNigeria, ias imeasured iby iMAPE, iMAD, iand iMSD ivalues. iThe 

ireal imalaria icases iwere idiscovered iusing ian is-curve itrend imodel ibased ion ithe iMAD ivalue. 

iThe iresults iof ithis istudy icontradict ithose iof iEke iet ial., i(2015), iwho ifound ithat ithe 

iexponential itrend imodel ihad ithe ilowest iMAPE iand ibest ifit ithe imalaria idata.  

 

Conclusion 

The ibest ifit imodel ifor ithe idata iwas ithe is-curve itrend imodel, iwith ithe ileast iMAD ivalue, 

iaccording ito ithe ifitting iof irelevant itrend imodels ito imalaria icases iin iprivate ihospitals iin 

iNigeria i(2015-2021). iThe ibest ifit iwas ithe is-curve itrend imodel, iwhich iwas iused ito 

ianticipate ithe itrajectory iof ithe imalaria ipandemic iin iprivate ihospitals iin iNigeria. iIt iwas 
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iclearly ishown ithat ithe inumber iof imalaria icases iin ithe ihospital iwould idecrease iduring ithe 

ifollowing isix imonths, ifrom iJanuary ito iJune i2022
.  

 

Recommendation  

Based onithe iresult iof ithis istudy, ithe iresearchers imade ithe ifollowing irecommendations: 

1. iThe ibest itrend imodel ifor iforecasting imalaria icases iin iprivate ihospitals iin iNigeria 

iwas idetermined ias ithe is-curve itrend imodel. 

2. iGovernment iintervention iprogrammes, ipolicies, iand istrategies iaimed iat 

isocioeconomic iand ienvironmental ifactors ithat iaffect ihealth i(particularly imalaria) 

ishould ibe iimplemented inationwide. 

3. 
Actual imalaria icases iwere iidentified iusing ian is-curve itrend imodel, iwhich iwas 

idetermined iusing ithe iMAD ivalue's imodel iaccuracy imeasure
.  
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