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ABSTRACT

Demandplanningplaysaverystrategicroleinimprovingtheperformanceofeverybusiness,asthe
planningforawholelotofotheractivitiesdependsontheaccuracyandvalidityofthisexercise.
Thefieldofagricultureisnotanexception;demandforecastingplaysanimportantroleinthisarea
also,whereafarmercanplanforthecropproductionaccordingtothedemandinfuture.Hence,
asystemwhichcouldforecaststhedemandforday-to-dayfoodharvestsandassiststhefarmersin
planningthecropproductionaccordinglymayleadtobeneficialfarmingbusiness.Thispaperwould
experimentbyforecastingthedemandusingmultiplelinearregression(EMLR-DF)fordifferentfood
commoditiesandimplementsthemodeltoassiststhefarmersindemandbasedconstructivefarming.
Implementationresultshaveprovedtheeffectivenessoftheproposedsystemineducatingthefarmers
inproducingtheyieldsmappingtothedemand.Implementationandcomparisonresultshaveproved
theproposedEMLR-DFismoreeffectiveandaccurate.
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1. INTRoDUCTIoN

ThefarmersindevelopingcountrieslikeIndiaarebeingfacedbytheage-oldproblemsinthefieldof
agriculturelikethereisnoreliableandeasyaccesstoaccurateweatherforecasting,thereisnoeasy
accesstogovernmentmarketportals,thereisnocommonforumtoconsulttheagriculturalexperts
fordiscussion, there isno system to inform the farmersaboutnew tools, technologies, andnew
governmentalschemes,thereisnosynchronizationbetweenthedemandandsupplyoffoodcrops
andlistgoeson.Demand-supplyproblemisoneofthemajorproblemsbeingfacedbythefarmer
community,wherethereisnosynchronizationintheproductionanddemandforfoodcrops.Due
tothiseitherfarmerisfailingtogetgoodmarketpriceswhenthereismoresupplythandemandor
consumersuffershighpricesduetolessproduction.Toeffectivelytacklethisproblem,thereisaneed
forsomeforumthatforecaststhesocietaldemandfordifferentfoodcropsandassiststhefarmersin
growingthecropsaccordingly.
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Demand forecastingplaysan important role in the successof anybusiness.As thedemand
forecastinghelpsinefficientplanningforproduction,supply,maintenance,andotheractivity,the
performanceofabusinessdependsontheaccuracyofforecasting.Demandforecastingalsoplaysa
strategicroleinthefieldofagriculture,whereafarmercanplanforthecropproductionaccording
totheneedofsociety.So,thisworkattemptstodevelopamodeltoforecastthedemandforthefood
cropsandassiststhefarmersinselectingacropbasedonthisdemand.

Thedemandforanyproductcanbedefinedas,theaspirationforaproduct/commodityreinforced
bytheabilityandwillingnesstobuyit(Triplett,1976).DemandisafunctionofPriceoftheCommodity
Pc,RelativePriceRp,IncomeI,TasteandPreferenceTP,FutureExpectationFeandotherfactorsO
(“Demand,Supply,andMarketEquilibrium,”2011;Whelan&Forrester,1996).The relationof
Demandwiththeseparameterscanbeexpressedas:

• Price of the Commodity (Pc): Demand is contrariwise of the price i.e. the demand for a
commoditywilldecreasewiththeincreaseinthepriceofacommodityandviceversa;

• Relative Price of Commodity (Rp): For certain products, the price are directly related to
associatedproductprice,thoseproductsarecalledrelativeproducts.Therelativepriceofthe
productisdirectlyproportionaltotheassociatedproduct;

• The income (I):Thedemandforaproductwilldirectlydependontheincomeofthepeople,an
increaseinincomeresultsinanincreaseindemandfortheproducts.Consequently,thedemand
willdecreewiththedecreasingincome;

• Taste and Preferences (TP):Tasteandpreferencesofaconsumersinfluencethedemandfora
commodity.Withthechangeintasteandpreferencesofaconsumerwillaffectsthelevelofdemand
forvariousgoods.TasteandPreferencesmaychangeduetothechangeinlifestyle,habits,etc.;

• Future Expectation (Fe):Expectationinthefuturepricevariationsofgoodswillalsoaffecttheir
demandpredominantlyfordurablegoods.Theexpectationofanincreaseinpricewilldecrease
thedemandandviceversa;

• Other Factors (O):Otherfactorssuchaspopulation,weatherandclimatecondition,taxation,
advertisementetc.willalsoaffectthedemandofacommodity.

TheDemand‘D’oftheproductcouldberepresentedasafunctionoftheaboveparametersas
D=f(Pc,Rp,I,TP,Fe,O).

Butforsomespecificgoodslikefoodproducts,demandisnotrelatedtoabove-saidfactorsand
suchgoodsarecallednecessarygoods.suchasfoodcommoditieslikecereals,grains,vegetables
etc.(“DemandAnalysisandForecasting,”2017).Asthefoodcommoditiesbelongtothecategory
ofnecessarygoods,thedemandforthosecommoditiesneedstobesatisfiedfortheconsumersby
managingthesupplyaccordingly.Toregulatethedemandandsupply,demandforfoodcommodities
needstobeforecastedbeforeandassistthefarmersinplanningtheircropproductionaccordingly.
Sothatfarmerscangrowthefoodcropsthatwouldbeindemandandcaterstheneedsofthesociety.
Demandforecastingforaproductcanbedoneusingseveralmethods(Ivano,2017)suchasHistorical
methodsofforecastingwhichusesOpinionpollingmethods:consumersurveymethod,salesforce
opinion method and expert opinion method. Statistical methods could also be used to forecast
thedemandwhichuses trendprojectionmethod,barometric techniques, regressionmethod, and
simulationsequationmethod.Asthepredictorvariable‘Demand’isanumericalvariable,Regression
modelsarethebestsuitableforforecastingthedemandvalues(Harlalka,2018).Regressiontechniques
arethemostcommonlyusedmethodintheprocessofdemandforecasting(Hans,2017).

Restofthepaperisorganizedasfollows,thereviewoftheexistingworksarediscussedinsection
2,section3givesabriefintroductiontoregressionmodesandsection4explainsthesystemarchitecture
fortheproposeddemandforecastingmodel.Theimplementationandmethodologiesusedinthis
workaredescribedinsection5.Section6discussestheresultsandsection7concludesthepaper.
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