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Over two hundred communities across the United Stateshave commercial air

service provided by carriers using turboprop aircraft only. Communities need to be aware

of various factors that may endanger their commercial air service. The object of this
research is to determine those factors . By predicting the loss of service for small
communities, the communities are able to plan accordingly. Areas predicted to be in

danger of losing service are concentrated in the Midwest.
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1.1Introduction

Withthepassageof theAirlineDeregulationAct nearlynineteenyearsago,theairlineindustryhasbecome

atopicof greatdiscussion.Thepassageof theactin 1978tookcontrolof thecommercialairlineindustryoutof the

handsof theCivil AeronauticsBoard(CAB) andputit intothehandsof theairlinesthemselves.Controlbythe

CAB includedthepowertodecideentryandexitintoallmarketsandthepowertodeterminewhichairlinescould

serveeachmarket.AirlineswererequiredtoservecertainCAB-designatedmarketswhetherthemarketswere

profitableor not. Marketsthatprovedunprofitableweresubsidizedbythegovernment,providingtheincentivefor

carrierstogrowintosmallermarketswithoutthefearof losingmoney.Two sideshaveformedconcerningtheissue

of airlineregulationandthefederalsubsidesprovidedtosmallermarkets.Proponentsof subsidizedservicebase

theirargumentsfor supportof subsidesontheassumptionthatairtransportationis avitalcomponentof economic

growthin theUnitedStates.Opponentsarguethatmarketforcesshouldbethesoledeterminantsonwhichcities

shouldreceiveairservice.Withthepassageof theAirlineDeregulationAct,marketforcesagainplaya largerrole

indeterminingwhichcommunitiesreceiveservice.Airlinesalmostimmediatelybegantopulloutof smaller

communitieswheretherewerenoprofitstobegainedorwheretheprofitabilityof themarketwasinquestion.

Thequestionof commercialairservicein smallcommunitiesisnotonethatcanbeansweredwithasimple

yesornoresponsewithoutlookingdeeperintothedynamicsof thesituation.Therearenumerousvariablesthat

comeintoeffectwhenairlinesdeterminenotonlywhichcommunitieswill receiveservicebutalsowhattypeof

servicewill beprovidedinthemarket.Onceacommunityreceivesservicefromacarrier,it hasnoguaranteethat

thecarrierwill stayin themarket.Changesincorporatedirection,fleet,companyfinances,trafficlevels,

customerpreference,andcompetitionfromothercarriersall playimportantrolesin thedeterminationof service

levelsandservicetypesinallmarketsincludingsmallcommunities.Thesechangesnotonly includewhichcities

receiveservicebutalsowhichmarketsreceivewhattypeof service.

Therearetwoaimstotheresearchconductedinthispaper.Thefirstistodevelopamodelthatpredictsthe

probabilityof lossof airservicein smallcommunitiesbaseduponvariablesthatareoperational,economic,

geographic,andsocialin scope.Thesecondpurposeof theresearchistotrytoconcludeif thereareanyspatial
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patternstothecommunitiespredictedto loseservice.Whenbomtasksarecompleted,I will trytopresentsome

solutionsandrationalewhycertaincommunitieswill continuetobepartof theairtransportationnetworkandwhy

somewill looktoothermodesof transportationor otherlocationstoservetheirairserviceneeds.

Thepresentandfuturestateof regionalairserviceis largelyanoptimisticone,withgrowthcontinuingwell

intothenextcentury.Spearheadingthegrowthistheregionalairlinesmovefromsmallcapacityturbopropaircraft

suchastheBeech1900andtheJetstream31whichbothhavea 19-seatcapacityto largercapacityturbopropsand

regionaljets liketheCanadairRegionalJetwhichcanseatbetween50-70passengers.Thischangeinequipment

hasbeenattributedtotwodifferentfactors:technologicaladvancementandcustomersatisfaction(RAA Annual

Report,1996).

Withinthepastthreeyearstheintroductionof thesmalljet (50-70+seats)byBrazil'sEmbraerand

Canada'sBombardierhavechangednotonlythedestinationsairlinesareabletoservebutalsohowtheyprovidethe

service.Thesetechnologicaladvancementshaveallowedcarrierstobeginservicingcity-pairswithjet service

wherethedemandwasnotquiteattheleveltosupport737orDC-9 service,whichwerethesmallestcapacityjets

availabletoairlines.An exampleof thiscanbeseenin theMoline/QuadCities-NewYork City market.Although

thereistrafficdemandbetweenthesetwocities,thereisnotenoughtosupportserviceprovidedbythesmallest

capacityjets in anairlinesfleet. Thecitiesarealsolocatedtoofarapartfor servicetobeprovidedeffectivelyby the

largerturbo-propaircraft.Passengersneededto fly throughaconnectinghubtotravelbetweenthecities. With the

introductionof theregionaljet,thismarketbecomeaviableoptionforacarriertoserve.This isnot whatis known

as"hub-bypass"butis insteadanopportunityforcarrierstoopenupnewmarketsasnewtechnologyaircraftcome

onthemarket.(Boyd,etal., 1996).Whilethisis abenefitfor themediumsizedairportswhoreceivethistypeof

serviceit is ahardshipfor smallercommunitieslocatedinthesameregionbecausetheincreasein servicelevelwill

actasamagnetdrawingpassengersawayfromthesmallerairports.

Customersatisfactionis anothermotivationfortheregionalairlinestomodernizetheirfleets.Customer

satisfactionincludesschedulingconvenience,safetyconcerns,andin-flightcomfort.As previouslydemonstrated,

theintroductionof theregionaljet allowsairlinestoofferagreaternumberof schedulingoptionsfor thepassenger

tochoose.Customerconcernswithsafetyandcomfortareatthecornerstoneof theswitchto largeraircraft.Some
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passengersperceivesmalleraircrafttobeunsafeandarewillingtotravelto largerairportsto fly on largerturboprop

andjet aircraft(RAA PlaneSense,1996).An off shoottothisfearwasthefederalgovernment'schangein the

regulationsthatgovernedregionalairlines.Previouslythereweretwostandardsunderwhichthecommuterairline

industryoperated,FAR Part135andPart121.Part121specifiesthatall aircraftoperatingwith20seatorgreater

mustfollowasetof standardsthataredifferentfromaircraftthatoperatewith19seatsor lesswhichoperateunder

Part135.AmongthestandardsthatPart135operatorswill havetomeetincludethedevelopmentof FAA-approved

dispatchingsystemsanddispatchers,limitingof flighttime,and variousonplaneemergencyequipment;suchas

exitmarkings,andwingicelights(AviationWeekandSpaceTechnology,May20, 1996). Costestimatesrange

fromFAA figuresof around$2,500minimumperaircrafttoRAA estimatesthatputupgradingcostsatbetween

$12,000to$50,000peraircraft.MesaAirlines,whichoperatesafleetof 135aircraftthatwill needtobeupgraded,

estimatestheoriginal recertificationcoststobearound$2millionandannualcostsof nearly$800,000(Aviation

WeekandSpaceTechnology,May20, 1996). It will bedifficultfortheairlinestopassthecostincreaseontothe

passengersandasaresultserviceinmarginalmarketswill beterminatedorseverelyreduced.Insteadof spending

themoneytoupgradetheirentirefleetsairlineswill maydecidetopurchasenewer,largeraircraftandconcentrate

onservingmarketsthatwill supportthistypeof service.

Mesaba,aNorthwestaffiliate,hasdonejustthat.Theyarereplacingtheirentirefleetof 19-seatFairchild

Metro'swiththe34-seatSaab340. Among thechiefmotivatorsin thisdecisionwasthatthemovewas

"economicallyprudenf' and"commerciallyimperativeinordertomeethigherpassengerexpectations,"(Aviation

WeekandSpaceTechnology,March18,1996). Thecompanyalsowasplanningon lookingatexpandingthe

rangeof itsfleetbeyonditscurrent400milerangeby lookingintoregionaljets.

1.3TheQuestion:Who Will LoseService

An extensiveamountof researchregardingtheeffectsof deregulationonsmallcommunitiesandregions

hasbeenconducted(Warren,1984;Addus,1984;Addus,1985;Jemiolo& Oster,1987;Kihl, 1988;Vellenga&

Vellenga,1988;Connin& Leggett,1992).Researchfoundthatinthederegulationerasmallcommunities'service

levelsfluctuatedagreatdealdependinguponthecarriersprovidingtheserviceandotherservicevariables,suchas

equipment,faresandschedules.Otherworkin theareahasquestionedthedeterminantsof demandfor regionalair

service(Kaemmerle,1991;Fleming& Ghobrial,1994;Reynolds-Feighan,1995).Whilemostof thisresearchhas
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focusedoneithertheeffectsof deregulationor determinantswhichplayanimportantrolein thedemandfor service

in smallcommunities,thispaperlooksatregionalairservicefromanotherangle.Theresearchconductedhere

attemptstomodelandpredicttheprobabilityof lossof airservicein smallcommunitiesservedbyonlyturboprop

aircraft,baseduponavarietyof independentvariables.Themodelwill pointoutcommunitiesthathaveahigh

probabilityof losingairservice.Theresearchaimstodiscoverwhethertheseareasfollowanyspatialpattern.

Solutionswill thenbecraftedtoofferalternativesforthecommunitiestargetedfor lossof service.

1.4SmallCommunitiesv. Air ServiceProviders

1.4.1SmallCommunities

Thecommunitiesclaimavarietyof rationalesfortheneedtohavecontinuedserviceandsubsidies.

Molloy (1985)breaksdowntherationaleforcommunitiestowantcontinuedservicesubsidiesintofourcategories.

Thefirstrationalearevariousneedsin acommunity.Communityneedsincludeeconomicdevelopment,

isolation,communitypride,andlanduseplanning.Two of thesefactors,economicdevelopmentandisolation

will becomethebasisforvariablesinhelpingdeterminewhichcitiesaretargetsfor lossof serviceinthefuture.

TheEconomicDevelopmentargumentusedbycommunitiesisthatcommercialairserviceisanecessityfor

communitiestocontinuetogroweconomically.Dempsey(1990)pointsoutthatif asmallcommunitydoesnot

haveadequateandreasonablypricedtransportationservicesitwill bethrownoutsidetheeconomicloopandslowly

die. Molloy refutesthistypeof argumentbystatingthatalthoughindustriesdofindscheduledairserviceasan

attractivequalityinacommunity,theyalsoneedresourcesandincentivestomakethelocationanattractive

alternativetotheirpresentlocation.A community'sisolationisdifficulttoestimate.Isolationismeasuredtwo

differentwaysbyMolloy. Thefirstmeasurementof isolationisdrawnfromthecommunities'geographiclocation

incomparisontoothercommunities.Thesecondmeasurementof isolationisthetypeof servicethecommunity

desiresversusthetypeof servicethecommunitycansupport. In thispaperisolationis avariablethatwill be

measuredinthedistancethatacommunitiesresidentswouldhavetotraveltofindcomparableserviceif theylose

theircurrentcommercialair service.

Thesecondrationaleistheconceptof theinfantindustry.Theideais rootedinthethinkingthatasubsidy

is agoodmethodtohelpacceleratethegrowthof a fledglingindustrythatis importanttotheeconomicwell being

of thenation.Molloy arguesthatairservicehasbeenavailabletomorethan600destinationsthroughouttheyears
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andhefindshardtobelievethattheairlineshavenotorwouldnotserveanareathatwasimportanttothecommerce

of thenation.

Thedebatebetweenruralandurbansectorsconcerningspendingontransportationisthethirdrationale

broughtupbysmallcommunities.Theargumentputforthbythecommunitiesisthatthesubsidesthey receiveare

theequivalenttosubsidesgivento largemetropolitanareasformasstransitandotherformsof transportation.

Detractorstothisargumentpointtothefactthatmasstransitsystemsaretargetedtowardagreaternumberof

people,reducevarioustypesof pollution,andhelpthepoorwhereasairservicesubsidiesprovideassistancetoa

relativelysmallpopulation.

Threeof therationalesaretiedtotheNationalInterest.This collectionconsistsof theneedforacomplete

nationalairsystem,theideaof transportationasapublicfunction,andspecialnationalbenefits.Thesemotives

haveadirectconnectioninsomeformtothe"nationalinterest."An exampleargumentis thatasubsidyallows

airlinestospreadtheirfixedcostoveragreaternumberof travelersmatinturnreducethecostof travelingbyair

forall travelers.

1.4JAIrHo«

Airlinesarethesecondparticipantsinthedebate.An airlineis likeanyotherbusinessin theworld. Their

objectiveistomakeaprofit. Revenueiswhatdrivetheairlinestomakethedecisionsthattheydo. Theydonot

existtoservethepublicinterest.Boyd(1996)addressesfiverealitiesofprovidingregionalairservicefacingdie

airlines.Therealitiesarethat1)airlinesareseekingrevenues-notpassengers;2) lowvolumesof passengersmean

higherfares;3)airlinedependencyonthehubandspokeoperatingsystem;4) trafficandservicegravityand; 5)

newfleetsandchangingservicepatternsobjectives.

Thefirstrealityis rootedinthefactthatall businessaretryingto increaserevenue.Boydpointsoutthat

airlinesarein thebusinessof makingaprofitcarryingpassengers.Thenumberof passengerswillingto fly isnotas

importanttotheairlineasthetypeofpassengerwillingtofly. Mostmajorairlinesarelookingforthehighpaying

businessfarecustomer.Smallcommunitiesdonotprovidethenecessarynumberof thesetypesof customersto

makeserviceaprofitableventuresotheairlineslooktootherdestinationstosatisfytheirneeds.

Thesecondrealityisbaseduponthecommonassumptionthatforairlinestobeprofitabletheymustmatch

theservicethattheyoffertothedemandinaparticularmarket.Mostof thecommunities,whoseserviceis in
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questiononlyprovideenoughtraffictohaveservicebysmallturbopropaircraftmataremorecostlytooperateon a

per-seatbasisthenotheraircraftbecauseof theshortdistancestheyareused.Highoperatingcostsarepassedcmto

thepassengerswhousethecommuterserviceashigherfares.

DependencyontheHubandSpokeSystemis thethirdrealityencounteredbyairlinesoperatingin small

communities.Thehub-sitesoperatedbythemajorcarriersarethegatewaystothenationalairtransportationsystem

forsmallcommunities.If acommunityisonlyproducingenoughtrafficforonecarriertoservethemarkettheyare

atadistinctdisadvantagebecausetheyonlyhaveaccesstothenetworkof thecarrierprovidingserviceto their

airport.Thenumberof connectinghubshasdecreasedashavethenumberof carriersinthepasttenyears(Boyd,

1996).Thismeansthatsmallcommunitieshavefeweropportunitiestolinktotheairtransportationsystem.

Theconcept,TrafficandServiceGravity,isthefourthrealityconfrontedbyairlinesservingsmall

communities.The"gravity"effectoccurswhenthetrafficfromoneairportisattractedtoanotherairportfor

variousreasons.In thesmallcommunityairport,leakageoccursbecausetheconsumerviewsthebenefitsof usinga

largerairporttooutweighdiecosts.Somebenefitsmayincludelowerfares,betterservice,moreconvenient

scheduling,andairlinepreference.Theonlyrealcosttheconsumermustweighisthetimetodrivetothelarger

airport.An exampleof TrafficandServiceGravityis seeninthestateof Illinois. ChicagoandSt.Louis,MO. are

bothhubsformega-carriersand alsohaveserviceprovidedbySouthwestandotherlowfarecarriers.Although

mostof thecommunitiesinthestatethathaveairportshavethepopulationbasetosupportthetypeof service

(turboprop)theyreceiveatthepresenttime,theyarelosingtraffictoChicagoandSt Louisbecauseof lowerfares,

moreconvenientscheduling,andhigherqualityservice.

Thefifth andfinalrealitytobeaddressedisthatfleetcompositionis changingandalongwiththischange

soaretheserviceobjectivesof carriers.Smalljets,aspreviouslymentioned,arebecomingincreasinglypopular

amongregionalcarriers.Theairlinesarenoticinga"turbopropavoidancefactor"duetotravelers'fearof small

aircraft(Boyd, 1996)andhavestartedtophaseoutthesmalleraircraftintheirfleets.Thismeansthatcommunities

servedby 19-seataircraftarefacedwiththechallengeof producingmoretrafficto fill atleasta30-seataircraftor

losetheirairservice.Somecommunitiesareevenwillingtoguaranteetheairlinesaprofitif theyservethe

communitywithajet insteadof turbopropaircraft.Amarillo,TexashaspromisedaprofittoAmericanAirlinesto
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providejet servicetohelpthelocaleconomyprosperinsteadof largeturbopropservice(NewYork Times,February

12,1996).

Thegoalof thispaperistopredictwhichcitiespresentlyservedwithcommercialairservicemaybein

dangerof losingmisserviceinthefuturebaseduponvariablesfromarangeof fields. Thevariablesusedin the

initialmodelingof thispaperareacombinationof variablesfromnumerousfieldsof study.It ismyhopethatthis

combinationof variableswill giveaclearerpictureof thefactorsthatgointothedecisionof whetheracommunity

cansupportcommercialairserviceornot.

1.2ModelV.ri»bk*

LOSS OF SERVICE - This isthedependentvariable.A dichotomousvariable,LOSS OF SERVICE is

codedoneif thecommunityispredictedto losecommercialairserviceandcodedzeroif thecommunityis

predictedtoretaincommercialservicein someform. Thecommunitiesthatwerechosenforthisresearchwereall

thecommunitiesintheUnitedStatesthat,asof August1996,hadcommercialairserviceprovidedbycarriersusing

onlyturbopropaircrafttoservethemarket.CommunitiesinAlaskaandHawaiiwereomittedfromthestudy

becauseof theuniquetransportationconditionsinthosetwostates.A totalof 235communitiesfit theparameters

setforthforstudy.Thedesignationof whetheracommunitywasaoneor zerowasbaseduponworkdonebyBoyd,

etal (1996)in "TheFutureof RegionalAir Service".ThecitiesthatweredesignatedbyBoydas"AirportsFaced

withtheChallengeof LosingLocalAir Service"weregiventhevalueof oneandall othercitieswithinthestudy

groupweregivenazero. Boydbasedhisdeterminationsonhisexperienceintheindustryandpresentandfuture

trendswithintheindustry.This is onlyonewayof determiningthedependentvariableandleadstoacircularityof

analysis.In essence,thisprojecthasquantifiedBoyd'sthoughtprocessindetermininglossof service.Other

possibleformsof analysisthatcouldbeincorporatedincludehistoricaltrends,theuseof theDelphimethod,and

comparisonswithotherexpertsinthefield.
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Thefollowinglistdescribestheindependentvariablesthatweretestedfordeterminingtheprobabilityof

lossof commercialair service.

DES2 - This independentvariableisthenumberof destinationsservedwithnon-stopflightsfromthe

communityinquestion.TheinformationusedtoconstructthisvariablewastakenfromtheOfficial Airline Guide,

InternationalEdition,August1996.Everyflightthatwenttoanotherdestinationwithoutstoppingwascountedand

all of thesetypesof flightswerethensummedforthecommunityinquestionandatotalwasrecorded.A drawback

tothismethodisthatsomeof thecommunitiesinthestudygroupmayhavenon-stopservicefromaparticularpoint

butnothavenon-stopservicereturningtothatsamepoint.TherelationshipbetweenDES2andthedependent

variable,LOSS OF SERVICE isexpectedtobenegative.As thenumberof non-stopdestinationsincreasesthe

probabilityof acommunitylosingcommercialairservicewill decrease.

EQUIP - TheEQUIP variableisadummyvariablemeasuringthetypeof aircraftusedinaparticular

market.Formarketsservedbyaircrafthaving19seatsor lessaoneisdesignated.Marketswithserviceprovided

withaircrafthaving20seatsormorewill becodedwithazero.Thisvariableisbaseduponprojectionsof fleet

compositionsdonebytheRegionalAirlineAssociation.TheRAA predictsthatthe19-seataircraftwill be

graduallyreplacedby30-seataircraftasthebaselinefeederandroutedevelopmentaircraftof regionalcarriers

(RAA AnnualReport,1994).TheOfficialAirlineGuide,InternationalEdition,August1996wasthesourceof

informationconcerningtheequipmentusedonparticularroutes.TherelationshipbetweenEQUIP andthe

dependentvariableLOSS OF SERVICE isexpectedtobepositivesuggestingthatacommunitythatis servedwith

19-seataircraftwill haveahigherprobabilityof losingservice

NSFLIGHTS - This variableisameasureof howmanydailynon-stopflightstherearefromthe

communityinquestiontootherdestinations.Thisvariableis differentfromDES2 inthatit isameasureof thetotal

numberof flightsthatarenon-stopregardlesswiththedestinationof theflight. Thedefinitionfordailyflightsisa

flightthatis offeredatleastfiveoutof sevendaysduringaweek.Theinformationfor thisvariablewasalsotaken
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fromOfficialAirlineGuide,InternationalEdition,August1996.Theprobabilityof acommunitylosingairservice

isexpectedto increaseasthenumberof dailynon-stopflightsdecreasesmakingtherelationshipnegative.

CARR1ER2- ThevariableCARRIER2 isthenumberof differentcarriersthatserveeachof the

communitiesinthestudy.The informationfor thisvariablewasderivedfromOfficialAirlineGuide,International

Edition,August1996.As thenumberof carriersservingamarketincreases,theexpectedeffectwouldbethatthe

probabilityof acommunitylosingcommercialairservicewoulddecreasebecausethecarriersfeelthereareenough

passengersinthemarkettohavemultiplecarriers.

EAS - This variableisadummyvariablecodedoneforall communitiesthatreceiveagovernmentsubsidy

forservicethroughtheEssentialAir ServiceAct. All communitiesthatarenotsupportedwithasubsidyarecoded

zero. Thepresenceof anEAS subsidyinacommunityguaranteesthatacommunitywill continuetoreceiveair

serviceregardlessof whetheracarriermakesaprofit. Thepurposeof theEAS variableistotargetcitiesthatare

EAS communitiesbecauseof thespecialcircumstancesbehindtheirairservice.TherelationshipbetweentheEAS

variableandthedependentvariableispredictedtobepositive,meaningthatif acityis codedone, thenthe

probabilityof losingserviceincreases.Thisseemstobecontrarytothepurposeof theEAS funding,butI believe

thatif acommunitywereto loseEAS funding,thenastrongcasecouldbemadethatthecommunitywouldloseall

of theircommercialair service.

23 LogisticRegression

To testthehypothesizedrelationshipsbetweenthedependentvariableandtheindependentvariablesan

econometricmodelwasdeveloped.To testthemodelconstructed,logisticregressionwasusedsothataprediction

concerningthelossof servicecanbemade.Sincethedependentvariableinthisresearchhadonlytwoqualitative
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outcomes,lossof airserviceor retentionof airservice,theyareabletoberepresentedbybinaryindicatorvariables

labeledeither1or 0. Thebasicforma logisticregressionmodeltakesis:

P (Y-l) - Odds(Y-l) / [1+Odds(Y-l)|

Logisticregressionallowstheresearchertopredicttheprobabilityof aneventhappeningor nothappening

(Hamilton,1992).In thecaseof thispaper,theprobabilityof interestiswhetheracommunityservedonlyby

turbopropaircraftwill loseair service.

3.1Results

Two hundredandthirtyfivecommunitieswereincludedinthestudy.All of thecommunitieshad

commercialair serviceprovidedbycarriersusingonlyturbopropaircraftinAugust,1996.Thefollowingtable

showsthesummarystatisticsforthedatausedinthispaper.

VARIABLE MEAN STANDARD
DEVIATION

RANGE MINIMUM MAXIMUM

CARRIER2 1.43 .78 4 1 5

DES2 226 1.18 6 1 7

NSFLIGHT 7.83 6.18 43 1 44

DUMMY
VARIABLE

MEAN

LOSS .44

EAS .31

EQUIP .64

Table3.1:Summarystatistics(235observations)
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Thesummarystatisticsshowthevariationof thevariablesusedinthemodel.Thethreevariablesshown

inTable2 aredichotomousvariablescodedoneandzero,whichtheirsummarystatisticsreflect.Thedependent

variableLOSS had104of thecommunitiescodedonefor lossof service.Theremaining131communitieswere

codedzero.

EAS, avariabledefiningwhichcommunitieswerereceivingEssentialAir Servicefunding,had72(30.5%)

communitiescodedfor receivingserviceand163(69.5%)codedzerofornotreceivinggovernmentalfundingfor

commercialair service.

Almosttwo-thirdsof thecommunitiesintheanalysis,150,receivedservicewith 19-seatcapacityaircraft

andsmaller,whichwasdesignatedbytheEQUIP variableandcodedone. Theremainingthird,85,hadservice

fromlargercapacityaircraftandwerecodedzero.

ThevariableCARRIER2 hadameanof 1.43.Theminimumnumberof carriersin amarketwasoneand

themaximumnumberof carriersinamarketwasfive(Fayetteville,AR andCharlottesville,VA). Themeanwas

skewedtotheleftof thedistributionbecause91%of thecommunitiesinthethisstudyhadservicebyeitheroneor

twocarriers.

DES2, ameasureof thenumberofdestinationsservedfromacommunity,hadameanof 2.26. This

meansthatthe"average"communityhadservicetotwootherdestinations.Thedistributionof thisvariablewas

alsototheleft. Eightyeightpercentof thecommunitieshadservicetothreeotherdestinations.Themaximum

numberof destinationswassevenfromEscanaba,MI.

NSFLIGHT measuredthenumberof non-stopflightsfromacommunity.Therangeof thisvariablewas

43. Two communitieshaveonlyonenon-stopflightdaily: Ironwood,MI toMinneapolisandEly,MN to

Minneapolis.Ontheotherendof thespectrum,Fayetteville,AR has44non-stopdailyflights.Over70%of the

communitieshavelessthan10non-stopflightsadayandapproximately50%havefiveflightsor fewer.
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Theresultsof themodelareshowninthefollowingtables:

VARIABLE B STANDARD
ERROR

WALD SIG EXP (B)

DES2 .6780 .3020 5.0402 .0248 1.9698

EAS 2.1682 .5576 15.1196 .0001 8.7427

EQUIP 1.1952 .5532 4.6670 .0307 3.3041

NSFLIGHT -.5609 .1135 24.4095 .0000 .5707

CARRIER2 -2.0021 .9302 4.6329 .0314 .1350

CONSTANT 2.5112 1.1402 4.8502 .0276

Table3.2:Logisticregressionstatistics.

All of thevariablesinthismodelweresignificantatthe.05levelandaboveincludingtheconstant.By

checkingtheWaldx!Test resultsthesignificanceofall fivevariablesis confirmedwithall of thevariableshaving

scoresgreaterthanfour,thecutoffforsignificanceatthe.05level.

Themodel'sp2was1-130.999/ 323.856=.5955.Thismeansthatnearly60% of thevariancein the

dependentvariablewasexplainedbythefivevariablesinthisnewmodel.

Thepredictionsuccessindex(PSI) calculatedforthismodelwas. 8898- .5610=.3288.Thismeansthat

thismodelincreasedtheabilitytopredictthecorrectclassificationsby approximately33%overthenull model.

Thevariablemeasuringgovernmentfunding,EAS, showedthelargestinfluence.Foreverycommunity

thatreceivedEAS fundingtheoddsthatthecommunitywouldlosecommercialairserviceincreasedbynearly

775%.A largeincreasein theoddsof losingservicewasalsoseenconcerningtheequipmentthatwasusedto

provideservice.Theoddsof losingservicewerepredictedto increaseby230%if thecitywasservedby 19-seat

aircraft,netof everythingelse .Foreveryadditionaldestinationthatanairportreceives,theoddsof losingservice

wereincreasedby98%,all otherthingsbeingequal.
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Thefinaltwovariables,NSFLIGHT, andCARRIER, had negativerelationshipswith lossof service.

Witheveryadditionalnon-stopdestinationthatisaddedtoacommunity,theoddsof losingservicearedecreasedby

nearly43%, ceterisparibus.Thelastvariablemeasuringthenumberof carriersin amarketshowedthatfor every

additionalcarrierthatprovidedacommunitywithservice,theoddsof losingserviceweredecreasedbyalmost87%,

netof everythingelse.

OBSAPRED. ZERO ONE %CORRECT

ZERO 118 13 89.39

ONE 12 92 88.46

88.98

Table3.3:ClassificationtableforModel2.

Themodelcorrectlyclassified210communitiesoutof the236inthestudygroup(88.98%).Of the

correctlyclassifiedlocations,118wereobservedandpredictedtocontinuereceivingserviceand92wereobserved

andpredictedtobeindangerof losingcommercialairservice.Twelvecommunitieswereobservedlosingservice

butpredictedto retainservice.Thirteencommunitieswereobservedtokeepairservicewhilethemodelpredicted

thattheywouldrelinquishservice.

Thecheckfor influentialstatisticswasdonebyplottingthechangeindevianceversusthepredicted

probabilityof themodel.Scoresgreaterthanfourareconsideredto indicateasignificantchange.Noneof the

scoresobtainedweregreaterthanthree,sono influentialobservationsarerecorded.

4.1Analysis

4.1.1Variables

Theresultsobtainedfromthemodelconstructedforthispaperprovideasubstantialinsightintothevarious

determinantsof commercialairservicein smallcommunities.Theconclusionsthataremadefromthismodelare

baseduponthemodelandworkI haveconductedwithMichaelBoydconcerningthesubjectof regionalairservice.
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By nomeansshouldtheseresultsbeconsideredtobethedefinitiveanswerbutinsteadshouldactasaguidelinefor

communitiestojudgetheirsituationin regardstoregionalairservice.

Thevariablethatstandsoutof themodelashavingthemostsignificanteffectonturbo-propcommercial

airserviceistheEssentialAir Service(EAS) variable.Theoutcomesof themodelsshowthatif acommunity

receivesEAS fundingtheywill definitelyhaveahigherprobabilityof losingairservicethanacommunitythatdoes

notreceivegovernmentsubsidiesforcommercialair service.Thismayseemcounter-intuitivebecauseweassume

thatacommunitywithsubsidizedservicewill continuetoreceiveserviceaslongasthesubsidyis in place. The

objectof thisvariablewastoshowthatif thefundingwasremoved,theamajorityof thecommunitiesthatareEAS

destinationswouldloseservice.Withgovernmentfundingcutsbeingseeninall partsof thegovernmentthelossof

fundingfor theEAS programis likely.

Worthington,Minnesotaisaperfectexampleof thisidea. InNovemberof 1995,Worthingtonwas

removedfromthelistof communitiesthatreceivedEAS funding.All of theUnitedExpressflightsthatwere

operatedbyGreatLakesAviationusing19-seataircraftwereeliminated.Thecommunityhadmixedreactionsto

thelossof service.TheairportmanagerworriedthatpassengerswouldhavetodriveanhourtoSiouxFalls, South

Dakotaforairservice.Ontheothersideof theissuewastheChamberof Commerce,whichunderstoodthata

majorityof airtravelerswerealreadytravelingtoSiouxFallsfortheirairserviceneedsbecauseof theunreliable

serviceinWorthington.Proponentsof thecutsalsopointedoutthatthefederaldollarswerebeingwastedbecause

of passengerapathytowardstheservice(USA TODAY, December5, 1995).TheWorthingtonexampleshowswhat

astronginfluencefederalfundshavein keepingairserviceinacommunity.Themodelhaspredictedthata number

of othercommunitiesmaybeheadedinthesamedirectionasWorthington.

Thesecondvariablethatwasamajordeterminantof whetheracommunitywill loseserviceornotwasthe

equipmentor"19-seat"variable.Thisvariablepredictedthattheoddsof losingservicewouldincreasebyover

200%if theserviceinthemarketwasprovidedby 19-seataircraftonlv. As previouslymentioned,the19- seat

aircraftis startingtobephasedoutbytheregionalcarriers.Carrierswill begintoshiftthe19-seaterstheydo retain

intomarketswheretheycansupplementalreadyexistingservicesuchasa lastflightof thedayaircraftor asan
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aircraftfor routedevelopment.Therearethreeexamplesof thistypeof usage.NorthwestAirlinesprovidesthree

dailynon-stopflightstoGreenville, MS. ThetwoearlierflightsuseaSAAB 340aircraftwhichseatsbetween30-

37passengersdependingonconfiguration.Thelastflightof thedayat8:00PM usesa Jetstream31aircraftwhich

onlyseats19passengers.Whatishappeninghereisthattheairlinehasadjusteditsequipmenttomeetthedemand

inthecommunity.ThesecondexamplebyContinentalprovidingservicetoLakeCharles,LA fromHouston,TX.

TheairlineshiftsfromusingEmbraer120's,seating30,duringtheweektoBeech1900,seating19,onthe

weekends,anotherefficientuseof theairlinesequipment.

Thefinalexampleishowanairlineusesdifferentequipmenttoprovideservicetotwodifferentmarkets

fromthesamecity. US AirwaysprovidesservicefromHuntington,WV tobothCharlotte,NC andPittsburgh,PA.

TheservicetoCharlotteis fourtimesadayusinga Jetstream31aircraft.TheservicetoPittsburghis onaDornier

328whichseats30+passengers.US Airwayshasrecognizedthedifferingdemandstothedifferenthubsandmade

efficientuseof theirequipment.Therewill benojustificationforthecarriertocontinueprovidingtheservicewith

the19-seaterif theaircraftcan beusedinaprofitablemarket.

ThethirdvariablethathadapositiverelationshipwiththedependentvariableisDES2,ameasureof the

numberof destinationsthatareservedfromaspecificcommunity.Foreveryadditionaldestinationthata

communityhasaccessto theoddsof losingserviceincreasesbynearly98%,witheverythingelsebeingequal.This

iscontrarytowhatwaspredictedbecausecreatinganothercitypairshouldincreasethedesirabilitytotravelwithina

community.Howevertheadditionaldestinationcouldbeaddedasatag-onserviceaspreviouslymentioned,

meaningthatthecommunitycannotprovideenoughpassengerstosurvivealone.

Of thetwovariablesthathaveanegativerelationshipwiththeprobabilityof acommunitylosing

commercialairservice,themostinterestingisCARR1ER2. This variableis ameasureof thenumberof carriersthat

providedservicein agivenmarket.Themodelestimatedthat foreveryadditionalcarrierthatprovidedserviceinto

anairport,theoddsof losingservicewoulddecreasebyalmost87%,netof everythingelse.This is a logicalresult

becauseif thereismorethanasinglecarrierin amarketthereshouldbeenoughtrafficin thatmarketto support

continuedcommercialairservice.Boththecommunityandtheairlinesbenefitfromthissituation.Theadvantages
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thecommunityseesareinthefaresandthedestinationsserved.Faresareexpectedtogodowninthismarket

becauseof increasedcompetition.Theconnectivityof thecommunityis enhancedbecausetheincreasednumberof

serviceprovidersresultin anincreasein thenumberof accessiblehubs.A numberof communitiesinthestudy

benefittedin thisway.

GrandJunction,Coloradoreceives18non-stopflightsadayfromthreedifferentcarrierstothreedifferent

hubs.Unitedprovideseightnon-stopsto it'sDenverhubandfromtherepassengerscanconnecttoflightstoa

multitudeof destinationswithinUnited's system.Deltaofferssix flightsto itsSaltLakeCityhubwherepassengers

canconnecttoflightswithinDelta'ssystem.GrandJunctionalsohas theadvantageof havingcommuterservice

providedbya low farecarrier,AmericaWest.ThisallowstravelerstoconnectthroughPhoenixtoanumberof

citiesthatareservedbytheairline.GrandJunctionis alsoanexampleof acommunitythatlostacarrier.When

Continentalshutdownit'shubbingoperationatDenverit alsoshutdowntheairlinescommuterservicewhich

providedservicetoGrandJunction.DeltaandAmericaWestrecognizedtherewereenoughpassengerstomakethe

marketfeasibleandfilled thevoid,competingwithUnitedforpassengers.

Lafayette,Indianahasthesametypeof serviceasGrandJunction,multiplecarriersprovidingdirectservice

totheirhub. Air travelershaveanoptionof choosingtoconnectthroughChicago,usingUnitedor throughDetroit

usingNorthwest.A passengercanboarda flightin Lafayetteand,withonlyonestopandchangeof planereach

suchdestinationsasBeijing,ChinaorLondon,England.

Thefinalexampleof howacommunitybenefitsfrommultiplecarriersisthatof Wausau,Wisconsin.

Wausauhasthreecarriers,Northwest,American,andUnited,vyingforpassengers..AmericanandUnitedboth

sendpassengersfromWausauthroughtheirhubsinChicago.Passengershaveawidearrayof choicesbecauseof

thetwoairlinesbattlingoverwhocarriesthem.Benefitsareseenintheformof lowerfaresandhigherqualityof

service.

Citiesthatonlyhaveonecarrierservingthemareatthemercyof thecarrierwhenitcomestoserviceand

fares.Insteadof providingservicewhenit ismostbeneficialforthepassengerthecarriercanprovideservicewhen

itbestfitsintotheairlinesschedule.TwoexamplesareMatoon,IllinoisandHavre,MT. Letusassumea traveler
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wantstotravelfromHavre,MT toLAX. Thepassengeronlyhasoneairlineoption,Big Sky,andhastowaittill

4:00p.m.to leave,makeastopin Lewistown,MT thenontoBillings. In Billings,thepassengercanchoose

betweena flighttoSaltLakeCityortoDenveroneitherDeltaorUnited,neitherofwhichis alignedwithBig Sky.

WhereagaintheychangeplanesyetagainfortheirfinalflighttoLosAngeles,arrivingaround11:00p.m. The

roundtripcostof thisflightis S800.Theotheroptionthetravelerhasistodrive120milestoGreatFalls, Montana

wheretheyhavetwoairlinestochoosefrom, DeltaorAlaska.Deltaoffersa lowfareticketof $580round-tripand

offersthreedeparturetimes;morning,midday,andevening.All of theflightsareonjets,withthepassenger

changingplanesin SaltLakeCity.

TravelersflyingoutofMatoon,Illinoisfacethesamedilemma.UnitedExpressprovidesall of theservice

outof MatoonthroughUnited'shubatChicago.TheflightoptionsforatraveleraretodepartMatoonat5:20a.m.

or 1:20p.m.. The flightmakesastopinDanville,IllinoisbeforegoingtoChicago.Thetotalcostforaroundtrip

ticketis $1650.Theotheroptionforapassengerwantingtotravelbetweenthesetwocitiesistodrive120milesto

Indianapolis,wheretheycanchoosefromanumberofdifferentcarriersatnumeroustimeswithfaresaslowas

$300.It is notsurprisingtoseethatthemodelpredictedtheprobabilityof lossof servicetobe.96inMatoonand

.97inHavre. Passengersaren'twillingtouseservicethatis inconvenientandhighlypricedwhenbetterserviceis

withinareasonabledistance.

ThevariableNSFL1GHT isameasureof thetotalnumberofnon-stopflightsfromthecommunityin

questiontootherdestinations.Themodelpredictedthattheoddsof acommunitylosingservicewoulddecreaseby

nearly40%foreverynon-stopflightaddedtothecommunity.Thisvariableis interestingtoexaminebecausethere

aretwodifferentthingsthatcanoccurwithadditionalflights. In thefirstscenario,astrafficincreasesina

communitytheairlineservingthecommunitymayincreasethenumberflightsofferedtothatcommunitysothatthe

consumerhasagreaternumberof timeoptionstochoosefrom.CommunityA mayhavethreeflightsaday,

6:00am,11:00am,and9:00p.m.,butanadditionalflightmaybeaddedat5:00p.m.whichwouldthendecreasethe

probabilitythatacommunitywouldloseservice.Thesecondscenarioisthatanotherairlinenoticesthatthetraffic

levelsatCommunityA arehighenoughthattheywanttoenterthemarketwithflightsof theirown. CommunityA
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mayalsohavetheirchancesof losingservicereducedthisway. Forsmallercommunitiesanadditionalnon-stop

flightmaymeantheybecomeatagontoanalreadyexistingroute.Thebenefitinthistypeof arrangementis that

thecommunitydoesnothavetofill theaircraftentirelybythemselvesbutinsteadonlyhastosupplya portionof the

passengersneededtomaketheflightprofitablebecausetheothercityontheroutewill providepassengersaswell.

4.1.2Communities

Themaingoalof thisresearchwasto identifywhichcommunitiesintheUnitedStatespresentlyreceiving

commercialair serviceareindangerof losingservice.In thissection,thecitiesthatwerepredictedtohaveahigh

probabilityof losingservicewill beidentifiedandexplanationswill begivenastowhythecommunitiesmaylose

service.Thefollowingtableshowsall of thecommunitieswithprobabilitiesgreaterthan.5of losingservice:
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City Prob. City Prob. City Prob.

Fairmont,
MN*

0.987 Worland,
WY*

0.969 Mountain
Home,AR

0.799

Mankato,
MN*

0.986 SilverCity,
NM*

0.969 Muscle
Shoals,AL

0.799

Glendive,
MT*

0.986 Visalia,CA* 0.969 Franklin,PA* 0.786

Yankton,SD* 0.986 FergusFalls,
MN*

0.957 Ironwood,MI 0.779

Sidney,MT* 0.984 Harrison,AR* 0.952 Frenchville,
ME

0.779

Kingman,
AZ*

0.984 Lewistown,
MT*

0.952 Cortez,CO* 0.774

Keene,NH* 0.984 Kearney,NE* 0.952 Beckley,WV* 0.774

Merced,CA* 0.984 Mc Cook,
NE*

0.952 GardenCity,
KS*

0.750

Glasgow,
MT*

0.984 Brookings,
SD*

0.952 Augusta,ME* 0.728

Massena,NY* 0.984 Hastings,NE* 0.952 Page,AZ* 0.728

Jonesboro,
AR*

0.984 El Dorado,
AR*

0.952 Williston,ND 0.718

Liberal,KS* 0.984 CrescentCity,
CA*

0.946 Hobbs,NM 0.693

Mitchell,SD* 0.984 Matoon,IL* 0.946 Sheridan,WY 0.693

Kirksville,
MO*

0.984 Bluefield,
WV*

0.946 Jackson,TN 0.693

Cape
Giradeau,
MO*

0.984 NorthPlatte,
NE*

0.946 Bridgeport,
CT

0.693

Ottumwa,IA* 0.984 Scottsbluff,
NE*

0.946 Sterling,IL 0.693

Chadron,NE* 0.975 Clovis,NM* 0.946 Prescott,AZ* 0.677

MilesCity,
MT*

0.975 Rockland,
ME*

0.919 Tupelo,MS 0.668

Jamestown,
ND*

0.975 BarHarbor,
ME*

0.919 Muncie,IN 0.668

Watertown,
NY*

0.975 Dickinson,
ND*

0.919 Hattiesburg,
MS

0.668

Ogdensburg,
NY*

0.972 HotSprings,
AR*

0.919 Huron,SD 0.668

Rutland,VT* 0.972 Vemal,UT* 0.903 Bloomington,
IN

0.668

Wolf Point,
MT*

0.972 CedarCity,
UT*

0.903 Laramie,WY 0.668

Alliance,NE* 0.972 Galesburg,IL 0.898 Alamosa,CO 0.668
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Topeka,KS* 0.972 DevilsLake,
ND'

0.879 RockSprings,
WY

0.668

DodgeCity,
KS*

0.972 Carbondale,
1L

0.874 Dubois,PA 0.592

PoncaCity,
OK*

0.972 Mt. Vernon,
IL*

0.866 Cumberland,
MD

0.564

GreatBend,
KS*

0.972 MosesLake,
WA*

0.866 LasCruces,
NM

0.564

Alamogordo,
NM>

0.972 Ruidoso,NM 0.861 Alpena,MI, 0.564

Hays,KS* 0.972 Ely.MN 0.861 Riverton,WY 0.564
Havre,MT- 0.969 Norfolk,NB 0.817 GrandRapids,

MN
0.564

Ely.NV* 0.969 Shenadoah
Valley,VA*

0.805 Owensboro,
KY

0.545

Enid,OK* 0.969 ThiefRiver
Falls,MN

0.799 Athens,GA 0.535

Moab,UT* 0.969 Salina,KS 0.799 Marion.IL 0.535

FortLeonard
Wood,MO*

0.969 Manistee,MI 0.799 West
Yellowstone,
WY

0.516

Table4.1:Communitiespredictedto loseservice

Onehundredandsixoutof 235citieswerepredictedbythemodeltoloseservice.Of thesecommunities,

68of themhadprobabilitiesof .8orhigher.Thereisadefinitespatialpatterntothecitiesthatarepredictedto lose

commercialair serviceaccordingtothemodel.Thereisabandof communitiesrunningformtheCanadian-US

borderin EasternMontanatothewesternhalfof theKansas-Oklahomaborderthatarepredictedto loseair service.

It isthesecitiesthatwill bemostdrasticallyeffectedby lossof service.

EasternMontanacommunitieswerepredictedto loseserviceforanumberof differentreasons.All of the

communitiesinEasternMontanahaveserviceprovidedbyBig SkyAirlines,whichuses19-seataircraftandhasno

affiliationtoanyotherairline.Theserviceis onlytoBillings,whichhasjet servicebut nocontrollingcarrierin the

market.Theproblemisthatall travelbeyondBillingswill beinterlinetravel,whichasshowedearlierismore

expensivethenonlinetravel.All of thecommunitiesreceiveEAS fundingtosubsidizetheirairservice.If and

whenthesefundsarehalted,thecommunitieswill loseservicebecauseatthepresenttimetheyareonly filling one

outof everythreeseats.
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It shouldbenotedthatalthoughvariablessuchasenplanementnumbersandpopulationwerefoundtobe

statisticallyinsignificantin initialmodelingstages,I believetheyplayanimportantroleindeterminingairservice

lossin thisregion.Onlyoneof thecitiesintheregionhasapopulationover10,000(Havre10,201).Theregion

doesnothavea largeenoughpopulationbasetomakeservicewithoutsubsidyviable.This is showntobetrue

whenenplanementnumbersareexamined.Thehighestenplanementintheregionis atSidneywith6,224enplaned.

Withoverthreeflightsadayforayearusinga 19-seataircraftthisturnsouttobealmostsixpassengersadayora

loadfactorof 30%. Therestof thecommunitiesintheregionenplane2,000or less.Themajorconcernisthatif air

serviceishaltedinthisregionthereisnotcomparableairservicewithin150milesof thesecommunities,making

theregion"serviceblighted".In thefollowingsectionsolutionswill beofferedtotryandremedythissituation.

WesternKansashasasituationsimilartotheEasternMontanacommunities.Theservicein thisregionis

providedbyUS AirwaystoKansasCityandbyUnitedAirlinestoDenver.This is beneficial,becauseUnited

operatesahubatDenverandUS AirwaysisadominantforceatKansasCity. Thedrawbacksfor theareaaremat

all of thecommunitiesareEAS fundedandservicebybothairlinesisprovidedusing19-seataircraft.The

populationandenplanementnumbersarehigherthanintheEasternMontanacase,butinall of thecitiesexceptfor

GardenCity theloadfactorsarelessman50%.Mostof thesecommunitiesarelocatedoutsidea 150mileradiusof

comparableair serviceshouldthedecisionbemadetoterminateservice.Communitiesinthisregionhavealready

begunto loseservice,withUnitedterminatingitsserviceinGoodland,KS andLamar,CO attheendof summer

1996.

4.1.3Smiui Enteral

Spatialpatternscanbeseeninthecommunitiesthatarepredictedto loseserviceaswellasthosethatare

predictedbythemodeltohavea lowprobabilityof losingairservice.Thefirstmap(Figure1) showsthe

geographicdistributionof all thecommunitiesthatwereincludedin thestudy.TheMidwestalongwithTexasand

Pennsylvaniahada largenumberof communitiesthatwereonlyservedbyturbopropaircraft.

A definitepatterncanbeseenonthemapshowingahighprobabilityof lossof service(Figure2). The

centralregionof theUnitedStates,fromEasternMontanasoutheasttowardstheGulf of Mexico, standsoutasa
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regionwithaveryhighprobabilityof losingcommercialairservice.It is interestingtonotethattherearenomajor

airlinehubsin thisregion.Thisdoesnotallowthetrafficcreatedinthesecommunitiestobeassembledatahuband

thenflownontootherpointswithinanaircarrierssystem.

As withthesecondmap,definitepatternscanbeobservedinthemapdisplayingcommunitieswhowere

predictedtoretainservice.Mostof thesecommunitiesarelocatedalongtheperimeterof theUnitedStatesand

alongtheUpperMississippiValley. Mostof thecommunitiesarealsolocatednearandaroundmajorairlineshubs

allowingthetrafficthatcommunitiescreatetobeaddedtopassengersalreadybeingassembledat thosehubs.

4.1.4Solutions

In thereport"TheFutureofRegionalAir Service",AviationSystemsResearchCorporationoutlined

numeroussuggestionsthatsmallcommunitiesneedtolookatif wantingtoretainsomesortof commercialair

service.Oneissuetothisresearchiswhetherornoteachcommunityhasitsowncommercialairservicebutrather

dothecommunitieshaveaccesstotheairtransportationnetwork.Accessis definedbyfrequency,airline,and

distance(Boyd, 1996).Frequencyandairlinearedefinedasatleastthreedailynon-stopflightstoaconnectinghub

airportontheairlinethatdominatesthatparticularhub.Distanceis interpretedasanyairportthatmeetstheabove

criteriawithina60-90minutedrive. It is thelastpartof accessthatistheproblemfor thetworegionsmentionedin

5.1.2.Accessistiedtothenotionthatcommunitiesneedtostartthinkingonaregionalbasiswhenit comesto

commercialairserviceinsteadof ona localbasis.

A solutiontotheprobleminWesternKansascanbefoundif thecommunitiesin theregionthinkon a

regionallevel. At thepresenttimeGardenCity,hasservicebybothUnitedandUS Airwaysprovidingserviceto

DenverandKansasCity respectively.Theotherfourcitiesin theregionwiththeexceptionof Haysarewithinthe

90minutetimeframesetforthearlier.If thecommunitiescouldagreeto focusonusingGardenCityastheir

regionalairport,theycouldstillhaveaccesstothenationalairtransportationsystem.Thepossibilityof increased

passengerlevelattheairportwouldpossiblyprompttheairlinestoprovidebetterserviceintheformof larger

capacityturbopropsandmoreconvenientscheduling.AnotheralternativeintheregionwouldbeforUnitedto

moveitsoperationsin theareatoDodgeCitywhichisthecentrallylocatedof thefivecommunitiesin theregion.
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All of thecommunitiesarewithinthedistancerequirementforaccess.It all dependsonthecommunities

swallowinga littlecivicprideandunderstandingwhatisatstake,thechancetoretainairserviceor losingserviceall

together.

ThesituationinEasternMontanaisnotsoeasilysolved.Sinceserviceisprovidedbyanon-alignedcarrier

twopartsof theaccessequationmustbesolved.Thesolutionof usingoneof thecommunitiesasa" regional"

airportdoesnotworkaswell forthesecommunitiesbecausethecitiesaresofarapart.LocatingatSidney,where

theenplanementswerethehighestfortheregionwouldstill leaveGlasgowandMilesCitywithoutanyaccess

becausetheyarelocatedoutsidea90minutedrive.

ThreesolutionscouldbeusedtosolvetheairserviceprobleminEasternMontana.The firstsolution

wouldbetocreateregionalservicecentersatWolf PointandGlendive.AHof thecommunitiesinquestionwould

bewithinthe90minutedrive.Thissolutiondoesnotaddresstheairlinepartof theaccessproblem. Thecreation

of a"regional"centerin Sidneywouldhopefullyattracttrafficfromtheblightedcitiesof easternMontanaaswellas

thecommunityof Williston,whichis alsopredictedto loseservice.ServiceinWillistonispresentlyprovidedby

Unitedandwiththecreationof this"regional"centerUnitedcouldpossiblybepersuadedtomoveoperations.

MilesCitywouldbe120milesawayfromthiscenterandwouldpossiblygravitatehereif theservicelevels

providedwerenearthoseof Billings 144milesaway.Glasgow,138milesawaywouldbeleftoutof thepictureor

possiblyaddedonasa tagonroutedependingontrafficnumbers.Thefinalsolutionisnotasoptimistic.Thecities

cancontinuetoretainlocalserviceasit is nowstructured.Theproblemoccursif Big Skyterminatesserviceor

EAS fundingdisappearstheywill beleftwithoutservicebecauseindividuallytheycannotprovidethepassengers

necessarytomakeair servicefeasible.

A checkof theOfficialAirlineGuideforApril, J997 showedthat12of thecommunitiesthatwere

predictedbythemodelto loseservicehadindeedalreadylosttheirscheduledcommercialair servicebetweenthe

timethedatawascollected,August,1996,andApril, 1997. Therewerealsothreecommunitiesthatwere

predictedtoretainservicethathavelossservicesincethedatawascollected.All of thecitiesexceptfor Saranac
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Lake,NY andTuscalosa,AL arelocatedintheMidwest.Thefollowingtableshowsthecommunitiesthathavelost

commercialair service:

City Prob. City Prob.

Mankato,MN 0.986 Hastings,NE 0.952 Muncie,IN 0.668

Mitchell,SD 0.984 Galesburg,IL 0.898 Danville,IL 0.424

FergusFalls,
MN

0.957 Carbondale,
IL

0.874 SaranacLake,
NY

0.424

Kearnev.NE 0.952 Elv,MN 0.861 Tuscalosa.AL 0.406

Table5.2:LostcommercialairservicesinceAugust1996.

A fewof thesecommunitieswerelinkedtogetheronthesameroute.Theonlywaythattheairlinessaw

possibletoprovideservicewastocombinethecommunitiesonasingleroute.By correctlypredictingthelossof

serviceinthesecommunitiesthestepstakenincreatingthemodelsseemtobevalidated.By nomeans,however,

aretheytheonlysteps.

Thedataandmodelsthatwereappliedwhileconductingthe researchareonlyasectionof thepossible

studythatcouldbeconductedinthisfield. Possibleadvancementstothisresearchwouldbetouseadifferent

selectioncriteriaindetermininglossof service.Onesuggestionisto lookatlossof servicefromahistorical

perspectiveandfindprobabilitiesbaseduponhistoricallevelsof service.Expandingthemodelto includedifferent

variablessuchastravelersattitudestowardcertaintypesof service,typeof employmentin theregion,andother

socio-economicvariableswouldhelpprovidemoreanswers.Operationalvariablesthatwouldprovidepossible

insightincludethecorporatedirectionof thecarrierandsafetyrecordsof theairlineaswellastheairport.Looking

attheelasticitiesof someof thesignificantvariableswouldprovidevaluableinsightintowhatcommunitiescould

duetotryandsavetheservicetheyhaveorpossiblyimprove it
.
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Turboprop
Commuter Air Service



Turboprop
Commuter Air Service

Predicted Loss of Service

O Probability 1 -.90

O Probability .89 -.80

O Probability .79 -.70

o Probability .69 -.60

o Probability .59 -.50

1000 0 1000 2000 Miles

Figure2 Map of highprobabilityconrnmities
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Turboprop
Commuter Air Service

Predicted Loss of Service

Q Probability .09-0

O Probability .19 -.10

O Probability .29 -.20
o Probability .39 -.30
° Probability .49 -.40

1000 0 1000 2000 Miles

Figure3 >^ of low probabilityaxrminities
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