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클라우드 교통시스템 차량의 최적 요금 산정 방법론

유 성 범

부 경 대 학 교 대 학 원 위 성 정 보 과 학 과

요 약     

도심부는 교통수요 증가로 인해 극심한 교통 혼잡이 발생하며,이로 인한 경제적 손실은 매년 증

가하고 있다.교통 혼잡으로 인한 경제적 손실을 감소시킬 수 있는 방법 중 개인차량의 운행 억제를

위해 카 쉐어링,렌터카 등의 시스템이 첨단 IT기술들과 접목되어 등장하고 있다.이러한 차량 공유

는 교통 혼잡을 완화하고 차량의 효율성을 증대시켜 차량유지비 절약,자동차를 소유하려는 인간의

욕구 감소,차량소유의 번거로움 완화,비즈니스,개인용무 활용,대중교통 수단과의 연계성을 향상시

키며,저탄소,친환경 교통의 구현을 목적으로 하고 있다.본 논문에서는 차량공유시스템에 대한 개념,

국내외 차량공유 시스템,유사교통의 요금 체계를 소개하였다.아울러 클라우드 교통 시스템에서 가

장 중요한 역할을 하는 최적의 이용 요금에 대해 추정하였다.유사교통 수단 요금 체계 분석을 통해

운영원가와 이용원가가 포함된 대여요금을 산정하는 방법론을 제시하였다.유사교통수단과의 요금 비

교분석을 통해 최대,최소요금 범위를 설정 하였으며,PSM기법과 UTP기법을 이용해 실제 이용할 수

요와,지불의사금액을 추정하였다. 최소요금은 렌터카 요금과 비교하여 5,333원으로 추정되었으며,

최대요금은택시요금과비교하여17,700원,PSM을통한지불의사금액은6,930원으로추정되었으며,

UTP기법을통한50%수요시의가격은6,550원으로추정되었다.향후연구로이용자들의이용시간,날

씨,수요패턴,추세 등을 분석하여 동적가격 관리에 대해 연구되어야 할 것이다.

주제어 : 클라우드 교통시스템, 최적요금, PSM

Keyword : CTS(Cloud Transportation system), Optimal price, PSM(Price-Sensitivity Measurement)
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1. Introduction

1.1. Background

Duetotheincreasingdemandforinner-citytrafficcausessevere

congestionandresultingeconomiclosseshavebeenincreasingevery

year.Economicloss caused by congestion ofthe ways you can

reducetheoperationofprivatevehiclesforinhibitingcar-sharing,car

rental,etc.Thesystem combinesstate-of-the-artITtechnologiesand

hasappearedinmany waysisatrend.Sharingthesevehiclesto

reducetrafficcongestionincreaseefficiencyandlow carbonvehicle,

forthepurpose ofthe implementation ofenvironmentally friendly

transportationare.Inthispaper,theconceptofcarsharingsystems,

domesticandforeigncar-sharingsystem,introducedasimilarsystem

of transportation charges.Was introduced pricing theory,price

structure,feestrategictransportsystem ofthevehiclebyapplying

thecloud-rentbaseratemethodologywasdevelopedtoestimate.In

addition,themostimportantroleincloud-transportsystem usingthe

optimalrateswereestimated forthequasi-systematicanalysisof

transportationchargesandtheoperatingcostbaseratethatincludes

costofusingtheproposedmethodologytocalculate.Ratescompared

withsimilartransportthroughthemaximum andminimum rateswere

setarange,WTPsurveysandtheactualuseanddemandbyusing

UTPapproach,willingtopaytheamountestimated.
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1.2. Goal and Objectives

Thisstudyestimatedtheexistingtraffic-relatedchargesrelatedto

a literature review to determine the existing price theory,price

structure, fee costing methodology to identify strategies for

developmentwillberealizedinthefuturetransportvehiclewhenthe

cloudcanbeappliedinaccordancewiththedevelopmentofamodel

wasintended.Inaddition,themodelestimatedbyapplyingthebest

fare cloud transport system of the vehicle for the purpose of

calculatingtheoptimalrateswasstudied.

1.3. Flow of Study

Theresearchliteratureonthetransportsystem throughthecloud,

takealookatthepricingforthetheorywasinvestigated.Inaddition,

Zip-car and taxi, rental car fees, and similar systems for

transportationwereanalyzed.Inadditiontothebasicfeecalculation

methodology wasdeveloped,had setarangeofrentalrates,the

estimatedmodeltoestimatetheoptimalrates.

Flow chartofstudyconductedinthisstudyareshowninFig

1.1. 
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Fig 1.1 Flow chart
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2. Literature Review

2.1. Previous studies

2.1.1. Car-sharing system

Leejaeyoung,Jeongwoohyeon(2007),the"Car-sharingeffectof

the introduction ofinternationalpractice and nationalestimates,"

Car-sharinginstudiesontheconcepts,definitions,andtaxiorrental

car,andwerecomparedwithsimilarmeasures.Runningonthelocal

and overseas examples of Car-sharing programs to introduce,

Car-sharing thatoccurs when theintroduction ofmany kinds of

socialbenefits introduced in Korea say thatthe city estimates,

ally-costanalysisthatexaminedtheeconomiceffects.

More Jang won jae et al(2009),"co-Use Vehicles(Business

Car-Sharing)analyzethepotentialeffectsofintroducing thesystem,"

StudyonthejointuseofcarsintheBusiness examinedthepossibility

ofa domestic adoption.And through surveys Business estimated

potentialdemandforjointuseofcarwasitbasedontrafficreduction

effects,such as fuelcostsavings were analyzed expected social

benefits,theintroductionoutlinestheCitybusinessdaySaintswere

reviewed.
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Park jun seok(2008) "The car measures introduced joint-use

system,"Study on the jointuseofcarsin thesystem,and an

introductiontotheconceptsandthetypeofsurveyisbasedonthe

possibility ofintroduction ofdomestic demand and potentialside

effects introduced in the estimates forthe legaland institutional

supportmeasuresdevised.

2.1.2. Determined rates and structural principles theory

Baeeunseon(2010)"TheEvolutionofliberationpreviousstudies

onrailwaypassengerfares,"approximately60yearsofthetransition

process,takealookatrailfare,includingamodernBusinesspublic

freightrailroadsindiscussingthenatureandpricingmethods,Learn

anoverview ofpreviousstudiesbasedonintroduced.

Kim gyeongcheol(2006),"IntegratedFareSystem implementedin

accordancewithPolicyStudies,Seoul,publictransportfees,"charges

from theSeoulMetropolitanGovernmenttodeterminepolicy,laying

thebasicprinciples,basicprinciples,eachseparatedbymeansofthe

servicesprovidedbyfarepoliciesprovidethemaindirectionofwas

SeoulMetropolitanGovernmentinaccordancewithbasicprinciplesof

policysurchargefee/additionallengthadjustmentofOphthalmology,

Seoul,byreviewingthebasicratescomparesettlementratesforthe

basicdirectionoftheproposedsettlement.

Songjeryong(2005),"StudyonCorporateGovernance,Gyeonggi
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taxi"taxifareintheintroductiontothesystem,andtaxisoperating

inGyeonggiandUsagesurveyresultsandproblemsoftheregion

basedonsupplyanddemandfortaxicabservicesadequatecontrast

enhancement various schemes for the proposed improvement

measures.

Kim sun ju (2003),"A Study on the StructuralImprovement,

Busan,taxifares,"thetaxistation in Busan,afterexamining the

reality ofthe currenttaxifare structure system learn aboutthe

inefficienciesandproblemsthathavethecurrentratestructureto

identifyandwasreasonabletostudythedirectionofimprovement.

2.1.3. Theory of optimal pricing

Leeuieunetal(2003),"Pricesensitivitytechniqueswithhighway

traffic information, the appropriateness of valuation studies in"

HighwayTrafficInformationfairvalueestimatetothesurveywas

conducted,the survey data based on price and sales volume

relationshipPriceobtainthereactionfunctiontocalculatetheoptimal

price forthe price sensitivity analysis techniques were used for

calculatingthefairvalue.

Wonyongjangetal(2000),"high-speedrailfreightacceptanceof

thepricingstudyon"inthehigh-speedrailpotentialpassengersfor

the precision surveys obtained through the customer's needs and

behaviorpatterns,theanalysiscarriedoutwashigh-speedrailfreight

intheappropriatewereanalyzedforarangeofacceptablepricing.
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Choimigyeong (2006),"Strategy for the price ofa family

restaurantpricesensitivityanalysis,casestudies"totargetcompanies

inthediningpricesensitivityanalysisusingPSM techniques,case

studies,whetherconducted by understanding customers'priceand

valuereasonablepricebasedoneachmenustrategy,andtheactual

applicablepricesensitivitysuggestswaystousemetrics.

Leechang mu etal(2007),the"PSM techniques,publicrental

housing with thecrystalstructureanalysisofwillingnessto pay

rent"in thePSM techniquethrough research on thepotentialof

publicrentalhousingtenantswerewillingtopaytherentestimates,

based on this technique UTP was drawn through the demand

function.Inaddition,therentlevelinaccordancewithchangesin

demandandwillingnesstopayestimatestothefactorsthataffect

rentlevelswereanalyzed.

2.2. CTS(Cloud transportation System)

DecisionExistingtransportationsystem thatcombinestheconcept

ofcloudcomputingusersasrequiredbythenew conceptoftransport

usedforrentingthisistopay.

CTS isahybridmixofavarietyoftransportationusersasa

form oftransportationdidnotcurrentlyhaveavirtual"cloud"canbe

likenedto.
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Tailoredtoeachindividual'ssituation,toprovidethebestmeans

oftransportationyouwanttouseasaservicedoesnotneedtoown

allmeans of transportation.Different owners and a variety of

physical locations that exist in the transportation provided by

integratingtechnology,unmannedrentalserviceisanew concept.In

addition,theexisting meansoftransportation (privatecars,buses,

subway,train,etc.)andothermeansoftransportationindeveloping

anddeliveringnew services(ElectricCars/scooter/taxi,electric

bicycles,theSegway(Segway),watertaxis,etc.)avarietyofmeans,

,isthelinkbetweencomplex systems.Usersdesktoporpersonal

handsets,smartphones,etc.areprovidedtoapplyfortheservice.

2.3. Pricing Theory

2.3.1. Price of market principle

Competitionwithothermeanstosetthepriceaccordingtomarket

principlesasawaytocalculatetheprice,thepricecalculatedbythe

basicwagestructurethenappliedtofurthercompetitivepricesisa

way.

2.3.2. Cost of service principle

Businessusersoftheservicefeesthatcoverthetimespenton

productionandsupplyofservicesistodeterminethecostbasis.Cost
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ofallnecessarycostofbusinessoperationsandbusinessexpansion

tocoveradditionalcostsrequiredtoincludeaprofitmeansthewhole

cost.Compensationonthebasisofcarefulcostallocationorincome

distributioncanbeconsumedinawaythat,forbothconsumerand

producerdecisionsbasedonareasonablepricehasbeenrecognized.

publicstrongpriceresistancemechanism thatisnotappropriateto

applythecostofgoodsandservicespricesandcanbedifficultto

accept.Requiresadetailedanalysisofcosts,whichatthecostof

eachindividualservicearedifficulttodistinguishdisadvantages.

2.3.2.1. Profit maximizing pricing

Marginalcostandmarginalrevenueisequaltothepriceatalevel

determinedbytheway,theprofit-maximizingpublicbenefits,butthe

evilsofmonopolyoccursexclusivelyinthecaseofpublicresources

hindertheefficientallocationoftheburdenshouldresultinaplethora

ofconsumer.

2.3.2.2. Average cost pricing

Asthemostwidelyusedmethodofdeterminingprice,thepriceto

covertheaveragecost,thepriceisawayofdeterminingthelevel.

Theaveragecostofcapitalforoperatingexpensesmeansthetotal

sum ofmoney.
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2.3.3. Value of service principle

Unlikethesupplyside,thecostofservice,careservice,thevalue

ofthedemandsideisbasedonthefeestructure.Tolowerthecost

ofcareandattentionastheupperboundvaluebetweenthefairvalue

byconsideringthepracticalconditionstobedetermined.Semantically

as a profit-maximizing rate system thatthe price elasticity of

consumerstojustifydiscriminationonthebasisoffeestructurewill

beusedtomeantwo.Dependsontheconsumer'ssubjective,difficult

toshow quantitativerepresentationhasdisadvantages.

2.3.4. Social principle of rate making

Socialneedsorsocialcostsinaccordancewiththepriceofgoods

andservicesproducedby publicenterprisestodeterminethewill,

accordingtosupplyitwithinputcostsandconsumersarewillingto

paytheamountisthatthereisnodirectrelationshipwith.
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Cost of service 

principle

Value of service 

principle

Social principle of 

rate making

Concept

User's fees 

expended in 

production and 

supply of services 

is determined by 

the cost

Nothing to do with 

production costs, 

and recognized by 

users of the 

service charge is 

determined by the 

value

Users' ability to 

pay a fee in 

consideration of 

social policy and 

economic policy is 

the consideration, 

or by maximizing 

the benefit of 

society as a 

whole is to 

determine the 

rates

Features

Confirmed the 

essence of the 

concept of cost, 

service levels, 

higher than the 

rates of payment 

occurs when the 

user, the service 

there is no 

prevention for 

depreciation

Users feel about 

the transportation 

services difficult to 

quantify qualitative 

concept

Difficulty 

estimating the 

social benefits and 

costs, the market 

price mechanism 

is complicated

Application

City bus fares

 Basic rate of 

Railway Rates

Rating of taxi fare

 Rating of railway 

fare rates

Discounted bus 

fares

 Free-riding

Table 2.1 Pricing theory                                 
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2.4. Rates Strategy

Ratesstrategyaretypicallyseparatedbyaflatfareanddifferential

fare.

2.4.1. Flat fare

Thesimplestandmostcommonfarestructure,thedistanceofthe

passengertraffic,time,speedandqualityofservice,regardlessofthe

charges by the same easy-to-manage,easy to understand the

benefits.

Disadvantagerelativetotheuser'sshort-Louisunfairburdenof

ratesand rateincreasesatagreaterreduction in thenumberof

passengers.Tocompensateforthisprepaymentfeeisaflatrateof

paymentpoliciesimplementedin conjunction with,and thecurrent

wide-areabusand theSeoulcity busandlocalbustrafficata

singleflatrateplanisimplemented.

2.4.2. Service based differential

Differentiated rateshigh-speed service(long distancecommuting

and peak services)provided tohigheroperating costsand higher

servicelevelscanbeusedasameanstoreflect.

Advantagesarerelativelyeasytounderstand,high-qualityservices

thatchargeahighcostintermsoffair.

Disadvantageisyou need to usehigh-costservicesto transit

usersandsophisticateduserswhohavelowerresponserate.
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2.4.3. Distance-based or zonal pricing

Distance-basedpricing(zonalpricing),thelong-distancetollcharges

by paying more in fees,advantage,and long-distance traffic by

increasingtheproceedstopayahighcostintermsoffairnessis

that.

Disadvantagetoallofthepassengersandtransportationoperating

agenciesarethemostcomplexfeestructures,tomakelong-distance

tollcharges apply forlow-income and an increase in charge to

managethefacilitiesisthatitrequires.

2.4.4. Time based differential

HoursDiscrimination(peak/offpeak)chargesfortworeasons:

Thefollowingmethodsareconsidered.

Peakislesssensitivetomarketpricesandratesgenerallyincrease

becauseitismorefortheabilitytopay.

Boarding passengers at the peak and the additionalcostof

providingservicesishigherthanoffpeakhour.

The advantage ofusing offpeak hour can be increased by

increasingthenumberofpassengers,offpeakhourdemand,demand

managementprogramsandmovecanbehelpful.

The disadvantage is notlargershiftin demand,in cash and

tickets to passengers who use the carrier's complexity increases.

However,theuseofmeansofmagneticandsmartcardsystemscan

reducethedifficultyofoperating.
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Charging system

Weekdays : 66,000 won (or per hour 8,000 won)

Weekend : 72,000 won (or per hour 9,000 won)

Fuel cost : 0 won (Day use fee is included in)

Insurance : 0 won (Day use fee is included in)

Parking fee : 0 won 

2.4.5. Market based pricing

Themostwidelyusedstrategy,aform ofdiscriminationcharges

marketorcustomerbaseisthebaserate,flatrateordifferentiated

ratesareusedwith.

Passthroughanddiscounttickets,dependingonfrequencyofuse

and pre-paid doctors to provide differentiated rates.The other

passengers(regularvs.occasionalusersUsers)priceisusedasa

waytodistinguish.Byincreasingthecashadvancehandlingfeeof

constraintscanbereduced.

Advantageoflow ratesandpay-perpassageisveryconvenient.

Reducethecarrier'scashhandlingcosts,andincreaseratesinthe

marketforsomefine-graineditispossibletominimizethelossof

passengers.

Thedisadvantagemayreduceearningsandratesareatriskof

escape.In addition to theintroduction ofpaymentrates and the

distributionofcostsisthatcostsoccur.

2.5. Similar transport fares

2.5.1. Zip-car

Table 2.2 zip-car fare
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Charging system

Seoul Busan

Basic fare(to 2km) - 2400 won

After 100won per 144m

Speeds less than 15km/h

-100won per 35 seconds

Basic fare(to 2km) - 2200 won

After 100won per 169m

Speeds less than 15km/h

-100won per 41 seconds

2.5.2. Taxi

Table 2.3 Taxi fare

2.5.3. Rental car

12hoursaveragerentalfee(compactcar)isa64,000won(Kumho

rentcar).
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3. Methodology of cost estimation

3.1. Development of methodology to calculate fee

3.1.1. Turnover ratio

 ∑× (1)

   

      

       

Theturnoveristhepercentofrentalvehiclespertheentirevehicle

peronehour.Thesum ofthedemandoftripgenerationCTSof24

hours(day)dividedbytheCTSvehiclenumberafterdividing.

 ∑ (2)

    

Numberofturnoveristhenumberthattherentalonevehicleper

day.Numberofturnoveristhevaluethatissum ofthedemandof

tripgenerationCTSdivideCTSvehicle.
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  (3)

   

Turnovertimeisthetimeintervalofonerotation.24hours,divided

bytheturnovernumberofrotationisobtained.

Turnovertimeoftheone-timerental,return,andparkingtothe

emptycarrental,andthenincludingalltime.Iftheturnoverratiois

smallerthan therotation timepercustomerin ordertomeetthe

increasedcostburdenincreases.

3.1.2. Operating cost 

InordertocalculatetheoperatingcostsChoi(2998)studyanalyzed

totalcostsbytakingadvantageofataxitransportationwasapplied.

  × (4)
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   cos

   cos

   

  

     

Withabasicrequirementfortheoperationofvehiclesusedinthe

costprice(5years)andinsurancepremiums,taxes,fee,vehiclerepair

maintenance,washing,parking,etc.canberepresentedasthesum.

Costwithafocusonpassengercarsarbitrarilystorageequipment

costs,operatingcosts,etc.wereexcluded.

Vehiclewhenusinga5-yearstudythatcanbesoldasusedcars

isthelimitofvalue.Afterfiveyearstheaverageusedcarpriceswill

fall55percentcomparedtothecars.(Son,2008)

Inthisstudy,thevehiclewassetto5yearsoperatingperiod.45%

ofnew carpriceswerepricedthecostofthevehicle.

3.1.3. Hourly operating rate

  (5)

     
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Hourlyoperatingcostusedtoaverage1houristheactualcost.

Operatingcostiscalculatedbydividingtherotationtime.

3.1.4. Cost of using

  (6)

   cos

   cos

   

usecostratesthatareavailableaccording tothedistance.Fuel

costiscalculatedbydividingthefuelefficient.CTSvehicleisalways

afull-chargeandaccordingtothedistanceusedtochargerentalfees

aredeterminedbysummingthetotalcharge.

3.1.5. Total charges

  ×  × (7)

   cos

  Pr

  

   
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Totalchargesisthetotalintensity,andanhourlyoperatingrate

thesum oftheappropriateuseprofitmultiplied by thevalueof

time-timecostsandutilizationratesandmileageisthesum ofthe

ratesmultipliedbythedistance.Oftransportationfeesystem similar

totheaforementionedtaxitime-distancecruisingspeedspecifiedby

theinfusionofthevehiclespeedisabovethestreetwhenthebus

faretocalculatethedistancetothechargesinconjunctionwithits

cruisingspeedofthevehiclespeeddropsbelow specifiedTaketime

whentimechargesforisaway tocalculatethesums.However,

CTSdevelopedhereovertheforearm ofavehicleusefeeatthetime

ofthemodelusing thetime-distancechargesandchargesforthe

distancetobecalculatedseparatelybycalculatingthetime-distance

chargesasmaybemixed.

3.2. Apply the methodology

3.2.1. Calculating turnover ratio

Turnoverhastoapply tothedemandandthenumberofcars

Shin min seong(2011)CTS in the study ofthe passage ofthe

calculatedanddemandhasoccurredwascalculatedusingthenumber

ofcars.
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CTS

Attendin

g

CTS

School

CTS

Business

CTS

Shoppin

g

CTS

The 

others

CTS

Homeco

ming

Woo 1 - 
Dong

86.3 3.9 46.5 6.9 34.4 122.5 

Woo 2 - 
Dong

53.2 2.4 36.8 4.3 21.2 96.9 

Joong 1 
- Dong 45.3 2.1 42.9 3.6 18.1 112.8 

Joong 2 
- Dong 23.7 1.1 6.1 1.9 9.4 16.1 

Left 1 - 
Dong 38.2 1.7 18.5 3.1 15.2 48.8 

Left 2 - 
Dong 72.6 3.3 15.6 5.8 29.0 41.1 

Left 3 - 
Dong 40.4 1.8 6.3 3.2 16.1 16.6 

Left 4 - 
Dong 55.4 2.5 7.4 4.4 22.1 19.4 

Song 
jung 
Dong

15.6 0.7 9.7 1.2 6.2 25.5 

Banyu 1 - 
Dong 92.9 4.2 33.4 7.4 37.1 87.9 

Banyu 2 - 
Dong 37.2 1.7 6.5 3.0 14.8 17.2 

Banyu 3 - 
Dong

27.2 1.2 4.1 2.2 10.8 10.7 

Banyu 4 - 
Dong 37.6 1.7 4.8 3.0 15.0 12.7 

Bansong 1 
- Dong 24.6 1.1 7.8 2.0 9.8 20.6 

Bansong 2 
- Dong 67.2 3.0 11.6 5.4 26.8 30.5 

Bansong 3 
- Dong 21.1 1.0 4.2 1.7 8.4 11.2 

Jaesong 1 
- Dong 68.9 3.1 26.9 5.5 27.5 70.8 

Jaesong 2 
- Dong 67.2 3.0 13.1 5.4 26.8 34.6 

Table 3.1. Demand of trip generation CTS in Haewoondae-Gu      (trip/day)
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Total 

demand of 

CTS

Demand of 

CTS at the 

each time

Number of 

CTS vehicle 

Turnover

ratio 

Woo 1 - 
Dong

300.5  12.5 19.0 66.0 

Woo 2 - 
Dong

214.8  8.9 15.0 59.7 

Joong 1 - 
Dong 224.8  9.4 17.5 53.6 

Joong 2 - 
Dong 58.3  2.4 3.8 63.6 

Left 1 - 
Dong 125.6  5.2 7.6 69.3 

Left 2 - 
Dong 167.4  7.0 11.7 59.5 

Left 3 - 
Dong 84.4  3.5 6.5 54.0 

Left 4 - 
Dong 111.3  4.6 9.0 51.8 

Song jung 
Dong 58.9  2.5 4.0 62.1 

Banyu 1 - 
Dong

263.0  11.0 15.0 73.1 

Banyu 2 - 
Dong

80.5  3.4 6.0 55.8 

Banyu 3 - 
Dong 56.2  2.3 4.4 53.3 

Banyu 4 - 
Dong

74.8  3.1 6.1 51.4 

Bansong 1 - 
Dong 65.9  2.7 4.0 69.1 

Bansong 2 - 
Dong 144.5  6.0 10.8 55.5 

Bansong 3 - 
Dong 47.5  2.0 3.4 58.3 

Jaesong 1 - 
Dong 202.8  8.5 11.1 76.0 

Jaesong 2 - 
Dong 150.1  6.3 10.8 57.7 

Average 60.5

Table 3.2. Number of CTS vehicle and turnover ratio
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Whenappliedtotheaverageturnoverratioat60%,bythemodel

numberofturnoveris perday on average 14.4 times and the

turnovertimeis1.666hours(100minutes).

3.2.2. Calculating operating cost

BasedonthecompactcarsCTScarsandcarinsurancepremiums

perperson average(Non-LifeInsuranceAssociation)was applied,

ThestandardsofNationalTaxServicetaxwasapplied.Application

ofRatesChoieungyong(1998)analyzedinthestudyofthepriceof

ataxiand vehiclemaintenancecostswerethesum oftherates

applied.

Item Cost(won)

Vehicle cost 10,000,000

Average Insurance(per person per year) 70,000

Car tax(1,000cc , 100won per 1cc) 100,000

Fee, repairing, washing, parking(taxi, per year) 4,000,000

Table 3.3. Operating cost                                     

14.4timesthenumberofturnovercalculatedbyapplying tothe

operatingcostis1,080won.
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3.2.3. Calculating hourly operating rate

1,080won operating costsperroundandturnovertime1.66(100

minutes)whenapplicable,hourlyoperatingrateisestimatedthe648

won.

3.2.4. Estimated range of total charges

Youcannotcalculateaprofit.Therefore,rangeofthefirstcharge

iscalculated.

Inthisstudy,calculatedbasedonestimatedrangeoftotalcharge

areasfollows:

① 12hours,includingaprofitrentalfee(excludingcostofuse)are

moreexpensivethantherentalfee. Inotherwords,inefficientuse,

andforalongtimetoreduceparking,rentalofmorethan12hours

fora smooth rotation usersareencouraged to recommend a car

rental.

② Zip-Carchargesareasonablefeelevelsshouldbecompared.

③ Todrivetowherevertheygoandshouldbeexcludedbecause

theoperationbecausetheservicechargesarecheaperthantaxifare.

  ×  × (8)
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   cos

  Pr

  

   

3.2.4.1. Minimum charge

Carrentalratesusingaminimum of12hoursandfuelcostsare

notincluded.Therefore,useandoperationcostsshouldbecompared,

excepttheproductofthedistance.Carrental12hoursmentioned

aboveistheaveragepriceis64,000.Andinordertoobtainafeeper

hourto12hoursifyoudivide64,000won5,333won.Therefore,the

totalchargeshouldnotbelessthanthe5,333won.And5,333won

minus1,080(Hourlyoperatingrate)wonis4,253wonthatisminimum

profit.

3.2.4.2. Maximum charge

Inthisstudy,themaximum chargeforcalculating thefollowing

generalassumptionsweresetup.

①Measured by the compactcars's average fuelefficient(town

efficiency)isabout15km perL.

②Seoulmetropolitanareaaveragetrafficspeedsis24km/h(Seoul,
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trafficspeedsurvey2008).

③Averageoilpriceofabout2,030wonperL(KoreaNationalOil

CorporationOpinet.

Themaximum chargethatmustbecheaperthantaxifare,1hour

totalrentalfeesshouldbecheaperthanataxionetimefee.

Ifusing a taxi1hourchargeis17,700won (= 2,400won +22

km/144m *100W),andwithtimecanbeestimatedat19,000won

(Daum map).

IfCTSvehiclesusing1hour,hourlyoperatingrateisthe1,080

won,usecostis135.33won,thetotalchargeis4,328won+profit

(profit=1,080won+135.33won*24km).

Therefore,thetotalrentalchargewillhavetobelessthan17,700

won,17,700wonminus4,328wonis13,372thatismaximum profit.
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4. Model of charge estimation

4.1. PSM(Price-Sensitivity Measurement)

Reasonablebasisfordeterminingthevalueforpricingthevalueof

customerservicewemustunderstandthatyouareaware,andmore

thanthecosttoproducegoodsforconsumersinthetargetmarket

forproductsbasedontheneedsassessmentandsubsequentprice

shallbe determined.No matter how good the product,even if

consumersarehopingtopaythepriceincasethepricelevelshould

bedetermined.Todothis,youneedtoknow thepriceofpotential

customerscanbeaccommodated,andalsoofconsumers'purchases,

pricesensitivitytochanges,informationaboutthecharacteristicsof

targetmarketsthroughconsumersurveystoobtainitmustmakeas

abasisforpricing.(Ahn,2004)

Zeithaml& Bitner(1996)forpricing in theserviceindustry is

facingoneofthefactorsconsumersconsiderprice,dependingonthe

qualityofproductsorservicestendtojudgewhetherthatwasAnd

toaccommodatethebudgetlineatthebottom ofthelowestrates,

customersdoubtson thequality ofproductsorservicesand the

highestpricewastooexpensiveandfeelontopoftheline,because

reducingconsumptionwillbereplacedbyotherproductsorservices.

Additionally,consumersfeelthepriceisworthconsideringtogether.

Inordertodeterminetherightpriceintheserviceindustryisthe
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demandresponsetopriceshouldreacttowhatisdetected,itisone

of the methods is to evaluate the price sensitivity assay

(Price-SensitivityMeasurement,PSM).

4.1.1. Advantage of PSM

PSM toassesstheconsumerpriceissetmainlyintheprice.The

valuationofexistingproductsaswellasusefulforthepricingof

new products,andtheanalysisresultscanbeexpressedvisuallyina

smallsamplecanbeanalyzed.

4.1.2. Disadvantage of PSM

Theactualconsumersofhighqualityproductshavethedesireto

buycheaplyfortherightpricehasatendencytounderestimate.

PSM purchasebasicnecessities,suchasfrequentrepetitionincase

ofproductissuitable.Butdonotbuyexpensiveproductthatisoften,

consumerelectronicsandcomputerproductssuchas10-20% ofthe

casestendtounderestimatethereliabilitycandegradenotsuitable.

4.1.3. Investigation methods

ThePSM Modeliseasytouse,isparsimonious,andrequiresno

specialknowledgeorskillsonthepartofeithertheresearcherorthe

respondents.Thesurveycontainsfourquestions.Whenconsumers'

aggregate responses to those questions are graphed,the model
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indicatestheprice-sensitivitylevelofthemarketbeingtested.

Thequestionsare:

(1)Atwhatpriceon thescaledo you considertheproductor

servicetoocheap,socheapthatyouwouldquestionthequality?

(2)Atwhatpriceon thescaledo you considertheproductor

servicetobecheap?

(3)Atwhatpriceon thescaledo you considertheproductor

servicetobeexpensive?

(4)Atwhatpriceon thescaledo you considertheproductor

service to be too expensive,so expensive thatyou would not

considerbuyingit?

4.1.4. Draw a graph methods

The responses to those questions are analyzed statistically and

plottedonagraph,asexplainedintheaccompanyingboxonPSM.

Eventhoughthemodelissimpletouse,itmustbecarefullyapplied

toensureaccurateresults.

When the fourcumulative distributions are combined,one can

determinewhetherthereis"stress"inpriceconsciousness.Theclosed

theoptimum priceistotheindifferenceprice,thelessprice-conscious

aretherespondents.Themoretheoptimum pricefallstotheleftof

theindifferenceprice,thegreateristhenumberofconsumerswho



- 30 -

feelthe"nomal"priceistoohigh-thatis,theyaremoresensitiveto

price.

Thefinalmanipulationgivestherangeofacceptableprices.This

resultsin afour-curvegraph in which the"toocheap"and "too

expensive" curves are graphed with the reversed cumulative

distributionsofthe"cheap"and"expensive"curves,whichcanthen

be labeled "notcheap" and "notexpensive".The basis for the

inversionisthat,logically,ifsomethingisexpensiveitisnotcheap.

Bus asking respondents to state a price thatthey consider"not

cheap"isawkwardandpronetoerror.Theintersectionofthetwo

reversed curvesisthepointofmarginalcheapness(PMC),orthe

pointwhere the numberofrespondentswho feeltheproductor

serviceistoocheapisequaltothenumberofrespondentswhofeel

itisnotcheap.

Theintersectionofthe"notexpensive:and"tooexpensive"curves

isthepointofmarginalexpensiveness(PME).Thisisthepricepoint

wherethenumberofrespondentswhofeeltheproductorserviceis

tooexpensiveisequaltothenumberofrespondentswhofeelitis

notexpensive.

Therangeofacceptablepriceshasthepointofmarginalcheapness

asitslowerprivelimitandthepointofmarginalexpensivenessas

itsupperpricelimit.Operatorswouldeunwisetopriceoutsidethis

range unless there is real change in the perceived value or

positioningoftheproduceorserviceForexample,Tacobellfound
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thatitcould movepriceup by adding sourcream totacosand

changingtheperceived

Fig 4.1 Price-Sensitivity Measurement(A)

Fig 4.2 Price-Sensitivity Measurement(B)
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ⒶIDP:IndifferencePrice

ⒷOPP:OptimalPricingPoint

ⒸStress=IDP-OPP

ⒹPMC:PointofMarginalCheapness

ⒺPME:PointofMarginalExpensiveness

ⒻRAP:RangeofAcceptablePrices(PMC∼ PME)

Positive(-)Stresscanbesetthemoreexpensiveprice(possible

untilPME).

Negative(+)Stresscanbesetalittlecheaperprice(possibleuntil

PMC).

4.2. UTP(Unique Target Point) 

Leechangmuetal(2007)wasintroducedUTPbytheacademic

world,mainlyintheindustryratherthanacademia,thistechniqueis

oftenusedbyconsultingcompanies.Thistechniqueisverysimple

andintuitive.

IntheproposedfourkindsofPSM iscreatedbyapplying the

survey.UTP is individuals responded the halfway pointbetween

cheapandexpensive(average).

Respondents clearly thinking there is a fairprice between the

purchase price and the prices are expensive,butconsidering the
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purchase.Itmeans thataverage ofthe two prices affordable is

consideredarepresentativevalue.

 

  
                    (9)

Also,too-expensive and too-cheap,even among present and

reasonablypriced,andtheotherUTPastheaverageoffourkindsof

pricesyoucanchoose.

  

      
  

                                                               (10)

Smallnmeanstheindividualrespondent,therefore,nis1to111.

ThebiggestadvantageofUTPisthatyoucansetafairprice

aboutindividualstoconsiderthegoods.Thecumulativecurvesofthe

individualoverUTPtoderivethedemandcurveisthatpossible.

ItmeansthatDemandforconsumerwillingnessandabilitytouse

apriceistheamountofgoodsthat.Demand and pricefortwo

showsacorrelationcurveisthedemandcurve.UTP　Demandcurves

ofthe individualthrough the accumulation of UTP appears to

purchase an affordable price responsive and are able to show a

correlation.
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Fig 4.3 UTP demand curves
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5. Survey and results

Ifusingataxi1hourthetotalminimum chargeshouldnotbeless

thanthe4,166wonandthetotalmaximum chargewillhavetobe

lessthan17,700

Therefore,the survey estimated the modelusing the calculated

valueandprice,minimum,maximum ratestocomewithinrangeof

chargesasappropriatewillbeabletodothebest.

5.1. Basic Statistics

Surveysarefrequentlyusedasaprivatemeansoftransportation

purposes,suchasaveragehourswereaboutthebasics.IftheCTS

carrentalcosts,the levelofintentto appropriate,available on

whethertherewereaboutthesurvey.

Basicsofthehumancharacteristicsofrespondentsandthebasis

ofstatisticsareasfollows:



- 36 -

Category Group Percent

Gender

Male 63.4%

Female 36.6%

Age

20's 48.8%

30's 34.1%

40's 0.0%

50's 4.9%

over 50's 12.2%

Vehicle ownership

own 75.6%

non 24.4%

Frequently used as 

private transportation 

Taxi 36.6%

Private car 61.0%

Rental car 2.4%

Table 5.1 General characteristics of respondents
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5.2. Analysis by PSM

CTSvehicle'sbaseratewouldbedifficulttodeterminewhetherthe

degreewasabout.So,whoestimatedcarrental(12hours)andthe

taxifare(onehour)rates,U.S.Zip-carratesforthepresentwasto

writeanddirecttheappropriateamount.

0

20

40

60

80

100

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000 22,000 24,000 26,000 28,000 30,000

Cumulative
distriution

(%)

Price(won)
Too cheap Cheap Expensive Too expensive

Fig 5.1 PSM result

PSM surveyresultstoaccommodatetherangeofpricesforCTS

vehicles7,360wonand5,780won,Bestpricecorrespondingtothe

OPPwonis6,930.Taxisareavailableforaonetimefee19,000won

substantiallylowerlevelswhencomparedwiththeamount,butrental



- 38 -

PMC OPP IPP PME

CTS 

vehicle 

charge

5,780 won 6,930 won 6,000 won 7,360 won

ratesarehigherthanalittleexpensivethanZip-carintheUnited

Statesshowedatendency.

Table 5.2 PSM result

Ifyoudoubtthequalityislowerthanthepriceofthe5,780won.

6,930wontherightpricepoint,OPP.Also,cheaperdoesnotthink

highlyexpensive,highlypriceof6,000won.Andthepriceishigher

thantheuse(purchase)pricetogiveupisthe7360won.

Whenyouminusfrom theOPP andIPP representsanegative

value.Soalittlebitmoreexpensive,itispossibletosettherental

rateswereanalyzed.

5.3. Analysis by UTP

PSM rates in the proposed fourkinds ofquestionnaires were

appliedtocreategraphsandUTP.Inaddition,individualsresponded

too-cheap, cheap, expensive, too-expensive price between the

reasonable(fourpricesaverage)wascalculated.
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Fig 5.2 UTP demand curves(a)
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Fig 5.3 UTP demand curves(b)
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Too-expensive,and Too-cheap price between the average UTP

7,100wonaboutentiredata.AnotherUTP6,550wonanaverageof

fourkindsofprices.

This difference in the too-expensive price range would appear

broadlydistributed.

Inaddition,thedemandcurve,thegraphabove,theamountof

renttobeamemberofthe4500,whenthegraphbelow the3,500

member,100% indicatesthatdemand.
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Demand curve by age
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Fig 5.4 UTP demand curves by age

Thedemandcurvebyage20~30'sshowedawidedistribution,but

alsoknow theaveragepriceislowerthan40~50's.Themedianage

isstableandeconomicconceptsofcostandpriceisestimatedtobe

duehasbeensettledsufficiently.
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Fig 5.5 UTP demand curves by gender

Demandcurvebygendertoanaverageof6,500won~7,300won,

showedasimilartrend,morewomenthanmen,showedthatdemand

isfarhigherprice.
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Fig 5.6 UTP demand curves by ownership
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Fig 5.7 UTP demand curves by user

The distribution ofdemand curves by ownership and demand

curvesbyuserrepresentaverysimilarvaluecouldnotfindgreater

difference.
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6. Conclusion

Thisstudyestimatedtheexistingtraffic-relatedchargesrelatedto

a literature review to determine the existing price theory,price

structure, fee strategies were identified. Costing methodology

development,thebestmodelbyapplyingtheestimatedchargecloud

ofthevehicletransportationsystem forthepurposeofcalculatingthe

optimalrateswasstudied.CTSsystem isappliedinthisstudyare

currently underinvestigation,Turnoverratio has to apply to the

demandandthenumberofcarsintheresearchpaperareobtained

by applying demand oftrip generation CTS and numberofCTS

vehicleinHaewoondae-Gu.

Costing methodology,theresultsofapplying therentalchargea

minimalfeecomparedtothetotalrentalfeeshouldnotbelessthan

5,333won.Sominimum profitswasestimatedHourlyoperatingrate

at5,333wonminusvalueof1,080wonto4,253won.

In addition,the maximum rates should be cheaper than taxi

vehiclesanhouruseCTSifthetotalrentalfeeis17,700won.So

maximum profitwasestimated Hourly operating ratefrom 17,700

wonminusvalueof1,080wonto13,372won.

PSM modelappliedtosurveyresultstoestimatetheoptimalprice

correspondingtotheOPPhad 6,930won.Similartransport,taxione

time fee thatcorresponds to the significantly lowerlevels when
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comparedto17,700won,butrentalratesarehigherthan alittle

expensivethanZip-carintheUnitedStatesshowedatendency.In

addition,anaverageoffourkindsUTPpricewas6,550won.

Therefore,thesurveyestimatesandpricesarecalculatedusingthe

modelUTPandPSM value,minimum,maximum ratesduetocome

withinrangeofchargesasappropriatewillbeabletodothebest.

Theconsumer,ordirectlytoconsumers,askinghow reasonableor

how conceptually difficulttorespondaccurately toconsumersand

doesnotmatchtheactualbehavior,thereislikely torespond.In

practice,consumershigh quality productsatlowerpriceshavea

desiretopurchasethebestpricehasatendencytounderestimate.

Thistrendisapriceforareplacementoracompetingproductlines,

andcanoccureveniftheinformationprovided,andthishasbeen

pointedoutasshortcomingswhenappliedPSM.However,onthepart

ofconsumers thatcan be recognized for any productyou can

estimatetheamountofwillingnesstopayhastheadvantage.

Futurewillingnesstopayalittlemoreobvioushow toderivethe

amountofresearch on thedietthatistoomuch tobedone.In

addition,rentalcars,taxisandsimilarmeansoftransportationusedin

calculating the actualcost data obtained through companies or

verificationmethodologyforcalculatingthecosttodemonstratethe

feasibilitystudywillbeneeded.
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이, 항상 심적으로 따뜻하게 격려와 위로해주고 나 덕분에 일도 많이 했던 거 같

아 미안하고 정말 고마워요. 꼭 기억할게. 언제나 너와 편하게 커피 마시는 게
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