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ABSTRACT

In the urban and rural complex, taxis move from downtown to rural areas for business purposes,
and operate a combined surcharge system that preserves losses when they back to downtown.
However, complaints related to the abolition of the compound surcharge system are increasing due
to deformed operation that does not fit the purpose of the system. When the combinedsurcharge
system is abolished, the taxi industry can be hit hard by the decrease in profits, and local
governments are inevitable to support it. However, it is difficult to set the size of the subsidy
considering the decrease of actual income. This study is to estimate the income reduction in the
abolition of the combined surcharge system by scientific and objective method by analyzing the DTG
data and the sales data collected from the digital driving recorder installed in the corporate taxi of
the urban and rural complex area (e.g., Tongyeong city). This study is meaningful in that it used
© 2020. The Korea Institute of DTG data to solve the current issues in the real region and suggested the use of new DTG data.
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<Table 1> Combined surcharge boundary point in Tongyeong-si

Zone Number Latitude Longitude
@ 34°53°23.6" 128°25°06.7"
Zone Gwangdo-myeon
@) 34°52°03.6" 128°24°32.9"
® 34°52°18.1" 128°25°40.3"
@ 34°51°58.3" 128°26°29.7"
Zone Yongnam-myeon
® 34°52°04.7" 128°26°47.1"
® 34°51°57.6" 128°26°49.0”
@ 34°49°19.4" 128°26°22.2"
® 34°48°32.3" 128°23°02.5"
Zone Sanyang-eup
©® 34°48°02.6" 128°23°16.5"
i) 34°48°07.4" 128°24°13.7"

<Fig. 1> AAAR S 7|22 BEdTFo] A &He A 184 &
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<Fig. 1> Tongyeong combined surcharge boundary point & Additional boundary point
2. ArdiE AT

B AfdAe 59 BAJQAZE 285 o] F3|RA Eala e BEETSA HA A tigk oA
AR A ABA ol AR 7 2AEE AFst= I FFo] k. EATTA HA Al GdEE
o] Zhaol tidt FZ9 ojde] E wE £ AFddA e BT dUoE A% F 5 HA A odH
© Y9 Atolg $AHoR HE RuA vk F/HHOoR HA| PH o R SYFRA EFEF U &
AAYE SFT A9 o= Axo] FoFe] Aol7} BAs=A HES LA 3t o= EFTFA 9
HA Apolof A At £ Q= M2 kS FRaEy] f]gelh

B AFMe oA YAyt YA A4 BREFAIS FPse A4S BEFIFLIAY
(‘Surcharge Area’ in Fig. 1)S2 A A3tHoH, HEFEFFAY 99 s Fdshs 44 gutaaAY
(‘Non-Surcharge’ Area in Fig. 1’22 A3} T}.

B ATE % 24 dolEe YA HAEA 275t3¢l] AR H 9= DTG vlolE 9} YPHR HolH
2 dxuEtdyT oz E AFlol ARESATE B2 2018 9¥€HE 12€70A] F 471€¥olH
DTG Hlo|Ele} FAAE dlolEl 9] AAF W82 <Table 2>0l A|AF] Q)r.

<Table 2> DTG data and sales information data details

DTG data Sales information data

Vehicle identification number Brake signal

Vehicle identification number

Get off coordinates X

Registration Number Vehicle position X

Registration Number

Get off coordinates Y

Daily mileage Vehicle position Y Payment time Riding distance
Cumulative mileage Azimuth Riding fare Tolerance distance
Information occurrence Acceleration Vx Riding time Get on town

Vehicle speed Acceleration Vy

Riding coordinates X

Get off townr

RPM Device status

Riding coordinates Y

Payment type

Get off time

Private taxi classification

HH 31% &5 #8sto] LFska e

2) A= AAARANAN s A8 Fa
[e)

3) TGAe] A5 AHQEAell DTG 2ol o2 §] DTG Hlol8 3ol (FA7MAE) =7bsd Aow By
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(Case 4) BRTZAGo) N YRR FAGOR FP F BYVFAG0R A BBT 45
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O 1A dAlE dadoz BEREES 28T F e Case 1, Case 4, Case 59 3B AFE i
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Fate] srEdth A aF A EdEFaTe] H89 Ao A4H SIS IRl THA YA
GAS Y7IEo ZA AAANFOEZRYH TS A g3l AE3Th

U Sales information data and DTG data Extraction

Sales information data DTG data

16t 1325

168 1001

PE!VI':‘Z"‘ Ridingtime Getofftime  Fare

100000 094700 100000 4600\
102000 10000 102000 5300\

=1 ofsalesaccess  QiCheck if the complex surcharge has been applied

U DTG data extraction based on sales information U Calculation of the current fare, normal fare, and abolition fare

168 1000

PE:.:ZM Ridingtime Getofftime  Fare latitude  longutude  Speed » Current charges are taken from sales information
prostodibeiveaii S RN | I : : > Abolition fare is calculated as the current fare/1.31
S| vers e - N N » Normal fare is estimated by applying fare standard
MEE) 12144 64 # #
wn me e B B

<Fig. 2> Study methodology flow diagram
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<Table 3> HJPYAE o2 dPaw, AT, Base Adsta dPaw vl ZaHe
o7& Bl BAF Holth
<Table 3> Analysis of Combined surcharge income for corporate taxis
Analysis of income for corporate taxi DTG data-based income analysis of
based on operational records corporate taxi complex surcharges
i Scenario-specific income (KRW 1,000
Year, Number of Number of | Total revenue (S:lir:}tl);le: L - ( )
Month vehicles business cases | (KRW 1,000) . g Current | Normal | Abolition [1]-12] [1]-[31
business count | fare [1] | fare [2] | fare [3]
18. 09 270 206,866 970,879 6,7003.2%) | 58,886 | 49,710 | 44,951 9,176 13,935
18. 10 206 154,822 718,315 4712(3.0%) | 40,539 | 34,135 | 30,946 6,404 9,593
18. 11 270 203,090 951,123 6,8003.3%) | 58,864 | 49,603 | 44,935 9,261 13,929
18. 12 270 220,363 1,032,005 7,942(3.6%) | 67,658 | 56,917 | 51,647 10,741 16,011
Average 254 196,410 918,081 6,5393.3%) | 56,487 | 47,591 | 43,120 8,896 13,367
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<Table 4> Basic unit based on corporate taxi

Totla tevenue | Combined surcharge Scenario-specific income (KRW 1,000)

Year, Number of sales . .

Month | / Vehicle counts | Vehicle counts | business count / Current fare / | Normal fare / | Abolition fare /
(KRW 1,000) Vehicle count Vehicle count Vehicle count Vehicle count

18. 09 766 3,596 25 218 184 166

18. 10 752 3,487 23 197 166 150

18. 11 752 3,523 25 218 184 166

18. 12 818 3,822 29 251 211 191

Average 772 3,607 26 221 186 169

HAHA A Fehgt £ THA A FHEA o H83|R7] 93] <Table 4>2] TS A AHA|
385t Agg o 1 AIE= <Table 5>} 2T} <Table 3>} <Table 5>5 §3F ZA¥}+= <Table 6>3 72T}

<Table 5> Analysis of Combined surcharge income for private taxis

Analysis of income for corporate vehicles DTG data-based income analysis of
based on operational records corporate vehicle complex surcharges
i Scenario-specific income (KRW 1,000
Year, Number of | Number of | Total revenue S;I:;T e: L — ( )
Month vehicles business cases | (KRW 1,000) . 8 Current | Normal | Abolition [11-121 [11-13]
business count | fare [1] | fare [2] | fare [3]
18. 09 385 294,976 1,384,402 9,554 83,967 | 70,884 | 64,097 13,083 19,870
18. 10 385 289,352 1,342,482 8,806 75,764 63,795 57,835 11,969 17,929
18. 11 385 289,591 1,356,231 9,696 83,936 | 70,730 | 64,073 13,206 19,863
18. 12 385 314,934 1,471,563 11,325 96,475 81,159 | 73,645 15316 | 22,830
Average 385 297,213 1,388,669 9,845 85,036 | 71,642 | 64,913 13,394 | 20,123

<Table 6> Analysis of Combined surcharge income for corporate and private taxis

Analysis of income for corporate vehicles DTG data-based income analysis of
based on operational records corporate vehicle complex surcharges
Year, Number of Number of | Total revenue SE:;?::;: Cmrentscenizieaﬁ:bn;::; ERW 1,000)

Month vehicles business cases | (KRW 1,000) business count | fare [1] | fare [2] | fare [3] [1]-[2] [11-[3]
18. 09 655 501,842 2,355,281 16,254 142,853 | 120,594 | 109,048 | 22,259 | 33,805
18. 10 591 444,174 2,060,797 13,518 116,303 | 97,930 | 88,781 18,373 | 27,522
18. 11 655 492,681 2,307,354 16,496 142,800 | 120,333 | 109,008 | 22,467 33,792
18. 12 655 535,797 2,503,568 19,267 164,133 | 138,076 | 125292 | 26,057 38,841
Average 639 493,623 2,306750 16,384 141,523 | 119,233 | 108,033 | 22,290 | 33,490
Total 2,556 1,974,494 9,227,000 65,535 566,089 | 476,933 | 432,129 | 89,156 | 133,960
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