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W )
<100%Hl | <200%H¢l | <300%Hel | <5009 | <1000%H | 1000%F+ TeH Rl
11,769 19,068 25,812 26,742 12,431 1,812 428 98,062

12% 19% 26% 21% 13% 2% 0% 100%
4,690 6,552 9,221 7,330 1,943 253 170 30,209
16% 22% 31% 24% 6% 1% 1% 100%
11,219 20,040 28,978 27,313 9,416 1,022 448 98,436
11% 20% 29% 28% 10% 1% 0% 100%
21,678 45,660 64,011 61,435 23,790 3,087 1,046 226,707
12% 20% 28% 21% 10% 1% 0% 100%
l-?«
Frols )
¥ 98 14 20) 30) 4ehe1 % L

7HE 28,982 91,122 10,432 749 177 98,062
& 30% 59% 11% 1% 0% 100%

7 7,289 18,290 4,162 378 90 30,209
& 24% 61% 14% 1% 0% 100%

7H 18,162 60,691 17,681 1,576 326 98,436
& 18% 62% 18% 2% 0% 100%

7H 94,433 136,703 32,275 2,703 593 226,707
& 24% 60% 14% 1% 0% 100%
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-

a

3 A

B | 5~144 | 15~244] | 25~344] | 35~444] | 45~544 | 55~644 | 650]% &
A5 | 37,734 | 38470 39,454 55,221 53,900 37,307 23,313 285,399
H] & 13% 13% 14% 19% 19% 13% 8% 100%
b9 | 14913 12,544 10,326 19,592 17,519 8,710 6,414 89,988
H] & 17% 14% 11% 229% 19% 10% 7% 100%
b4 | 39,331 41,930 31,473 60,333 59,628 30,748 23,438 286,881
H] & 14% 15% 11% 21% 21% 11% 8% 100%
Fr94 | 91,978 | 92,944 81,253 135,146 | 131,047 76,765 53,165 662,263
H & 14% 14% 129% 20% 20% 12% 8% 100%
@® FYPEA
<3 6> FAEA E A
i =1t 5ol A ol o 7] E} 17t A
g | 114670 | 64,725 24,913 17,465 31,961 67,511 285,897 | 607,142
H] & 19% 11% 4% 3% 5% 11% 47% 100%
Ea4¢ | 33401 22,770 5,902 4,777 9,554 17,136 75,370 169,410
H] & 20% 13% 3% 3% 6% 109% 45% 100%
< | 109215 | 69,020 23,879 17,010 31,176 62,107 250,621 | 563,028
Hl & 19% 12% 4% 3% 6% 11% 45% 100%
e | 257286 | 156515 54,694 39,252 72,691 146,754 | 612,383 | 1,339,580
H] & 19% 12% 4% 3% 5% 11% 46% 100%
19 -




SRS 8 A
¥ | s8x | wx | awmsd] a4 = 7e} e
o 149,831 123,601 134,289 6,339 193,272 27,429 635,261
H| & 24% 19% 21% 1% 30% 4% 100%
o 58,347 35,036 9,980 1,673 60,569 7,107 172,712
v & 34% 20% 6% 1% 35% 4% 100%
T 220,976 111,073 26,832 3,719 183,881 26,180 572,661
H| & 39% 19% 5% 1% 32% 5% 100%
T 429,154 269,710 171,101 12,231 437,722 60,716 1,380,634
H] & 31% 20% 12% 1% 32% 4% 100%
728 A
o QA Q7B 3 A Q5 FA| Q 58] 3 F A 57
(07:00 ~09:00) (09:00~ 18:00) (18:00 ~20:00) (20:00 ~04:00) B
TrdEdT 5,365 9,731 4,886 5,278 25,261
H & 21% 39% 19% 21% 100%
TTaEdT 1,112 1,998 166 781 4,657
Hl & 24% 43% 16% 17% 100%
TraEdT 4,621 8,188 3,262 3,131 19,203
Hl & 24% 43% 17% 16% 100%
TradEdT 11,098 19,917 8,915 9,191 49,120
H] & 23% 41% 18% 19% 100%
— 20 —
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PAYE AAson, FEAH dFe H A HdH(Optimal strategy) &
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& <E 12>°] ARE o] §ato] W2t AR WY o 4 et
1997491 &
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Aobmd ERN S50 = ggTd s Ad 198 2E A0 6)
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e 19 3 19 A ERa 9l -km
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(1) AHe] 7314

D 255

=
£4

(<3 15> <3 16>)

<E 15> 9 Wi AR AS5TE T X

Az 7t 4
oF 33% &

b zE A& A S
4 A% | BESF | AN | BESF | AN | BES | 7AW
<100 1,168 6.29% 11,769 | 12.05% | 27,678 | 12.27%
<200 2,187 15.01% | 19,068 | 19.53% | 45660 | 20.23%
<300 4,596 24.76% | 25812 | 26.44% | 64,011 | 28.37%
<500 6,130 33.02% | 26,742 | 271.39% | 61,435 | 27.22%
<1000 3,400 18.32% | 12,431 12.73% | 23,790 | 10.54%
>1000 481 2.99% 1,812 1.86% 3,087 1.37%
Al 18,562 100% 97,634 100% 225,661 100%
<E 16> #3E 24T AT U AR 255F BX

N A aE T2 (7)) SRchl

A1 (<100,<200) 3,995 21.31%

= A (<300) 4,596 24.76%

% aL(<500) 6,130 33.02%

31(<1000,>1000) 3,881 20.91%

Al 18,562 100.00%
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AFol 584F WAGA e A3 dEREY nAsAeR 2F
Aol Waselw Frhe WMASA 9] WEel S84 nise BN
R QAolA A& mie S8 WAES oF 83%% 4EUY 9
NARS 87 B8 6%E AR FEAUFAIRE ATaE
He AAAo] o], A = FEdH AAd Hste] BE H8&4
HH&o] =4 vehdot
<17 AT i AR 8A BAgoE X

s sk e =4

nfely | Fre | paw | mes | e | ¥ 4]
9o | 15388 | 82.90% | 69,030 | 70.45% | 172.274 | 75.99%
e 3174 | 17.10% | 28982 | 2955% | 54433 | 24.01%
A 18562 | 100% | 98062 | 100% | 226707 | 100%

<E 1> TEAHFARY A5 5 FE
7E A ol
E5TE B H] 27
; wE(7) | 2324 1631 3.955
4w 58.76% 41.24% 100.00%
y RES(R) | 3735 861 459
< T3] 81.27% 18.73% 100.00%
TE(7) | 5594 536 6,130
=3
) 91.26% 8.74% 100.00%
_ TES(A) | 3735 146 3,831
L
3w 96.24% 3.76% 100.00%
; TE(7) | 15388 3174 18,562
g 82.90% 17.10% 100.00%

#;rﬁ'! _CI:I_ ]—h -_.fJ]_ T_III_



19>)

-
it

@ dAHK

z
o

s
a-

a7

of wel A3 Aol

w3 HAAM ofdolet

Atk &

PN
T

=4

oF 7%

T
T

b 6541 o] el AL At

Au s
R

AUTE 20109 A 7=

PN
T

T

=

ojp

o

7

B
i)

A} Aze) A

19> A+ o

<3

T[N
,.103000
7| | o8| &)~
1H
a8 8
5= 2
o
B 0] K 8
CAIRSNING
T 58| S
—| | oo =] —
~ (@)
ofp
a O
~ (a9}
%mmw
o
R R
o
MO%O/
40&4%
Ul = Q) =
IR ENIRS:
) =
A el o
[@))
| 1 & B
|~ S| X
<o|
™ 0| '| =
7 olTiE T
Lo LO
O O

(2) 54 54

49% =

oF
24

o]

1%
EESE

/E]—

A A&

2]

GES oF 49% =

i)

e
—_
fite)

olF A

= oug

21% 1.t} W

o

—_
o

o]

o] oF74%0] T}

AbE QP A

G

o}t ut.

e
=

A

=
=

_31_

11

_'.]i

-";rxﬂ-! 'I:I: =7



=

<GE 20> AT W AR FEIHE

3 A A T=d
T E%—’SE l‘ug e
S8t 4606 | 24.81% | 149,831 | 36.14% | 429,154 | 31.08%

H 2 4578 | 2466% | 123601 | 29.81% | 269,710 | 19.54%

) = 9,087 48.95% | 134,289 | 32.39% | 171,101 | 12.39%

2PN 291 1.57% 6,339 1.65% 12,231 0.89%

Al 18,562 100% | 414560 | 100% | 1,380,634 | 100%

@ FEAZH<KE 21>,<F 22><29Y 3>)

SUA S A FE5A S YElE S83% Ao, AlZHd
HoeaAe FFS Brhskr] Aste] Ao Fy AR EEs]
Hes REFE VS A 20109 ol AldE A EAZg o
TUTLTER A=7F 06:302 74 A&H = HS ek, oF 43%9]
To] HFHE 07:00~09:008 HF A= AAsA T
<E 21> AT W AR HFAIS v TS 2EA e B

TE A2 Al =4
ZUA 1) | FRS ] FET Sy EET ]
(1) (xz1) (1)
A
(07:00 ~ 09:00) 7936 | 42.75% | 5365 | 21.24% | 11,098 | 22.59%
H 3 10,626 | 57.25% | 19,895 | 78.76% | 38,023 | 77.41%
Al 18562 | 100% | 25260 | 100% | 49,121 | 100%
13) 9AARS] FUAE EIARE AXEHAUA ol A5k VEH EFRE 7]
Fog FUAZNE SaealA
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<E 22> AF Y AR AFAG NAFA SNt RE
5w 7 ¥ () T
00:00 = 01:00 12 0.06%
1:00 ~ 2:00 6 0.03%
2:00 7 3:00 0.02%
3:00 ~ 4:00 34 0.18%
4:00 ~ 5:00 163 0.88%
5:00 7 6:00 672 3.62%
6:00 ~ 7:00 2,021 13.58%
7:00 ~ 8:00 4,964 26.74%
8:00 7 9:00 2,972 16.01%
9:00 7 10:00 1,495 8.05%
10:00 ~ 11:00 1,135 6.11%
11:00 ~ 12:00 634 3.42%
12:00 ~ 13:00 488 2.63%
13:00 ~ 14:00 629 3.39%
14:00 ~ 15:00 524 2.82%
15:00 ~ 16:00 421 2.27%
16:00 ~ 17:00 404 2.18%
17:00 ~ 18:00 393 2.12%
18:00 ~ 19:00 474 2.55%
19:00 = 20:00 240 1.29%
20:00 ~ 21:00 146 0.79%
21:00 ~ 22:00 133 0.72%
22:00 ~ 23:00 7l 0.41%
23:00 T 24:00 22 0.12%
Al 18,962 100.00%
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N
v D
T A > A =l al A
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<E 25> FEANEEF(2012) B9 AIZH7LA]
T A P L - P L o B o P L | P e b )
(b9 = /4D syl | F%Ed | 7HEd &%y
&4t 16,250 2,350 10,280 9,760
e 11,660 - 8,320 8,790
S 7,550 550 5,640 4,880
HFas | AsA 8,130 580 7,940 6,760
EENEALE 9,090 940 6,990 5,490
S A A (2008)0 A A A BEE ROl A 77X = 14,0479 9/
AR, <E 32>0] AAT FEANFERE(2012)2 HA7E BEEY S
&b o] &AE A U AET =A AFHAT FuEgo]
=S TR AsEd g F R @¥AdS Has AT <E 33>]
T Ry gy Ar|E vlwg A S ta(2008) R o
A W @HAde] A7 ¥ A, FEANEEF(2012)
of FFH G gH¥Ade A7t ¥ A & Aol s demvipEd
(2008)¢] RYs =&t on, FAN G gk @ggdo] A FHH
of 8 FA Wt Qg axWste] 37t AA e HE dRloR
veE o
<E 26> AetEe] ArjeEd Hlaw
o 7 7]t 7+ 7wk w1744 7]
553 71 Bt E 3 &3
St ATd | FAAT -1.0074
(2008) & 3YH] & -0.0759
FEANTER | FYA | -0.7701 -0.5959 -0.6136
(2012) SPnE | -0.1386 -0.1104 -0.2459
TR AT LQR0DWN M = ZF ek B89l RAENE A

14) S=7iEAT4(2004), T=
T(A 43,

ZAE VB A dMERER B3N £
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cqng | BALTA o 3H() o 3H2)
) T — — —
C wEs | RYe | EES | EWe | BES | HUg

s &4 4315 | 28.64% 5834 | 38.72% 4645 | 30.83%
H 2 3493 | 22.92% 2,661 17.66% 3,453 | 22.92%
A8k 7,065 | 46.89% 6,180 | 41.01% 6,735 | 44.70%

A 235 1.56% 393 2.61% 235 1.56%
A 15,068 10096 15,068 10096 15,068 100%
. o 9H(3) o 2+ (4)
THTE T H B o T OH 2 H )0
AL T RUSEE =3 AL T RURE =3

82k 7,004 | 49.75% 5,006 | 33.22%
H 2 1,108 7.35% 3174 | 21.06%

A 8Hd 5,897 | 39.10% 6,615 | 43.90%

& A] 973 3.80% 2173 1.81%

A 15,082 100% 15,068 100%
2E a4 el B S8 Bae) Furdse] Fbag
thoole UFWE 8F el e FeHe Azvelth #A F3 3
FEAAD Y WS Fomz QFuEe BaFl APHA = B
@eIAE BA Y Bagel FhshA Rtk FALTAZ 4E3E o)
H3)e) BFWEe] FeRTgel /by waron, Audage 94
L o7t AASEA ] HFEREFS Fas b Ak 53
et @el A AALFA il o] YA AR gastded, b
zo) HEEAS AP on RaFe] 2 Fow udd we

Aot}
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<E 30> 2wAl Uik AASAY] FHEEs
& =1 o o
%@—/—F% jjjﬂ#u‘ﬁxﬂ‘r \‘HEJL(IE)‘DLO EE? L]:(Z‘:)‘DLO
aLT T RN =Y AL T R =y AL T R ==y
&2t 4,315 23.92% 0,834 32.34% 4,645 25.15%
H 2~ 4,483 24.85% 3,691 20.46% 4,483 24.85%
A sH4 8,957 49.65% 8,072 44.75% 8,627 47.82%
B A 285 1.58% 443 2.46% 285 1.58%
A 18040 | 100% | 18040 | 100% | 18040 | 100%
o e} 2] 2= 7N
%63—?_% EE/E\H LH%:)’D}O EH/E\H 1—]—(4‘3‘1:}0 Eiy;golz—lﬂ—o
LT RSN =Y AL T T = AL T R =Esy
s &4 7,504 41.56% 5,006 21.715%
H 2 2,138 11.84% 4,204 23.30% 1,030 34.66%
A sH4 7,789 43.14% 8,507 47.16% 1,892 63.66%
ER 623 3.45% 323 1.79% 50 1.68%
Al 18,054 100% 18,040 100% 2972 100%
<FE 31> awAl wietd AdEsAe] Hit e A 2 FTPYAIL
(9] : km,#)
o A L FA ek HeH2)
[ Eg “I‘Ta'
sAAe [ YNz | BAA | BAAT | BYAT | BANZ
&2t 9.61 26.81 9.76 210.23 10.11 28.22
H 2~ 5.72 24.32 5.84 24.69 5.72 24.32
A sH4 23.42 58.51 24.61 60.72 23.53 58.70
B A 1.87 10.21 1.84 10.14 1.87 10.21
A A 15.07 40.84 14.95 40.07 14.97 40.67
i 2H(3) o 2H(4) AT
THTE - - - - .
syAY | FBAZ | FAAY | TR | FF A | SHARE
&2t 9.10 25.40 9.76 210.23
H 2 6.69 210.27 5.70 24.27 11.63 45.42
A 5H4 25.23 61.86 24.00 59.99 13.63 40.31
B A 1.91 10.33 1.87 10.22 6.89 24.21
A 14.96 39.22 15.01 40.50 12.82 41.81
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SHEHAYSE F DY dFsugs A A73gE&S 066602 Y
F b 9l dehdth k@] A9 wze A9 978 g ol
79002 @A aFAel wste] 2 %ﬂam rgrAw Astae] A7t
go] 06272 Z7t3hgth 232 <
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ST = s A O 3
s | oger | EET - il Ry
(B) | s [ ARY) | 32 | A
a7 | 4,483 900 | 4,034.7| 1,258| 5638.1| 0.716
thok() | 3,691 1,200 44292| 1325| 48915| 0.905
W | tiek©@) | 4483 900 | 4,0347| 1,258| 5638.1| 0.716
thek(3) | 2,138 1,600 | 3420.8| 1612 3447.1| 0.992
thok4) | 4,204 1,005| 42240] 1271 53449| 0.790
ddleaA | 8957 1,084 97065| 1933 17,3182 | 0.560
tok1) | 8,072 1,400 | 11,301.6 | 1,993 | 16,085.9| 0.703
Ashd | digk@) | 8627 1,358 | 11,7120 | 1,933 16,673.7| 0.702
eH(3) | 7,789 1,434 11,1664 | 2,025| 15776.6 | 0.708
thet4) | 8507 1225 10,421.3| 1,955 16,6335| 0.627
a4 | 13,440 1,022 | 137412 1,708 | 22,956.3 | 0.599
= | ot | 11,763 1,337 | 15730.8 | 1,783 20,977.4| 0.750
k(@) | 13,110 1,201 | 15746.7| 1,702 | 22,311.8| 0.706
WE | gek3) | 9,927 1,469 | 14587.2| 1,937 19,223.7| 0.759
et | 12711 1,152 | 146453 | 1,729 | 21,9784 | 0.666
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<E 34> dAeTAY Y AV S

37 B 2 A 5t N nlE
(km) FE | EeE | FEg | ke | BE | Q18R
<5 1,718 1.675 295 2.456 2,013 1.740
<10 2,396 0.673 554 1.026 2,910 0.712
<15 169 0.416 2,075 0.767 2,244 0.721
<20 39 0.292 2,204 0.643 2,343 0.618
<25 45 0.225 1,074 0.559 1,119 0.534
=30 21 0.184 927 0.490 948 0.477
>30 85 0.119 1,778 0.407 1,863 0.380
P 4,483 0.716 8,957 0.560 13,440 0.599

<E 3> AALFAY 2557 A1E5E

R W 2 A 5} 2 o E s
TUTT D gus | grass | BES | Q85e | BERS | 9158
A 1,128 0.605 1,994 0.544 3,122 0.564
= A 1,138 0.726 2,211 0.561 3,349 0.602
<l 1,355 0.747 2,924 0.567 4279 0.606
al 862 0.847 1,828 0.563 2,690 0.619
b iy 4,483 0.716 8,957 0.560 13,440 0.599
S84 BfoRd w FAAE BRI A% S84 HeD 9
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H 2 A3k o E
T - o S - @t A7}
- FEEF | L, | BEF | . | EEF | o,
TE TE TE

HEF | 1,030 0.435 1,892 0.692 2,922 0.569

SR
B 3,453 0.886 7,065 0.540 10,518 0.606
o] 9}

%) = W 4112 0.735 8,188 0.603 12,300 0.634

LG A 371 0.556 769 0.000 1,140 0.183
Rk A7 1,747 0.659 4,060 0.533 5,307 0.561
Az | HEE | 2736 0.757 4,897 0.587 7,633 0.632

BT 4,483 0.716 8,957 0.560 | 13,440 | 0.599

TS LAt Ao FEste] AviIeeS B4 29 H

28} Askd B dubksAo] nyAe] g9ug HEsa = AR U
Ebtth 538 Astd e A9 nEAe] £9o] FRolrE URksAo] 11
BAe] 8 75S A Wz Fdxte] WA LS V|FoR YUbs g
&S B 2 et Aobd BT A - FANG Y TR HFA
) gAY 8wS HEshe ASE YEyt HFAZR Y 28]
o] B HFAIZY Hop =AW 950 TUs HolA 7Idg Aot

H
(3) &4 tek?2)

Yool 234 Sl EAAE BAAYR BRee g 3
Af5ee Wigd 4% RE gFaEswd tatd E3727) %«}
of wel b8 4go] etk wael A9 skmolste] FAXA
7850l FERY BA e, Skmoletel Ea@As} UriA wa
e oFe wzxdm A Aad FAAe] A4S EAAL Wkm
olal Aol EAANTe] A 4go]l FFAAH TR wr)h 0)F
wE Zdiﬂcﬂ] galds EaA7} 20kmolstel EaAA el 2748 58
#9 07068} kvt webd tEiE AAlA E97e 0km2
71—;/7:— 2 A e wAnz w7 Geha
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<3 37> tiek(2)e] FdAYE AVt FE

37 B 2 A 5t N nlE
(km) FE | EeE | FEg | ke | BE | Q18R
<5 1,718 1.675 295 2.456 2,013 1.740
<10 2,396 0.673 554 1.026 2,910 0.712
<15 169 0.416 1,986 0.822 2,155 0.767
<20 39 0.292 2,128 0.750 2,217 0.716
<25 45 0.225 1,027 0.698 1,072 0.660
=30 21 0.184 902 0.658 923 0.637
>30 85 0.119 1,735 0.604 1,820 0.559
P 4,483 0.716 8,627 0.702 13,110 0.706

<E 38> WD xEFEW A5

R W 2 A 5} 2 o E s
TUTT D gus | grass | BES | Q85e | BERS | 9158
A 1,128 0.605 1,956 0.662 3,084 0.642
= A 1,138 0.726 2,132 0.704 3,270 0.709
<l 1,355 0.747 2,811 0.716 4166 0.723
al 862 0.847 1,728 0.717 2,590 0.743
b iy 4,483 0.716 8,627 0.702 13,110 0.706

AE5FE W BYAYD D85S vad A3k wWash A5
5o BAA geol B ArkEFEuch WA debhth A5
bl whet ArEFEo] Foksksith Mgk AsA mEIA

oR &% & FYA 250 e FYAe) 2FE nxdn

El

o

¢
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<3 39> tHeH2)e] sE&AEFol -, AP, FYANHE A7 &

I EEE qEaE
A T I P U I T T
TE TE TE
g3} Rz 1,030 0.435 1,892 0.779 2,922 0.615
°° H 3,453 0.886 6,735 0.690 10,188 0.728
1% o <k 4112 0.735 7,858 0.758 11,970 0.752
B aL%g A} 371 0.556 769 0.000 1,140 0.183
53 A5 1,747 0.659 3,897 0.656 5,644 0.657
Az} H] 2,736 0.757 4,730 0.746 7,466 0.749

B 4,483 | 0716 | 8627 | 0.702 | 13,110 | 0.706
Ad@del e FAAE ERStd AUbslaegs wlalsty, W

Ashd B b gL gAY 8 5s HEshe Ao® YEy
TRz wel HFEAZbop B A FAI Y F @Akl wAbR
Ao R, waeh Ashd BF R HFAID

Yo aFE B Utk ol YT LuS ABSAT HFAY

T s =qH[Eol =7] wEolt

(4) dAeTAt a7A k@) &84 Wl

A=At deH2)e 7HE 2 Aol AgMlElas FEolth
i et2)= fosAe 7leews FAStEAN Frhawo]l F
10099 & 37 =9 Aguldlaas 133 dictoln. titk(2)9]
WA we Mol flof dAaswAe] Hasda #d3 237t e
Ch ol fEnt ofy} tiFite] AR AT A FAdsHA WERSEH
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¥ 40> AALFAG k)9 FYANE A3 +E v
YA H A&t s 15

(km) | dA25A4 | HH@) | @A8EA | dijk2) | dALwA | W)

<5 1.675 1.675 2.456 2.456 1.740 1.740
<10 0.673 0.673 1.026 1.026 0.712 0.712
<15 0.416 0.416 0.767 0.822 0.721 0.767
<20 0.292 0.292 0.643 0.750 0.618 0.716
<25 0.225 0.225 0.559 0.693 0.534 0.660
<30 0.184 0.134 0.490 0.658 0.477 0.637
>30 0.119 0.119 0.407 0.604 0.330 0.559
B 0.716 0.716 0.560 0.702 0.599 0.706

EPAYE 7)oz EPAE B FIH
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7F 1 ol Ae

san Fdsth.
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Axe tet@)el A o 2o
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ago] 3 10km7A o
SR, ALt Fhgel mE Bisel 271854
VS ERAEE A MAHez )

o

Aetdel waAx Aw
bt a7 20kmeldl FAA
nzgt dEnE AANE A
CHEREEIE

Apol 7} d A&

=
L
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QFS FHstE AYE A AR WEolth 2EFF e w

ARZAALE F QFANA FUsA e 2S5 —57}??}01] )2}

A7 FEE ZUHeA AuFon xS0 e Byl ASo]

o 230l QTS BEIE Fxoltt

<FE 41> dAALFA L get(2)e AS5FEE 947148 v

T L agesd | o | 4L | g0 | dALEA | )

A 0.605 0.605 0.544 0.662 0.564 0.642
= A 0.726 0.726 0.561 0.704 0.602 0.709
=1l 0.747 0.747 0.567 0.716 0.606 0.723
1 0.847 0.847 0.563 0.717 0.619 0.743
gt 0.716 0.716 0.560 0.702 0.599 0.706

_54_



- A2 s

A=A | tH2) | A=A | HeH2) | FAL=A | it

0.435 0.435 0.692 0.779 0.569 0.615

0.886 0.886 0.540 0.690 0.606 0.728

0.735 0.735 0.603 0.758 0.634 0.752

0.556 0.556 0.000 0.000 0.183 0.183

0.659 0.659 0.533 0.656 0.561 0.657

0.757 0.757 0.587 0.746 0.632 0.749

0.716 0.716 0.560 0.702 0.599 0.706
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"B =% 41 49-78.

S AT A(2004), EE-HE BE A HEIGAFRAN ZEAA
T4 - HAT(A49)

S ALATA008), EZ-HAE FE ARG ouEtdAdzAb EEAF

AT, S aled T 42010), "HEFARIPAT AWAA AT
M EEA EAAEEA(2011), 20109 % MeA] AFEdEe
EAHEFAH201D), 20119 AMEeEAEE F5A 9

Mg T - i3] A <1(2012), A AA 2"

FEHNGEE(2012). 97 7FHEFIFHOMD) AFs 2 FHTLdS
&AL

i(2014), THERLHEAL ARE o8 TAEAL A AL VE
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travel behavior’. 7ransportation Research Part A Policy and Practice,
67: 291-303.

Gkritza, K. - Karlaftis, M. G.-Mannering, F. L. (2011) “Estimating
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m s

<HERE 1> Ak F3AE A s
E

A ks A 3Hd s
(km) FET | Eee | ®eg | BEEE | R | Qe
<5 1,353 2.159 295 3.411 1,648 2.284
<10 1,929 0.899 932 1.369 2,461 0.958
<15 169 0.555 1,552 0.983 1,721 0.911
<20 39 0.390 2,008 0.837 2,097 0.802
<25 45 0.299 1,025 0.720 1,070 0.687
=30 21 0.246 907 0.621 928 0.605
>30 85 0.159 1,753 0.498 1,838 0.467
B3 3,691 0.905 8,072 0.703 11,763 0.750

<RE R 2> dAD)Y £55EE A8 5E

. s 252 UL E

T T mes [9Ese | wes | ese | wRs [ 91a5s
A 975 0.763 1,888 0.694 2,863 0.717
A 933 0.913 2,015 0.707 2,948 0.755
=l 1,072 0.949 2,088 0.708 3,660 0.756
a 711 1.099 1,581 0.697 2,292 0.771
Ry 3,691 0.905 8,072 0.703 11,763 0.750

<H-5# 3> Bk sEAEFo R, AR, FANHE Ve s

H 2 ks S ulE
TE = A7} = A7} = A7}
" BRS |  | BES | S0 | EES |
TE TE TE

1| 2 1,030 0.580 1,892 0.925 2,922 0.761

2,661 1.156 6,130 0.665 8,841 0.747

o
°
s 3,380 0.931 7,285 0.761 10,665 0.800

SER
R 311 0.701 787 0.000 1,098 0.211
3 =R 1,468 0.842 3,610 0.672 5,078 0.709
Az H M+ 2,223 0.953 4,462 0.730 6,685 0.786
Ry 3,691 0.905 8,072 0.703 11,763 0.750
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<HE R 4> dijk©2)e] FEAE dArE s
&

A B 2 A 5t N nlE
(km) FE | EeE | FEg | ke | BE | Q18R
<5 1,718 1.675 295 2.456 2,013 1.740
<10 2,396 0.673 554 1.026 2,910 0.712
<15 169 0.416 1,986 0.822 2,155 0.767
<20 39 0.292 2,128 0.750 2,217 0.716
<25 45 0.225 1,027 0.698 1,072 0.660
=30 21 0.184 902 0.658 923 0.637
>30 85 0.119 1,735 0.604 1,820 0.559
P 4,483 0.716 8,627 0.702 13,110 0.706

<HE F 5> Yek?2)e] A5FFE AU S

R W 2 A 5} 2 o E s
TUTT D gus | grass | BES | Q85e | BERS | 9158
A 1,128 0.605 1,956 0.662 3,084 0.642
= A 1,138 0.726 2,132 0.704 3,270 0.709
<l 1,355 0.747 2,811 0.716 4166 0.723
al 862 0.847 1,728 0.717 2,590 0.743
b iy 4,483 0.716 8,627 0.702 13,110 0.706

<HE R 6> tHH2)9] SRR, AR, SR drrE s

Hl 2 ki i E s
T = L4 Q| A7t
h BEF | . | BEF | . | BEF |
TE = T

HEf | 1,030 0.435 1,892 0.779 2,922 0.615

3,453 0.886 6,735 0.690 10,188 0.728

o
T
ot 4112 0.735 7,858 0.758 11,970 0.752

15 =} 371 0.556 7169 0.000 1,140 0.183

& ¥ 1,747 0.659 3,897 0.656 5,644 0.657
Az BFEFE | 2736 0.757 4,730 0.746 7,466 0.749
BT 4,483 0.716 8,627 0.702 | 13,110 | 0.706
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<H-E R 7> dk@)e] FEANE A s
&

A B 2 A 5t N nlE
(km) FE | EeE | FEg | ke | BE | Q18R
<5 072 2.730 296 4.345 368 3.053
<10 1,157 1.195 529 1.671 1,686 1.287
<15 169 0.740 1,335 1.130 1,504 1.056
<20 89 0.519 1,930 0.919 2,019 0.887
<25 45 0.399 1,014 0.744 1,059 0.716
=30 21 0.328 909 0.602 930 0.590
>30 85 0.212 1,776 0.420 1,861 0.401
P 2,138 0.992 7,789 0.708 9,927 0.759

<HE F 8> Ukl a5FFE AU &

R W 2 A 5} 2 o E s
TUTT D gus | grass | BES | Q85e | BERS | 9158
A 705 0.880 1,850 0.729 2,055 0.773
= A 556 1.019 1,962 0.717 2,518 0.772
<l 532 1.009 2,453 0.701 2,985 0.744
al 345 1.230 1,524 0.687 1,869 0.751
b iy 2,138 0.992 7,789 0.708 9,927 0.759

<HE R 9> KO SRR, AF W, SR drrE s

B 2 A a4 WERE
T 7 - o7 - 9] 7

gug | bl gee | BT gen | O

TE TE TE

PP u] 1 1,030 0.774 1,892 1.066 2,922 0.927
°° B 1,108 1.346 5,897 0.645 7,005 0.708

o] 9}
o2 ) = R 1,934 1.027 6,979 0.769 8,913 0.813

15 =} 204 0.753 310 0.000 1,014 0.193

&Y ¥ 873 0.948 3,463 0.691 4,336 0.733
A EF | 1,265 1.025 4,326 0.723 5,091 0.781
BT 2,138 0.992 7,789 0.708 9,927 0.759
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<5 R 10> i) TR AE drksaeE
5

A B 2 A 5t N nlE
(km) FE | EeE | FEg | ke | BE | Q18R
<5 1,616 1.823 295 2.816 1,911 1.910
<10 2,179 0.762 533 1.213 2,112 0.813
<15 169 0.475 1,811 0.879 1,980 0.818
<20 39 0.330 2,132 0.745 2,221 0.714
<25 45 0.251 1,052 0.636 1,097 0.605
=30 21 0.205 916 0.546 937 0.531
>30 85 0.139 1,768 0.441 1,853 0.413
BT 4,204 0.790 8,507 0.627 12,711 0.666

<HE R 11> "4 25 drtsss

R W 2 A 5} 2 o E s
TUTT D gus | grass | BES | Q85e | BERS | 9158
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The 1implementation of the intermodal distance based transit
pricing in the Seoul metropolitan area has strengthened the connection
between different modes of transit, resulting in an increase in transit
ridership. However, after the fare policy came into effect, transit
subsidies have been increasing and deficits incurred by transit
operators have been accumulating. It is anticipated that the amount of
the subsidies and deficits will continue to increase if the current
transit fare policy 1s applied without adjustments. As most of the
transit passengers percelve transit as a public service, raising the
fare to a high level cannot be considered as a realistic alternative.
Therefore, it 1s necessary to find a solution to the problem through

modifying the structure of the transit fare policy.

This study analyzes the equity and efficiency of the current and
alternative transit pricing options. It defines ‘fair’ fare policy as one
that is both equitable and efficient. Based on the data from individual
travel survey of passengers in downtown Seoul, the equity and
efficiency of alternative transit pricing options 1S analyzed by
modelling the impacts of the implementation of alternative transit
pricing options on passengers behaviors and calculating the cost

recovery ratio for the total population and for each passenger group.

The results show that the efficiency index of the current fare
policy 1s 0.599, suggesting that approximately 60 percent of the
operating costs are recovered by fare revenue. The fairness index of
the current fare policy, which 1s computed as the sum of the
difference between cost recovery ratio for each passenger group and
average cost recovery ratio, i1s 0.3944, which shows that the current

fare policy is fair compared to alternative pricing options. In terms of

_68_



the efficiency of alternative pricing options, the efficiency index of the
alternative that imposes a high level flat fare on all transit modes is
the highest at 0.759. However, the implementation of this alternative
leads to the sharpest reduction (26 percent) in transit ridership. With
regards to the equity of the pricing options, the alternative that
imposes the same base fare as the current fare policy but raises the
additional distance based fare (or subdivides the fare sections) is the
most equitable. This alternative also minimizes the decrease in transit

ridership compared to the current fare policy.

There 1s no pricing option that is significantly superior to other
alternatives in terms of both equity and efficiency. In terms of
efficiency, the fare policy imposing a high flat fare is the best
alternative. However, the decrease in transit ridership has negative
impacts on the efficiency of transit system. Therefore, the alternative
cannot be considered as efficient in practice. On the other hand, finely
graduated fare policy in fare sections leads to the smallest decrease
in transit demand, and the efficiency index under this alternative is
0.706, which i1s higher than the index under the current fare policy
even though the total amount of operating costs under this alternative
1s similar to that under the current fare policy. Therefore, this
alternative fare policy can be considered as an efficient fare policy in
practice. In conclusion, the distance based fare policy with further

divisions in fare sections is fair, both equitable and efficient.

This study focuses on travelers entering downtown Seoul, and it
1s possible that a different conclusion is reached if the analysis is
conducted on all passengers in the Seoul metropolitan area. However,

this study 1is significant in that it establishes a tool to analyze equity
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and efficiency of transit pricing options.

keywords : Transit Pricing Option, Fairness , Efficiency,

Equity, Seoul
Student Number : 2013-22013
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