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A2 st=2HETZAH2010), “BYHEXNE DA
<E IV-14> A5 78 1453 % 298] 492011 3k
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Narrow Body®l asl93ttt. 5 E& 5 (2011)e] g A A2} 712 3 o
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(U

<E IV-15> A& 52 7+ 38 98] 94920113 714 3k
(R =21/3])
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Fuel&OilH| | & X| &2 H] Nz | Z27tdzHl| 282 | o
o|_|7|_-“j| T'__ooHulo
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ot
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Administration Investment and Regulatory Decisions(2004)2 HIE2Z 0|
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(@)

O[T 3IEI & SPNC
= =dsl4 H | 7| 22GH|E
Hi & 2F NEES
8737600 2 280 0.5
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200501 | 302 157 29 55 1200807| 268 15 291.8 55
200502| 302 157 292 55 [200808| 268 1567 | 291.8 55
200503 | 302 157 292 55 [200809| 268 157 | 291.8 55
200504 | 302 157 292 55 1200810| 268 157 291.8 55
200505| 302 157 292 55 [200811| 268 1567 | 291.8 55
200506 302 157 292 55 1200812| 268 157 291.8 55
200507 | 302 157 292 55 [200901| 268 157 | 291.8 55
200508 | 302 157 292 55 [200902| 268 157 | 291.8 55
200509| 302 157 292 55 1200903| 268 157 291.8 55
200510| 302 157 292 55 [200904| 268 1567 | 291.8 55
200511 | 302 157 292 55 1200905| 268 157 291.8 55
200512 302 157 292 55 1200906| 268 157 291.8 55
200601 | 302 157 292 55 [200907| 268 157 | 291.8 55
200602 | 302 157 292 55 1200908| 268 157 291.8 55
200603 | 302 157 292 55 [200909| 268 157 | 291.8 55
200604 | 302 157 292 55 1200910| 268 157 291.8 55
200605| 302 157 292 55 [200911]| 268 157 | 291.8 55
200606 302 157 292 55 1200912| 268 157 291.8 55
200607 | 302 157 292 55 [201001| 268 157 | 291.8 55
200608 | 302 157 292 55 [201002| 268 157 | 291.8 55
200609| 302 157 292 55 1201003| 268 157 291.8 55
200610| 302 157 292 55 [201004| 268 167 | 291.8 55
200611| 302 157 | 293.4 55 [201005| 268 1567 | 291.8 55
200612| 302 157 293.4 55 1201006| 268 157 291.8 55
200701 | 302 157 | 293.4 55 [201007| 268 157 | 291.8 55
200702| 302 157 293.4 55 1201008| 268 157 291.8 55
200703| 302 157 | 293.4 55 [201009| 268 157 | 291.8 55
200704 | 302 157 293.4 55 1201010| 268 157 291.8 55
200705| 302 157 293.4 55 1201011| 268 152 291.8 55
200706| 302 157 | 292.5 55 [201012] 268 162 | 293.7 55
200707 302 157 292.5 55 1201101] 268 1562 293.7 55
200708 | 302 157 | 292.5 55 [201102| 268 162 | 293.7 55
200709 302 157 292.5 55 1201103| 268 1562 293.7 55
200710| 302 157 | 292.5 55 [201104| 268 162 | 293.7 55
200711 302 157 292.5 55 1201105] 268 1562 293.7 55
200712| 302 157 | 292.5 55 [201106| 268 162 | 293.7 55
200801 | 302 157 | 291.8 55 [201107| 268 152 | 293.7 55
200802 | 302 157 | 291.8 55 [201108| 268 1562 | 293.7 55
200803 | 268 157 291.8 55 1201109| 268 152 293.7 55
200804 | 268 157 | 291.8 55 [201110| 268 162 | 293.7 55
200805| 268 157 291.8 55 [201111] 268 152 293.7 55
200806 | 268 157 | 291.8 55 [201112] 268 1562 | 293.7 55
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NE @ srcsycpus] g3 Na@EaHfusscpess] 83
200501 67 48 46 31 200807 62 52 45 28
200502 73 48 46 32 |200808| 73 52 45 27
200503| 63 48 46 31 200809| 74 52 45 29
200504 | 66 48 46 33 1200810| 65 52 45 27
200505| 66 48 46 33 |200811 64 52 45 28
200506| 64 48 46 33 1200812| 61 52 45 29
200507| 63 48 46 28 1200901 71 52 45 28
200508| 55 48 46 24 1200902| 61 52 45 27
200509| 61 48 46 30 1200903| 60 52 45 28
200510 55 48 46 29 [200904| 61 52 45 33
200511 55 50 46 29 1200905| 64 52 45 32
200512| b4 50 46 26 1200906| 60 52 45 33
200601 74 50 46 30 ]200907| 60 53 45 32
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200701 62 52 47 29 [201007| 61 53 45 27
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200707| 62 50 46 29 1201101 60 60 49 29
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200712| 64 50 46 29 [201106| 63 60 49 27
200801 62 52 45 29 [201107| 61 60 49 27
200802| 73 52 45 30 ]201108| 65 60 49 28
200803 | 62 52 45 30 1201109| 74 60 49 27
200804| 63 52 45 30 [201110| 65 60 49 27
200805| 71 52 45 28 1201111 65 60 49 28
200806| 63 52 45 28 201112] 62 60 49 27
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- 0% 15,055 73 -509,503 47,572 —-557,075

2,405 5% 14,998 73 —476,715 47,572 —524,287
4,810 10% 14,920 73 —444,268 47,572 —491,840
7,215 15% 14,859 73 —-412,051 47,572 —459,623
9,620 20% 14,796 73 -380,118 47,572 —427,690
12,025 | 25% 14,709 73 —348,723 47,572 —-396,295
14,430 | 30% 14,641 73 —-317,459 47,572 —365,031
16,835 | 35% 14,571 73 —286,523 47,572 —-334,095
19,240 | 40% 14,474 73 —-256,365 47,572 —-303,937
21,645 | 45% 14,399 73 —-226,198 47,572 —-273,770
24,050 | 50% 14,296 73 -196,972 47,572 —244 544
26,455 | 55% 14,215 73 —-167,666 47,572 —-215,238
28,860 | 60% 14,104 73 -139,502 47,572 —-187,074
31,265 | 65% 14,019 73 -111,085 47,572 —-158,657
33,670 | 70% 13,841 72 -85,885 43,913 -129,798
36,075 | 75% 13,653 71 -61,791 40,253 —-102,044
38,480 | 80% 13,456 70 -38,835 36,594 —75,429
40,885 | 85% 13,247 69 -17,185 32,935 —-50,120
43,290 | 90% 12,915 67 -1,290 25,616 —26,906
45,695 | 95% 12,511 65 10,163 18,297 —-8,134
48,100 | 100% | 11,653 60 - - -
50,505 | 105% | 11,513 60 19,048 0 19,048
52,910 | 110% | 11,067 58 22,766 -3,908 26,674
55,315 | 115% | 10,824 57 34,742 -5,862 40,604
57,720 | 120% | 10,476 55 40,146 -9,770 49,916
60,125 | 125% | 10,120 53 43,592 -13,678 57,270
62,530 | 130% 9,859 52 50,880 -15,632 66,512
64,935 | 135% 9,492 50 50,771 -19,541 70,312
67,340 | 140% 9,120 48 48,751 —23,449 72,200
69,745 | 145% 8,744 46 44,851 —-27,357 72,208
72,150 | 150% 8,366 44 39,176 -31,265 70,441
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74,555 | 155% 7,989 42 31,915 —-35,174 67,089
76,960 | 160% 7,612 40 23,007 —-39,082 62,089
79,365 | 165% 7,343 39 20,241 —41,036 61,277
81,770 | 170% 6,973 37 8,793 —44,944 53,737
84,175 | 175% 6,607 35 -3,968 —48,852 44,884
86,580 | 180% 6,249 33 -17,699 —-52,760 35,061
88,985 | 185% 5,996 32 —24,502 —54,715 30,213
91,390 | 190% 5,652 30 —-39,972 -58,623 18,651
93,795 | 195% 5,411 29 —48,163 —-60,577 12,414
96,200 | 200% 5,084 27 —64,929 —64,485 —444
98,605 | 205% 4,856 26 —74,250 —-66,439 -7.811
101,010 | 210% 4,635 25 —-83,926 -68,393 -15,533
103,415 | 215% 4,337 23 -101,807 -72,301 —29,506
105,820 | 220% 4,131 22 -112,141 —-74,255 —-37,886
108,225 | 225% 3,931 21 —-122,785 —-76,209 —46,576
110,630 | 230% 3,738 20 -133,600 —78,164 —55,436
113,035 | 235% 3,552 19 —144,539 -80,118 —64,421
115,440 | 240% 3,373 18 —-155,557 —-82,072 —73,485
117,845 | 245% 3,201 17 -166,608 —-84,026 —-82,582
120,250 | 250% 3,099 17 —-170,760 —84,026 —86,734
122,655 | 255% 2,938 16 -181,935 -85,980 —95,955
125,060 | 260% 2,783 15 -193,133 —87,934 -105,199
127,465 | 265% 2,635 14 —-204,197 —-89,888 —114,309
129,870 | 270% 2,548 14 —-208,707 —-89,888 -118,819
132,275 | 275% 2,410 13 -219,729 —-91,842 —-127,887
134,680 | 280% 2,329 13 —224,377 —-91,842 -132,535
137,085 | 285% 2,201 12 —-235,236 -93,797 —141,439
139,490 | 290% 2,127 12 —-239,807 -93,797 —-146,010
141,895 | 295% 2,008 11 —-250,506 -95,750 —-154,756
144,300 | 300% 1,939 11 —-255,167 -95,750 -159,417
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- 0% 15,055 327 —-557,075 -13,529 —570,604
2,405 5% 14,998 339 —524,287 -13,172 —537,459
4,810 10% 14,920 351 —491,840 -12,814 —504,654
7,215 15% 14,859 363 —459,623 —-12,456 —472,079
9,620 20% 14,796 376 —427,690 -12,069 —439,759
12,025 | 25% 14,709 389 —-396,295 -11,682 —407,977
14,430 | 30% 14,641 403 —-365,031 -11,264 —-376,295
16,835 | 35% 14,571 418 —-334,095 -10,817 —-344,912
19,240 | 40% 14,474 432 —-303,937 -10,400 —314,337
21,645 | 45% 14,399 447 —-273,770 -9,953 —-283,723
24,050 | 50% 14,296 462 —244 544 -9,506 —254,050
26,455 | 55% 14,215 478 —-215,238 -9,029 —224,267
28,860 | 60% 14,104 493 —-187,074 -8,582 -195,656
31,265 | 65% 14,019 510 —-158,657 -8,076 -166,733
33,670 | 70% 13,841 538 -129,798 —7,241 -137,039
36,075 | 75% 13,653 566 —-102,044 -6,407 —-108,451
38,480 | 80% 13,456 596 —75,429 -5,513 —80,942
40,885 | 85% 13,247 626 —-50,120 —-4,619 —54,739
43,290 | 90% 12,915 668 —26,906 -3,367 -30,273
45,695 | 95% 12,511 709 —-8,134 -2,146 -10,280
48,100 | 100% | 11,653 781 - - -
50,505 | 105% | 11,513 803 19,048 656 19,704
52,910 | 110% | 11,067 846 26,674 1,937 28,611
55,315 | 115% | 10,824 883 40,604 3,040 43,644
57,720 | 120% | 10,476 936 49,916 4,619 54,535
60,125 | 125% | 10,120 991 57,270 6,258 63,528
62,530 | 130% 9,859 1,030 66,512 7,420 73,933
64,935 | 135% 9,492 1,087 70,312 9,119 79,430
67,340 | 140% 9,120 1,143 72,200 10,788 82,988
69,745 | 145% 8,744 1,201 72,208 12,516 84,724
72,150 | 150% 8,366 1,258 70,441 14,215 84,656
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74,555 | 1556% 7,989 1,316 67,089 15,943 83,032
76,960 | 160% 7,612 1,374 62,089 17,671 79,760
79,365 | 165% 7,343 1,415 61,277 18,893 80,170
81,770 | 170% 6,973 1,471 53,737 20,562 74,299
84,175 | 175% 6,607 1,527 44,884 22,231 67,115
86,580 | 180% 6,249 1,582 35,061 23,870 58,931
88,985 | 185% 5,996 1,620 30,213 25,002 55,215
91,390 | 190% 5,652 1,673 18,651 26,582 45,232
93,795 | 195% 5,411 1,710 12,414 27,684 40,098
96,200 | 200% 5,084 1,760 —444 29,174 28,730
98,605 | 205% 4,856 1,794 —7,811 30,187 22,377
101,010 210% 4,635 1,828 —15,533 31,201 15,668
103,415 | 215% 4,337 1,874 —29,506 32,571 3,066
105,820 | 220% 4,131 1,905 —37,886 33,495 —4,390
108,225 | 225% 3,931 1,936 —46,576 34,419 —-12,157
110,630 | 230% 3,738 1,965 —55,436 35,283 —20,153
113,035 | 235% 3,552 1,994 —64,421 36,147 —28,274
115,440 | 240% 3,373 2,021 —73,485 36,952 —36,533
117,845 | 245% 3,201 2,047 —82,582 37,727 —44,855
120,250 | 250% 3,099 2,063 —86,734 38,204 —48,530
122,655 | 255% 2,938 2,087 —95,955 38,919 —57,036
125,060 | 260% 2,783 2,111 —105,199 39,634 —65,565
127,465 | 265% 2,635 2,134 —114,309 40,319 —73,989
129,870 | 270% 2,548 2,147 -118,819 40,707 —-78,112
132,275 | 275% 2,410 2,168 —-127,887 41,333 —86,554
134,680 | 280% 2,329 2,180 —132,535 41,690 —90,845
137,085 | 285% 2,201 2,200 —141,439 42,286 —99,153
139,490 | 290% 2,127 2,211 —146,010 42,614 —103,396
141,895 | 295% 2,008 2,229 —154,756 43,150 —-111,605
144,300 | 300% 1,939 2,240 —-159,417 43,478 —115,938
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- 0% | 183,325 | 876,351 | —35,100 | —8,851 | —671,143 | —65,834
2,405 5% | 185,841 | 840,215 | —35,100 | —8,851 | —635,976 | —62,349
4,810 | 10% | 186,204 | 805,523 | —30,966 | —8,409 | —599,919 | —58,775
7,215 | 15% | 188,639 | 769,718 | —30,966 | —8,409 | —565,126 | —55,328
9,620 | 20% | 191,004 | 734,063 | —30,966 | —8,409 | —530,531 | —51,903
12,025 | 25% | 191,335 | 700,035 | —26,833 | —7,966 | —495,103 | —48,396
14,430 | 30% | 193,575 | 664,745 | —26,833 | —7,966 | —460,951 | —45,018
16,835 | 35% | 195,678 | 629,621 | —26,833 | —7,966 | —427,071 | —41,671
19,240 | 40% | 195,971 | 596,357 | —22,699 | —7,524 | —392,370 | —38,239
21,645 | 45% | 197,904 | 561,632 | —22,699 | —7,524 | —359,007 | —34,944
24,050 | 50% | 198,079 | 528,966 | —18,565 | —7,081 | —324,953 | —31,580
26,455 | 55% | 199,806 | 494,673 | —18,565 | —7,081 | —292,168 | —28,345
28,860 | 60% | 199,858 | 462,621 | —14,432 | —6,638 | —258,785 | —25,048
31,265 | 65% | 201,271 | 428,809 | —14,432 | —6,638 | —226,719 | —21,889
33,670 | 70% | 184,094 | 375,916 | —13,958 | —6,196 | —193,345 | —18,631
36,075 | 75% | 167,188 | 323,920 | —13,483 | —5,753 | —160,538 | —15,430
38,480 | 80% | 150,406 | 272,870 | —13,009 | —5,311 | —128,474 | —12,310
40,885 | 85% | 133,917 | 222,833 | —12,535 | —4,868 | —97,064 | —9,255
43,290 | 90% | 101,068 | 156,920 | —11,586 | —3,983 | —65,228 | —6,193
45,695 | 95% | 69,705 | 97,367 | —6,504 | —2,656 | —33,666 | —3,156
48,100 | 100% - - - - - -
50,505 | 105% 73 —27,850 0 0 25,442 2,481
52,910 | 110% | —24,930 | —79,647 949 885 51,581 4,970
55,315 | 115% | —39,174 |—122,958| —2,710 885 74,778 7,181
57,720 | 120% | —67,097 |—181,631| —10,029 | 885 96,220 9,170
60,125 | 125% | —94,830 |—238,360| —17,348 | 885 116,074 | 10,993
62,530 | 130% |—109,485|—277,885| —21,007 | 885 135,460 | 12,818
64,935 | 135% |—137,173|-331,177| —28,326 | 885 152,236 | 14,327
67,340 | 140% |—164,590|—382,443| —35,645 | 885 167,413 | 15,680
69,745 | 145% | —191,866 |—431,649| —42,963 | 885 180,853 | 16,852
72,150 | 150% | —218,879|—478,763| —50,282 | 885 192,626 | 17,861
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74,555 | 155% 73 —27,850 0 0 25,442 2,481
76,960 | 160% | —24,930 | —79,647 949 885 51,581 4,970
79,365 | 165% | —39,174 |—122,958| —2,710 885 74,778 7,181
81,770 | 170% | —67,097 |—181,631| —10,029 | 885 96,220 9,170
84,175 | 175% | —94,830 |—238,360| —17,348 | 885 116,074 | 10,993
86,580 | 180% |—109,485|—277,885| —21,007 | 885 135,460 | 12,818
88,985 | 185% |—137,173|—331,177| —28,326 | 885 152,236 | 14,327
91,390 | 190% |—164,590|—382,443| —35,645 | 885 167,413 | 15,680
93,795 | 195% | —191,866 |—431,649| —42,963 | 885 180,853 | 16,852
96,200 | 200% |—218,879|—478,763| —50,282 | 885 192,626 | 17,861
98,605 | 205% |—245,638 |—523,818| —57,601 885 202,762 | 18,702
101,010 | 210% |—272,116 |—566,780| —64,920 | 885 211,250 | 19,379
103,415 | 215% | —287,571 |—596,374| —68,579 | 885 220,888 | 20,221
105,820 | 220% |—313,645|-635,799| —75,898 | 885 226,523 | 20,618
108,225 | 225% |—339,352|—-673,198| —83,216 | 885 230,650 | 20,865
110,630 | 230% |—364,533 |—708,604| —90,535 | 885 233,441 | 20,980
113,035 | 235% |—379,848|—-732,817| —94,194 | 885 238,306 | 21,354
115,440 | 240% | —404,327 |-764,902|-101,513| 885 238,711 | 21,236
117,845 | 245% | —419,442|-786,773|-105,172| 885 241,626 | 21,418
120,250 | 250% |—443,037 |—815,686|—-112,491| 885 239,943 | 21,100
122,655 | 255% | —457,798 |—835,349|-116,151| 885 241,164 | 21,121
125,060 | 260% |—472,421|—-854,115|-119,810| 885 241,696 | 21,073
127,465 | 265% | —494,517 |—878,826|—-127,129| 885 237,545 | 20,520
129,870 | 270% |—508,575|—895,566|—-130,788| 885 236,741 | 20,347
132,275 | 275% | —522,535|—911,525|—134,447| 885 235,316 | 20,112
134,680 | 280% |—536,223 |—926,687|—-138,107| 885 233,408 | 19,834
137,085 | 285% |—549,669 |—941,102|—141,766| 885 231,041 19,511
139,490 | 290% |—562,828 | —954,803| —145,425| 885 228,281 19,154
141,895 | 295% | —575,659 | —967,806|—-149,085| 885 225,181 18,766
144,300 | 300% |—582,665|—975,379|—-149,085| 885 225,740 | 18,774
72,150 | 150% | —595,125|—-987,319|—152,744| 885 222,006 | 18,329
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Abstract

An Estimation of Optimal KTX Fares

— The Case of Seoul"Busan Travel -

Lee, M1 Ra
Department of Environmental Planning
The Graduate School of Environmental Studies

Seoul National University

As the KTX(Korea Train Express) opened its first section from
Seoul to Daegu in April 1st, 2004 and the second from Dongdaegu to
Busan in November 1st, 2010, the travel time from Seoul to Busan
has been shortened to 2 hours and 18 minutes. As of December 2011,
despite the three millions passengers who had been taking the KTX,
the fares increased in December, 2011. In addition, little controversy
about the possible fare decrease if a private agency operates KTX
departing from Suseo has called upon the need to further research.

The current KTX fares are estimated from the rate of inflation
and operating costs and at the same time, they have to be set while
excluding the publicity. The fares of public transportation should take
the supply and demand, also provide benefits to passengers. They
also should guarantee profits to the operating agencies and reflect the
external costs that arise from operation such as air pollution or noise

cost.



Therefore, this study suggests the methodology on estimating the
optimal KTX fares from the perspective of both the railway operating
organization and the society and aims to apply the methodology to

Seoul to Busan travel.

The time frame of this study is from January 2005 to December
2011 and the study utilizes data from a monthly total of 72
perspectives travel. The reference tear for the estimation of fares has
been set to the earliest point which 1s December 2011. The space
frame 1s from seoul to Busan, the long distance travel which has a
large reduction in travel time. The subjects are 4 modes of public

transportation, bus, KTX, railway and air.
The method of estimation of optimal KTX fares is the following.

First, a demand model for Seoul to Busan was developed to
estimate the fares based on the changes in the mode share and
operation frequencies, which are caused by the changes in the KTX
fares. The change in demand from the change in the fare affects
operation frequency, which in turn affects the demand. This process
was repeated until the equilibrium was estimated, where the mode

share and the operation frequencies would no longer change.

Based on the calculated equilibrium values, the optimal KTX fares
were estimated from the perspective of both the raillway operating
organization and the society. By changing the fares by 5% each time,
the variations in the revenue of the rail way operating organization

and of the social welfare were estimated. The optimal fares for which



each of these variations was maximized could be estimated. The
variations in the revenues of the railway operating organization
consisted of the revenue change from the KTX and railway.
Meanwhile, the social welfare revenue variation was measured from
the variations in passenger benefits, fare revenues and social costs of

the operating organization, external costs and tax.

The modal split showed the value of E was calculated to be
0.304, suggesting the model explained the travel. The variables of the
travel time, fare and operation frequency, all coincided with the

expected signs and were estimated resonable statistically.

The results of the estimation of optimal KTX fares from the

operating organization and the society are as the following.

Firstly, from the organization’s perspective which only considers

the variations in its revenue, the optimal fare was estimated to be

69,745 won which is 145% of the present fare(48,100 won).

Secondly, from the perspective of raillway organization that
operates the KTX and the railway, the optimal fare of 69,745 won,
which is 145% of the current fare rate(48100 won) allows the
organization to take the maximal revenue and this result is the same
as the result when only the KTX was considered. This result can be
explained by the facts that the demand of railway is less sensitive
compared to the KTX fare and operation frequencies, and also that
the railway fare 1s too low to be raised greatly by the increase in

the demand.



Lastly, from the perspective of the society, the optimal KTX fare
was estimated to be 31,265 won, 65% of the current fare rate. This
suggests the present fare rate for Seoul Busan Travel is higher than
the appropriate fare rate. The main reason for such a result is that
lowering KTX fare decreases the revenue of operating organization
but increases the revenue of other transport agencies. Passenger
benefits 1n particular increase greatly compared to the present,
showing the variation in social welfare to be 201,271 thousand won
per a day which means the maximum is 65% of the current fare

rate.

This study 1s significant as it suggests the methodology for
estimating the optimal KTX fares, and it estimates the modal split of
a specific line rather than a national level, based on the latest data

after the 1st and 2nd openings of KTX.

€® Key words : Korea Train Express(KTX), Optimal
Fares, Seoul™ Busan Travel, Modal

Split, Social Perspective
@ Student Number : 2011-22321
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