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When estimating the benefits from an investment project in the transportation sector, errors caused by many
factors may exist. This study focuses on user equilibrium traffic assignment methods and stopping criteria.
According to previous studies, when using a user equilibrium assignment model, the benefits of travel time
savings can be effected by the relative gap value. As the stopping criteria decreases, the time needed for traffic
assignment increases, so that lowering the criteria cannot be the best solution. Therefore, an effort is necessary
to reduce this change rate and thus improve reliability. This paper considers three methods: reducing the
links subject to benefit calculation, extracting sub—area O/D tables and networks, and applying the mean value
of successive traffic assignment results. The results of the analysis show that the method using the mean
value of five results is more proper than the other methods. Using the sub-area analysis method, if the study
area is small the benefits of a project might be over- or under-estimated. This paper used a nationwide O/D
table and network at peak time as a case study. The resulting patterns can differ according to basic data
to be used in analysis. So further analysis using the data from metropolitan areas are needed.
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S5 x| M25¢ M6Z, 20074 128 29

(£2 A) 2 Woke Flo| U MEE Ay
HolME ChARIT FAA(1H Al (E b) HYLE THMZIT ZLA(2# Al)
A8 (A9/1d) | AR (4 9/1d) ﬁi A7) SR (A9/1d) | 2Fekean] g (e9/1d)
50km | 100km | 150km | 50km | 100km | 150km (RG) | 50km [ 100km] 150km | 50km | 100km] 150km
33.0 | 364 | -99.0 | -7.5 | 6.9 | -62.6 1.00 | 207.2 | 109.3 | 74.6 | 358 | 31.8 | 23.8
38.0 | 485 | 102.7| -7.3 | -7.0 1.8 0.90 | 194.8 | 318.5 | 277.8 | 58.6 | 101.8 | 115.9
266 | 358 | 43.1 | -11.2| 9.0 | -14.0 0.80 | 244.2 | 258.2 | 284.0 | 42.1 | 46.1 56.7
256 | 374 | -77.3 | -13.1| -82 | 41.1 0.70 | 155.0 | 66.7 | 106.3 | 17.7 2.7 32.6
30.3 | 40.3 | 49.1 | -10.9 | -7.7 -7.4 0.60 | 131.1 | 1563.9 | 153.4 | 49.4 | 73.0 | 83.8
33.2 | 419 | 178 | 8.7 | 5.7 | -23.2 0.50 | 119.7 | 188.7 | 233.8 | 50.3 | 75.5 | 99.0
287 | 385 | 86 | -96 | 5.3 | -19.6 0.40 | 107.5 | 144.0 | 163.9 | 39.9 | 47.8 | 57.6
296 | 384 | 79.7 | 9.2 | -5.3 5.1 0.30 | 151.7 | 186.3 | 203.2 | 53.4 | 67.4 | 78.3
31.6 | 41.1 | 451 | -9.2 | -5.3 0.2 0.20 | 141.8 | 199.2 | 195.3 | 51.6 | 79.2 79.5
31.6 | 418 | 469 | -9.0 | 44 | 0.2 0.10 | 147.6 | 193.5 | 205.1 | 53.3 | 75.3 | 80.7
32.7 | 416 | 49.0 | -85 | 45 | 22 0.09 | 145.1 | 179.0 | 192.8 | 51.3 | 73.5 | 77.8
33.5 | 42.7 | 53.1 | -85 | -4.3 -1.0 0.08 | 147.6 | 193.0 | 203.1 | 49.4 | 70.9 | 77.1
32.5 | 42.5 | 44.7 | 8.7 | 4.1 -3.4 0.07 | 152.0 | 182.8 | 189.1 | 53.6 | 724 | 79.1
335 | 434 | 429 | -85 | 4.0 -3.8 0.06 | 160.9 | 198.6 | 211.1 | 54.2 | 73.0 79.0
32.3 | 42.3 | 46.5 | 8.7 | -3.9 -1.2 0.05 | 153.6 | 189.2 | 198.9 | 52.1 | 72.9 81.0
32.4 | 428 | 446 | 8.6 | -3.7 -3.9 0.04 | 152.2 | 189.8 | 203.3 | H3.5 | 73.4 | 82.4
32.3 | 430 | 436 | 8.7 | -35 | 29 0.03 | 151.8 | 189.7 | 200.2 | 53.4 | 74.0 | 81.5
32.6 | 433 | 446 | 8.7 | -34 | 29 0.02 | 152.8 | 190.4 | 202.1 | 53.6 | 73.8 | 81.4
32.7 | 43.3 | 440 | 86 | -34 | -3.0 0.01 | 152.7 | 190.0 | 205.1 | 3.2 | 73.7 | 82.1
39.6 -4.3 715k 205.2 81.2
AR EHEE (%) (AN EHANEE(%) TE | ARMIGUANEE (%) | LR GUAREE(%)
50km |100km | 150km | 50km | 100km | 150km (7;{8:) 50km | 100km | 150km | 50km | 100km | 150km
-16.6 | -8.0 |-350.1| 74.3 | 60.3 | 1,351 1.00 | 1.0 | -46.7 | -63.6 | -55.8 | -60.8 | -70.7
-3.9 | 226 | 159.5 | 68.9 | 62.3 |-142.7 0.90 | -5.1 | B5.2 | 364 | -27.8 | 255 | 42.9
-32.9 | -9.7 8.8 |160.8 | 108.7 | 223.8 0.80 | 19.0 | 25.8 | 38.4 | -48.1 | -43.1 | -30.1
-35.3 | -5.5 [-295.2] 203.0 | 89.2 | 853.4 0.70 | -24.4 | -67.5 | -48.2 | -78.2 | -96.6 | -59.9
-23.6 | 1.7 23.9 | 1624 779 | T2.6 0.60 | -36.1 | -25.0 | -25.2 | -39.2 | -10.1 3.3
-16.2 | 59 | -h5.2 1029 | 32.2 | 437.5 050 | 416 | 8.1 | 14.0 | -38.0 | -7.0 22.0
=275 | -2.8 [-121.7]| 1216 | 23.4 | 353.7 0.40 | -47.6 | -29.8 | -20.1 | -50.9 | -41.1 | -29.0
-25.2 | -3.0 | 101.4| 1135 | 239 |-218.2 0.30 | -26.1 | 9.2 | -1.0 | -34.1 | -17.0 | -3.5
-20.2 | 3.9 14.0 | 113.6 | 22.3 | -105.6 0.20 | 309 | 29 | 48 |-364| 2.5 -2.1
-20.2 | 5.6 184 | 109.1 | 0.9 | -96.4 0.10 | -28.1 | -5.7 0.0 |-344| -7.2 -0.6
-174 | 5.1 23.7 | 97.5 3.9 | 488 0.09 | -29.3 | -12.8 | 6.0 | -36.7 | 95 | 4.1
-15.3 ] 7.8 34.2 | 96.3 | -0.7 | -76.0 0.08 | -28.1| 5.9 | -1.0 | -39.2 | -12.7 | -5.0
-17.8 | 7.3 12.9 | 101.3 | -5.3 | -20.7 0.07 | -25.9 | -109 | -7.8 | -34.0 | -10.8 | -2.5
-154 1| 95 84 | 96.2 | 6.1 | -12.7 0.06 | -21.6 | -3.2 2.9 |-33.2|-10.1 | -2.7
-185 | 6.7 175 | 101.1 | -10.4 | -72.8 0.05]-25.1| -7.8 | -3.1 | -35.8 |-10.2| -0.2
-18.1 | 8.1 12.5 1 100.3 | -13.4 | -10.6 0.04 | -25.8 | -7.5 | -09 |-34.1| 9.6 1.5
-18.3 | 8.5 10.1 | 102.8 | -19.2 | -32.3 0.03 | -26.0 | -7.5 | 24 |-342| -89 0.4
1771 94 12.5 | 102.0 | -20.8 | -32.3 0.02 | -255| -7.2 | -1.5 | -33.9| 9.1 0.3
-174 | 94 11.2 ] 99.8 | -21.1 | -31.3 001|256 -74 0.0 | -34.5| 9.2 1.2
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(Z 7) Sub-Area A2 0|SA[(2tH AlN)

BZ | AL /1) | AR $u e/ 1)
(R‘d) 50km | 100km | 150km | 50km | 100km | 150km
100 | 37.1 | 39.4 | 349 | 1.8 | 2.1 | 45
090 | 37.1 | 394 | 79.0 -1.8 2.1 1.8
0.80 | 37.1 | 394 | 79.0 -1.8 2.1 1.8
0.70 | 37.1 | 9.1 | 79.0 | -1.8 | 1.9 | 18
0.60 | 37.1 | 385 | 13.8 | 1.8 | 1.9 | 89
050 | 37.1 | 385 | 323 | 1.8 | 1.9 | 7.2
040 | 37.1 | 383 | 735 | 1.8 | 1.9 | 27
0.30 | 37.1 | 38.0 | 33.4 -1.8 -1.9 2.4
0.20 | 37.1 | 37.7 | 28.6 -1.8 -1.9 4.1
0.10 | 37.1 | 374 | 384 | -18 | -1.8 | 4.0
0.09 | 37.1 | 37.3 | 39.2 | 18 | 1.8 | 3.1
0.08] 37.1 | 43.0 | 396 | 18 | 22 | 1.6
0.07 | 37.1 | 373 | 428 | 18 | 1.8 | 35
0.06 | 37.1 | 37.3 | 39.2 -1.8 -1.8 -2.3
0.05| 37.1 | 37.2 | 346 -1.8 -1.8 -4.0
0.04 | 37.1 | 372 | 29.7 | -18 | -1.8 | 3.8
0.03] 37.1 | 37.2 | 384 | 18 | 18 | 2.9
0.02] 371 | 37.2 | 348 | 18 | 1.8 | 3.9
001|371 | 372 | 379 | 18 | 1.8 | 35
T 39.6 4.3

ZE | A8 NEE(%) | AP SANEE(%)
(71%5 50km | 100km | 150km | 50km | 100km |150km
1.00 | 6.4 | -0.5 | -12.0 | -57.7 | -51.3 |-205.3
0.90 | 6.4 | 05 | 995 | 57.7 | 51.3 |-141.1
0.80 | 6.4 | 05 | 995 | 57.7 | 51.3 |-141.1
0.70 | 64 | 1.3 | 995 | 57.7 | 54.8 |-141.1
0.60 | 6.4 | 26 | 65.2| 57.7 | 55.0 | 105.3
050 | -64 | -2.6 | -18.5 | -57.7 | -55.0 |-266.1
040 | -6.4 | -3.3 | 8.5 | -57.7 | -55.5 |-162.5
0.30 | 6.4 | 3.9 | -15.7 | 57.7 | 56.4 | 435
020 | 64 | 48 | 217 | 517 | 56.4 | 4.3
0.10 | 64 | 56 | 29 | 577 | 572 | 6.7
0.09 | 64 | 5.7 | 0.9 | 57.7 | 57.3 | 282
0.08 | -6.4 8.7 -0.1 | -57.7 | -151.6 | -61.9
0.07| -64 | 5.8 8.0 -57.7 | -57.2 | -19.9
0.06 | 6.4 | 59 | 1.1 | 57.7 | 57.3 | -47.3
0.05 | 64 | 59 | 126 | 57.7 | 57.3 | 7.6
0.04 | 64 | 6.0 | 25.1| 57.7 | 57.4 | -12.1
0.03 | 64 | 6.0 | 3.0 | 57.7 | 574 | 33.2
0.02 | 64 | 6.0 | -12.2 | -57.7 | -57.4 | -104
001| 64 | 59 | 42 | -57.7 | -57.2 | -17.8

F2 | Ameuelo/1d) | Agedraal e/
(71%5 50km | 100km | 150km | 50km | 100km | 150km
1.00 487.6| 4774| 100.8 111.0 1444 59.5
0.90 188.9| 2549 115.2| 110.6 88.8 41.2
0.80 271.3 220.8 168.7 879 123.6 78.8
0.70 214.2| 153.2| 212.0 94.3 479 58.5
0.60 187.3 154.5 108.1 749 70.2 94.3
0.50 3223 2129 2157 73.3 68.3 79.3
0.40 305.3| 304.8| 253.9 94.3 89.7 83.8
0.30 259.9| 140.1 236.6 78.3 77.3 93.3
0.20 238.2| 2083 2244 78.5 75.0 77.7
0.10 2829| 220.1 192.7 79.7 78.6 68.7
0.09 2829 230.1| 1974 79.7 75.3 74.5
0.08 259.3| 217.6| 208.5 79.1 79.3 76.9
0.07 2941| 206.8 195.2 78.6 74.9 77.8
0.06 277.7| 203.0 223.2 78.1 824 774
0.05 269.7| 209.8 201.4 78.1 76.0 78.8
0.04 2859| 2104| 2132 78.1 789 80.3
0.03 276.4| 2002 213.3 78.5 77.6 77.7
0.02 276.2| 2079 208.3 78.5 77.9 77.8
0.01 2723 205.3| 209.1 78.4 78.1 78.8
7|k 205.2 81.2

TE | A EAAAEE(%) | AL EHINEE(%)
(71%?@_) 50km | 100km | 150km | 50km | 100km |150km
100 | 137.6 | 132.7 | -50.9 | 36.8 | 77.9 | -26.7
090 | 79 | 242 | 439 362 | 94 |-492
080 322 | 76 |-17.8| 82 | 523 | 2.8
070 | 44 |-253]| 33 | 162 | -41.0 | 279
060 | 8.7 | -24.7| -473] 77 | -135 | 16.1
050 | 571 | 88 | 51 | 9.7 | -159 | 23
040 | 488 | 485 | 237 | 162 | 105 | 33
030 ] 267 | -31.7] 153 | 36 | 47 | 15.0
020 161 | 15 | 94 | 33 | 16 | -43
010] 379 | 72 | 61| -18 | -32 |-153
009 379 | 122 | 38| -18 | 7.2 | -8.1
008] 264 | 60 | 16 | 25 | 22 | 52
007 ] 433 | 08 | 49 | 32 | 77 | -41
0.06] 354 | -1.1 | 88 | 38 | 15 | 46
005 314 | 22 | -1.8 | 37 | 64 | 2.9
004] 394 | 25 | 39 | 38 | 28 | -1.1
003] 347 | 24| 39 | 33 | 44 | 42
002] 346 | 13 | 15 | 33 | 40 | 42
001]327] 01 ] 19 | 34 | -38 | 2.9
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(£ 8) 7 0ISAI(1# Alg))

R | AREER(C9/19) A eae (de/19)
e |sama|10a9a] van [sauz 00me] vaa
1.00 | 199.7 | 140.3 | 211.4 | 455 | 42.1 | 44.0
0.90 | 185.5 | 122.1 | 196.4 | 49.3 | 39.9 | 49.1

0.80 | 109.2 | 755 |243.4| 36.1 27.4 16.5
0.70 | 136.6 | 120.5 | 785 | 67.6 | 54.9 | 71.9
0.60 | -1.7 178 | 61.1 | -11.4 | -10.6 | -8.6

0.50 | 71.5 | 785 | 97.3 | 12.8 | 11.2 | 25,5
0.40 | 245 | 306 | 943 | 6.5 -7.3 | -6.2

0.30 | 444 | 457 | 426 | -3.6 4.1 4.1

0.20 | 55.6 | 45.3 | 31.1 | -3.9 -3.9 0.1

0.10 | 454 | 457 | 398 | -34 | 4.1 -5.6

0.09 | 429 | 43.1 | 36.6 | 4.1 -4.5 -3.9

0.08 | 444 | 415 | 304 | 4.0 -4.2 | 6.4

0.07 | 344 | 374 | 32.7 | -3.8 -4.0 | -3.8

0.06 | 41.0 389 | 45.3 | 4.8 -4.7 -4.8

0.05 | 41.8 | 40.1 | 48.3 | -3.9 -3.7 -2.6

0.04 | 385 | 387 | 49.1 | -34 | -35 | -3.9

0.03 | 39.8 | 419 | 36.3 | 4.8 -4.7 -4.8

0.02 | 424 | 416 | 41.2 | -35 -3.6 | -3.3

0.01 | 39.8 | 40.1 | 42.0 | 4.6 -4.6 | 4.2

714k 39.6 -4.3

TR | ARMEAANEER (%) | AFRANEAIAEE(%)
(71%5 5SS | 1099 | Bzt (539|103 | Bt
1.00 | 404.2 | 254.4 | 433.9 |-1155.2|-1075.7|-1119.6
0.90 | 368.4 | 208.4 | 396.0 |-1242.5|-1024.3|-1238.4
0.80 | 175.8 | 90.8 | 514.7|-936.2 | -734.3 | -481.9
0.70 | 244.9 | 204.2 | 98.3 |-1668.0(-1372.7|-1768.1
0.60 |-104.3| -55.0 | 54.2 | 163.8 | 146.2 | 100.0
0.50 | 80.6 | 98.4 | 145.8 |-396.2| -359.5 |-690.6
0.40 | -38.2 | -22.7 | 138.1 | 51.7 | 69.0 | 42.8
0.30 | 12.0 | 154 7.7 |-16.8| 46 | -5.8
0.20 | 40.5 | 145 | -21.5|-10.0 | 9.9 [-102.2
0.10 | 14.7 15.3 0.6 |-206 | -45 | 29.7
0.09 | 84 8.8 7.7 | 4.2 4.7 -8.7

0.08 | 12.2 4.8 -23.1 | -7.7 -2.0 | 49.3
0.07 | -13.0| 56 |-174|-126| 82 |-11.6
0.06 | 3.5 -1.7 14.3 | 11.2 8.9 12.3
0.05 | 5.5 1.2 22.1 | -10.3 | -13.1 | -39.9
0.04 | -2.7 2.2 | 24.0 | -22.2 | -17.8 | -10.1
0.03 | 04 5.9 -84 | 104 9.8 10.1
0.02 | 7.2 4.9 4.1 | -17.7 | -17.3 | -24.6
0.01] 05 1.4 6.1 6.8 6.1 -2.2

31
(£ 9) gt 018AI(2H Aed)
Zg | AR (A9/1d) | Al enel(elg/1d)
W (5o oAz v |se | 1099 | wagt
1.00 | 192.3 | 1874 | 86.3 | 49.9 58.1 25.4
0.90 | 329.4 | 296.5 | 326.0 | 123.6 | 116.8 | 144.2
0.80 | 213.2 | 190.3 | 336.3 | 66.5 68.3 62.9
0.70 | 191.8 | 190.7 | 126.3 | 68.3 71.5 54.8
0.60 | 191.3 | 195.3 | 171.3 | 74.1 76.7 83.9
0.50 | 233.4 | 246.0 | 203.5 | 101.9 | 98.2 | 106.9
0.40 | 164.5 | 173.7 | 168.0 | 47.5 51.0 49.4
0.30 | 221.1 | 213.6 | 210.7 | 78.5 78.3 74.3
0.20 | 215.7 | 208.2 | 216.0 | 82.5 83.1 89.9
0.10 | 205.1 | 205.8 | 209.2 | 82.8 82.1 82.7
0.09 | 212.1 | 210.5 | 199.6 | 82.6 83.0 81.1
0.08 | 205.2 | 201.4 | 194.0 | 80.2 79.6 78.4
0.07 | 194.8 | 198.4 | 196.8 | 80.1 80.0 81.3
0.06 | 207.2 | 201.5 | 216.7 | 78.3 78.6 77.9
0.05 | 199.6 | 200.5 | 204.2 | 79.8 80.3 80.2
0.04 | 199.9 | 199.8 | 207.7 | 81.3 81.0 81.4
0.03 | 200.0 | 200.8 | 198.6 | 81.6 81.2 81.3
0.02 | 202.3 | 203.3 | 200.2 | 81.5 81.6 81.5
0.01 | 205.7 | 205.2 | 207.6 | 81.1 81.0 80.9
7127k 205.2 81.2
ZE | A SRYNER%) [AFLANSAIEEE®)
&lz:;) 5| 10897 | Bz |sama| 10897 | Bug
1.00 | -6.3 -8.7 | -H8.0 | -38.5 | -28.4 | -68.7
0.90 | 60.6 445 58.9 | 52.3 44.0 7.7
0.80 3.9 -7.2 63.9 | -18.0 | -15.9 | -22.5
0.70 | -6.5 -7.1 | 384 |-15.8 | -11.9 | -32.5
0.60 | -6.8 -48 | -16.5| -8.6 -5.5 3.4
0.50 | 13.7 19.9 -0.8 25.6 21.0 31.7
0.40 | -19.8 | -15.3 | -18.1 | 41.4 | -37.1 | -39.1
0.30 7.8 4.1 2.7 -3.3 -3.6 -8.4
0.20 5.1 1.5 5.3 1.6 2.4 10.8
0.10 | -0.1 0.3 1.9 2.1 1.2 1.9
0.09 3.4 2.6 =2.7 1.8 2.2 -0.1
0.08 0.0 -1.8 -5.5 -1.2 -2.0 -3.4
0.07 | -5.1 -3.3 4.1 -1.3 -1.4 0.1
0.06 1.0 -1.8 5.6 -3.5 -3.1 -4.0
0.05 | -2.7 -2.3 -0.5 -1.7 -1.0 -1.2
0.04 | -2.6 -2.6 1.2 0.2 -0.2 0.3
0.03 | -2.5 -2.1 -3.2 0.5 0.1 0.1
0.02 | -14 -0.9 -2.4 0.4 0.6 0.5
0.01 0.2 0.0 1.2 -0.1 -0.2 -0.3






