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A Study on the Ridership Effect for MRT Network

Student : Hsun-Lun Chiou Advisor: Dr. Tai-Sheng Huang

Institute of Traffic and Transportation College of Management

National Chiao Tung University
ABSTRACT

With the expansion the Taipei MRT network, the ridership also increases annually.
However, after the standardization process, the unit length ridership may not increase with
network. Therefore, in order to analyze the effect for MRT network, the this research collected
the overall ridership data from 1996.3~2006.12 and OD ridership data of each station from
1998.12~2006.12. T-test was used to analyze the effect between different expansion period,

regression models were also built to construct the ridership effect for Taipei MRT network.

The results indicate that the, unit length ridership of Danshui, Zhonghe Line increase
while the expansion period from: Danshui-station. through Zhongshan station, Taipei Station
and Nanshijiao station. Furthermore, the unit length ridership of Muzha Line also increase
with respect to the expansion process of Danshui, Zhonghe Line. The MRT network had not
been formed until the construction®of Bannan Line from Longshan Temple Station to Taipei
City Hall Station. The connection of two ‘parallel lines allows passenger to transfer between
different lines, at the mean time, the unit length ridership increased comparing to the duration
before the forming of MRT network. In addition, the analysis showed that the overall unit
length ridership did not increase while Longshan Temple Station to Xinpu Station of BanNan
Line, Ximen station to C.K.S. Memorial Hall station of Xiaonanmen Line, Taipei City Hall
Station to Kunyang station of BanNan Line, Xiaobitan branch Line, Xinpu Station to Fuzhong
station of BanNan Line and Fuzhong station to Yongning station of Bannan Line started
commercial service. The results indicated that the expansion of network in suburban area did
not have significant effect to the whole network. Moreover, this research also shows that unit

length ridership tended to decrease after the network expand to 74.4 km.

Lastly, this research applied regression analysis to build the relation of MRT annual
ridership and unit network length. The result showed that the model of cubic curve best fit to
the actual unit network length of MRT.

Keword : Taipei MRT - Ridership Effect for MRT Network - Relationship between

ridership and network
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%31 AR AL R EXBFFE S T

1 207 [ 30 | 41 [ 5% | 61 [ 7% | 81 [ 91 | 0" THEENEPE £ 3t
80 # 18 £ (x) 68978 | 54727 | 69366 | 63127 | 68525 | 61423 | 62868 | 64298 | 64553 | 67798 | 67854 | 68325 | 781842
b 0.08822 | 0.07000 [0.08872|0.08074 | 0.08765 | 0.07856 | 0.08041 | 0.08224 | 0.08257 | 0.08672| 0.08679 |0.08739
82 =¥ ¢ 55561 | 58702 | 66602 | 60714 | 65747 | 60358 | 61219 | 61274 | 62215 | 64044 | 60864 | 65870 | 743170
b (r) 0.07476 | 0.07899 [0.08962|0.08170 | 0.08847 | 0.08122 | 0.08238 | 0.08245 | 0.08372 | 0.08618 | 0.08190 |0.08863
Xt 58452 | 61757 | 70068 | 63873 | 69168 | 63499 | 64405 | 64462 | 65452 | 67377 | 64031 | 69298 | 712544
x-X*r 10526 | -7030 | -702 | -746 | -643 | -2076 | -1537 | -164 | -899 | 421 3823 | -973
(x-X*)*(x-X*r) | 110792412 [49415970| 492436 | 557034 | 413766 |4309036|2361217| 27056 | 809017 | 177554 | 14614164 | 946043 |183969663
(x-X*)*(x-X*r)/X*1|  1895.44 | 800.17 | 7.03 | 872 | 598 | 67.86 | 36.66 | 042 | 1236 | 2.64 | 22824 | 13.65 | 3079.16
232 A2 EBBIE L 2B FES T
1 27 30 | 40 | Bosfiealll g [ g | 9 |10 | 110 | 120 £

82 i 18 £ (x) 55561 | 58702 | 66602 | 60714 | 6574760358 61219 | 61274 | 62215 | 64044 | 60864 | 65870 | 743170

| 0.07476 | 0.07899 |0.08962|0.081700.08847|0.08122 |0.08238|0.08245|0.08372|0.08618 | 0.08190 |0.08863

84 & iE £ 50534 | 45373 | 58216 | 51197 | 56469 | 50576 | 51049 | 52268 | 52339 | 55999 | 55639 | 56428 | 636087

' (r) 0.07945 | 0.07133 |0.09152|0.08049 0.08878 |0.07951 [0.08025|0.08217|0.08228 |0.08804 | 0.08747 [0.08871

X*r 59041 | 53011 | 68016 | 59816 | 65975 | 59090 | 59643 | 61067 | 61150 | 65426 | 65006 | 65927 | 677243

X-X*r 23480 | 5691 | -1414 | 898 | -228 | 1268 | 1576 | 207 | 1065 | -1382 | -4142 | -57

(x-X*r)*(x-X*r) | 12111934 |32383107|2000691| 806702 | 52147 |[1607086|2484032| 42794 |1134042|1910570|17153092| 3301 |71686198

(x-X*1)*(x-X*r)/X*r| 205.14 | 610.87 | 29.41 | 13.49 | 079 | 27.20 | 41.65 | 0.70 | 1855 | 29.20 | 263.87 | 0.05 | 1240.92
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%33 a8 EEE v FREF T

1 27 30 | 40 |50 |6 [ 70 | 8" [ 9r [10% [ 11 | 127 &3
80 £ ¥ £ (x) 68978 | 54727 | 69366 | 63127 | 68525 | 61423 | 62868 | 64298 | 64553 | 67798 | 67854 | 68325 | 781842
| 0.08822 | 0.07000 |0.08872|0.08074 | 0.08765 | 0.07856 | 0.08041 | 0.08224 | 0.08257 | 0.08672 | 0.08679 | 0.08739
84 & iE £ 50534 | 45373 | 58216 | 51197 | 56469 | 50576 | 51049 | 52268 | 52339 | 55999 | 55639 | 56428 | 636087
' (r) 0.07945 | 0.07133 |0.09152|0.08049 | 0.08878 | 0.07951 | 0.08025 | 0.08217 | 0.08228 | 0.08804 | 0.08747 | 0.08871
X*r 62114 | 55770 | 71556 | 62928 | 69408 | 62165 | 62747 | 64245 | 64332 | 68831 | 68388 | 69358 | 712484
X-X*r 6864 | -1043 | -2190 | 199 | -883 | -742 | 121 53 221 | -1033 | -534 | -1033
(x-X*r)*(x-X*r) 47121063 | 1087669 [4795222| 39425 | 780548 | 550780 | 14755 | 2824 | 48786 |1066653| 285474 | 1067278 | 55793200
(x-X*1)*(x-X*r)/X*r| 758.63 | 19.50 | 67.01 | 0.63 | 1125488614, 024 | 004 | 076 | 1550 | 4.17 | 1539 | 901.97
434 \WB0 £l & 2 BEE A+ T
1" 27 3 49 | Sal e 47 L8y |9 L0 |11 120 | g3
80 i iF £ (x) 68978 | 54727 | 69366 | 63127 | 68525 [ 61423 | 62868 | 64298 | 64553 | 67798 | 67854 | 68325 | 781842
b 0.08822 0.07000| 0.08872 |0.08074 | 0.08765 | 0.07856 | 0.08041 | 0.08224 | 0.08257 | 0.08672 | 0.08679 0.08739
81 =8 ¢ 66666 | 55216 | 69672 | 63698 | 68251 | 61812 | 63003 | 61806 | 63971 | 67124 | 64606 | 66680 | 772505
b (r) 0.08630 0.07148| 0.09019 |0.08246 | 0.08835 | 0.08002 | 0.08156 | 0.08001 | 0.08281 | 0.08689 | 0.08363 [0.08632
X*r 67472 | 55883 | 70514 | 64468 | 69076 | 62559 | 63764 | 62553 | 64744 | 67935 | 65387 | 67486 | 714356
x-X*r 1506 | -1156 | -1148 | -1341 | -551 | -1136 | -896 | 1745 | -191 | -137 | 2467 | 839
(x-X*)*(x-X*r) | 2268732 |1337207| 1318137 [1798001 | 303520 | 1290724 803704 |3044928| 36556 | 18853 |6086729(704025|18307090
(x-X*)*(x-X*r)/X*r| 33.62 | 23.93 | 18.69 | 27.89 | 439 | 20.63 | 12.60 | 48.68 | 0.56 | 0.28 | 93.09 | 10.43 | 294.81
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3

235 3ARRl £ ELBFREF S A

17 27 31 47 51 6 ! 70 8 1 9 » 10 ¥ 11 2 12 * &2t
81 # & £ (x) 66666 | 55216 | 69672 | 63698 | 68251 | 61812 | 63003 | 61806 | 63971 | 67124 | 64606 | 66680 | 772505
G 0.08630 | 0.07148 |0.09019|0.08246 | 0.08835 [ 0.08002 | 0.08156 | 0.08001 | 0.08281 | 0.08689 | 0.08363 | 0.08632
82 #:F 55561 | 58702 | 66602 | 60714 | 65747 | 60358 | 61219 | 61274 | 62215 | 64044 | 60864 | 65870 | 743170
i (r) 0.07476 | 0.07899 |0.08962|0.08170 | 0.08847 | 0.08122 | 0.08238 | 0.08245 | 0.08372|0.08618 | 0.08190 | 0.08863
X*r 57754 | 61019 | 69231 | 63111 | 68342 | 62740 | 63635 | 63693 | 64671 | 66572 | 63266 | 68470 | 704035
X-X*r 8912 -5803 | 441 587 91 928 | -632 | -1887 | -700 552 1340 | -1790
(x-X*1)*(x-X*1) 79421103 |33676344[194510| 345096 | 8321 | 862111 | 400038 |3559472| 489720 | 304708 |1794334(3204362|121055756
(x-X*r)*(x-X*r)/X*r | 1375.16 | 551.90 | 2.81 | 5.47 0.12 J.,13.74 | 629 | 5589 | 7.57 | 4.58 | 2836 | 46.80 | 2098.68

236 AW BRI ESDFREF

17 27 31 4 5.1 67 71 8 1 9 1 10% | 117 12 * &3t
82 # i £ (x) 55561 | 58702 | 66602 | 60714 | 6574760358 | 61219 | 61274 | 62215 | 64044 | 60864 | 65870 | 743170
oG 0.07476 | 0.07899 | 0.08962 | 0.08170 | 0.08847 [ 0.08122 | 0.08238 | 0.08245 | 0.08372 | 0.08618 |0.08190| 0.08863
83 £ F ¢ 60891 | 48423 | 64892 | 59109 | 62456 | 56682 | 56345 | 54783 | 57398 | 58133 | 57076 | 57659 | 693847
B(r) 0.08776 | 0.06979 | 0.09352 |0.08519|0.09001 | 0.08169 | 0.08121 | 0.07896 | 0.08272 | 0.08378 |0.08226| 0.08310
X*r 65220 | 51865 | 69505 | 63311 | 66896 | 60711 | 60350 | 58677 | 61478 | 62265 | 61133 | 61758 | 681412
X-X*1 9659 6837 | -2903 | -2597 | -1149 | -353 869 | 2597 737 1779 | 269 | 4112
(x-X*1)*(x-X*1) 93286902 | 46741687 | 8427007 |6743571|1319660| 124830 | 754542 |6742750| 542859 [3163210| 72533 |16910488(167919550
(x-X*1)*(x-X*r)/X*r | 1430.35 | 901.21 | 121.24 | 106.52 | 19.73 | 2.06 | 12.50 | 11491 | 8.83 | 50.80 | 1.19 | 273.82 | 3043.16
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237 AHI BRI ELBER Y SR T

1?2 27 317 47 57 6’ 7% 82 97 10 * 11 * 12 7 &3
83 £ & & (x) 60891 | 48423 | 64892 | 59109 | 62456 | 56682 | 56345 | 54783 [ 57398 | 58133 | 57076 57659 | 693847
LG 0.08776 {0.06979|0.09352| 0.08519 |0.09001 | 0.08169 |0.08121 | 0.07896 [0.08272/0.08378| 0.08226 | 0.08310
84 £ F 50534 | 45373 | 58216 | 51197 56469 | 50576 | 51049 | 52268 |52339 | 55999 | 55639 56428 | 636087
P B(r) 0.07945 |0.07133|0.09152| 0.08049 |0.08878|0.07951 | 0.08025 |0.08217 |0.08228|0.08804 | 0.08747 | 0.08871
X*r 55123 | 49493 | 63502 | 55846 | 61597 | 55169 | 55685 | 57014 | 57092 | 61084 | 60691 61552 | 632295
x-X*r 5768 -1070 | 1390 3263 859 1513 660 -2231 | 306 | -2951 -3615 -3893
(x-X*r)*(x-X*r) 33272715 (1145122|1931225| 10647474 | 738434 |2290491| 436242 [4978278| 93849 |8708400(13070466 15155100 (77312695
(x-X*r)*(x-X*r)/X*r| 603.61 | 23.14 | 30.41 190.66 11.99 [, 41.52 7.83 87.32 | 1.64 | 142.56 | 21536 | 246.22 | 1602.26
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%38 AW AL R EXBFFE S T

1 #4277 3844 7 5% 467 7 %48 7 9 % +10 * 11 % +12 * £t
80 & iF £ (x) 123705 132493 129948 127166 132351 136179 781842(X)
i) 0.15822251 | 0.1694626 | 0.16620749 | 0.16264923 | 0.16928101 | 0.17417714
82 £iF § 114263 127316 126105 122493 126259 126734 743170
(1) 0.15375082 | 0.1713148 | 0.16968527 | 0.16482501 | 0.16989249 | 0.17053164
X*r 120209 133941 132667 128867 132829 133329 781842
X-X*r 3496 -1448 -2719 -1701 -478 2850
(x-X*1)*(x-X*r) 12223051.7 | 2096949.9 | 7393334.33 | 2893784.24 | 228562.666 | 8123642.1 32959325
(x-X*1)*(x-X*1)/X*r 101.681794 15.655763 | 55.7284819 | 22.4555682 | 1.72072759 | 60.9293875 | 258.17172

£ 390 A F82 EL QL E S0 BFF T

1 2+27 38 +4 7 SE0 6" 77 +8 * 91 +10 " 115 +12 8 &2t
82 #iF ¥ (x) 114263 127316 126105 122493 126259 126734 743170(X)
| 0.15375082 | 0.1713148 0.16968527 | 0.16482501 | 0.16989249 | 0.17053164
84 & iF § 95907 109413 107045 103317 108338 112067 636087
v k(1) 0.15077654 | 0.1720095 0.16828673 | 0.16242589 | 0.17031947 | 0.17618187
X*r 112052.605 127832.29 125065.648 | 120710.052 126576.32 130933.084
X-X*r 2210.39526 | -516.29214 1039.3523 1782.94793 | -317.31969 | -4199.08367
(x-X*1)*(x-X*r) 4885847.21 | 266557.57 1080253.2 | 3178903.33 | 100691.783 | 17632303.6
(x-X*1)*(x-X*1)/X *r 43.6031561 | 2.0852131 | 8.63748934 | 26.335034 | 0.79550253 | 134.666527 | 216.12292
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%310 A MBOELE B4 EBFEF > Hh T

1 #+2 7 37 +4 7 574+6 1 72482 9% +10 * I1 7 +12 2 &3t
80 # & & (x) 123705 132493 129948 127166 132351 136179 781842(X)
b 0.15822251 | 0.1694626 | 0.16620749 | 0.16264923 | 0.16928101 | 0.17417714
84 £ & F 95907 109413 107045 103317 108338 112067 636087
LB (1) 0.15077654 | 0.1720095 | 0.16828673 | 0.16242589 | 0.17031947 | 0.17618187
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(x-X*r)*(x-X*r) 33890615.8 | 3965049.1 | 2642679.56 | 30489.9571 | 659204.646 | 2456708.64
(x-X*r)*(x-X*1r)/X*r 287.492605 | 29.483373 20.085176 71,0.24009469 | 4.95036212 | 17.835013 360.08662
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12427 32447 5°2+6"* 72487 9% +10 7 11 7 +12 2 &3
80 # & & (x) 123705 132493 129948 127166 132351 136179 781842(X)
LG 0.15822251 | 0.1694626 | 0.16620749 | 0.16264923 | 0.16928101 | 0.17417714
81 # & & 121882 133370 130063 124809 131095 131286 772505
P B(r) 0.15777503 | 0.1726461 | 0.16836525 0.161564 0.16970117 | 0.16994841
X*r 123355 134982 131635 126318 132679 132873
x-X*r 349.854539 | -2488.9969 | -1687.0264 | 848.476906 | -328.4998 | 3306.19165
(x-X*r)*(x-X*r) 122398.199 | 6195105.7 | 2846057.97 | 719913.059 | 107912.116 | 10930903.2
(x-X*r)*(x-X*1)/X*r 0.99224234 | 45.895793 | 21.6208258 | 5.6992335 | 0.81332923 | 82.2659157 | 157.28734
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81 # i £ (x) 121882 133370 130063 124809 131095 131286 772505(X)
Ay 0.15777503 | 0.1726461 | 0.16836525 | 0.161564 | 0.16970117 | 0.16994841
82 #iF ¢ 114263 127316 126105 122493 126259 126734 743170
() 0.15375082 | 0.1713148 | 0.16968527 | 0.16482501 | 0.16989249 | 0.17053164
X*r 118773 132342 131083 127328 131243 131737
X-X*r 3108.71957 | 1028.4811 | -1019.7173 | -2519.1416 | -147.79612 | -450.545703
(x-X*1)*(x-X*T) 9664137.38 | 1057773.4 | 1039823.4 | 6346074.21 | 21843.6941 | 202991.43
(x-X*1)*(x-X*1)/X*r 81.366258 | 7.9927557 | 7.93257432 | 49.8403113 | 0.16643728 | 1.54088927 | 148.83923
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1 7+2 1 30440 5 Wiy rga 77" +8 * 97 +10 % |11 7 +12* &2t
82 # i £ (x) 114263 127316 126105 122493 126259 126734 743170(X)
oG 0.15375082 | 0.1713148 | 0.16968527 | 0.16482501 | 0.16989249 | 0.17053164
83 £ F ¢ 109314 124001 119138 111128 115531 114735 693847
B(r) 0.1575477 | 0.1787152 | 0.17170644 | 0.16016211 | 0.16650789 | 0.16536066
X*r 117084.725 | 132815.77 | 127607.077 | 119027.676 | 123743.669 | 122891.084
X-X*r -2821.7253 | -5499.7694 | -1502.0769 | 3465.32422 | 251533134 | 3842.91601
(x-X*1)*(x-X*r) 7962133.54 | 30247464 | 22562349 | 12008471.9 | 6326891.74 | 14768003.5
(x-X*r)*(x-X*r)/X*r | 68.0031791 227.74 17.6811111 | 100.888065 | 51.1290138 | 120.17148 | 585.61285
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83 #iF & (x) 109314 124001 119138 111128 115531 114735 693847(X)
v B 0.1575477 0.1787152 | 0.17170644 | 0.16016211 | 0.16650789 | 0.16536066

84 & & & 95907 109413 107045 103317 108338 112067 636087
e i(r) 0.15077654 | 0.1720095 | 0.16828673 | 0.16242589 | 0.17031947 | 0.17618187

X*r 104615.853 | 119348.27 | 116765.241 | 112698.72 | 118175.653 | 122243.265

X-X*r 4698.14678 | 4652.7319 | 2372.75859 | -1570.7197 | -2644.6525 | -7508.26507
(x-X*1)*(x-X*r) 22072583.1 21647914 5629983.31 | 2467160.28 | 6994186.96 | 56374044.4
(x-X*1)*(x-X*1)/X*r 210.986982 181.3844 48.2162606. | 21.8916443 | 59.1846697 | 461.162783 982.82674
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