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Dynamic System

Autoregressive Integrated Moving Average Models ARIMA
1970 Box and Jenkins

Y % LogY.

ACF PACF

ACF PACF
white noise
SAS/ETS

ARIMA p d q P D Q ¢

#,(B)4(B*)(1- B)" (1~ B)°Z = 5+ 6,(B)0,(B")a
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A3) ACF
PACF

AIC SBC

ARIMA (L1,1)* (1,1,0),,
(1-¢8 (1-¢,,8'* 11-B ()t B)Z,=(1-6B)4
T
White Noise



ARIMA (1,1,1)* (1,1,0),,

t
MA1 1 01 0.35985 0.08710 4.13 13
AR1 1 ¢1 -0.37299 0.07815 -4.77 1
AR2 1 ¢112 -0.58932 0.06835 -8.62 12

Variance Estimate MSE =0.00134792

Std Error Estimate=0.03671398
AIC=-520.25834
SBC=-520.3698

Number of Residuals=143

(1+ 0.37299B)(1+ 0.58932B%2)(1- B)(1- B2)Z, = (1- 0.35985B)a,
B
a,

(4)

-12.31%
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83 84
95% 95%

83

1 | 766388669 | 713148335 | 823521323 | 731374268 | -35014401| -4.79%
> | 683474565 | 627842565 | 744110423 | 690020531 | 6545966  0.95%
3 | 770153189 | 695958089 | 852172901 | 753460611 | -16692578| -2.22%
. | 720428991 | 651117060 | 817122843 | 737006805 |  7557814|  1.03%
= | 767462365 | 677147717 | 869909725 | 748921940 | -18540425| -2.48%
e | 712203070 | 621906302 | 815816492 | 690146681 | 22146389 -3.21%
2 | 695610007 | 601417544 | 804474639 | 667757552 | -27872545| -0.42%
g | 690757929 | 501812252 | 806327060 | 615023176 | -75734553| -12.31%
o | 704500782 | 598358123 | 820472073 | 680749293 | -23751489| -3.49%
Lo | 721324743 | 607644157 | 856273164 | 679643172 |  7457326| -1.10%
11 | 684774401 | 572372179 | 819250127 | 624950567 |  9323495| -1.49%
15 | 726101231 | 602380582 | 875232392 | 669545678 | 20602233  -3.08%
84 1591124602 | 603535674 | 553891385 | 578713530 | -12411072|  2.14%
1 | 533526609 | 565340866 | 522921857 | 544131362 | 10604753| -1.95%
2 | 616316599 | 629451179 | 576912858 | 603182019 | -13134580|  2.18%
3 | 599308971 | 607787259 | 573874106 | 590830683 | -8478288|  1.43%
4 | 632398653 | 649623801 | 580723210 | 615176506 | -17225147|  2.80%
5 | 594605800 | 608308618 | 553497345 | 580902982 | -13702818|  2.36%
6 |583300131 | 603265868 | 543438921 | 573352395 | -14956736|  2.61%
7 | 561867727 | 623781107 | 541229934 | 582505521 | 20637794| -3.54%
8 | 573865300 | 635607845 | 553284452 | 504446149 | 20580849 -3.46%
9

95%
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3)
ARIMA (0,1,1)* (0,1,1),,
-
MA1l 1 91 0.44158 0.07460 5.92 1
MA2 1 0112 0.53827 0.07928 6.79 12

Variance Estimate MSE =0.00214587
Std Error Estimate = 0.04632353

AIC =-466.49744

SBC =-460.57175

Number of Residuals = 143

(1- B)(1- B?)Z, = (1- 0.44158B)(1- 0.50827B)a,

B
a,

(4)
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83 84
95% 95%
83

1 86313796 | 78821787 | 94517920 | 91407334 | 5093538 | 5.57%
2 78326771 | 70590067 | 86911420 | 74584287 | -3742484 | -5.02%
3 91687810 | 81670221 | 102934148 | 97986282 | 6298472 | 6.43%
4 83762837 | 73824410 | 95038200 | 88201770 | 4438933 | 5.03%
5 88622825 | 77346045 | 101543720 | 93194531 | 4571526 | 4.91%
6 81059985 | 70104672 | 93736668 | 83880708 | 2618378 | -3.12%
7 76891047 | 65929728 | 89683736 | 92049460 | 1935262 | -2.10%
8 76034672 | 64663018 | 89406147 | 89884364 | -2597765| 2.89%
9 84469409 | 71285251 | 100101978 | 101667995 | -3127697 | 3.08%
10 87216143 | 73060615 | 104124723 | 102973316 | 3397686 | -3.30%
11 84587749 | 70357504 | 101706320 | 103553848 | 2685598 | -2.59%
12 88960232 | 73485598 | 107693523 | 106291498 | -2142508 | 2.02%
84 95016362 | 98812720 | 93750909 | 96281815 | 1265453 | -1.31%
; 76655718 | 83735392 | 74295827 | 79015610 | 2359892 | -2.99%
3 106384771 | 114228866 | 103770073 | 108999470 | 2614699 | -2.40%
4 91640588 | 102686960 | 87958464 | 95322713 | 3682125 | -3.86%
5 104439922 | 106090592 | 99487911 | 102789252 | -1650670| 1.61%
6 90985860 | 97696693 | 88748916 | 93222805 | 2236945 | -2.40%
7 90074370 | 91810970 | 84864571 | 88337771 | -1736599 | 1.97%
8 88121990 | 94540630 | 85982443 | 90261537 | 2139547 | -2.37%
9 90193545 | 92205708 | 84127057 | 88181383 | -2012162| 2.28%

95%
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®3)

(4)

ARIMA (0,1,1)* (0,1,1),,

-
MA1l 1 91 0.71950 0.05806 12.39 1
MA2 1 0],12 0.72968 0.08405 8.68 12

Variance Estimate MSE =0.00214292
Std Error Estimate = 0.04629171

AIC =-461.1398

SBC =-455.21412

Number of Residuals = 143

(1- B)(1- B®)Z, = (1- 0.7195B)(1- 0.7296B2)a,

B
a,
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83 84
95% 95%
83
1 | 436762455 | 478228878 | 398891497 | 431310550 | -5451895| 1.26%
2 | 446566999 | 490678655 | 406380309 | 430629342 | -15937657| 3.70%
3 | 439786526 | 484874184 | 398891497 | 420761416 | -19025110| 4.52%
4 | 438425299 | 484922673 | 396346743 | 464366398 [ 25941099| 5.59%
5 | 431035064 | 478276703 | 388459704 | 424640102 | -6394962| 1.51%
6 |407193883 | 453225340 | 365837572 | 404175452 | 12794150( -3.17%
7 | 462658612 | 516507310 | 414423933 | 460481041 | -15739261| 3.42%
g | 459569160 | 514548307 | 410464499 | 400849483 | -11502238| 2.87%
o |421740182| 473517771 | 375586740 | 402431163 | 12983784| -3.23%
10 431078170 | 485359300 | 382867678 | 419369181 | -8111654| 1.93%
11 403908934 | 455998464 | 357769685 | 379531924 9742415| -1.08%
12 416792894 | 471816171 | 368223261 | 407444806 | 11900513| -2.92%
84 374300064 | 383231934 | 347504455 | 365368195 | -8931869| 2.44%
1| 376725228 | 405952472 | 366982813 | 386467643 9742415| -2.52%
2 1364709582 | 386387388 | 357483647 | 371935518 7225936| -1.94%
3 | 392679448 | 433939688 | 378926035 | 406462862 | 13753414 -3.38%
4 | 358565727 | 377003363 | 352419848 | 364711606 6145879| -1.69%
S 1348428539 | 390100201 | 382060318 | 362319760 | 13890221| -3.83%
6 | 413629464 | 424152179 | 382061318 | 403106749 | -10522715| 2.61%
7 | 393730067 | 400322281 | 373953426 | 387137854 | -6592213| 1.70%
8 |346967124 | 380790280 | 335652739 | 358221510 | 11284386| -3.15%
9

95%
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Time Series Forecasting Models for
Taiwan Bus Transprotation Capacity

San-Hao LIEN*, I-Ning CHU** anD BEN-CHANG SHIA***

*Department of Statistics, Fu Jen Catholic University
**Directorate-General of Budget Accounting and Statistics, Taipei City Government

***Department of Statistics, Fu Jen Catholic University

ABSTRACT

This research applies Time Series Analysis to analyze the operation of private  private/public and
provincial owned bus company in Taiwan. Monthly data of passenger-kilometer from January 1981
to Decemer 1993 are collected to forecast the trends of 1994 and 1995 and to compare those
forecasted values with the actual values.

The results shows that the passenger-kilometer of private owned bus operator has developed
steadily in a horizontal perspective; however the mileage increased as the numbers of passenger
descreased. The decrease of passenger-kilometer mileage and passenger numbers of both public
and private operators can be attributed to the increase of private cars and motorcycles. However
the decreasing number for provincial operators is only affected by the increase of private cars.
Meanwhile  we should notice that the forecasted values of 1994 and 1995 have dropped to one half
of the 1981s. Thus bus operators should pay considerable attention to it.

Keywords:Passenger-kilometer, Time series, Forecasting model



