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A Comparative Study of Forecasting Models on the
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Abstract

The purpose of this study is to provide a more accurate prediction model on the
container throughput for rendering a reference to authorities. Six different univariate
methods, namely the Classical Decomposition Model, the Trigonometric Model, the
Regression Model with Seasonal Dummy Variables, the Grey Forecast, the Hybrid Grey
model, and the SARIMA, have been used. The contribution of this research is to compare
the forecasting results of the six univariate methods based on commonly used evaluation
criteria, MAE, MAPE and RMSE. We found that, the Classical Decomposition model is a
reliable prediction method for forecasting Keelung port container throughput, and the
SARIMA is the best method for Taichung and Kaohsung port. The outcome of this work

can be helpful to predict the near future demands for the container throughput of the
international port.
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24 | 181866 | 171311.333 | 171904.875 | 1.058 | 2.065 | 88084.858 [84887.75938| 175265.052
25 [ 151207 | 172498.417 | 172920.625 | 0.874 | 1.923 | 78620.913 | 85103.887 | 163675.324
26 | 157977 | 173342.833 | 173380.708 | 0.911 | 1.621 | 97449.116 [85320.01462| 138314.236
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39 | 177443 | 171159.250 | 171284.000 | 1.036 | 2.055 | 86359.533 [88129.67373| 181080.109
40 | 177871 | 171408.750 | 171878.250 | 1.035 | 2.046 | 86932.927 [88345.80135| 180761.843
41 | 181862 | 172347.750 | 172574.667 | 1.054 | 2.066 | 88013.548 [88561.92898| 182995.117
42 | 181588 | 172801.583 | 173544.875 | 1.046 | 2.031 | 89426.715 |88778.0566| 180270.849
43 | 168313 | 174288.167 | 173653.042 | 0.969 | 1.993 | 84460.080 [88994.18422| 177348.614
44 | 171906 | 173017.917 | 174393.417 | 0.986 | 1.938 | 88705.854 [89210.31185| 172883.606
45 [ 171183 | 175768.917 | 175812.583 | 0.974 | 1.917 | 89286.475 [89426.43947| 171451.345
46 | 187184 | 175856.250 | 176118.917 | 1.063 | 2.073 | 90291.825 [89642.56709| 185838.022
47 [ 181890 | 176381.583 | 176333.833 | 1.032 | 2.014 | 90301.415 [89858.69472| 180998.248
48 | 188122 | 176286.083 | 176089.750 | 1.068 | 2.065 | 91114.885 [90074.82234| 185974.616
49 | 168202 | 175893.417 | 176139.625 | 0.955 | 1.923 | 87457.557 [90290.94996| 173651.299
50 | 153663 | 176385.833 | 176658.625 | 0.870 | 1.621 | 94787.997 [90507.07759| 146723.103
51 | 178491 | 176931.417 | 177401.875 | 1.006 | 2.055 | 86869.583 [90723.20521| 186409.040
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52 | 184175 | 177872.333 | 177527.167 | 1.037 | 2.046 | 90013.953 [90939.33283| 186068.394
53 | 180716 | 177182.000 | 177107.708 | 1.020 2.066 87458.932 [91155.46046| 188354.119
54 | 176876 | 177033.417 | 177217.458 | 0.998 | 2.031 | 87106.194 [91371.58808| 185537.219
55 | 174222 | 177401.500 1.993 | 87425.238 |91587.7157 | 182517.033
56 | 178453 1.938 | 92084.195 |91803.84333| 177909.696
57 | 182474 1.917 | 95175.691 [92019.97095| 176423.749
58 | 178900 2.073 | 86295.878 192236.09857| 191214.673
59 | 180107 2.014 89416.224 192452.2262 | 186222.280
60 | 192539 2.065 | 93254.212 192668.35382| 191329.398

422 = & ¥ fF
(3.2 6] R [V 197 (2% 071 SAS iR - WIS ¢
S (R

FF 3

fl]

V= 158342 +414.1516 t - 5065. 1053sm[2]2 j+85 52033 mn(if;j

(43.45)

(3.2)

(-0.99)

(0.46)

—7079.0854 cos E + 119.348 tcos ﬂ — 11590 sin ﬂ
12 12 12

(-1.36)

(0.66)

(-2.29)

+ 58.09845 tsin il + 3936.9607 cos 4 + 29.18738 tcos 4t
12 12 12

(0.32)

}{ﬁ‘[’ t=37> 38 ...

BT -

0.0003 [ 4% 0.05 fiYf 'ﬁaﬁaréj ; R

Eﬁi —H oo (18)74 % ijrlﬁﬂmplip@yﬁ
423 F & m

i F B G
(B33 A > SRRV In > 97 (7)3% » [0 7] SAS FLFREF AR - H R I

(0.77)

= bo + ht + bsl sy T sz sy T

= 12.01416 +0.002471
(4.24)

(371.85)

~0.000846X g, +0.01568X 45, —0.00513X g5,

(-0.02)

(0.41)

(-0.13)
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(-7.87)

(0.16)

> 48 SRS (18)=1 » i B 2006 F 1

RAPTREA ‘;453’%?% 8 A

£% 0.5266 A R® 17,
G SRR T ) -

+ bsII st

E[Z 12k

(18)

| FLB v €A
° ZHMAR RISy F i ES 4.70 - P ik

0.4145 » BEA A4 £ )

~0.07026X ,, —0.30567X g,, —0.00138X 3,
(-1.81)

(-0.04)

~0.035X g,

(-0.91)




FR 5 el BRI 20 o

~0.06193X g5, —0.07082X 5, +0.00684X 5, —0.02314X g, , (19)
(-1.61) (-1.84) (0.18) (-0.6)

(MEL19)ZV i 2006 5 1 F]~12 7] syl i - £ SEJeh U At 8 - 25 1
HEFEHIPY F S 11.86 - P]EIJ%* 0.0001 ; R> =7 0.8026 %p?ﬁgZyi R2 57
0.7349 » R 8159 218 | WIS IORREFE ] o (19)7 R plIBd £ (et T it -
42.4 % 3E5)

PR SERRIFRAE N pA R U R PO ATRE AR YVJI”J‘L’%“ RV R
AR 7] 2005 F 2 “QWS@U ﬂ%%f%ﬁw B 11 SRRV (e
2HYES ) o EIRE ARV S A ] R 2006 s 1 FJJ/?I E N EAN
ﬁy[ﬂ :

1. &gk (Class Ratio test)
B IR ) VI i B 0 )
LI o AT FLIEH CTHE S e BURU i (E GM(L DEASL -

* 5. AR

2005/3 | 2005/4 | 2005/5 | 2005/6 | 2005/7 | 2005/8 | 2005/9 | 2005/10 | 2005/11 | 2005/12

0405 | 0.626 | 0.724 | 0.784 | 0.833 | 0.854 | 0.873 0.878 0.894 0.901

2. K YR I(Accumulated Generated Operation, AGO)
(BLO)ZS » 35 R WS EHET ) U 6 o
6. RIpE YR
2005/2(2005/3{2005/4|2005/5]2005/6| 2005/7 | 2005/8 | 2005/9 |2005/10{2005/11|2005/12
120651|298094|475965(657827|839415|1007728|1179634|1350817|1538001{1719891{1908013

3. 15(ifi & By He%j](Mean Value Generating Sequence)
FIRIA3)ZE > FH R E Ry -
* 7. 15l d RS R
2~3 3~4 4~5 5~6 6~7 7~8 8~9 9~10 10~11 | 11~12
209372.5(387029.5[566896| 748621 [923571.5{1093681(1265225.5| 1444409 {1628946|1813952

4. EJJE B FEHL =Y (Time Series Prediction Model)
Ea TR IFL[ Sfra F I b s Y

a=-0.0042496991 b=174451.7791962661
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SR @ b R K o b R T IR
)2(0) (k 4 1)2 (1 _ ea{X«» (1)_3} e—ak (20)

(AER20)E S TR 8L > [ 1 2006 = 1 5[ = 12 FJAVSEfl  FUSR N A mere
F 8

42.5 R &4 A TER
A6 3.5 A A T '/ﬁlf‘%%ﬁ@f [ BRI Rl (R Ry ﬁ"%‘K I
COREEEL [ 2006 5 1 K[ 2 12 F[AOSE Y - B AR R 8 TR

4.2.6 1=z SARIMA #:5¢
P SARIMA L4 50 STV BHAIRY it 8 it f I (a5 I ek R
HIEAE R Rl T %2001 1 F[% 2005 F 12 F] o Faph il meplie vl i g2 e
*IJ@“:’T?&’FE'FFI R SR %T”ﬂ JIES - W TR - W Ay
203 PR e R S A IR I o e AR - R Y FRM ] SAS AT
*ﬁﬂw& SARIMA fE17° = 7 95/F“IHF’E&FJ | e R R S
AIC JoLis H LR o2 SRR AL PR S ALC Fy gy [ e A A Tiel i
B o R E R A D SR B ARIMA(z,l,O)(l,l,O)u R (UNACADEARE

i t%fﬁ%@w T

(1+1.05225B+0.45818 B> )(1— B)(1+0.64299B" )(1-B"” )Z, =¢,. 1)
(-8.7504)  (-4.0187) (-5.1817)

4.3 57 PE~ P = % '4’\“]“?
T%F 4.2 Ayt Ao el > = ?@QL%;* E ~ % Ayl R SRR~
FERH ~ iﬁi/\% FEH[ZT SARIMA 2 P iy SREELE - IF [@F = &FEU
e E'”F'?EIJIEI BRI BT R 8 2 H 1011 UP@C
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F S e B RIS 2 T

% 8. M%Eﬂgﬁf ﬁﬁﬁ@ﬂ@ﬁﬁi #i @ TEU
1] 168,202 | 173,651 172,244 173,703 182,949 180,942 170,465
2| 153,663 | 146,723 167,591 137,613 184,301 181,642 153,574
31 178,491 | 186,409 173,335 187,007 185,941 182,545 188,355
41 184,175 | 186,068 184,473 187,569 188,873 184,345 187,729
5| 180,716 | 188,354 190,792 191,166 192,602 186,159 194,157
6| 176,876 | 185,537 186,854 187,700 193,830 187,647 190,401
7| 174,222 | 182,517 177,248 182,627 194,881 187,963 183,355
8| 178,453 | 177,910 171,966 178,225 194,684 187,027 174,442
9| 182,474 | 176,424 176,538 177,070 197,110 188,464 177,907
10{ 178,900 | 191,215 186,679 191,856 198,588 189,100 188,669
11| 180,107 | 186,222 192,652 186,652 | 201,302 190,819 187,077
12| 192,539 | 191,329 188,961 191,492 | 203,028 191,676 185,347

Remark: * 11 ZTevR[I" [/ gahE 81
#9. 2006 F T [H I ET f{ PJ“ fE E']EUI@ﬁ' % F'JFI' b © TEU
1] 95,218 99,282 104,218 99,161 102,437 106,816 97,709
2| 85,093 91,287 104,760 89,161 102,888 108,041 91,284
31 107,089 | 109,738 106,051 110,492 102,702 109,046 106,277
41 104,287 | 106,629 107,010 107,958 103,177 110,453 102,799
51| 103,551 107,265 106,929 107,796 104,367 111,734 104,154
6] 105,597 | 105,378 106,015 103,964 104,189 112,657 101,913
7| 103,461 103,609 104,917 103,746 103,724 113,076 100,954
81 102,677 | 102,588 104,022 102,837 102,931 112,874 97,529
91 96,336 | 102,423 103,370 102,601 103,354 113,995 100,197
10| 94,747 | 110,646 103,102 110,880 103,744 114,827 104,257
11| 98,461 | 108,694 | 103,643 108,804 103,939 116,131 102,735
12| 102,013 | 110,824 | 105,207 110,835 103,930 116,834 100,767

Remark: * 11 2T ¥R[I' 7 < ELEhEASE
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# 10,2006 i [ ETH 7t B PR i Ak #% : TEU
sty | ] - O Ly | T, PARMAGLD
1|768,459 | 779,419 |820,679 769,272 | 780,094 817,224 764,135
2| 684,897 | 746,870 |845,022 740,070 | 787,510 819,067 732,362
31837,146 | 876,465 |866,387 878,613 | 787,959 818,751 826,387
4| 811,209 | 858,602 |878,160 864,494 | 793,072 821,358 811,155
51854,909 | 868,748 |879,225 870,828 | 795,096 820,382 825,455
6|813,016 | 846,345 |871,986 857,520 | 799,201 820,085 820,901
71812,298 | 852,390 |858,314 857,692 | 801,940 824,893 801,542
8 (862,517 | 872,900 |839,075 879,492 | 805,611 822,074 818,587
9 1820,208 | 830,399 (817,971 836,850 | 808,682 819,890 792,075
10| 823,271 | 844,052 |804,068 851,198 | 812,174 819,882 792,183
11| 832,516 | 858,441 |807,699 865,359 | 815,407 822,247 793,787
12| 854,227 | 866,041 |831,814 873,095 | 818,835 822,165 799,597

Remark: * 4 SCPl] 7 1R+ ** 11 SovR 1 i

Yokum and Armstrong[mﬁ THEL o Ik ot i v IE#F i R L
EOl B o Y rH‘lﬁ[ R F’?@‘Flﬁ'ﬂlﬂg‘ R Rz - A5
R + S TR e ot 5 R TR
}VS‘H [Fﬁ 4 ELW ﬁ F'F' J”F@EU’EL*L# A 5T P EL T 15815515255 (Mean Absolute Error,
MAE) » P HSRES H—J\TT Fi5] F“(Mean Absolute Percent Error, MAPE)Z25&5% 157+
(Root Mean Squared Error, RMSE) » *'| s fgi 3] *5"’”{5@ *]F‘[_{?El“ g

ZK Y,
MAE = = (22)
n
vy -y
100y | AL
MAPE = (23)
n
(24)
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FR 5 BRI 2 R g

YL d IR B Y 8T RS S -] | MAE 2 MAPE PRI R SRS -
HfS L o RS 5 1) RMSE FREFEHEER > H ST 00 A5
Wf= st -

11 = 13 57 flEr ELB% fifl lg’ﬁfj B FREH [ TR VAN o A
Pl SRR ~ TSR | Oy PEERE AN A R A B
ﬁ“iﬁ‘ﬁiﬁﬂﬁﬂf*’]ﬁﬂ o KEF AL gﬁiﬁﬁlﬁ%%p E Tﬂulﬁfﬁ*[ﬁfﬁlﬁ dr53
PR P RS ) SRR R - ) = ﬁ[ﬁ)ﬁL%ﬁlSA MA [ﬂ“r f[
M IRl > 2030872 o TR =2 p ij SR = PR SR q\r F]
$%wfy’ﬂxt@£WWaw NS R ﬂﬁ%awﬁﬁ”“#
“FWEHELB%EF I ETAE F[]]'l‘ El°

S 11 FLIEH CTHE e BN 2

i [? T

S Fr j MAE MAPE RMSE

Al i 6085.68 3.47 6914.44
= E R 6902.42 3.96 7933.33
F AR AR 744331 4.30 8708.00
iy 15772.56 9.07 17111.81
G B 9269.71 5.44 11636.72
SARIMA(2,1,0)(1,1,0);> noint 7031.50 3.92 8138.08

Remark: * 11 ZTevR[I" /) gahE 8t

%nafiHl&VBEw » SARIMAFYTEFEE yak (SO E P9 =1 R4k > | AR Y
B SRR R L T e B ﬂ*ﬁ,f‘*ﬁ'l Yl T A
e AT - mﬂp = r'J BN E’r@(f‘ﬂﬁtﬁ?}&‘éﬁ‘[‘%ﬁ%‘@%riﬂﬁ
SR F‘LJUT”EJEIJ?‘—%? IREENE i i 15[ ’ 3F”"'VF”E?E‘UFW’E?EUﬁ%W
%F‘ FUEJ BT (A BT oy 3k » BT ﬁi"ﬂ*" )3 Fl]ﬁ[ﬂ ﬁ” B JENE'JEUFIF IEFELVHE? [H- &l

F 3R S CTAE [ BFRIRCE VAR > SARIMAPSFIRIREE Bbiet
AL AU e R A BT o 0T HPVREE T ) FNFU”*FE
R AVRLS "'?E*Hﬂm _@?ﬂp P (PR TR TR R A B S L

HWﬂ%tﬁ”%ﬁ’ijﬁﬂmﬁF PER b -
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F 12, 7l A (R mﬂu’rﬁi?“‘%—“ HRLES

- £ I MAE MAPE RMSE
SR E

sy 5037.40 5.20 6791.12
= FIFHRELER 5232.50 5.59 7349.24
% Ay AR 5247.58 5.36 6845.08
il 4721.75 5.04 6806.18
T B 12329.58 12.73 13733.12
SARIMA(0,1,1)(1,1,0)s noint 3484.58 3.60 4274.89

Remark: * 11 2T ¥R[I' 7 < ELEhEASE

A 13, e AT BRSO

7 [}kfﬂ

— Ff MAE MAPE RMSE

[HELRL 27166.52 3.43 31777.43
= Fpr R 44162.58 5.72 59112.98
& A AR I 30817.60 3.85 34973.70
TR 33132.42 4.18 43135.95
?Fiﬁff'J*ﬁE?EU** 2934591 3.83 45645.65
SARIMA(0,1,1)(2,0,0)s noint 25600.58 3.16 31097.87

Remark: * 4 STEPR[T - gl 11 Srovp i
IPIRIFERT 32 (- f‘B‘«lﬁ%"%Eﬁﬁmﬁuﬁw FSRAET f k> N
B I SRR 32 - P P SRR CAPTE I
&) [ i b pOpPsiaetipd fr 2h f AU5 BEEE AISARIMA S ] 0 ] £ bRy
VR € T @* R Hﬁﬂ“ﬁ HEE > = [*Bﬁﬂﬂi ﬁuﬁ’p“fﬁ' AlIES
ﬁgrp%g@;g:,g\l o

AT RS

SR P S Iﬁﬁi‘@‘éﬁ’ﬁd%*ﬁ* VTS - ARy

RRUNEI 27 “[F“ E ]ZJP ﬁﬂ*@l S UL RHHCTH B Y R Nk o:eu'aj

SR Y CAE T B L i A TR L R g
[ Ir%%ﬁﬂjuly*ltﬁ sl :gr: FrE F‘vrfjlm TES R [ﬂ Eﬁﬂj‘g:ﬁl Ii&];%g

FPERI AT~ 2 SR 2 AR T R A B
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