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An introduction of new time series forecasting model for oil cargo

volume

Kim, Jung-Eun Oh, Jin-Ho Woo, Su-Han

Abstract F

Port logistics is essential for Korea s economy which heavily rely on international trade. Vast
amounts of capital and time are consumed for the operation and development of ports to im-
prove their competitiveness. Therefore, it is important to forecast cargo volume in order to estab-
lish the optimum level of construction and development plan. Itemized forecasting is necessary for
appropriate port planning, since disaggregate approach is able to provides more realistic solution
than aggregate forecasting. We introduce a new time series model which is Two-way Seasonality
Multiplied Regressive Model (TSMR) to forecast oil cargo volume, which accounts for a large por-
tion of total cargo volume in Korea. The TSMR model is designed to take into account the char-
acteristics of oil cargo volume which exhibits trends with short and long-term seasonality. To ver-
ify the TSMR model, existing forecasting models are also used for a comparison reason, The re-
sults shows that the TSMR excels the existing models in terms of forecasting accuracy whereas
the TSMR displays weakness in short-term forecasting. In addition, it was shown that the TSMR
can be applied to other cargoes that have trends with short- and long-term seasonality through

testing applicability of the TSMR.
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H 15. 2% o=
=2
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1 1 45,327,583 1 49,668,317
2 2 38,024,746 2 39,958,171
3 3 43,648,654 3 46,854,428
4 4 36,024,603 4 39,394,612
5 35,758,490 5 40,694,205 5 43,054,976
6 35,054,490 6 36,451,136 6 41,111,921
2017 7 38,593,784 2021 7 41,950,658 2025 7 44,416,289
8 33,409,029 8 37,621,158 8 40,815,960
9 36,297,929 9 39,510,473 9 42,479,406
10 35,843,989 10 39,744,040 10 43,198,511
11 35,466,066 11 37,721,808 11 42,448,761
12 38,616,987 12 43,853,065 12 46,164,565
7 289,040,765 7 480,572,129 EA 519,565,916
1 40,862,896 1 45,158,896 1 50,444,216
2 34,919,541 2 37,952,546 2 42,308,966
3 39,247,767 3 42,910,955 3 48,557,297
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11 36,970,238 11 41,854,611
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1 44,526,068 1 48,149,365
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3 42,020,189 3 45,505,107
4 35,337,023 4 38,982,151
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9 38,141,321 9 41,492,578
10 38,794,486 10 43,093,383
11 38,128,512 11 41,256,375
12 41,474,094 12 46,089,552
=7 466,275,518 =7 510,722,063




20173 4€9RE 10971 E5% o= Ay
(F 159 2ot 7 EFFe 20209 4
£, 20240 Aoz Izt 59 B EFHES
23 ZAow d=Hth 20189 1Y€ AHgom
AZA7} 43¥ B dolalon, 20264744 wd
199] EE2o| 71 =2 Ao JE=HYu)
202138 E 13 5 5/Le] S} 43 ES
Holxeh, 2022 3K Bl Halle] Huk o]ite] o=
;‘<]7} 470 L% e Aor dZHA 20261

2 A9 Hole A
YolEe] elZol 71E mHe] tRkow TSMRE
9% 5 9 A0 B

=,
o
b
i il
Auj
3L
)
)
5
-
=
i
ofk
::1,
Hm&méirizlo Ko

TSMR2 WS st @il 7] vl
Hits 283 vge dSdlerz 3] &7

el & F s Aee fldeh 238 @)

Aoy i F4¥ 497 ¢ “-‘%va} SHAIRE,
AdAseE S A8 wiel =53 71
Zo| HaHog AR S B, zozoki o]

F s ofF st B EFe] 1Y o=
2 =79 BH4A%E FHAEH TSMRS
= ¥ ARIMA, 9B 23 D&
A Hgte] oSHo] ¢4g FoF e
th E5% dF 2dEA ARMAYE T2 E8EHT
ARG, ARIMAS] A3tH LS Hsla Q
A}
o

2
Ay
tlo
L
o
£

>

O

£ =2 3 & JdE 2l TSMRES €83t
o At mE dFo] rhssitt. a2ja o]9

TEEY dEny g AT 95

frivee

o2

EE0 dF mdaMx Fgo] 7hsddl wet
ekt BopollMm &8 7hse v ooyt A

.
_] a
rlo
i
oifl
oft
o
ol
[rt
tlo
N,
us
o
il
=

p

ot

o
N
-

i
offl
o
2
o
fu
)
=
N
==
i3
R
o
lo,
o%
%
&
ot

id
N
I

o
o
o O

(
=

o 2
o =

= I

mloﬁFIOJi-{Nmﬂ_ﬁl:L
—Yilﬂ':;j' )

ol

A

} =& AR, fRsHES
E'J\Jrﬁ‘r 2 EEY F & 3002 ARG FROZ
Zdely s Aejstas M 2 HEes AA

EG RS A Aol A o

A AAG ©le |
3 Fow £ dSAE A st
AZolli= 20059 1€93E 20173 4971x]9] ¥
3 olelE7h ARSEHSITE fRsHEe] AAlE 74
o= ARIMARY, HE2 7MRRd, deAd 2y
I B =wollA AEA AljtE TSMREF o] a2
Aot 7€ RYEFHe] vl A3 TSMREFHS] #



96 s=mermssX, e H1s

s 2 etk 58 3 23
wEgol da F4 QL Aol FrIHFoH, HE
ol Agele A wE *]ﬁﬂ%ﬂ e[l o tha
T FAEAE gt BY AFelE RY MAPE,
RMSE, MAD, bias, TS7} AMEEHI o™, biase} TS
ol Arse Blofd o #tol S st
ARE biaseh TS ¢ el AR gk HEdt
710l Sl Aol ofHER AAd 24 EPoR

o
L
rott
>.\I

dZel F= AHHER, SV AF
5

287 - Ao - AAE - FEE(2008), QHTe] £ A
Adolishe B85 340 B A7, 7Y
waAEkE], 2243 A3E, 57-77.

AAE(008), A RES o]gsh A Halo] ZiEal
&, SmgutEAsts], A24A A23, 1-17,

2%22(2011), SD7]HH ARIMAS A28 AdolyEsat

of| &0 FaHATF, QAANE W ALY =R

28X, AH3)(2015), VAREEF Bayesian VAREH 9]
E5F dFE v AT, SEFAT, AscH
(), 449-466.

7% - Fdel - 31 TH2013), AEd ARIMA EHE o]
43 FF3E Fo o= JdHAFATIE 9
IS TR, UgnEss|A], A313 A
3%, 3-18

WA - 518 T(2014), SARIMARH-S o]&3t Sauet

FH o UEFTH oS, dgta$sts], A2
A6Z, 600-614,
WA94(2015), +HEHAE FHFe B/ AH|= Al 9
vl 55 T8, SSFhdtn AR e
ARE - AAFEQ1), FNEFHE d5FE ALE s
ARIMA Z SlZAAYR S vl AF, 3=
el gvists] A, A35¢8 A%, 8391
A - AR - a0 RF(2008), BlolHE= ARIMA
ARG 2ds B3 Ao|UEFHE oS B3
AT, ShasERteksl ], A32d Alls, 81-88,
0]34-9-(2015), ARIMA Intervention Model& ©]-&
gk gkl B HFAPFadSe #gk A
T, s deAHg A getE], A4 A4z,
273-288
A71A - A - 32 (2013), IHY HIIE FHS
25 AR #eE A, FEFAT, Als0
A(HLF), 1035-1054.
Az - £51)(2007), Q1FANAGEH 9] IteFTF oS
Zgoll B AT, MEFIAT, A3, 6582
A%H1(2009), SPSS(PASW) A|AIGFQ 61,
A - A7(2015), AFAA 2P T FIEEE
F & Agr vm A, ek, #3334
21111 61-69.
Z738(2008), BT AHE EFFe] FAo B3 A,
25731357, A18H A1, 33-53.
S35(2015), PSS &8 wlE &I AAE A
# o L AAE As B4 Has V[HE

2
o
td

fo =

vy, WAETAL
ST AN A (2014), 20159 FEW FJNEFE o
ZE A

S FFAR(2016) A3 A= FUb)E
(2016-2020).

Lewis, C. D, (1982). International and business forecast-

AY A

ing methods, Butter-Worths, London,
Meindl,P, & Chopra,S, (2001). Supply Chain Management
Strategy, Planning And Operation, 5/,
Pearson Education India,

Van Dorsser, J.C.M., Wolters, M., & vanWee,B, (2012),
A Very Long Term Forecast of the Port
Throughput in the Le Havre — Hamburg Range
up to 2100, EJTIR, 12(1), 88-110,

Xiao,J,, Xiao, Y., Fuj., & LaiK K (2014). A transter

forecasting model for container throughput



Xie. G,

guided by discrete PSO, Journal of Systems
Science and Complexity, 27(1),181-192,

Wang.S., Zhao,Y., & LaiK. K (2013). Hybrid
approaches based on LSSVR model for contain-
er throughput forecasting - a comparative
study,  Applied — Soft  Computing,  13(5),
2232-2241,

Woo, S, H., Pettit, S., Berestord, A,, & Kwak, D, W,

(2012). Seaport research: A decadal analysis of
trends and themes since the 1980s, Transport
Reviews, 32(3), 351-377.



98 sstnizn|ste(x|, MI34Z] A1E

SEuete] AALHE F9& FHFom s 9ol dvrE 53 EFVF IFHo|th Iutel 937 st
< 98 =idt ARy Azre] FxbEa glew Fgwke Zvh AA #pbel S W ok wEh A
3] - AAE £4E BAE] Qs ARFeE JNEAIEe] Fasith dukalA
7oz Fyspg, A BFY ool MdayEoop dth o] FrteAE 2]
28 FH5YE Ao ojfojxel FA|H AMAFe] rshesith wiebrd oY skEoit vt WA &
FFo sl F2 Jd=3d Ay AT EIHE dE B =ERodE A EFHAM 2 ¥Fe Az Q)
= fRIES BY ddez AAsgd. @), SRV F19 549 FAE 2 Qe
402 oF3aat AZE AFEHA TSMRE JREEtt. TSMREFY AFS 3 7I&9
FEYL vaEHE sdon ARMAEFS AH$ EFF Uyt AstEA ol #EIT A
& 5 Y el P, 9eAEERYE vasids o 9@l dEde tha FHeRERo
L, TSMREHS HwAel AHgmel oFge 48 ZAoz Jeigoh =3 37, /e, VAR B
% EAAY TSMRER 9] dntsl 7eAdE S8 2102 Vet

1

Hox ool
it pe o

TACl: retE, UESY, AAY 95 EF 95



