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Abstract

In this paper the cargo transportation were forecasted for the North Port in Busan through
time series models. The cargo transportation were classified into three large groups; container,
oil, general cargo. The seasonal indexes of existing cargo transportation were firstly calculated,
and optimum models were chosen among exponential smoothing models and ARIMA models.
The monthly cargo transportation were forecasted with applying the seasonal index in annual
cargo transportation expected from the models. Thus, the cargo transportation in 2011 and 2015
were forecasted about 22,900 myriad ton and 24,654 myriad ton respectively. It was estimated
that container cargo volume would play the role of locomotive in the increase of the future
cargo transportation. On the other hand, the oil and general cargo have little influence upon it.
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<¥ 1> 5% xeljlssg s g
(CHe: E)
. HEEH A Aol 45 iste

2001 135,842.127( - ){ 118,215836( - ) 8,060,624( - ) 9.565,667( - )
2002 150,338,070(10.7)| 134,340,542(13.6) 7407,652( -8.1) 8,589,876(-10.2)
2003 170,181,075(13.2)] 154,147,104(14.7) 6,416,7156(-13.4) 9617.215( 12.0)
2004 195,937,634(15.1)] 181,347,520(17.6) 6,357,074( -0.9) 8,233,040(-14.4)
2005 200,093,127( 2.1)| 185,043 528( 2.0) 6,558,951( 3.2) 8,490,648( 3.1)
2006 207512994( 3.7){ 192,635,079( 4.1) 6,015,605( -8.3) 8,862,310( 4.4)
2007 214,045,328( 3.1)| 199,202,082( 3.4) 6,735,388( 12.0) 8,107,858( -8.5)
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<¥E 2> 5% 22| AZAX T

g HEEF | agoy 45 Yurse
1 0.985 1190 | 0884
2 0.892 0.952 0.894
3 1.062 1.021 1.042
4 1.074 0974 0979
5 1.050 0876 1.062
6 1.034 0.957 1.053
7 1.010 0912 1.009
8 0.946 0945 0.932
9 0981 0985 1011
10 0.998 1.048 1.043
11 0.934 1.052 1.002
12 0.985 1.089 1.088

<3d 2> 53 2322 HEXF

12 22 38 428 sE2 58 78 88 98 108 112 128
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3 FrabRe) A2x; (2006~2011) AT JEAE FZAY(F TS A R4
94 EF %—‘-’- 2011, 20153, 2020302 FE3IA AAStR Q. 2011dd+= F EF
o] 28,1739RT, 201539+ 32,3129 RTE A== c}.”)

<¥ 3> FHEe Z5YW 258 8Y
chel: MAT/H, MTEU/W)

T B 2005 2011 2015 2020 v 3

2% 217,218 281729 323,121 385,196

% 1,378 1,525 1581 1,605

1,599 3,003 3,288 3,631 nAE BEG

Al E (-) (-) (-) (1,663) F8E Mo EFF

1,599 3,003 3,288 1,968

A & 2 3 3 4 2 EAAE

Z2 1,84 1,217 1,255 1,279

LR 337 1,289 1,343 1,398

3 3 A 150 115 84 88 2 A

6,531 5,607 5,834 6,083 2N BEE
24 A (-) (3,641) (3,368) 4,117) Z34a Hol B
1,966 1,966 1,966
2 A 72 35 6 3 3} EAA
A & A 2,650 411 427 504 3 EAAE
2,891 10,560 11,925 14,164 2DAE BE
& 3 (-) (599) (1,061) (1,718) A3 o] BeF
2,891 9,961 10,874 12,446

2 g o] 192,430 953,241 292,918 353,993

(ATED) (11,843) (16,093) (18,790) (22,867)

+ F 7,324 8,963 0,376 9,942

RS 209,894 272,766 313,745 375,254 S5 A

RHE: H2A (2006~2011) MZEEE J[EAY FHAH(TAE), HSFAEEH A=A LT

2) 5% =5F d=

AN FFARY FAY EFES FAY BHET ohvs A¥, HAY T EvF¥e
‘%H_ ?4017] 2o 5% LS’J EFHE A&3te Aol dasith g 539 =%

7) A FFAR, “A23H2006~2011) A=a yBAEY FHAY”, ) F5E, 2006, pp.276.
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BT FERYLE 73537 93 AALG U9 Ao g dEAHEE o] 83t At
of A wel AAde] AMEE FES AAZYLE 43 IuF AAEE
A& A3 B dFdAE JAZR g8 #3539 7153 2718 AFFeg £49
A Hadhes U AFHE R (exponential smoothing model)s} AJA| G2 F713<QA W
F8ES 73313 ARIMARE S 3339

T4 AR R3S 73 Fod AP ARIMAS R¥ A3 FAZFT] 49 BFE
FTHRHoz ATty HFRYS AAINNY. AFHBYPAME FAY AFAZN B2 o
FH 2EL A AFey, ARIMARHGME 239 4¥, 289 33, 2y Ago]
ghe 39 ]S WEAHo =z AYPsAA AARFIAT. 2P AY 2 FHGAES I
THZ APEFHL ZJPXNGAAFE FAH Aol AEFHUY. AGE 3 AREA A
T A9 AVIBBER(ACF), FEAG7IFBEE(PACFHE Fx3UA Ljung-boxzdAy Z
B2 BE AR dis) 1 FA8S FAPYEY

7h) AHold EFH

B394 AHElEe ey sEY E5ZFd did ANAE 2FAxe ddel gice
AEY ARIMAR o] H3 RyPor HAHUT APHRLLE B3 wEFHoZ 33q9
HFHOE AAE 239 Z4F FTAZTH 4RSS AW b3 2o

A, 239 HEdAM HEEE 79 AR, AFE %9 7d € A8 RE, ¥
TAZISBERE T8 A FFAA A F& T3t 4ol 1= ARIMA(OLY)
(1L10) 28-S A3 & AW 29 2o dg g <FE 49 2o

=%, 28L& 19 ZF Ljung-boxe] QFAZFe g FoFEL EE AIAAA
FF 0058 gton, FF3lE BICE 274710 th.

AR, YIS TS558 200613 Aol MAPLRE AF ETH ¥H3tE 2¥ AF
Hog Hg¥ F Q= F oA FFolF(level shift)S HASIAT. o] FFol5(level
shift)2 A XA WA BAHHE o dzts I3ty JEAHEA 20063 193} 49
A5 7} F£Fol%(level shift)o] o] ztoz T HL= Ut

<# 4> ZiHo|d{ ESTY 289 25

TE Estimate SE t Sig.
Difference_ — 1
AR Lag 1 0.566 0.111 5.101 0.000
AR, Seasonal Lag 1 ~0.368 0.154 -2.392 0.020
Seasonal Difference 1

8) o147, “dFuH el o)s)”, SPSSo}7}uin|, 1999, pp.277 ~303.
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ol¢} L& mHPoT 1 2011\¥3 201599 Aoy 3o W BZge Az o
21,3909+E, 23,1449+E 0 2 ENY T ol 20071 iy] 2011d3} 201539 EF o] zbzt o
74%, 162% =2 =7}3 ZAojt}.

EI 45 2011d7 20159 9] A EFFo <E 2>9] AAAFE FL3o <FE 5>9
75‘0] Aeoj3stEe 9 EFFE A&y T3 ol #uF 200799 ¥ EFTHY

Wit B <29 2>9F gk FAeojye 20113@F 2015d] W3 9 J=EEZFHS
Efﬂ 799 Z+z} 1,9690E, 2,1149tE o 2 /1A @ttt ¥iE 290 4z 1,5959HE,
L7409t E22.2 714 AL E5FS veEd.

<3dd 2> Zifgoji{9 20079 R ofF Y =5 HlET

22,000,000

20,000,000

18,000,000

16,000,000

14,000,000

12,000,000

10,000,000
(s &) 189 28§ 3% 48 53 6 789 s8® o® 108 g 128

Mo0070 ®20114 ¥ 201544

<E 5 zZHolH =T ofFt

3 Bz ek(E) B 1 L T8 B EH(E) H) i
A~ Al 213,896 957 A A 231,437,922
14 17,151,969 12 18,621,907
2¢ 15,949,033 29 17,404,332
34 17,138,322 3% 18,600,113
44 19,031,747 44 20,489,601
54 19,053,023 5¢ 20513472 _
: 2007 thH] 2007 thH]
2011y 64 18,542,696 20154 6¢ 19,999,117 .
%} 7.4% F7} — °F 16.2% F7}
7€ 19,686,981 74 21,138,070
8¢ 18,237,752 8¢ 19,697,432
9% 17,342 562 9< 18,807,063
10¢ 18,010,522 10€ 19,473,531
11 16,773,873 11¢ 18,246,311
124 16,978 477 12¢ 18,446,923
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W) &7 E5F

T34 AEHe #F 3E EFFA Ui AAE ERFHAAMs
seasonal) .o} HAH EYPo g HAHIG. H7]dN A58 F7F FEL PHO|YHO] ¥
e e ASMA A 2N, HFRAF 2wA, LPGING utdo=
7o EFFS Anidth AR E 53 viEHoz Fdte HFFHoZ 4P
F BAFH 43S d9sd do3 2o

AR, BF Ao MRS R A, AFY g8 7 € AR ER, FEA
ZIBAERE T A5 AARAQN A 58 53 g Ad(simple seasonal)REHE A
A T AJS. 2 B i FARLS <E 607 2 ol /79 Avde FIHE
29 FA71 Qlol @3] AAFA 89 we 1 EFFe] HFEHE Aol viE Aol
o}

EA, 28L& 193 ZF Ljungbox? QEAZ td 4L RE AxoA FoF
% 0058} =¢ton, FF3lE BICE 214250 th

<¥ 6> 77 =S5 g9 L

B Estimate SE t Sig_.J
Alpha(level) 0.600 0.104 | 5755 | 0.000
Delta(season) 3. 7M4E-5 0.184 | 0.000 { 1.000

ojo} Z2 RFPo T Fd 2011, 20153 FF 3EA I EFFS FLsA < 705
RO g o&H Q). ol 2007 uWiv] 201133 2015W9] 5 GAAEFTZo] oF 4.7%
713 Aojtt. gy 741%E 9] 200298 7/ ESFRYUE ¥ AR JET.

EZ dE&E 201139 20158 d9] 9z B <E 2>9 AFATE FE3Ioq < 7>
3 2ol fRIEL 4 E5FE AEHAY. E3 o)E Ut 200799 €W EFHY
Hlasle] BH <19 353 2o §-F59 201193 201530 i3 € 9 FSEFFS BY
14 oF 709tEc 2 71 Bl wd 5dole o 53utge® 713 AL E5FS v
Wk

- 10 -



AAY 282 ol 85 BN 58o 25 5% / 24¥

Fioh

<3dd 3> 7 200749 2 ofjF Y =T Hlukx

800,000

700,000

600,000

500,000 -

400,000 -

300,000 -¢

200,000 - . . - . _
cg: =) 18 28 38 4% s¥  ed 7H 8% o3 108 1E 12§

T =5 (&) H] 3L

27 7,050,520

14 696,958

24 570,131

39 595,368

49 567,166
oire | —oy o
20159 — ok 4.7% 27}

79 547,626

89 552,858

9% 572,849

104 613,008

114 607,338

129 626,162

o) dtgE ETF

A Mse dustEe] EFF A AAE ZRAA= 5ol Rl AEE
ARIMARYo] HF RYPoT HAHUY. APHRE F3f wEFHow F3P3to HFH
o2 d4dE 239 4F FAZFH HARZAS AW oS3 2o

A, 289 HEolA Mg g5 A4, ALY 459 748 # AEEER, F
TAZIZBERE FF A4y FHAHY 2 F& Fud Aol fle ARIMA(0,0,1)
(1L00)2¥ 2 43 + AU EF 9 25 3 FHFHLS <% 8>3 &
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<¥# 8> AdulsltE ==

o g gy

I Estimate | SE t | Sig
" Constant | 79145 | 1470E4 | 53841 0.000
MA Lag 1 0.281 0.116 2427 0.018
AR, Seasonal Lag 1 0.488 0.145 3.373 0.001

FAFELS BE

AEE RIS

=4, 2¥L 14g 27 Ljung-boxd QFAlZ it
4% 0058 E9tony, AF3E BICE 22.8050] 1t}

AR, 2¥HE FEI{AM oL EYo AFHoE NYGT F UEF dAF
(transient) 38 =L FFo]F(level shift)s HAFHATE. YA A(transient) F3FL 002 9]
AFHQA BA2FES FE od3e a4t FFolF(level shift)2 H A WA
BAREE o3z Hadth. FHL&AFAZ A 20023 39, 20053 114y, 200613 59 A5
Al AAIE 739 o) Adgtel 2¥o) HEHIAT T3 2004d 54 A5AAM FE0]F(level
shift)] o]4zke] B FHELFH UG

oo} & RPo 2 3 20113, 20153 YutsE] g EFFL o 806UELE Y
Elydt} o] 20073 thu] 20113 201599 E% o] z+zb oF 0.74%, 0.75% 748 A
o2 BA7IZF F¢Hele 200739 EFHH ¥ £ES AT AR oﬂ—”f—EJ%iE}-

E3F o FE 200110d3 20159 GukstE 9 A EFF) <® 2>9 AF-AFE HES
o <F 9>9 Zo] € EFFE AEIUY. T3 ol FF 200799 AU %—%%94 H]
w3t B <Oy 4>} Bl AuislEo] 99 EFFS AdFoez & Ro|E Ho|A
QAT 201137 201539 dist €8 A4S EFHES HE 999 4G 70%E, 677IELR
744 Bttt WA 8€el ¢ 679EC R V1R JL EFHS JE YO

<Y 4> Autstg ol 2007 ¥

1,200,000

oif 2¥Y EST vuk
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(chef: &) 19 289 3g 49 59 6% 74 Y| 9§
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#0007t ®¥z01114 H0154
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<E 9> YuhalE 2SS A5
7 ] esa@ | Az 7% gse@) | 9=

2 A 8,048,002 A 3,047,435

14 670,906 14 670,636

29 664,436 24 670,267

34 679,054 34 671,095

44 663,315 44 670,203
| L e T L DU xR o R
2011d | 64 669,424 201541 | 6€ 670,549

S % 0.714% T4 ok 0.75% 7+A

74 668,102 74 670,474

k! 660,832 84 670,065

94 696,567 94 672,087

104 664,395 104 670,264

11¥ 669,706 114 670,565

124 676,060 124 670,925

FE 20119 201599 B3olA A’ AR dFd Adeld, §7F, 4igIe] 3
A EFFS <X 1007 Pol 4 2290002 24,654 EC 2 o= AT o] 20073
el 22 of 70%, 152% F74gk EFFoldh. oldd EFF St AHIES]
HelEFo] S/ Aeg dFHe o] Fad AU ALz YEyh. duFez &
Tl HIFol ¥ FRIEL FUHE Holth €A #FEE AT RAo: R &I
ANtatE ol B AR ot 200787 A FAIE RAOE dEHAYD 4=
5% AAe €8 E5ES 19 499 /M v, 294 M AE AeE YENT-

- 13 -



St K] M24AH 25 (2008. 6)

< 10> 5&e A od=235HE)

7B deo) 5% e A
% 213,897,957 7050520  8048002| 228996479
14 17,151,969 696,958 670956 | 18,519,883
29 15,949,033 570,131 664,436 | 17,183,600
39 17,138,322 595,368 670054 | 18412744
49 19,031 747 567,166 663315 20,262,228
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