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Abstract @ The aim of this paper is to forecast passenger numbers and freight volumes in 2005 and it is proposed optimal tonnage of
passenger ship. The forecasting of passenger numbers and freight volumes is important problem in order to determine optimal tonnage
of passenger ship, port plan and development. In this paper, the forecasting of passenger numbers and freight volumes are performed
by the method of neural network using back propagation learning algorithm. And this paper compares the forecasting performance of
neural networks with moving average method and exponential smooth method. As the result of analysis, The forecasting of passenger
numbers and freight volumes is that the neural networks performed better than moving average method and exponential smoothing method
on the basis of MSE(mean square error) and MAE(mean absolute error).

Key words : Neural network, moving average method, exponential smoothing method, back-propagation learning algorithm, MSE(mean
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Table 1 Navigational distance and tonnage of passenger ship
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Fig. 1 Trends of passenger numbers and freight volumes
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Table 2 Average passenger numbers and freight volumes

3= d £ 5 $g718
Qe dE AE 3356 WA o 7 35
R 2912 42 4995 % 1995 188914 43343
el 203 1996 209076 78218
- 9)v} A7 2]2 108 146 1997 219885 76383
B - g e s AgH E)2 248 20.4 1998 187943 51815
EE RN 178 ‘ -
s o)Al =2 il ‘ w5 1999 194287 58737
e 208 2000 194647 62302
23 A7) ] -5 ) 5
it A % ) 19 570 2001 191700 57170
3.
=38 -9ke il — a2l 194 26.2 2002 189322 60424
e A 15 A Wit 196972 61050
v o o8 A7 203 %5 '0‘4 ‘ 10901
ez g 7h 277 A 10706
-7t vl sd 7he gl 257 20
B3 -QHF JEINS ; 95 ‘ -
- Qb E 35 7k E 250 12 3. of|=uiol o|=X HH;:|
SR o) 213 237 256
BE- ST 9 o) 166 85 e s oo a . -
s — “ % o Alssh S AEE 91 AZupgelis ol EHin, 4
g e e =N & 4 X ~ . - 3 v a -
EEL) b 1 2 23 FREAA ATAAES Sol Ak o1 F AR 2
WA - olu} 21319 154 338 Makell lo] Bk Gtxu mi/dae] AR $& dag 8
3 el 273 Al @3, FHH Ao wpet g5g ot B o FHu Y
23 2H4 EE 321 17 & PPN F Qo) AAY AF ol BT A8 Ut
sha e 2 346 (Haykin,1994). ¥ 3ol Feuled wiz Ay
LAl Q) 3} 2 vl . = )= = = s} E ez
T :— : 3 y“q 13 104 (back-propagation) 8h5 ¢+312] 58 o]-83lo] o FX & F8
Bl 2%
e 22 aa, ol EHE A 4ol g |2 vlsa,
2.2 228 oot st He 3.1 FHUEYS 0|8 olEH
wagy ool el A% Fig. 13 zbol € AA 311 dx9 due=
217 745 2o] thit tho] H]3F il et 5L E-2ko] u] ok N
AR GE BHOL i ol We) ART HEEN N wwy chaset s dzel olgw das sadne
Aoz Z7hETh BED oA e A o] §H Ao
gkt 2.8 Q)5 E 7k 9l Al a7 Alo By
ek AE-zAF A 80%0) Are] & - Hitgel Row v} Tt A 14.0]'\ —1;&1(}\(1’) t :_:11 ;] gk 2) _]' 1;1 2t
oL Z1 2 (s} o) Q) 7o =17 = & [e)
o) M=ol BEko] 89)o) Tl glole FrFH wagael & A ti_-cx)— ]’—1’: 39 1]_— EIES u—‘r‘ Ffvl @S AASIE FEH 9
9lo] glolel Zo & by} N askshiz Waken i@t (Rumelhart et al,1936).

- 510 -



E:Zp}Ep, (E,= 0,)%)

Z(dm
pelA SEHE S, £, puiA diEd o
gk QAo g, 4T % ZEol A QA4 ousicl
§Puj AR g kg Fe AWE Az d4 299 5

1
BrtAlw e HAs dvIfEiM AAT

2Dl A pi=

Al X‘“

Lt
%=1

Bk 1A7HE A of
e @l vl Ak MaH: WFoE AATFEAE A
& WA RAQ AAe Y daelFeln #48 §
iz Tk dof g w}ew ool iz 7 F33rH
S HQ)R EASE vAE sAE e ATk

43 (Haykin,1994).

0= +1 - @)
olabe] st tuelne) StruAL Ygu pr
Al AARRS QANE 278 dut

A2 C EEEE ddn 12w o Aoy su

Ja)'eh elad
LY Aatrst sk

xXp="(xg, %), ...

vy=(¥, ¥, ...

GA3  Aarst g A o Ao o]-g3fo] &4
Z J¥E net, W FEE SVE™W net,, Q) A4 3Eo
A sk
net,;= él wix, + 6 (3)
nety= 2wy, + 0, (4)

WAL A ZLRo ghE f3 o] Rste] 2HZe] Y o
W FH 59 &9 0,5 HO), )} o]
0,=Ffi(net,) (5)

w=fi(nety) (6)

GA 5 dEARe] BuEd g9 HA F9 o0,%9 2

o3t M ol Poha, FHFE) 0 iz shirs)

WMol ox £, @3 re] A gk,

pk: (tpk— Op/e)f}f)( netpk) = (tpk_ O]Jk)oﬂk(l - Ob}e) (7)
E=E+E,E,— /ﬁoaik) (&)

WA 6 euEe] 938, 2O)sh Pol k),

8= 17 (nety) 33 8uWy= 3 8uWio,(1— 0, )

=
of
A

Wi(t+1)= W,(D+ 78,0

GLt+1)= 8D+ By
GAS - A ET LAl AFA W, ok 2y
# 20D A28k 2ol A

Wt+1)= WLt + 96,0,

0,t+1)= 0D+ 55,

(10)
an
= A
a2)
13)

FH FHELEE FEA77] s 4049 o] mudy
& ARgskith

AWt D)= AW, (t+ 1)+ aW, (D (14
AWLt+1) = a W (t+1) + BW (D)

a® g QAL W, o W, o 2" Aol

A9 ¢ R S tiske) A g wizkA] 297

@A0 - E85FY 2% E7F 001e]ste] A 100,000 A

2%
oy
.
-
—E
b
=)
oo
~|o
o
i
—_
s
>
o
o
%
4o
2
S
=
ot ok
o ¥
L

| O
o
o
ST

o m r
o

i

i

N

N,
©

¢
oy
2,
hit ]
L

+
=
&

| =

it —x(HIGH — LOW )+ LOW

min

Vu=1,..,.N

- 511 -

o
<o
[
—
=
_,’. «
i)
oj
1o,
-]
T

it

{

)
<
o
=]
S
—_
Hu
ol
S

> 27} 0.01¢]

(15)



BEg oA R A ARG el B A

ANA x4 HAl oAz xR E AHarakd ghelul. dlolEelir @iz FEATFEA (0<a<1) o HHAA Yt
o:]z,_roﬂ 3k rEuEYde] Fdo ARy z}g{‘{- 19956 1 2 Al A A7) ~4l(18)°ﬂ Heolg HoA oo} A
B 2001d 12970 7d7ke] o AEHE A(15)F o] ®ake] Wit ARE HAspel
A 1%5}6}04 AdHstAE A4 gigk AEFE Aune 2002»1 1 3Tk
ARE 12970%] 13z oo Ard g i vk

_‘.
-
; .0
.
i
S
<
!
i
S
—_
[
-
i
o
o
2>
B

shEeke] tiar Ed W AEE i of A ok Talvl Minimize Ba (20)
AZ4 As dEdH 2t

AP LA B:—lt | A~ F, |
321 ol ) >
. . subject to
ol it ol e A% e 46 ek ’
, 0<a<] (21
= lAi
M= Fm=M, 16 Fig 32 o7 NAF AL FEaREAE el Hat

;
A% (01108l B AFA WekE thehuich weba HitA
Fooiz b1 AR o) deel st af ol Zgkolan, A, 33 Hoaph 744 Hastslis G345 o3 dn5e) A% o
Axel olzigst shu g MRS Gt M A" o =046, HBEES ¢=0600T. AL AT A a7t 5
Aol B AEgeld mo Bt /e] Folth ¥ iz BWAF oz AN AE 4=000, HEFE =071
oA o gl o MARsh ey Atz WM ARFAZL 12 ol
aobth BT Wekd Fig 29 2ol m g 9ol A 125

AA old W shwe PHARLANSE), HuEite AT, I
(MAE)®] ©7hst AH3hsle). oo 25} of 7o} shebe] 5 rosono
90000
A 2.At, &EH‘J’H?.?JV} 7HE Azt e w2 44 70000
L 60000
sttt $bH, b Al ekl AosE e ek A7), 28) 50000 — — .
40000
i} gho] L}E}»ﬁ_ ~*r Ak, 20000 —
10000 e ”
0 .
1 N N 0 o1 Q2 0.3 o 4 05 S .6 0.7 o8 09 1
MSE=-5; Zl(Forecast,-* Target)® , N="4%F (7
= . P . .
Fig. 3 MSE and MAE in accordance with a value
N
MAE=—}V 2] | Forecast;— Target;| , N="&7 (18)
= A =
I 4. o{H==L} 5= O|F
—e— 5t B Y MSE(W G E) me Of B S MSE(H 2 )
st2 e MAE(Y &) of 7 MAE (¥ & ) _ . - L
o | 4.1 APIY olEwT FEUEYe| oS5 vl
30000 A
25000 Fig. 437 199651 19046 200251 12€74%] SrdvlEg o]&
20000 , N
15000 Hyt, Aol ok Hxg o A4 dFgholal Fig 5
tocoa |
= oshE Rk ol gk vEkiich
5002 L". P 8| EAC— Y 77”;,{‘4_‘, S )
2 3 4 5 [ 7 8 9 10 11 12
MY e FBUEY olsyEY Ay
Fig. 2 MSE and MAE in accordance with m value 450000
400000 ? ¥ E
< 350000 f !! . z " i
322 A|eE g 300000 ; s ; ! %l‘ ?
250000 7£ d g1
o 200000 @" S ) . fﬁ
A= sk ol o3k of HA2 A(19)9F ) 150000 jé k. q z}n W.w-ﬁz\‘ e ¥ er Froe L
100000 * - /
50000
F,:Ft 1+(1/><(A,,,,—F, ]) (19) Oco ~ © @ =3 = o -
8 5 2 2 g 5 8
g g g 2 & & g

= oA AY Mg e o Fgkela

F, Fig. 4 Difference between actual passenger numbers and
F, = t=1 A7 dFgkelvt. A, | = =1 232 HA

forecasting passenger numbers

- 512 -



o 1
;g"{"XH T u

—— A EE - FHHEY olsE Y | 4E gy
180000 - -
160000 !
140000
120000 {
100000 Ly ¥
80000 | R 1&’\ /A i 5
Wity 07w L o B lufs
60000 |a t * Xat e ?\,,J’, W gy S
40000 = * *"*"w;‘ M Le &
20000
a ‘
o ™~ «© f=2 < - o
[ D =2 or] (=] f=l o
@ [} =) @ (=] o (=)
- b - - I Y Q

Fig. 5 Difference between actual freight volumes and

forecasting freight volumes
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Table 3 Comparison of accuracy in each forecasting method
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Table 6 Forcasting of passenger numbers and available
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