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Traffic Forecasting Model Selection of Artificial Neural Network
Using Akaike's Information Criterion

Z 8l 9 G £ 3

(F=dd7l=d7d #4237 (T=F24712d79 44479 (@9 AFH

oX

olf

o M)

£ X
I. 48 3. AZAY 28 74
1. 253 A5 A% 47379 o2 V. 23 24 A3}
M. =38 A4 V. 28
LA AR FuEd

Key Words : A1724%W RdA%Y, nEF HF 2F 943 432 F(BP). AlC(Akaike's Information
Criterion), AlAIE ¥4

e <
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HZ 2F5F d3% A% AF 4 W(Artificial
neural networks : ANNs) F2$} shgW¥Hd] ojgh
A7} teksiA A== gieh o] AL Awe] §A
& ¥4 %23 (non-linear model) 22 &3 el
A FEE /3 Q7] WEeldt a8y, AR
v 2yol7] wiEo) e v/l (parameter) &
A3 HBA B (overfitting) EAlol FEl3]A
1=

2 =RdMe 2%5% &S A% A4Y 2¥qM
HAFE dlad] A3 Atez uHse] g o
&3 2 Ae71F(model selection criterion)ol
3 HgAdo) tejr] LolEgitt. B3], AICAES &
Aoz BYPYr|Fos Mhd 1o AAY FF¢S
glagta A Aold-E BAE & deAE HES
Baz g},

. RSE GFS e MAY 0|2
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g duEe £8F 2AE o83l ed2d)
&9 /ISR E WA, 283 X8 e43
of JARE YgEe 2YETe JBYEE WA
= 27 9#Ag dmglS(error backpropagation
algorithm)$& A&t}

A4 FA ©¥]4¥ 23 (non-linear model)
o2 7283 A" Q12 €& sRa ok s,
H 43 23ol7] wjo] B v/l ¥4 (parameter) &
A3 FHEA BT (overfitting) FAlY R

Input Layer - Hidden Layer

Output Layer

J

a! = logsig(W'p+b?) a? = logsig(W?a+b?)
(I3 1) nEE &2 A%t cheslEl off HYEER

FARE et £ =RdAE o2fd AAE d5S
A% A73% By FHFE il f Pt
2 oyfdse] g ket ZFEA97]E(model
selection criterion)oll T3t 84l s 4%
2N AAY o8] zte= A E FoliA it

n, D8 M
1. A Xt

2 a7 Agsle Age felve diisze]
ABFD & AT 6719 aEFHE 15 (TPGs:
traffic pattern groups)2 X ¥z A AH&
Al AAE A52 g3t A

AEF AAYE AR U BE 71T 1997(1)H
B 2001(52)71A] 4 HY w5 Agelch. gl
o]$5 & In-sample 717+ 1997(1) %8 2000(52)
7Aolx, o] ©o]&¥E out-of-sample 7}t
2001(1)%€ 2001(52)7H1 2 gk, ZAHQA HelE
H5p7] Y8iA 2 dFoe AZAQA G i ge
EFdo] A d&8 HY A5 FEEE APde
d&¥ Bd A, $Y ARE Fx3 ARSI

2. D@ME JIE

AR AAY BEAEA oD F2 ARER

D a%old ‘=29 & A (point), AZ(lane) Ex FH(section) S B A7 B9 FHsbe Ao Folm, A 4o wt 15

¥, 1A%, € a¥%os JAIH
2) LBF 54o] fAF GA2AAAES BY



et w & x| M2H M7F, 20044 128

(1) 29 Mg 71F

157

Critieron Definition Critieron Definition

SSE pHETETE AICC g () + 7Py
AICt log (E SSE ZIOgT!m) BIC log (2 SSE) + mlngj )}
AIC2 10g<55E>+ 2m RMSE | L sse

AIC3 o te(E)+ A MAE L5 -3l

AIC4 tog (S5E ) + 2¢2 MAPE +s ]——(y"y‘f‘)‘

(B 2) & A2olM Metsl 51H
Criterion Best model (in-sample)
Spot #1 Spot 42 Spot #3 Spot, #4 Spot #5 Spot. #6
SSE N(5.1) N(5,2) N(5,1) N(4.1) N(5.4) N(5,4)
AIC1 N(5,1) N(5.2) N(4,1) N(2,1) N(5,4) N(4,4)
AIC2 N(5,1) N(5,2) N4, N(2,1) N(5,2) N(4,4)
AIC3 N(2.1) N{4,1) N(4, N(2,1) N(1,1) N(2,3)
AIC4 N(1,1) N(1,1) N(L, N(2,1) N(1,1) N(1,1)
AlCC N(2,1) N(4,1) N4, N(2,1) N(1,1) N(3,2)
BIC N(2.1) N4.1) N(4, N(2,1) N(2.1) N(2.1)
RMSE N(5,1) N(5,2) N(4.1 N(2,1) N(5.4) N(4,4)
MAE N(2,5) N(4,5) N(5.4 N1 N2, N(3,4)
MAPE N(4,1) N(4,5) N( N(4,1) NED | NGB2
§ SSEE AlAwe] H|Mde] B4 wid 73 J= (B 3 4= X=zolM MEE 38 45 2F

Aot ARG AHTF ZAE ¥
AHEA BARE Res) f18iA Akaike(1969,
1973, 1974, 1978)+ SSE7t Zeld& Axe &
< AR ske 1CH HE e A ol
e o8BS RIS AE AIC VIE ol
BIC| 71%e] BHH A& ’“FH"]EL, E Ardde
(E DA Helg 23387188 2883t

LY 7 o2 SSE

g8 s 7t p olm &Y wESTL kA AAY
ol A vis) H<(total parameter)?l (m)e
m= k(p+2)+1 °1E‘r.

7 49 Aoy 4 ::554 24 =EFE 194
57k tiekelAl et 257
TSI,

Best model (out-of-sample)
Spot #1)Spot #2|Spot #3|Spot #4)Spot #5)Spot #6
RMSE ! N(2,1) | N(3,5) | N(2,1) | N(2,3) | N(5,5) | N(4,4)

Criterion

MAE | N(3,1) | N(3,3) | N(3.1) | N(3.5) | N(2,5) | N(1.1)

MAPE | N(3,1) [ N(3,5) | N(3,1) | N(3.4) | N(2,5) | N(4.2)
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AR e ASE A, dile AR v 28S F
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(B 4) 35 X2 ABSKROM ME4E DY H|W(Spot #1)
in-sample out-of-sample

RMSE RMSE | MAE | MAPE
%100 AIC1 AIC2 AIC3 AIC4 AICC BIC <100 | x100 | x100

4 | 1.4545 | -8.4477 1.9616 | 1.2352 [10.1540
7 | 14556 | -8.4408 1.9622 | 1.2364 [10.1602
10 | 1.4561 | -8.4367 1.9618 | 1.2353 [10.1578
13 | 1.4566 | -8.4334 1.9612 | 1.2339 110.1534

ko)
=
=]

16 | 1.4567 | -8.4314 . | 5. 1.9586 | 1.2291 110.1345
5 | 14187 | -8.4953 7.7331
9 | 14203 | -8.4873 . . . . . 1.5923 | 1.0621 | 7.7755

13 | 1.4211 | -8.4827 1.5923 | 1.0634 | 7.7840
17 | 1.4216 | -8.4794 | -8.4669 | -8.3425 | -5.7145 | -8.3269 | -8.0688 | 1.5912 | 1.0630 | 7.7832
21 | 14218 | -8.4771 | -8.4622 | -8.3036 | -4.2456 | -8.2795 | -7.9655 | 1.5892 | 1.0609 | 7.7733
6 | 14197 | -8.4920 | -8.4856 | -8.4512 | -8.1599 | -8.4491 | -8.3542 | 1.5908
11 | 1.4214 | -8.4838 | -8.4748 | -8.4002 | -7.3323 | -8.3936 | -8.2225 | 1.5950 | 1.0490 | 7.6385
16 | 14223 | -8.4789 | -8.4670 | -8.3505 | -6.0204 | -8.3365 | -8.0920 | 1.5960 | 1.0516 | 7.6584
21 | 1.4228 | -8.4755 | -8.4606 | -8.3012 [ -4.2236 | -8.2768 | -7.9620 | 1.5954 | 1.0523 | 7.6657
26 | 14230 | -8.4732 | -8.4553 | -8.2524 | -1.9417 | -8.2143 | -7.8324 | 1.5942 [ 1.0510 | 7.6629
7 1.4082 | -8.5068 | -8.4999 | -8.4575 | -8.0477 | -8.4547 | -8.3440 | 1.6434 | 1.0711 | 7.6369
13 | 1.4104 | -8.4975 | -8.4874 | -8.3957 | -6.8738 | -8.3864 | -8.1850 | 1.6403 | 1.0757 | 7.6586
19 | 1.4111 | -8.4928 | -8.4790 | -8.3362 | -4.9996 | -8.3161 | -8.0282 | 1.6379 | 1.0754 | 7.6550
25 -8.4891 1.6342 | 1.0746 | 7.6457
31 -8.4868 1.6331 | 1.0737 | 7.6440
-8.4551 | -7.9061 | -8.4515 | -8.3250 | 1.7266 [ 1.1237 | 7.9697
15 | 1.4053 | -8.5033 | -8.4919 | -8.3828 | -6.3240 | -8.3703 | -8.1388 | 1.7186 | 1.1245 | 7.9592
22 | 14063 | -8.4981 | -8.4824 | -8.3127 | -3.7833 | -8.2853 | -7.9549 | 1.7122 | 1.1215 | 7.9327
29 | 1.4068 | -8.4947 | -8.4749 | -8.2434 | -0.2826 | -8.1944 | -7.7717 | 1.7100 | 1.1208 | 7.9284
36 | 1.4074 | -8.4917 | -8.4680 | -8.1739 | 4.1790 | -8.0957 [ -7.5884 | 1.7065 | 1.1185 | 7.9124
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madel selection criterion
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B3k Aoz WrEQ Wi AICde] Aes A71E BEH7L 71%0] Basit). old & AFdrE

He] B¥3 WAl 2 AoE B2EY} 2P S B4 F3 AIC3, AICC,
BICE ¢339 ngg Hdsie 71gozA on)7}
V. ZE Qe Aoz BAHNY. oz Wik Be AR o

g EAMo] dgdin], o AAYE Az dFd 40|
AT BEF dF HollM AFT Eol g @ 27



CEgE(2002), wolA et MEG AAYHESFE
o} 43 wEH HAIEFI W) AADTFA (Traffic
Pattern Groups-based estimation of AADT
using Bayesian Sampling and Neural Network
Discriminant Functions), A&Wew e w
A=, pp.57~T7.

. &87(2002), AICE °1&8 A7A%wd Ao
#A3 AT, gdietm, AALEkY =T

. Akaike, H.(1969), Fitting autoregressive models
for predictions. Annals of the Institute of
Statistical Mathmetics 21, pp.243~247.

. Akaike, H(1973), 2nd International Sysmposium
on Information Theory, chapter Information
theory and an extension of maximum likelihood

& P

159

prinsiple, pp 267-281. Budapest:Akademia
Kiado

Akaike, H(1974), A new look at the statistical
model identification IEEE Transactions on
Automatic Control AC~19, pp.716~723.
Akaike, H(1978), Abayesian analysis of the
minimum aic procedure, Annals of the Insititute
of mathematical Statistics A(30), pp.9~14.

. Bishop, C.M.(1995), Neural network for pattern

recognition, pp 116-140, pp.371~380.

. Fausett, L.(1994), Fundamental of neural

networks, pp.11~21, pp.289~316.

. Martin, T.H., Howard, B.D. and Mark, B.
(1996), Neural network design, chap. 11,
pp.1~25,

FEM R HHe
=&Y 2004, 10. 13
=EAANY 2004, 10. 29 (1XH)
AlAtEEY 1 2004. 10. 29
SHEYF7IS 1 2005, 4. 30



