REIRER BAONEF 1M * Journal of Chinese Agricultural Engineering
THERB84FIA MK Vol. 41. No. 1, March 1995

VR EE TSI

Comparisons of Model Selection Criteria for Time Series
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ABSTRACT

The forecasting accuracy highly depends on the performance of model selection in time
series modeling. Therefore, how to effectively and accurately identify model is one of the most
important research topics in time series analysis.During the past few decades, several resea-
chers, such as Akaike (1969, 1974, 1979) - Schwarz (1978) - Bhansali and Downham
(1977) -~ Haman and Quinn (1979) and Shibata (1980), proposed lots of model selection
criteria. However, systematical studies and comparsions on these criteria have not been made.
In the present study, 11 criteria, CAT, FPE ¢, FPE,"AIC, SBC, BIC1, BIC2, BIC3, BEC, HQ
and S are used. The aptness and characteristics of these criteria are investigated by the study of
synthetic data based on the accuracy of selection of ture model. Both of the method of
moments and maximum likelihood method are used to estimate the parameters. The results
indicate that BIC1 is the best for the accruacy, while CAT is the worst.
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CAT (Parzen, 1974,13877) :

CAT(K) = (n"2Z o a-?(§) ~Ga-*(k)

FPE (Akaike, 1963,1971) :

PPE(K) =0 a* (n+k)/ (n—%)

FPE* (Bhansali and Downham, 1377) :

FPE*(K) =0 a® (1+ak, /1) » (a=2)

AIC (Akaike, 1973,1874) :

-~
AIC(k) =nlnaa?+2k

BIC1 (Rissanen, 1978) :

BIC1 (k) -ln; a?+klnn/n

BIC2 (Akaike. 1978,1979) -

BIC2 (k) =nlng a?—(n—k) In(1k/n)+kinn
+kIn (k" (522 Gat-D) }

BIC3 (Akaike. 1978) :

BIC3 (k) =(n—k)1n (no a?/ (nk) ] +n(1+1n{ZM
skin ((ZZe2-nTa?) /k ]

BEC (Geweke and Meese, 1981) :

-~ Py
BEC(k) =g a?+ko 121lnn/ (n-L)

HQ (Hannan and Quinn. 1979) :

HO(k) =Ing a?+2kclnlnn/n

S (Shibata, 1980) :

S  =nlng a®+nln(n+2k)

SBC (Schwarz, 1878) :

SBC(k) =nlng a?+klnn
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w A ARMA BB
A 'n ¢ ¢ 0. ] 6
aR2.1 1.200 | -0.600

AR2.2 0.427 | 0.256

aR2.3 | 0.650 | o0.240

ar2.4 | -0.500 | 0.300

aR2.5 1.300 | -0.400

AR2.6 0.800 ~0.500

AR2.7 1.000 | -0.250

AR2.8 | -0.340 | 0.190

AR2.9 1.422 -0.728

AR3.1 1.570 ~1.020 0.210

AR3.2 0.970 -0.120 -0.500

aR3.3 | -1.400 | -0.560 | -0.064

AR3.4 0.600 0.790 -0.504

AR3.5 1.500 -0.710 0.105

AR3.6 0.800 0.650 ~0.504

AR3.7 1.000 0.470 -0.504

AR3.8 1.370 ~0.740 o 0

AR3.9 ~2.100 -1.460 ~0.336
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MAZ.2 0.100 | -0.210
MA2.3 -0.340 0.190
MA2.4 0.650 0.240
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ARMA2 0.300
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ARMAG -0.750 0.583 -0.021 ~0.005
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BICL
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H
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FPE*
FPE=
BIC1 AIC
BIC3 BICL
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H
BICL
BEC
HQ,BIC3
50 %61 BIC3 - |BIC2
BIC2 Al , AIC,FPE~
FPE= AL - CAT
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BEC
HQ
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CAT AIC,CAT
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AIC, FPE~ [BIC3
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CAT
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BE AR(DIL AR 2. » A3 E AR3BHRF - 100 48
ARGEACERREBFEZ2EME AR K
& o AR3.9 = - AIC, FPE™ ¥ QISR R & B
DIREKH RN %Al - AR AIC K FPE® 5
BLEEGEARMBCES  ReHRKFERHE
NS EGEARYE  WRSEETIEE
R AICEETAHEBREAEAEER ARG »
SRS SR 1 BICL R4 -
@MA (W FE MA QR :

ZMAPAEENSHET » RO 2K
AR EEXRBE ST  RELBBUC B
= HFRTEER MA B DB 2 A2 BB
B -

FXRIch DL HQ ¥EAIRA AR () X 2 A I
% > 53798 » HX#KFFE BICI, BIC3, BIC2, BEC,
AIC F; FPE * » & %8 QI SREVAE 7 BN AR A< BO8 bl 7 38
e HERREEAR ARMA(L, 1) HERERER
500 B » B SRR Haite M ¥ R SLREL ARMA(I,
DRSS 884 - & ARMAG, 1) HRBEER
£ 500 1F » ZHMERFT R MABAREHRE
o MR P B ARMAGL) » HFAETHER
ARMA AFEF S HABRA > EREABNA
% -

HERS ARMA X 2RISR > BT
B EERRASARMER - 1 AR (D MA Q)
B ¥R ARMA X 2 RS R AT AW
B - HERHPE ARMA B FF » 21 ARMAQ2, 2) 5

(5) ARMA = : ARMA(1, 3) » BRI BEGERIIRTMRE - B
# 3. EARNF R AR - Bi2%)
AH ¥ 3 " 2 4 -4
| RE
(N) CAT FPE= AIC BIC1 BIC2 BIC3 BEC HQ
50 0.296 0.557 0.592 0.664 0.707 *{ 0.654 0.668 0.651
100 0.243 0.616 0.647 0.787 *| 0.783 0.770 0.794 0.770
R 200 0.261 0.704 0.719 0.863 0.867 *| 0.861 0.864 0.846
500 0.278 0.737 0.733 0.919 *| 0.914 0.917 0.918 0.918
¥354H | 0.270 0.654 0.674 0.811 0.818 *| 0.801 0.811 0.736
50 0.303 0.522 0.542 0.511 0.528 *| 0.517 0.491 0.459
100 0.259 0.582 0.614 0.686 0.694 *| 0.687 0.689 0.643
@ 200 0.318 | 0.732 0.752 0.877 0.889 *{ 0.889 *| 0.878 0.849
500 0.317 0.767 0.770 0.976 0.973 0.973 0.974 0.982 *
¥i9M8 | 0.299 0.651 0.670 0.763 0.771 *| 0.767 0.758 0.733
50 0.300 0.252 0.262 0.300 *| 0.262 0.252 0.290 0.262
100 0.289 0.454 0.472 *| 0.4860 0.421 0.416 0.449 0.423
R 200 0.271 0.553 0.566 *| 0.547 0.529 0.538 0.546 0.528
500 0.301 0.606 0.612 0.653 0.633 0.633 0.656 *| 0.636
¥i9{H | 0.290 0.466 0.478 0.490 *| 0.461 0.460 0.485 0.462
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B ARMA X EEHF S EAEN  WEARNE
HIf ARMA = BINE  BESHAHEER
SE » L0 AT E MR AR SR RS -
O RERE TR

WRECHE  FRTRAEXT » H&EA
ERERER HEE RN ETYHE -
#IFTRE ARBARNGL A ERERER - BN=
50 F N=200 i » & ¥ HIch DL BIC2 2 ¥ FE R
B 5518 70.7 % K 86.7 % ;¥ N=100 K N=500
% > DIBICI S > BB 79.7 %6 K% 919 9% - i@
WS » LUBIC2 2 e B S5 81.8 9% » BICI
& BEC ¥R is B2 BIC2 fiAHZE 0.7 96 » BE#/I
2 Z R BIC1 B BEC i3/ A& H 2 A ¥
B 0 HBIC2 E R EMAEAMBATR - ARQKER
3 N=50,100 }% 200 Ff » &35 {501 BIC2 2

WA TR R R 0 255 52.8 % .69.4 %6 K 88.9
9% ; & N=500B5 A HQ B {ER 98.2 % - MW S °
LA BIC2  MREE R R EHR 77.1% - AR Q)R
=, » % N=100 } N=200 K5 > QL AIC » IS EE &
A RIE 47.2 % K 56.6 % » HIRE R AIC 5 & il
£+ ¥ N=50 F N=500 i > 5331\ BIC1 } BEC £
BT 30965 65696 °

3% 4 RS MA (DR BRI R BN RERE -
% N=50 %A BIC1 2 41.8 % S & » N=100,200

" 500 Ry LL HQ B ¢ 43 AU 46.3 96 46.7 96 K 40.8

9% - WM E + LA HQ Z MEUN FE BE | 1= 46.1
9% « MA@ » BEURHEBE RS N=50 (R LA BIC2
2262 % BB » N=100 L BIC1 ¥ 31.8 % 5
7+ N=200 3 N=500 s & Ll HQ B & > 25l 37.6
963 467 9% - BB E > BICIZ 335 HRER -

# 4. BB LIHEE MARS - BiEE)

n ¥ 5 ] [ 4 ;4
®wA RE
(N) AIC FPE~ BIC1 BIC2 BIC3 BEC HQ
50 0.308 0.238 0.418 * 0,358 0.309 0.081 0.414
100 0.320 0.296 0.433 0.358 0.340 0.201 0.463
MA(1)
200 | 0.319 0.307 0.443 0.376 0.373 0.360 0.467
500 0.391 0.388 0.489 0.441 0.441 0.458 0.498
¥igfE | 0.334 0.308 0.446 0.383 0.366 0.275 0.461
50 0.232 0.210 0.240 0.262 0.252 0.036 0.214
100 0.264 0.244 0.318 ] 0.310 0.302 0.096 0.310
MA(2) :
200 0.282 0.272 0.366 0.322 0.322 0.242 0.376
500 0.278 0.278 0.414 0.324 0.324 0.358 0.426
¥i9{8 | 0.264 0.251 0.335 '} 0.305 0.300 0.183 0.332
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