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Abstract: Technique for order preference by similarity to ideal solution (TOPSIS) is a common decision-
making method. Here it was used as a new criterion for forecasting accuracy. Based on the concepts of
positive ideal point sequence and negative ideal point sequence, the optimal combination forecasting model
was constructed based on the criterion of maximizing closeness degree in the TOPSIS model. Based on this
model, some new concepts were defined, such as the non-inferior combination forecasting. superior
combination forecasting, redundant forecasting method and dominant forecasting method. Mathematical
properties of this model were studied, in which the advantages of optimal combination forecasting were
expounded theoretically. Finally, an example was given and was compared with other combined
forecasting models. The results show that the combined forecasting model is feasible and effective.
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Tab. 1 The population size of Anhui Province in the past years

and the prediction results of four single forecasting methods

¢ UNSEGITCVOIN
Gy PR SVM BPM1Z: Logistic  ARIMA

SN R g g
2000 6278 6335 6280 6325 6256
2001 6325 6379 6321 6372 6311
2002 6369 6370 6454 6419 6362
2003 6410 6415 6522 6466 6415
2004 6461 6660 6459 6512 6467
2005 6516 6663 6514 6559 6519
2006 6593 6736 6590 6605 6571
2007 6676 6683 6792 6651 6624
2008 6741 6858 6725 6696 6676
2009 6795 6822 6904 6742 6728
2010 6827 6963 6835 6787 6780
2011 6876 6996 6844 6832 6833
2012 6902 6914 7051 6877 6885
2013 6929 7067 6926 6922 6937
2014 6936 6931 7122 6966 6989
2015 6949 7117 6948 7010 7041

x2 BMASTNERNE

Tab. 2 Weights of various combination forecast models

HETTE &

Al2 (0. 500 0,0. 500 0)

Bl12 (1. 000 0,0. 000 0)

C12 (0. 000 0,1. 000 0)

A123 (0. 333 3,0. 333 3,0. 333 3)
B123 (1. 000 0,0. 000 0,0. 000 0)
C123 (0. 038 0,0. 221 0,0. 740 9)
Al24 (0. 333 3,0. 333 3,0. 333 3)
B124 (0. 872 4,0. 124 5,0. 003 1)
Cl24 (0. 056 4,0. 164 9,0. 778 8)
A1234 (0. 250 0,0. 250 0,0. 250 0,0. 250 0)
B1234 (0. 829 0,0. 147 6,0. 021 3,0. 002 0)
Cl234 (0. 056 6,0. 168 4,0.073 3,0.701 7)

®3 BT ETRR

Tab.3 Performance of various combination forecast models

Tk D SSE MSE  MAE  MAPE MSPE

F1 — 182650 26.7110 83.5000 0.0125 3,996 2X10~*
F2 — 103294 20,0871 5L8750 0.0077 2,969 6X107°
B3 - 28385 10,5299 32,6875 0.0048 1.1543X107°
F4 - 28938 10,6320 37.7500 0.0060 1.609 3X10~*

Al2 05000 70901 16.6420 63.4375 0.0095 2479 9X10®
Bl2  0.3477 182650 26.7110 83.5000 0.0125 3.996 2X107*
Cl2 0.6523 10329 20.0871 51.8750 0.0077 2.969 6X10*
AI23  0.6399 39199 123742 455833 0.0069 1.861 1X10*
BI23  0.3477 182650 26,7110 83.5000 0.0125 3.996 2X10~*
Cl23  0.7699 22708 9.6235 33.3177 0.00560 1.4594X1073
Al24  0.6938 3180 111489 38.3542 0.0057 1.6516X10*
Bl24  0.3879 140310 23.4111 77.7415 0.0116 3,502 2X10 3
Cl24 0890 18771 85630 26.6787 0.0039 1.2425X10*
Al234 0.7358 14414 9.7656 31.5156 0.0047 1457 6X10°*°
BI234  0.4416 126430 22.2228 74,7183 0.0112 3.3252X10°
Cl234 0.8301 18025 83911 26.1167 0.0039 1.2251X10°3

HI 2 3 AT LU H o A SCHE S 09 20 45 To0 A A 1)
W3 FEAS/NT 23 5 20 G () FRLITUIREIN 7 32 v 0 8 e
AN AT O 2% AR E 3. 1, KB T AR R
bk, YEIGI J F1 A F2 4040 F1 BACE
0, B F1OZTUA T 5 i, 204 AL C12
MITCA BE S 1/2. Bl % B 300 35000 75 2% 4 3 s A
D ¢12 << Dcizs << Dz << Doy » ML T B (1 FRLIJH
ANUCPE. ST 4 R IR 5 i B0 | S AR A
(R 22 246 X HR I R 3. 4, AR SCHY 4 Fofr BT 00
T3 v A TN 7 kAR LR B R.

MK 3 ATLLE Y AR SCER Y 1 2T TOPSIS #Y
i R 30 B 1) e I 40 TROIABE 70 % PR 2= 8 A (i 341K
T2 5 U4 T A% 45 ST T I ASE 5 1 1% 25 HE A1
AR 7 HUR AR Y 21 B TROIAS A8 RN SRk 14 1R 2
B TR A 14 2% T 158 22 H8 A » R Wi AL & T Oy v
Rt = TIRG .

R T L bR X L 2SS T i ) T AR S
FLIE 5 25 Fh A A 00 J v AL AT DR
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Fig. 1 The actual value and the fitting value of various combination forecast models
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Fig. 2 Relative errors of various combination forecast models
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