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The combined prediction model based on IGOWMA operator for
the number of intervals of variable weight coefficients

YANG Ye', YUAN Hongjun's HU Lingyun®
( 1. School of Statistics and Applied Mathematics, Anhui University of Finance and Economics; 2. School of

Management Science and Engineering s Anhui University of Finance and Economics: Bengbu 233030, China )

Abstract: In order to maintain the internal wholeness and improve the prediction accuracy of interval numbers,
a combined interval number prediction method associated with both improved correlation coefficients and in-
duced generalized ordered weighted multiple averaging (IGOWMA) operators is proposed. Firstly, the number
of intervals is transformed into centers and radii of equivalent information; secondly, the IGOWMA operator is
constructed with prediction accuracy as the inducing factor; thirdly, the improved Pearson correlation coeffi-
cient is selected as the optimal criterion and a multi-objective non-linear programming model; finally, the
model is transformed into a single-objective programming model by introducing preference coefficients. The
empirical validation proves that this interval number combined forecasting model not only ensures the whole-
ness of the interval number, but also its forecasting results are significantly better than the three single fore-
casting methods and the one combined forecasting method in the literature. A sensitivity analysis of the model
parameters shows that the value of the parameter A exhibit a significant effect on the weight coefficient, the

optimal objective function value and the error indicator of the model, while the preference coefficient a perform
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a small effect on the model as a whole. The above results show that the combined prediction method can effec-
tively improve the prediction accuracy and can be applied to the fuzzy prediction of interval data.

Keywords: interval number; prediction accuracy; combined prediction; IGOWMA operator; sensitivity analysis
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t X, X, warn X 3

1 [66.3,78.7] [69.6668,81.8396] [66.1571,78.592 3] [66.3000,78.7000]
2 [67.9,80.7] [66.4139,78.964 9] [69.6027,82.8193] [67.9000,80.7000]
3 [71.6,85.4] [71.7608,85.527 4] [73.0483,87.046 3] [70.7540,84.061 2]
4 [76.4,91.2] [74.7373,89.093 3] [76.4939,91.273 3] [73.9801,88.149 1]
5 [79.8,95.4] [82.1277,96.296 7] [79.9395,95.500 3] [78.6732,93.8916]
6 [84.8,101.4] [83.4161,99.6995] [83.3851,99.727 3] [82.6790,98.799 4]
7 [86.9,104.1] [87.1476,104.2994] [86.8307,103.954 3] [87.4257,104.5329]
8 [93.4,112.0] [94.7771,113.564 9] [90.2763,108.181 3] [90.5362,108.398 2]
9 [94.9,113.7] [96.0766,115.1928] [93.7219,112.408 3] [95.9814,115.0624 ]
10 [99.3,119.1] [95.7115,114.7441] [97.1675,116.6353] [99.1190,118.785 2]

11 [99.5,119.3]
12 [102.7,123.9]
13 [105.3,126.5]

[101.6511,121.9921]
[102.2213,122.6861]
[105.1146,126.2486]

[100.6131,120.8623]
[104.0587,125.089 3]
[107.5043,129.316 3]

[102.8296,123.2950]
[104.3528,125.1308]
[106.7728,128.5822]

®2 SEMRXEHMNE BB HN A KRR ORHEEFT

t x, Xy, X g, X3,

1 (72.5,6.2) (75.7532,6.0864) (72.3747,6.2176) (72.5000,6.2000)
2 (74.3,6.4) (72.6894,6.2755) (76.2110,6.608 3) (74.3000,6.4000)
3 (78.5,6.9) (78.6441,6.8833) (80.0473,6.9990) (77.4076,6.6536)
4 (83.8,7.0) (81.9153,7.1780) (83.8836,7.3897) (81.0646,7.0845)
5 (87.6,7.8) (89.2122,7.0845) (87.7199,7.780 4) (86.2824,7.6092)
6 (93.1,8.3) (91.5578,8.1417) (91.5562,8.171 1) (90.7392,8.0602)
7 (95.5,8.6) (95.7235,8.5759) (95.3925,8.5618) (95.9793,8.5536)
8 (102.7,9.3) (104.1710,9.3939) (99.2288,8.9525) (99.4672,8.9310)
9 (104.3. 9.0 (105.6347,9.558 1) (103.0651,9.3432) (105.5219,9.5405)

10 (109.2, 9.9
11 (109.4, 9.9
12 (113.3,10.6)
13 (115.9,10.6)

(105.2278,9.516 3)

(111.8216,10.1705)
(112.4537,10.2324)
(115.6816,10.5670)

(106.9014,9.7339)

(110.7377,10.124 6)
(114.5740,10.515 3)
(118.4103,10.906 0)

(108.9521,9.833 1)

(113.0623,10.2327)
(114.7418,10.3890)
(117.6775,10.904 7)

R3 3HEBIBNAENFONEZHESEFF

t M P VN Mo N M

1 0.9551 0.9817 0.998 3 0.997 2 1.0000 1.0000
2 0.978 3 0.9805 0.974 3 0.967 5 1.0000 1.0000
3 0.998 2 0.997 6 0.9803 0.9857 0.9861 0.964 3
4 0.9775 0.9700 0.9990 0.9986 0.967 4 0.9574
5 0.9816 0.908 3 0.998 6 0.997 5 0.9850 0.9755
6 0.9834 0.9809 0.9834 0.984 5 0.974 6 0.9711
7 0.9977 0.9972 0.9989 0.9956 0.9950 0.994 6
8 0.9857 0.9899 0.966 2 0.9626 0.9685 0.960 3
9 0.9872 0.9832 0.9882 0.994 0 0.988 3 0.9851
10 0.9636 0.9612 0.9790 0.9832 0.9977 0.9932
11 0.9779 0.9727 0.9878 0.977 3 0.966 5 0.966 4
12 0.9925 0.9653 0.9888 0.9920 0.987 3 0.9801
13 0.9981 0.996 9 0.978 3 0.9711 0.9847 0.9713
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F4 BLBYBEREMNEHNRHE

ZHOR(H w, We ws

s a=0.5 0.9999 0.0000 0.000 1

a =0.8 0.9999 0.0000 0.000 1

R a = 0.5 0.9249 0.0750 0.000 1

a =0.8 0.8786 0.1213 0.000 1

L~ od a = 0.5 0.9555 0.044 5 0.0000

a=0.8 0.9014 0.0986 0.0000

o a=0.5 0.9249 0.0750 0.000 1

a=0.8 0.8786 0.1213 0.000 1

A a=0.5 1.0000 0.0000 0.0000

a = 0.8 1.0000 0.0000 0.0000

RS VBRAAERSENREHMEASTAUE (e = 0.5)
A=—3 A =—1 A =0.1 A=1 A =4
1 (72.495, 6.200) (72.486,6.201) (72.494, 6.201) (72.486,6.201) (72.500, 6.200)
2 (74.300, 6.400) (74.179,6.391) (74.228,6.395) (74.179,6.391) (74.300, 6.400)
3 (78.644, 6.883) (78.551, 6.892) (78.589, 6.888) (78.551, 6.892) (78.644, 6.883)
4 (83.883,7.390) (83.736,7.374) (83.796, 7.380) (83.736,7.374) (83.884,7.390)
5 (87.720,7.780) (87.612,7.768) (87.656,7.773) (87.612,7.768) (87.720,7.780)
6 (91.558,8.171) (91.558,8.169) (91.558,8.170) (91.558,8.169) (91.558,8.171)
7 (95.393,8.576) (95.417,8.575) (95.407,8.575) (95.417,8.575) (95.393,8.576)
8§  (104.171,9.394)  (103.818,9.361)  (103.962,9.374)  (103.818,9.361)  (104.171,9.394)
9 (105.522,9.343)  (105.338,9.358)  (105.413,9.352)  (105.338,9.358)  (105.522,9.343)
10 (108.952,9.833)  (108.798,9.826)  (108.861,9.829)  (108.798.9.826)  (108.952,9.833)
11 (110.738,10.125)  (110.819,10.128)  (110.786,10.127) (110.819,10.128)  (110.738,10.125)
12 (112.454,10.515) (112.613,10.506)  (112.548,10.510) (112.613,10.506) (112.454,10.515)
13 (115.682,10.567) (115.832,10.592)  (115.770,10.582)  (115.832,10.592) (115.682,10.567)
6 A BRARAEHNENXEHHASHTNE (e =0.8)
A=—3 A =—1 A =0.1 A =1 A =4

1 (72.494, 6.200) (72.479,6.202) (72.488, 6.202) (72.479,6.202) (72.500, 6.200)
2 (74.300, 6.400) (74.105, 6.385) (74.141, 6.388) (74.105, 6.385) (74.300, 6.400)
3 (78.644, 6.883) (78.494, 6.897) (78.522,6.895) (78.494, 6.897) (78.644, 6.883)
4 (83.883,7.390) (83.645,7.364) (83.690, 7.369) (83.645,7.364) (83.884,7.390)
5 (87.720,7.780) (87.546,7.760) (87.578,7.764) (87.546,7.760) (87.720,7.780)
6 (91.558,8.171) (91.558, 8.168) (91.558,8.168) (91.558,8.168) (91.558,8.171)
7 (95.393,8.576) (95.433,8.574) (95.425, 8.575) (95.433,8.574) (95.393, 8.576)
8  (104.171.9.394)  (103.600,9.340)  (103.707,9.350)  (103.600,9.340)  (104.171,9.394)
9 (105.522,9.343)  (105.224,9.367)  (105.280,9.363)  (105.224,9.367)  (105.522,9.343)
10 (108.952,9.833)  (108.703,9.821)  (108.750,9.823)  (108.703,9.821)  (108.952,9.833)

11 (110.738,10.125)
12 (112.454,10.515)
13 (115.682,10.567)

(110.869,10.130)
(112.711,10.500)
(115.924,10.608)

(110.845,10.129)
(112.663,10.503)
(115.878,10.600)

(110.869,10.130)
(112.711,10.500)
(115.924,10.608)

(110.738,10.125)
(112.454,10.515)
(115.682,10.567)
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MSEP .MSEL ., TWSSE.,TWMSPE {# L 3% 7.

x7 BFRGBNMEASTN T ENIREE

B 7 ok @ =00 @ =08
MSEP MSEL TWSSE TWMSPE MSEP MSEL TWSSE TWMSPE
PATHROM ik 1 3.7023  0.0774 1.8898  0.0075 3.7023  0.0774  2.9773  0.0065
TR 7 2 2.8500  0.0288  1.4394  0.0024 2.8500  0.0288  2.2858  0.0038
PRI 7 ik 3 3.6055  0.0511 1.8283  0.0027 3.6055 0.0511 2.8946  0.0043
HABMETIR) A =—3)  0.6695 0.0072 0.3384  0.0011 0.6695 0.0072  0.5370  0.0018
HETMBIRL (2 A =—1 0.5681  0.0070  0.2876  0.0010 0.5282  0.0072 0.4240  0.0016
HATMBR (2 A =0.D 0.6040  0.0070  0.3055  0.0011 0.5456  0.0071 0.4379  0.0016
HETMBIARL(2) QA =1 0.5681  0.0070  0.2876  0.0010 0.5282  0.0072  0.4240  0.0016
HAETMMBIRL(2) A =4) 0.6695  0.0072 0.3384  0.0011 0.6695  0.0072  0.5370  0.0018
SCHR L8 I i 5 vk 1.7391  0.0218 0.8805  0.0019 1.7391  0.0218 1.3956  0.0030

1 7 rb B KCHRE T A 0 A SO B A% 2 0000 ASE AR ) 00 45 22 5 A B 48 B /N TSR IR Ry 3
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