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Analysis of supply and demand distribution of
pension service beds based on BP neural network
ZHU Chenchao, LIU Yaya
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Recently, the problem of aging population in China has become increasingly serious, which caused the demand for
pension service beds was increasing. Therefore, it is urgent to realize the reasonably regional allocation of pension service beds. The
six indexes that number of people aged 65 and above, number of employed persons in urban units, consumption level of urban
residents, number of urban population, expenditure of basic endowment insurance fund, and dependency ratio of elderly population
are chosen to collect the corresponding data in 31 provinces of China over the years. According to these data, K—means clustering is
used to get three classes such as maximum demand, moderate demand and minimum demand. The BP neural network is trained and
discriminant analysis is performed at the same time to achieve the accuracy. Based on the predicted results of six indexes in 2022 by
Grey Forecast Model and ARIMA ( Autoregressive Integrated Moving Average Model) , BP neural network has higher accuracy and
is more suitable to be selected for predicting the classes of 31 provinces in this period. Finally, the score of every province is
calculated by the entropy weight method to evaluate the degree of demand of pension service beds from a regional perspective. The
research results provide a plan of regional allocation of nursing beds, and theoretical reference for government to distribute the
pension service beds in 31 provinces of China, for realizing the balance between supply and demand of pension service beds.

[ Key words] grey forecast model; BP neural network; pension service beds; K—means clustering; autoregressive integrated
moving average model; entropy weight method
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Tab. 1 Final clustering center

BhR
2551 65 % KU L EUAGIEl BREURRE WAL, AFRERKE  BFEAN
UNEE-VIN INEVSIDN K/ T IPN e/ R %
25501 0.273 05 0.166 42 0.372 86 0.234 75 0.366 24 0.572 08
) -0.643 18 -0.635 47 -0.504 99 -0.679 67 -0.684 08 -0.607 27
2690 3 1.670 37 1.984 79 0.798 79 1.939 18 1.531 31 0.560 40
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Tab. 2 Number of samples in each category

ey 2501 2550 2 2451 3
FEARZL 110.000 135.000 34.000
JEy e 279.000 279.000 279.000
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Fig. 1 The BP neural network structure of pension service beds demand
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Fig. 2 Histogram of classification error
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Tab. 3 Predicted values of six indicators in 31 provinces of China in 2022

2022 4 65 % %ulj: B WA ‘ b&fﬁ%ﬁg WA H %ZK?‘?%G&B&E %é@)\u
UNEL N ML AT/ KT/ T YiDN 4L/ Tt FR I/ %
Jest 1 487 982.0 766.002 5 99 419.65 1 842.798 0 19 629 130 12.170 740
K 1472 313.0 266.097 7 70 218.07 1323.5850 13 319 579 16.869 420
(4 8 567 827.0 641.477 0 25 483.97 4759.658 0 36 624 835 23.831 060
1L7g 4 027 498.0 457.537 1 33 692.99 2376.599 0 14 621 749 20.885 580
LEa 1 658 395.0 278.573 3 43 462.27 1 672.693 0 25 150 060 11.557 750
iy 5936 073.0 469.010 3 42 162.02 2 990.439 0 38 662 097 27.005 230
H 2 851 461.0 233.075 2 23 470.47 1 613.338 0 26 728 530 20.073 130
I 4 350 020.0 277.269 2 37 800.62 2 336.298 0 29 997 216 22.423 920
G 3 440 388.0 855.789 7 82 984.72 2180.114 0 30 750 031 28.064 280
LI 8 777 489.0 1157.917 0 87 473.38 5972.571 0 43 275 687 24.523 010
Wi 7 324 364.0 891.845 1 51 090.03 4492306 0 39 423 649 24.142 510
L 7257 321.0 703.827 0 35 006.64 3890.583 0 24 864 625 23.222 290
pizye 3 107 559.0 611.115 7 43 575.76 2 814.561 0 9 940 904 14.318 110
LT 3 632 046.0 426.908 5 31 419.46 2930.324 0 15 266 083 15.064 930
IR 12 402 000.0 912.370 4 57 089.71 6 403.501 0 36 394 219 34.451 170
O] 8 022 973.0 736.647 8 38 148.53 5675.673 0 22 757 992 19.285 340
a4 6 156 384.0 588.843 0 45 574.06 3797.931 0 34 513 670 20.343 760
i3] 7 383 908.0 636.284 9 37 773.72 4303.303 0 13 715 428 23.482 490
¥R 8 659 326.0 2221.010 0 49 068.00 8 908.160 0 88 513 670 13.310 790
] 3958 797.0 408.831 3 31 820.66 2743.833 0 12 539 406 15.878 130
biAE] 777 331.8 103.549 2 53 665.03 597.429 7 3730 184 15.950 000
EN 3 893 540.0 331.450 5 46 465.67 2274.852 0 13 752 027 25.843 320
pu i 9 284 944.0 780.631 8 31 215.64 4.974.710 0 32 100 030 29.467 990
pigll 3 884 745.0 327.070 8 38 551.66 1 986.654 0 6 868 788 23.341 540
= 4 506 890.0 311.110 4 34 471.28 2594.114 0 4754 503 17.669 080
g 168 484.4 69.830 64 33 738.76 122.255 8 1529 201 9.919 364
(S} 3811 162.0 483.594 20 35 270.17 2508.313 0 16 245 489 18.366 130
Hfy 2 632 631.0 240.702 60 34 253.81 1391.851 0 12 264 184 19.392 360
it 419 210.4 72.255 32 38 894.70 369.686 0 6 548 277 12.837 110
TH 580 033.7 67.506 31 42 353.22 449.476 2 3522 633 17.276 090
i 1754 576.0 288.100 20 34 938.94 1 480.547 0 12 053 859 14.374 270
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Tab. 4 China’s 31 provinces forecast categories in 2022
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Tab. 5 The score of each category of China’s 31 provinces in 2022

( descending order)

WX % WA (BT WX 2k W)
it 1 6354541243 || =M 1 1624280.3360

BT 1 6350 648.292 || MR 1 836 358.953 4
Hk 1 5492430975 || TH 1 763 617.775 9

SET- | 5007 543.647 || &H¥ 2 1306 662.070 0
b 1 3951 142.797 || POk 2 320 846.249 1
WrE 1 3773192999 ||[J74 3 18058 712.810 0
vy 1 3675599.337 [|[VLHF 3 9569 469.890 0
P} 1 3461902970 || IHZR 3 8850 268.439 0
17g 1 3404 386.218 || Wi 3 8604 681.313 0
GiN 1 3221428.765 || W4t 3 8272803.978 0
Jog 1 3001 157.107 |[[ilF 3 8236 784.1570
Kt 1 2755742.037 || )il 3 7537277.6300
HoR 1 2736 845.717 || idt 3 7492 084.914 0
B 1 2556 571.277 || %&#& 3 5850 766.242 0
by 1 2377 690.964 ||THR 3 5577 904.748 0
St 1 1 923 063.806
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