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Research on the prediction of elderly service beds based on a grey

system framework from the perspective of regional differences
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Abstract . Objective Based on the theoretical framework of the grey system, a combined model suitable for the demand
prediction of elderly care service beds is constructed to reveal the future development trend of elderly care service bed resources
in different regions of China from the perspective of regional differences, providing decision — making references for optimizing
the allocation of elderly care resources and the formulation of related policies. Methods  Researchers construct a combined
prediction framework integrating improved models such as the fractional — order grey model and the non — homogeneous discrete
grey model. Based on the relevant indicator data of elderly care service beds in the “China Social Statistical Yearbook” , they
predict the changing trend of elderly care service bed demand in the four regions of eastern, central, western and northeastern
China from 2024 to 2028. Results By 2028, the number of elderly care beds in China and its four representative provinces is
expected to reach 6 653 258, 740 181, 572 245, 184 002, and 237 566, respectively. The demand for elderly care service
beds in the four major regions of the east, central, west and northeast all shows an upward trend. Especially in the east and
central regions, the growth is more significant, reflecting the greater elderly care pressure brought about by the intensification of
population aging. Although the overall demand in the western and northeastern regions is relatively low, it is also showing a
steady upward trend, indicating that the pressure of elderly care in these areas will gradually increase in the future. Conclusion

The resources of elderly care service beds in various regions of our country will continue to grow in the future. The allocation
level of elderly care resources in the eastern region will still be better than that in the central and western regions as well as the
northeastern region. This research can better reflect the differential characteristics of elderly care service demands in various
regions and provide strong support for the scientific allocation of regional elderly care resources.
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Table 1 The standard for evaluating accuracy
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Fig.1 Modeling process for elderly care beds
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Table 2 Original data for China and four representative provinces from 2012 to 2023
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(N) (FE/1 000 A) (N) (FR/1 000 A) (N) (FR/1 000 A)
2012 0.000 831 105 704 21.48 7597 36.73 5189 28.64
2013 0.000 822 108 261 24.39 8 030 41.39 4741 27.16
2014 0.000 822 113 171 27.20 7925 38.61 4922 27.25
2015 0.015 500 2 230 465 30.31 157 135 41.02 102 146 30.12
2016 0.000 837 125 642 31.62 9 048 40.33 5716 33.02
2017 0.000 840 130 428 30.92 9210 40.23 5955 31.83
2018 0.000 820 136 645 29.15 9 435 39.45 6 059 32.77
2019 0.000 780 137 283 30.53 9 447 40. 89 6 026 37.29
2020 1.000 000 190 635 280 31.10 13 726 531 40.78 8 424 339 40.07
2021 0.001 058 212 419 30.52 15 354 39.30 9524 39.04
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Table 3  The number of elderly care beds in China and four
representative provinces from 2012 to 2023 ( Unit;
beds)

Ay 4 VLR el (5] LT

2012 2732277 335786 178 836 52 297 119 680
2013 3212270 404 336 156 631 64 397 127 908
2014 3744 831 372 270 163 189 71 539 130 334
2015 4361 638 415 850 198 493 92 868 119 468
2016 4746 476 435978 225514 104 653 132 669
2017 4800 993 449 635 230 036 108 761 131 664
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Fig.2 The number of elderly care beds of China and four representative provinces from 2012 to 2023
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Table 4 The prediction error value of the number of elderly care beds under the grey model framework ( % )
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Table 5 Forecast results of the number of elderly care beds (taking Jiangsu as an example) (Unit; beds)

ARGy JRAR R GM(1,1) DGM NDGM FGM CFGM DAGM NIPGM
2012 335 786 335 786 335 786 335 786 335 786 335 786 335 786 335 786
2013 404 336 371 630 371 946 384 950 371 630 356 736 371 630 371 617
2014 372 270 391 441 391 728 396 553 391 441 394 111 391 441 391 438
2015 415 850 412 309 412 562 410 490 412 309 423 686 412 309 412 313
2016 435978 434 289 434 505 427 228 434 289 448 722 434 289 434 298
2017 449 635 457 441 457 615 447 333 457 441 470 765 457 441 457 452
2018 453 916 481 827 481 953 471 480 481 827 490 680 481 827 481 838
2019 495 241 507 513 507 586 500 483 507 513 509 000 507 513 507 519
2020 559 768 534 568 534 583 535318 534 568 526 081 534 568 534 567
2021 570 333 563 066 563 015 577 157 563 066 542 174 563 066 563 052
Simulation MAPE (% ) 3.06 3.06 2.56 3.06 4.90 3.06 3.06

2022 570 877 593 083 592 960 627 410 593 083 557 460 593 083 593 052
2023 561 768 624 700 624 497 687 768 624 700 572 076 624 700 624 647
Forecast MAPE( % ) 7.55 7.52 16.17 7.55 2.09 7.55 7.54

T IHLEE AR MAPE fiR/MA

FT 6 2024—2028 4F- A K KA A 10K A 50 45 1

Table 6 The verification results of accuracy for China and representative provinces in the region from 2024 to 2028
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XI5 o MAPE TR 6, 4 %ot TR
o (%) e C i P 5%
4[5 NIPGM 2.72 0.996 9 0.036 3 1 1 % ( BATF)
IRARHL X (VLR CFGM 3.15 0.994 5 0.042 4 1 1 % ( BA4F)
rhE A X (L) CFGM 3.96 0.993 5 0.0518 1 1 % (R4F)
PEHR M X (BeTh) NIPGM 4.23 0.996 9 0.058 3 1 19 (RAT)
FAbHbIX (31 7) DAGM 5.17 0.995 4 0.066 1 1 19 (RAT)
RT 20242028 A4 S 45 K ISR ARA B (B4 5K )
Table 7 Forecasted data on the number of elderly care beds in China and each region from 2024 to 2028 ( Unit: beds)
PN FEHIRNEK
S AR HL X (VL) rpaB b X (k) P b X (BEPs ) ZRAEHLIX (LLT7)
2024 6 320 266 620 488 421 913 161 814 195 633
2025 6 423 084 648 462 455 748 167 872 205 365
2026 6511 570 677 697 491 957 173 576 215 582
2027 6 587 721 708 250 530 725 178 946 226 307
2028 6 653 258 740 181 572 245 184 002 237 566
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