Advances in Applied Mathematics BZF$2%3 &, 2021, 10(11), 4114-4122 Hans X
Published Online November 2021 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.1011437

P

J

N3 EETR & i A AR B R T

F R, RE4E

SEMIRFRCE S Gt e, St B

ks HiH: 20214F10A29H; FHAHEM: 20214F11 A 19H; KA H: 2021411 A30H

B

AARFUI)4 EuR R IR A B S, R CFIFREBIEGM(1,1)# A ABP (Back Propagation)#£: M
SRAEAUNT R0 AN AT TR H- 5 TR R SR BT E B . ARAE U )14 2005 1B F E 201655 F4FF 3
W RIR AL R ZE B IEGM (1, 1) AL BPA#RZ W 4545 AY , 1201 7R B 1EFE B P4 F R A ST
B, BREBIEGM(1, 1) T H 20174509 )1[48 3850 Rm A SR F 348 0HR 2 (MAE) . P4 H
4y iR 2 (MAPE) 4 51°91019£10.4023; BPA#HZ: W 8B AI T 12017401 ) |48 35388 B w A S IMAE-
MAPE%}51°59236#10.0697 . BPHZ: AR R AR TR Z8 IEGM (1, 1)L A8 S i s ) 5 D0 1148 e
KIRmEaS, BEIEEEH T )14 3 R A S 5 #A Tl .

K27
VR, FREBIEGM(1,1)HR, BPHZEMNEET

Model and Prediction of AIDS Incidence in
Sichuan Province

Jiao Lj, Jiajia Dai

School of Mathematics and Statistics, Guizhou University, Guiyang Guizhou

Received: Oct. 29", 2021; accepted: Nov. 19", 2021; published: Nov. 30", 2021

Abstract

In order to explore the trend of the number of AIDS cases in Sichuan province, this paper uses the
residual correction GM(1,1) model and the BP (Back Propagation) neural network model to pre-
dict the number of cases and compare the prediction results. Based on the data on the number of
AIDS cases in Sichuan Province from the first quarter of 2005 to the fourth quarter of 2016, a re-
sidual correction GM(1,1) model and a BP neural network model were established to predict the
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number of cases from the first quarter to the fourth quarter of 2017. The residual correction
GM(1,1) model predicted that the average absolute error (MAE) and average absolute percentage
error (MAPE) of the number of AIDS cases in Sichuan Province in 2017 were 1019 and 0.4023, re-
spectively; the BP neural network model predicted that MAE and MAPE of the number of AIDS
cases in Sichuan Province in 2017 were 236 and 0.0697, respectively. Compared with the residual
correction GM(1,1) model, the BP neural network model can better fit the incidence trend of AIDS
in Sichuan Province, therefore, it is more suitable for short-term prediction of AIDS incidence in
Sichuan Province.
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Table 1. Model accuracy comparison table
1. REEE T RE

AN P S JiZEH C MBI P
1 (k) C<035 P>0.95

2 J(EHE) 0.35<C<0.5 0.80 < P<0.95

3 Z(fh5E) 05<C <0.65 0.70 < P <0.80
4 (A Jut%) C >0.65 P<0.70
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Figure 1. BP neural network structure diagram

1. BP & Mg L5 [E

2.3. FURPHAHEAR

AP LR R Z2(MAE) S 43S 1 20 HEiR Z2 (MAPE) I TR R M B ACR - 15 =i
E

DOI: 10.12677/aam.2021.1011437 4117 IR Esid


https://doi.org/10.12677/aam.2021.1011437

U WA

1 n

MAE == |5 () -y (k)
Nia
100% & (k) -y (K)|

3. SCiEfsR 4
3.1. ¥IREFKIE

ASCWAEE T 2005~2017 A HIUY 1 A48 CBE0s v MBSO FEEGE . a2 ok B b [ 3t AR
HH 0 (https://www. phsciencedata.cn/Share/) . 3 H 1 9 N £ HH 330505 BRGS0t 2 10 & H 4% 28 BT 15 2.
L 2005 4E57 1 ZRJE 2 2016 455 4 BEAENIIZRFEAR, 2017 558 1 =250 4 /R NIRIEFEA .,

3.2. BREEIE GM(1,1)iEREL

3.2.1. GM(1,1)iER
# 2005~2016 4 EHE L =L IR, SR #ET GMQ )RS, BRI FE
()77 2 C FIZ MR IR ZE P 1 2

Table 2. Model-level evaluation of the number of patients in each quarter
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Figure 2. Comparison of GM(1,1) model prediction
& 2. GM(1, )R BT % EE &

3.3. BP & PEiER
T BP M4 MR R A HI /2 sigmoid #5345k %, Bt DA AN AN Gan H B BE AL FELE 0~1 Z [8) (FR AL
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Table 3. Standardization of raw data in each quarter

3. BEERBIBIREN

FRiE L B

Ay

%15 %2 B %35 4 5P
2005 0.004255 0.003647 0.002736 0.000000
2006 0.005775 0.006383 0.007295 0.001824
2007 0.024012 0.03769 0.031003 0.012766
2008 0.037082 0.045289 0.035866 0.027356
2009 0.053799 0.078116 0.07234 0.039818
2010 0.108815 0.150152 0.128267 0.07538
2011 0.156839 0.197872 0.168997 0.112158
2012 0.171429 0.344985 0.400608 0.569605
2013 0.282979 0.446505 0.497568 0.568693
2014 0.303343 0.411854 0.515805 0.72614
2015 0.326748 0.52462 0.721581 0.769605
2016 0.442857 0.654103 0.676596 1.000000
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Table 4. Evaluation of the corresponding number of nodes in the hidden layer of the BP neural network model
= 4. BP #0142 MR ARBURQTEUR =15 R BT R AT

RiP=% 4 5 6 7 8 9 10 11 12 13
MAE 2569 2277 1273 1203 2486 1921 1246 578 899 237
MAPE (%) 92.07 7757 4392 4648 8699 7229  39.56 18.94  29.47 6.97
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Figure 3. Comparison of BP neural network model prediction
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Table 5. Comparison of prediction results between GM(1,1) and BP neural network (2017)
2 5. GM(1,1)5 BP #4458 FUNISE R EL 3 (2017 4F)

GM(L,1)# 7! BP 122 [ 48 5 7
2007 4 HLSAA MY
ToINAEL/ 51 2R 215 ToINAE/ 51 70} 1% 22151
EE s 1473 2339 -865 1494 -21
2 TP 2744 3732 -988 2897 ~153
EcES S 2686 3451 ~764 2608 78
B AEE 3874 5333 -1459 3179 695
MAPE (%) 0.4023 0.0697
MAE 1019 236

¢ 5 ] WL, BB Z M5 IE GM(L, 1) i 2445 51 2017 4R DY )11 48 38595 & 995 NBCHIN K MAE . MAPE
43159 1019.40.23%, FI| HI BP 148 I 25 155 84 i 24445 2] 2017 47 P9 1148 3050 98 N BTG (/) MAE . MAPE
43918 236, 6.97%. BT L MAE. MAPE LA 4% 1% 21X = MNP bR, K I BP #4148 4 48 1570 () il
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PO A IR 7 VAR 2 P R DA B B0 BRI PR
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