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Abstract

Objective: The lack of accurate inpatient volume prediction methods in current healthcare manage-
ment hinders effective resource allocation and system optimization. To address this issue, this
study proposes a Particle Swarm Optimization-based Long Short-Term Memory (PSO-LSTM) model
to provide scientific support for the allocation of medical resources. Methods: Using inpatient data
from a hospital in Chongming, Shanghai, spanning 2013 to the first half of 2023, the PSO-LSTM
model was developed and optimized. The PSO algorithm conducted 100 iterations to globally opti-
mize key hyperparameters of the LSTM model. The performance of the proposed model was com-
pared against ARIMA, SARIMA, and SVR models. Results: The PSO-LSTM model demonstrated supe-
rior performance across all metrics, including MSE, RMSE, MAE, and Rz Compared to the SVR model,
the PSO-LSTM model achieved an 81.7% reduction in MSE and a 26.2% improvement in R2. Conclu-
sion: The results indicate that the PSO-LSTM model effectively addresses the limitations of tradi-
tional methods, providing a robust solution for accurate inpatient volume prediction. This model
enhances the efficiency of medical resource allocation and supports healthcare system manage-
ment decisions.
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AT THIE R D X5 B 2D WG AZIA MRS . &5, Hith 7] (Output Gate, o, )
211 24 T 240 PR 28 P AR 2 A R — NI TR B BRI S o

0 :O-(Wo'[ht—l'xt]+bo) (4)

B, JE T SRR TR RRRR A -
h, =0, xtanh(C,) (5)
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2.2.4. {EBIMYE
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FTHRAR[19]. 3BT B4 58 56 Bk 2 $(time_step. units. learning_rate. dropout_rate F batch_size), PSO
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1EIEAR.
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Figure 1. 2013~2023 year trend chart of hospital admissions for diabetic patients in a certain Hospital in Shanghai
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Figure 2. Decomposition of time series of hospitalizations of diabetic patients
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FEYIAN 2022 AF T BB 5 SEERULINAE < 18]t B0 17 0 22, 3K AT -5 87 e % 17 39 1A e N2k A e 220t 3l
Ko N T BRI S H WS BRI BE KRN, BIF 70 b A2 Bt AL BB BUSEtE 1 s ems,  E0d%
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Figure 3. Comparison of PSO-LSTM model prediction results
[E 3. PSO-LSTM #R BTN 45 R %t EL B

3.3. EFEAX L SM4EES T

N T IR PSO-LSTM 55 B AE I [8] 7 51 S0 AT 25 iR AE 80k, ASHIE Fads xof o Ath TR L PR I 1] 7 1)
T AL A5G ARIMAL SARIMAX. SVR Al LSTM #7545 784 1) P G i b A () 1) £ s 4 A0V 48 b
BEAT I, DARAOR LB APt S T AT s S B R M RE, AW STR A T35 R 25(MSE) 1751
72 (RMSE). P40 1R 72 (MAE) s AR PE R BRI MR . & 18I T A R BRAE AR B ROtk
AER I

Table 1. Comparison of the performance of each model on the test set

F 1 BREENRXE ERIMERERTEL

it MSE RMSE MAE R2
ARIMA 34.25 5.85 2.81 0.48
SARIMA 29.93 5.47 4.26 0.62
SVR 19.74 4.44 3.53 0.74
LSTM 29.09 5.39 422 0.63
PSO-LSTM 3.61 1.90 1.44 0.93
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M 1S5 AT AR A1 PSO-LSTM HEAYLE iy b5 3R I L, MSE, RMSE, MAE Hil R? #5hx
4350 3.61. 1.90. 1.44 F10.93. iXFHH PSO-LSTM /57 fit % |l 5 v b 4 12 5000 o f0 s D0 A s ek A0
LRPER R, (ERIT R P AT b R B N S . T SVR AR A LR M B Ab B B R B 1, BRI
f) RMSE 1 MAE {8, 73714 4.44 A1 3,53, RZAEWAHX S, (HA4 0.74, (BPA KRR PSO-LSTM
B, SARIMA BB DA TERRE T ik sl 7 A R % . SR, 5 PSO-LSTM BAIAHLL, BERITE %I
WS R EIHHE A FTREL,  H SARIMA R ) MAE %, RUHTMARRZE K. LSTM 8 3%
5 SARIMA BT, (A7EIELHEFR FRSE S . ARIMA BERZE & s b5 h MR R IR 2, 45 52 RMSE
{H 5.86 i H R2 e fik )y 0.48, 7 B B3 DUA 250 Ab B 53 4 P RF ] 32 71 B0 , 0 3 78 25040 1 K 3 ol
FRCRAE, 2R R REEIE FH TR BRI (] AU EAE 1 b . BRI, BE T PSO-LSTM A58 4 B A
YT R AR T SR A o AR 7Y 7 Vo e 8 Dy [ o B2 (6 B I P 2 o 5 SR T, 385 B 2 B 5 B
SRR A L BT SRR, W s e HE. RN RS

4, 4Eip

AT SR 2013 -4 2023 b4 1 i T 52 BH M0 X R R e iRO0E PRos A B gidE . A g 1T PSO-
LSTM A (143 Be A R 8] P2 B FRNAR 2R o i ik bz 7 B A A (PSO) VL A LSTM R (i 240, 2542
T4 T HAET P AR MR AR AN IS O 7 T FORS P2 5 E 1. 5 ARIMA Rl SVR SEAL G AL A EL, PSO-
LSTM AU ZE RIS B 5 Th e B 5, ZEMA4E - MSE 4K % 3.61, R24 7 £ 0.93, M T SVR #Al,
MSE B&MIK T 81.7%, RZ4&7F T 26.2%. M Fi4h F o Tl b 75 SR A AR B 7 BEUR i B 1R (i T B 24K
W, AT B AR AT RO B Ve, S B SRR IR SR T BT IR S o

S PSO-LSTM A5 L 7E A Bt 2 00 7 Th v tH LU R, B AR e — e RPRPE . ok, Al
KE R IX R — R B, X BRI AT R S B A A R, M DA/E S A X B . Rk
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