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Abstract: Shandong Province is a major hub for animal husbandry, and pork price fluctuations have a significant impact on
residents' quality of life. Currently, there is limited research on predicting hog price fluctuations in Shandong Province, and
issues such as short prediction horizons, narrow time windows, and inaccurate forecasting results persist. To address the
insufficient accuracy of traditional prediction models in long-term time series prediction, this paper proposes a time series
prediction model based on a comprehensive decision-making mechanism. Firstly, this study decomposes time series
information and amplifies data features through reversible normalization to extract more price fluctuation information. Based
on the information decomposition, it expands prior knowledge via upsampling and enhances the data feature mining and
decision-making capabilities of the multi-layer perceptron through multi-dimensional comprehensive decision-making.
Finally, it directly maps prior knowledge to prediction results, thereby addressing the issues of narrow windows and error
accumulation caused by sliding window iterative prediction. The experimental results show that compared with models such
as ARIMA, Prophet-BP. GA-BP, VMD-LSTM, and STL-Informer, the algorithm in this paper achieves an average
improvement of 50.2% and 30.9% in RMSE and MAE indicators, respectively. Furthermore, it exhibits superior stability in
the R? indicators, with an average improvement of 60.2% over the aforementioned comparative models. The proposed
algorithm exhibits better forecasting performance for the hog market in Shandong Province, which can assist relevant
departments in making scientific decisions regarding hog price fluctuations.
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Fig. 1 Pork price trend chart from 2018 to 2023 for dataset 1
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Table 1 Hyperparameters setting
S S ERe U] Bl
Hyper-parameters Clarifications Values
train_epoch WIZHEL 20
batch_size K AET A A PR 64
hidden_size SR A B RN 512
Embedding_size BEHLBL G 2k RN 128
learning_rate )R 0.000 1
Decision_size oREEA L 8

W R R DL BB R P 7 AR B R SE 36 S
IRECRIE 2, O R 5 B SRR J03R tH T

2 ETRIBSE BN ST RMSE F1 MAE $a R3S EE
Table 2 Comparison of RMSE and MAE indicators for pork price prediction based on dataset 1

RMLP SARIMA Prophe-BP GA-BP VMD-LSTM STL-Informer
RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE
16  0.0129 0.0698 0.0221 0.0888 0.0225 0.0988 00131 00735 0.0205 0.1071 0.0138 0.0757
1 32 0.0314 0.1101 0.0785 0.1610 0.0644 0.1660 0.0756 0.1632 0.0582 0.1730 00382 0.1228
48 0.0603 0.1509 0.1930 0.2393 0.1415 02400 0.0843 0.1807 00724 0.1770 0.0839 0.1754
64  0.0918 0.1844 04041 03199 02637 03203 0.1334 02275 0.1142 02426 0.1378 02248
16 0.0139 0.0743 00181 0.0829 0.0390 0.1320 0.0450 0.1131 0.0252 0.1104 0.0262 0.1077
32 0.0347 01170 00551 0.1490 0.1016 0.2195 0.1978 0.2145 0.0581 0.1664 0.0696 0.1736
o 48 0.0637 0.1578 0.1202 0.2182 0.2065 03098 02831 02912 0.1016 02280 0.1337 0.2280
64  0.0950 0.1578 0.2165 02867 03503 0.4020 03585 02881 0.1413 02681 0.1894 0.2665
16 0.0127 0.0744 00196 0.0835 0.0639 0.1618 0.0636 0.1375 0.0347 0.1266 0.0568 0.1695
32 00320 0.1162 0.0624 0.1494 0.1431 0.2527 0.2254 0.2302 0.0792 0.1995 0.1203 0.233 7
% 48 0.0596 0.1565 0.1504 0.2272 02606 03481 02664 02898 0.1143 02312 0.1942 02860
64 0.0890 0.1890 0.2996 03090 03998 04321 02654 03106 0.1686 0.2845 0.2944 0.3389
16 0.0145 0.0775 0.0173 0.0775 0.0722 0.1721 0.0981 02115 0.0210 0.0905 0.1284 02710
32 00367 0.1227 0.0578& 0.1479 0.1529 0.2589 03051 0.3499 0.0762 0.2043 02090 0.3244
128 48 0.0652 0.1648 0.1342 02239 02661 03523 02532 02818 0.1248 02386 0.2337 0.3231
64  0.0995 0.2007 0.2526 0.2989 03859 04227 02730 03505 0.1920 02974 0.3359 0.3969

VE = B fle s SR A £ iR 77 sk IR R A S (0 S R R

Note: The optimal results are annotated in the bold way of red, the sub-optimal results are underlined in green.
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Table 3 Comparison of R’ indicators for pork price prediction based on dataset 1

RMLP SARIMA Prophe-BP GA-BP VMD-LSTM STL-Informer
16 0.882 7 0.8200 0.816 8 0.880 2 0.8328 0.8719
32 0.648 8 0.224 7 0.363 9 0.1551 0.4258 0.5710
2 48 0.1821 -1.289 4 -0.6791 -0.1423 0.1409 -0.174 0
64 -0.463 6 -4.646 9 -2.6851 -0.9221 -0.5956 -0.499 2
16 0.8732 0.8523 0.6823 0.590 3 0.794 9 0.5610
32 0.642 4 0.4556 -0.0300 -1.2104 0.4263 0.227 4
o 48 0.136 3 -0.426 5 -1.449 5 -2.8350 -0.2053 =0.141 1
64 -0.5135 -2.0259 -3.8950 -4.713 3 -0.974 6 -0.688 9
16 0.883 8 0.840 7 0.480 0 0.420 2 0.7177 0.3070
32 0.642 7 0.384 2 -0.412 6 -1.5195 0.218 6 -0.2398
% 48 0.1919 -0.784 9 -2.0915 -2.6115 -0.3559 -0.540 4
64 -0.418 6 -3.186 2 -4.587 3 -3.2298 -1.3560 -2.304 7
16 0.868 1 0.8200 04122 0.105 8 0.828 9 -0.842 9
32 0.590 3 0.224 7 -0.509 4 -2.409 4 0.248 2 -2.4774
128 48 0.116 3 -1.289 4 -2.1574 -2.432717 -0.4809 -2.9673
64 -0.586 2 -4.646 9 -4.3923 -3.350 8 -1.682 5 -2.899 6

3 « R S PR 2 e R 7 SRR U 4 T I 6 R R At
Note: The optimal results are annotated in the bold way of red, the sub-optimal results are underlined in green.
F T e . 4, [FIFEAE [ i T EUE[32,64,96, 128 IAN W hi
TERHRAE = b AR I AR S TR KB IR, AR OB I 1 e 2 A AT DLOR R A
FAEEA e FARRR T AL R R AGIR 2, H MAE M RMSE #4512 A AH XT8N , 17
KALH R4 RMSE FI MAE fI%F EE A0 (LR REESS RIS I K8 .

® 4 ETHREEZHNEANE TN RMSE M MAE f5 4531 EE
Table 4 Comparison of RMSE and MAE indicators for pork price prediction based on dataset 2

RMLP SARIMA Prophe-BP GA-BP VMD-LSTM STL-Informer
RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE
16  0.0124 0.0734 0.0179 0.0843 0.0244 0.1133 0.0266 0.1054 0.0170 00861 00141 0.0820
32 00256 0.1070 0.0548 0.1351 0.0623 0.1763 0.0450 0.1299 0.0351 0.1187 0.0261 0.1109
2 48 0.0330 0.1270 0.1180 0.1818 0.1137 0.2349 0.0835 0.1961 0.0580 0.1862 0.0413  0.1439
64  0.0435 0.1452 0.2048 02054 0.1892 0.2948 0.0851 0.1964 0.1799 03872 0.0494  0.1592
16  0.0133 0.0779 00155 00801 0.0269 0.1210 0.0197 0.0980 0.0386 0.1578 0.0198 0.1003
32 00269 0.1120 0.0402 0.1310 0.0607 0.1815 0.0383 0.1247 0.0322 0.1410 0.0295 0.1224
o 48 0.0380 01359 0.0724 0.1739 0.1074 0.2333 0.0527 0.1506 0.0517 0.1668 0.0409  0.1460
64 00435 0.1502 0.0996 0.1962 0.1649 0.2773 0.0660 0.1650 0.0852 02461 0.0557 0.1687
16 0.0139 0.0826 00159 00834 0.0270 0.1202 0.0223 0.0985 0.0148 0.0824 0.0304 0.1304
32 0.0270 01146  0.0444  0.1362 0.0561 0.1723 0.0580 0.1526 0.0495 0.1654 0.0479 0.1521
% 48 0.0387  0.1398 0.0911 0.1850 0.0949 0.2191 0.0618 0.1620 0.0447 0.1491 0.0544  0.1560
64  0.0454 0.1548 0.1676 02266 0.1435 0.2593 0.0755 0.1711 0.1084 02703  0.1090 0.2285
16  0.0158 0.0886 00180 00862 0.0286 0.1258 0.0271 0.1129 0.0295 0.1143  0.081'1 0.2018
18 32 0.0286 0.1203 0.0456 0.1400 0.0541 0.1704 0.0530 0.1484 0.0343 0.1441 0.1351 0.2625
48 0.0407 0.1451 0.0888 0.1890 0.0880 0.2119 0.0772 0.1826 0.0426 0.1430 0.1397 0.2611
64 00446 01549 01165 0.1997 0.1362 0.2524 0.1306 0.2314 0.2176 04373 0.1283  0.2470

T - LS8 A 0 AR 7 3R IR A 4t A Y e (1 Rl 2

Note: The optimal results are annotated in the bold way of red, the sub-optimal results are underlined in green.
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Table 5 Comparison of R* indicators for pork price prediction based on dataset 2

RMLP SARIMA Prophe-BP GA-BP VMD-LSTM STL-Informer
16 0.540 6 0.354 6 0.155 8 0.016 7 0.3715 04702
5 32 0.088 2 -0.987 0 -1.2309 -0.636 9 -0.1517 0.0570
48 -0.097 6 -2.9596 -2.8374 -1.780 5 -0.9311 -0.144 4
64 -1.572 8 -10.808 2 -9.7452 -3.9412 -4.988 5 -1.2102
16 0.505 8 0.4410 0.069 2 0.271 4 -0.4310 0.359 8
32 -0.0217 -0.4562 -1.1723 -0.393 8 -0.1942 02165
o 48 -0.266 1 -1.4277 -2.6252 -0.7557 -0.7216 -0.854 4
64 -1.7320 -4.742 0 -8.364 2 -2.8335 -3.9447 -2.036 4
16 0.4851 0.426 2 0.065 3 0.172°8 04511 0.280 8
32 -0.017 9 -0.608 5 -1.009 2 -1.109 0 -0.799 7 -0.576 3
% 48 -0.288 7 -2.058 1 -2.2030 -1.058 5 -0.487 4 -1.0592
64 -1.636 1 -8.660 7 =7.1529 -3.3820 -5.2940 -3.7196
16 0.416 2 0.378 4 0.0123 -0.001 7 -0.073 7 -0.176 2
32 -0.040 4 -0.6332 -0.9351 -0.9271 -0.269 9 -1.3505
128 48 -0.3552 -1.9977 -1.971 4 -1.568 9 -0.4197 -2.1883
64 -1.589 0 =5.713 0 -6.736 6 -6.5817 -11.6316 —4.3843

< R I 45 SRR 2 I g R IR R S L T R Zedr

Note: The optimal results are annotated in the bold way of red, the sub-optimal results are underlined in green.
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Fig. 7 Result comparison of each algorithm with look-back window 96 and prediction window 64

Bl e i 2R AR R SR AR A T 46, A SO BRIk
G5 TF ATt i 4, FAh A5 B30 B Tl &5 2Rt
ANTFIEE R Zeb tH A 2745 DD Tl 25 SR 5 3
PEBEAT R UE . SARIMA R [y 45 2R 3 TR AR
[ 359 T 11508 B0 RIS ] PP 2 R e 35 3k AT 1 Tl
I T A6 0 B A R B RFE HEAT UG, A
L JFE P00 &5 SR B W T T — 2% BLZK ; Prophe-BP 5
145 B 5 SARIMA = 7Y AH U , Prophe-BP &.i%:
B AR B8 3h A — s G, (2 H B T db
SIS EI, FEEE R TR & H ISR T B R R T
RO, H B g G 45 R ot T 0 s GA-BP
TR X 258 R — T 2 PO 5 2 > oo A 4 ,

AT CARLA R AR 1 R O AR L (H i T H B R A%
BB ER , BT T IHLRFIE 5 2] B HLRE 7, T
SO 45 R R E 1 178 ; VMD-LSTM A& —
TELRMEM 4% b B nic iz 8 e 7%, T 45 1
5 GA-BP & M 2% — & 4 T+, H 45 R
GA-BP #1248 [ 28 B JinAa e, (H HAE N GT I (7] 7
HIGAR ] {3 _F G /145259 ; STL-Informer 5327 K
I 7 T T 4 RS SR bR A RN ZE s R AR
AR BAR 05 R a6 M 200 S AR FE ey, HLAE
IR Sof SR AR B B R TE R, AT B R ) B A
1 FACI 1] 7 51 Tt &5 SR e -



- 128 - AR A R 224 (H SRR A R

57 %

25 RBBYMES

2.5.1 HakiXR A AEH A AT N TRIEAR
ST R AR A A% BT TR] e 1 SR AR Sk )
AR, AT T AR . ARSCRIE R
THHESE /& 3L T DLinear IR 2 57 ST HESL, R AR
I HL T DLinear. 45 & RevIN 5 £ JZ2 MLP 2%
>] /) DLinear i i 5.3 , F T 56 1iF RevIN &0y Al
B2 2 IR B UR B 2 21 BIE AR RN R % 3 45 8
PIFEILRE ST o A SCHRER 2 ok 2 i im 7 4

T2 YR LR ORI SO S DR A B2 5 BRI
TAE 1 YEPE 4 YE RN 8 Y T 45 G SRS L T 1Y
RMSE H1 MAE $5 45 1 (I 8] Fr 51 5000 45 53¢, 3
L e FEACRBENL ERFEIOAERL X — I 5 %
YE PRI S A e WUELARS B, ELE E3F, 2
B e FIBBOR A58 e SR 28 2 Bl vy, 30E T AR R A
JS2 3% R AN T 11 DL AR ARFALE B2 HRE 77t stk
R AE AN TRAEEIA T 2 4852 AL
AR OL T A SCELIE AT LASRAS 5 9 ) I 8] 2 31
HRIZHRE I (R 6,

7 6 ETHME ZMERNISTUN RMSE f MAE $E#r%f bt GERt RIS )
Table 6 Comparison of RMSE and MAE indicators for pork price prediction based on dataset 2 (ablation experiment)

DLinear RevIN+MLPs 1D decision 4D decision 8D decision
RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE
16 0.0268 0.1108  0.0126 0.074 4 0.0127 0.074 6 0.0125 0.073 8 0.012 4 0.073 4
1 3200398 0.1353  0.0233 0.106 7 0.028 6 0.118 3 0.025 8 0.108 0 0.025 6 0.1070
48 0.0477 01516  0.036 6 0.1312 0.034 4 0.128 8 0.035 1 0.129 1 0.033 0 0.1270
64 0.0563 0.1658 0.0455 0.1458 0.043 6 0.1454 0.044 3 0.1453 0.043 5 0.1452
16 0.0218 0.1009  0.0132 0.077 3 0.016 5 0.089 6 0.013 2 0.0777 0.0133 0.077 9
32 0.0354 0.1285  0.0282 0.113 8 0.028 6 0.118 3 0.027 6 0.1134 0.026 9 0.112 0
o 48 0.0441 0.1498  0.0415 0.1389 0.0390 0.1385 0.0390 0.1373 0.038 0 0.1359
64 00540 0.1633  0.0526 0.157 4 0.052 0 0.162 8 0.047 1 0.154 1 0.043 5 0.150 2
16 0.0205 0.0997  0.0145 0.081 7 0.023 3 0.111 4 0.014 5 0.085 1 0.0139 0.082 6
32 0.0350 0.1294  0.0277 0.1158 0.041 1 0.146 0 0.028 3 0.118 5 0.027 0 0.114 6
% 48  0.0441 0.1498 0.039 8 0.143 2 0.045 6 0.1562 0.044 8 0.148 2 0.038 7 0.139 8
64 00526 0.1636 0.0521 0.164 8 0.055 4 0.1752 0.045 6 0.1549 0.045 4 0.154 8
16 0.0221 0.1067 0.0145 0.0818 0.040 6 0.150 5 0.013 7 0.081 4 0.0158 0.088 6
32 0.0324 0.1259  0.0287 0.1195 0.047 1 0.162 6 0.028 4 0.117 1 0.028 6 0.1203
128 48 0.0455 0.1555  0.0422 0.149 6 0.054 6 0.1753 0.041 6 0.146 9 0.040 7 0.1451
64 00534 0.1627  0.0519 0.163 5 0.067 9 0.196 2 0.049 1 0.161 1 0.044 6 0.1549

TE = S e SR A £ iR 7 sk IR g R A S (0 S R R

Note: The optimal results are annotated in the bold way of red, the sub-optimal results are underlined in green.
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Fig. 8 Loss value change curves for different time series prediction models (pred_len = 32)
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