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Abstract

Tourism, as a green economy, drives regional socioeconomic development. Taking Xiangbi Mountain
Scenic Area as a case study, this paper analyzes the network attention of tourists towards this attrac-
tion using Baidu Index. To address the issue of insufficient prediction accuracy of single models for
daily tourist flow forecasting in scenic areas, a hybrid modeling approach is proposed. By integrating
the ARIMAX model with the GA-XGBoost model through residual combination methodology, this study
combines mathematical-statistical modeling with machine learning techniques to achieve comple-
mentary advantages and enhance prediction accuracy. Specifically, the ARIMAX model is initially em-
ployed for data prediction (denoted as Y, ), followed by feeding its residuals into the XGBoost model

for learning. The genetic algorithm (GA) optimizes XGBoost’s hyperparameters, effectively resolving
ARIMAX's limitations in handling nonlinear data prediction (GA-XGBoost prediction denoted as , ).

The final combined model output is formulatedas y =y, + y,.Comparative analysis of multiple mod-

els through prediction error evaluation metrics demonstrates that the ARIMAX-GA-XGBoost hybrid
model exhibits superior prediction accuracy, enhanced adaptability, and stronger generalization ca-
pabilities. This research provides valuable decision-making references for tourism management au-
thorities and holds significant economic benefits and practical implications.
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Figure 1. Flowchart of the ARIMAX-GA-XGBoost Hybrid Forecast Model
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Figure 2. Time series graph of daily tourist passenger flow
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Figure 3. Autocorrelation Function (ACF) and Partial Autocorrelation Function (PACF) graphs
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Figure 4. Tourist attraction passenger flow prediction and fitting performance graph
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Figure 5. Normal distribution plot and Q-Q plot of residuals
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Table 3. Table of Python libraries, functions, and their implemented functions
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B X} XGBoost £ERZE IR, W OSEAL A WS RS max_depth € [3, 10], %1%
learning_rate € [0.01, 0.2], %:2:>] 2$¥H n_estimators € [50, 300]. Jyf 1k idt #0415 B Fe K I ZRde Uk B
maxTrappedCount = 10, #J4AFEHESEZ A A (max_depth = 5, learning_rate = 0.1, n_estimators = 100).

Step 2: MLEBEELFIESH.

WS HAEESEIR R, MEIER YRS n_estimators. max_depth. learning_rate. F£A
AR subsample FURFAEKEAFE S colsample_bytree. @It AL BEALHLHI S £ 4S50 [ P Rtk L
FHREMSHAE .

Step 3: KA K #7128 EGUE I MAE $a bR B 9 iE B AT iR £ (Fitness = U/MAE), i8I #ibrEik
P PRSI SR  E RE A S 3 &

22 AL JE A RSB B . n_estimator s= 30, max_depth =5, learning_rate =0.1941, subsample
= 0.8, colsample_bytree = 0.9. ¥ 1ZSHEN H T Pk Z TN AL, 2 RAREMALEE 5 IR AR 20 20
TRIZE R, GA hA)5 1) XGBoost i 28Y BA R 4F iz, Bk GA-XGBoost X4k 7 17 5140 & 45 S 1A
WRE 6 fim.

3 S5k 22 (U6 €2) 5 T 7R 22 (S B mi W &, PSR RAE R B R0 LTS, RIBIAILE IR
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Figure 6. Fitting results graph of residual series by GA-XGBoost
6. GA-XGBoost 31 EFFIINESERE
Table 4. Comparison table of mean error values across different models
4. BERLHIREELRE
T MAPE RMSE MAE
ARIMA 12.85 66.49 60.18
ARIMAX 8.73 47.28 40.7
ARIMAX-BPNN 7.03 45.66 35.71
ARIMAX-GA-BPNN 6.42 34.88 30.77
ARIMAX-XGBoost 6.85 41.52 33.73
ARIMAX-GA-XGBoost 6.13 34.1 29.52
ARIMAX-LSTM 10.42 55.06 48.94
ARIMAX-CNN-LSTM 10.02 55.59 47.07

B . ARIMAX-GA-BPNN BB/ Fif 47 35 2 4 h b 55 I 75 , e At IX ] 20 B T (e dee A e 2.«
4. #hig

EAW T, SEBEGHEM ST, @ T —MET ARIMAX-GA-XGBoost 4H &5 !
s X HERETN T E, N TRELFX. RS REE, B0 ARIMA BIRT0E 7 e 5t
X H & 2 o ) 2 s AR ERRIE, T 5] N B A AMTRHEAE RN ARIMAX 8 542 il 88 2% )
XGBoost #& 4!, W4 P # I TR ZEVEMATH G, AR TIX— 8, HIG5m 7Rz 6 /). RN,
KB HE(GA) AL XGBoost LAY 24, #E—DHgom T TITERE . 256 KFE, ARIMAX-
GA-XGBoost &1 /E MAPE, RMSE. MAE %5 1% ZE $8An I T FoMM AL, Re il & 70 b 25 53 5 404l A
LR R T EA BEMB . Fik, AROFFEEHPHA B MO R XS B E AL T = & E W
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