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Prediction of Agricultural Purchases Using Structured and Unstructured Data:

Focusing on Paprika
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m 240] : A3 glolE, 8]AF do|g, LSTM, CNN, SVR, Random Forest, XGBoost, SHAP

Abstract

Consumers’ food consumption behavior is likely to be affected not only by structured data such as consumer panel
data but also by unstructured data such as mass media and social media. In this study, a deep learning-based consumption
prediction model is generated and verified for the fusion data set linking structured data and unstructured data related
to food consumption. The results of the study showed that model accuracy was improved when combining structured
data and unstructured data. In addition, unstructured data were found to improve model predictability. As a result of
using the SHAP technique to identify the importance of variables, it was found that variables related to blog and video
data were on the top list and had a positive correlation with the amount of paprika purchased. In addition, according
to the experimental results, it was confirmed that the machine learning model showed higher accuracy than the deep
learning model and could be an efficient alternative to the existing time series analysis modeling.

m Keyword : structured data, Unstructured data, LSTM, CNN, SVR, Random Forest, XGBoost, SHAP
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Structured data Un Combined structured with

structured data unstructured data

MSE: 266631.44 MSE: 186797.76 MSE: 264047.49

Experiment1 MLP RMSE: 516.36 RMSE: 432.20 RMSE: 513.85
MAPE: 11.63 MAPE: 12.63 MAPE: 14.72

MSE: 236306.95 MSE: 243068.60 MSE: 262251.92
Experiment2 CNN RMSE: 486.11 RMSE: 493.01 RMSE: 512
MAPE: 15.05 MAPE: 15.15 MAPE: 16.13

MSE: 236997.96 MSE: 177564.14 MSE: 220585.07

Experiment3 LSTM RMSE: 486.82 RMSE: 421.38 RMSE: 469.66
MAPE: 15.04 MAPE: 10.60 MAPE: 11.62

MSE: 139660.9 MSE: 171854.10 MSE: 134078.00

Experiment4 XGboost RMSE: 373.71 RMSE: 414.55 RMSE: 366.16
MAPE: 10.42 MAPE: 10.62 MAPE: 9.30

MSE: 196306.19 MSE: 237425.56 MSE: 159472.75

Experiment5 SVR RMSE: 443.06 RMSE: 487.26 RMSE: 399.34
MAPE: 12.46 MAPE: 15.06 MAPE: 11.14

MSE: 164642.55 MSE: 229873 MSE: 172630.12

Experiment6 RF RMSE: 405.76 RMSE: 479.41 RMSE: 415.48
MAPE: 11.44 MAPE: 12.64 MAPE: 11.09
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