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Abstract

Economy is the foundation of a country, and economic security is an important component of the na-
tional security system, serving as the support and cornerstone of national security. China’s economy
has shifted from a stage of high-speed growth to one of high-quality development. It is currently in a
critical period of transforming the development mode, optimizing the economic structure and con-
verting the growth drivers. China’s GDP is composed of the GDP of various industries. Studying the
correlation among industries, analyzing the optimal investment in various industries in China in the
future and how to stimulate employment has become one of the important current issues. Based on
the data such as the basic situations of input, output and employment in various industries over the
years, and based on research methods such as Pearson correlation coefficient matrix, linear regres-
sion analysis, and input-output model, a detailed analysis was conducted on the correlations of vari-
ous industries and the correlations between investment and the GDP of various industries. A model
of the GDP of various industries and employment stimulation based on historical data was estab-
lished. The Lagrange multiplier method was used to solve the model. First, collect data, preprocess
the data, check whether there are missing values, outliers, etc. in the GDP of various industries in
China over the years, and classify, summarize and process the data. Secondly, by using methods such
as visualization processing, Pearson correlation coefficient matrix and linear regression analysis, the
correlations among various industries and the promotion and constraints of each industry on the Chi-
nese economy were analyzed in detail. In this paper, we established the input-output model, the CES
production function, the Solow growth model and the VAR model, and used the data of China before
2010 as the training set to predict the relationship between investment and the GDP of various indus-
tries from 2011 to 2023. Afterwards, based on the prediction results, the optimal model is derived as
the input-output model. Finally, the correlation between investment and the GDP of each industry was
analyzed in detail based on the regression coefficients of each industry. Starting from one trillion in-
vestment funds, combined with the input-output model of the optimal investment allocation in the
second question, adopting the Cobb-Douglas production function, we constructed an investment allo-
cation model that maximizes total GDP. We used the Lagrange multiplier method to solve this model
and presented the optimal investment plan when limiting investment funds. The optimal investment
plan when restricting three industries was analyzed in detail. Combined with the previous analysis
and modeling process, an employment maximization model for penetrating employment and improv-
ing job quality was proposed. The Lagrange multiplier method was used to solve the model, obtaining
the optimal investment allocation for improving the employment rate and job quality, and the optimal
investment schemes when limiting three industries were analyzed in detail.
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Figure 1. Changes in GDP of various industries in China over the years
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Figure 2. Heatmap of GDP correlation coefficients among various industries
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Figure 3. Input-output model: Comparative analysis of actual and predicted data for each industry from 2011 to 2023
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Figure 4. CES production function: Comparative analysis of actual and predicted data for each industry from 2011 to 2023
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Actual vs Predicted Data (2011-2023) for Selected Columns
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Figure 5. Solow growth model: Comparative analysis of actual and predicted data for each industry from 2011 to 2023
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Actual vs Predicted Data (2011-2023) for Selected Columns
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Figure 6. VAR model: Comparative analysis of actual and predicted data for each industry from 2011 to 2023
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Figure 7. Regression coefficients of the four economic models in various industries
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Figure 8. Investment allocation table without limiting the number of industries
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| Industry | Investment Proportion (%) | Industry Investment Proportion (%) |
Agriculture, Forestry, Animal Husbandry, Fishery 3.2430 Finance 10.8190
Industry 20.7445 Real Estate 5.3000
Construction 5.1750 Other Industries 16.1295
Wholesale and Retail 7.3450 Accommodation and Catering 3.0110
Transportation, Storage, and Postal 7.3205

| AGDP | 118%

Figure 9. Optimal investment allocation table without limiting investment industry
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Agriculture, Forestry, Animal Husbandry, Fishery 38.8768
Finance 47.5912
Accommodation and Catering 13.5320

| AGDP | 105% |

Figure 10. Optimal investment allocation table for limiting the activities of 3 investment industries
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