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Abstract

Based on micro-household data from CFPS 2022, this paper constructs a progressive modeling frame-
work of “benchmark forecasting-mechanism analysis-causal effect estimation” to systematically ana-
lyze the mechanism linking the potential liquidity of housing provident funds to household con-
sumption, and estimates its average treatment effect under the dual machine learning identification
hypothesis. The study first employs a random forest model to assess the relative importance of the
housing provident fund in consumption forecasting. It then uses SHAP-based explainable machine
learning to reveal the nonlinear relationship between contribution intensity and consumption, as
well as the interaction effects with income. Finally, using the Causal Forest method within a dual ma-
chine learning framework, the study estimates the average treatment effect of the housing provi-
dent fund on consumption and individual heterogeneity after controlling for confounding factors
such as income, demographic characteristics, and household endowments. The study found the fol-
lowing: First, the housing provident fund variable has strong explanatory power for household con-
sumption, butit is significantly lower than that of household net income, indicating that the housing
provident fund primarily functions as a liquidity supplement through the income channel. Second,
SHAP analysis shows a significant nonlinear relationship between the intensity of housing provi-
dent fund contributions and consumption; the marginal increase in consumption rises rapidly when
monthly contributions fall within the 1000~2000 yuan range, but the marginal effect gradually slows
after exceeding 3000 yuan. Third, causal forest estimation indicates that, under conditions where
observable confounding factors are controlled and identification assumptions hold, the model esti-
mates a significant positive association between an increase in monthly housing provident fund
contributions and household consumption, with a corresponding average treatment effect of approx-
imately 13.84 yuan. The annualized consumption response coefficient is approximately 1.15. Fourth,
the consumption effect of the housing provident fund exhibits significant heterogeneity, with stronger
consumption responses observed among middle- and high-income households, those with urban
household registration, and older households. Fifth, the housing provident fund exerts a stronger stim-
ulatory effect on development-oriented consumption—such as culture, education, and entertain-
ment—than on subsistence-oriented consumption—such as food—thereby helping to promote an
upgrade in the consumption structure.
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Table 2. Specification of explanatory and control variables
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Figure 2. Distribution of monthly housing provident fund contributions and their relationship to house-

hold income
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Figure 3. Heat map showing the correlation between housing provident fund variables and various types
of consumer expenditures
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Figure 5. SHAP dependency plot of monthly housing provident fund contri-
butions on projected total household expenditures
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Figure 6. Distribution of individual processing effects on the consumption effect of housing provident funds
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