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Research on an Investment Estimation Model for Residential
Projects Based on Optimized BP Neural Network
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Abstract: With the deepening regulation of the real estate industry, accurate and efficient investment estimation is crucial for
developer decision-making. Addressing issues such as low accuracy, poor efficiency, and insufficient data utilization in
residential project investment estimation, this study proposes an optimized Backpropagation (BP) neural network model.
Through Principal Component Analysis (PCA) and expert interviews, 20 key influencing factors were screened and
quantified across four categories: architectural features, decoration, installation engineering, and market prices. A five-layer
BP network topology was constructed (input layer: 20 nodes; hidden layers: [17, 14, 11, 7, 3]; output layer: 1 node) and
trained on the MATLAB platform using the trainlm algorithm. To mitigate the small sample size issue (55 datasets), the
Synthetic Minority Over-sampling Technique (SMOTE) was introduced, expanding the training set to 110 datasets. Empirical
analysis using data from 55 residential projects across 10 provinces/municipalities in Eastern China demonstrated that the
optimized model achieves a unit cost prediction relative error mostly below 5% (maximum 8.8%), significantly
outperforming traditional manual methods in efficiency. This model provides an effective tool for rapid and accurate cost
decision-making in early project stages, advancing intelligent cost management in the real estate sector.
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Table 1 Key influencing factors and quantification methods for residential project investment estimation
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Fig. 1 Training error convergence: original model vs. optimized model
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Table 2 Unit cost prediction results of optimized model (Test Set)

PR S SPRE (Jo/m?) E (Go/m? #ixfiR7E (Jo/m?) HXRZE (%)
101 2010 1999 -11 -0.5
102 3604 3921 +317 +8.8
103 2423 2418 -5 -0.2
104 2949 3025 +76 +2.6
105 3139 3026 -113 -3.6
106 3737 3677 -60 -1.6
107 2029 2201 +172 +8.5
108 2292 2281 -11 -0.5
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Table 3 Steel and concrete content prediction examples (Partial Test Set)
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