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Abstract

In order to better apply personalized medical technology, identify subgroups that cause heteroge-
neity in treatment outcomes, and provide more accurate and effective treatment methods for these
specific patient groups, this paper introduces a multi-threshold variable plane model, which divides
the research subjects into subgroups with different covariate effects. This article proposes a new
two-stage estimation method based on rank regression to determine the number of subgroups, the
position of thresholds, and other regression parameters for this model. In the first stage, the principle
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of grouping selection is adopted to consistently identify the number of subgroups. In the second
stage, the penalty-induced smoothing technique is used to accurately estimate the position of the
inflection point and other parameters of the model. By applying the method proposed in this paper
to the data obtained from the AIDS clinical trial group study 175, compared with other model meth-
ods, we can find that the estimation method based on rank regression has better results, and this
method has good robustness.
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Figure 1. Comparison of prediction results by different
methods scatter plot
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Figure 2. Histogram of CD4 count data distribution (left) and Q-Q chart (right)
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Table 3. Prediction errors of model estimation results using different methods
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Figure 3. Average values of covariates corresponding to subgroups for different model esti-
mation methods
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