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Introduction

In many applied regression problems, the relationship between the response
variable and the independent variables often changes suddenly in some places,
called breakpoints or change points. Sudden changes in these places cause
deviations in the analysis, and Data is analyzed. Although non-linear regres-
sion models can be used to examine such data, the importance of breakpoints
needs to be addressed, and parameters may be estimated with bias. Hence,
piecewise regression models show the importance of breakpoints and appro-
priate estimation of model parameters. In particular, identifying breakpoints
is critical to understanding when and how to change the model. This article
obtains breakpoints simultaneously by classifying the data into homogeneous
clusters. Therefore, clustering methods can be used. Hybrid models for data
clustering are powerful and popular models that estimate parameters and
detect breakpoints using the Expectation-Maximum (EM) algorithm and its
generalizations. Most of these methods focus on the average and variance
changes in the range of two consecutive breakpoints.

Material and Methods

One of the valuable and practical tools to obtain MLE model parameters
when the form of the density function is complex is the EM algorithm. This
method, introduced by Dempster et al. (1977), is used when the data is only
partially observed. The incompleteness of the data may be due to various
reasons, such as missing observations or truncated or censored observations.
The EM algorithm’s convergence speed to obtain the optimal solution may
be low compared to other methods. Nevertheless, the simplicity of imple-
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mentation and obtaining trusted optimal answers can be the main reason for
this method. We will use the EM algorithm to estimate the model parame-
ters, i.e., the vector. To implement this algorithm, it is assumed that there
are also hidden observations for the observed data.

Results and Discussion

According to the observations in the tables, the average values of TPR and
FPR in the CN-BP model are respectively higher and lower than in the t-BP
model. Also, the value of TPR decreases in both models as the sample size
increases. With the increase in the sample size, the value of FPR increases
in both models. Therefore, the CN-BP model is better than the t-BP model
in detecting outliers.

Conclusion

In this article, we proposed a method to solve piecewise regression prob-
lems with errors from scale mixture normal (SMN) distribution by using
finite mixed models. Finding change points is similar to categorizing similar
observations into groups in mixed models. We created regression lines to
estimate change points. Also, using the shown simulations, outlier locations
are identified using some special modes of the SMN model. In addition, this
numerical study, with actual and simulated data sets, shows the performance
of the superior model proposed. As a result, the proposed SMN breakpoint
(SMN-BP) model usually gives accurate estimates of change points and re-
gression lines. Therefore, the SMN-BP model is suitable for solving piecewise
regression problems. Piecemeal regression can be applied to problems with
an important change point, such as quality control, medicine, economics, and
decision-making decision-making.
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