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Abstract

A kink regression model refers to a model where the response variable has a continuous piece-
wise linear relationship with a covariate. This paper studies a multi-kink regression model with
grouped structure among individuals based on panel data. First, a coordinate descent method
based on a greedy strategy is established to estimate the kink locations, addressing the issue of
sensitivity to initial values in kink estimation with minimal computational cost. An information
criterion is used to select the appropriate number of Kinks. Then, within the framework of this
kink estimation algorithm, the max-min distance method is used to select the initial clustering
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centers for a K-means type algorithm to optimize the model parameters for each group. The num-
ber of groups is determined using an automated elbow method. Numerical simulations and em-
pirical analysis show that this method can achieve good parameter estimation and grouped struc-
ture estimation. Moreover, the grouped structure and within-group parameters have analytical
value in the real-world data of female progesterone levels.
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Table 1. Given G = 2, the Kink number misidentification ratio (KNMR), mean squared error (MSEx10?), and normalized
mutual information (NMI) under different data generation processes, with the results shown as the averages from 500 simu-
lation experiments

F 1 BEG = 2, TREBIBERTEMNAIIT S MBURFIEEE KNMR (x10%), ¥75I1RE MSE (x109)FFRELERR
NMI, FRRRRHIZESR H 500 RARINSLIO M (E

Gl Pon N T KNMR MSE (4) MSE (&) MSE (7) NMI
30 0.000 3.221 1.236 0.651 0.990
30
60 0.000 1.300 0.349 0.233 1.000
FRASTHIR
30 0.003 1.457 0.502 0.382 0.991
60
60 0.000 0.704 0.175 0.107 1.000
30 0.000 4.469 3.093 - 0.863
30
B 60 0.000 1.453 0.453 - 0.993
T 7,
30 0.007 3.212 1.915 - 0.903
60
60 0.000 0.711 0.242 - 0.995
30 0.007 5.423 2.035 1.302 0.964
30
60 0.000 2.283 0.549 0.356 0.999
AR %%
30 0.003 2,623 0.942 0.768 0.971
60
60 0.000 0.944 0.272 0.186 0.999
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Table 2. The frequency of the number of kinks selected by the automated elbow method under different conditions, with

each condition repeated 100 times

* 2. FRIBAT B FIRERT R HEnR, SMIFTRES 100X

F ik
ARt e N T
2 3 4
30 0.01 0.94 0.05
30
60 0.00 1.00 0.00
Hr A TER
30 0.00 0.91 0.09
60
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Figure 1. Logarithmic progesterone observation data, the horizontal axis is the date with ovulation day as the origin, and the
vertical axis represents the logarithmic progesterone content
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Figure 2. The data were divided into 3 groups and the logarithmic progesterone observations were translated up and down
according to the fixed effect
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