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Abstract:

This study explores the use of quantile
regression as an analytical approach for panel
data with fixed effects, integrating it with
clustering techniques to identify latent
subgroups (clusters) of units that share similar
characteristics or behaviors. To achieve this,
two popular clustering algorithms—K-Means
and K-Medoids—were employed and
compared in terms of their effectiveness in
uncovering hidden clusters among units.
Quantile regression is a flexible and powerful
statistical tool that allows the analysis of
relationships between variables at different
points of the distribution of the dependent
variable, rather than focusing solely on the
conditional mean as in traditional regression
models. This flexibility enables a deeper
understanding of heterogeneity in the data,
especially in the presence of non-uniform
distributions or outliers.

In this study, a Monte Carlo simulation
approach was adopted to evaluate the
performance of integrating quantile regression
with the aforementioned clustering methods
under various scenarios. The Mean Squared
Error (MSE) criterion was used to compare
model accuracy across different settings,
including variations in time periods and
proportions  of  outliers.  The  results
demonstrated that selecting an appropriate
clustering technique and properly tuning the
number of clusters can significantly improve
the accuracy of estimating quantile regression
parameters. In particular, the K-Medoids
method outperformed K-Means in scenarios
with a high proportion of outliers, while the
median quantile level (Q50) proved to be the
most stable among the quantiles studied.
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- Q2% Q50 Q75
time K KM KD KM KD KM KD

0.006451 0.0062812 0.0052475 0,0051282 0.0052752 0.0051725
3 0.0062516 0.0062725 0.0052067 0.00511 0.0051018 0.0050379
6 4 0.0063736 0.0059962 0.0057465 0.0051985 0.0051168 0.0050532
5 0.0062483 0.0061612 0.0055933 0.0051283 0.0054093 0.0053792
6 0.0062483 0.0061684 0.0054948 0.0051297 0.0053295 0.0051168
18 2 0.0047799 0.0046146 0.0040611 0.004387 0.0041827 0.0039821
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) Q25 Q50 Q75
time | K M KD KM KD KM KD

2 | 0.005562 | 0.005535 | 0.004413 | 0.005043 | 0.005272 | 0.004335

3 | 0.005517 | 0.005161 | 0.004173 | 0.004166 | 0.004866 | 0.004226

6 | 4 | 0005548 | 0.005395 | 0.004467 | 0.004870 | 0.004717 | 0.004335
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