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An active galactic nucleus (AGN) is the region at the center of a galaxy,
supposedly hosting a supermassive black hole (SMBH). The evolution of the AGN
system and the underlying physical phenomena around them can be understood by
analyzing the relationship between the AGN parameters. This work focuses on 20
samples of AGN with X-ray reverberation features taken from the observational data
in the XMM-Newton archives. Previously, a relationship between the time lag and the
black hole mass has been suggested, which is also investigated in this work. Using
symbolic regression (SR), an unsupervised machine learning algorithm for relating AGN
parameters in the unbiased form. Our result shows that the SR prefers a relation
between the lags and the masses in a polynomial form, indicating that the corona
distance of the AGN in our samples varies significantly. The relationship between stellar
mass and black hole mass is also investigated. Here, the SR prefers a non-linear relation
in the form of a linear equation in logarithmic scale with slope equal to 0.40. Other
parameters including reflection fraction, photon index, and Eddington ratio are also

analyzed, yet they do not provide significant improvement of the SR.
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