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We explored the feasibility of utilizing a multi-output machine
learning algorithm to estimate ionospheric plasma parameters (sharp-
ness and reflection height). The ionospheric plasma parameters are
crucial for determining the properties of ionospheric plasma, such
as electron density, rate coefficients, and cross sections for ioniza-
tion /recombination processes. We examined the feasibility of em-
ploying two single-output algorithms, such as a combination of Ran-
dom Forest (RF) and XGB, for the target variables. The findings
revealed that during the in-sample testing phase, the multi-output
model (XGB-XGB) consistently yielded the most favorable outcomes
in terms of the RMSE. However, a close alternative was observed in
the combination of RF and XGB models, where RF was employed
for the sharpness parameter and the XGB algorithm was utilized for
the reflection height parameter. During the out-of-sample validation,
there was minimal variation observed among the four algorithm com-
binations. The most significant difference was observed between the
RF-XGB and RF-RF combinations (7.6 percent decrease in RMSE).
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The utilization of different algorithms and combinations of algorithms
may yield marginal improvements, suggesting that the most significant
improvement can be achieved through the expansion of the database.
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