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Introduction

The prevalence of high-dimensional datasets has driven increased utilization
of the penalized likelihood methods. However, when the number of observa-
tions is relatively few compared to the number of covariates, each observation
can potentially tremendously influence model selection and inference. There-
fore, identifying and assessing influential observations is vital in penalized
methods. This article reviews measures of influence for detecting influen-
tial observations in high-dimensional lasso regression and has recently been
introduced. Then, these measures under the elastic net method, which com-
bines removing from lasso and reducing the ridge coefficients to improve the
model predictions, are investigated. Through simulation and real datasets,
illustrate that introduced influence measures effectively identify influential
observations and can help reveal otherwise hidden relationships in the data.

Material and Methods

The deletion methods, like many linear regression diagnostics, measure the
influence of an observation on lasso model selection by considering fitted
lasso models when including versus excluding each of the observations and
computing a scaled difference. The measures have been introduced are the:
df-model a measure of the change in the model selected by the lasso; df-
regpath a measure of the change in the lasso regularization path; df-cvpath
a measure of the change in the lasso cross-validation path; and df-lambda a
measure of the change in the lasso tuning parameter. As their names suggest,
each measure targets a different aspect of lasso model selection. To ensure
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our measures are easily applicable, theory is developed to demonstrate that
these measures have tractable sampling distributions, allowing the use of ex-
ternal cut-offs for gauging influence. A novel aspect of this theory is that
results are developed in the asymptotic framework even if p — oco: a setting
that is most relevant for high-dimensional inference.

Results and Discussion

As observed from the simulation results, the influence measures under Elas-
tic Net, similar to those under lasso, effectively identify influential observa-
tions. In addition, the influence measures under Elastic Net demonstrate
good performance through actual data, as the results of identifying influen-
tial observations and essential genes after removing the identified influential
observations by these measures and fitting the Elastic Net model, especially
with a = 0.75, do not significantly differ from the Lasso analysis output.

Conclusion

The need to identify influential observations is more critical in penalized re-
gression than it is in ordinary least squares (OLS) regression. This is because
in penalized regression, influential observations can, in addition to parameter
estimates, also affect the model that is selected. We illustrated that in high-
dimensional settings, individual observations could tremendously impact pe-
nalized model selection. Introducing measures could help reveal relationships
in high-dimensional actual data that may otherwise remain hidden.

Keywords: Influence diagnostics, influential observations, high-dimensional
data, penalized methods.
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