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Abstract

MCC Shapley Values for Combination of > 2
Features

Model interpretability is one of the most intriguing problems in most machine learning
models, particularly for those that are mathematically sophisticated. Computing Shapley
Values are one of the best approaches so far to find the importance of each feature in a
model, at the instance (data point) level. In other words, Shapley values represent the
importance of a feature for a particular instance or observation, especially for
classification or regression problems. One of the well known limitations of Shapley
values is that the estimation of Shapley values with the presence of multicollinearity
among the features are not accurate as well as reliable. To address this problem, we
present a unified framework to calculate accurate Shapley values with correlated
features. To be more specific, we do an adjustment (matrix formulation) of the features
while calculating independent Shapley values for the instances to make the features
independent with each other. Our implementation of this method proves that our method
is computationally efficient also, compared to the existing Shapley method.
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Results of MCC Shapley Values for Individual Features
From Table it is seen that with the presence of
MiscVal_corr the NMCC Shapley values have
sliced to half of the NMCC Shapley values
without the presence of MiscVal_corr for all
the models.

MCC Shapley Values for Combination of > 2
Features

we see that the NMCC Shapley values have
reduced down a lot, but the reduction is not
roughly 50% like scenario 1, because here the
correlation between TotalBsmtSF and
1stFlrSF is not 1.

Results on House Prices Dataset

Results of MCC Shapley Values for Combination of two Features

From the result, it is seen that the NMCC Shapley values
sliced to half due to the presence of the perfectly
correlated features, but the multi-collinearity correction
factor helped those features to get back to the actual
values i.e. MCC Shapley values. Also, as MiscVal and
3SsnPorch are almost uncorrelated with other features,
NMCC and MCC Shapley values are almost the same
without the presence of artificially created variable across
all the models.

Execution Time Assessment
We performed one additional experiment where we compared the execution time between the MCC and NMCC Shapley value
calculation. This experiment is done in a machine with 2.6 GHz Intel Core i7 and 8 GB available RAM. Following Table shows the
comparison in execution time of the Shapley Values with and without multi-collinearity correction. This result is produced with a
Random Forest model which is trained on default parameters and the number of iterations of Monte-Carlo simulation is 10,000.
From the table, it is seen that introduction of the correlation adjustment factor has almost no effect on the execution time for
calculating Shapley values.

