Robust Regression

Test name: Robust Regression

Dataset rows used: 649

Outcome: G3

Predictors: G1, G2, studytime, failures, absences, age, Medu, Fedu

Primary robust estimator: Huber M-estimation.

Huber tuning constant: 1.345

Huber scale estimate: 0.761446

Huber iterations: 33

OLS RMSE: 1.247020

Huber RMSE: 1.262243

OLS MAE: 0.780019

Huber MAE: 0.771728

Minimum Huber weight: 0.108117

Cases with Huber weight below 0.80: 103

Cases with Huber weight below 0.50: 24

Robust regression reduces the contribution of cases with large residuals rather than automatically deleting them.
Compare OLS and robust coefficients to assess sensitivity to unusual or influential observations.

Robust-model p-values and confidence intervals use large-sample normal approximations.
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Model performance

model n rmse mae median_absolute_error r_squared_descriptive
Ordinary least squares 649.00000 1.24702 0.78002 0.54217 0.85078
Huber robust M-estimator 649.00000 1.26224 0.77173 0.51359 0.84711

Tukey biweight robust M-estim|  649.00000 1.27328 0.77017 0.50672 0.84443




Coefficients

model term coefficient standard_error z_or_t_value p_value ci95_lower ci95_upper eference_distributiofdecision_alpha_0_05
Ordinary least squ const -0.50115 0.77395 -0.64753 0.51752 -2.02094 1.01863 Student t Not statistically signi
Ordinary least squ G1 0.14340 0.03667 3.91027 0.00010 0.07138 0.21541 Student t Statistically signififa
Ordinary least sq G2 0.88481 0.03437 25.74397 0.00000 0.81732 0.95230 Student t Statistically signififa
Ordinary least squ studytime 0.09663 0.06209 1.55630 0.12013 -0.02529 0.21856 Student t Not statistically signi
Ordinary least squ failures -0.23536 0.09523 -2.47139 0.01372 -0.42237 -0.04835 Student t Statistically signififa
Ordinary least squ absences 0.02276 0.01092 2.08457 0.03750 0.00132 0.04420 Student t Statistically signififa
Ordinary least sqy age 0.02269 0.04367 0.51950 0.60359 -0.06306 0.10844 Student t Not statistically signi
Ordinary least sq Medu -0.04495 0.05794 -0.77585 0.43812 -0.15872 0.06882 Student t Not statistically signi
Ordinary least sqy Fedu 0.02203 0.05932 0.37133 0.71052 -0.09445 0.13850 Student t Not statistically signi
Huber robust M-eq const -0.62614 0.50078 -1.25034 0.21118 -1.60765 0.35537 Normal approximg Not statistically signi
Huber robust M-eq G1 0.12280 0.02373 5.17536 0.00000 0.07630 0.16931 Normal approximg Statistically signififa
Huber robust M-ed G2 0.86496 0.02224 38.89461 0.00000 0.82137 0.90855 Normal approximg Statistically signififal
Huber robust M-eq studytime 0.04534 0.04018 1.12843 0.25914 -0.03341 0.12408 Normal approximg Not statistically signi
Huber robust M-eq failures -0.16117 0.06162 -2.61549 0.00891 -0.28194 -0.04039 Normal approximg Statistically signifigal
Huber robust M-eq absences 0.00219 0.00707 0.30952 0.75692 -0.01166 0.01603 Normal approximg Not statistically signi
Huber robust M-eq age 0.06931 0.02825 2.45304 0.01417 0.01393 0.12469 Normal approximg Statistically signififal
Huber robust M-eq Medu 0.00450 0.03749 0.12010 0.90441 -0.06897 0.07798 Normal approximg Not statistically signi
Huber robust M-eq Fedu -0.01184 0.03838 -0.30859 0.75763 -0.08707 0.06338 Normal approximg Not statistically signi




Weight summary

method minimum_weight | first_quartile_weight median_weight mean_weight third_quartile_weight| maximum_weight cases_below_0_80 cases_below_0_50

Huber M-estimation| 0.10812 1.00000 1.00000 0.93080 1.00000 1.00000 103.00000 24.00000

Tukey biweight 0.00000 0.90711 0.95898 0.88817 0.98015 0.99999 128.00000 24.00000




Predictions

and residuals
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Lowest Huber weights
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01 robust_regression_outcome_distribution.png

Outcome distribution
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02 _robust_regression_observed _vs_huber fitted.png

Observed versus Huber robust fitted values
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03 _robust_regression_huber_residuals_vs_fitted.png

Huber residual
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04 _robust_regression_huber_residual_distribution.png
Huber robust residual distribution
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05_robust_regression_huber_residual_qgq_plot.png

Normal Q-Q plot of Huber residuals
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06_robust_regression_coefficient_comparison.png

OLS and robust coefficient comparison
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07 _robust_regression_huber_weights_by case.png

Huber robust weights by case
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08 _robust_regression_weight_vs_ols_residual.png

Huber weight versus absolute OLS residual
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09 _robust_regression_ols_vs_huber fitted.png

OLS versus Huber robust fitted values
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10 _robust_regression_absolute_huber_coefficients.png

Absolute Huber robust coefficient magnitudes
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