
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.

Robust Regression



test_name outcome predictorsn_complete_casesnumber_of_predictorsprimary_robust_methodhuber_tuning_constanthuber_scale_estimatehuber_iterationstukey_scale_estimateols_r_squaredols_adjusted_r_squaredols_aic ols_bichuber_minimum_weighthuber_median_weighthuber_cases_weight_below_0_80huber_cases_weight_below_0_50

Robust RegressionG3 G1, G2, studytime, failures, absences, age, Medu, Fedu649.00000 8.00000 Huber M-estimation1.34500 0.76145 33.00000 0.75127 0.85078 0.84891 2146.324662186.603550.10812 1.00000 103.00000 24.00000

Model summary



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-estimator649.00000 1.27328 0.77017 0.50672 0.84443

Model performance



model term coefficient standard_error z_or_t_value p_value ci95_lower ci95_upper reference_distributiondecision_alpha_0_05

Ordinary least squaresconst -0.50115 0.77395 -0.64753 0.51752 -2.02094 1.01863 Student t Not statistically significant

Ordinary least squaresG1 0.14340 0.03667 3.91027 0.00010 0.07138 0.21541 Student t Statistically significant

Ordinary least squaresG2 0.88481 0.03437 25.74397 0.00000 0.81732 0.95230 Student t Statistically significant

Ordinary least squaresstudytime 0.09663 0.06209 1.55630 0.12013 -0.02529 0.21856 Student t Not statistically significant

Ordinary least squaresfailures -0.23536 0.09523 -2.47139 0.01372 -0.42237 -0.04835 Student t Statistically significant

Ordinary least squaresabsences 0.02276 0.01092 2.08457 0.03750 0.00132 0.04420 Student t Statistically significant

Ordinary least squaresage 0.02269 0.04367 0.51950 0.60359 -0.06306 0.10844 Student t Not statistically significant

Ordinary least squaresMedu -0.04495 0.05794 -0.77585 0.43812 -0.15872 0.06882 Student t Not statistically significant

Ordinary least squaresFedu 0.02203 0.05932 0.37133 0.71052 -0.09445 0.13850 Student t Not statistically significant

Huber robust M-estimatorconst -0.62614 0.50078 -1.25034 0.21118 -1.60765 0.35537 Normal approximationNot statistically significant

Huber robust M-estimatorG1 0.12280 0.02373 5.17536 0.00000 0.07630 0.16931 Normal approximationStatistically significant

Huber robust M-estimatorG2 0.86496 0.02224 38.89461 0.00000 0.82137 0.90855 Normal approximationStatistically significant

Huber robust M-estimatorstudytime 0.04534 0.04018 1.12843 0.25914 -0.03341 0.12408 Normal approximationNot statistically significant

Huber robust M-estimatorfailures -0.16117 0.06162 -2.61549 0.00891 -0.28194 -0.04039 Normal approximationStatistically significant

Huber robust M-estimatorabsences 0.00219 0.00707 0.30952 0.75692 -0.01166 0.01603 Normal approximationNot statistically significant

Huber robust M-estimatorage 0.06931 0.02825 2.45304 0.01417 0.01393 0.12469 Normal approximationStatistically significant

Huber robust M-estimatorMedu 0.00450 0.03749 0.12010 0.90441 -0.06897 0.07798 Normal approximationNot statistically significant

Huber robust M-estimatorFedu -0.01184 0.03838 -0.30859 0.75763 -0.08707 0.06338 Normal approximationNot statistically significant

Coefficients



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

Weight summary



case_number G3 G1 G2 studytime failures absences age Medu Fedu ols_fittedols_residualhuber_fittedhuber_residualhuber_weighttukey_fittedtukey_residualtukey_weightabsolute_ols_residualabsolute_huber_residuallow_huber_weight_below_0_80strongly_downweighted_below_0_50

1.00000 11.000000.00000 11.000002.00000 0.00000 4.00000 18.000004.00000 4.00000 9.83267 1.16733 10.206050.79395 1.00000 10.257830.74217 0.91305 1.16733 0.79395 0.00000 0.00000

2.00000 11.000009.00000 11.000002.00000 0.00000 2.00000 17.000001.00000 1.00000 11.12381-0.1238111.25961-0.259611.00000 11.28621-0.286210.98682 0.12381 0.25961 0.00000 0.00000

3.00000 12.0000012.0000013.000002.00000 0.00000 6.00000 15.000001.00000 1.00000 13.36929-1.3692913.22806-1.228060.83395 13.16662-1.166620.79235 1.36929 1.22806 0.00000 0.00000

4.00000 14.0000014.0000014.000003.00000 0.00000 0.00000 15.000004.00000 2.00000 14.38813-0.3881314.37250-0.372501.00000 14.36196-0.361960.97896 0.38813 0.37250 0.00000 0.00000

5.00000 13.0000011.0000013.000002.00000 0.00000 0.00000 16.000003.00000 3.00000 13.06616-0.0661613.14676-0.146761.00000 13.15131-0.151310.99631 0.06616 0.14676 0.00000 0.00000

6.00000 13.0000012.0000012.000002.00000 0.00000 6.00000 16.000004.00000 3.00000 12.416370.58363 12.422230.57777 1.00000 12.425400.57460 0.94741 0.58363 0.57777 0.00000 0.00000

7.00000 13.0000013.0000012.000002.00000 0.00000 0.00000 16.000002.00000 2.00000 12.491070.50893 12.534750.46525 1.00000 12.547020.45298 0.96715 0.50893 0.46525 0.00000 0.00000

8.00000 13.0000010.0000013.000002.00000 0.00000 2.00000 17.000004.00000 4.00000 12.968050.03195 13.09030-0.090301.00000 13.11168-0.111680.99799 0.03195 0.09030 0.00000 0.00000

9.00000 17.0000015.0000016.000002.00000 0.00000 0.00000 15.000003.00000 2.00000 16.249460.75054 16.175380.82462 1.00000 16.131240.86876 0.88186 0.75054 0.82462 0.00000 0.00000

10.0000013.0000012.0000012.000002.00000 0.00000 0.00000 15.000003.00000 4.00000 12.324090.67591 12.323450.67655 1.00000 12.311140.68886 0.92486 0.67591 0.67655 0.00000 0.00000

11.0000014.0000014.0000014.000002.00000 0.00000 2.00000 15.000004.00000 4.00000 14.38107-0.3810714.30785-0.307851.00000 14.27625-0.276250.98772 0.38107 0.30785 0.00000 0.00000

12.0000013.0000010.0000012.000003.00000 0.00000 0.00000 15.000002.00000 1.00000 12.112800.88720 12.154210.84579 1.00000 12.144180.85582 0.88525 0.88720 0.84579 0.00000 0.00000

13.0000012.0000012.0000013.000001.00000 0.00000 0.00000 15.000004.00000 4.00000 13.06731-1.0673113.14758-1.147580.89244 13.14710-1.147100.79885 1.06731 1.14758 0.00000 0.00000

14.0000013.0000012.0000012.000002.00000 0.00000 0.00000 15.000004.00000 3.00000 12.257110.74289 12.339800.66020 1.00000 12.353490.64651 0.93366 0.74289 0.66020 0.00000 0.00000

15.0000015.0000014.0000014.000003.00000 0.00000 0.00000 15.000002.00000 2.00000 14.478030.52197 14.363490.63651 1.00000 14.320090.67991 0.92676 0.52197 0.63651 0.00000 0.00000

16.0000017.0000017.0000017.000001.00000 0.00000 6.00000 16.000004.00000 4.00000 17.48278-0.4827817.30386-0.303861.00000 17.24324-0.243240.99047 0.48278 0.30386 0.00000 0.00000

17.0000014.0000013.0000013.000003.00000 0.00000 10.0000016.000004.00000 4.00000 13.654280.34572 13.452230.54777 1.00000 13.403460.59654 0.94337 0.34572 0.54777 0.00000 0.00000

18.0000014.0000013.0000014.000002.00000 0.00000 2.00000 16.000003.00000 3.00000 14.28328-0.2832814.26170-0.261701.00000 14.24377-0.243770.99043 0.28328 0.26170 0.00000 0.00000

Predictions and residuals



case_number G3 G1 G2 studytime failures absences age Medu Fedu ols_fittedols_residualhuber_fittedhuber_residualhuber_weighttukey_fittedtukey_residualtukey_weightabsolute_ols_residualabsolute_huber_residuallow_huber_weight_below_0_80strongly_downweighted_below_0_50

164.000000.00000 11.000009.00000 1.00000 2.00000 0.00000 18.000001.00000 1.00000 9.05080 -9.050809.47256 -9.472560.10812 9.61933 -9.619330.00000 9.05080 9.47256 1.00000 1.00000

173.000001.00000 10.0000010.000002.00000 1.00000 0.00000 16.000003.00000 3.00000 10.03298-9.0329810.26792-9.267920.11050 10.33748-9.337480.00000 9.03298 9.26792 1.00000 1.00000

587.000000.00000 8.00000 8.00000 2.00000 0.00000 0.00000 17.000004.00000 2.00000 8.16764 -8.167648.53922 -8.539220.11993 8.65519 -8.655190.00000 8.16764 8.53922 1.00000 1.00000

640.000000.00000 5.00000 8.00000 1.00000 1.00000 0.00000 19.000001.00000 1.00000 7.56366 -7.563668.10127 -8.101270.12642 8.25251 -8.252510.00000 7.56366 8.10127 1.00000 1.00000

520.000000.00000 8.00000 7.00000 2.00000 0.00000 0.00000 16.000002.00000 1.00000 7.32802 -7.328027.60779 -7.607790.13462 7.69250 -7.692500.00000 7.32802 7.60779 1.00000 1.00000

638.000000.00000 7.00000 7.00000 1.00000 0.00000 0.00000 18.000002.00000 1.00000 7.13337 -7.133377.57827 -7.578270.13514 7.71338 -7.713380.00000 7.13337 7.57827 1.00000 1.00000

641.000000.00000 7.00000 7.00000 1.00000 1.00000 0.00000 18.000004.00000 2.00000 6.83013 -6.830137.41426 -7.414260.13813 7.59862 -7.598620.00000 6.83013 7.41426 1.00000 1.00000

584.000000.00000 8.00000 6.00000 1.00000 1.00000 0.00000 18.000002.00000 2.00000 6.17862 -6.178626.66310 -6.663100.15370 6.82851 -6.828510.00000 6.17862 6.66310 1.00000 1.00000

627.000000.00000 7.00000 5.00000 2.00000 0.00000 0.00000 18.000004.00000 4.00000 5.43656 -5.436565.86716 -5.867160.17456 6.02427 -6.024270.00000 5.43656 5.86716 1.00000 1.00000

62.0000016.0000010.0000010.000001.00000 0.00000 0.00000 16.000001.00000 1.00000 10.217565.78244 10.398435.60157 0.18283 10.436975.56303 0.00000 5.78244 5.60157 1.00000 1.00000

647.000009.00000 11.0000012.000002.00000 0.00000 6.00000 18.000001.00000 1.00000 12.40915-3.4091512.44823-3.448230.29701 12.46299-3.462990.00102 3.40915 3.44823 1.00000 1.00000

63.0000010.0000013.0000013.000002.00000 0.00000 0.00000 16.000001.00000 2.00000 13.42083-3.4208313.39521-3.395210.30164 13.37780-3.377800.00624 3.42083 3.39521 1.00000 1.00000

280.000005.00000 7.00000 8.00000 1.00000 3.00000 12.0000022.000003.00000 1.00000 7.63103 -2.631038.26771 -3.267710.31341 8.50524 -3.505240.00007 2.63103 3.26771 1.00000 1.00000

559.0000010.000008.00000 13.000001.00000 0.00000 0.00000 17.000002.00000 2.00000 12.58495-2.5849512.80967-2.809670.36451 12.83520-2.835200.12329 2.58495 2.80967 1.00000 1.00000

308.0000014.0000011.0000011.000002.00000 0.00000 0.00000 17.000003.00000 1.00000 11.275182.72482 11.509842.49016 0.41128 11.581232.41877 0.27851 2.72482 2.49016 1.00000 1.00000

359.0000015.0000012.0000012.000001.00000 0.00000 8.00000 18.000004.00000 3.00000 12.410632.58937 12.519892.48011 0.41294 12.563552.43645 0.27125 2.58937 2.48011 1.00000 1.00000

355.0000015.0000012.0000012.000002.00000 0.00000 2.00000 18.000002.00000 1.00000 12.416542.58346 12.566792.43321 0.42090 12.619802.38020 0.29451 2.58346 2.43321 1.00000 1.00000

366.0000017.0000015.0000014.000002.00000 0.00000 14.0000017.000004.00000 3.00000 14.820962.17904 14.607362.39264 0.42804 14.564972.43503 0.27183 2.17904 2.39264 1.00000 1.00000

Lowest Huber weights
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