Regression Confidence Interval

Test name: Regression Confidence Interval

Dataset: D:\DATA ANALYSIS\H Regression Tests and Models\Regression Confidence Interval\dataset.csv
Rows in original dataset: 649

Outcome: G3

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

N used: 649

R-squared: 0.850632

Adjusted R-squared: 0.849236

F statistic: 609.352742

Model p-value: 3.25413e-261

Residual standard error: 1.254409

Residual degrees of freedom: 642

95% t critical value: 1.963666

Significant predictors at alpha 0.05: G1, G2, failures, absences

Average 95% mean-response Cl width: 0.480583

Average 95% individual prediction-interval width: 4.952918

Observed mean-Cl coverage: 0.1464

Observed prediction-interval coverage: 0.9723

Interpretation: coefficient confidence intervals quantify uncertainty in slope estimates.
Mean-response confidence intervals quantify uncertainty in the expected outcome at given predictor values.
Individual prediction intervals are wider because they include both mean-estimation uncertainty and individual residual variation.

Charts generated: 8



Model summary

test _name outcome predictors n_complete cases number of predictors r_squared adjusted r squared f statistic f _p_value rmse residual _standard _error df model df residual t_critical 95 aic bic decision
Regression Confidence Interval G3 G1, G2, studytime, failures, absences, age 649 6 0.850632 0.849236 609.352742 3.254128e-261 1.254409 1.254409 6.0 642.0 1.963666 2142.954778 2174.282808 Overall regression model is statistically significant



95% coefficient confidence intervals

confidence level term coefficient standard error t_value p_value ci lower ci upper interval width excludes zero decision_alpha 0 05
0.95 const -0.545315 0.762635 -0.715040 4.748443e-01 -2.042876 0.952247 2.995123 False Not statistically significant
0.95 Gl 0.142169 0.036589 3.885600 1.126739%e-04 0.070321 0.214016 0.143695 True Statistically significant
0.95 G2 0.883399 0.034210 25.822927 2.206497e-101 0.816222 0.950576 0.134353 True Statistically significant
0.95 studytime 0.094579 0.061966 1.526303 1.274269e-01 -0.027102 0.216261 0.243362 False Not statistically significant
0.95 failures -0.233156 0.094932 -2.456036 1.431172e-02 -0.419571 -0.046742 0.372829 True Statistically significant
0.95 absences 0.022679 0.010874 2.085726 3.739772e-02 0.001327 0.044031 0.042704 True Statistically significant
0.95 age 0.023641 0.043473 0.543809 5.867616e-01 -0.061726 0.109008 0.170734 False Not statistically significant



Interval summary

confidence level n mean_ci average width mean_ci median width prediction_interval average width prediction interval median width observed coverage mean ci observed coverage prediction_interval note
0.95 649 0.480583 0.437137 4.952918 4.,945837 0.146379 0.972265 Mean-response confidence intervals are narrower than individual prediction intervals.



Predictions and intervals
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Regression coefficients and 95% confidence intervals
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Coefficient interval width at 90%, 95%, and 99%
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Fitted mean with 95% confidence interval
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Individual predictions with 95% prediction interval
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Observed versus predicted values
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Residuals versus fitted values
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Confidence and prediction interval widths
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Observed interval coverage
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