Correlation in Python Analysis Report

Number of numeric variables: 16

Target variable for focused interpretation: G3

Methods included:

Pearson correlation: linear association between numeric variables.
Spearman correlation: rank-based monotonic association.
Kendall correlation: ordinal concordance association.

Variable summary:

variable valid n missing n mean standard_deviation
age 649 0 16.744222 1.218138
Medu 649 0 2.514638 1.134552
Fedu 649 0 2.306626 1.099931
traveltime 649 0 1.568567 0.748660
studytime 649 0 1.930663 0.829510
failures 649 0 0.221880 0.593235
famrel 649 0 3.930663 0.955717
freetime 649 0 3.180277 1.051093
goout 649 0 3.184900 1.175766
Dalc 649 0 1.502311 0.924834
Walc 649 0 2.280431 1.284380
health 649 0 3.536210 1.446259
absences 649 0 3.659476 4.640759
Gl 649 0 11.399076 2.745265
G2 649 0 11.570108 2.913639

G3 649 0 11.906009 3.

Top strongest correlations:

method variable 1 variable 2 n_pairwise correlation

Spearman G2 G3 649
Pearson G2 G3 649
Spearman Gl G2 649
Spearman Gl G3 649
Kendall G2 G3 649
Pearson Gl G2 649
Pearson Gl G3 649
Kendall Gl G2 649
Kendall Gl G3 649
Pearson Medu Fedu 649
Spearman Medu Fedu 649
Pearson Dalc Walc 649
Spearman Dalc Walc 649
Kendall Medu Fedu 649
Kendall Dalc Walc 649

Correlations with G3:

method target variable comparison_variable
Kendall G3 2
Kendall G3 Gl
Kendall G3 failures
Kendall G3 Medu
Kendall G3 studytime
Kendall G3 Fedu
Kendall G3 Dalc
Kendall G3 Walc
Kendall G3 absences
Kendall G3 traveltime
Kendall G3 freetime
Kendall G3 health
Kendall G3 goout
Kendall G3 age
Kendall G3 famrel

Interpretation guide:
Correlation coefficients range from -1 to +1.

Positive values mean variables tend to increase together; negative values mean one tends to
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n_pairwise correlation

649 0.869595

649 0.766198

649 -0.378883

649 0.222761

649 0.221596

649 0.185576

649 -0.171367

649 -0.133188

649 -0.122860

649 -0.120765

649 -0.101384

649 -0.082907

649 -0.082848

649 -0.048451

649 0.039120

The p-value tests HO: population correlation equals zero.
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g3 maximum skewness
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decision_alpha_0_05

0.000000e+00 Statistically significant
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642401e-263 Statistically significant
345063e-226 Statistically significant
987375e-215 Statistically significant
113285e-199 Statistically significant
373795e-196 Statistically significant
617571e-163 Statistically significant
.403489e-161 Statistically significant
.108694e-155 Statistically significant
.190291e-78 Statistically significant
.686096e-78 Statistically significant
.239244e-69 Statistically significant
.065114e-68 Statistically significant
.622318e-68 Statistically significant
.096093e-59 Statistically significant

p_value decision_alpha_0_05
113285e-199 Statistically significant
108694e-155 Statistically significant
.182742e-30 Statistically significant
.982446e-13 Statistically significant
.514569e-12 Statistically significant
.574629e-09 Statistically significant
.110801e-07 Statistically significant
.352717e-05 Statistically significant
.815039e-05 Statistically significant
.885178e-04 Statistically significant
.719869¢e-04 Statistically significant
.507219e-03 Statistically significant
.463161e-03 Statistically significant

.111326e-01 Not statistically
.129976e-01 Not statistically

decrease as the other increases.

significant
significant



Correlation in Python: Pearson Correlation Heatmap

Positive values move toward red; negative values move toward blue.
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Correlation in Python: Pearson p-value Heatmap

Each label is the two-tailed p-value for HO: correlation equals zero.
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Variable pair

Medu vs Fedu
Dale vs Walc
failures vs G3
goout vs Walc
failures vs G2
failures vs G1
freetime vs goout
age vs failures

Medu vs traveltime

Correlation in Python: Strongest Pearson Variable Pairs

Ranking uses absolute r, so strong positive and negative relationships are retained.
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Comparison variable

Correlation in Python: Pearson Correlations with G3

Variables are ordered by signed Pearson correlation with G3,
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Spearman rho

Correlation in Python: Pearson vs Spearman Comparison

Pairs near the diagonal have similar linear and rank-based association.
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Correlation in Python: Pairwise Sample Size Matrix

Each cell shows complete paired observations used for that correlation,
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Correlation in Python: Strongest Pair Scatterplot

G2 vs G3: Pearson r = 0.919.
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