Methodology building using Python syntax
                          import pandas as pd
                          import numpy as np
                          from scipy.stats import mannwhitneyu, shapiro, levene, ttest_ind
                          from statsmodels.stats.multitest import multipletests
                          import matplotlib.pyplot as plt
                          import seaborn as sns
                          import re
                          # ------For measurement_column in measurement_columns:------
                          variable, label_dict in [("Gender", gender_label), ("Clefttype", cleft_label)]:
                          # --- Normality Test (Shapiro-Wilk) ---
                          shapiro_text = []
                          normality_results = []
                          for level in df[variable].cat.categories:
                          subset = df[df[variable] == level][measurement_column].dropna()
                           if len(subset) > 3:
                           stat, p = shapiro(subset)
                           interpretation = "Normal" if p >= 0.05 else "Not Normal"
                           shapiro_text.append(f"{label_dict[level]} (W={stat:.3f}, p={p:.3f} →
                          {interpretation})")
                           normality_results.append(p >= 0.05)
                           shapiro_text.append(f"{label_dict[level]} (Not enough data)")
                           normality_results.append(False)

                           # --- Levene’s Test ---
                           group1 = df[df[variable] ==
                           df[variable].cat.categories[0]][measurement_column].dropna()
                           group2 = df[df[variable] == 
                           df[variable].cat.categories[1]][measurement_column].dropna()
                           stat, p = levene(group1, group2)
                           homogeneity = p >= 0.05
                           levene_text = f"Stat={stat:.3f}, p={p:.3f} → {'Equal variances' if 
                           homogeneity else 
                           'Unequal variances'}"

                           assumptions_ok = all(normality_results) and homogeneity
                           test_to_use = "t-test" if assumptions_ok else "Mann–Whitney U"

                           # -----Assumptions table
                            assumptions_results.append({
                           "Variable": variable,
                           "Comparison": f"{label_dict[0]} vs {label_dict[1]}",
                           "Measurement": measurement_column,
                           "Shapiro–Wilk (normality)": "; ".join(shapiro_text),
                            "Levene’s (variance equality)": levene_text,
            
                            # --- Statistical Test ---
                            if len(group1) > 0 and len(group2) > 0:
                            if assumptions_ok:
                            mean_diff = np.mean(group1) - np.mean(group2)
                            pooled_sd = np.sqrt(((len(group1)-1)*np.var(group1, ddof=1) +
                            (len(group2)-1)*np.var(group2, ddof=1)) /
                            (len(group1)+len(group2)-2))
                            cohens_d = mean_diff / pooled_sd
                            results.append({
                            "Variable": variable,
                            "Comparison": f"{label_dict[0]} vs {label_dict[1]}",
                            "Measurement": measurement_column,
                            "Statistic": f"{t_stat:.3f}","p-value": p_value,
                            "Significance": "Significant" if p_value < 0.05 else "Not Significant",
                            "Effect Size": f"Cohen’s d = {cohens_d:.3f}"                
                            #---- Mann–Whitney U-test -----
                            u_stat, p_value = mannwhitneyu(group1, group2, alternative="two-sided")
                            n1, n2 = len(group1), len(group2)
                            mean_u = n1 * n2 / 2
                            std_u = np.sqrt(n1 * n2 * (n1 + n2 + 1) / 12)
                             z = (u_stat - mean_u) / std_u
                             r = z / np.sqrt(n1 + n2)
                             delta = cliffs_delta(group1.values, group2.values)
                             ci_lower, ci_upper = bootstrap_ci(group1.values, group2.values,
                             cliffs_delta)
                             results.append({
                              ‘"Variable": variable,
                             "Comparison": f"{label_dict[0]} vs {label_dict[1]}",
                             "Measurement": measurement_column,
                              "Test Used": "Mann–Whitney U",
                              "Statistic": f"{u_stat:.3f}"
                              "p-value": p_value,
                              "Significance": "Significant" if p_value < 0.05 else "Not Significant",
                              "Effect Size": f"r = {r:.3f}, Cliff’s δ = {delta:.3f}, 95% CI [{ci_lower:.3f},
                              {ci_upper:.3f}]"})
                              # ---- Results Tables ----
                              results_df = pd.DataFrame(results)
                              assumptions_df = pd.DataFrame(assumptions_results)

                              # ------ Bonferroni Correction ------
                              raw_pvals = pd.to_numeric(results_df["p-value"], errors="coerce")
                              bonf = multipletests(raw_pvals,
                              alpha=0.05,
                              mmethod='bonferroni')
                              results_df["Bonferroni p-value"] = bonf[1]
                              results_df["p-value"] = results_df["p-value"].astype(float).round(4)
                              results_df["Bonferroni p-value"] = (
                              results_df["Bonferroni p-value"]
                              .astype(float)
                               .round(4))
                                                                                    # ----Plots -----
                               # ========= Plots with Effect Sizes in Titles ==================
                               sns.set(style="whitegrid", palette="Set2")
                               for measurement_column in measurement_columns:
                               for variable, label_dict in [("Gender", gender_label), ("Clefttype",
                               cleft_label)]:
                               fig, (ax1, ax2) = plt.subplots(1, 2, figsize=(12, 5))

                               # --- Get effect size info ---
                               row = results_df[(results_df["Variable"] == variable) &
                               (results_df["Measurement"] == measurement_column)]
                               effect_text = ""
                               If not row.empty:
                               effect_text = row["Effect Size"].values[0]
                               pval_text = row["p-value"].values[0]
                               sig_text = row["Significance"].values[0]
                               # Short version for title
                               effect_text = f"( {effect_text}, p = {pval_text}, {sig_text} )"
                               # --- Left: Violin Plot ---
                               sns.violinplot(x=variable, y=measurement_column, data=df, inner="box",
                               cut=0,
                               ax=ax1)
                               ax1.set_title(f"Violin + Box: {measurement_column} by
                              {variable}\n{effect_text}", 
                               fontsize=10)
                               # --- Right: Point Plot ---
                               sns.pointplot(x=variable, y=measurement_column, data=df,
                               ci=95, dodge=True, capsize=.2, join=False,
                               markers="o", errwidth=1.5, color="black", ax=ax2)
                               ax2.set_title(f"Point Plot (Mean ± 95% CI): {measurement_column} by
                               {variable}\n{effect_text}",
                               fontsize=10)
                               fig.suptitle(f"{measurement_column} - {variable}", fontsize=14,
                               fontweight="bold")
                               plt.tight_layout(rect=[0, 0.05, 1, 0.95])
                               plt.savefig(f"Plot_{measurement_column}_{variable}_effectInTitle.png", 
                               dpi=300, bbox_inches="tight") 
                               plt.show()
