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INSIGHT 2 — The SKU Complexity ROI

Non-Standard Color Demand Analysis
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3 core_colors = ['Silver', 'Space Gay', 'Black']

4 nonstandard_colors = ['Red', "Cold', 'Blue', 'Wite']
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6 df['color_tier'] = df['color'].apply(lanbda c: "Core' if c in core_colors else 'Non-Standard')
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# Category x Col or Tier aggregation

9 cat_color = df.groupby(['category', 'color_tier']).agg(
10 avg_reviews=('review count', 'mean'),
11 nedi an_r evi ews=('revi ew_count', 'nmedian'),
12 total _reviews=('review count', 'suni),
3 sku_count =("' product_id', 'count'),
14 avg_price=('price', 'nmean')
15 ).reset_index()
16
17 # Mann-Whitney U test per category
18 test_results =[]
19 for cat in sorted(df['category'].unique()):
20 core = df[(df[' category'] == cat) & (df['color_tier'] == "'"Core')]['review count'].val ues
21 nonst = df[(df['category'] == cat) & (df['color_tier'] == "'Non-Standard' )]['review count'].val ues
22 u_stat, p_val = mannwhitneyu(core, nonst)
23 test_results. append({
24 'category': cat,
25 ‘core_nedi an': np.nedian(core),
26 ' nonst andard_nedi an' : np. nedi an(nonst),
27 ‘demand_lift': ((np.nmedian(nonst) - np.nmedian(core)) / np.nmedian(core) * 100) if np.nmedian(core)
8 > 0 else 0,
29 "U.statistic': u_stat,
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‘p_value': p_val,
"significant': p_val < 0.05
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test _df = pd. DataFrane(test_results)
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# mm VISUALI ZATION SN EEEEEEEEEEEEEEEEEEEEEESESEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEER
fig, ax = plt.subplots(figsize=(12, 6))
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pi vot = cat_col or. pivot (i ndex='category', colums='color_tier', values="avg_reviews')
categories = pivot.index.tolist()
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40 x = np.arange(len(categories))

41 width = 0.35

42

43 bars_core = ax.bar(x - width/2, pivot['Core'], w dth,

44 | abel =" Core Colors (Silver, Space Gray, Black)',

45 col or =PALETTE[ 0], edgecol or="white', |inew dt h=0.8)

46 bars_ns = ax.bar(x + width/2, pivot['Non-Standard'], w dth,

47 | abel =" Non- Standard (Red, Cold, Blue, Wite)',

48 col or =PALETTE[ 1], edgecol or="white', |inew dth=0. 8)

49

50 # Add significance stars

51 for i, rowin test_df.iterrows():

52 idx = categories.index(row 'category'])

53 max_val = max(pivot.loc[row ' category']])

54 if rom significant']:

55 ax.text(idx, max_val + 30, '0O', ha='center', fontsize=14, col or=PALETTE[3])
56 el se:

5 ax.text(idx, max_val + 30, 'n.s.', ha='center', fontsize=8, color="gray')
5
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ax. set _xticks(x)

60 ax.set_xticklabel s(categories, rotation=25, ha='right")

61 ax.set_yl abel (' Average Review Count (Market Demand Proxy)')

62 ax.set_title('Does Col or Conplexity Drive Demand?\ nAvg Revi ew Count by Color Tier x Category',
3 f ont wei ght =" bol d")

64 ax.legend(loc="upper left', frameal pha=0.9)

65

66 # Add val ue | abels

67 for bar in list(bars_core) + list(bars_ns):

68 hei ght = bar. get _hei ght ()

69 ax.text(bar.get_x() + bar.get_width()/2., height + 5,
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f'{height:,.0f}', ha='center', va='bottoni, fontsize=8)

plt.tight_layout()
pl t.savefig(' bl ock2_col or _conpl exi ty.png', dpi =150, bbox_i nches="tight")
plt.show)

# mm BLOCK 2: SUWARY TABLE FOR EXPORT SEE NSNS SESEEEESSSSEESNSSSEEESSNEEEEENEEEEEEN

print("m TABLE 2: Col or Conplexity RO by Category")
print("="*100)
export_color = test_df.copy()
export_color['demand_lift'] = export_color['demand_lift"'].map(' {:+. 1f}% . format)
export_color['p_value'] = export_color['p_value'].map('{:.6f}'.format)
export_color['verdict'] = export_color["significant'].map(

{True: 'O Color drives demand', False: 'O No significant lift'}

)
export_color = export_color[['category', 'core_nedian', 'nonstandard_nedian',
‘demand_lift', 'p_value', 'verdict']]
export_color.colums = ['Category', 'Core Median Reviews', 'Non-Std Median Reviews',
‘Demand Lift', 'p-value', 'Verdict']

print (export_color.to_string(index=Fal se))

# d obal test

core_all = df[df['color_tier'] == "'Core']['review count'].val ues

nonst_all = df[df['color_tier'] == 'Non-Standard']['review count'].val ues

u_gl obal , p_global = mannwhitneyu(core_all, nonst_all)

print(f"\nGOBAL TEST: Mann-VWitney U = {u_global:,.0f}, p = {p_global:.6f}")

print(f"Conclusion: {'Color conplexity HAS a measurabl e demand effect overall' if p_global < 0.05 else 'N
o neasurabl e gl obal effect —category-specific analysis is what matters'}")
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