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import matplotlib.pyplot as plt

# REPX I TALENE
plt.rcParams['font.sans-serif'] = ['SimHei’, 'Microsoft YaHei', 'DejaVu Sans']
plt.rcParams[ 'axes.unicode_minus'] = False
print('FIEESARMN! ')
Python




# ERANEF (5HIE—B)

categories = ['alt.atheism’, 'soc.religion.christian', 'comp.graphics', 'sci.med']

# IS

twenty_train = fetch_2@newsgroups(
subset="train",
categories=categories,
shuffle=True,
random_state=42

)

# DOEMiHE

twenty_test = fetch_2@newsgroups
subset="test",
categories=categories,
shuffle=True,
random_state=42

)

print (f'illZRERZEE: {len(twenty_train.data)}')
print (' MXEERAS: {len(twenty_test.data)}')
print(f'#3l: {twenty_train.target_names}')
print(f' BB : {len(twenty_train.target_names)}')
Python

# BERBENE
train_counts = pd.Series(twenty_train.target).value_counts().sort_index()
test_counts = pd.Series(twenty_test.target).value_counts().sort_index()

dist_df = pd.DataFrame({
‘#3': [twenty_train.target_names[i] for i in range(len(categories))],
'JIZREE " : train_counts.values,

A" : test_counts.values

Python

# BEFHEE

print( B—FlGEE )

print(f'#3: {twenty_train.target_names[twenty_train.target[0]]}')
print (f' WA (#i500F ) |:\n{twenty_train.data[e][:500]}")

Python

{£45 2: TF-IDF+MutinomialNB 73252%

# €M TF-IDF H{THHERE

tfidf_vectorizer = TfidfVectorizenr(
stop_words="english’', # EREEMIA
max_df=0.5, # RERHITERRIT Se% s YR Y3F
min_df=2, # BESHIAED T2 XAEEYIA
max_features=None,

)
# WEFHERIISE

X_train_tfidf = tfidf_vectorizer.fit_transform(twenty train.data)
# BUIIRE (Xtransform, FIME)
X_test_tfidf = tfidf_vectorizer.transform(twenty_test.data)

print(f'TF-IDF $HEEFEAAR - JIZRE: (X_train_tfidf.shape}')
print(f'TF-IDF $S{EREFERZR - MiLER: (X_test_tfidf.shape}')
print(f'i&iCRAN: {len(tfidf_vectorizer.vocabulary_)}*)
Python

# IR MultinomialNe 43%38
nb_tfidf = MultinomialNB(alpha=1.0) # alpha=1.0 1 Laplace &
nb_tfidf.fit(X_train_tfidf, twenty_train.target)

#
y_pred_nb_tfidf = nb_tfidf.predict(X_test_tfidf)

# iHh
accuracy_nb_tfidf = accuracy_score(twenty_test.target, y_pred_nb_tfidf)
print('=' * 60)

print(' [73%—] TF-IDF + MultinomialNB SHLER')

print('=' * 60)

print (f #H#% (Accuracy): {accuracy_nb_tfidf:.4f} ({accuracy_nb_tfidf*10@:.2f}%)")
print()

print(' SRS ")
print(classification_report(
twenty_test.target,
y_pred_nb_tfidf,
target_names=twenty_train.target_names
))

Python




{£% 3: TF-IDF+SVM 428

# I svm 53288 (M%) , B TF-I0F HHE
svm = SVC(kernel='linear', random_state=42)
svm.fit(X_train_tfidf, twenty_train.target)

# Fm
y_pred_svm = svm.predict(X_test_tfidf)

# T
accuracy_svm = accuracy_score(twenty_test.target, y_pred_svm)
print('=' * 60)
print(" [A3Z) TF-10F + svM (&i1%) [HH4R")
print('=' * 60)
print (f ##Z (Accuracy): {accuracy_svm:.4f} ({accuracy_svm*108:.2f}%)')
print()
print (" H%EE: )
print(classification_report(
twenty_test.target,
y_pred_svm,
target_names=twenty_train.target_names

))

Python

f£%5 4:CountVectorize + MutinomialNB 732538 (A HR)

REEX A X BAEM TE-IDF AL, B EURTR AT (counts) 1R AHFAE.

# fEf CountVectorizer HHTAHIELZER (RIAIRSA, A TF-IDF)
count_vectorizer = CountVectorizer(
stop_words="'english’, # 5 TF-IDF REF—BHOFAE

# BAEFHIER
X_train_counts = count_vectorizer.fit_transform(twenty_train.data)
X_test_counts = count_vectorizer.transform(twenty_test.data)

print(f'Count FHEAEFMAIR - JIZE: {X_train_counts.shape}')
print(f'Count $EAEMIR - Mits: (X _test_counts.shape}')
print(f'3CRA/N: {len(count_vectorizer.vocabulary_)}')

Python

# %R MultinomialNB 43338 (EARMAIRMN)
nb_counts = MultinomialNB(alpha=1.0)
nb_counts. fit(X_train_counts, twenty_train.target)
# Full
y_pred_nb_counts = nb_counts.predict(X_test_counts)
#
accuracy_nb_counts = accuracy_score(twenty_test.target, y_pred_nb_counts)
print('=" * 60)
print(" [#3%=] CountVectorizer| (REITST) + MultinomialNB HHKLER')
print('=" * 60)
print(f' = (Accuracy): {accuracy_nb_counts:.4f} ({accuracy_nb_counts*10@:.2f}%)")
print()
print (" HEIRE: ")
print(classification_report(

twenty_test.target,

y_pred_nb_counts,

target_names=twenty_train.target_names
))

Python

% 4: =TGR X S 4T

# LR=MS AR ERE
results = pd.DataFrame({
HE [
"TF-IDF + MultinomialNB',
"TF-IOF + svM (418 |,
"CountVectorizer + MultinomialNB'

1,
R (%) [
round(accuracy_nb_tfidf * 100, 2),
round(accuracy_svm * 100, 2),
round(accuracy_nb_counts * 160, 2)
]
D)
results
Python




# LHIERERIGERE
fig, ax = plt.subplots(figsize=(10, 5))

methods = results['/3%'].values
accuracies = results[AHE (%)'].values
colors = ['#3498db', '#2ecc7l', '#e74c3c']

bars = ax.bar(methods, accuracies, color=colors, edgecolor='black’, linewidth=1.2)

# AT EARESE
for bar, acc in zip(bars, accuracies):
ax.text(bar.get_x() + bar.get_width()/2, bar.get_height() + @.5,
£'{acc:.2f}%", ha='center’, va='bottom', fontsize=13, fontweight='bold')

ax.set_ylabel("/HMEZE (%)', fontsize=12)

ax.set_title(' ZMXAFHDESEEMEILL', fontsize=15, fontweight='bold")
ax.set_ylim(@, max(accuracies) + 10)

ax.grid(axis='y"', alpha=e.3)

plt.tight_layout()

plt.savefig('accuracy_comparison.png', dpi=150, bbox_inches='tight')
plt.show()

print('MELEBMRERN accuracy_comparison.png')

# REESENSE F1 HRATHME

from sklearn.metrics import f1_score

f1_nb_tfidf = f1_score(twenty_test.target, y_pred_nb_tfidf, average=None)
f1_svm = f1_score(twenty_test.target, y_pred_svm, average=None)
f1_nb_counts = f1_score(twenty_test.target, y_pred_nb_counts, average=None)

f1_comparison = pd.DataFrame({
*#50': twenty_train.target_names,
'TF-IDF+NB': [round(f, 4) for f in f1_nb_tfidf]
'TF-IDF+SVM': [round(f, 4) for f in f1_svm],
"Counts+NB': [round(f, 4) for f in f1_nb_counts]
b

# RINERFY
£1_comparison.loc[4] = [
'BIMFE (Macro Avg)',
round(f1_nb_tfidf.mean(), 4),
round(f1_svm.mean(), 4),
round(f1_nb_counts.mean(), 4)

£1_comparison

# LIS F1 MHE
fig, ax = plt.subplots(figsize=(10, 5))

x = np.arange(len(categories))
width = 0.25

barsl = ax.bar(x - width, f1_nb_tfidf, width, label='TF-IDF + NB', color='#3498db’, edgecolor="black")
bars2 = ax.bar(x, f1_svm, width, label='TF-IDF + SVM', color='#2ecc71', edgecolor='black')
bars3 = ax.bar(x + width, f1_nb_counts, width, label='Counts + NB', color='#e74c3c’, edgecolor='black')

o
x

.set_xlabel('3§]', fontsize=12)

ax.set_ylabel('F1 9%, fontsize=12)

ax.set_title('=MAEEE LTI LM F1 S¥OILL', fontsize=14, fontweight='bold"')
ax.set_xticks(x)

ax.set_xticklabels(categories, rotation=15, ha='right', fontsize=10)

ax. legend(fontsize=11)

ax.set_ylim(@, 1.05)

ax.grid(axis='y', alpha=e.3)

plt.tight_layout()

plt.savefig('f1_comparison.png', dpi=150, bbox_inches='tight")
plt.show()

print('FIXHEEFEN F1_comparison.png')
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93.81%




2 TFIDF + SVM  (Z:M:4%) 92.28%

3 TFIDF + MultinomialNB 89.81%

2) J7¥—: TFIDF + MultinomialNB (#EFiZ% 89.81%)
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