H oyl setmaldl S LSS ol Jadas e i (Social Media Trend)
Holwgya il pgbg byl pdeY ! Jodxiy LelasaY gasgaldl da oyis
# ool Gl tgeasoe Grid Search: ol jue i yLuss!ty (Chi2 + RFE)

#olLoSall auas oyl

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

import warnings
warnings.filterwarnings('ignore')

from sklearn.model_selection import train_test_split, GridSearchCV

from sklearn.preprocessing import StandardScaler, LabelEncoder

from sklearn.linear_model import LogisticRegression

from sklearn.tree import DecisionTreeClassifier

from sklearn.ensemble import RandomForestClassifier

from sklearn.svm import SVC

from sklearn.neighbors import KNeighborsClassifier

from sklearn.metrics import accuracy_score, precision_score, recall_score, fl_score, confusion_matrix, classification_report
from sklearn.feature_selection import SelectkBest, chi2, RFE

from google.colab import files

# o5Vl s Lewl gyes Glaldl gy

print(" Lol ade y sl s ey dl (CSV) Jhle> e ™)
uploaded = files.upload()

file_name = list(uploaded.keys())[0]

# oGl 5l 4B
df = pd.read_csv(file_name)

print("\nf2 . lxio Gladl Juaxs a5l")
print("\n[f e 5 5aee¥l auex s lawi:")
print(df.columns.tolist())

# Gugsuall Sgaxdl aouxs
target_column = None
for col in df.columns:
if 'viral' in col.lower():
target_column = col
break

if target_column is None:
print("\nd{ i.S sexy iogas axi ol tlks 'viral' dsloley 80")
print("(LLads! [/ jwsand) S gddl ssasdl e dxolg codel Baee¥ ! daSL3 I gkl ilsy.")
print(" i, o5& a5 'target_column' Joaas )l oael g 2SIl 8.")

#oble JasSo Lo glie Lin doaisdl Gibes

raise ValueError("duigiuwell sgaxdl e yoSedl pin adu")

print(F'"\n@& s» (Sugl!) Gugiwall ssexli: '{target_column}'")
print("(pwsssd =1 cwyud e = 0) oLl aujest”)
print(df[target_column].value_counts())

# ogsbedl paill dxdleoe 12 3 ghxll
print("\n" + "="*60)

print("ssgiiall pu il dxdlee 12 bghx ")
print("="*60)

print("\n(ssee JSU) dxdlaaldl Jud osidall audildl sae:™)
print(df.isnull().sum())

# hwsiedly Laedydl SueeYl asgas
for col in df.select_dtypes(include=["'float64', 'int64']).columns:
if df[col].isnull().sum() > @:
df[col].fillna(df[col].mean(), inplace=True)
print(F" (2 i, ssaxdl 8 olel il yses ast {col}")

#J0gsedly doeiill ddasY ) aages
for col in df.select_dtypes(include=['object']).columns:
if df[col].isnull().sum() > O:

df[col].fillna(df[col].mode()[@], inplace=True)

print(f"[2 seiill seaxdl 5 olel g all @oeas a5t {col}")
#olel s Lgoy diisie doho gl di>
df.dropna(inplace=True)
print(F"\nfd cbisl aay sosdiall puill Jlaxl: {df.isnull().sum().sum()}")




#opls,l Il aidl saee¥ ! Joexs

print("\nE el 1 Lraidl saae¥l Jogxs...")
for col in df.select_dtypes(include=['object']).columns:
le = LabelEncoder()
df[col] = le.fit_transform(df[col].astype(str))
print("[2 ol Josesdl asl")

# ol el Jabs (X) Sagdl oo (Y)
X = df.drop(target_column, axis=1)
y = df[target_column]

print(F'\nf{l (555001 5.e¥1) o juadl sae: {X.shape[1]}")
print(f' il (Ssiall) olinedl sac: {X.shape[@]}")

# L0 %20 coyds %80 tolsla ! awds

X_train, X_test, y_train, y_test = train_test_split(
X, y, test_size=0.2, random_state=42, stratify=y

)

print(f"\nfll o LU oLy ax>: {X_train.shape[0]}")
print(f"fil Loy oL ax>: {X_test.shape[0]}")

#(Jelaxdly plsy¥ I Uil glhs glie) poadidl 20
def evaluate_model(model_name, y_true, y_pred):
accuracy = accuracy_score(y_true, y_pred)
precision = precision_score(y_true, y_pred, average='weighted', zero_division=0)
recall = recall_score(y_true, y_pred, average='weighted', zero_division=0)
f1 = f1_score(y_true, y_pred, average='weighted', zero_division=0)

print(f"\n--- {model_name} ---")

print(f"2 is. (Accuracy): {accuracy:.4f}")

print(f"[2 i1,y 1.1 (Precision): {precision:.4f}")
print(f"[2 ¢L> 5wy (Recall): {recall:.4f}")

print(f"[2 i>,. Fl: {f1:.4f}")

# JL5,Y! didgans (Confusion Matrix)

cm = confusion_matrix(y_true, y_pred)

plt.figure(figsize=(4, 3))

sns.heatmap(cm, annot=True, fmt='d', cmap='Blues', cbar=False)
plt.title(f'Confusion Matrix - {model_name}')
plt.xlabel('Predicted")

plt.ylabel('Actual’)

plt.show()

return {'accuracy': accuracy, 'precision’': precision, 'recall': recall, 'fl1': f1}
# a0 goledidl @uahs :3 5kl Grid Search (ofsiaey! Jasl e dxadl)

print("\n" + "="*60)
print("ge z3lasdl Gy 13 s4hill Grid Search")
print("="*60)

models = {
'Random Forest': {
'model’': RandomForestClassifier(random_state=42),
‘params’: {'n_estimators': [50, 100], 'max_depth': [None, 10]}
b
‘Decision Tree': {
'model’': DecisionTreeClassifier(random_state=42),
‘params’: {'max_depth': [None, 10], 'min_samples_split': [2, 5]}

s
"swm': {

‘model': SVC(random_state=42),

'params': {'C': [0.1, 1], 'kernel': ['rbf', 'linear']}
3

'Logistic Regression': {
‘model’': LogisticRegression(random_state=42, max_iter=1000),
‘params': {'C': [0.1, 1]}

1
"KNN': {
'model': KNeighborsClassifier(),
‘params': {'n_neighbors': [3, 5, 7]}
}

results_all = []
for name, config in models.items():
print(f"\n--- @& z3se5 wuyu5 syls: {name} ---")
gs = GridSearchCV(config[ 'model'], config['params'], cv=3, scoring='accuracy', n_jobs=-1)




gS.Tit(X_train, y_train)

print(f"Legde jodaldl a5 olalae] Jasi: {gs.best_params_}")
y_pred = gs.predict(X_test)

res = evaluate_model(name, y_test, y pred)

res['model'] = name

results_all.append(res)

# ik of el Lo

print("\n" + "="*60)

print(" oot sdhae Il Guiiyhll - ol jaadl LSt 4 §eka ")
print("="*60)

# --- _Js¥1 Liyyhii: Chi-Square (Filter Method) ---

print("\n--- 1 ii,,L11: Chi-Square Test ---")

# Chi-Square Lgxojs il cinzae paildl JS oS5 of by

X_train_pos = X_train - X_train.min() + le-6

selector_chi2 = SelectKBest(score_func=chi2, k=8) # oI .. 8 Jasi il
X_train_chi2 = selector_chi2.fit_transform(X_train_pos, y_train)
X_test_chi2 = selector_chi2.transform(X_test - X_train.min() + le-6)
features_chi2 = X.columns[selector_chi2.get_support()].tolist()
print(f" [ ibw! sy 5, L5%adl ol jusll Chi-Square: {features_chi2}")

# --- LU Lsy,kdl: RFE (Wrapper Method) ---

print("\n--- 2 ii,,k1I: Recursive Feature Elimination (RFE) ---")
estimator = RandomForestClassifier(n_estimators=50, random_state=42)
rfe = RFE(estimator=estimator, n_features_to_select=8)
rfe.fit(X_train, y_train)

features_rfe = X.columns[rfe.support_].tolist()
print(f" (2 ibw! sy 5, Lisall ol juall RFE: {features_rfe}")

#

5, Uil ol Juadl e pdlasdl Guah ale]

print("\n" + "="%*60)
print("s, Lisedl ol juadl e pdlaidl gkl 5olel 5 5ghs ™)
print("="*60)

# oo Ol jualdl iegexa ,Liss ChiSquare (1 RFE« Js¥1 ,Liss Libsl)
X_train_sel = X_train[features_chi2]
X_test_sel = X_test[features_chi2]

results_sel = []

for

name, config in models.items():

print(f"\n--- @& o, .5 solel: {name} (5, Liall of juall de) ---")

gs = GridSearchCV(config[ 'model'], config['params'], cv=3, scoring='accuracy', n_jobs=-1)
gs.fit(X_train_sel, y_train)

y_pred = gs.predict(X_test_sel)

res = evaluate_model(name + " (,Lixw)", y_test, y_pred)

res['model'] = name

results_sel.append(res)

# (Sl puy + Jyaz) aSleidl D) Laall

print("\n" + "="%60)

print(" LSl sy Laadl (o) Juedl gaas> VS by Lisedl ol jaa i )")
print("="*60)

comparison = pd.DataFrame({

1)

‘Model': [r['model'] for r in results_all],
"(o) juedl goax) isadi': [r['accuracy'] for r in results_all],
(Ll of juadl) dsadr': [r['accuracy'] for r in results_sel]

print(comparison)

# ) L] Sl puy

plt.figure(figsize=(10,6))

X = np.arange(len(comparison))

width = 0.35

plt.bar(x - width/2, comparison['(o! juell goa>) d3ad1'], width, label='oijia)l sia>', color='skyblue')
plt.bar(x + width/2, comparison['(s,Lisall ofjue i) dsud1'], width, label='s,Ls0d! of juall', color="lightcoral')
plt.xlabel('z3s0idl")

plt.ylabel("'isaii")

plt.title('s ) Liseldl ol juedl Jolbe of joaldl aoa> tgdleddl slol d5,Lis")

plt.xticks(x, comparison['Model'], rotation=45)

plt.legend()

plt.tight_layout()

plt.show()

print("\nE o lain egabeldl SLasl a5!")
print(" A odel pyusdls pLIYIs Jslandl Saeb oo aSLS 1o¥1L")
print("# 1 os31 a3 File » Print » Save as PDF (Jols i clawly Gidaldl pw)")







b cale jlaal elajll (CSV) dilea Onn
realistic_soci...a_dataset.csv
realistic_social_media_dataset.csv(text/csv) - 200661 bytes, last modified: 15100% - 2026/8/ done
Saving realistic_social_media_dataset.csv to realistic_social_media_dataset (5).csv

(] i Galdl Jdaead a3l

[ il 8 sl aren slau:
['post_id', 'platform', 'content_type', 'category', 'creator_type', 'follower_count', 'account_age_days', 'hook_strength',

@ » (D) i) dgells 'viral'
(s0d = 1 ousod e = 0) <l )5

viral
1 755
[2] 745

Name: count, dtype: inte4

sag8all all dallas 12 3skadll

(a5ee J) daleddl U8 s3siall o
post_id

platform
content_type
category
creator_type
follower_count
account_age_days
hook_strength
relatability_score
thumbnail_quality
caption_length
hashtag_count
trending_audio
call_to_action
video_duration
post_time
day_of_week
emotion_trigger
views

likes

comments

shares

saves

impressions

reach
watch_time_avg
completion_rate
engagement_rate
first_3sec_retention
viral

dtype: int64

e :

[ GCEGEGEGEGECR OO SEGEGECE ORGSR GECROR R RCEGEG]

2 0 :cubil s sad) pll e

B Bl ) il saeel) disad,
2 by dissd) &,

fl 29 :(sisd) s2ee¥l) Gljudl 2
[l 1500 :(wiall) cliall s

[l 1200 :c,xl Clily aas
[al 300 : LY Clly s

o gl Guls 13 sskall Grid Search

--- @ gzisd ¥ gla: Random Forest ---
e gl &5 @) Jmil: {'max_depth': None, 'n_estimators': 100}

--- Random Forest ---

4 (Accuracy): 0.8433

AuagY) 28 (Precision): ©.8435
gls Y (Recall): 0.8433

a2 F1: 0.8433

I}

Confusion Matrix - Random Forest

Actual




HI

Predicted

--- @ i <)Y la: Decision Tree ---
lle Hsiall & i) Jmdl: {"max_depth': None, 'min_samples_split'

--- Decision Tree ---

4 (Accuracy): 0.8767

Auay) 48 (Precision): ©.8768
¢l iYl (Recall): 0.8767

is,2 F1: 0.8766

<]}

Confusion Matrix - Decision Tree

Actual

Predicted

--- @ zisd ¥ glar SVM ---
e sl &5 cllae) Jundl: {'C': @.1, 'kernel': 'linear'}

--- SVM ---

[2 4 (Accuracy): 0.9867

[2 ulaY) 3N (Precision): ©.9870
[Z g ¥ (Recall): 0.9867

2 40 F1: 0.9867

Confusion Matrix - SVM

Actual

Predicted

--- @ i )Y gola: Logistic Regression ---
e sl &5 chlae) dundl: {'C': 0.1}

--- Logistic Regression ---

[ %) (Accuracy): 0.9867

[Z %) @ (Precision): 0.9870
[ gsiwY (Recall): 0.9867

[Z 40 F1: 0.9867

Confusion Matrix - Logistic Regression

Actual

Predicted

--- @ zisd ¥ gl KNN ---
lede Hsiall &3 Glalae) Jumdl: {'n_neighbors': 7}

: 5}



--= KNN ---

[Z 4 (Accuracy): 0.8967

[ 4y 4d) (Precision): 0.8967
[Z gs ¥ (Recall): 0.8967

2 40 F1: 0.8967

Confusion Matrix - KNN

Actual

Predicted

Ofivsladl ol - @l SR 14 5 5hal)

--- 1 4y,kll: Chi-Square Test ---
[7 dbauly s,Uadl @l Chi-Square: ['follower_count', 'views', 'likes', 'comments', 'shares', 'saves', 'impressions', 'reach']

--- 2 4,kll: Recursive Feature Elimination (RFE) ---
[2 iy s usad) &l RFE: ['follower_count', 'views', 'likes', 'comments', 'shares', 'saves', 'impressions', 'reach']

5ol Gl el e zilaill Guki sdle) 15 6 ghall

--- @ <3 sle): Random Forest (3008l &l Je) ---

--- Random Forest (Lliis) ---

4l (Accuracy): 0.8833

Aulay) 48 (Precision): 0.8834
gla iuYl (Recall): 0.8833

a1 F1: 0.8833

Confusion Matrix - Random Forest (ozwl,)

[<J< <<

Actual

Predicted

--- @ w3 sle): Decision Tree (3obaall &l Je) ---

--- Decision Tree (U4ss) ---

[2 4 (Accuracy): ©.8800

[Z 44y 48 (Precision): 0.8802
[Z ¢s ¥ (Recall): 0.8800

2 is» F1: 0.8800

Confusion Matrix - Decision Tree (pz.wl,)

Actual

Predicted



--- @ N sle): SYM (LA @il o) ---

--- SVM (Llde) ---

4l (Accuracy): 0.9867

sy 48 (Precision): ©.9870
gl i¥l (Recall): 0.9867

is,2 F1: 0.9867

[<J<J<}]

Confusion Matrix - SVM (egwl))

Actual

Predicted

--- @ % sde)r Logistic Regression (3ousall bl o) ---

--- Logistic Regression (Jt&s) ---
2 %) (Accuracy): 0.9833

[ 4y 4d) (Precision): ©.9839
[ gl ¥ (Recall): 0.9833

2 40 F1: 0.9833

Confusion Matrix - Logistic Regression (e <))

Actual

Predicted

--- @,y osle): KNN O (Bobisad) @lpadl o) ---

--- KNN (Jtas) ---
[ %) (Accuracy): 0.9167
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