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Research on Telecom Customer Churn Prediction Based on Artificial Intelligence and Big Data
Han Li, Xufeng Zhang
The Open University of China
Abstract: Against the backdrop of a saturated telecom market and much higher customer acquisition cost than user retention
cost, customer churn prediction has become a core task for refined operation of telecom operators. Taking real telecom
user data as the research sample, this paper constructs a complete analytical framework covering data cleaning, feature
engineering, model training, model evaluation and business measurement. Three machine learning models including logistic
regression, random forest and gradient boosting are trained and compared comprehensively in terms of accuracy, precision,
recall, F1-score and AUC. On this basis, key influencing factors of user churn are identified, and corresponding business value

assessment is carried out. This study verifies the effectiveness of artificial intelligence and big data technology in solving

practical industrial problems, and puts forward implementable strategies for hierarchical user retention.
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import pandas as pd
from sklearn.preprocessing import StandardScaler

from sklearn.model_selection import train_test_split

# BRAEIFE (%)

[ 2 |

df' B '1=dff’ BT '|.fillna(dfl" JSSI=h '|.median())

# JS AR A T
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X = df.drop(columns=["' =75 H K ]); v = df' FEHIHREK ]
X_tr, X_te, y_tr, y_te = train_test_split(
X, y, test_size=0.25, stratify=y, random_state=42)
scaler = StandardScaler()
X_tr_s = scaler.fit_transform(X_tr)
X_te_s = scaler.transform(X_te)
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from sklearn.linear_model import LogisticRegression
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from sklearn.ensemble import (RandomForestClassifier,

GradientBoostingClassifier)
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from sklearn.metrics import roc_auc_score, f1_score

models = {
VR LogisticRegression(max_iter=1000,
class_weight='balanced', random_state=42),
' FEMLARAR RandomForestClassifier(n_estimators=300,
max_depth=9, class_weight="balanced'),
CRA T GradientBoostingClassifier(n_estimators=250,
max_depth=3, learning_rate=0.08),
}
for name, m in models.items():
m.fit(X_tr, y_tr)
proba = m.predict_proba(X_te)[:, 1]
print(name, round(roc_auc_score(y_te, proba), 4))
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