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[Abstract]

Customer churn prediction has emerged as a pivotal strategy for survival in the fiercely competitive markets of major
companies in developed countries. With the growth and spread of big data technology, companies have access to vast and diverse
customer data. Additionally, the rapid growth of machine learning technologies has enabled companies to leverage big data in a
significantly more effective and systematic way to address customer churmn. In this study, we analyzed churn prediction
technologies used in various business fields, such as marketing, IT, telecommunications, finance, and games. Based on this, for
companies to apply practical churn prediction modeling in terms of business, we have suggested future directions for technical

factors that need to be considered, from labeling to inference performance indicators of models actually served.
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Table 1. Development trends in churn prediction
modeling algorithms

Period Churn prediction models

Earliest RFM analysis, CLV prediction models

A bit early | Single Classifier, Statistics

Homogeneous Ensemble
-CATB(Catboost)

Early -LGBM(Light gradient boosting machine)
-GB( gradient boosting)

—PRE(prediction rule—based ensembles)

Heterogeneous Ensembles
-NNBL(Non—negative binomial likelihood)
—GINNLS(Goldfarb—Idnani non—negative least
squares)

—-LHNNLS(Lawson—Hanson non—negative
least squares)

-HCES_BAG(Hill-climbing ensemble
selection with bagging)

Recent

Deep Learning, Heterogeneous Ensembles
Most recent | (especially the ones using meta—heuristic
ensemble selection)
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Fig. 1. Expected revenue and cost for applying the churn
prediction model [65]
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Table 2. Classification of performance metrics of churn
prediction models

Category Churn prediction models

Accuracy
F1(F1 measure),
TDL(Top—decile lift)

Cut-off dependent

AUC (Area under the receiver

Cut-off independent operating characteristic curve)

Profit(t) = CLV{yTP(t)} — C{TP(t) +
FP(t)}
EMPC(expected maximum profit
criterion for customer churn)

Profit—-based metric
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