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1 8 A= = 0o,
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1 25834.85 25882.12 25853.53
2 26337.31 26384.57 26356.00 <0.001 <0.001 0.67 571
3 25966.82 26029.85 25991.73 <0.001 <0.001 0.73 199
4 25894.72 25973.52 25925.87 0.415 <0.001 0.73 43
5 25845.05 25930.60 25882.42 0.015 <0.001 0.70 32
3+ AlC=Akaike Information Criterion; BIC=Bayesian Information Criterion; LMR-LRT=Lo-Mendell-Rubin Likelihood Ratio Test;

BLAT=Bootstrap Likelihood Ratio Test.
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B, 2= Bk
perceptron; AUC=area under the ROC curve.
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48, 3=A42HEAY; XGBoost=extreme gradient boosting; MLP=multilayer
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Top 30 Influential Variable Groups (0 vs 1)
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Top 30 Influential Variable Groups (1 vs 2)
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Abstract

This study aimed to identify latent subtypes of happiness trajectories during
early adolescence and to explore key predictors of trajectory membership using
machine learning approaches. Data were drawn from Waves 12 to 15 of the
Panel Study on Korean Children (PSKC), corresponding to grades 5 through
8. Latent Class Growth Analysis (LCGA) was conducted to identify distinct
trajectories of happiness over time. Baseline individual, family, peer,
environmental, and future-oriented variables were then used to develop machine
learning models predicting trajectory membership. Multiple models were
compared, and SHAP (SHapley Additive exPlanations) analysis was applied to
the best-performing model to examine the relative importance of predictors.
Three distinct happiness trajectories were identified: a high-level slow-decline
group, a mid-level average-decline group, and a low-level rapid-decline group.
Among the machine learning models, the Random Forest demonstrated the most
stable predictive performance. SHAP analysis indicated that multidimensional
factors contributed to classifying different happiness trajectories. The findings
suggest that changes in overall happiness during early adolescence can be
characterized by distinct latent trajectories with different initial levels and rates
of decline. Furthermore, the use of machine learning models allowed for a more
flexible prediction of happiness trajectories by accounting for the combined
influence of individual, family, peer, environmental, and expectations and

perceptions about the future.

Keywords: Early Adolescence, Trajectories in Happiness, Latent Class Growth
Analysis, Machine Learning
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