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Abstract

While the importance of data analysis in League of Legends has increased with the growth of the global esports
industry, existing studies are limited by relying on simple numerical features, failing to reflect relative achievements
by position and psychological behavioral patterns. This study proposed new features incorporating 'Relative
Achievement' to quantify lane gaps and 'Psychological Behavioral Patterns' derived from recent match history, and we
conducted win-loss prediction experiments. Experimental results using Riot API data and five machine learning
algorithms showed that the proposed model achieved higher accuracy, outperforming the base model. SHAP Value
analysis revealed that the relative achievement of the Bottom lane was the most critical factor across all tiers, and
psychological variables had a more significant impact on match outcomes in lower tiers than in higher tiers. This
study contributes to improving the accuracy and explanatory power of the prediction model by quantifying relative
achievement and psychological elements.
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Table 1. Related studies on LoL win-loss prediction

Author(Year)| Model used Key features
DNN, Lane-specific win prediction
On et al. (3] XGBoost | and feature importance analysis
Kim & Kim| Decision Analysis of tier-specific win
[4] Tree, etc | factors using early-game data
Kim & Min| Random Win prediction utilizing both
5] Forest, etc | individual and team-level data
Jeong & Logistic . Analygs (.)f lposmon
) contribution, identifying Bot lane
Yoon [6] | Regression . .
as the most influential
Silva et al. Time-series win prediction
LST™ ) )
[7] based on simple numerical data
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2. Dataset Construction
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Fig. 1. Research methodology for win-loss prediction
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Table 2. Stratified dataset by tier

. Positive Negative
Tier Dataset (Win/1) (Loss/0) Total
Train 181,608 174,092 355,700
Al (51.1%) (48.9%) (80.0%)
Test 45402 43524 88,926
(51.1%) (48.9%) (20.0%)
Train 103,405 92,538 195,943
High (52.8%) (47 2%) (80.0%)
Test 25,852 23134 48,986
(52.8%) (47 2%) (20.0%)
. 78,188 81,542 159,730
Train o . "
Low (49.0%) (51.0%) (80.0%)
Test 19,547 20,386 39,933
(49.0%) (51.0%) (20.0%)
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Table 3. Simple numerical variables

Simple numerical variables

Variable (data type) Explanation
kil (integer) Number of eqemy champions
killed
deaths (integer Number of t|mesl killed by
enemy units

Number of times the player

assists (integer contributed to a Kill

DmgToChamp Total damage dealt to enemy
(integer) champions

DmaTaken (integer) Total damage recqved from
enemy units

champLevel

) The final level of the champion
(integer)

Player’s contribution to map
visibility
Position of the champion (top=0,
jungle=1, mid=2, bot=3, sup=4)

visionScore (integer)

lane (categorical)
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Table 4. Proposed variables

Relative achievement variables
Variable (data type) Explanation
Achievement gap between
the player and the direct
lane opponent

lane_carry_gap
(float)

Achievement gap for each
position (top, jungle, mid, bot,
sup)
Psychological Behavioral Patterns Variable

Variable (Data type) Explanation

Interaction between past

isolated death and current
isolated death

[POS]_lane_carry_gap*
(float)

Tilt_Impact (float)

Number of role changes in
the previous 3 games

Previous game’s achievement
deficit amplified by short rest

Role_Instability (float)

RageQueue (float)
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Table 5. Hyperparameter settings for each model

Model Hyperparameter | Setting value
c 0.1
Logistic Regression
ogistic Regressio max._iter 1000
h
Decision Tree ma>l<_dlept 5
criterion gini
n_estimators 100
Random Forest =
max_depth 10
Gradient Boosting nfestlmators 100
learning_rate 0.1
XGBoost n,esymators 200
leamning_rate 0.05
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