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ABSTRACT

In online games, interactions with other players may threaten player satisfaction.
Therefore, matching players of similar skill levels is important for players experience.
However, with the current evaluation method which is only based on the final result of the
game, newbies and returning players are difficult to be matched properly. In this study, we
propose a method to improve matchmaking quality. We build machine learning models to
predict the MMR of players and derive the basis of the prediction. The error of the best
model was 40.4% of the average MMR range, confirming that the proposed method can
immediately place players in a league close to their current skill level. In addition, the basis
of predictions may help players to accept the result.
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[Table 1] StarCraft 1| League MMR Ranges
Server) gy NA | Users
League
Grand Master| 5190- 5380- | TOP 200
1 [4939-5189|5119-5379
Master | 2 [4690-4939|4860-5119| 4%
3 4440-4690|4600-4860
1 |4053-4440|4173-4600
Diamond | 2 |3667-4053|3747-4173| 23%
3 3280-3667|3320-3747
1 |3133-3280|3173-3320
Platinum | 2 |2987-3133|3027-3173| 23%
3 |2840-2987|2880-3027
1 |2693-2840|2733-2880
Gold 2 |2547-2693|2587-2733| 23%
3 |2400-2547|2440-2587
1 [2200-2400|2267-2440
Silver | 2 [2000-2200|2093-2267| 23%
3 |1800-2000|1920-2093
1 |1550-1800|1660-1920
Bronze | 2 [1301-1550(1401-1660| 4%
3 |1051-1301{1141-1401

4) 20214 78 192(2021 Season?) 7| League MMR Ranges.
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[Fig. 1] Overview of the analysis process
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[Table 2] List of Features Used
Type Feature Description
General |bnet_region Server region where the game was played
General |play_race Player play race(Terran, Protoss, or Zerg)
General |oppo_play_race Opponent play race (Terran, Protoss, or Zerg)
General |is_winner Player is winner or not
General |pick_race Player selected Random or not
General |oppo_pick_race Player selected Random or not
General |play_length Game play duration
General |map_hash The map that a game was played on
General |base_build The version that a game was played
Motor |avg_apm Average actions—per-minute
. Camera events per minute generated when the player
Motor |permin_CameraEvent
camera moves, zooms, or rotates.
Motor |permin_GetControlGroupEvent The number of retrieving control group per minute
Motor |permin_SetControlGroupEvent The number of setting control group per minute
) The number of setting adding units to the group, per
Motor |permin_AddToControlGroupEvent ]
minute
. . The number of command that targets a location and not
Motor |permin_TargetPointComsmandEvent . .
a unit per minute
Motor |permin_TargetUnitCommandEvent The number of command that targets a unit per minute
Motor |distinct_GetControlGroup The number of different hotkeys retrieved
Motor |distinct_SetControlGroup The number of hotkeys set
. . Average mineral value of the current {Economy / Army
Resource|permin_minerals_used_current_{Vary} .
/ Technology} in a game
. Average vespene gas value of the current {Economy /
Resource|permin_vespene_used_current_{Vary} .
Army / Technology} in a game
. The total mineral value of all {Vary : Economy / Army
Resource|max_minerals_lost_{Vary}
/ Technology} lost
The total vespene gas value of all {Vary : Economy /
Resource|max_vespene_lost_{Vary}
Army / Technology} lost
) . The total mineral value of enemy {Vary : Economy /
Resource|max_minerals_killed_{Vary} )
Army / Technology} killed
. The total vespene gas value of enemy {Vary : Economy
Resource|max_vespene_killed_{Vary} .
/ Army / Technology} killed
Resource|mean_minerals_collection_rate Average of players’ mineral collection rate in a game
Resource|mean_vespene_collection_rate Average of players’ vespene collection rate in a game
. The average number of active workers the player has
Resource|mean_workers_active_count .
in a game
Strategy |mean_food_ratio Average supply consumption rate in a game
) Average of (current unused mineral / mineral collection
Strategy |mean_mineral_store_rate .
rate) in a game
Average of (current unused vespene / vespene collection
Strategy |mean_vespene_store_rate i
rate) in a game
Strategy |permin_food_block The minute the supply is blocked per minute
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[Table 3] Error Terms of the Best Models

Error
MAE RMSE MAPE
Type

ANN 306.42 410.23 9.47(%)
GLM 374.45 487.42 | 11.38(%)
GBM 302.46 400.27 9.22(%)
RF 320.55 424.82 9.75(%)
ET 32851 431.49 9.98(%)

Super Learner o
(Best 5) 292.58 388.46 8.92(%)

Super Learner o
(Al 282.26 378.26 8.65(%)
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[Table 4] TOP10 Models

Errorl VAR RMSE
Type

Super Learner 282.26 378.26
Super Learner 288.68 384.93
Super Learner 292.58 388.46
Super Learner 294.01 390.32
Super Learner 294.01 390.32
Super Learner 294.83 390.78
Super Learner 296.06 392.19
Super Learner 296.43 392.63
Super Learner 301.57 399.70
Super Learner 301.65 399.82
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