Identification of doping suspicions
through artificial intelligence-powered
analysis on athlete’s performance
passport in female weightlifting
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ABP's Problem

prescribed medications individual variations

delayed yet sustained performance




Athlete’s Performance Passport(APP)
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Data acquisition and processing
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Data acquisition and processing
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categorized
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Methods: XGBoost + MLP, Ensenble
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Result
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Result

TABLE 1 Distribution of sanctioned cases across age groups and performance levels in female weightlifting analysis of 17,058 cases.

Age Top 1% Top 1%— Top 5%— Top 10%— Top 25%— Top 50%— Top 75%— Top 90%—
group (n = 5% 10% 25% (n = 50% (n = 75% (n = 90% (n = 100% (n =
155) (n=681) (n=3823) 2,490) 4,174) 4,219) 2,613) 1903)
<15 (n = 81) 0 1 0 4 4 4 1 0 14
(17.3%)
15-19 (n = 24 59 58 96 137 98 26 7 505
8,636) (5.9%)
20-24 (n = 11 72 63 111 137 114 52 11 571
4,834) (11.8%)
25-29 (n = 4 42 32 66 105 79 41 19 388
2,485) (15.6%)
30-34 3 12 12 24 26 36 26 9 148
(n = 818) (18.1%)
35-39 0 0 0 4 5 12 4 1 26
(n = 161) (16.2%)
>40 (n = 34) 0 0 0 0 1 1 0 0 2 (5.9%)
ADRVs 42 (27.1%) | 186 (27.3%) | 165 (20.1%) 305 (12.3%) 415 (9.9%) 344 (8.2%) 150 (5.7%) 47 (2.5%) 1,654

*The percentages in the parentheses denote the number of ADRVs, per analyzed cases in the matched age group (rows) or in the matched performance level (columns).




Result

TABLE 2 Distribution of sanctioned cases across body weight classes and performance levels in female weightlifting analysis of 17,058 cases.

Top 1% Top 1%— Top 5%— Top 10%— Top 25%— Top 50%— Top 75%— Top 90%—
(n = 5% 10% 25% (n = 50% (n = 75% (n = 90% (n = 100% (n =
155) (n =681) (n=823) 2,490) 4,174) 4,219) 2,613) 1903)
49 (n = 9 21 21 65 59 33 10 1 219
2,642) (8.3%)
55 (n = 5 23 23 62 74 48 14 2 251
2,539) (9.9%)
59 (n = 4 24 18 46 55 58 17 4 226
2,628) (8.6%)
64 (n = 12 31 22 70 53 39 7 3 237
2,678) (8.9%)
76 (n = 23 60 44 96 103 66 25 10 427
4,007) (10.7%)
87 2 10 4 14 15 6 0 0 51 (6.3%)
(n = 813)
87+ (n = 4 16 32 69 79 36 6 1 243
1751) (13.9%)
ADRVs | 59 (38.1%) | 185 (27.5%) | 164 (20.5%) 422 (16.7%) 438 (10.6%) 286 (6.8%) 79 (3.0%) 21 (1.1%) 1,654




Result

TABLE 3 Performance metrics of Al-Powered models for doping suspicion prediction in female weightlifting.

Accuracy

Train (5-fold CV)

AUC-ROC

F1 score

Accuracy

Test

AUC-ROC

F1 score

Logistic Regression 0.710 0.695 0.300 0.852 0.761 0.581
XGBoost Depth: 2 0.844 0.636 0.254 0.784 0.685 0.457
Depth: 3 0.710 0.6623 0.285 0.796 0.730 0.471

Depth: 4 0.773 0.677 0.305 0.796 0.746 0.471

Depth: 5 0.815 0.689 0.308 0.830 0.777 0.546

Depth: 6 0.798 0.694 0.315 0.875 0.790 0.621

Depth: 7 0.818 0.695 0.321 0.864 0.780 0.600

MLP Hidden: 2 0.764 0.701 0.305 0.830 0.748 0.546
Hidden: 3 0.772 0.705 0.311 0.875 0.760 0.621

Hidden: 4 0.716 0.709 0.315 0.886 0.766 0.615

Ensemble Depth: 5 Hidden: 4 0.693 0.697 0.313 0.875 0.783 0.645

CV, cross validation; MLP, multilayer perceptron; AUC-ROC, area under the curve of receiver operating characteristics.
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Result

TABLE 4 Ensemble model performance in predicting doping suspicions among female weightlifters—2008, 2012, 2016 olympics.

Best prediction by ensemble References
Not -sanctioned Sanctioned

2008 Beijing Not-Sanctioned 67 5
Sanctioned 6 10

2012 London Not-Sanctioned 61 7
Sanctioned 13 9

2016 Rio de Janeiro Not-Sanctioned 79 6
Sanctioned 4 2




Discussion
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