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What is the Optimal Score to Advance to the UEFA Champions League in
Europe’s Top 5 Leagues?
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Abstract

This study aimed to find out the optimal points for each European football league to advance to the UEFA Champions
League in European professional football. Data were collected on whether or not the top 5 European leagues participated
in the UEFA Champions League for a total of 22 seasons from the 2000~2001 season to the 2021~2022 season, the points
in the first half and final points of the league. One-way ANOVA and ROC analysis were performed. ROC analysis calculated
the Area Under the Curve (AUC), and the optimal cut-point by Youden’s J index. Sensitivity, Specificity, Accuracy, Balanced
Classification Rate (BCR), and F1-score (harmonic mean of recall and precision) values were calculated to verify the
validity of the optimal cut-point. Our results are as follows: In the first half of the season, Premier League, Laliga, and
Ligue 1 scored the highest with 31.5 points, followed by Italy with 30.5 points and Bundesliga with 26.5 points. In terms of
final points, the Premier League had the highest score of 65.5 points, Serie A 64.5 points, Ligue 61.5 points, La Liga 60.5
points, and Bundesliga 54.5 points.
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League IE ojxlE HA|
Premier 87 353 440
Laliga 88 352 440
Serie A 82 350 432
Bundesliga 78 318 396
Ligue 1 66 370 436
Total 401 1743 2144
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H 2. 8 51 UEFA HMu|dAzZ|T FIEE0| Muty| & 2|5 && x}0| Ul
Category League M SD Min Max F p post—hoc
Premier 39.4 5.65 27 55 12.869 {001 D(AB,C
Laliga 38.9 6.61 23 55 EA
Hut Serie A 39.0 6.21 23 53
Bundesliga 33.7 5.49 22 47
Ligue 1 36.3 6.37 25 53
Premier 788 9.19 60 100 16.507 {.001 D{A,B,CE
Laliga 77.0 10.55 58 100 ECA
5 Serie A 76.8 9.55 55 102
Bundesliga 67.9 8.22 55 91
Ligue 1 735 9.64 50 96
A: Premier, B: Laliga, C: Bundesliga, D: Serie A, E: Ligue 1
E 3. 9 504 278 Meb|et 515 S| AUC
Category League AUC SE p = 95% HEv =
55t st
Premier 975 .006 .000 963 .987
Laliga .966 010 .000 .947 985
Hdt Serie A .962 .009 .000 943 980
Bundesliga .943 012 .000 921 966
Ligue 1 .931 015 .000 902 960
Premier 992 .003 .000 .986 1998
Laliga .993 .003 .000 .988 998
ESE Serie A .984 .005 .000 974 994
Bundesliga .989 .004 .000 .982 996
Ligue 1 975 .008 .000 960 990
H 4. 1-Specificity X|5=7} 02! X|&H2| Cut—Point2} EtEE
Category League Youden’s J Cut—Point o= 0|z BCR Accuracy F1-score
Premier 0.425 40.5 0.425 1.000 0.652 0.886 0.597
Laliga 0.443 395 0.443 1.000 0.666 0.889 0.614
Hdt Serie A 0.414 405 0.414 1.000 0.644 0.889 0.586
Bundesliga 0.346 355 0.346 1.000 0.588 0.871 0514
Ligue 1 0.136 435 0.136 1.000 0.369 0.869 0.240
Premier 0.586 75.5 0.586 1.000 0.766 0.918 0.739
Laliga 0.545 745 0.545 1.000 0.739 0.909 0.706
5 Serie A 0.500 775 0.500 1.000 0.707 0.905 0.667
Bundesliga 0.628 64.5 0.628 1.000 0.793 0.927 0.772
Ligue 1 0.379 775 0.379 1.000 0.615 0.906 0.549
H 5. Youden'’s J X|5=01| 2|3t optimal cut—point@t EFeE
Category League Youden’s J Cut—Point = 0| BCR Accuracy F1-score
Premier 0.852 315 0.966 0.887 0.925 0.902 0.796
Laliga 0.801 315 0.875 0.926 0.900 0.916 0.806
Fally Serie A 0.798 30.5 0.927 0.871 0.899 0.882 0.749
Bundesliga 0.738 26.5 0.923 0.814 0.867 0.836 0.689
Ligue 1 0.719 315 0.803 0.916 0.858 0.899 0.707
Premier 0.935 65.5 0.977 0.958 0.967 0.961 0.909
Laliga 0.929 60.5 0.989 0.940 0.964 0.950 0.888
iE Serie A 0.863 64.5 0.915 0.949 0.931 0.942 0.857
Bundesliga 0.893 54.5 1.000 0.893 0.945 0.914 0.821
Ligue 1 0.840 61.5 0.924 0.916 0.920 0.917 0.772
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Premier+ 65.5%(BCR = 0.967, Accuracy = 0.961, F1—
score = 0.909), Serie A= 64.5%(BCR = 0,931, Accuracy
= 0.942, Fl—score = 0.857), Ligue 1= 61.58(BCR =
0.920, Accuracy = 0.917, Fl—score = 0.772), Laliga
= 60.58(BCR = 0.964, Accuracy = 0.950, F1—score =
0.888), Bundesliga: 54.58(BCR = 0,945, Accuracy =
0.914, Fl1—score = 0.821)°2. & et}
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