Table 4. Uncertainty and comparator analyses
A. Pooled free-exponent error reduction and the 2026 holdout
	Test
	LOYO n
	Gain %
	Refit 95% interval
	Year-cluster 95% interval
	2026 n
	2026 gain %

	Sprint
	1700
	26.0
	20.0 to 30.2
	19.5 to 35.6
	189
	24.4

	Vertical jump
	1665
	9.7
	5.7 to 12.3
	7.0 to 13.0
	155
	11.2

	Broad jump
	1568
	16.6
	11.7 to 20.4
	11.2 to 23.2
	108
	-2.4

	Bench press
	884
	7.2
	0.7 to 11.8
	-1.3 to 10.9
	39
	-16.3

	Shuttle
	911
	13.9
	4.4 to 19.9
	6.8 to 23.6
	58
	28.5

	Three-cone
	854
	16.1
	6.2 to 22.3
	12.5 to 23.5
	45
	17.9


Gain = percentage reduction in squared log-performance error versus the same training position–test mean. Positive is better; negative is worse. Refit intervals use 2,000 within-position–year record bootstraps; year-cluster intervals use 5,000 paired resamples of saved cohort predictions. The latter do not refit models. Neither is a confirmatory significance test. The 2026 analysis was designed retrospectively; DL/LB broad jump and DB/TE bench had no 2026 records.
B. Pooled LOYO comparator gains
	Test
	No mass %
	Free b %
	Ratio b = 1 %
	Fixed benchmark %

	Sprint
	0.0
	26.0
	-577.4
	13.1

	Vertical jump
	0.0
	9.7
	-67.4
	0.0

	Broad jump
	0.0
	16.6
	-202.6
	0.0

	Bench press
	0.0
	7.2
	9.5
	7.9

	Shuttle
	0.0
	13.9
	-395.0
	7.3

	Three-cone
	0.0
	16.1
	-422.2
	0.2


Fixed benchmarks: b = −1/3 for reciprocal-time tests, b = 0 for jumps, and b = 2/3 for bench repetitions. These are sensitivity choices, not validated physiological exponents. For timed tests, ratio b = 1 means (1/t)/M, not t/M. For jumps, b = 0 is identical to the no-mass model, so its 0.0% gain follows by definition. Bench press is secondary. Positional results, residual correlations and both scenarios are supplied in comparators_and_holdout.csv (Supplementary Information 2).



