Appendix A. Full leave-one-diameter-out results
Table A1 reports the complete leave-one-diameter-out results underlying the summary in Table 7 (Section 5.3), broken down by individual target.
Table A1. Leave-one-diameter-out generalisation for the hybrid 5+2 structure, by individual target: training on two tool diameters to predict the third.
	Held-out (test)
	Algorithm
	Target
	MAE
	RMSE
	R2

	D=12 (train 8+10)
	Linear regression
	Fxy,mean
	81.708
	100.097
	−1.177

	D=12 (train 8+10)
	LSBoost
	Fxy,mean
	84.523
	105.123
	−1.401

	D=12 (train 8+10)
	Linear regression
	Fxy,max
	300.519
	342.714
	−2.855

	D=12 (train 8+10)
	LSBoost
	Fxy,max
	226.080
	279.988
	−1.573

	D=12 (train 8+10)
	Linear regression
	Fxy,ptp
	190.705
	218.721
	−2.096

	D=12 (train 8+10)
	LSBoost
	Fxy,ptp
	136.039
	168.509
	−0.838

	D=12 (train 8+10)
	Linear regression
	Fz,max
	31.309
	40.966
	−0.139

	D=12 (train 8+10)
	LSBoost
	Fz,max
	35.305
	47.644
	−0.540

	D=12 (train 8+10)
	Linear regression
	Pmean
	0.227
	0.313
	−0.824

	D=12 (train 8+10)
	LSBoost
	Pmean
	0.280
	0.336
	−1.103

	D=10 (train 8+12)
	Linear regression
	Fxy,mean
	44.388
	54.455
	−1.581

	D=10 (train 8+12)
	LSBoost
	Fxy,mean
	66.914
	81.855
	−4.832

	D=10 (train 8+12)
	Linear regression
	Fxy,max
	160.174
	179.021
	−4.608

	D=10 (train 8+12)
	LSBoost
	Fxy,max
	219.725
	249.673
	−9.908

	D=10 (train 8+12)
	Linear regression
	Fxy,ptp
	95.099
	110.042
	−3.934

	D=10 (train 8+12)
	LSBoost
	Fxy,ptp
	119.659
	136.392
	−6.580

	D=10 (train 8+12)
	Linear regression
	Fz,max
	16.906
	20.303
	−0.198

	D=10 (train 8+12)
	LSBoost
	Fz,max
	33.898
	39.123
	−3.447

	D=10 (train 8+12)
	Linear regression
	Pmean
	0.119
	0.142
	0.269

	D=10 (train 8+12)
	LSBoost
	Pmean
	0.222
	0.270
	−1.666

	D=8 (train 10+12)
	Linear regression
	Fxy,mean
	90.275
	98.621
	−6.727

	D=8 (train 10+12)
	LSBoost
	Fxy,mean
	41.000
	51.863
	−1.137

	D=8 (train 10+12)
	Linear regression
	Fxy,max
	310.669
	327.318
	−9.960

	D=8 (train 10+12)
	LSBoost
	Fxy,max
	115.638
	141.180
	−1.039

	D=8 (train 10+12)
	Linear regression
	Fxy,ptp
	176.077
	181.560
	−5.109

	D=8 (train 10+12)
	LSBoost
	Fxy,ptp
	50.848
	70.247
	0.085

	D=8 (train 10+12)
	Linear regression
	Fz,max
	15.021
	18.744
	−1.008

	D=8 (train 10+12)
	LSBoost
	Fz,max
	24.326
	29.639
	−4.020

	D=8 (train 10+12)
	Linear regression
	Pmean
	0.333
	0.435
	0.206

	D=8 (train 10+12)
	LSBoost
	Pmean
	0.484
	0.532
	−0.185



Appendix B. Full experimental dataset
Table B1. Complete experimental dataset: programmed inputs for all 72 tests, grouped by tool diameter.
	No.
	D [mm]
	ap [mm]
	ae [mm]
	fz [mm/tooth]
	Dorb [mm]

	1
	12
	35.09
	0.83
	0.032
	7.12

	2
	12
	34.77
	1.35
	0.034
	4.55

	3
	12
	34.41
	1.07
	0.023
	5.54

	4
	12
	34.25
	1.24
	0.019
	6.54

	5
	12
	33.85
	1.45
	0.044
	7.63

	6
	12
	33.60
	1.00
	0.027
	4.28

	7
	12
	33.24
	0.74
	0.016
	5.05

	8
	12
	33.01
	1.40
	0.033
	6.89

	9
	12
	32.82
	0.77
	0.031
	3.84

	10
	12
	32.29
	0.51
	0.037
	8.69

	11
	12
	32.26
	0.93
	0.041
	7.97

	12
	12
	31.69
	0.54
	0.026
	4.19

	13
	12
	31.63
	1.31
	0.040
	3.71

	14
	12
	31.12
	0.86
	0.022
	8.98

	15
	12
	30.78
	1.55
	0.043
	4.94

	16
	12
	30.71
	0.90
	0.016
	6.46

	17
	12
	30.40
	1.29
	0.038
	7.70

	18
	12
	29.89
	1.51
	0.042
	8.12

	19
	12
	29.59
	1.06
	0.024
	5.34

	20
	12
	29.29
	0.63
	0.035
	5.89

	21
	12
	29.00
	1.17
	0.029
	8.40

	22
	12
	28.82
	0.60
	0.018
	6.25

	23
	12
	28.62
	0.70
	0.028
	7.37

	24
	12
	28.09
	1.13
	0.020
	5.63

	25
	10
	29.25
	0.95
	0.022
	5.89

	26
	10
	29.12
	0.52
	0.025
	3.72

	27
	10
	28.74
	0.40
	0.043
	6.47

	28
	10
	28.42
	0.99
	0.017
	4.50

	29
	10
	28.16
	1.18
	0.023
	6.60

	30
	10
	28.07
	0.64
	0.016
	5.35

	31
	10
	27.66
	1.08
	0.027
	7.02

	32
	10
	27.52
	0.56
	0.037
	4.72

	33
	10
	27.37
	1.04
	0.032
	3.83

	34
	10
	26.95
	1.23
	0.028
	3.26

	35
	10
	26.79
	0.70
	0.040
	6.19

	36
	10
	26.50
	0.75
	0.020
	6.06

	37
	10
	26.33
	0.86
	0.042
	7.40

	38
	10
	26.06
	0.66
	0.025
	5.11

	39
	10
	25.74
	0.90
	0.038
	5.48

	40
	10
	25.45
	0.44
	0.034
	5.69

	41
	10
	25.39
	1.29
	0.030
	4.55

	42
	10
	25.00
	1.03
	0.030
	4.24

	43
	10
	24.85
	0.62
	0.041
	3.05

	44
	10
	24.46
	1.13
	0.018
	7.15

	45
	10
	24.34
	1.20
	0.019
	4.09

	46
	10
	23.91
	0.48
	0.035
	5.01

	47
	10
	23.79
	0.81
	0.033
	3.54

	48
	10
	23.59
	0.83
	0.044
	6.89

	49
	8
	23.44
	0.77
	0.040
	3.32

	50
	8
	23.22
	0.66
	0.033
	4.02

	51
	8
	23.06
	0.97
	0.026
	3.09

	52
	8
	22.82
	0.54
	0.024
	2.93

	53
	8
	22.66
	1.02
	0.024
	4.07

	54
	8
	22.36
	0.83
	0.027
	4.62

	55
	8
	22.13
	0.58
	0.032
	5.53

	56
	8
	22.04
	0.53
	0.016
	4.49

	57
	8
	21.83
	0.89
	0.020
	3.84

	58
	8
	21.70
	0.45
	0.036
	2.62

	59
	8
	21.48
	0.64
	0.020
	3.62

	60
	8
	21.15
	0.71
	0.018
	5.88

	61
	8
	20.92
	0.43
	0.034
	5.59

	62
	8
	20.87
	0.86
	0.031
	4.78

	63
	8
	20.70
	0.74
	0.022
	4.98

	64
	8
	20.37
	0.37
	0.017
	2.49

	65
	8
	20.27
	0.59
	0.028
	5.81

	66
	8
	20.01
	0.39
	0.044
	3.22

	67
	8
	19.90
	0.49
	0.042
	5.11

	68
	8
	19.61
	0.99
	0.038
	3.54

	69
	8
	19.39
	0.93
	0.035
	4.22

	70
	8
	19.13
	0.85
	0.029
	4.85

	71
	8
	19.09
	0.34
	0.040
	2.82

	72
	8
	18.80
	0.78
	0.043
	5.33



