Supplemental material
Assessment of GLIMMIX compared to MIXED and of KR2 compared to KR1
In addition to the specifics mentioned in the main body of the paper, the following points should be mentioned:
(1) Table S1 shows the effective number of runs for every combination of simulation and analysis model. There are substantial differences between the MIXED and GLIMMIX procedures for the simulated Gaussian model with t = 10 and A* = 10 and with t = 30 and A* = 7 using G or g for analysis. In these two cases, using GLIMMIX means that in non-converging cases one of the models S, s, P or p is selected as the best one (Table S2). Analysis of the simulated Gaussian model by S, s, P or p is, however, associated with severe bias for the maximal values of the range parameter (Table S3), so that with both KR1 and KR2 the best-fitting model clearly is below the nominal Type I error rate for t-tests (Table S4). The same holds for KR1 in the F-test. For KR2 and t = 30 results are somewhat more favourable, although there is still a significant departure from the nominal Type I error rate according to a binomial test. These two simulation scenarios are the only ones with significant differences in the rejection rates between MIXED and GLIMMIX when using KR1 (Table S4). 
(2) Excluding the cases described under (1), for the other combinations of simulation and analysis model the number of effective runs were of similar magnitude (Table S1). For the best model these numbers were consistently larger for MIXED than for GLIMMIX when KR1 was used and smallest for KR2 (Table S4). This is due to the fact that with GLIMMIX more of the best models did not meet the conditions (i) to (iv). For illustration, for t = 10 runs excluded for KR2 were replaced with the second-best runs that met criteria (i) to (iv). Concerning the empirical error rate, there were only minor changes compared to Table S4; in particular, control of the nominal Type I error rate according to the binomial test was unchanged.
(3) There is a further difference between the two procedures regarding the selection of the best model: If simulation is according to a power model with ρ ≥ 0.8 or the spherical model with A ≥ 20, then with GLIMMIX the P or p models are more frequently selected as best than with MIXED (Table S2 compared to Table 3). But differences regarding Type I error control based on the best-fitting model are small between the two procedures (Table S4).
(4) Comparing the empirical Type I error rates for KR1 and KR2 under GLIMMIX, it is found that for both the t- and F-Test the rates were consistently higher for KR2, and often significantly so (Table S4), in particular for the F-test. Depending on the result for KR1 this leads to a better or worse type I error control, with a preponderance of worse control.

Table S1. Effective number of runs for the determination of bias of mean standard error of a treatment difference (SED) (%) and for control of the nominal Type I error rates using methods KR1+ (KR1 method with PROC MIXED), KR1# (KR1 method with PROC GLIMMIX) and KR2# (KR2 with PROC GLIMMIX) for all combinations of simulation and analysis model 
	Ana-lysis model
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Simulation model
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	        Spherical
	
	
	
	
	 
	 
	 Gaussian 
	 
	 
	
	
	 
	 
	 Power 
	 
	 

	
	
	
	t = 10
	 
	 
	
	t = 30
	
	 
	
	 
	t = 10
	 
	 
	
	t = 30
	 
	 
	
	
	t = 10
	 
	 
	
	t = 30
	

	
	Range
	KR1+
	KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#
	
	Range
	KR1+
	KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#
	
	Range
	KR1+
	KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#

	S
	600
	10000
	10000
	9943
	
	10000
	10000
	9900
	
	10 / 71)
	10000
	10000
	9961
	
	9637
	9635
	9453
	
	0.98
	10000
	10000
	9956
	
	10000
	10000
	9846

	
	20
	10000
	10000
	9931
	
	10000
	10000
	9780
	
	5
	10000
	10000
	9947
	
	9995
	9995
	9691
	
	0.9
	10000
	10000
	9939
	
	10000
	10000
	9772

	
	6
	10000
	10000
	9956
	
	10000
	10000
	9980
	
	3
	10000
	10000
	9937
	
	10000
	10000
	9930
	
	0.8
	10000
	10000
	9944
	
	10000
	10000
	9911

	
	4
	10000
	10000
	9972
	
	10000
	10000
	9998
	
	2
	10000
	10000
	9979
	
	10000
	10000
	9997
	
	0.35
	10000
	10000
	9995
	
	10000
	10000
	10000

	
	Basis
	10000
	10000
	9994
	
	10000
	10000
	10000
	
	Basis
	10000
	10000
	9994
	
	10000
	10000
	10000
	
	Basis
	10000
	10000
	9994
	
	10000
	10000
	10000

	s
	600
	10000
	10000
	9946
	
	10000
	10000
	9961
	
	10 / 7
	10000
	9998
	9995
	
	9656
	9670
	9654
	
	0.98
	10000
	10000
	9960
	
	10000
	10000
	9959

	
	20
	10000
	10000
	9949
	
	10000
	10000
	9962
	
	5
	10000
	10000
	9984
	
	9994
	9993
	9958
	
	0.9
	10000
	10000
	9941
	
	10000
	10000
	9970

	
	6
	10000
	10000
	9948
	
	10000
	10000
	9992
	
	3
	10000
	10000
	9961
	
	10000
	10000
	9984
	
	0.8
	10000
	10000
	9943
	
	10000
	10000
	9987

	
	4
	10000
	10000
	9943
	
	10000
	10000
	9999
	
	2
	10000
	10000
	9952
	
	10000
	10000
	9996
	
	0.35
	10000
	10000
	9957
	
	10000
	10000
	9994

	
	Basis
	10000
	10000
	9960
	
	10000
	10000
	9996
	
	Basis
	10000
	10000
	9960
	
	10000
	10000
	9996
	
	Basis
	10000
	10000
	9960
	
	10000
	10000
	9996

	G
	600
	10000
	10000
	9998
	
	10000
	10000
	10000
	
	10 / 7
	10000
	4615
	4603
	
	9997
	3347
	2976
	
	0.98
	10000
	10000
	9999
	
	10000
	10000
	10000

	
	20
	10000
	10000
	9999
	
	10000
	10000
	10000
	
	5
	10000
	9977
	9866
	
	10000
	9652
	8751
	
	0.9
	10000
	10000
	9997
	
	10000
	10000
	10000

	
	6
	10000
	10000
	9990
	
	10000
	10000
	10000
	
	3
	10000
	10000
	9997
	
	10000
	10000
	10000
	
	0.8
	10000
	10000
	9988
	
	10000
	10000
	10000

	
	4
	10000
	10000
	9923
	
	10000
	10000
	9999
	
	2
	10000
	10000
	9942
	
	10000
	10000
	10000
	
	0.35
	10000
	10000
	9862
	
	10000
	10000
	9982

	
	Basis
	10000
	10000
	9847
	
	10000
	10000
	9985
	
	Basis
	10000
	10000
	9847
	
	10000
	10000
	9985
	
	Basis
	10000
	10000
	9847
	
	10000
	10000
	9985

	g
	600
	10000
	10000
	9998
	
	10000
	10000
	10000
	
	10 / 7
	10000
	5355
	5322
	
	9999
	3950
	3277
	
	0.98
	10000
	10000
	10000
	
	10000
	10000
	10000

	
	20
	10000
	10000
	9999
	
	10000
	10000
	10000
	
	5
	10000
	9992
	9916
	
	10000
	9766
	9036
	
	0.9
	10000
	10000
	9997
	
	10000
	10000
	10000

	
	6
	10000
	10000
	9990
	
	10000
	10000
	10000
	
	3
	10000
	10000
	9997
	
	10000
	10000
	10000
	
	0.8
	10000
	10000
	9988
	
	10000
	10000
	10000

	
	4
	10000
	10000
	9923
	
	10000
	10000
	9999
	
	2
	10000
	10000
	9942
	
	10000
	10000
	10000
	
	0.35
	10000
	10000
	9862
	
	10000
	10000
	9982

	
	Basis
	10000
	10000
	9847
	
	10000
	10000
	9985
	
	Basis
	10000
	10000
	9847
	
	10000
	10000
	9985
	
	Basis
	10000
	10000
	9847
	
	10000
	10000
	9985

	P
	600
	6774
	6805
	6756
	
	6913
	7094
	6908
	
	10 / 7
	5628
	5754
	5628
	
	9288
	9281
	9308
	
	0.98
	7418
	7439
	7406
	
	8376
	8415
	8371

	
	20
	8541
	8547
	8531
	
	9880
	9876
	9879
	
	5
	9192
	9192
	9186
	
	9954
	9949
	9953
	
	0.9
	8207
	8212
	9127
	
	9961
	9957
	9961

	
	6
	9842
	9880
	9921
	
	9989
	9980
	10000
	
	3
	9848
	9847
	9860
	
	9999
	9997
	10000
	
	0.8
	9736
	9748
	9769
	
	9999
	9998
	10000

	
	4
	9786
	9897
	9910
	
	9972
	9981
	9999
	
	2
	9768
	9862
	9928
	
	9956
	9966
	10000
	
	0.35
	9837
	9932
	9867
	
	9980
	9995
	9974

	
	Basis
	9878
	9936
	9845
	
	9995
	9999
	9980
	
	Basis
	9878
	9936
	9845
	
	9995
	9999
	9980
	
	Basis
	9878
	9936
	9845
	
	9995
	9999
	9980

	p
	600
	6200
	6242
	6186
	
	6859
	7375
	6855
	
	10 / 7
	1911
	2627
	1911
	
	9362
	9341
	9370
	
	0.98
	6775
	6791
	6763
	
	8261
	8425
	8258

	
	20
	7308
	7312
	7294
	
	9939
	9921
	9939
	
	5
	7648
	7651
	7643
	
	9986
	9976
	9986
	
	0.9
	7636
	7639
	8718
	
	9979
	9966
	9978

	
	6
	9937
	9937
	9922
	
	10000
	10000
	10000
	
	3
	9805
	9805
	9796
	
	10000
	10000
	10000
	
	0.8
	9725
	9725
	9701
	
	10000
	10000
	10000

	
	4
	9993
	9993
	9920
	
	10000
	10000
	9999
	
	2
	9987
	9987
	9931
	
	10000
	10000
	10000
	
	0.35
	9998
	9998
	9871
	
	10000
	10000
	9974

	 
	Basis
	9998
	9998
	9855
	 
	10000
	10000
	9977
	 
	Basis
	9998
	9998
	9855
	 
	10000
	10000
	9977
	 
	Basis
	9998
	9998
	9855
	 
	10000
	10000
	9977


1) Range = 10 for t = 10, range = 7 for t = 30.

Table S2. Best-fitting models according to AICC and LRT (%) in designs with complete blocks and in 10 000 runs of each simulation model using PROC GLIMMIX. Bold faced = largest observed percentage, grey = largest expected percentage according to Figure 1. Empty cells represent a percentage of 0%. 
	Simulation
	
	
	Analysis models

	model
	t
	Range
	B-RCB
	S
	s
	G
	g
	P
	p

	Spherical
	10
	600
	4.8
	39.9
	13.2
	6.5
	2.7
	24.9
	8.1

	
	
	200
	4.7
	39.6
	13.3
	6.4
	2.7
	25.2
	8.0

	
	
	20
	5.2
	39.4
	16.5
	7.2
	3.3
	19.2
	9.3

	
	
	6
	28.6
	2.9
	16.4
	12.8
	20.4
	9.4
	9.7

	
	
	4
	67.2
	0.6
	5.1
	5.4
	12.2
	5.4
	4.1

	 
	
	2.5
	93.9
	0.1
	1.0
	0.8
	2.1
	1.3
	0.9

	
	30
	600
	 
	32.5
	2.3
	0.1
	0.1
	60.4
	4.7

	
	
	200
	 
	30.4
	2.3
	0.1
	0.03
	62.5
	4.7

	
	
	20
	 
	1.2
	7.2
	0.3
	0.2
	77.8
	13.3

	
	
	6
	0.3
	 
	7.1
	15.6
	36.2
	18.8
	22.1

	
	
	4
	21.9
	 
	3.5
	2.7
	47.3
	12.5
	12.2

	 
	
	2.5
	92.2
	 
	0.4
	0.02
	3.6
	1.7
	2.0

	Gaussian
	10
	10
	 
	18.3
	6.4
	44.3
	30.4
	0.4
	0.2

	
	
	5
	0.01
	0.1
	0.04
	55.3
	44.5
	0.04
	 

	
	
	4
	0.1
	1.2
	1.5
	48.8
	47.9
	0.2
	0.3

	
	
	3
	4.1
	3.4
	8.9
	36.2
	41.4
	2.7
	3.3

	
	
	2
	56.8
	0.8
	7.2
	7.8
	15.9
	6.4
	5.1

	
	
	1
	95.4
	0.1
	0.7
	0.6
	1.5
	1.1
	0.8

	
	30
	7
	 
	1.6
	20.3
	31.7
	27.8
	11.3
	7.3

	
	
	5
	 
	 
	0.1
	59.9
	39.4
	0.2
	0.4

	
	
	4
	 
	 
	 
	52.8
	47.2
	 
	0.01

	
	
	3
	 
	 
	0.5
	48.4
	49.5
	0.7
	0.9

	
	
	2
	9.7
	 
	3.8
	6.1
	54.5
	13.0
	12.9

	 
	
	1
	95.8
	 
	0.2
	0.01
	2.1
	0.9
	1.1

	Power
	10
	0.98
	5.7
	37.0
	14.7
	6.8
	3.2
	24.4
	8.2

	
	
	0.95
	7.4
	31.2
	15.6
	8.1
	3.7
	24.2
	9.8

	
	
	0.9
	10.7
	21.7
	17.8
	9.6
	5.0
	23.6
	11.7

	
	
	0.8
	25.0
	8.4
	16.0
	12.0
	6.6
	19.4
	12.7

	
	
	0.35
	90.4
	0.1
	1.6
	1.3
	3.1
	2.0
	1.6

	
	
	0.2
	94.6
	0.1
	0.8
	0.7
	1.8
	1.1
	0.9

	
	30
	0.98
	 
	17.8
	2.8
	0.1
	0.1
	72.8
	6.4

	
	
	0.95
	 
	4.8
	2.9
	0.3
	0.1
	82.2
	9.7

	
	
	0.9
	 
	0.2
	2.9
	0.9
	0.4
	79.3
	16.3

	
	
	0.8
	0.1
	 
	3.1
	5.6
	2.2
	61.0
	28.1

	
	
	0.35
	82.0
	 
	0.7
	0.1
	8.1
	4.4
	4.8

	 
	
	0.2
	94.1
	 
	0.3
	0.02
	2.7
	1.3
	1.7

	Basis
	10
	 
	96.1
	0.1
	0.5
	0.5
	1.4
	0.9
	0.6

	
	30
	 
	96.9
	 
	0.2
	0.01
	1.5
	0.6
	0.8


Table S3. Bias of estimates of mean standard error of a treatment difference (SED) (%) in designs with complete blocks for all combinations of simulation and analysis model for selected values of range parameters. Control of the nominal Type I error rate with approximated denominator degrees of freedom for t-test 
[image: image1] 
and for t- and F-test 
[image: image2]. Approximation based on Kenward und Roger (2009) – KR1 using MIXED (+) and GLIMMIX (#) procedure and KR2 using GLIMMIX (#) procedure. 

	Ana-lysis model
	
	
	
	
	
	
	
	
	
	
	
	
	Simulation model
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Spherical
	
	
	
	
	
	
	Gaussian
	
	
	
	
	
	
	Power
	
	

	
	
	
	t = 10
	
	
	
	t = 30
	
	
	
	
	t = 10
	
	
	
	t = 30
	
	
	
	
	t = 10
	
	
	
	t = 30
	

	
	Range
	KR1+
	KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#
	
	Range
	KR1+
	KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#
	
	Range
	KR1+
	KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#

	S
	600
	-0.8
	-0.4
	0.5
	
	-0.4
	-0.3
	0.5
	
	10 / 71)
	87.6
	86.8
	86.9
	
	66.4
	66.4
	70.4
	
	0.98
	-1.4
	0.2
	0.2
	
	-0.9
	-0.8
	0.9

	
	20
	0.2
	0.2
	0.5
	
	0.6
	0.7
	4.7
	
	5
	32.0
	31.4
	31.8
	
	36.5
	37.3
	39.4
	
	0.90
	-4.0
	-3.4
	-1.6
	
	-3.8
	-3.7
	-0.7

	
	6
	-5.3
	-4.9
	-2.8
	
	-6.5
	-6.5
	-5.6
	
	3
	3.2
	3.8
	7.2
	
	3.1
	3.2
	4.5
	
	0.80
	-6.8
	-6.5
	-3.7
	
	-7.6
	-7.6
	-5.7

	
	4
	-9.2
	-10.2
	-6.1
	
	-12.5
	-12.6
	-11.9
	
	2
	-8.2
	-8.9
	-5.3
	
	-11.0
	-11.0
	-10.3
	
	0.35
	-12.8
	-14.4
	-10.8
	
	-17.0
	-17.0
	-16.4

	
	Basis
	-14.4
	-16.0
	-13.0
	
	-18.6
	-18.6
	-18.1
	
	Basis
	-14.4
	-16.0
	-13.0
	
	-18.6
	-18.6
	-18.1
	
	Basis
	-14.4
	-16.0
	-13.0
	
	-18.6
	-18.6
	-18.1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	s
	600
	0.8
	1.0
	3.5
	
	-0.3
	-0.4
	-0.3
	
	10 / 7
	89.4
	89.4
	87.0
	
	65.4
	64.5
	64.8
	
	0.98
	-0.3
	-0.1
	-0.2
	
	-1.4
	-1.5
	-1.4

	
	20
	0.0
	0.3
	2.3
	
	-1.1
	-1.1
	-1.0
	
	5
	33.4
	33.1
	31.9
	
	34.9
	33.9
	34.4
	
	0.90
	-3.6
	-3.3
	-0.3
	
	-5.1
	-5.3
	-5.2

	
	6
	-4.9
	-4.3
	-3.6
	
	-5.3
	-6.0
	-5.8
	
	3
	4.5
	4.6
	2.9
	
	1.6
	1.5
	1.6
	
	0.80
	-6.6
	-6.2
	-3.8
	
	-8.3
	-8.6
	-8.5

	
	4
	-6.0
	-7.1
	-4.7
	
	-0.7
	-7.6
	-6.0
	
	2
	-6.2
	-6.3
	-5.0
	
	-1.4
	-6.9
	-5.6
	
	0.35
	-4.7
	-9.4
	-5.2
	
	-0.2
	-10.5
	-8.5

	
	Basis
	-3.7
	-10.4
	-6.0
	
	-0.2
	-12.0
	-9.7
	
	Basis
	-3.7
	-10.4
	-6.0
	
	-0.2
	-12.0
	-9.7
	
	Basis
	-3.7
	-10.4
	-6.0
	
	-0.2
	-12.0
	-9.7

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	G
	600
	-10.2
	-10.2
	-10.7
	
	-21.6
	-21.6
	-22.0
	
	10 / 7
	0.7
	2.0
	1.2
	
	0.0
	1.2
	1.6
	
	0.98
	-9.1
	-9.2
	-9.7
	
	-19.0
	-19.0
	-19.3

	
	20
	-9.0
	-9.0
	-9.5
	
	-14.7
	-14.7
	-15.0
	
	5
	2.6
	2.7
	0.8
	
	0.4
	0.8
	0.0
	
	0.90
	-6.0
	-6.0
	-6.4
	
	-10.2
	-10.2
	-10.4

	
	6
	-1.7
	-1.7
	-1.9
	
	-1.9
	-1.9
	-2.0
	
	3
	1.9
	1.9
	1.3
	
	0.2
	0.2
	-0.2
	
	0.80
	-3.3
	-3.3
	-3.5
	
	-4.1
	-4.1
	-4.3

	
	4
	0.1
	0.1
	0.0
	
	0.1
	-0.1
	-0.1
	
	2
	0.1
	0.1
	0.0
	
	-0.1
	-0.1
	-0.2
	
	0.35
	-0.1
	-0.1
	-0.2
	
	-0.2
	-0.2
	-0.2

	
	Basis
	0.1
	0.1
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.1
	0.1
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.1
	0.1
	-0.3
	
	-0.1
	-0.1
	-0.2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	g
	600
	-10.0
	-10.0
	-10.6
	
	-21.2
	-21.2
	-21.6
	
	10 / 7
	0.4
	3.7
	0.9
	
	0.1
	1.0
	1.8
	
	0.98
	-9.0
	-9.0
	-9.6
	
	-18.7
	-18.7
	-19.0

	
	20
	-8.9
	-8.9
	-9.3
	
	-14.6
	-14.6
	-14.9
	
	5
	2.5
	2.5
	0.4
	
	0.3
	0.6
	-0.2
	
	0.90
	-6.0
	-6.0
	-6.4
	
	-10.1
	-10.1
	-10.3

	
	6
	-1.7
	-1.7
	-1.9
	
	-1.9
	-1.9
	-2.0
	
	3
	1.9
	1.9
	1.2
	
	0.2
	0.2
	-0.2
	
	0.80
	-3.2
	-3.3
	-3.5
	
	-4.1
	-4.1
	-4.3

	
	4
	0.1
	0.1
	0.0
	
	-0.1
	-0.1
	-0.1
	
	2
	0.1
	0.1
	0.0
	
	-0.1
	-0.1
	-0.2
	
	0.35
	-0.1
	-0.1
	-0.2
	
	-0.2
	-0.2
	-0.2

	
	Basis
	0.1
	0.1
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.1
	0.1
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.1
	0.1
	-0.3
	
	-0.1
	-0.1
	-0.2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	P
	600
	3.9
	4.3
	2.0
	
	1.4
	1.3
	0.5
	
	10 / 7
	78.9
	79.1
	78.3
	
	66.7
	66.7
	65.8
	
	0.98
	4.1
	4.0
	2.0
	
	1.2
	1.2
	0.3

	
	20
	4.7
	4.8
	3.0
	
	3.1
	3.1
	2.3
	
	5
	32.4
	32.4
	30.8
	
	37.7
	37.7
	36.5
	
	0.90
	2.8
	2.7
	1.0
	
	0.4
	0.4
	-0.3

	
	6
	3.7
	4.1
	2.7
	
	2.9
	3.0
	2.6
	
	3
	9.4
	9.4
	8.2
	
	9.3
	9.9
	8.8
	
	0.80
	1.6
	1.8
	0.3
	
	0.2
	0.3
	-0.2

	
	4
	1.3
	2.2
	0.8
	
	0.8
	0.8
	0.6
	
	2
	2.0
	3.4
	1.4
	
	1.2
	1.3
	1.1
	
	0.35
	0.2
	0.5
	-0.1
	
	-0.1
	-0.1
	-0.1

	
	Basis
	0.0
	0.3
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.0
	0.3
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.0
	0.3
	-0.3
	
	-0.1
	-0.1
	-0.2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	p
	600
	4.8
	4.9
	3.3
	
	1.7
	1.8
	1.1
	
	10 / 7
	66.0
	76.3
	65.9
	
	64.7
	64.7
	64.2
	
	0.98
	4.5
	4.4
	3.0
	
	1.5
	1.4
	0.9

	
	20
	5.0
	5.0
	3.7
	
	3.0
	3.0
	2.5
	
	5
	31.4
	31.4
	30.8
	
	35.9
	35.9
	35.4
	
	0.90
	2.9
	3.0
	1.6
	
	0.3
	0.3
	-0.1

	
	6
	3.2
	3.2
	2.5
	
	2.7
	2.7
	2.5
	
	3
	8.7
	8.7
	7.9
	
	8.8
	8.8
	8.5
	
	0.80
	1.5
	1.5
	0.5
	
	0.1
	0.1
	-0.2

	
	4
	1.2
	1.2
	0.8
	
	0.7
	0.7
	0.6
	
	2
	1.7
	1.7
	1.3
	
	1.1
	1.2
	1.0
	
	0.35
	0.2
	0.2
	-0.2
	
	-0.1
	-0.1
	-0.1

	
	Basis
	0.0
	0.0
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.0
	0.0
	-0.3
	
	-0.1
	-0.1
	-0.2
	
	Basis
	0.0
	0.0
	-0.3
	
	-0.1
	-0.1
	-0.2


1) Range = 10 for t = 10, range = 7 for t = 30.
Table S4. Empirical Type I error rates and the corresponding effective number of runs for the best-fitting models in designs with complete blocks using KR1+ (KR1 method with PROC MIXED), KR1# (KR1 method with PROC GLIMMIX) and KR2# (KR2 with PROC GLIMMIX) method for all simulation models. Bold faced: nominal Type I error rate of 0.05 not controlled according to binomial test. * denotes a significant difference at the 0.05 level for the comparison of the rejection rates of KR1+ against KR1# and of KR1# against KR2#. 
	
	
	
	t = 10
	
	
	t = 30

	Simu-
	
	
	Empirical Type I error
	
	
	Effective number of runs
	
	
	Empirical Type I error
	
	
	Effective number of runs

	lation

model
	Range
	KR1+
	t-test
KR1#
	KR2#
	
	KR1+
	F-test
KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#
	
	KR1+
	t-test
KR1#
	KR2#
	
	KR1+
	F-test
KR1#
	KR2#
	
	KR1+
	KR1#
	KR2#

	Spherical
	600
	0.062
	0.063
	0.068
	
	0.072
	0.075
	0.095*
	
	9996
	8726
	7368
	
	0.050
	0.049
	0.051
	
	0.048
	0.045
	0.057*
	
	9986
	9178
	7853

	
	200
	0.062
	0.063
	0.068
	
	0.073
	0.075
	0.095*
	
	9996
	8762
	7380
	
	0.050
	0.049
	0.051
	
	0.049
	0.044
	0.056*
	
	9984
	9189
	7941

	
	20
	0.064
	0.064
	0.067
	
	0.081
	0.081
	0.097*
	
	9998
	9303
	8694
	
	0.047
	0.046
	0.048
	
	0.042
	0.037
	0.050*
	
	9998
	9948
	9911

	
	6
	0.071
	0.070
	0.072
	
	0.088
	0.088
	0.098*
	
	10000
	9949
	9929
	
	0.056
	0.056
	0.057
	
	0.076
	0.076
	0.082
	
	10000
	9995
	10000

	
	4
	0.065
	0.065
	0.065
	
	0.079
	0.081
	0.086
	
	10000
	9995
	9989
	
	0.055
	0.055
	0.055
	
	0.063
	0.063
	0.064
	
	10000
	9994
	10000

	 
	2.5
	0.055
	0.055
	0.055
	
	0.066
	0.065
	0.065
	
	10000
	9994
	9996
	
	0.052
	0.052
	0.052
	
	0.061
	0.061
	0.062
	
	10000
	10000
	10000

	Gaussian
	10/71)
	0.047*
	0.031
	0.037*
	
	0.042*
	0.026
	0.040*
	
	10000
	9933
	9303
	
	0.050*
	0.029
	0.026
	
	0.021*
	0.010
	0.031*
	
	9997
	9799
	9584

	
	5
	0.046
	0.046
	0.051
	
	0.032
	0.032
	0.050*
	
	10000
	9996
	9992
	
	0.050
	0.050
	0.051
	
	0.022
	0.021
	0.030*
	
	10000
	10000
	9998

	
	4
	0.046
	0.046
	0.050
	
	0.028
	0.028
	0.044*
	
	10000
	9966
	9920
	
	0.049
	0.049
	0.051
	
	0.021
	0.021
	0.030*
	
	10000
	10000
	10000

	
	3
	0.054
	0.054
	0.057
	
	0.044
	0.043
	0.054*
	
	10000
	9933
	9874
	
	0.050
	0.050
	0.051
	
	0.024
	0.024
	0.031*
	
	10000
	10000
	10000

	
	2
	0.067
	0.066
	0.067
	
	0.082
	0.082
	0.088
	
	9999
	9989
	9981
	
	0.054
	0.054
	0.054
	
	0.056
	0.057
	0.059
	
	10000
	9992
	10000

	
	1
	0.054
	0.054
	0.054
	
	0.063
	0.063
	0.063
	
	10000
	9994
	9996
	
	0.051
	0.051
	0.051
	
	0.058
	0.058
	0.058
	
	10000
	10000
	10000

	Power
	0.98
	0.064
	0.065
	0.068
	
	0.080
	0.081
	0.096*
	
	9991
	8962
	7860
	
	0.050
	0.050
	0.051
	
	0.052
	0.048
	0.061*
	
	9982
	9440
	8971

	
	0.95
	0.067
	0.067
	0.070
	
	0.085
	0.088
	0.104*
	
	9994
	9174
	8526
	
	0.051
	0.051
	0.053
	
	0.055
	0.052
	0.065*
	
	9994
	9769
	9654

	
	0.9
	0.070
	0.069
	0.073
	
	0.093
	0.091
	0.109*
	
	9997
	9563
	9221
	
	0.053
	0.052
	0.054
	
	0.063
	0.060
	0.070*
	
	9998
	9978
	9971

	
	0.8
	0.073
	0.073
	0.075
	
	0.100
	0.099
	0.110*
	
	9997
	9851
	9772
	
	0.056
	0.055
	0.056
	
	0.075
	0.073
	0.080
	
	10000
	10000
	10000

	
	0.35
	0.058
	0.058
	0.057
	
	0.070
	0.070
	0.071
	
	10000
	9993
	9994
	
	0.054
	0.054
	0.054
	
	0.067
	0.068
	0.068
	
	10000
	10000
	10000

	
	0.2
	0.055
	0.055
	0.055
	
	0.064
	0.064
	0.064
	
	10000
	9994
	9996
	
	0.052
	0.052
	0.052
	
	0.060
	0.060
	0.060
	
	10000
	10000
	10000

	Basis
	 
	0.054
	0.053
	0.054
	
	0.062
	0.061
	0.062
	
	10000
	9997
	9997
	
	0.051
	0.051
	0.051
	
	0.057
	0.057
	0.057
	
	10000
	10000
	10000


1) Range = 10 for t = 10, range = 7 for t = 30.
