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Results of an analysis limited to the second half of the trial
In the first IRI analysis, for R1 and R3, the model’s AIC value was smaller than that of the null model, whereas for R2 and R4, the null model’s AIC was smaller than that of the model (R1: AIC for model = -3123.4, AIC for null model = -3113.5; R2: model = -1364.9, null model = -1368.7; R3: model = -931.6, null model = -917.0; R4: model = -1240.5, null model = -1244.4). The results of the likelihood ratio test indicated that, for R1 and R3, there was a significant difference in goodness of fit between the model and the null model, whereas for R2 and R4, there was no significant difference between the two (R1: χ² = 19.95, df = 5, p = 0.0013; R2: χ² = 6.21, df = 5, p = 0.29; R3: χ² = 24.60, df = 5, p = 0.00017; R4: χ² = 6.09, df = 5, p = 0.30, with Bonferroni correction). Therefore, significant changes in IRIs were observed in the conditions where rhythmic stimuli were presented compared with the no-stimulus condition for R1 and R3, while no significant differences were observed in IRIs across conditions for R2 and R4. In R1, a significant increase in IRIs was observed across all IOI conditions. In R1, IRIs increased significantly for all IOI conditions, whereas in R3, IRIs decreased significantly only for IOI = 600 ms, indicating individual differences in how reaction timing was adjusted and under which conditions (Table S4).
In the second IRI analysis that treated test conditions as continuous factors, for R3, the model’s AIC value was smaller than that of the null model, whereas for R1, R2, and R4, the null model’s AIC was smaller than that of the model (R1: AIC for model = -2452.9, AIC for null model = -2453.1; R2: model = -1097.9, null model = -1099.8; R3: model = -706.18, null model = -705.96; R4: model = -1098.3, null model = -1100.1). The likelihood ratio test indicated that, there was no significant difference in goodness of fit between the model and the null model for all subjects (R1: χ² = 1.76, df = 1, p = 0.18; R2: χ² = 0.096, df = 1, p = 0.76; R3: χ² = 2.22, df = 1, p = 0.14; R4: χ² = 0.26, df = 1, p = 0.61, with Bonferroni correction). Therefore, no significant changes in IRIs were observed in all subjects as IOIs increased (Table S5).
In the distribution of response timing within one cycle of stimulus rhythm, there was no unimodal trend for any individual or testing condition (Rayleigh test with Bonferroni correction, n = 300 for R1–3 and n = 120 for R4 for each condition; see Table S6 for test statistics and p-values). Therefore, rats’ responses were not significantly biased toward a particular timing within the rhythmic cycle. In other words, the rats did not exhibit synchronized responses to the rhythmic stimulus.


Table S1
Analysis of IRIs by subject using GLMs with test conditions (IOIs) treated as discrete fixed effects
	
	IOIs
	Coefficient
	SE
	95% CI
	z
	Pr(>|z|)

	Model for R1
	(intercept)
	4.83
	0.097
	[4.64, 5.02]
	49.75
	< 2e-16

	
	200 ms
	-0.54
	0.13
	[-0.79, -0.28]
	-4.14
	3.47e-05

	
	300 ms
	-0.47
	0.13
	[-0.73, -0.21]
	-3.59
	0.00033

	
	400 ms
	-0.40
	0.13
	[-0.66, -0.14]
	-3.01
	0.0026

	
	500 ms
	-0.36
	0.13
	[-0.62, -0.10]
	-2.72
	0.0065

	
	600 ms
	-0.43
	0.13
	[-0.69, -0.17]
	-3.28
	0.0010

	Null model for R1
	(intercept)
	4.46
	0.037
	[4.39, 4.53]
	121.4
	<2e-16

	Model for R2
	(intercept)
	2.74
	0.067
	[2.61, 2.87]
	41.13
	<2e-16

	
	200 ms
	-0.04
	0.093
	[-0.22, 0.14]
	-0.45
	0.66

	
	300 ms
	0.24
	0.098
	[0.046, 0.43]
	2.43
	0.015

	
	400 ms
	-0.035
	0.094
	[-0.22, 0.15]
	-0.38
	0.71

	
	500 ms
	0.094
	0.096
	[-0.094, 0.28]
	0.98
	0.33

	
	600 ms
	-0.15
	0.092
	[-0.33, 0.032]
	-1.61
	0.11

	Null model for R2
	(intercept)
	2.75
	0.027
	[2.70, 2.81]
	100.7
	<2e-16

	Model for R3
	(intercept)
	2.59
	0.059
	[2.47, 2.70]
	44.04
	<2e-16

	
	200 ms
	0.26
	0.087
	[0.087, 0.43]
	2.95
	0.0032

	
	300 ms
	-0.0034
	0.083
	[-0.17, 0.16]
	-0.04
	0.97

	
	400 ms
	0.071
	0.084
	[-0.094, 0.24]
	0.84
	0.40

	
	500 ms
	0.15
	0.085
	[-0.021, 0.31]
	1.72
	0.086

	
	600 ms
	0.54
	0.092
	[0.36, 0.72]
	5.91
	3.48e-09

	Null model for R3
	(intercept)
	2.74
	0.026
	[2.69, 2.79]
	107.1
	<2e-16

	Model for R4
	(intercept)
	2.27
	0.077
	[2.12, 2.42]
	29.28
	<2e-16

	
	200 ms
	0.34
	0.12
	[0.11, 0.57]
	2.88
	0.0040

	
	300 ms
	0.25
	0.12
	[0.023, 0.48]
	2.16
	0.031

	
	400 ms
	0.50
	0.12
	[0.26, 0.74]
	4.13
	3.69e-05

	
	500 ms
	0.31
	0.12
	[0.085, 0.54]
	2.68
	0.0073

	
	600 ms
	0.31
	0.12
	[0.084, 0.54]
	2.68
	0.0074

	Null model for R4
	(intercept)
	2.55
	0.035
	[2.48, 2.62]
	71.82
	<2e-16


The intercept of all models except null models were set to the “No Stimulus” condition.
Since the link function was “inverse”, a positive coefficient indicated an effect that reduced IRIs, while a negative coefficient indicated an effect that increased IRIs.

Table S2
Analysis of IRIs by subject using GLMs with test conditions (IOIs) treated as single continuous fixed effect
	
	Fixed effect
	Coefficient
	SE
	95% CI
	z
	Pr(>|z|)

	Model for R1
	(Intercept)
	4.26
	0.12
	[4.02, 4.50]
	35
	<2e-16

	
	IOIs
	0.033
	0.029
	[-0.024, -0.090]
	1.13
	0.26

	Null model for R1
	(Intercept)
	4.39
	0.041
	[4.31, 4.47]
	107.5
	<2e-16

	Model for R2
	(Intercept)
	2.90
	0.091
	[2.72, 3.08]
	31.85
	<2e-16

	
	IOI
	-0.036
	0.021
	[-0.077, 0.0058]
	-1.69
	0.092

	Null model for R2
	(Intercept)
	2.76
	0.030
	[2.70, 2.81]
	91.64
	<2e-16

	Model for R3
	(Intercept)
	2.52
	0.084
	[2.35, 2.68]
	30.00
	< 2e-16

	
	IOI
	0.066
	0.020
	[0.026, 0.11]
	3.27
	0.0011

	Null model for R3
	(Intercept)
	2.78
	0.029
	[2.72, 2.83]
	97.02
	<2e-16

	Model for R4
	(Intercept)
	2.61
	0.12
	[2.38, 2.83]
	22.43
	<2e-16

	
	IOI
	0.0012
	0.027
	[-0.052, 0.055]
	0.043
	0.97

	Null model for R4
	(Intercept)
	2.61
	0.039
	[2.53, 2.69]
	67.38
	<2e-16





Table S3
Mu (circular mean of rhythmic phase), test statistics, and p-values of the Rayleigh tests with an unspecified mean for each subject and each IOI condition
	Subject
	IOI (ms)
	μ (degrees)
	Test statistic
	P-value

	R1
	200
	85.56
	0.024
	0.71

	
	300
	-10.40
	0.042
	0.34

	
	400
	140.34
	0.055
	0.17

	
	500
	167.45
	0.009
	0.95

	
	600
	48.45
	0.023
	0.73

	R2
	200
	-128.94
	0.056
	0.15

	
	300
	-10.11
	0.028
	0.62

	
	400
	-102.13
	0.007
	0.97

	
	500
	144.11
	0.036
	0.45

	
	600
	-177.75
	0.068
	0.06

	R3
	200
	34.88
	0.041
	0.37

	
	300
	74.70
	0.057
	0.14

	
	400
	-143.42
	0.023
	0.72

	
	500
	140.92
	0.029
	0.61

	
	600
	-99.68
	0.045
	0.29

	R4
	200
	-4.00
	0.075
	0.10

	
	300
	75.60
	0.058
	0.25

	
	400
	-2.34
	0.006
	0.99

	
	500
	34.61
	0.024
	0.78

	
	600
	159.56
	0.059
	0.23


The p-values have been assessed against the Bonferroni-corrected significance level (p = 0.05 divided by the number of tests).



Table S4
Analysis of IRIs by subject using GLMs regarding latter half of responses (more than response 5) with test conditions (IOIs) treated as discrete fixed effects
	
	IOIs
	Coefficient
	SE
	95% CI
	z
	Pr(>|z|)

	Model for R1
	(intercept)
	4.84
	0.14
	[4.58, 5.11]
	35.87
	< 2e-16

	
	200 ms
	-0.75
	0.18
	[-1.1, -0.41]
	-4.27
	1.92e-05

	
	300 ms
	-0.43
	0.18
	[-0.79, -0.070]
	-2.34
	0.019

	
	400 ms
	-0.52
	0.18
	[-0.88, -0.17]
	-2.89
	0.0039

	
	500 ms
	-0.36
	0.18
	[-0.72, -0.0029]
	-1.98
	0.048

	
	600 ms
	-0.54
	0.18
	[-0.89, -0.18]
	-2.97
	0.0030

	Null model for R1
	(intercept)
	4.40
	0.050
	[4.30, 4.49]
	87.32
	<2e-16

	Model for R2
	(intercept)
	2.98
	0.093
	[2.79, 3.16]
	32.02
	<2e-16

	
	200 ms
	-0.15
	0.13
	[-0.40, 0.096]
	-1.21
	0.23

	
	300 ms
	0.065
	0.13
	[-0.19, 0.33]
	0.49
	0.62

	
	400 ms
	-0.052
	0.13
	[-0.31, 0.20]
	-0.4
	0.69

	
	500 ms
	0.099
	0.13
	[-0.16, 0.36]
	0.74
	0.46

	
	600 ms
	-0.13
	0.13
	[-0.38, 0.12]
	-0.99
	0.32

	Null model for R2
	(intercept)
	2.94
	0.037
	[2.87, 3.02]
	78.54
	<2e-16

	Model for R3
	(intercept)
	2.72
	0.089
	[2.55, 2.89]
	30.70
	<2e-16

	
	200 ms
	0.14
	0.13
	[-0.11, 0.39]
	1.07
	0.28

	
	300 ms
	-0.22
	0.12
	[-0.46, 0.012]
	-1.86
	0.063

	
	400 ms
	-0.19
	0.12
	[-0.43, 0.046]
	-1.58
	0.11

	
	500 ms
	-0.079
	0.12
	[-0.32, 0.16]
	-0.64
	0.52

	
	600 ms
	0.30
	0.13
	[0.038, 0.56]
	2.25
	0.025

	Null model for R3
	(intercept)
	2.70
	0.036
	[2.63, 2.77]
	74.59
	<2e-16

	Model for R4
	(intercept)
	3.61
	0.14
	[3.34, 3.87]
	26.51
	<2e-16

	
	200 ms
	0.45
	0.20
	[0.046, 0.85]
	2.18
	0.029

	
	300 ms
	0.28
	0.20
	[-0.11, 0.67]
	1.39
	0.17

	
	400 ms
	0.20
	0.20
	[-0.18, 0.59]
	1.03
	0.30

	
	500 ms
	0.17
	0.20
	[-0.21, 0.56]
	0.88
	0.38

	
	600 ms
	0.38
	0.20
	[-0.016, 0.78]
	1.88
	0.060

	Null model for R4
	(intercept)
	3.85
	0.059
	[3.73, 3.96]
	64.78
	<2e-16


The intercept of all models except null models were set to the “No Stimulus” condition.


Table S5
Analysis of IRIs by subject using GLMs regarding latter half of responses (more than response 5) with test conditions (IOIs) treated as single continuous fixed effect
	
	Fixed effect
	Coefficient
	SE
	95% CI
	z
	Pr(>|z|)

	Model for R1
	(Intercept)
	4.11
	0.17
	[3.78, 4.43]
	24.71
	<2e-16

	
	IOI
	0.053
	0.040
	[-0.025, 0.13]
	1.327
	0.185

	Null model for R1
	(Intercept)
	4.32
	0.056
	[4.21, 4.43]
	76.98
	<2e-16

	Model for R2
	(Intercept)
	2.90
	0.12
	[2.66, 3.14]
	23.373
	<2e-16

	
	IOI
	0.0091
	0.029
	[-0.048, 0.067]
	0.309
	0.757

	Null model for R2
	(Intercept)
	2.94
	0.042
	[2.86, 3.02]
	70.65
	<2e-16

	Model for R3
	(Intercept)
	2.53
	0.12
	[2.29, 2.76]
	21.1
	<2e-16

	
	IOI
	0.043
	0.029
	[-0.013, 0.099]
	1.49
	0.136

	Null model for R3
	(Intercept)
	2.69
	0.041
	[2.62, 2.77]
	66.48
	<2e-16

	Model for R4
	(Intercept)
	3.99
	0.19
	[3.62, 4.36]
	20.995
	<2e-16

	
	IOI
	-0.023
	0.045
	[-0.11, 0.065]
	-0.509
	0.611

	Null model for R4
	(Intercept)
	3.90
	0.063
	[3.78, 4.02]
	61.85
	<2e-16




Table S6
Mu (circular mean of rhythmic phase), test statistics, and p-values of the Rayleigh tests with an unspecified mean for each subject and each IOI condition regarding latter half of responses (more than response 5)
	Subject
	IOI (ms)
	μ (degrees)
	Test statistic
	P-value

	R1
	200
	118.30
	0.049
	0.42

	
	300
	-46.30
	0.042
	0.53

	
	400
	164.22
	0.072
	0.15

	
	500
	-77.29
	0.012
	0.95

	
	600
	77.10
	0.028
	0.76

	R2
	200
	-145.47
	0.057
	0.31

	
	300
	-112.64
	0.019
	0.87

	
	400
	-129.94
	0.030
	0.72

	
	500
	141.93
	0.052
	0.38

	
	600
	-160.28
	0.077
	0.12

	R3
	200
	-56.47
	0.030
	0.72

	
	300
	87.04
	0.044
	0.50

	
	400
	-43.06
	0.029
	0.74

	
	500
	176.29
	0.035
	0.64

	
	600
	-49.21
	0.051
	0.40

	R4
	200
	-10.90
	0.091
	0.22

	
	300
	-175.37
	0.034
	0.81

	
	400
	158.24
	0.11
	0.12

	
	500
	-133.13
	0.029
	0.86

	
	600
	-149.56
	0.073
	0.39


The p-values have been assessed against the Bonferroni-corrected significance level (p = 0.05 divided by the number of tests).


Power analysis
Post-hoc power analyses of each statistical test were conducted. For the IRI analyses, statistical power was calculated as the proportion of times, out of 1,000 simulations, that a likelihood ratio test conducted between the model and the null model—using data generated based on the model’s parameters—yielded a significant result. For the Rayleigh tests, Statistical power was calculated as the proportion of times out of 10,000 simulations that a Rayleigh test—conducted on data generated from a von Mises distribution with the median of the actual data as its concentration parameter—yielded a significant result. In all power analyses, the 95% confidence interval of the power was calculated using the confidence interval for a binomial test at a 5% significance level. The results of power analysis are shown in Table S7.

Table S7
Estimated power and 95 % of the power of statistical analysis for the range of responses used in the analysis, each type of statistical test, and each subject
	Responses used in the analysis
	Type of statistical test
	Subject
	Power
	95% CI of the power

	All
	Likelihood ratio test in IRIs analysis using GLMs with test conditions treated as discrete fixed effects
	R1
	0.96
	[0.94, 0.97]

	
	
	R2
	0.95
	[0.93, 0.96]

	
	
	R3
	1.00
	[0.996, 1.00]

	
	
	R4
	0.93
	[0.91, 0.94]

	
	Likelihood ratio test in IRIs analysis using GLMs with test conditions treated as a continuous fixed effect
	R1
	0.23
	[0.20, 0.25]

	
	
	R2
	0.40
	[0.37, 0.43]

	
	
	R3
	0.90
	[0.88, 0.92]

	
	
	R4
	0.045
	[0.033, 0.060]

	
	Rayleigh test
	R1, R2, R3
	0.21
	[0.20, 0.21]

	
	
	R4
	0.15
	[0.14, 0.16]

	More than response 5
	Likelihood ratio test in IRIs analysis using GLMs with test conditions treated as discrete fixed effects
	R1
	0.95
	[0.93, 0.96]

	
	
	R2
	0.45
	[0.42, 0.49]

	
	
	R3
	0.98
	[0.97, 0.99]

	
	
	R4
	0.44
	[0.41, 0.47]

	
	Likelihood ratio test in IRIs analysis using GLMs with test conditions treated as a continuous fixed effect
	R1
	0.29
	[0.27, 0.32]

	
	
	R2
	0.067
	[0.051, 0.083]

	
	
	R3
	0.33
	[0.30, 0.36]

	
	
	R4
	0.071
	[0.056, 0.089]

	
	Rayleigh test
	R1, R2, R3
	0.15
	[0.15, 0.16]

	
	
	R4
	0.082
	[0.076, 0.087]
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