Summary statistical analysis details of figures
	Figure 2.
	B
	Plot type: state transition on embedding space
columns: number of k clusters
rows: t-SNE-S or UMAP-S
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: arrows with thickness representing state transition probabilities. (Colors represent different clusters)

	
	C
	Plot type: point plot
x-axis: number of k clusters
y-axis: Temporal Proximity Index (TPI)
Number of samples: 
· different runs, n=8
Format: mean±error
Error type: standard deviation

	
	D
	Plot type: point plot
x-axis: number of k clusters
y-axis left: second largest eigenvalues of transition probabilities
y-axis right: characteristic time of transition probabilities
Number of samples: 
· animals, n=10
Format: mean±error, p-values
Statistical test: Welch’s t-test
Error type: standard deviation

	
	E, F, H
	Plot type: point plot
x-axis: number of k clusters
y-axis left: second largest eigenvalues of transition probabilities
y-axis right: characteristic time of transition probabilities
Number of samples: 
· different runs, n=8
Format: mean±error

	
	G
	Plot type: Bar graph
x-axis: t-SNE-S, UMAP-S
y-axis: relative computational time (base, UMAP with neighbors=15 as 1)
Runs: n=1

	Figure 3.
	B
	Plot type: regression line plot
x-axis: normalized inter-embedding distance ∆x
y-axis: kinematic feature similarity cosα
Number of samples: 
· animals, n=10
Format: mean±error
error type: confidence interval (ci=0.68)
Note: 1) calculate pair-wise distances for all data points per animals 2) calculate pair-wise cosine similarities for all data points per animals. 3) plot regression lineplot

	
	C
	Plot type: bar graph
x-axis: t-SNE-S or UMAP-S
y-axis: perspective contrast (cosα∆x=0.01- cosα∆x=0.99)
Statistical test: Welch’s t-test
Format: counts, asterisk (**: p<0.01)
Number of samples: 
· t-SNE-S, n=10
· UMAP-S, n=10

	
	D
	Plot type: first principal component of kinematic features 
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: intensity representing first principal component (PC1)

	Figure 4.
	A
	Plot type: state transition on embedding space
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: arrows with thickness representing state transition probabilities

	
	B
	Plot type: state retention on embedding space
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: intensity representing state retention rates

	
	C
	Plot type: human annotation on embedding space
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: colors representing different categorical annotations

	
	D, E
	Plot type: dendrogram
x-axis: animal ID
y-axis: transition similarity distance
Format: heights representing the similarity distance measured by Frobenius matrix norm.

	
	F
	Plot type: bar graph
x-axis: t-SNE-S or UMAP-S
y-axis: minimum spanning nodes to other class (number of minimum nodes required to find other class)
Statistical test: Welch’s t-test
Format: counts, asterisk (*: p<0.05)
Number of samples: 
· t-SNE-S, n=19
· UMAP-S, n=19

	
	G
	Plot type: empirical cumulative distribution function (ECDF) plot
x-axis: state retention rate at subclusters
y-axis: proportion staying at subclusters
Format: lines and colors
· solid, UMAP-S; dashed, t-SNE-S
· red, grooming; orange, standing; green, walking; blue, rearing;

	Figure 5.
	C
	Plot type: heat map
Intensity: transition probability (max=0.1)
Format: p
Number of samples: 
· Total Frames: 120000
Total animals: 10

	
	F
	Plot type: point plot
x-axis: number of k clusters
y-axis: Adjusted Rand Index (ARI) or Normalized Mutual Information (NMI) scores
Number of samples: 
· UMAP-Pheno-DIB, n=8
· t-SNE-Pheno-DIB, n=8
Format: mean±error
· error type: standard deviation

	
	G
	Plot type: heatmap
Intensity: statistical significance of p-values
Statistical test: Welch’s t-test
Format: -log10p, asterisks (*: p<0.05, **: p<0.01, ***: p<0.001)
Number of samples: 
· Young, n=8
· Adult, n=11

	
	H
	Plot type: circle plot
Circle size: Proportion of significantly different kinematic features.
x-axis: Feature type
y-axis: n-th-derivative
Format: p (number of significantly different features / number of total features)

	Figure 6.
	B
	Plot type: point plot
x-axis: number of k clusters
y-axis: Temporal Proximity Index (TPI)
Number of samples: 
· For all chunk sizes, n=8
Format: mean±error
· error type: standard deviation

	
	C
	Plot type: point plot
x-axis: number of k clusters
y-axis: Adjusted Rand Index (ARI) or Normalized Mutual Information (NMI) scores
Number of samples: 
· For all chunk sizes, n=8
Format: mean±error
Error type: standard deviation

	Figure 7.
	A
	Plot type: label visualization on embedding space
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format arrows denote each label

	
	B, D, F
	Plot type: point plot
x-axis: number of k clusters
y-axis: Temporal Proximity Index (TPI)
Number of samples: 
· different runs, n=8
Format: mean±error
Error type: standard deviation

	
	C
	Plot type: Scatter plot
x-axis: t-SNE-k-Means, t-SNE-Pheno, UMAP-k-Means, UMAP-Pheno
y-axis: ARI ro NMI
Runs: n=6

	
	E, G
	Plot type: subcluster or supercluster visualization on embedding space
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2

	Figure 9.
	C
	Plot type: point plot
x-axis: number of k clusters
y-axis: inner-cluster mean kinematic similarity
Number of samples: 
· trials, n=20
Format: mean±error
Error type: standard deviation

	
	D
	Plot type: bar graph
x-axis: k-Means, Phenograph
y-axis: inner-cluster mean kinematic similarity
Number of samples: 
· trials, n=20
Format: mean±error, asterist (***, p<0.001)
Error type: standard deviation
Statistical test: Welch’s t-test

	Figure 10.
	D
	Plot type: bar graph
x-axis: young, adult
y-axis: inner-cluster mean kinematic similarity
Number of samples: 
· young, n=5; adult, n=5
Format: mean±error
Error type: standard deviation
Statistical test: Welch’s t-test (not significant, p=0.91)

	Figure 11.
	A
	Plot type: state transition on embedding space (k-Means)
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: arrows with thickness representing state transition probabilities

	
	B
	Plot type: state retention on embedding space (k-Means)
x-axis: t-SNE or UMAP dimension 1
y-axis: t-SNE or UMAP dimension 2
Format: intensity representing state retention rates

	
	C
	Plot type: empirical cumulative distribution function (ECDF) plot (k-Means)
x-axis: state retention rate at subclusters
y-axis: proportion staying at subclusters
Format: lines and colors
· solid, UMAP-S; dashed, t-SNE-S
red, grooming; orange, standing; green, walking; blue, rearing;

	Figure 12.
	A, C
	Plot type: heat map
Intensity: transition probability (max=0.1)
Format: p 
Number of samples: 
· Total Frames: 120000
Total animals: 10

	Figure 13.
	C, D
	Plot type: point plot
x-axis: number of k clusters
y-axis: Adjusted Rand Index (ARI) or Normalized Mutual Information (NMI) scores
Number of samples: 
· UMAP-Pheno-DIB, n=8
· t-SNE-Pheno-DIB, n=8
· UMAP-k-Means, n=8
· t-SNE-k-Means, n=8
Format: mean±error
error type: standard deviation



