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Supplementary

S1. Simulated time series results

Table S1. Average value of similarity indices for the classifications obtained with K-means,
KmALSCAL and mclust for the simulated time series. For each pair of processes (Pairs),
twenty series were generated for each pair of lengths, thus ten time series per process and
length. For each pair of processes, and each combination of two lengths, the twenty corre-
sponding series were analysed. The experiment was repeated ten times.

K-means KmALSCAL mclust
Length (100)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)

ARI1-AR1 0.73 098 1.00 1.00 1.00 0.75 097 1.00 1.00 1.00 0.66 0.66 0.66 0.83 093
ARI1-ARI 0.66 0.66 0.67 0.69 0.67 065 068 067 0.68 0.67 0.66 0.66 0.66 0.66 0.66
AR2-MA2  0.63 1.00 1.00 1.00 1.00 0.62 1.00 1.00 1.00 1.00 0.66 0.66 0.66 0.69 0.66
ARF-ARI 0.60 1.00 1.00 1.00 1.00 061 1.00 1.00 1.00 1.00 0.66 0.66 0.66 0.66 0.66
ARM-ARI  0.62 1.00 1.00 1.00 1.00 060 1.00 1.00 1.00 1.00 0.66 0.66 0.66 0.66 0.66
Length (200)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
AR1-AR1 073 0.83 099 1.00 1.00 078 0.87 099 1.00 1.00 0.66 0.66 0.66 0.66 0.90
ARI1-ARI 0.67 0.67 0.67 0.66 0.67 0.69 0.66 067 0.67 0.67 066 0.66 0.66 0.66 0.66
AR2-MA2 1.00 0.66 088 1.00 1.00 1.00 0.69 085 1.00 1.00 0.66 0.66 0.66 0.66 0.66
ARF-ARI 1.00 0.65 1.00 1.00 1.00 1.00 0.64 1.00 1.00 1.00 0.66 0.66 0.66 0.66 0.66
ARM-ARI 1.00 0.59 097 100 1.00 1.00 0.59 09 100 1.00 0.66 0.66 0.66 0.66 0.66
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Length (300)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
AR1-AR1 0.78 0.81 092 099 1.00 081 085 094 098 1.00 0.66 0.66 0.66 0.66 0.69
ARI1-ARI 0.67 0.67 0.67 0.67 0.67 069 068 0.67 0.68 0.68 0.66 0.66 0.66 0.66 0.66
AR2-MA2 1.00 1.00 0.69 0.73 099 1.00 1.00 070 0.72 099 0.69 0.66 0.66 0.65 0.65
ARF-ARI 1.00 099 0.61 095 1.00 1.00 099 061 094 1.00 0.66 0.66 0.66 0.65 0.66
ARM-ARI 1.00 098 0.60 095 1.00 1.00 098 059 096 1.00 0.66 0.66 0.66 0.66 0.66

Length (400)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
ARI-ARI 0.83 0.89 091 097 1.00 086 090 091 097 1.00 0.66 0.66 0.66 0.66 0.66
ARI1-ARI 0.72 0.71 0.72 072 0.72 074 073 0.73 0.73 0.73 0.65 0.66 0.66 0.66 0.66
AR2-MA2 1.00 1.00 1.00 0.67 0.67 1.00 1.00 1.00 0.72 066 0.72 0.66 0.66 0.66 0.66
ARF-ARI 1.00 1.00 094 0.62 0.84 1.00 1.00 095 0.61 089 066 0.66 0.66 0.66 0.66
ARM-ARI 1.00 1.00 090 0.63 0.87 1.00 1.00 094 0.61 089 066 0.66 0.66 0.66 0.66

Length (500)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
ARI1-AR1 0.89 094 092 097 099 087 094 092 097 1.00 0.66 0.66 0.66 0.66 0.66
ARI-ARI 0.68 0.65 0.65 0.65 0.65 073 067 066 0.66 0.66 0.66 0.66 0.66 0.66 0.66
AR2-MA2 1.00 1.00 1.00 1.00 0.68 1.00 1.00 1.00 1.00 0.75 1.00 0.66 0.66 0.65 0.65
ARF-ARI 1.00 1.00 1.00 0.85 0.62 1.00 1.00 1.00 0.85 0.63 0.66 0.66 0.66 0.66 0.66
ARM-ARI 1.00 1.00 1.00 0.85 0.61 1.00 1.00 1.00 0.88 0.62 0.66 0.66 0.66 0.66 0.66

Table S2. Average value of the resulting similarity indices for K-means, KmALSCAL and
mclust, for the simulated pairs of time series in the dimensions that explain 60%, 70%, 80%,
90% and 100% of the variability according to classical MDS. The length of the first process
is set to 100.

K-means KmALSCAL mclust

Length (100)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
AR1-AR1
60% 0.73 097 100 100 100 076 097 1.00 1.00 1.00 086 096 097 098 1.00
70% 073 097 100 100 100 075 097 1.00 1.00 1.00 072 092 097 1.00 1.00
80% 073 097 100 100 100 075 097 1.00 1.00 1.00 065 072 097 097 1.00
90% 072 098 1.00 1.00 100 075 097 1.00 1.00 1.00 066 068 090 097 1.00
100% 073 098 1.00 1.00 1.00 075 097 1.00 1.00 1.00 0.67 072 0.69 0.83 0.93
ARI1-ARI
60% 0.64 0.67 0.67 069 068 064 0.67 0.67 0.67 0.67 065 065 068 0.78 0.72
70% 0.64 0.67 0.67 068 066 065 067 0.67 0.67 0.67 0.65 066 065 066 0.65
80% 0.64 0.67 0.66 067 066 064 068 0.68 0.68 0.67 066 066 065 0.66 0.66
90% 0.65 0.68 0.67 068 068 064 069 0.69 0.69 068 066 066 066 0.66 0.66
100% 0.66 0.66 0.67 069 067 065 068 0.67 0.68 0.67 066 066 066 0.66 0.66
AR2-MA2
60% 0.62 1.00 1.00 1.00 1.00 061 1.00 1.00 1.00 1.00 064 077 099 1.00 1.00
70% 0.63 1.00 1.00 1.00 1.00 064 1.00 1.00 1.00 1.00 064 067 092 098 0.99
80% 0.62 1.00 1.00 1.00 1.00 063 1.00 1.00 1.00 1.00 065 066 072 0.79 0.90
90% 0.63 1.00 1.00 1.00 1.00 063 1.00 1.00 1.00 1.00 065 066 0.66 0.66 0.72
100% 0.62 1.00 1.00 1.00 1.00 061 1.00 1.00 1.00 1.00 065 0.69 066 0.69 0.69
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ARF-ARI

60% 061 1.00 1.00 1.00 100 061 1.00 1.00 1.00 1.00 062 0.68 1.00 1.00 1.00
70% 061 1.00 100 1.00 1.00 061 1.00 1.00 1.00 1.00 064 0.65 083 0.86 0.9
80% 059 1.00 100 1.00 1.00 060 1.00 1.00 1.00 1.00 065 0.65 0.69 072 0.79
90% 059 1.00 1.00 1.00 1.00 060 1.00 1.00 1.00 1.00 066 0.66 0.66 0.66 0.66
100% 060 1.00 1.00 1.00 1.00 061 1.00 1.00 1.00 1.00 066 072 0.66 0.66 0.69
ARM-ARI

60% 064 1.00 100 1.00 100 061 1.00 1.00 1.00 1.00 063 075 1.00 1.00 0.98
70% 061 1.00 1.00 1.00 1.00 060 1.00 1.00 1.00 1.00 065 0.65 086 093 0.98
80% 063 1.00 1.00 1.00 1.00 060 1.00 1.00 1.00 1.00 066 0.65 072 0.76 0.83
90% 062 1.00 1.00 1.00 100 060 1.00 1.00 1.00 1.00 066 0.65 0.66 066 0.72
100% 062 1.00 1.00 1.00 1.00 060 1.00 1.00 1.00 1.00 066 0.66 0.69 0.66 0.69

Table S3. Average value of the resulting similarity indices for K-means, KmALSCAL and
mclust, for the simulated pairs of time series in the dimensions that explain 60%, 70%, 80%,
90% and 100% of the variability according to classical MDS. The length of the first process
is set to 200.

K-means KmALSCAL mclust
Length (200)

Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
ARI1-AR1

60% 0.73 084 099 100 1.00 076 0.87 099 1.00 1.00 096 0.99 097 0.98 0.99
70% 0.72 083 099 100 1.00 077 0.87 099 1.00 1.00 0.80 0.94 1.00 1.00 1.00
80% 0.73 084 099 100 1.00 077 0.87 099 1.00 1.00 0.69 0.76 0.85 0.96 0.90
90% 0.73 083 099 100 1.00 0.77 0.87 099 1.00 1.00 066 0.65 065 0.76 0.83
100% 0.71 0.83 099 1.00 1.00 076 0.84 099 1.00 1.00 0.68 0.66 0.66 0.66 0.90
AR1-ARI

60% 0.67 066 064 0.65 066 068 0.65 066 065 0.65 065 071 0.75 0.71 0.79
70% 0.67 066 064 0.66 064 068 0.65 066 065 0.65 066 068 0.66 0.68 0.70
80% 0.67 066 0.65 0.65 065 068 0.65 067 065 0.66 066 066 0.66 0.65 0.66
90% 0.68 065 0.65 067 0.66 070 0.65 0.65 0.67 0.67 066 0.66 066 0.66 0.66
100% 0.67 0.67 0.67 0.66 065 069 0.66 067 067 0.65 066 066 0.67 0.66 0.70
AR2-MA2

60% 1.00 0.65 087 1.00 1.00 1.00 0.66 0.86 1.00 1.00 0.87 064 0.69 0.87 0091
70% 1.00 0.67 091 1.00 1.00 1.00 0.66 0.86 1.00 1.00 0.76 0.65 0.66 0.68 0.68
80% 1.00 0.67 090 1.00 1.00 1.00 0.68 0.85 1.00 1.00 0.69 0.65 0.65 0.65 0.69
90% 1.00 0.66 0.88 1.00 1.00 1.00 0.68 085 1.00 1.00 0.65 0.66 0.66 0.65 0.66
100% 1.00 0.66 088 1.00 1.00 1.00 0.69 0.85 1.00 1.00 0.76 0.66 0.65 0.72 0.69
ARF-ARI

60% 1.00 0.62 1.00 1.00 1.00 1.00 0.64 1.00 1.00 1.00 0.70 0.63 0.68 0.79 1.00
70% 1.00 0.62 1.00 1.00 1.00 1.00 0.63 1.00 1.00 1.00 0.69 0.65 0.65 0.73 0.86
80% 1.00 0.66 1.00 1.00 1.00 1.00 0.63 1.00 1.00 1.00 0.66 0.65 0.65 0.65 0.83
90% 1.00 0.65 1.00 1.00 1.00 1.00 0.64 1.00 1.00 1.00 0.66 0.66 0.66 0.65 0.66
100% 1.00 0.65 1.00 1.00 1.00 1.00 0.64 1.00 1.00 1.00 0.66 0.66 0.66 0.66 0.66
ARM-ARI

60% 1.00 0.62 097 1.00 1.00 1.00 0.60 0.96 1.00 1.00 0.65 0.63 0.65 0.69 0095
70% 1.00 0.62 097 1.00 1.00 1.00 0.58 0.97 1.00 1.00 0.65 0.65 0.65 0.69 0.85
80% 1.00 0.62 098 1.00 1.00 1.00 0.59 0.97 1.00 1.00 0.65 066 0.65 0.65 0.69
90% 1.00 0.60 098 1.00 1.00 1.00 0.59 0.97 1.00 1.00 0.66 0.66 0.65 0.66 0.66
100% 1.00 0.59 096 1.00 1.00 1.00 059 096 1.00 1.00 0.66 0.66 0.69 0.66 0.66
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Table S4. Average value of the resulting similarity indices for K-means, KmALSCAL and
mclust, for the simulated pairs of time series in the dimensions that explain 60%, 70%, 80%,
90% and 100% of the variability according to classical MDS. The length of the first process
is set to 300.

K-means KmALSCAL mclust
Length (300)

Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
ARI1-ARI1

60% 0.79 079 093 099 1.00 081 0.85 094 098 1.00 095 098 1.00 098 0.99
70% 0.79 0.81 093 099 1.00 081 0.85 094 098 1.00 0.87 097 0.99 097 0.99
80% 0.78 0.81 092 099 1.00 081 0.85 094 098 1.00 0.72 085 0.75 091 0.90
90% 0.79 0.81 092 099 100 081 0.85 094 098 1.00 0.66 0.66 0.66 0.65 0.69
100% 0.78 0.80 092 099 1.00 081 0.83 094 098 1.00 0.66 0.65 0.66 0.66 0.72
AR1-ARI

60% 0.66 0.65 0.65 0.65 0.65 067 0.65 0.65 067 0.67 0.67 067 0.72 0.68 0.75
70% 0.66 0.65 0.65 0.65 065 068 0.66 065 0.67 0.67 0.67 0.66 0.66 0.65 0.66
80% 0.66 0.67 0.65 0.65 0.65 0.67 0.67 065 067 0.67 0.66 0.66 0.66 0.66 0.66
90% 0.67 0.66 0.65 0.65 065 0.69 0.66 066 068 0.69 0.66 0.66 0.66 0.66 0.66
100% 0.66 0.67 0.67 0.67 066 0.67 0.68 065 068 0.68 070 0.66 0.71 0.66 0.69
AR2-MA2

60% 1.00 1.00 072 0.76 0.99 1.00 1.00 0.72 0.75 099 1.00 0.72 0.67 0.67 0.89
70% 1.00 1.00 0.70 0.75 0.99 1.00 1.00 0.70 0.76 0.99 0.97 0.65 0.66 0.65 0.68
80% 1.00 1.00 0.70 0.76 0.99 1.00 1.00 0.70 0.74 0.98 0.83 0.65 0.65 0.65 0.65
90% 1.00 1.00 0.71 0.72 099 1.00 1.00 0.70 0.70 098 0.72 0.66 0.66 0.66 0.66
100% 1.00 1.00 0.68 0.73 099 1.00 1.00 0.68 0.72 0.99 0.72 0.66 0.65 0.65 0.65
ARF-ARI

60% 1.00 099 0.61 096 1.00 1.00 099 0.60 096 1.00 1.00 0.67 0.66 0.63 0.64
70% 1.00 099 0.61 094 1.00 1.00 099 0.59 095 1.00 091 0.65 0.65 0.65 0.65
80% 1.00 099 059 095 1.00 1.00 099 0.60 095 1.00 0.69 0.65 0.65 0.65 0.66
90% 1.00 099 0.61 094 1.00 1.00 099 0.59 095 1.00 0.66 0.66 0.65 0.66 0.66
100% 1.00 099 0.60 0.95 1.00 1.00 099 0.61 094 1.00 0.79 0.66 0.66 0.65 0.66
ARM-ARI

60% 1.00 098 059 094 1.00 1.00 098 0.59 094 1.00 1.00 0.66 0.62 0.64 0.66
70% 1.00 098 0.58 096 1.00 1.00 098 0.59 096 1.00 0.86 0.65 0.65 0.65 0.65
80% 1.00 098 059 095 1.00 1.00 098 0.58 096 1.00 0.72 0.66 0.65 0.66 0.65
90% 1.00 098 0.58 094 1.00 1.00 098 0.59 096 1.00 0.66 0.65 0.66 0.66 0.65
100% 1.00 098 0.60 0.95 1.00 1.00 098 0.59 096 1.00 0.72 0.66 0.66 0.66 0.69

Table S5. Average value of the resulting similarity indices for K-means, KmALSCAL and
mclust, for the simulated pairs of time series in the dimensions that explain 60%, 70%, 80%,
90% and 100% of the variability according to classical MDS. The length of the first process
is set to 400.

K-means KmALSCAL mclust
Length (400)

Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
AR1-AR1

60% 0.83 0.89 090 097 100 086 089 090 097 1.00 099 099 099 0.99 1.00
70% 0.83 090 091 097 1.00 08 090 090 097 1.00 0.89 097 099 0.99 1.00
80% 0.83 091 091 097 100 086 090 091 097 1.00 079 089 082 0.89 0.78
90% 0.83 0.89 091 097 100 086 090 091 097 1.00 065 069 066 0.65 0.69
100% 0.81 0.89 091 097 1.00 083 090 091 097 1.00 067 066 066 0.69 0.76
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AR1-ARI

60% 073 0.73 069 068 068 075 0.73 073 071 0.70 0.79 0.68 0.65 0.72 0.68
70% 073 0.73 069 0.69 068 075 073 073 071 070 065 0.68 065 0.66 0.65
80% 074 0.73 069 0.69 069 076 0.72 073 070 0.70 0.66 0.66 0.66 0.66 0.66
90% 074 0.73 069 0.68 068 074 0.73 073 072 071 066 0.66 0.66 0.66 0.66
100% 072 071 071 072 071 074 073 072 073 071 065 0.66 0.67 067 0.71
AR2-MA2

60% 1.00 1.00 1.00 070 0.68 1.00 1.00 1.00 0.72 068 1.00 091 0.70 0.71 0.79
70% 1.00 1.00 1.00 065 065 1.00 1.00 1.00 0.72 068 1.00 076 0.65 0.67 0.65
80% 1.00 1.00 1.00 0.69 0.67 1.00 1.00 1.00 0.72 0.68 086 072 0.65 0.65 0.66
90% 1.00 1.00 1.00 0.68 0.66 1.00 1.00 1.00 071 067 0.76 066 0.65 0.65 0.65
100% 1.00 1.00 1.00 0.67 0.67 1.00 1.00 1.00 0.72 0.66 0.79 0.66 0.69 0.66 0.66
ARF-ARI

60% 1.00 1.00 093 060 0.84 1.00 1.00 094 059 088 1.00 071 0.65 0.64 0.64
70% 1.00 1.00 094 062 086 1.00 1.00 095 062 089 1.00 068 0.65 0.65 0.65
80% 1.00 1.00 095 062 086 1.00 1.00 095 061 087 0.72 065 0.66 0.65 0.65
90% 1.00 1.00 094 062 086 1.00 1.00 094 060 090 0.66 065 0.66 0.66 0.66
100% 1.00 1.00 094 062 0.84 1.00 1.00 095 061 089 072 069 0.66 0.65 0.66
ARM-ARI

60% 1.00 1.00 0.87 061 0.84 1.00 1.00 0.89 061 088 1.00 085 0.67 0.65 0.63
70% 1.00 1.00 0.88 059 0.84 1.00 1.00 0.89 059 088 097 071 0.64 0.65 0.65
80% 1.00 1.00 0.88 060 0.86 1.00 1.00 092 060 087 0.83 065 065 0.65 0.65
90% 1.00 1.00 091 062 0.83 1.00 1.00 092 061 090 0.66 065 0.66 0.66 0.66
100% 1.00 1.00 090 0.61 0.87 1.00 1.00 094 061 089 0.69 066 0.66 0.64 0.66

Table S6. Average value of the resulting similarity indices for K-means, KmALSCAL and
mclust, for the simulated pairs of time series in the dimensions that explain 60%, 70%, 80%,
90% and 100% of the variability according to classical MDS. The length of the first process
is set to 500.

K-means KmALSCAL mclust

Length (500)
Pairs (100) (200) (300) (400) (500) (100) (200) (300) (400) (500) (100) (200) (300) (400) (500)
AR1-AR1
60% 0.88 094 092 097 099 087 094 092 097 099 099 1.00 1.00 1.00 0.99
70% 0.89 094 092 097 099 087 094 091 097 100 096 1.00 1.00 0.99 1.00
80% 0.89 094 092 097 099 087 094 092 097 1.00 0.86 093 0.83 0.87 0.83
90% 0.89 094 092 097 099 087 094 092 097 100 066 069 0.69 0.69 0.66
100% 0.89 094 092 097 099 087 094 091 096 1.00 066 068 068 0.72 0.66
ARI1-ARI
60% 0.68 0.65 0.64 064 064 072 067 066 0.66 0.66 070 071 075 0.77 0.71
70% 0.68 0.66 0.64 064 064 072 067 0.66 0.66 0.66 0.65 071 068 067 0.71
80% 0.67 0.65 0.65 065 064 072 0.68 0.66 0.66 0.65 066 066 065 0.65 0.68
90% 0.67 0.66 0.65 064 064 073 0.67 0.66 0.67 0.66 066 066 0.66 0.66 0.66
100% 0.68 0.65 0.65 065 065 073 0.67 0.66 0.67 066 066 066 068 0.65 0.67
AR2-MA2
60% 1.00 1.00 1.00 1.00 069 1.00 1.00 1.00 1.00 0.73 1.00 099 080 0.74 0.74
70% 1.00 1.00 1.00 1.00 070 1.00 1.00 1.00 1.00 074 1.00 096 0.71 0.69 0.68
80% 1.00 1.00 1.00 1.00 070 1.00 1.00 1.00 1.00 0.73 1.00 0.76 0.65 0.65 0.65
90% 1.00 1.00 1.00 1.00 068 1.00 1.00 1.00 1.00 0.70 097 0.72 0.66 0.65 0.65
100% 1.00 1.00 1.00 1.00 068 1.00 1.00 1.00 1.00 0.75 1.00 0.72 0.66 0.65 0.65
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ARF-ARI

60% 1.00 1.00 1.00 0.79 0.60 1.00 1.00 1.00 082 061 1.00 090 0.68 0.64 0.64
70% 1.00 1.00 1.00 085 0.62 1.00 1.00 1.00 085 061 097 079 0.64 0.65 0.65
80% 1.00 1.00 1.00 085 0.61 1.00 1.00 1.00 082 064 083 066 0.66 0.66 0.66
90% 1.00 1.00 1.00 085 0.61 1.00 1.00 1.00 085 062 0.69 066 0.66 0.66 0.66
100% 1.00 1.00 1.00 085 0.62 1.00 1.00 1.00 085 063 0.69 069 0.66 0.66 0.66
ARM-ARI

60% 1.00 1.00 1.00 0.83 0.60 1.00 1.00 1.00 088 062 1.00 095 0.65 0.65 0.62
70% 1.00 1.00 1.00 0.84 059 1.00 1.00 1.00 088 064 1.00 079 0.66 0.66 0.65
80% 1.00 1.00 1.00 085 0.62 1.00 1.00 1.00 089 061 0.79 069 0.66 0.66 0.66
90% 1.00 1.00 1.00 083 0.61 1.00 1.00 1.00 088 062 0.69 066 0.66 0.66 0.66
100% 1.00 1.00 1.00 085 0.62 1.00 1.00 1.00 088 063 0.76 066 0.66 0.66 0.65

S2. Analysis of ProximalPhalanxQOutlineAgeGroup data set

"A robust alternating least squares K-means clustering approach for times series
using dynamic time warping dissimilarities".

Mathematical Biosciences and Engineering.

Version 0.1

The program and data can be downloaded from,
http:\\www.ugr.es\local\jfvera\PPOAG.zip

The zip file contains:
"PPOAG.R" 1is the main script for the model.

"dtwPPOAG.RData" R data file with the ProximalPhalanxOutlineAgeGroup data set,
and the dynamic time warping dissimilarities.

"ExampleResults.RData" are the given results.

"Readme.txt" This file.

This program gives only text output, and the only related documentation

apart from this file is the original paper:

"A robust alternating least squares K-means clustering approach for times series
using dynamic time warping dissimilarities".

Mathematical Biosciences and Engineering.

This is a working program, and although it seems to be quite stable,
you will have to use it at your own risk.

Mathematical Biosciences and Engineering Volume 21, Issue 3, 1-7.



From the working directory at R, follows the PPOAG.R script code.
See the paper for further details.
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