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Figure 9. Variability indices defined in Sec. 2 as functions of magnitude for the TF1 dataset described in Sec. 3.1. Variable objects are marked with "x’.
The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off between the
completeness and purity of the candidates list (Fiax, see Sec. 4, Fig.[I0).
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Figure 10. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined

in Sec. 2 (TF1 dataset, Sec. 3.1).
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Figure 10. continued.
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Figure 11. Variability indices defined in Sec. 2 as functions of magnitude for the TF2 dataset described in Sec. 3.1. Variable objects are marked with "x’.
The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off between the
completeness and purity of the candidates list (Fiax, see Sec. 4, Fig.[12).

© 2016 RAS, MNRAS 000, 1-60



35

1.4 20 1000
Fax cut-off at 42.40 Fax cut-off at 29.70 Fax cut-off at 49.90
18
1.2
16
. 100
1 14 :
£
A 08 .2
4 £ 10 . . £
@) 2 A
g o . *
6
1
4
2
0 0.1
8§ 9 10 11 12 13 14 15 16 17 18 19 8§ 9 10 11 12 13 14 15 16 17 18 19
mag mag
6
07 Fppax cut-off at 3.60 1x10 Fpax cut-off at 49.70 45 . Fppax Cut-off at 11.80
0.6 100000 e 4
0.5 10000 35
04 1000 3 : .
03 100 -
< 2l
02 @ 10 g
0.1 1
0 v e Y 0.1
-0.1 0.01
-0.2 0.001 — 0 -
8§ 9 10 11 12 13 14 15 16 17 18 19 8§ 9 10 11 12 13 14 15 16 17 18 19 8§ 9 10 11 12 13 14 15 16 17 18 19
mag mag mag

Figure 11. continued.
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Figure 12. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined

in Sec. 2 (TF2 dataset, Sec. 3.1).
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Figure 13. Variability indices defined in Sec. 2 as functions of magnitude for the Krasnoyarsk dataset described in Sec. 3.2. Variable objects are marked with
’x’. The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off between the
completeness and purity of the candidates list (Fiyax, see Sec. 4, Fig.[[4).
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Figure 14. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined
in Sec. 2 (Krasnoyarsk dataset, Sec. 3.2).
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Figure 14. continued.
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Figure 15. Variability indices defined in Sec. 2 as functions of magnitude for the Westerlund 1 dataset described in Sec. 3.3. Variable objects are marked with
’x’. The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off between the

completeness and purity of the candidates list (Fiyax, see Sec. 4, Fig.[TG).
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Figure 16. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined

in Sec. 2 (Westerlund 1 dataset, Sec. 3.3).
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Figure 17. Variability indices defined in Sec. 2 as functions of magnitude for the And 1 dataset described in Sec. 3.4. Variable objects are marked with "x’.
The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off between the
completeness and purity of the candidates list (Fiyax, see Sec. 4, Fig.[I8).

© 2016 RAS, MNRAS 000, 1-60



47

0.18 25 100
Fnax cut-off at 0.20 F. cut-off at 10.60

max

Fnax cut-off at 14.30

max

‘max

0.16
0.14
0.12
0.1
0.08 )
0.06 - - x
0.04
002 | Flz ¥ T o ;";r_fgm\\
%95 10 105 11 115 12 125 13 135 14 145 095 10 105 11 115 12 125 13 135 14 145 95 10 105 11 115 12 125 13 135 14 145
mag mag mag

20

CSSD
Excursions

12 Fppax cut-off at 3.00 100000 Fingy cut-off at 49.7a =

. . x 10000

Fax cut-offat 11.10

5 x

0.8
0.6
0.4
0.2

1000

EA
SB
IQR

-0.2
-0.4
-0.6

.01 - 0
95 10 105 11 115 12 125 13 135 14 145 9.5 10 105 11 115 12 125 13 135 14 145 95 10 105 11 115 12 125 13 135 14 145
mag mag mag

Figure 17. continued.

© 2016 RAS, MNRAS 000, 1-60]



48

C(Fypa)=0.540 P(F,,)=0.573 F,,=0.556 at35.80 C(Fypa)=0.500 P(F,,)=0.596 F, ., =0.544 at14.20 C(Fpa)=0.589 P(F;,)=0.575 F,,=0.582 at 9.90
1 1
0.9 CP
0.8 F
0.7
0.6
0.5
0.4
0.3
0.2
0.1
o 4
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
eredcut-offinc o,, cut-off in & 0 5 100 15 20 25 %0 35 40 45 50
MAD cut-off in 0
C(F,,,)=0.540 P(F,,)=0.588 F,, =0.563 atl4.40 C(F,,,)=0.935 P(F,,)=0.016 F,, =0.032 at5.l0 C(Fpy)=0363 P(F,,)=0.592 F_,=0.450 at 9.40
[ T -
P b -
F F
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
RoMS cut-off in 0 NXS cut-off in @ peak-to-peak cut-off in &
C(Fypay)=0.565 P(F,,)=0.574 F,,=0.569 at 4.00 C(Fypay)=0.702 P(F,,)=0.540 F, ., =0.611 at29.30 C(Fpa)=0.750 P(Fy,)=0.541 F,,=0.628 at 9.80
1= 1 o 1 -
Lo C A
P 0.9 0.9
0.8 F— 0.8 08
0.7 0.7
0.6 0.6 : 0.6
0.5 0.5
04 04 0.4
02 03 03
0.2 0.2
0 01 /o 0.1
0 5 10 15 20 25 30 35 40 45 50 o 0=
1, cut-off in & 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
I cut-off in o Jcut-off in 0
C(F,,,)=0.073 P(F,,)=0.265 F,, =0.114 at 2.80 C(Fp,)=0.718 P(F,,)=0.695 F,, =0.706 at10.90 C(Fpy)=0.702 P(F,)=0.621 F_,=0.659 at 9.30
C
P
F—

5 100 15 20 25 30 35 40 45 50 0 5 100 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
K cut-off in 0 L cut-off in o J(time) cut-off in 0
C(Fpay)=0.742 P(F,,,)=0.648 F, =0.692 at 8.60 C(Fypay)=0.653 P(F,,)=0.533 F,,,=0.587 at11.80 C(Fipa)=0.726 P(F,,)=0.638 F,,,=0.679 at 10.40
= 1 - 1 -
0.9 f,,
0.8
0.7
0.6
0.5
0.4
03
02
0.1
o /
0 5 100 15 20 25 30 35 40 45 50 0 5 100 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
L(time) cut-off in 0 J(clip) cut-off in 0 L(clip) cut-off in 0

Figure 18. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined
in Sec. 2 (And 1 dataset, Sec. 3.4).
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Figure 19. Variability indices defined in Sec. 2 as functions of magnitude for the OGLE-II LMC_SC20 dataset described in Sec. 3.5. Variable objects are
marked with ’x’. The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off
between the completeness and purity of the candidates list (Fyax, see Sec. 4, Fig. 20).

© 2016 RAS, MNRAS 000, 1-60



Fax cut-off at 11.00

CSSD
=4
®

0.8
0.6 x

0.4

Ex

0.2

14 15 16 17 18 19 20

© 2016 RAS, MNRAS 000, 1-60]

21

22

Excursions

Sp

40
35
30
25

100000
10000
1000
100

Fnax cut-off at 8.60

max

16 17 18 19 20

x

Figure 19. continued.

1/n

IQR

100

51

F,

‘max

cut-off at 6.40




52

C(F,0)=0.225 P(F,u

)=0.385 F,,,=0.284 at28.40 C(F,

15 20 25 30 35
ered cut-off in 0

C(F,

1a)=0388 P(Fpay

max)=0-239 P(F,0=0.270 F_,=0.254 at 820
1
C -
P
F—
40 45 50 0O 5 10 15 20 25 30 35 40 45 50

g, cut-off in 0

0 5 100 15 20 25 30 35
RoMS cut-off in 0

)=0.377 Fp,,=0.382 at 7.20 C(F 0)=0.627 P(F,,,)=0.018 F, =0.034 at 4.20
T -
P
P
40 45 50 0 5 10 15 20 25 30 35 40 45 50

NXS cut-off in 0

C(F)=0.359 P(F,)=0.682 F . =0470 at 430 C(F)=0411 P(F,0)=0.637 F_,=0.500 at 6.70
1 g 7
o C
{ P
0.8 ! P
20 25 30 35 40 45 50
1, cut-off in @ 15 20 25 30 35 40 45 50
I cut-off in 0
C(Fp)=0.139 P(F,,)=0330 F,,=0.195 at 2.40 C(F,,)=0.455 P(F,,)=0.487 F,_, =0470 at 5.70
1 1
C
P
0.8 F— 4 o8+ .
0.6

100 15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50
K cut-off in 0 L cut-off in o
C(Fpay)=0407 P(F,,,)=0.780 F,,=0.535 at 5.40 C(Fppa)=0421 P(F,,,)=0.338 F,,=0.375 at 6.50

T

0 5 100 15 20 25 30 35
L(time) cut-off in 0

40 45 50 0 5 100 15 20 25 30 35
J(clip) cut-off in 0

40 45 50

C(F,)=0.445 P(F,,,)=0.528 F,,,=0.483 at 4.40

mo0

15 20 25 30 35 40 45 50
MAD cut-off in 0

C(F,

) =0383 P(Fyy)=0.026 Fy,,=0.049 at 2.80

mo0

0 5 10 15 20 25 30 35 40 45 50
peak-to-peak cut-off in 0

C(F,)=0421 P(F,,,)=0478 F,, =0.448 at 6.50

25 30
J cut-off in 0

C(Fpyy)=0.402 P(F,,)=0.730 F,,=0.519 at 530

0 5 10 15 20 25 30 35 40 45 50
J(time) cut-off in O

C(F,0)=0435 P(F,,)=0451 Fy, =0.443 at 6.20

. C :
S
F =

15 20 25 30 35 40 45 50
L(clip) cut-off in 0

Figure 20. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined
in Sec. 2 (OGLE-II LMC_SC20 dataset, Sec. 3.5).
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Figure 21. Variability indices defined in Sec. 2 as functions of magnitude for the 66 Oph dataset described in Sec. 3.6. Variable objects are marked with "x’.
The curves represent the expected value of an index as a function of magnitude and the selection threshold corresponding to the best trade-off between the
completeness and purity of the candidates list (Fiax, see Sec. 4, Fig..
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Figure 22. Variable star selection completeness (C), purity (P), and Fj-score (F, see Sec 4) as a function of selection threshold for the variability indices defined

in Sec. 2 (66 Oph dataset, Sec. 3.6).
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Figure 26. The admixture coefficients corresponding to PC1 (¢y), PC2 (¢), and PC3 (03) for the And1 dataset (Sec. 3.4). Variable stars are marked in red.
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Figure 27. The admixture coefficients corresponding to PC1 (), PC2 (), and PC3 (03) for the OGLE dataset (Sec

. 3.5). Variable stars are marked in red.
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Figure 28. The admixture coefficients corresponding to PC1 (&), PC2 (), and PC3 () for the 660ph dataset (Sec.
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Figure 29. The first three principal components in the the TF1 dataset (Sec. 3.1). The dashed line indicates zero contribution of an index to the PC. Percentage

of the total variance explained by PC1/PC2/PC3: 47.8/11.0/9.3.
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Figure 30. The first three principal components in the the TF2 dataset (Sec. 3.1). The dashed line indicates zero contribution of an index to the PC. Percentage

of the total variance explained by PC1/PC2/PC3: 47.0/12.9/9.9.
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Figure 31. The first three principal components in the the W1 dataset (Sec. 3.3). The dashed line indicates zero contribution of an index to the PC. Percentage
of the total variance explained by PC1/PC2/PC3: 47.0/11.4/9.4.

0.1821

MAD
IR
RoMS
CSSD
1/
A

0.0793

-0.0235

PC2
0.81 T
N
(%] o o
o 4 = % £ = o s
~ L 5 2 &7 2 O N 2@
< S} = = @ b B - - el = ) X — (&} [T} — L 2

=043

0.985

MAD
QR
RoMS
J(clip)
Cssb

0.217

-0.551

Figure 32. The first three principal components in the the And1 dataset (Sec. 3.4). The dashed line indicates zero contribution of an index to the PC. Percentage
of the total variance explained by PC1/PC2/PC3: 55.9/8.8/7.2.
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Figure 33. The first three principal components in the the OGLE dataset (Sec. 3.5). The dashed line indicates zero contribution of an index to the PC.
Percentage of the total variance explained by PC1/PC2/PC3: 55.1/10.8/7.7.
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Figure 34. The first three principal components in the the 660ph dataset (Sec. 3.6). The dashed line indicates zero contribution of an index to the PC.
Percentage of the total variance explained by PC1/PC2/PC3: 42.3/13.9/10.6.
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Figure 35. Variable star selection completeness (C), purity (P), and Fj-score (F; see Sec. 4) as a function of selection threshold for the admixture coefficient
a; used as a composite variability index (Sec. 5.4) computed for the TF1 dataset (Sec. 3.1).

C(F 3)=0.745 P(F,,,)=0.042 F, ., =0.080 at 3.70

mea

25 30 35 40 45 50
a, cut-offin 0

Figure 36. Variable star selection completeness (C), purity (P), and Fj-score (F; see Sec. 4) as a function of selection threshold for the admixture coefficient
a; used as a composite variability index (Sec. 5.4) computed for the TF2 dataset (Sec. 3.1).
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Figure 37. Variable star selection completeness (C), purity (P), and Fj-score (F; see Sec. 4) as a function of selection threshold for the admixture coefficient
o used as a composite variability index (Sec. 5.4) computed for the W1 dataset (Sec. 3.3).
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Figure 38. Variable star selection completeness (C), purity (P), and Fj-score (F; see Sec. 4) as a function of selection threshold for the admixture coefficient
o used as a composite variability index (Sec. 5.4) computed for the And1 dataset (Sec. 3.4).
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Figure 39. Variable star selection completeness (C), purity (P), and Fj-score (F; see Sec. 4) as a function of selection threshold for the admixture coefficient
a; used as a composite variability index (Sec. 5.4) computed for the OGLE dataset (Sec. 3.5).
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Figure 40. Variable star selection completeness (C), purity (P), and Fj-score (F; see Sec. 4) as a function of selection threshold for the admixture coefficient
o used as a composite variability index (Sec. 5.4) computed for the 660ph dataset (Sec. 3.6).
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