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Normal distribution
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Estimated range over sample size
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Boxplot of range difference over sample size
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Systematic change pattern: Jump
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Estimated range over sample size
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Systematic change pattern: Linear
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(Dashed line indicates the true range)

Estimated range over sample size
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Systematic change pattern: Quadratic
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(Dashed line indicates the true range)

Estimated range over sample size

10



dmaxf: 0.25 dmaxf: 0.5 dmaxf: 1 dmaxf: 2

snr: 0.33
snr: 0.66

snr: 1
snr: 2

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

−2.5

0.0

2.5

5.0

7.5

10.0

−2.5

0.0

2.5

5.0

7.5

10.0

−2.5

0.0

2.5

5.0

7.5

10.0

−2.5

0.0

2.5

5.0

7.5

10.0

Sample size category

R
an

ge
 (

es
tim

at
ed

 −
 tr

ue
) Algorithm

ARIMA

FLSA

GAM

LOWESS

MA

PELT

PR
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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Estimand: Variance

Systematic change pattern: No change
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(Dashed line indicates the true variance)

Estimated variance over sample size
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Boxplot of variance difference over sample size
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Systematic change pattern: Jump
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(Dashed line indicates the true variance)

Estimated variance over sample size
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Boxplot of variance difference over sample size
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Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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Estimand: Mean absolute deviation around the median

Systematic change pattern: No change
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Systematic change pattern: Jump
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Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Estimated mean absolute deviation around the median over sample size
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Systematic change pattern: Recurrent
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Estimated mean absolute deviation around the median over sample size
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Systematic change pattern: All patterns combined
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Estimand: Number of change points

Systematic change pattern: No change
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Estimated number of change points over sample size
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Systematic change pattern: Jump
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Estimated number of change points over sample size
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Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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Log-normal distribution

Estimand: Range

Systematic change pattern: No change
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Systematic change pattern: Jump
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Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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Estimand: Variance

Systematic change pattern: No change
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Estimated variance over sample size

64



dmaxf: 0

snr: 0.33
snr: 0.66

snr: 1
snr: 2

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Sample size category

V
ar

ia
nc

e 
(e

st
im

at
ed

 −
 tr

ue
) Algorithm

ARIMA

FLSA

GAM

LOWESS

MA

PELT

PR

Boxplot of variance difference over sample size

65



Systematic change pattern: Jump
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Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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Estimand: Mean absolute deviation around the median

Systematic change pattern: No change
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Systematic change pattern: Jump
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Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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Estimand: Number of change points

Systematic change pattern: No change
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Systematic change pattern: Jump

dmaxf: 0.25 dmaxf: 0.5 dmaxf: 1 dmaxf: 2
snr: 0.33

snr: 0.66
snr: 1

snr: 2

0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000

0

3

6

9

0

3

6

9

0

3

6

9

0

3

6

9

Sample size

E
st

im
at

ed
 n

um
be

r 
of

 c
ha

ng
e 

po
in

ts

Algorithm

ARIMA

FLSA

GAM

LOWESS

MA

PELT

PR

(Dashed line indicates the true number of change points)

Estimated number of change points over sample size

90



dmaxf: 0.25 dmaxf: 0.5 dmaxf: 1 dmaxf: 2

snr: 0.33
snr: 0.66

snr: 1
snr: 2

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

30
–5

0

51
–1

00

10
1–

20
0

20
1–

50
0

50
1–

10
00

0

4

8

0

4

8

0

4

8

0

4

8

Sample size category

N
um

be
r 

of
 c

ha
ng

e 
po

in
ts

 (
es

tim
at

ed
 −

 tr
ue

)

Algorithm

ARIMA

FLSA

GAM

LOWESS

MA

PELT

PR

Boxplot of number of change points difference over sample size

91



Systematic change pattern: Linear
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Systematic change pattern: Quadratic
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Systematic change pattern: Recurrent
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Systematic change pattern: All patterns combined
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