
0.00

0.01

0.02

0.03

5 10 15
Position

C
U

S
U

M
 S

ta
tis

tic

Detected at 10 | p = 0.0196

Changepoint (amplitude)



−2

−1

0

1

2

0.00 0.25 0.50 0.75 1.00
t

x(
t)

Segment Before After

Data with Changepoint at 10



2.0

2.5

3.0

3.5

2 3
Observed

F
itt

ed

R² = −1.201

Elastic Regression: Observed vs Fitted



−1.5

−1.0

−0.5

0.0

0.5

2.0 2.5 3.0 3.5
Fitted Values

R
es

id
ua

ls
Elastic Regression: Residuals



0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
5

1.
0

1.
5

2.
0

t

X
(t

)



0.0 0.2 0.4 0.6 0.8 1.0

1
2

3
4

5
6

7
8

t

X
(t

)



0.0 0.2 0.4 0.6 0.8 1.0

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

Smooth Basis Fit

t

X
(t

)

Raw
Smoothed



0.0 0.2 0.4 0.6 0.8 1.0

−
0.

6
−

0.
4

−
0.

2
0.

0
0.

2
0.

4
Smoothing Residuals

t

R
es

id
ua

l


