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SUPPLEMENTARY FIGURES

This section contains all the figures showing the statisti-
cal performance of the considered estimators in terms of root
mean square error and relative error for the Monte Carlo ex-
periment.
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(a)    ξ = −1,  mean estimator
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(b)    ξ = −1,  PWM estimator
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(c)    ξ = −1,  MM estimator
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(d)    ξ = −1,  ML estimator
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(e)    ξ = −1,  PML estimator
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Fig. S1. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−1.
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(a)    ξ = −0.9,  mean estimator
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(b)    ξ = −0.9,  PWM estimator
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(c)    ξ = −0.9,  MM estimator
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(d)    ξ = −0.9,  ML estimator
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(e)    ξ = −0.9,  PML estimator
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Fig. S2. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.9.

(a)    ξ = −0.8,  mean estimator
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(b)    ξ = −0.8,  PWM estimator
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(c)    ξ = −0.8,  MM estimator
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(d)    ξ = −0.8,  ML estimator
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(e)    ξ = −0.8,  PML estimator
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Fig. S3. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.8.

(a)    ξ = −0.7,  mean estimator
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(b)    ξ = −0.7,  PWM estimator
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(c)    ξ = −0.7,  MM estimator
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(d)    ξ = −0.7,  ML estimator
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(e)    ξ = −0.7,  PML estimator
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Fig. S4. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.7.

(a)    ξ = −0.6,  mean estimator
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(b)    ξ = −0.6,  PWM estimator
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(c)    ξ = −0.6,  MM estimator
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(d)    ξ = −0.6,  ML estimator
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(e)    ξ = −0.6,  PML estimator
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Fig. S5. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.6.
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(a)    ξ = −0.5,  mean estimator
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(b)    ξ = −0.5,  PWM estimator
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(c)    ξ = −0.5,  MM estimator
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(d)    ξ = −0.5,  ML estimator
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(e)    ξ = −0.5,  PML estimator
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Fig. S6. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.5.

(a)    ξ = −0.4,  mean estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

+0.4
+5.0
+9.6
+14.2
+18.8
+23.4
+27.9
+32.5
+37.1
+41.7
+46.3
+50.9

(b)    ξ = −0.4,  PWM estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

+0.0
+3.6
+7.1
+10.6
+14.1
+17.6
+21.1
+24.6
+28.1
+31.6
+35.1
+38.6

(c)    ξ = −0.4,  MM estimator
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(d)    ξ = −0.4,  ML estimator
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(e)    ξ = −0.4,  PML estimator
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Fig. S7. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.4.

(a)    ξ = −0.3,  mean estimator
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(b)    ξ = −0.3,  PWM estimator
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(c)    ξ = −0.3,  MM estimator
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(d)    ξ = −0.3,  ML estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

+0.0
+3.7
+7.3
+11.0
+14.7
+18.3
+22.0
+25.6
+29.3
+32.9
+36.6
+40.2

(e)    ξ = −0.3,  PML estimator
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Fig. S8. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.3.

(a)    ξ = −0.2,  mean estimator
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(b)    ξ = −0.2,  PWM estimator
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(c)    ξ = −0.2,  MM estimator
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(d)    ξ = −0.2,  ML estimator
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(e)    ξ = −0.2,  PML estimator
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Fig. S9. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.2.
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(a)    ξ = −0.1,  mean estimator
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(b)    ξ = −0.1,  PWM estimator
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(c)    ξ = −0.1,  MM estimator
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(d)    ξ = −0.1,  ML estimator
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(e)    ξ = −0.1,  PML estimator
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Fig. S10. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ =−0.1.

(a)    ξ = 0,  mean estimator
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(b)    ξ = 0,  PWM estimator
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(c)    ξ = 0,  MM estimator
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(d)    ξ = 0,  ML estimator
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(e)    ξ = 0,  PML estimator
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Fig. S11. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.

(a)    ξ = 0.1,  mean estimator
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(b)    ξ = 0.1,  PWM estimator
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(c)    ξ = 0.1,  MM estimator
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(d)    ξ = 0.1,  ML estimator
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(e)    ξ = 0.1,  PML estimator
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Fig. S12. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.1.

(a)    ξ = 0.2,  mean estimator
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(b)    ξ = 0.2,  PWM estimator
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(c)    ξ = 0.2,  MM estimator
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(d)    ξ = 0.2,  ML estimator
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(e)    ξ = 0.2,  PML estimator
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Fig. S13. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.2.



5

(a)    ξ = 0.3,  mean estimator
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(b)    ξ = 0.3,  PWM estimator
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(c)    ξ = 0.3,  MM estimator
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(d)    ξ = 0.3,  ML estimator
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(e)    ξ = 0.3,  PML estimator
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Fig. S14. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.3.

(a)    ξ = 0.4,  mean estimator
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(b)    ξ = 0.4,  PWM estimator
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(c)    ξ = 0.4,  MM estimator
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(d)    ξ = 0.4,  ML estimator
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(e)    ξ = 0.4,  PML estimator
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Fig. S15. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.4.

(a)    ξ = 0.5,  mean estimator
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(b)    ξ = 0.5,  PWM estimator
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(c)    ξ = 0.5,  MM estimator
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(d)    ξ = 0.5,  ML estimator
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(e)    ξ = 0.5,  PML estimator
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Fig. S16. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.5.

(a)    ξ = 0.6,  mean estimator
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(b)    ξ = 0.6,  PWM estimator
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(c)    ξ = 0.6,  MM estimator
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(d)    ξ = 0.6,  ML estimator
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(e)    ξ = 0.6,  PML estimator
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Fig. S17. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.6.
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(a)    ξ = 0.7,  mean estimator
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(b)    ξ = 0.7,  PWM estimator
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(c)    ξ = 0.7,  MM estimator
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(d)    ξ = 0.7,  ML estimator
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(e)    ξ = 0.7,  PML estimator
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Fig. S18. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.7.

(a)    ξ = 0.8,  mean estimator
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(b)    ξ = 0.8,  PWM estimator
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(c)    ξ = 0.8,  MM estimator
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(d)    ξ = 0.8,  ML estimator
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(e)    ξ = 0.8,  PML estimator
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Fig. S19. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.8.

(a)    ξ = 0.9,  mean estimator
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(b)    ξ = 0.9,  PWM estimator
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(c)    ξ = 0.9,  MM estimator
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(d)    ξ = 0.9,  ML estimator
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(e)    ξ = 0.9,  PML estimator
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Fig. S20. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 0.9.

(a)    ξ = 1,  mean estimator
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(b)    ξ = 1,  PWM estimator
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(c)    ξ = 1,  MM estimator
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(d)    ξ = 1,  ML estimator
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(e)    ξ = 1,  PML estimator
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Fig. S21. Root mean square error of the mean estimator (a), PWM
(b), MM (c), ML (d) and PML (e) on d as a function of d and n, for
ξ = 1.



7

(a)    ξ = −1,  mean estimator
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(b)    ξ = −1,  PWM estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

+0.0001
+0.0090
+0.0179
+0.0268
+0.0356
+0.0445
+0.0534
+0.0623
+0.0712
+0.0801
+0.0889
+0.0978

(c)    ξ = −1,  MM estimator
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(d)    ξ = −1,  ML estimator
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(e)    ξ = −1,  PML estimator
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Fig. S22. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−1.

(a)    ξ = −0.9,  mean estimator
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(b)    ξ = −0.9,  PWM estimator
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(c)    ξ = −0.9,  MM estimator
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(d)    ξ = −0.9,  ML estimator
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(e)    ξ = −0.9,  PML estimator
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Fig. S23. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.9.

(a)    ξ = −0.8,  mean estimator
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(b)    ξ = −0.8,  PWM estimator
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(c)    ξ = −0.8,  MM estimator
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(d)    ξ = −0.8,  ML estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

−0.1138
−0.1040
−0.0942
−0.0844
−0.0745
−0.0647
−0.0549
−0.0451
−0.0353
−0.0254
−0.0156
−0.0058

(e)    ξ = −0.8,  PML estimator
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Fig. S24. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.8.

(a)    ξ = −0.7,  mean estimator
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(b)    ξ = −0.7,  PWM estimator
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(c)    ξ = −0.7,  MM estimator
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(d)    ξ = −0.7,  ML estimator
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(e)    ξ = −0.7,  PML estimator
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Fig. S25. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.7.
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(a)    ξ = −0.6,  mean estimator
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(b)    ξ = −0.6,  PWM estimator
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(c)    ξ = −0.6,  MM estimator
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(d)    ξ = −0.6,  ML estimator
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(e)    ξ = −0.6,  PML estimator
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Fig. S26. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.6.

(a)    ξ = −0.5,  mean estimator
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(b)    ξ = −0.5,  PWM estimator
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(c)    ξ = −0.5,  MM estimator
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(d)    ξ = −0.5,  ML estimator
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(e)    ξ = −0.5,  PML estimator
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Fig. S27. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.5.

(a)    ξ = −0.4,  mean estimator
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(b)    ξ = −0.4,  PWM estimator
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(c)    ξ = −0.4,  MM estimator
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(d)    ξ = −0.4,  ML estimator
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(e)    ξ = −0.4,  PML estimator
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Fig. S28. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.4.

(a)    ξ = −0.3,  mean estimator
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(b)    ξ = −0.3,  PWM estimator
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(c)    ξ = −0.3,  MM estimator
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(d)    ξ = −0.3,  ML estimator
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(e)    ξ = −0.3,  PML estimator
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Fig. S29. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.3.



9

(a)    ξ = −0.2,  mean estimator
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(b)    ξ = −0.2,  PWM estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

−0.068
−0.055
−0.043
−0.031
−0.018
−0.006
+0.006
+0.018
+0.031
+0.043
+0.055
+0.068

(c)    ξ = −0.2,  MM estimator
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(d)    ξ = −0.2,  ML estimator
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(e)    ξ = −0.2,  PML estimator
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Fig. S30. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.2.

(a)    ξ = −0.1,  mean estimator
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(b)    ξ = −0.1,  PWM estimator
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(c)    ξ = −0.1,  MM estimator
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(d)    ξ = −0.1,  ML estimator
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(e)    ξ = −0.1,  PML estimator
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Fig. S31. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ =−0.1.

(a)    ξ = 0,  mean estimator
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(b)    ξ = 0,  PWM estimator
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(c)    ξ = 0,  MM estimator
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(d)    ξ = 0,  ML estimator
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(e)    ξ = 0,  PML estimator
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Fig. S32. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.

(a)    ξ = 0.1,  mean estimator
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(b)    ξ = 0.1,  PWM estimator
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(c)    ξ = 0.1,  MM estimator
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(d)    ξ = 0.1,  ML estimator
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(e)    ξ = 0.1,  PML estimator
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Fig. S33. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.1.
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(a)    ξ = 0.2,  mean estimator
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(b)    ξ = 0.2,  PWM estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

−0.0393
−0.0321
−0.0250
−0.0178
−0.0107
−0.0036
+0.0036
+0.0107
+0.0178
+0.0250
+0.0321
+0.0393

(c)    ξ = 0.2,  MM estimator
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(d)    ξ = 0.2,  ML estimator
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(e)    ξ = 0.2,  PML estimator
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Fig. S34. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.2.

(a)    ξ = 0.3,  mean estimator
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(b)    ξ = 0.3,  PWM estimator
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(c)    ξ = 0.3,  MM estimator
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(d)    ξ = 0.3,  ML estimator
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(e)    ξ = 0.3,  PML estimator
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Fig. S35. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.3.

(a)    ξ = 0.4,  mean estimator
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(b)    ξ = 0.4,  PWM estimator
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(c)    ξ = 0.4,  MM estimator
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(d)    ξ = 0.4,  ML estimator
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(e)    ξ = 0.4,  PML estimator
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Fig. S36. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.4.

(a)    ξ = 0.5,  mean estimator
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(b)    ξ = 0.5,  PWM estimator
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(c)    ξ = 0.5,  MM estimator
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(d)    ξ = 0.5,  ML estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

−0.0306
−0.0251
−0.0195
−0.0139
−0.0084
−0.0028
+0.0028
+0.0084
+0.0139
+0.0195
+0.0251
+0.0306

(e)    ξ = 0.5,  PML estimator
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Fig. S37. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.5.
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(a)    ξ = 0.6,  mean estimator
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(b)    ξ = 0.6,  PWM estimator
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(c)    ξ = 0.6,  MM estimator
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(d)    ξ = 0.6,  ML estimator
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(e)    ξ = 0.6,  PML estimator
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Fig. S38. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.6.

(a)    ξ = 0.7,  mean estimator
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(b)    ξ = 0.7,  PWM estimator
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(c)    ξ = 0.7,  MM estimator
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(d)    ξ = 0.7,  ML estimator
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(e)    ξ = 0.7,  PML estimator
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Fig. S39. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.7.

(a)    ξ = 0.8,  mean estimator
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(b)    ξ = 0.8,  PWM estimator
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(c)    ξ = 0.8,  MM estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

−0.5409
−0.5317
−0.5225
−0.5133
−0.5041
−0.4949
−0.4856
−0.4764
−0.4672
−0.4580
−0.4488
−0.4396

(d)    ξ = 0.8,  ML estimator
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(e)    ξ = 0.8,  PML estimator
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Fig. S40. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.8.

(a)    ξ = 0.9,  mean estimator
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(b)    ξ = 0.9,  PWM estimator

n

d

20 40 60 80 100 200 1000

1
2

3
4

5
35

70

−0.210
−0.198
−0.186
−0.174
−0.162
−0.150
−0.138
−0.126
−0.114
−0.102
−0.090
−0.078

(c)    ξ = 0.9,  MM estimator
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(d)    ξ = 0.9,  ML estimator
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(e)    ξ = 0.9,  PML estimator
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Fig. S41. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 0.9.
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(a)    ξ = 1,  mean estimator
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(b)    ξ = 1,  PWM estimator
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(c)    ξ = 1,  MM estimator
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(d)    ξ = 1,  ML estimator
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(e)    ξ = 1,  PML estimator
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Fig. S42. Relative error of the mean estimator (a), PWM (b), MM
(c), ML (d) and PML (e) on d as a function of d and n, for ξ = 1.


