Online Supplement to “Monitoring Aggregate Warranty Claims
with Dynamically Designed CUSUM and EWMA Charts”

A. Some results of the proposed schemes concerning variations of

the two scenarios

We conduct a more comprehensive simulation study, particularly concerning variations of the two
scenarios illustrated in Section 4.1. The new cases developed from the two scenarios, involving

changes of 7y (in-control scale parameter), 5y (in-control shape parameter), V' (baseline of initial
production volume), and v; (fluctuations of production volume), are listed as below.

Scenario 1:  ny = 100, Bo=3, Vi=3000, v1; ~ U(—150,150)
Case 1 no = 50, Bo =3, ‘:/1 = 3000, v1; ~ U(—150,150)
Case 2 no = 200, Bo=3, Vi=3000, vy~ U(-150,150)
Case 3 mo =100,  Bo=2, Vi=3000, vy~ U(~150,150)
Case 4 no = 100, Bo =5, Vi =3000, v1; ~ U(—150,150)
Case 5 no = 100, Bo=3, Vi =1000, wvy; ~U(—100,100)
Case 6 =100, Bo=3, Vi=5000, wi;~ U(—200,200)
Scenario 2: 19 = 1000, By =1, Vi = 30000, vg; ~ U (=300, 300)
Case 7 Mo =500, fo=1, V2=30000, s ~ U(-300,300)
Case 8 10 = 2000, [y =1, ‘{2 = 30000, vg; ~ U (=300, 300)
Case 9 o = 1000, By=1, Va= 10000, way; ~ U(—100,100)
Case 10 o =1000, Bo=1, Va= 50000, vs; ~ U(—500,500)

Figures A1-A10 below present the overall TSPs of the DyCUSUM and DyEWMA schemes after

the claim rate change in Cases 1-10, respectively.
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Figure A1l. Overall TSPs of the proposed schemes after the claim rate change in Case 1.

(@7=0,p=010 (b) 7=0, p=0.25 () 7=0,p=050
1 VA 1 7 1
;7 7 iV
/ 7, i
q 08 / 0.8 y 0.8 }
2 /
F o6 06 } 06 H
® J !
g 04 0.4 /! 04 ]
Vi
0.2 0.2 4 0.2 !
s /
0 0 _ 7
7+1 7411 7+21 7431 7441 7451 7+1 7+11 7421 7+31 7+41 7+51 r+1 7+11 7+21 7+31 7+41 7+51
(d) 7~ U(15, 20), p = 0.10 (8) 7~ U(15, 20), p = 0.25 (fy 7~ U(15, 20), p = 0.50
1 — 1 o 1 /;
o 08 08 /” / 08 i
) J 1
=06 0.6 / 0.6
T /
Sﬁ 04 04 /) 04
4
02 0.2 VA 02
S
0 Q=== 0l—
7+1 7+11 7+21 7+31 7+41 7+51 7+1 7+11 7421 7+31 7+41 7+51 7+1 7+11 7+21 7+31 7+41 7+51
L (9) 7~ U(75, 90), p = 0.10 . (h) 7~ U(75, 90), p = 0.25 . (i) 7~ U(75, 90), p = 0.50
- 1
i
/ i
0.8 /1 o8 0.8
% ¥
F 06 2 0.6 0.6
= / v
T 04 Y 0.4 04
5
L7
02 27 0.2 02

0 0 0
7+1 7+11 7+21 7+31 7+41 7+51 7+1 7+11 7421 7+31 7+41 7+51 7+1 7+11 7+21 7+31 7+41 7+51

k k k
—-—-~DyCUSUM ( ¢ = 1.00) ——-- DyCUSUM ( ¢ = 1.10) DyCUSUM ( ¢ = 1.25)
— — - DyEWMA (#=0.10) DyEWMA (#=025 — — - DyEWMA (¢ =0.50)

Figure A2. Overall TSPs of the proposed schemes after the claim rate change in Case 2.
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Figure A3. Overall TSPs of the proposed schemes after the claim rate change in Case 3.
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Figure A4. Overall TSPs of the proposed schemes after the claim rate change in Case 4.
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Figure A5. Overall TSPs of the proposed schemes after the claim rate change in Case 5.
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Figure A6. Overall TSPs of the proposed schemes after the claim rate change in Case 6.
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Figure A7. Overall TSPs of the proposed schemes after the claim rate change in Case 7.
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Figure AS8. Overall TSPs of the proposed schemes after the claim rate change in Case 8.
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Figure A9. Overall TSPs of the proposed schemes after the claim rate change in Case 9.
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Figure A10. Overall TSPs of the proposed schemes after the claim rate change in Case 10.



B. Some results on the performance comparison of the monitoring
schemes for particular choices of B

We compare the performance of various monitoring schemes by taking into account the moving
window. Figures B1-B3 below present the results on the performance comparison of the schemes
for particular choices of B (including B = 10, 20, and 30) under scenario 1. Note that all relevant
results under scenario 2 are consistent with those under scenario 1 and thus omitted.
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Figure B1. Overall TSPs of various monitoring schemes after the claim rate change under
scenario 1, when B = 30.
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Figure B2. Overall TSPs of various monitoring schemes after the claim rate change under
scenario 1, when B = 20.
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scenario 1, when B = 10.

Figure B3. Overall TSPs of various monitoring schemes after the claim rate change under



