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Table 2.1 Warranty returns data

t Month n(t) r(t)
1 20134 109 358 0
2 20134 9€ 286 0
3 20134 8¢ 205 1
4 20134 74 274 1
5 20134 69 293 0
6 20134 5¥ 204 2
7 2013 494 225 0
8 20134 3€ 224 0
9 20134 2¢¥ 201 0
10 20134 1¥ 288 0
11 20123 12¢9 186 2
12 20123 114 163 3
13 20124 109 208 1
14 2012\ 9€ 218 5
15 20124 8Y 128 0
16 20124 7¥ 154 2
17 2012 69 354 9
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Figure 2.1 Reliability transition for left and right censored data (nonparametric method)
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Table 2.2 Warranty returns data (specific returns periods included)

Month n(t) r(t) t time at failure right cens
2013 109 358 0 1 - 35874
20134 9¢¥ 286 0 2 - 28671
2013 8¢ 205 1 3 2 2047
20134 79 274 1 4 2 27370
2013 69 293 0 5 - 2937}
20134 5¥ 204 2 6 2,5 20270
20139 4¢¥ 225 0 7 - 2257
20134 3¢ 224 0 8 - 2247)
20134 2¢¥ 201 0 9 - 2017}
20134 19 288 0 10 - 2887}
20124 129 186 2 11 3,6 1847)
2012 114 163 3 12 4,5,8 1607}
2012 109 208 1 13 5 2077
20124 9¢¥ 218 5 14 3,6,6,9, 13 2137}
2012y 8¢ 128 0 15 - 12871
20129 79 154 2 16 4,11 1527)
2012 69 354 9 17 2,4,6,6,9,10,12,15,16 34574
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Figure 2.2 Reliability transition for right censored data (nonparametric method)
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Figure 2.3 Fitting of Weibull distribution to Table 2.2 data
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Table 3.1 Warranty returns data (1 month of time lag considered)

t n(t) # at risk # failures right cens
1 286 3611 4 286
2 205 3321 2 204
3 274 3115 3 273
4 293 2839 3 293
5 204 2543 5 202
6 225 2336 0 225
7 224 2111 1 224
8 201 1886 2 201
9 288 1683 1 288
10 186 1394 1 184
11 163 1209 1 160
12 208 1048 1 207
13 218 840 0 213
14 128 627 1 128
15 154 498 1 152
16 354 345 0 345
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Figure 3.1 Fitting of Weibull distribution to Table 3.1 data
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Figure 3.2 Fitting of Weibull distribution to Table 3.1 data
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Abstract

A certain number of products are transported to be sold each month and some
of them are returned for repair. In this study we first assume that the transported
products are the ones that have been sold, Then nonparametric approach is applied to
the warranty returns data to see how the reliability decreases over time. Parametric
approach such as Weibull distribution is applied to the same data and the results
for both nonparametric and parametric approaches are compared. Next we assume
that there is a time lag between shipment and sale. Then both nonparametric and

parametric approaches are applied to the time-lag data and the results are compared.

Keywords: Nonparametric method, time-lag, warranty returns data, Weibull distribu-

tion.
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