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Abstract

The purpose of the warranty data analysis can be classified into two categories. Two goals is a

failure cause analysis and life prediction analysis. In this paper first, we applied multivariate analysis

method that can be estimated in consideration of various factors on the failure cause warranty data. In

particular, we apply the Tree model and Cox model. The advantage of the Tree is easy to interpret

this result as compared to other models. In addition Cox model can quantitatively express the risk.

Second, this paper proposed a multivariate life prediction model (AFT) considering a variety of

factors. By applying the actual warranty data confirmed the usability.
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<Tablel> Classification of the analysis method

. Semi—Pa
. Nonparametric .
Parametric models rametric
model
models
Exponential distribution | Life table method
Weibull distribution (=Actual method)
Log—normal Kaplan—Meier
distribution method Cox
Gamma and generalized | (=Product limit proportion
gamma method) al hazard
Gompertz distribution Nelson—Aalen model
Log—logistic method
Linear exponential (=Nelson and
AFT model Fleming—Harrington)
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[Figure 1] Tree model example

2.3.2 Cox B8

1992\d Cox7} A|etsh
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<Table 2> Tree model results

h(t) = [ho[[)lg(-D,them(LJ-D,Ne"mp[M)-o‘16xhum(L)+D‘28Jmm(M)-L9Btmin(£)-0‘6~min!M) (5)

L |coef!iciemi_exp(coefficient)J z  [Pr(lzl) |
low temperature -0.20 0,82 -3.83 | 0.00013
|high temperature; —0.40 | 0.67 | =7.66 | 0.00000
| low humidity | -0.16 | 0.85 | —2.86 | 0.00419
middle humidity | 0.28 132 | 544 | 0.00000
| lowrainfall | =188 | 0.14 | —10.36 | 0.00000
middle rainfall ~0.60 0.58 -13.81| 0.00000

3.2 AFT(Accelerated Failure Time) ¥4
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<Table 3> Comparison of life time

low temperature | high temperature
B50 . ) . _
(50%tle) | 15-393 (day) | 12.086(day)
B10 o A
(10%tile) 3,760(day) 2,953 (day)
L0 Year
B Year
low high

temperature temperature

[Figure 3] lifetime compared according to

temperature
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o} Akaike(1974)7} 2&9 E#A (complexity) Z}
nde] 2955 FAl u#st R g WS Al
AlelET) o] wWHHS AIC(Akaike’ s Information
Criterion) 2} &8] 91 22 AIC #k& sk 23
o] stk Ryo|ty 3o AICE v} 2ol 49
=ojzltt,

AIC=—2LL+2(k+c+1) 6)
714 LL BEeo 271 gk, ki W 4
= Yepdoh B8 ¢ & AYE $xro gehElE U
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o7 FHAo nyL 2uol HFLw e n¥ol
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<Table 4> AIC comparison

?NO: model AEC .
1 |temperature + humidity + ramrall + snowfall Su631 ]
[2 | temperature + rainfall + snowfall _SaGJD.b
3 . temperature + humidity + rainfall 85630.1
| temperature + humidity £2605.6
B) temperature 86235.3

L9l H£EE 183 HERFPoE BIO life 9
B50 lifeE 73l ¥]asl] Rokrh <Table 5>& R A
/4% w BIO life 5,812%, 1&/tk5 < o] B10
life7} 3,2109% A EQITE 2447 A2/
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<Table5> Comparison of life time

Casel Case?Z
low temperature & high temperature &
humidity humidity
B50 &
72 y 39, F
(50%tile ) 23,724 (dav) 13,106 (day)
B10 R . o .
(10%tile) 5.812(day) 3.210(day)
15 Year
<] Yea]'
low high
Temperature Temperature
& humidity & humidity

[Figure 4] lifetime compared according to

temperature & humidity
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[Figure 5] B10O life lifetime compared
according to temperature & humidity
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