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ariable: Temp80
e Goodness of Fit

e Distribution Anderson-Darling (ad))

Weibull 67.64

Lognormal base e 67.22
Exponential 70.33

Normal 67.73
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Variable: Templ00
Goodness of Fit

Distribution Anderson-Darling (ad))

Weibull 16.60

Lognormal base e 16.50

Exponential 18.19
Normal 17.03
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eTemp80 Table of MTTF
Standard 95% Normal CI

Distribution Mean Error Lower Upper
Weibull 64.9829 4.6102 56.5472 74.677
Lognormal base e 67.4153 5.5525 57.3656 79.225
Exponential 80.5676 13.2452 58.3746  111.198
Normal 63.5518 4.0694 55.5759 71.528
Templ00 Table of MTTF

Standard 95% Normal CI
Distribution Mean Error Lower Upper
Welibull 45,9448 4.87525 37.3177  56.5663
Lognormal base e 49.1969 6.91761 37.3465 64.8076
Exponential 50.0000 8.57493 35.7265 69.9761
Normal 44.4516 4.37371 35.8793  53.0240
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Estimation Method
+ Maximum Likelihood:
Least Squares [failure time[x] on rank[7]

Estimate percentiles for these percents: |1 5 10 &0

Obtain plot points using % 2{\ i ; . :
>R 5 ﬁ{ >R s = ‘% .é
& Turnbull method | ——— L& BF 3 /

" Actuarial method

Minimum and Maximum X Scale
i+ Use default values
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Title: |

Help | OK Cancel
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Goodness of Fit
Distribution Anderson-Darling (ad))
Welibull 2.534
Lognormal base e 2.685
Exponential 3.903
Extreme value  2.426

Table of MTTF
Standard 95% Normal CI
Distribution Mean Error Lower Upper
Weibull 69545.4 629.34 68322.8 70789.9
Lognormal base e 72248.6 1066.42 70188.4 74369.3 £
Exponential 75858.8 2865.18 70446.0 81687.6
Extreme value 69473.3 646.64 68205.9 70740.7
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Parametric Estimation Method -

& Maximum Likelihood: Options...

" Least Squares [failure time[X] on rank[])

For the probability plot portiopofthe ovensiew

Obtain plot points using Handle tied failure times by plotting
& Default method & All points
" Modified Kaplan-Meier method " Maximum of tied points
" Herd-Johnson method " Awverage [median) of tied points
" Kaplan-Meier method
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| Kaplan-Meier *B i3 &3 ﬁ’{ﬁﬁf ’
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Parametric Estimation Method
* Maximum Likelihood
! Least Squares [failure time[<] on rank[¥]]

For the probability, plot portion of the overview

Obtain plot points using Handle tied failure times by plotting

= Default method * All points

= Muodified Kaplan-Meier method © Maximum of tied points

= Herd-Johnson method i) Aver_g:e [medlanl of tlj.d E_glnts

 Kaplan-Meijer method ;
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Title: |
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Distribntion Overview Plot - Oplions x|
Parametric Estimation Method Plot Points for Probability Plot
* Maximum Likelihood; & Turnbull method
" Least Squares [failure time[x] on rank[Y]] " Actuarial method
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] L 20 >
& Turnbull method <" #£ 3 & = E‘;J. 3k
¢ Actuarial method

Minimum and Maximum X Scale

* Use default values

" Use: Minimum X scale: | Maximum * scale; |

Title: |

Help | OK Cancel |
PT—= T 7 = e PR

TR

(il

Overview Plot for Start
ML Estimates - Arbitrary Censoring

Probability Density Function Extreme Value Probability
99 4 Location 77538
95 Scale 13972
90 H
80 MTTF 69473
0.00002 — 70 4
60 1
50 1
40 |
= 30 4
8 20
& .
0.00001 — 10 o . Goodness of Fit
5 - . AD* 2.426
*
0.00000 —| 1 .
T T T T T T T T
20000 40000 60000 80000 100000 0 50000 100000
Survival Function Hazard Function
1.0 —
0.9 — 0.0003 —
0.8 —
0.7 —H
2 06 — 0.0002 —
g 0.5 — e
& 04 — o
0.3 — 0.0001 —
0.2 —
0.1 —
0.0 — 0.0000 —
T T T T T T T T T T
20000 40000 60000 80000 100000 20000 40000 60000 80000 100000

=
R 2 HpH+f 11 maguas i




Overview Plot for Start
Turnbull Method - Arbitrary Censoring
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C1 Tenpil Censoring Options x|
C2 Censil & U . I .
3 Templ00 se censoring columns: /\b
C4 Cens100 Tenp80 Tenpl0l ﬂ 1\ Censor...
\/
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Censoring value: |I:I
Graphs...
" Time censor at |
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Options...
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Help | 0K Cancel
select
0K
Help | Cancel

LT




e Estimate 2 75 bidmr 5 0 X 5
PR BCICE O Sl S¥cH T E AR A

Parametric Distribution Analysiz-Right Censoring
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c1 Tenp20 Yariables: Censor...
2 Cen=80 T B0 T o0 =
c3 TenplOO Emp Emp - .
4 Cen=100 Estimate...
;l Test... |
Frequency columns [optional]: Graphs |
Results... |
=l Options... |
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Enter number of levels: |
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Parametric Distribution Analysis - Ezshimate x|

Estimation Method
i~ Maximum Likelihood
& L east Squares [failure time[X] on rank[¥]):

[T Assume common shape [Weibull] or scale [other distributions)

Bayes Analysis
set shape [Weibull] or scale [other distributions] at:

Estimate percentiles for these additional percents:

Estimate survival probabilities for these times [values]:

Confidence level: 95.0

Confidence intervals: —gi -
Select | 1 ITwu sided J

Help | oK Cancel
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Probability Plot for Temp80-Temp100

Lognormal base e Distribution - LSXY Estimates
Censoring Column in Cens80-Cens100
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Estimation Method
i~ Maximum Likelihood
@+ Least Squares [failure time[x] on rank[Y]]

¥ Assume common shape [Weibull] or scale [other distributions)

Bayes Analysis
Set shape [Weibull] or scale [other distributions] at:

ks L |

Estimate percentiles for these additional percents:
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Probability Plot for Temp80-Temp100
Lognormal base e Distribution - LSXY Estimates
Censoring Column in Cens80-Cens100
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Estimation Method
i~ Maximum Likelihood
@« L east Squares [failure time[X] on rank[]]:

[~ Assume common shape [Weibull) or scale [other distributions)

Bayes Analysis
Set shape Weibull] or scale [other distributions] at:

0. 8
;Estimate percentiles for these additional percents:

T ELEY:
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Bayes Probability Plot for Temp80-Temp100
Lognormal base e Distribution - LSXY Estimates
Censoring Column in Cens80-Cens100
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C1 Tenpll Variables:

C2 Cen=80

3 Templ0Ol Tenpfl Templod]
C4 Cen=100

Frequency columns [optional]:

Graphs... |

:I Results... |
;l Options... |

[” By variable: | Storage... |
Enter, number of lexvels: |
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Help | Cancel |
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Parametric Distribotion Analysis - Test x|

BT

Test shape [Weibull) or scale [other distributions] equal to:

Test scale [Weibull or expo) or location [other distributions] equal to: |

Consistency of Sample with Value

Equality of Parameters

[~ Test for equal shape [Weibull] or scale [other distributions]
[~ Test for equal scale [Weibul| i

Help
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Cancel |
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Help |
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Parametric Distribution Analysis - Graphs 52# -3‘ e

I+ ‘Probability plot
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Obtain plot points using

i+ Default method " Modified Kaplan-Meier method
" Herd-Johnson method " Kaplan-Meier method

&+ All points " Average [median] of tied points

" Maximum of tied points

I~ Survival plot &7 j;_)ﬁ m

I Display confidence intervals on above plots l‘ ﬁ? ?\, &
[~ Hazard plot % ﬁi-% m

Minimum X scale: | Maximum X scale: | / =
: ) =
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! Probability Plot for Temp80-Temp100
E Lognormal base e Distribution - LSXY Estimates - 95.0% CI
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Parametric Survival Plot for Temp80-Temp100
Lognormal base e Distribution - LSXY Estimates - 95.0% ClI
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Parametric Hazard Plot for Temp80-Temp100
Lognormal base e Distribution - LSXY Estimates
Censoring Column in Cens80-Cens100
— —— Temp80
-~ ~
0.04 — Va ™~ — — Templ00
~
SN
™~ Location Scale
~ 4.1082 0.5744
3.5817 0.5744
0.03 —
)
,5:5 0.02
0.01 —
0.00 —

100 200
Time to Failure




= SkGigin

 Variable: Temp80

* Censoring Information Count
e Uncensored value 37
* Right censored value 13
* Censoring value: Cens80 =0

« Estimation Method: Least Squares (failure time(X) on rank(Y))
» Distribution: Lognormal base e

« Parameter Estimates

. Standard 95.0% Normal ClI
 Parameter Estimate Error Lower Upper
 Location 4.03379 0.05853 3.91907 4.14850
e Scale 0.40353 0.03927 0.33346 0.48832
o Log-Likelihood =-183.145

e Goodness-of-Fit

Anderson-Darling (adjusted) = 67.0508, Correlation
Coefficient = 0.9830 P g

= skRiyagn

e Characteristics of Distribution

. Standard 95.0% Normal CI
. Estimate Error Lower Upper
e Mean(MTTF) 61.2647 3.7058 54.4156 68.9759
e Standard Deviation 25.7634 3.4563 19.8066 33.5118
 Median 56.4743 3.3055 50.3535 63.3392
o First Quartile(Q1) 43.0177 2.7738 37.9107 48.8126
o Third Quartile(Q3) 74.1405 4.7455 65.3992 84.0502
e Interquartile Range(IQR) 31.1228 3.5827 24.8367 39.0000
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Table of Percentiles

. Standard 95.0% Normal CI
 Percent Percentile Error Lower Upper
. 1 22.0881 2.4070 17.8403 27.3474
. 2 24.6565 2.4683 20.2638 30.0015
. 3 26.4388 25033 21.9609 31.8299
. 4 27.8640 25278 23.3250 33.2862
. 5 29.0797 |2.5470 24.4927 34.5258
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[+ Display confidence intervals on plot
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Censor...
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[~ Standard error for survival probabilities ;;_ Graphs...
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[~ Times for hazard rates
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Kaplan-Meier Method - 95.0% CI
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Nonparametric Hazard Plot for Temp80-Temp100

Empirical Hazard Function

Censoring Column in Cens80-Cens100
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Variable: Temp80

Censoring Information
Uncensored value

Right censored value
Censoring value: Cens80=0

Variable: Templ00

Censoring Information
Uncensored value

Right censored value
Censoring value: Cens100 =0

Count
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« Kaplan-Meier Estimates

TEMPS80
Number Number Survival Standard

95.0% Normal

Cl
. Time at Risk Failed Probability Error Lower
Upper
e 23.0000 50 1 0.9800 0.0198 0.9412 1.0000
« 24.0000 49 1 0.9600 0.0277 0.9057 1.0000
« | 27.0000 48 2 0.9200| 0.0384 0.8448 0.9952
- 31.0000 46 T 0.9000 0.0424 0.8168 0.9832
e 34.0000 \N 0.8800 0.0460 0.7899 0.9701
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Accelerated Life Testing
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Accelerated Life Testing
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C1 time + Responses are uncensfright censored data Censor...
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Accelerated Life Testing - Estimate
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( Estimate... I:

%:' i—t ; ‘.?'re centile and Probability Estimation
* E Us nter new predictor values: |5IZI
»/ pa S
e B Use predictor values in data [storage only]

Estimate percentiles for percents:

Store percentiles:

|50 62.2
RS
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LETEY
Estimate survival probabilities for times: |

[~ Percentiles [T Confidence limits

[~ Standard error

I Confidence limits

% ?)’IF& FB’ tore survival probabilities:
B
L i I” Probabilities
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Select |
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- Response Variable: time

Frequency: faiNO

Censoring Information Count

Uncensored value 90

Estimation Method: Maximum Likelihood

Distribution: Weibull

Transformation on accelerating variable: Arrhenius

Regression Table

Standard 95.0% Normal CI
Predictor Coef _ Error Z P Lower Upper
Intercept |2.1376 | 0.8101 2.64 0.008 0.5500 3.7253
Temp 10.10319 [0.02299 4.49 0.000 0.05814 0.14824
Shape 3.7330 (0.2977 3.1928 4.3645
Log-Likelihood = -526.618
11604. 833 E

LOQ%T;JHA“ =2.1376+0.10319 x

JELVE + 273 3.733

R 2P+ 15188 -pﬂv"i-
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"EAnderson-DarIing (adjusted) Goodness-of-Fit
At each accelerating level

Cevel Fitted Model e
40 4.346 =" =
60 5.612 ReRE

70 4.031
Table of Percentiles

Standard 95.0% Normal CI
Percent Temp Percentile Error Lower Upper
50.0 50.0000 312.6529|11.5832 290.7549 336.2003
63.2 50.0000 344.8774 '

ﬁisiﬁﬂs}%‘ %054+ 0.632 > 2 jg & 250C > & &
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Probability Plot (Fitted Arrhenius) for time
Weibull Distribution - ML Estimates
Complete Data
« 40
99
- 60
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90 « 70
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70 — Shape Scale AD* FIC
28 | 3.7330 388.23 4.35 30/0
40 3.7330 308.60 5.61 30/0
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Relation Plot (Fitted Arrhenius) for time
Weibull Distribution - ML Estimates - 95.0% CI
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