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Comment on: Stupid Statistics (Editorial)

Harold E. Ascher and Christian K. Hansen

. . - . information is ignored when a distribution is fitted to the data.
HE 'ed|tor|al .[4]’ Stupid Staust.lc;scontams much usefu! Hence, ifany distribution is mistakenly fitted to data-set (1),
., adwce on fallu_re-data analysis. For ex_ample, the ed't85<actlythe same result is obtained when the same distribution
r_|al s_d|s_cu55|on of its stage 2 sfresses the importance of q'?’fitted to data-set (2). Clearly, at least one of these results
tinguishing between: must be wrong. Both results are wrong. The interarrival times
1) times to failure of nonrepairable items (henceforth, partg) poth data-sets are not samples from the same distribution
which have been reordered by magnitude, and so—contrary to the editorial’s stage 3—it is incorrect to fit a
2) the successive times to failures of a repairable systgRtribution to either data-set.
(henceforth, system) all measured from the same origin| giscussing a case where chronological order was impor-
and hence, naturally ordered by magnitude (called “Sgt, Deming [3] stated:." . we turn attention to a ‘distribution’
quential data”). that appears to have all the good qualities that one could ask
Ref [1] shows how difficult it can be to distinguish betwee@or, but which was misleading, not just useledsHowever,
these two cases, and it stresses the importance of incorporafifigtakenly fitting a distribution to nonidentically distributed
time-line information in the analysis of case #2. interarrival times is even more misleading in repairable-system
After the editorial emphasizes the need to understand the dgfre-data analyzes, than in Deming’s quality control context!
in stage 2, however, stage 3 reads in its entirety, “Modelings shown in [2], ignoring the crucial information in the chrono-
(Choosing and fitting a distribution)!” But a stochastic poinjggical order of interarrival times, by fitting a distribution to the
process [2]—rather than a distribution—must be fitted 10 régympers in the data-set, often leads to spurious exponentiality.
pairable-systefnfailure data. Since the exponential distribution is the only continuous
If the “times between successive failures” (interarrival timegjistribution  without memory, this spurious exponentiality
of a repairable-system tend to get larger (or smaller), mistasems—totally incorrectly—to provide the maximum possible
enly fitting any distributiontotally distorts the analysis. For ex- ratroactive justification for having begun the analysis by fitting
ample, consider the artificial case of 101 interarrival times of f4istribution.

repairable-system, each an order of magnitsmellerthanthe  |n symmary, the editorial’s discussion of its stage 2 correctly

10199 10%°, .-+, 10, 1 (1) * look for information in the chronological order of interar-

. . rival times, and
Clearly, the ROCOF (rate of occurrence of failures) increases ascertain how many items are at risk of failing [1].

very rapidly. This artificially extreme example has been chos . . . )
y rapicly Y P T—Eowever, stage 3 ignores the information sought in stage 2. In

to show—conclusively—that successive interarrival times a ) )
her words, stage 3 perpetuates the chronic delusion that re-

not identically distributed. (For a real example showing strong'. . .
evidence of increasing ROCOF, see the voluminous Toy glrable—system failure data can be analyzed exactly like part
(§§|Iure data.

Camry failure data-set in [1].) Now consider the numbers
the data-set (1) but in exactly reversed chronological order, so

that each interarrival time is an order of magnitaigjer than |. EDITORIAL RESPONSE
the previous one: The “title” of stage 3 and the discussion of stage 4 each use
1.10. -... 10% . 1000 2y the word “distribution” once; itis used in one of its ordinary, not

statistical, senses (see a dictionary). It was intended to mean: the
Obviously, now the ROCOF decreases very rapidly. Fittingay the amplitude is distributed over time. Ascher & Hansen are
a distribution to a set-of-numbers is valid when there is nguite correct in their discussion of the stochastic point process.
information in the original data-set’s Chronological Orderrheircomments showwhy thigansactionsloes not allow cer-
However, if there is information in the chronological order, thigain words (eg, expected, significant) to be used in their ordinary
meaning, and requires that they be precedest lhen used in
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H. E. Ascher is with Harold E. Ascher and Associates, 11916 Goya Dr, Po- The word “distribution” is not used elsewhere in the editorial
tomac, MD 20854 USA (e-mail: hascher@att.net). t all

C. K. Hansen is with the Department of Mathematics, MS ;*#32‘5,l L .
Eastern Washington University, Cheney, WA 99004-2431 USA (e-mail: Regardless, however, it is useful for theansactionseaders

c.k-hansen@ieee.org). to be exposed again to the very important points that Ascher &
Publisher Item Identifier S 0018-9529(00)10118-6. Hansen are making in their commentary here

IThe term “repairable-system” is used here to emphasize the definition of
“system” in [4]. 2Quotation marks are added to the word: distribution.

0018-9529/00$10.00 © 2000 IEEE



IEEE TRANSACTIONS ON RELIABILITY, VOL. 49, NO. 2, JUNE 2000 135

REFERENCES Christian K. Hansen is an Associate Professor of Mathematics & Statistics at
“ . . Eastern Washington University. He received his MS in electrical engineering
(1 HbIIEt Asc?e4r,8 Asetl-é);-nf‘:r(\)birs |slg;)§')l'adata-seEEE Trans. Reli- - 54 ph.D. in statistics from the Technical University of Denmark. During
o I?I 'E')'Io'\voh' z% K |__| ' urjs o tiality ob d h1991—1993 he was employed by the International Telecommunications Satellite
(2] 'n. .rr S(t:I ef_rtf_\:: d .tr't?ntser?’t an:]rlct)uts enxpon;rlélééc_)rrs?vz w %ﬂganization (INTELSAT) as a Reliability Specialist in the R&D department.
:. cbcl)lltec y||4|7g a ':5'1 12:509 8 0 13938I0 ary da ans. R€- prior to that he held a 3-year research fellowship at the Technical Univ. of
1abiity, vol. 47, pp. —a99, UEC. : . Denmark. He has published in journals includifgchnometricsReliability
[3] W. E. Deming,Out of the C_r|5|sl\_/lassachusetts Institute ofTechnoIogy,Eng,g and System Safetylicroelectronics Reliabilityand Quality & Relia-
Center for Advanced Engineering Study, 1986. bility Engineering InternationalHe is a Member of IEEE, and Chairman of

[4] R.A.Evans, “Stupid statistics (Editorial)lEEE Trans. Reliabilityvol. e . T -
48, p. 105, Jun. 1999. the Reliability Methodology Committee of the IEEE Reliability Society.

Harold E. Ascher is a Consultant and Lecturer in Reliability Engineering and
Applied Statistics. He is Co-Author dRepairable Systems Reliabilignd is
completingStatistical Analysis of Systems Reliabilfprmerly, at the US Naval
Research Laboratory (NRL) in Washington DC, he participated in reliability
programs on a wide variety of strategic & tactical naval systems. His research
interests include applications of point process theory, and proportional intensi-
ties/hazards models, to practical reliability problems. His degrees are from City
College of New York and New York University. He received the Allen Chop
Award (1995, from ASQC) for exceptional technical achievement in reliability.



