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Chair’s Message
We’re near the end of Q2 and it looks a lot different 
than just three months ago.  ASQ is opening up and 
allowing for live F2F events again in the latter half of 
the year.  RAMS 2021 was delayed and took place last 
month in Orlando, FL.  It was not particularly high 
attendance (less than 200), but the people who did 
attend were very happy that we held the conference.  
They were glad to get out and resume some 
semblance of normal professional activity.

For the remainder of the year, we have our webinar program going very strong.  It is led by David 
Auda who has been doing an excellent job producing and coordinating our webinars for about a 
decade now.  We are also engaged in planning for RAMS 2022, which will take place in it’s usual 
timeframe of the year in January 2022.  And, we are beginning our early planning for RMMR, our 
conference that takes place in Q3 but which had to be cancelled both last year and this year due to the 
pandemic.  Our leadership team will be meeting in Jul-Aug to put together our business plan and 
budget for 2022.

For our recorded webinars, progress has been a bit slower than desired, but we are making progress to 
have all of the hundreds of webinars our division has for your viewing on our website.  They are, of 
course, already viewable from our Vimeo site, but we are working to make it so that you can watch, 
earn and receive your RU certificate for watching our webinars all from our website.  It’s functional , 
but incomplete at the moment.

At our division leadership meeting this month, we were happy to welcome Ann Jordan, CEO of ASQ.  
She gave us some information on the health of ASQ and the strategy going forward.  You’ll find a few 
of the slides she shared with us on the coming pages.  In particular, one slide shows the financial 
health of ASQ, which is apparently looking better than it ever has.  

Update continued on page 2…

Trevor Cranney
Chair, ASQ Reliability & Risk Division
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ASQRRD Plans for 2021 & Social Media update 
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ASQRRD Plans for 2021
Another slide shows the relationship and interconnection between ASQ and ASQE.  We were all 
thankful to hear this information from Ann, as these are definitely two topics for which I have received 
a lot of questions myself and often did not have an appropriate or thorough answer to give.  We’ll share 
more in future newsletters, and I know you can find all this information shared on myASQ or the ASQ 
website.

Trevor Craney

Upcoming ASQ RRD Webinars
Date: Thursday July 8, noon Eastern Time

Topic:    Studying Fractures – Recognizing and Understanding Failure Modes 
BY: Shane  Turcott

Date: Thursday August 12, noon Eastern Time
Topic: AIAG VDA and SAE J1739 DFMEA Methods: How They Compare and Their 

Impact on You Rich Harpster
Date: Thursday September 9, noon Eastern Time

Topic: TBA BY: Wayne Nelson  

Calling all Webinar Authors!!
We would like to extend an invitation on behalf of the ASQ Risk and Reliability Division 
(ASQRRD). If you would be interested in being a presenter of an ASQRRD webinar, 
contact Dave Auda at davidauda@yahoo.com. Webinars run every 2nd Thursday of the 
month at noon EDT for 1 hour,. The content should be something that the attendees can 
use, Reliability-related knowledge and/or skill. 

Why present? A large potential audience that we invite, an additional entry to your 
resume demonstrating competence, refine your skills, AND earn recertification points. 

If you have need of support in developing, preparing and/or presenting at such an event, 
we can support. Become a recognized subject matter expert! Below are the Webinar 
statistics:
Webinar Statistics
– 10768 unique webinar registrations (Based on email addresses)
– 24877 RU’s accountable (Total visits)
– Average 105 attendees
– 236 Webinars offered (since 2010)



Reliability & Quality Software

KEY HIGHLIGHTS 

• Integrated suite 

• Stand-alone tools 

• FMEA, FMECA 

• FRACAS, CAPA 

• Fault Tree 

• Reliability PredicCon 

• Reliability Block Diagram 

• RCM, Maintainability 

• Weibull 

• ALT 

• Browser-based 

• On-premise or cloud-based 

• Training and implementaCon 

• Knowledgeable tech support 

• Free, no install trial

Relyence® offers a complete solu2on for all your reliability and quality so8ware 
needs. Along with our so8ware tools, we offer top-notch technical support, 
implementa2on services, and training.  

The Relyence SoluCon. Providing seamless integra0on between FMEA (including 
Process Flow Diagrams and Control Plans), FRACAS, Fault Tree, Reliability 
Predic0on, RBD, RCM, Maintainability, Weibull, and ALT analyses, the Relyence 
tool suite empowers you to effec0vely manage your products throughout their 
lifecycle. You can use each module stand-alone, or combine the tools you need in 
our Relyence Studio integrated plaLorm. 

Power & InnovaCon. Relyence tools offer an impressive list of features. Just a few 
of the highlights include: customizable cross-module dashboards; user-interface 
customiza0on; flexible report genera0on; data impor0ng and expor0ng; API 
func0onality; device libraries; workflow, approvals, and no0fica0ons; user and 
group roles and permissions; and Relyence innova0ons such always-in-syncTM 
technology, smart-layout, Knowledge BanksTM for lessons learned reusability, 
FMEA-Fault Tree link-syncTM, and Intelligent Part MappingTM for device decoding. 

Flexibility & CollaboraCon. All Relyence tools can be accessed from any 
computer, PC, Mac, laptop, tablet, or smartphone for ul0mate flexibility and team 
collabora0on. You can use Relyence either as an on-premise installa0on on 
individual computers or a network, or as a zero-client, browser-based plaLorm 
with your data hosted in the MicrosoV cloud or in your own private cloud. The 
choice is yours! 

Rely on Excellence. In conjunc0on with our soVware tools, we provide world-class 
services to help ensure your success. Our Implementa0on and Training teams can 
get you up to speed quickly, and our Technical Support team consistently provides 
support that is unparalleled in the industry.

relyence.com · 724.832.1900
Relyence® is a registered trademark of Relyence Corpora6on. Other brand and product names are trademarks or registered trademarks of their respec6ve holders.

TRY FOR FREE

FMEA・FRACAS・Fault Tree・Reliability Prediction 
RBD・RCM・Maintainability・Weibull・ALT





2020-2021 ASQ-RRD LEADERSHIP 
POSITIONS

Webinar Outreach
Executive Producer & Speaker Manager: David Auda (davidauda@yahoo.com)
Chinese Host: Frank Sun (franksun99@yahoo.com)
English Hosts: David Auda, Arun Gowtham Sampathkumar
Spanish Host: Norma Antunano (normaantu@aol.com)
Data Analysts: Rachel Stanford (stanford.rachel@gmail.com), Tim Gaens
Video Editor: Tim Gaens (tim@asqrrd.org )

Appointed Positions

Membership Chair
Tim Gaens
tim@asqrrd.org

Nominating Chair
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Rong Pan
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Newsletter Editors:
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Social Media:
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Webmaster:
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Marketing
Angleat Shelikoff
adshelikoff@gmail.com

Elected Positions
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Chair-Elect
Tim Gaens
tim@asqrrd.org

Secretary
Rong Pan
rong.pan@asu.edu

Contact Trevor (tacraney@yahoo.com ) to volunteer with us today!



1. In a life test of 4 batteries, failures were observed after 10, 30, and 40 hours. The 4th battery was tested 75 
hours without failure, at which time the test was terminated. What are the estimated Mean-Time-To-Failure (θ) 
and failure rate () ?

A. Estimated θ = .019;  = 52     B. Estimated θ = 27;  = .038

C. Estimated θ = 52;  = .019     D. Estimated θ = 14;  = .017

2. The distribution used to describe the time between failures which occur independently and at a constant rate,  

is the :         A. Log normal. B. Weibull. C. Gamma. D. Exponential.

3. The hazard rate function h(t) for a device is given by the following relationship, where t is time in hours. 

What is the reliability of this device at t = 2 hours ?

A. 0.638      B. 0.368       C. 0.486       D. 0.238

4. Pascal's triangle presents a simple means of determining which of the various terms of the binomial 
expansion ?

A. Exponents.      B. Coefficients.      

C. Combinations.      D. Permutations.

5. Using the data to the right, determine if Design A

is significantly different than design B.

6. Produce a probability plot that best explains the failure data:

TTFs: 150, 250, 360, 485, 650, 855, 1130, 1540

7. Given mean‐time‐to‐failure of 200 hours for each of two 

components, what is the probability of failure if both 

components operate in series for one hour ?

A. P = 0.990      B. P = 0.001      C. P = 0.002      D. P = 0.010
8. If a test shows three failures in 50 hours of operation, how 
many failures will it show in 1000 hours of operation if the failure 
rate is constant ?

A. 150           B. 20         C. 333         D. 60

9. The failure rate for an IC chip is 0.0023 per hour of operation. 

Calculate the MTBF given that the failure rate is constant.

A. 37.6 hrs       B. 43 hrs       C. 434.78 hrs       D. 486 hrs

10. The function below has a density distribution where X is a continuous random variable. 

1 ≤ X ≤ 5

What is the probability that X = 4.0 ? 

A. 0.00      B. 0.20   C. 0.30    D. 0.40

0.5 0
( )

0.0 0

t if t
h t

if t


  

TECH SPOT: SAMPLE CRE QUESTIONS (Part 14)



ASQ RR Division 
Leadership Discussion

Ann Jordan, ASQ CEO

June 7, 2021



Advancing the Quality Mission   
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HQ People Update   

▪ Strategic restructure  

▪ Focus on high performance, talent gaps and culture  



Financial Performance Trend  

▪ Total cash and investments 

$28.9 
$31.3 

$35.2 $35.5 $35.1 

$31.3 $30.7 
$33.9 $33.4 

$36.5 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

* Society only, excludes Exemplar balances; as of December 31, 2020 in millions USD



Strategy and Structure    
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Strategy and Structure   

Organized and operated exclusively for charitable, 
educational and scientific purposes

Primary beneficiary must be the public

Exemption is lost if it serves private or trade (rather than 
public) interests

Charitable contributions permitted

501(c)(3)

Promotes a common business interest (business league 
or trade association)

Primary beneficiary must be an industry or a profession

Cannot provide particular services for individuals

Must receive meaningful membership support

Cannot engage in activities ordinarily conducted for profit  

501(c)(6)



Activities and Tax Exemption   

ASQ IS A 501(c)3 ORGANIZATION

Certification and UBIT

The IRS has consistently ruled that certification revenue, 

including revenue from the sale of study guides and 

educational programs designed primarily to assist 

candidates in passing a certification examination, is subject 

to UBIT for a 501(c)(3) entity.

o UBIT above 15-20% of total revenue generally disqualifies 

a 501(c)(3) entity from tax exemption

o UBIT must be disclosed annually on a Form 990-T

o ISO 17024 and NCCA accreditations require 501(c)(6) 

status



An Interconnected Model                  
Advancing Excellence Through Quality

• Organizational 

membership

• Certification

• Certification preparation

• Individual membership

• Thought leadership

• Standards 

• Education 

• Communities 

• Events

• Publications

• Shared services

• World Partners

• Dual model necessitated by US tax restrictions on growth and strategic 

initiatives. 

• ASQ and ASQE are independent, yet complementary, entities that 

share a mission of bringing value and quality solutions to individuals 

and organizations.



Developing an objective FMEA

Alessandro Vasta

04/24/2021

The problem of Risk Priority Numbers
The comments in this document would have the ambition to be an extension to the article written by Donald
J. Wheeler with title “Statistical Process Control”. This article finally point out a problem of many FMEA
developments where the classical data referred as Severity (S), Occurrence (O) and Detectability (D) have all
assigned numerical values but the related numerical fields are effectively simply considered as ordinal scale
data. In other words, it is only possible to establish an order relationship between each value af a numerical
field, (that is 2 > 1), but without ratio scale references to provide to this numbers an objective meaning.
Nevertheless, the numbers representing S, O and D are multiplied together to obtain a function called Risk
Priority Number RPN in this way:

RPN = S ∗ O ∗ D (1)

This is a problem, because as pointed out by the above mentioned article, if the variable S, O and D have no
ratio scale and without an absolute zero, the operations of addition, subtraction, multiplication and division
are all meaningless operations. Then, the next section deals with the possibility of defining all the components
representing the risk function in such a way to allow a risk calculation with a mathematical meaning.

The Risk function
In the standard ISO14971 “Application of risk management to medical devices”, the risk is defined in this way:
combination of the probability of occurrence of harm and the severity of that harm. The above standards
accepts various methods to estimate risks, where each component: severity (S) and probability (P) could
belong to a qualitative or, if possible to a quantitative scale. When a full qualitative approach is adopted,
both S and P are represented by a finite number of levels, each of them defined by a description, then finally
defining a category potentially collecting multiple cases. This is the situation where S and P belongs to
ordinal scale data fields, for this reason the risks are analyzed by a so called risk chart, where all combinations
of severities and probabilities are represented on a matrix and each combination of risks is analyzed case by
case. This approach is reasonable if the number of levels is low as in the following example.
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The qualitative approach

Table 1: Severity of the final effect
Severity (S) Description
Significant Death or loss of function structure
Moderate Reversible or minor injury
Negligible Will not cause injury or will injurie slightly

Table 2: Probability of occurrence
Probability (P) Description
high Likely to happen, often, frequently
medium Can happen, but not frequently
low Unlikely to happen, rare, remote

Table 3: Risk Control Chart
Severity (S)

Probability (P) Negligible Moderate Significant
high R1 R2
medium R4 R5,R6
low R3

In the above example, a possible risk evaluation criterion could imply that only the Risk R1 and R3 are
judged acceptable while the remaining should require further mitigation. However, there are situations with
much higher complexity, where an higher resolution for severity and probability is required. In particular,
if the probability is split in two components O & D and also the severity S, are defined by 10 levels as in
the referred article, we should think to take a decision comparing 1000 different categories. Furthermore,
as correctly pointed out by D.J. Wheeler, the resulting RPN = S * O * D cannot be considered a priority
index, than even if S, O and D are represented by ordinal scale data fields, RPN is not an ordinal scale,
so if we want to perform a risk evaluation, we have to compare case by case all 1000 combinations!. For
some situations,this could not be the best approach, furthermore the comparison between close risks could be
affected by subjective interpretations.

A possible quantitative approach

Therefore, in order to achieve objectivity, a theoretical solution could be to adopt a full quantitative approach.
Concerning the probability of occurrence and referring it with P’, we could obtain it with a ratiometric
method. For instance, in medical contexts, the maximum likelihood estimation of P’ could be calculated
with the ratio n/N, where n = number of recorded failures/errors over N = number of treatments performed.
Moreover, always keeping the ratiometric properties, we could split P’ in two components as:

P’ = O’ * D’, where:

O’ is the frequency of occurrence of a failure mode and D’ is not defined just as a generic difficulty of detection
of the failure mode, but rather

D’ is the probability to fail the final effect prevention, given the failure occurrence.

In this way the computation of P’ is consistent, provided that the probabilities O’ and D’ are independent
and this is what generally happen.

Now, in order to achieve a full quantitative calculation of risk we should get a quantitative representation of
the severity, and this is what generally does not happen. A typical situation could be shown adding a column
to the previous Table 1, including an ordinal scale data column as in following Table 4:
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Table 4: Severity of the final effect
Severity Description S (ranking)
Significant Death or loss of function structure 3
Moderate Reversible or minor injury 2
Negligible Will not cause injury or will injurie slightly 1

S is an ordinal number assumption without any ratiometric meaning. So, if we perform now R = S * P’ or R
= S * O’*D’, we cannot in general achieve a ratio scale data for R, because there is no reason to assume that
the severity Moderate (S = 2) is two times the severity Negligible (S = 1).

Therefore, instead to assume an arbitrary ordinal scale for S, it can be calculated in this way:

• Given the lowest severity level S1 and assuming S1 = 1
• We indicate with Si all the remaining severity levels with i = 2,. . . ,m
• We determine P’i as the highest probability value that is still considered acceptable for all specific

severity level Si. Higher values are considered not acceptable, while lower or equal values are acceptable.
This probability value is the consequence of a decision that is in general context dependent. In reliability
contexts could be related to repair cost, while in safety context, like in medical devices risk analysis, P’i
could be in relation to the lowest probability technically achievable by the generally acknowledged state
of the art, provided that there is a therapeutic benefit to outweigh the risk. The determination of the
m values of P’i should be the crucial part for any development of risk analysis, on the basis of these
assumptions all risks are calculable and related to each other (see next point).

• We determine any Si with the following equation:

Si = P ′1
P ′i

(2)

In this way for any severity level Si, the corresponding risk at the probability P’i it will be always
aligned to:

R(P ′i )i = Si ∗ P ′i = P ′1 (3)

Therefore for all severity levels, the maximum acceptable risk is always the same value P’1, while for all
the other probability levels, the risks are calculated in ratiometric way by R = S * P’, where S = Si are
defined by equation (2) and the acceptability criterion.

Replacing P’ with O’ * D’ and applying the above quantitative criterion, we can finally rewrite equation (1)
in this way:

RPN = S ∗O′ ∗D′ (4)

Now, RPN has finally this double meaning:

• is a quantitative risk estimation
• is a priority index

Unfortunately the full quantitative approach described so far could imply difficulties in accurate probabilities
estimations, especially in complex systems where failure and errors come from very different situations. In
some cases is not possible a numerical probability estimation, but rather only assumptions, like associating to
a potential fault probability only an order of magnitude. So a more suitable approach, also proposed by ISO
24971 guidance, is to use a semi quantitative scale for probabilities.

A possible semi quantitative approach

In this case, the Probability of occurrence could be defined by ranking numbers, where each value represent
an actual probability interval as reported in the following table:
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Table 5: Semi-quantitative Probability of occurrence
Common terms Probability range P (ranking)
Frequent 10−3 < P ′ ≤ 10−2 5
Probable 10−4 < P ′ ≤ 10−3 4
Occasional 10−5 < P ′ ≤ 10−4 3
Remote 10−6 < P ′ ≤ 10−5 2
Improbable 10−7 < P ′ ≤ 10−6 1

We define the semi quantitative table with the constraint that any probability category represent a different
order of magnitude, therefore indicating with P’MAX the maximum value of the generic interval category in
Table 5, we can write P = log10(P’MAX)+7. Then, P is now a logarithmic representation of the maximum
value of the associated probability interval, no more only an ordinal ranking number. Each increment of
P represent a probability increase of an order of magnitude with base 10. This change is what, in many
situation is important to differentiate in terms of risk evaluation. For these data fields, sum and subtraction
are meaningful, representing changes in probability of as many orders of magnitude as there are increases or
decreases in P.

Given P, a conservative estimation of P’ is P’ = 10P-7, while a possible average estimation could be
P’=0.5*10P-8

Thus, returning to the initial example based on 10 levels for O and D we could define the following tables:

Table 6: Semi-quantitative Occurrence and Detectability
Common terms Probability range O D
Almost sure 10−1 < O′orD′ ≤ 1 10 10
very High 10−2 < O′orD′ ≤ 10−1 9 9
high 10−3 < O′orD′ ≤ 10−2 8 8
often 10−4 < O′orD′ ≤ 10−3 7 7
probable 10−5 < O′orD′ ≤ 10−4 6 6
occasional 10−6 < O′orD′ ≤ 10−5 5 5
Remote 10−7 < O′orD′ ≤ 10−6 4 4
Improbable 10−8 < O′orD′ ≤ 10−7 3 3
Very Improbable 10−9 < O′orD′ ≤ 10−8 2 2
Incredible 10−10 < O′orD′ ≤ 10−9 1 1

Therefore given O & D, the conservative estimations for O’ and D’ are: O’ = 10O-10 and D’ = 10D-10, then:

P ′ = 10O−10 ∗ 10D−10 = 10O+D−20 (5)

Therefore we can convey a semi quantitative representation for P with P ∈ [1,2,. . . ,20], where:

P = O + D, and 10O+D−21 < P ′ ≤ 10O+D−20 (6)

Then, given a 10 levels severity scale, and in similar way to the previous quantitative approach we can
determine for each severity level the maximum acceptable levels for P. In the next example, referring with
Pacc this vector, we suppose the maximum acceptable probability for the lower severity = 0.01 (P = 18) and
the following acceptable values obtained with unitary ranking decrements for the first 7 steps, and 2 units
decrements for the following 2 with the highest severities, that is:

Pacc = [18,17,16,15,14,13,12,11,9,7], so the severities can be calculated as: Si = 18/Pacci, with i = 1,2,. . . ,10.
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The severity table become:

Common terms S
1 Catastrophic 2.57
2 Critical 2.00
3 Severe 1.64
4 Very High 1.50
5 High 1.38
6 Medium 1.29
7 Moderate 1.20
8 low 1.12
9 very low 1.06
10 negligible 1.00

Finally, we can calculate a real risk priority number in this way:

RPN = S ∗ (O + D) (7)

Also this RPN, even if based on ranking numbers, has respected by construction the multiplication and sum
meanings. For this reason, can be assumed as quantitative risk estimation and consequently a priority index.

Comparison with example reported in D.J. Wheeler article
In this section, comparing the example reported in D.J Wheeler article [D.J.W.], with the example of the
previous section for the semi-quantitative approach, some additional considerations are pointed out.

The two approaches have the same level of complexity concerning all RPN terms S, O & D that have 10 levels
each. The basic difference is due to the terms of the former method that are only qualitative ordinal data.

The next figure recall the distribution of RPN for [D.J.W.] example with RPN = S * O * D, plotting it with
100 bars rather than 1000 as in the original article.

Histogram of Risks RPN = S*O*D

RPN
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Figure 1: RPN distributions for ordinal data method
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Where:

[1] "Number of distinct classes = 120"

[1] "Max RPN values per class = 24"

In the following plot is shown instead the classes distribution of the proposed method.

Histogram of Risks RPN = S*(O+D)
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without rounding on S calculation

Figure 2: RPN distributions for semi-quantitative data method

[1] "Number of distinct classes = 149"

[1] "Max RPN values per class = 66"

The highest bar in the histogram is located at RPN = 18 that is the acceptability threshold as defined in
the semi-quantitative example. The RPN density is higher for RPN close to the acceptability threshold and
especially for the lower risks, that are those useful to evaluate risks and take decision on possible actions. It
is worth noting that all RPN classes above the acceptability threshold do not have a particular interest.

Concerning previous Figure 1, we can only say that the distribution is more concentrated on the lower risks,
but we cannot have any idea about the relevant RPN region where could be important taking decisions.
However, in general the information included in Figure 1 is not really meaningful since it is not possible to
identify any RPN reference because the RPN classes are not numerically comparable.

Comparing instead the number of classes, the proposed method has more classes, that are 149 against the
120 for the ordinal data method. Moreover, the class correspondent to the acceptability threshold, collects 66
different risk combinations against 24 for the most populated class in the ordinal data method.

It is worth noting that the risks distribution could be affected by the rounding effect during S calculation. In
the following Figure 3 is shown the histogram adopting the rounding to the second decimal digits as in the S
table shown above.

[1] "Number of distinct classes = 168"

[1] "Max RPN values per class = 30"
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Histogram of Risks RPN = S*(O+D)
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rounding S calculation on 2nd decimal digit

Figure 3: Effect of rounding in S calculation

In any case, for roundings with 3 or more decimal digits there is no practical difference with case without
rounding.

Conclusion
Scientific thinking should pursue knowledge and the consequent potential decisions, on objective measures.
I found in my experience, the proposed semi-quantitative approach a way to take effective design and
operating decisions based as much as possible on an objective process. I said “as much as possible”, since the
determination of the maximum acceptable probability limits can be still affected by subjectivity, nevertheless,
they can become more and more objective as new data and new experience are gained. The standard
subjective approach, being the consequent risk evaluation affected by subjective interpretation, could imply
consistent delays when is important to take a decision in a timely manner. In addition, there is a higher
probability to take the wrong decision.

Finally, I think that the power of the proposed method stands on its capability to force the practitioner
to define, before starting the risk analysis, some project-dependent acceptability limits, which are the core
concept of any possible further decision.
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