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Many authors have discussed criteria for assessing the quality of qualitative studies.
However, relatively few have presented the results of using criteria for validity of qual-
itative studies. We investigated the quality of reconstructing interpretative frames, a
method for analyzing interview transcripts. The aim of this method is to describe a
person’s perspective, distinguishing between perceived problem definitions, proposed
solutions, empirical background theories, and normative preferences. Based on this
description, one should be able to estimate this person’s cooperation on implementing
specific changes in his or her practice. In this article, we assessed the interobserver
reliability of this analytical method as an indicator of its rigor. Six analysts recon-
structed interpretative frames on the basis of verbatim transcripts of three interviews.
The analysts agreed only moderately about the issues identified and which problems
should be prioritized. However, they showed remarkable unanimity as to the estimates
of the respondents’ cooperation on proposed solutions.
Keywords: qualitative analysis; interviews; data analysis; reliability
articles and books on the “quality” (“validity,” “credibility,” or
of qualitative research deal with the question of how to assess the
f a study that has been performed. Rarely, however, are the results of
ese criteria published (Clavarino, Najman, and Silverman 1995;
003). Moreover, there is discussion as to which criteria should be
ssess the quality of a qualitative study. Commonly, the discussion
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centers on the concept of truth and the question of whether truth is universal
or local and determinable. According to many authors, criteria used for quan-
titative research are also applicable in qualitative research, which is to say that
validity and reliability are meaningful concepts in qualitative research.

Discussing validity is important not only for estimating the trustworthi-
ness of research findings but also for scrutinizing the aims and scope of the
methods used. In this sense, discussing validity is an instrument for improv-
ing methodology. Validity is context bound, however (Yanow 2000). That
is, it depends on the aims of a method and the context in which this method
is used. For example, it is well known that (Western) methods for assessing
health-related quality-of-life issues are not valid in many African countries
(Mkoka et al. 2003).

Furthermore, it is important to acknowledge that qualitative research and
quantitative research do not exclude each other. It is more useful to view both
as approaches, which in practice may involve using several different methods
for data collection and analysis, some qualitative, some quantitative. Each
method features its own definition of reliability. If a question is quantitative
in nature, it is perfectly appropriate to use quantitative approaches, even when
the subject of study is a qualitative analytical method.

In this article, we address a method for analyzing qualitative data, that
is, the reconstruction of interpretive frames. This analytical method is used
within the context of so-called fourth generation approaches to evaluation.
It allows for eliciting stakeholders’ views to estimate the likelihood that
these stakeholders cooperate on a set of proposed solutions, or policy inter-
ventions. Our aims are to (1) explain how validity and reliability are defined
in the context in which the method is used, (2) explain why validity and
reliability are important in this context, and (3) demonstrate how reliability
can be assessed.

VALIDITY IN FOURTH GENERATION APPROACHES

Unlike researchers who are quantitatively oriented, many “qualitative
researchers” would claim that they are not interested in the truth. Rather, they
would inquire into a respondent’s version of the truth. Still, qualitative
research aims at knowledge. That is, qualitative research is still defined as a
scientific endeavor that is successful if, in the end, it produces knowledge that
is broadly accepted, even if truth is considered a local concept. It is at this
point that fourth generation approaches to qualitative research mark a differ-
ence. According to these approaches, knowledge should not be considered an
end point of inquiry. Instead, action (e.g., policy recommendations) should.
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To be sure, knowledge is important as a sound basis for action. Consequently,
knowledge claims should be meticulously scrutinized, but they primarily
serve deliberation processes, which should culminate in action or change.
This has important consequences for the concept of validity involved.

Guba and Lincoln (1989), inventors and two advocates of the fourth gen-
eration evaluation approach, view evaluation as a procedure “in which a com-
bination is made of responsive focusing (using the claims, concerns and issues
of stakeholders as the organizing elements) and a constructivist methodology
(which aims to develop consensus among stakeholders who earlier held dif-
ferent or conflicting constructions)” (Guba and Lincoln 1989:71). Central in
their methodology is the hermeneutic dialectic process. It consists of one or
more rounds of open-ended interviews with stakeholders. It starts with an
interview with a first respondent to determine his or her construction of the
investigated phenomenon. Next, the researcher interviews a second respon-
dent to determine his or her construction. Furthermore, the researcher con-
fronts the second respondent with claims, concerns, and issues raised in the
interview with the first respondent. The interviewer then makes a shared con-
struction based on these two interviews. Then a third respondent is inter-
viewed, and so on. Ideally, this process proceeds until no new information is
added. In the view of Guba and Lincoln, the aim is to reach consensus.

Obviously, “traditional” criteria (internal validity, external validity, and
reliability) are not useful in this approach. Reproducibility is considered
irrelevant because in qualitative research, the researcher is commonly inter-
ested in practices that are strongly bound to a specific context (including
time and place). Similarly, the fourth generation researcher would not aim
at generalizability. On the contrary, fourth generation evaluation should
produce change to provide solutions for problems conceived in a specific
context. Thus, in fourth generation evaluation, reliability of interviews loses
in significance, for if evaluation aims at action rather than knowledge, then
reliability in the sense of being researcher independent and yielding the
same results on repeated measurements is not only futile but even undesir-
able. Therefore, Guba and Lincoln prefer to use “dependability” instead.

However, Guba and Lincoln have derived their criteria from the aims 
of fourth generation evaluation as a whole. The question remains whether
these criteria apply to methods (e.g., methods for analyzing interviews used
within the process). Could concepts of validity and reliability be meaningful
there? One could argue that if the analyst has difficulties with interpreting an
interview, several interviews should be scheduled to adjust the interpretation
until analyst and respondent agree to an interpretation that covers the
respondent’s version of the truth. However, we would argue that in fourth
generation evaluation it is unwise to exclusively rely on the self-correcting



mechanism of the hermeneutic process, if only for reasons of efficiency.
Constraints on time and money call for an analytic tool that makes it possi-
ble to interpret someone’s ideas in a sound way. It is at this level, then, that
we do believe that reliability remains important.

RECONSTRUCTING INTERPRETATIVE FRAMES

Reconstructing interpretative frames is one such method for analyzing
interviews. The term interpretative frame is used by Grin and van de Graaf
(1996, based on a synthesis of Schön 1983 and Fischer 1980) to refer to a
quadruple set of elements that determine a respondent’s view: context-
specific problem definitions, solutions, empirical and ethical background
theories, and normative preferences. Grin and van de Graaf argue that the
“second-order notions” of background theories and normative preferences
span the space within which problems are defined and solutions sought.
This adds some precision to understanding the process initiated in fourth
generation evaluation. Careful analysis of interviews in terms of interpreta-
tive frames helps—at the level of knowledge—in sorting out what is agreed
and disagreed on, and thus helps in preparing subsequent interviews. But
reconstructing interpretative frames is even more useful for designing
widely endorsed solutions to problems encountered and estimating the like-
lihood that participants agree to these solutions. The idea is that coopera-
tion on the implementation of policy measures depends on whether
stakeholders consider these policy measures meaningful from their own
interpretative frame. A measure is considered meaningful by a particular
stakeholder if it solves his or her problems and does not violate his or her
background theories and normative preferences. Thus, in designing policy
measures, it is relevant to identify the actors involved and their interpreta-
tive frames. Clearly, the method fits Guba and Lincoln’s (1989) fourth gen-
eration approach, which similarly aims at agreement over policy measures.

Until now, little has been published on the validity and reliability of this
method or comparable methods (Grin, van de Graaf, and Hoppe 1997). To
assess the interobserver reliability of the method, we aimed at answering
the following research questions:

1. To what extent do different analysts agree on (1) issues identified and (2) the
most important problem definitions for each respondent?

2. To what extent do different analysts agree as to whether respondents would
cooperate on a set of proposed solutions?
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METHOD

We used the transcripts of three interviews from a fourth generation
evaluation of cochlear implantation (CI) in deaf children (Reuzel 2004). A
cochlear implant, or “bionic ear,” is a device that provides a hearing sensa-
tion to profoundly deaf people. Sounds from the environment are trans-
duced by a microphone, processed by a so-called speech processor, and
then transferred to the acoustic nerve through electrodes. Surgery is
required to implant the receiver coil and connect the electrodes. Through
extensive rehabilitation, recipients can learn to interpret the auditory input
they receive. Although the technology is effective in most individuals, the
technology has raised considerable controversy because its development,
implementation, and evaluation have been primarily based on a medical
perspective on deafness as a handicap to be eradicated. Seen from this per-
spective, CI helps ensure that deaf persons are integrated into the “hearing
society” as much as possible. However, advocates of CI, who have been
responsible for the development and evaluation of the technology, have
largely neglected deaf concerns about the sustainability of deaf culture and
the social and emotional development of deaf children. These concerns are
associated with an alternative view on deafness referring “to socio-cultural
characteristics of those hearing-impaired persons who consider themselves
to belong to a special (deaf) community” (Tellings 1995:21). The perspec-
tive on deafness as a handicap is thought of as a threat to this community.
Furthermore, deaf children would be in danger of experiencing social and
emotional pressures because of discrimination and high expectations, the
effects of which could be serious and lasting.

A fourth generation evaluation was undertaken (Reuzel 2004) to identify
the conditions under which implementation of CI might be effective and
acceptable. Moreover, it was felt that the evaluation perhaps could restore
the severely deteriorated trust between advocates and opponents of CI. This
fourth generation evaluation was, in fact, a response to the claim of many
opponents that not only CI, but also the health technology assessment stud-
ies undertaken to support policy decisions on it, were dominated by a 
conventional medical rationality. The project involved of a series of open-
ended interviews with fifty-one different stakeholders. Among the most
important issues that came up was communication, particularly the ques-
tion whether a deaf child wearing a cochlear implant should be raised and
educated using oral language, sign language, or a combination of both. It is
this issue that we have emphasized in assessing the validity of reconstruct-
ing interpretative frames.
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RECONSTRUCTING INTERPRETATIVE FRAMES

Using the verbatim interview transcripts, six analysts employed within
our department have reconstructed the interpretative frames of three
respondents. One of them (Reuzel) was the interviewer. The other analysts
were familiar with evaluation studies in health care but inexperienced in
reconstructing interpretative frames and only superficially acquainted with
the CI problematic. They received brief training (three half days, by Grin)
on the theory of reconstructing interpretative frames. Moreover, they were
provided with a protocol with references to Miles and Huberman (1994) on
the coding of texts and Grin et al. (1997) on the method of reconstructing
interpretative frames.

Next, all analysts independently analyzed the interview transcripts, coding
for the issues encountered and the four elements of the interpretative frame.
No agreements had been made beforehand as to the coding of issues. After
analyzing the first transcript, the results were discussed between the analysts
and John Grin. After analyzing the second and third transcripts, the analysts
filled out a questionnaire, prompting them to note the three most relevant
problems for each respondent and predict the cooperation of each respondent
on a set of predefined solutions. Answer categories included “yes,” “no,” or
“indeterminate.” One problem is that exposure to oral language in schools for
the deaf or hard of hearing is usually insufficient for optimal use of CI. Three
solutions were found:

1. Children with CI should attend mainstream schools as soon as possible.
2. Ambulatory services should be increased.
3. Regional expertise centers in which schools for the deaf, schools for the hard

of hearing, and mainstream schools cooperate are necessary.

Two solutions referred to the problem of communication between hearing
and deaf persons, particularly in the first years of life:

1. Simultaneously offering sign language and oral language is necessary to
enable early communication with deaf children.

2. Parents of deaf children should learn sign language to better communicate
with their children.

We also noted what arguments for or against cooperation the analysts
ascribed to the respondents and to which elements of the respondents’ inter-
pretative frames these arguments referred.



Finally, to further interpret interanalyst similarities and differences, we
discussed the results during two 2-hour sessions.

ANALYSIS

We compared the reconstructions of the analysts as to the following items:

• the issues identified in the first interview
• the three most important problems for each respondent
• a prediction of the cooperation of each respondent on the five proposed solutions

A qualitative description was given of the agreement on issues identified
and the lists of three most important problems.

To assess the degree of agreement among analysts about the respondents’
cooperation on proposed solutions, reliability coefficients were calculated. A
quantitative calculation is possible because the number of outcomes is lim-
ited (three options) and have an order in ranking. One reliability coefficient
was calculated for each respondent. The calculation method has been
described in detail by Streiner and Norman (1991) and is based on the analy-
sis of variance. The overall variability in answers could be attributed to three
sources of variability: variability attributable to the analysts, variability attrib-
utable to the interventions, and residual variability.

We replaced the answers (yes, indeterminate, no) with numeric values.
We valued a “yes, the respondent will cooperate” as 1, “indeterminate” as
0, and “no” as –1. We assumed that (1) an indeterminate is situated between
a yes and a no; and (2) the difference in scores between yes and indetermi-
nate is equal to the difference in scores between indeterminate and no. On
these assumptions, the outcome is independent from the selected values.

The overall variability is based on deviations between the observed val-
ues and the average value of all observations. The variability attributable to
analysts is based on the deviation between the average value for each ana-
lyst and the average value of all observations. The variability attributable to
interventions is based on the deviation between the average value for each
intervention and the average value of all observations.

To calculate the reliability coefficient, the variability attributable to the
interventions is divided by the overall variability (variability attributable to
the analysts, variability attributable to the interventions, and residual vari-
ability). The reliability is expressed as a number between 0 and 1, 0 indicat-
ing “no reliability” and 1 indicating “perfect reliability.” If all analysts agree,
the variability attributable to the analysts is low and the coefficient is high.
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RESULTS

Five analysts reconstructed the interpretative frames for the interview with
respondent A (R, W, G, M, and J). Four analysts reconstructed interpretative
frames on the basis of interview transcripts pertaining to respondents B and
C (R, W, G, and M). Five analysts completed the questionnaire for respon-
dents A and B (R, W, G, M, and H). Four analysts completed the question-
naire for respondent C (R, W, G, and M).

Identified Issues

The analysts identified the following issues: language, education, coun-
seling of the child, and eligibility criteria for CI (see Table 1). The coding dif-
fered among analysts as to the measure of detail. For example, issues that
were coded as “CI in general” by two researchers were identified by the other
analysts as issues concerning the role of the counselor, social well-being, and
identity. Not surprisingly, the analyst who had held the interviews (R) made
the most detailed list of issues. Moreover, the analysts appeared to attach dif-
ferent meanings to concepts such as “communication.”

TABLE 1
Relevant Issues in the Interview with Respondent A, 

Identified by Four Analysts (R, W, J, M)

Identified Issue R W J M

Language X X X X
Education X X X X
Counseling of the child X X X X
Indication for CI X X X X
Education/counseling of parents X X X
Funding X X
Identity X
Pressure of work (counselor) X
Role (counselor) X X
Social well-being/communication X
Equipment X X
Discussion around CI X
Use of protocol X
CI in general X X

NOTE: CI = cochlear implantation.
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Most Important Problems

In interview A, all analysts identified the problem that “language input
is generally insufficient for deaf children” (Table 2). The lists for interviews
B and C, however, were more diverse (Tables 3 and 4). Regarding interview
B, three out of five analysts mentioned the problem of gearing language
input to the capabilities of individual deaf persons. The problem that oral
language alone is insufficient for a healthy social emotional development
was also mentioned frequently. On the basis of interview C, two out of four
analysts identified the problem that the medical perspective is dominant in
information for parents. Two analysts mentioned that deafness is more than
not hearing and that the social emotional development of deaf children is at
stake. All other problem definitions were mentioned by only one analyst.

Expected Cooperation on Proposed Solutions

Analysts were asked to consider fifteen (three × five) combinations of a
respondent and proposed solution. In eight combinations, all analysts agreed
about the likelihood that the respondent would cooperate on the proposed

TABLE 2
Three Most Important Problem Definitions for Respondent A,

according to the Five Analysts (R, W, G, M, H)

R W G M H

Language input is generally X X X X X
insufficient for deaf children

Information on deafness and X
CI is not objective

Value of CI for an individual X
is difficult to assess

Conditions for integration X
in regular education

Indication: who decides X X
who are qualified for CI

Children cannot use CI directly X
CI not available for everyone, X

because of fewer financial
sources

Education should be X
geared to one another

NOTE: CI = cochlear implantation.
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TABLE 3
Three Most Important Problem Definitions for Respondent B,

according to the Five Analysts (R, W, G, M, H)

R W G M H

Gearing language input with possibilities X X X
of individual children; an individual
approach in education is preferable

Oral language is insufficient for X X X
social emotional development

Insufficient nuance in information/ X
expectations of parents

It is not clear what is the best X
way to communicate

Unclear how to obtain the maximum X
with right mix of bilingualism

Deaf people do not respect parents’ X
choice for CI

At schools, no agreement on using oral X
language, sign language, or both

Regular education, whereas deaf education X
seems more suitable

NOTE: CI = cochlear implantation.

TABLE 4
Three Most Important Problem Definitions for Respondent C, 

according to Four Analysts (R, W, G, M)

R W G M

Adequate information is necessary; medical X X
perspective in information dominant

Deafness is more than not hearing; culture X X
and identity, acceptance of deafness
by hearing people and deaf

(Uncertainty on) social emotional X X
development of children

Deaf have language deficiency X
Self-image of deaf is indistinct X
Deaf always push themselves X

to the limit
Consequences of CI are indistinct X
People think that input of sign X

language suffices

NOTE: CI = cochlear implantation.
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solution (Table 5). In one situation, analysts fully disagreed. In the remaining
six situations, some small differences were found.

Most differences were found in the predicted cooperation of respondent A.
The calculated reliability ratio was .73. The analysts disagreed on the coop-
eration on the last three solutions. All analysts referred to respondent’s back-
ground theories but interpreted these differently. Some analysts indicated that
information was missing. Apparently, the respondent’s opinion was nuanced.

Fewer differences were found in the predicted cooperation of respondents
B and C. For both respondents, reliability ratios were .98. In most situations,

TABLE 5
Estimated Cooperation of the Three Respondents on 
Five Proposed Solutions by Analysta (R, W, G, M, H)

Respondent A Respondent B Respondent C

Solution R W G M H R W G M H R W G M

1. Children with CI should yes yes yes yes yes no no no no no no ? no no
participate in regular
education as soon as
possible.

2. The capacity of yes ? yes yes yes ? ? yes ? yes no ? no ?
ambulatory counselors 
should be increased to 
optimize the input of 
oral language at school 
and at home.

3. Regional expertise ? no ? ? ? no no no no no ? ? ? ?
centers in which schools 
for the deaf, schools for 
the hard of hearing, and 
regular schools 
cooperate are necessary.

4. Offering sign language yes yes ? ? ? yes yes yes yes yes yes yes yes yes
besides oral language is
necessary to facilitate
communication with the
child.

5. Parents should learn yes ? ? no no yes yes yes yes yes yes yes yes yes
sign language so they 
can better communicate 
with their children.

NOTE: CI = cochlear implantation.
a. “Yes” means that it is likely that the respondent will cooperate on the proposed solution accord-
ing to the analyst, “no” means that the respondent will not cooperate according to the analyst, and
“?” indicates that the analyst could not ascertain whether the respondent would cooperate.



the analysts agreed and mentioned similar arguments, referring to respon-
dents’ background theories. Furthermore, the answer “indeterminate” was
given less often. In three situations, some analysts answered that the issue that
the proposed solution referred to was not addressed in the interview, whereas
others based their judgments on background theories. Finally, all analysts
agreed that cooperation on the fourth solution was to be expected of all
respondents.

DISCUSSION

In this article, we presented the results of the reconstruction of interpreta-
tive frames by six analysts. We found that the analysts agreed only mod-
erately on issues identified and the most important problems for the
respondents. Texts coded as “CI in general” by some analysts were coded in
greater detail by others, the analyst who had held the interviews achieving the
greatest detail. From the discussion among team members, it became clear
that the identification of issues depends on prior knowledge from the analyst.
For example, the analyst who held the interviews probably recognized issues
that had been dealt with in other interviews. Another possible explanation is
that this analyst was more experienced in reconstructing interpretative
frames.

Other authors found a high agreement in coding of text among analysts
(Clavarino, Najman, and Silverman 1995). Ryan (1999) also reported on a
comparison among multiple coders. However, the aim of this analysis was
not to assess the validity or reliability of the coding method. Ryan argued
that comparison of multiple analysts could also be used to identify core and
peripheral issues from a text. He emphasized text fragments that are coded
by several analysts. An explanation for the high agreement claimed on the
basis of these studies might be that agreements regarding the codes to be
used had been made before analysis.

In our study, we only agreed that two kinds of codes should be used: one
concerning the four elements of the interpretative frame and one concern-
ing the issues discussed in the interview. No agreements were made on the
coding of these issues.

Agreement on Cooperation

Although it is not always appropriate to use quantitative measures in
qualitative research, we consider quantitative measures appropriate in our
analysis. For instance, results from qualitative research need not always be
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replicable, in case of which quantification is inappropriate. However, we
asked to what extent analysts agreed on the likelihood that a respondent is
willing to cooperate on a set of proposed solutions, which involves a quan-
titative question.

We found that the agreement among the analysts as to the estimated coop-
eration of actors B and C on the proposed solutions was fairly high. Streiner
and Norman (1991) consider a score of .75 as a minimal requirement for a
useful instrument.

Analysts moderately agreed on the cooperation of respondent A. In the
calculation of reliability coefficients, we have accounted for three sources of
variability: variability attributable to the analysts, variability due to differ-
ences between the proposed policy measures, and residual variability. The
extent of agreement found with respect to respondent A may result from dif-
ferences among the analysts or from residual variability. In our data, the low
agreement resulted from a relatively high residual variability (data not
shown). Inadequate interviewing may affect the reliability assessments of
expected cooperation on policy measures. Poor interviewing (on the part of
either the interviewer or the respondent) could leave a respondent’s view
unclear or obscure; as a result, analysts interpret it differently and the resid-
ual variability increases. The limited experiences of the analysts could also
explain the relatively high residual variability with respect to respondent A.
In that case, the relatively high levels of agreement found for respondents B
and C indicate a learning effect. Finally, in the questionnaire, solutions were
introduced by a short description of a problem to provide the analysts with
some context. Sometimes an analyst remarked that the problem appeared not
to be acknowledged by the respondent. This might also affect the analyst’s
prediction. It might be better to present solutions alone.

It is difficult to tell which explanation accounts for the extent of agree-
ment found. However, in any case, our calculation of the extent of agree-
ment indicates that there is a problem concerning validity and reliability.
Similarly, a high degree of agreement may be interpreted as an indicator of
good reliability.

Mostly, when analysts estimated a respondent’s cooperation, they referred
to similar arguments, which often derive from the respondent’s background
theories. Sometimes, analysts would be cautious and answer that an issue
was not addressed in the interview, whereas others would not hesitate to
predict cooperation on the basis of the respondent’s background theories.
As we noted, the theoretical idea is that cooperation is likely if (1) the inter-
vention is conceived of as a solution to his or her problems and (2) the 
solution does not conflict with second-order notions. Apparently, it was 
not always easy to unambiguously assess whether a solution that is not



explicitly discussed will conflict with someone’s second-order notions.
Here again, our discussions indicated that the amount of prior knowledge
could explain much of the interanalyst variation.

Limitations to Our Study and Steps for Further Inquiry

A limitation of our study was that we restricted our analysis to interview
transcripts. In fact, reconstructing interpretative frames involves both inter-
viewing and analyzing the interviews. It is plausible to think that if all ana-
lysts had been involved in data collection, we would have found more
agreement. It would be interesting to compare outcomes of the whole process
of interviewing and reconstructing interpretative frames. However, this is
more complicated to arrange in practice.

Furthermore, we assessed the agreement among analysts in their esti-
mates of respondents’ cooperation on a set of proposed solutions. Even
when all analysts agree on the cooperation of a respondent, the question
remains whether the actor will actually cooperate. A high agreement among
different analysts is not enough to establish the validity of the interpretation
of data. It is possible that all analysts are wrong about the interpretation.
Moreover, in reality, it is possible for a respondent to change his or her per-
spective. Guba and Lincoln (1989) acknowledge changes in the perspec-
tives of the respondents as one of the hallmarks of quality. In fourth
generation evaluation, the results of the data analyses do not mark the end
stage of a research project but are submitted to the respondents in a contin-
uous process. The next step would be to monitor whether the respondents
indeed cooperate on the proposed solutions when these are implemented.

CONCLUSION

The method of reconstructing interpretative frames from verbatim tran-
scribed interviews seems reliable to assess the cooperation of respondents on
proposed solutions. Thus, the method is useful for identifying widely
endorsed policy interventions. Nevertheless, in some situations it might be
difficult to assess cooperation on issues that were not discussed in the inter-
view. The method is less reliable when it comes to identifying relevant issues
raised by the respondents and the most important problem definitions, at least
with analysts not involved in data collection. When more than one analyst
cooperates in one project, it might be advisable to make agreements on the
coding of issues. In particular, a shared understanding of the problematic and
an associate coding system might significantly improve reliability.
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