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Abstract This paper describes g replication conducted to compare the effectivencss

of inspectors ustng Perspective Based Reading (PBR) (o the effectivencss of
Inspectors using a checklist. The goal of this replication was 1o better understang the
complementary aspects of the PBR perspectives. To this end, a brief discussion of
the original study is provided as well as a more detailed description of the
replication. A detajled Statistical analysis is then provided along with analysis of the
PBR perspectives,

For the individual PBR PeIspectives, we saw an interesting dichotomy: In the
original study there was litile overlap among the serts of defects found by each of the
three perspectives, while in the teplication two of the three perspectives foung

Keywords Software inspections - Experimenta] replication - Laboratory package .
Software reading techniques - Requirements documents

1. Introduction

Scenario-based reading fechniques are an effective Wway of mmproving the efficiency
and quality impact tesulting from software inspections-which are well documented
as a highly effective practice for defect reduction (Shull et al., 2002a). Unlike other
inspection methods, Scenario-based reading techniques explicitly analyze the stake.
holders of the inspected document and provide each inspector with an appropriate
and targeted quality focus. The major differences seen when applying reading

for inspecting natural language Tequirements documents (Basili et al., 1994),
(Ciolkowski et al., 1997), (Shul, 1998), formal requirements documents (Porter
and Votta, 1998), user interfaces (Zhang et al., 1999, object oriented designs
(Laitenberger ot al., 2000), (Conrad; ct al, 2003) and code (Laitenbcrgcr et al,,
2001}, These individual reading techniques are used by inspectors prior to a team
meeting (or virtual team meeting). The studjes discussed in this Paper focus only on
the individual defect detection phase. Any results reported for teams of inspectors

provide the observed benefits, There has been some controversy, for example, over
whether the unique quality focys assigned to each reviewer results in Jess overlap in
the defects caught by the reviewers, and hence increases the gverall team detection
rates. In an early study of Perspective-Based Reading (PBR), a specific reading

lechnique tailored for inspections of natural-language requirements documents,
researchers presented subjective results that scemed Lo indicate that when PBR was
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different perspectives found few defects in common (Basilj et al., 19963, However, »
later replication of that study used a more Tigorous statistica) analysis and concluded
that there was in fact no significant difference among the different berspectives ip
terms of the defects that they find (Regnell et a_. 2000,

To investigate this discrepancy, Wwe undertook another replication of (he study in
a different environment, Furthermore, we reanalyzed the daja Irom the original
study using a more Tigorous statistical approach similar to that used by Regnel] ef 4]
Our primary research goal was

To understand whether the PRR Perspectives differ from each other in termg of
effectiveness and specilic defects found.

Because other studies have shown that a reviewer’s effectiveness when using
PBR can vary based on the leve] of his or her experience (Shull, 1998), we also
decided (o Investigate reviewer experience a5 a possible confounding variable,
leading to an additional research goal:

inspections and/or PBR will perform this tailoring based o €Xpertise and
CXpericnce, (However, ongoing work is aimed at making this more automated
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122 Empir Software Eng (2006) 11 119-142

elfectively replicating software engineering experiments (Shull et al., 2002b). A
team of researchers from Brazil conducted the replication described here, These
researchers were independent from the team of researchers at {he University of
Maryland who conducted the original study, During the replication, there was
interaction between the replicators ang the original experimenters. A{ the
conclusion of the study, the replicators from Brazil worked with the original
€xperimenters to analyze and synthesize the data and the results. These two groups

performed.

2. Short Description of the Original Experiment

The original experiment, conducted at the University of Maryland, compared the
effectiveness of teams of subjects using PBR to the effectiveness of teams of subjects
using their normal technigue for delecting defects in a requirements document, We

chose to replicate thig study because it was g well designed study, where the

remainder of this section Suinmnarizes the original study (Basili et al., 1996).
The research questions {denoted O1-03, for Original study) were:

Ol) If teams of individuals (such as during an inspection meeting) were given

02) If individuals read a document using PBR, would they find a differen( number
of defeets than if they read the document using their normal technique?

0O3) Does a reviewer’s experience in his or her perspective affect his or her
elfectivencss with PBR?

Subjects

PBR, and then applied PBR to review two different documents.

Marerials
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authors, There was no procedure or scenario to follow nor any indications about
which types of defects might affect which parts of the documen;t.

Lo inspect a generic document and afterwards a NASA document. The order of the

Resulty
Based on the three rescarch questions, the results were as follows:

OI) Teams of subjects using PBR found more defects overall than teams of
subjects using the normal NASA technique. This result was  statistically
significant.

02) Individual subjects inspecting the generic documents (ATM & PG) found
more defects when using PBR than when using their normal NASA
technique. This result was also statistically significant. When Inspecting the

result was not statistically significant.
03) There was no correlation between ap inspector’s experience in their PBR
perspective and their inspection effectiveness.

A laboratory package describes an experiment in specific terms, provides

They establish a basis for confirming or denying original results, complementing the
original experiment, and tailoring the object of study to specific experimental

Group 1 Group 2
Uiufll ASA A document inspection NASA B document ins eclion Fizst Day
Technique %-ﬂmm
Training in PBR .
N PER PG document inspection ATM document inspection Sel?r,'d
Technigue Day

NASA B document inspection

NASA A document mspection o

Fig. 1 Design of the original study
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contexts. A laboratory package is available for this experiment http/iwww.cs.um
d.cdu/projects/SoflEng/ESEG/manual/pbr_package/manuaI.hlml).

3. The Replication

3.1. Goals of the Study

Rl and R2 (where the ‘R’ indicates that the research question was added for the
replication )

study. Also, having identified a potential confounding factor in reviewer experience
(also described in Section 1), we kept research question O3 from the original study.
Regarding these questions we introduce only one change: we compared PBR 1o
checklist inspections, the current industry standard, rather than to the techaigue
hormally applied by NASA subjects (our subjects did not know the NASA
technigue).

Ol) Do PBR teams detect more defects than Checklist teams?
02) Do individual PBR or Checklist reviewers find more defects?
03) Does the Teviewer’s experience affect his or her effectiveness?

The secondary analysis in the original study showed that PBR was beneficial noy
only for teams, but also for individuals. So, in the replication we wanted to get
further insight into the differcnces between individual PBR users and individual

checklist users. Question R3 was added for this reason.

R3) Do individuai reviewers using PBR and Checklist find different defects?

32, Subjects

Subjects (18 undergraduate students with slightly more than one year of classroom
experience on average, from the Sofltware Engincering course at University of Sao
Paulo ar Szo Carlos) were randomiy divided into iwo groups of nine (bascd on the
experimental design in Section 3.4),

‘The subjects all rated their English-language skills to be al least “medium.” The
researchers agreed that the leve] of English was adequate for participation in this
study. The subjects in the two Eroups were not significantly different fromcach otherin
terms of experience as software enginecrs. About half of the subjects had two years or
more as develapers with only two of them having more than three years. Thus, in
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general, the subjects’ industria] experience was low. F urthermore, the subjcets generally
had low experience in their assigned PBR perspective,

3.3, Materials

requirements (21 functional and 16 non-functional) and 28 seeded defects, Each
subject used a checklist and cne of the three PRR perspectives. The checklist was
more systematic than the ad hoc procedure used in the original study. In both the
pilot study (described below) and the replication, the subjects found new defecis
that were not found in the original study. The results and analysis presented jn this
paper include these new defects: ATM with 37 {7 new defects) and PG with 372 (4
new defeets),

3.4. Procedure

The procedure includes the experimental design, the pilot study, the main steps
conducted during the replication and the data collection.

Design
the {irst day of the original study, the subjects used their normal technique, while in
the replication they subjects used a defect-based checklist.

Pilot Study

concepts in their own environment before running a ful] experiment. The pilot study

steps were taken to help cnsure the quality and conformance of the experimental
process,

For example, the replicators did not understand why the same amount of training
time was specified for both the usual technique and the PBR approach, since they

Group 1 Group 2
Dexigner

Tester User Desiguer Tester

3 Subjects | 3 Subjects | 3 Subjects | 3 Subjects | 3 Subjects
ATM document inspociion ]

Training in PBR

PG document inspection

Checklist First Day

PG document inspection

Second

ATM document inspection _ Day -

Technigue

Fig. 2 Experimentat design
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cqual for both techniques. It is important to point out that the training is a threat 1o
validity, because the two techniques had varying complexity, This poiat should be
addressed in further experiments,

The pilot study used the same experimental design as the full experiment. Sjx
Masters and PhD students from the Software Enginecring Laboratory at University
of So Paulo and Sio Carlos were divided into two groups, with cach PRR
perspective being used by one subject. These stbjects had an average of 5 vears pf
classroom cxperience as developers.

The data collected in the pilot study was in line with the previous results for (he
ATM document and inconclusive (ie., there was no significant difference between
the lechniques) for the pG document. The quantitative resylts provided the
replicators with confldence that they had achieved 3 minimal leve] of understanding
to continue with a fui) study. Aside from identifying missing knowledge, such as the
amount of time spent in training, the pilot study gave the replicators an Opportunity
to better understand how to conduct the study.

Based on our experience. we recommend including a pilot study in any
replication process. The pilot study is a usefy] tool for mastering the underlying
coucepts, that is the details of the techniques under study, and tacit knowledge, that
1s information about how to run an experiment that is naot recorded in the
documentation, and assessing process conformance, to ensure that the study done by
the replicators will be tomparable the original study, before any significant
replication effort is undertaken,

At the conclusion of the pilot study, the main study began. It consisted of the
following steps:

1. Subjects filling out the consent form and the background survey;
2. Experimenters training the subjects in the techniques;

3. Subjects applying the techniques;

4. Expetimenters collecting data and analyzing it;

5. Experimenters’ feedback to the subjects.

Training

Applving the Techniques

After the training, the subjects applied the Checkiist and PBR techniques in sessions
of 1 hour and 45 minutes each. On the first day, afier receiving training in the
Checklist method, the subjects from Group 1 reviewed the ATM document and
subjects from Group 2 reviewed the PG document. Each subject was assigned to one
of threc subgroups for PBR {one for each perspective). On the second day, after
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the defect. The subjects did not register the time al which each defect was found. in
future studics, we wil] ask for this information so that we can conduct further analysis on
the learning curve of the techniques. Mosi of the subjects finished the reading activity
before the allocated time had clapsed. (For the ATM document 5 of the |8 subjects
used the entire 105 minutes, For the PG document only 2 used the entire 105 minutes. )

Data Collection

is found, (assuming each subject has the chance to find the defect). The
maximum number of becurrences for a defect is the tumber of inspectors in 4

Section 3.5.6 there is a group for each of the three perspectives. The tatal
number of oceurrences of al] defects (TotalOc) is calculated as:

H

TotalOc = Z (x)

i=1
where x; is the number of defects found by subject .

Because occurrences measures the amount of overlap among a group of
subjects, for each individual subject, the number of defects and occurrences is
the same.

* Effectiveness: The average percentage of defects found by a group of subjects. [t
is calculated as:

(i (x,—/y)) *100/n

=1

as.

Sren)

@_ Springer



128 Empir Software Eng (2006) 11 119-142

where x; is the number of defects found by the subject i, k; is the effort (in hours)
used by subject 7 and 5 is the rumber of subjects in the group.

351 Or: Do PRR Teams Detect More Defects than Checklist Teams?

To investigate this question, we posed hypotheses similar (o those in the original
study. Also, as in the original study, analysis relies on a permutation test, in which
leam success rates are reasoned about based on computing the overlap of sets of
individual reviewers who did not actually work together in a team. The underlying
assumption behind such a test s that if PBR and non-PBR reviewers perform
differently then teams composed of subjects who gl applied PBR (or who ]
applied a non-PBR technique) should produce different resulis than teams in which

PBR and non-PBR reviewers were mixed.

team scores.

Ha: The defect detection rates of teams applying PBR are higher compared 10
teams using the Checklist technique. That is, every successive dilution of a
PBR team with a non-PBR reviewer decreases the elfectiveness of the team.

Doing a permutation test, as done in the original expertment, there were 48620
distinct ways to assign the reviewers into groups of 9. The group with o dilution
{all PER reviewers) had the 24769¢h highest test statistic, corresponding Lo a p-value
of 0.51. Therefore, unlike the original study, we cannot reject the hypothesis Ho.

3.5.2. 02 Do Individual PBR or Checklist Reviewers Find More Defects?

When analyzing the data for the individual inspectors, we first performed a
statistical analysis and then a qualitative analysis. The goal of the statistical analysis
was to determine whether individual reviewers performed differently when using
PBR than when using Checklist. The dependent variables were individual
effectiveness and efficiency. Because the experimental groups had the same number
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Group effect (RT X DocC interaction)

HO:  There is no difference between Group 1 and Group 2 with respect to
individual effectiveness/efﬁciency.

Ha: There is a difference between Group 1 and Group 2 with respect to individual
effectivcness/efﬁciency.

Main effect RT

HO: There is no difference between subjects using PBR ang subjects using
Checklist with respect to individual effectiveness/efﬁciency.

Ha:  There is a difference between subjects using PBR and subjects using Checklist
with respect to individual effcctiveness/efﬁciency.

Main effect DOC

HO:  There is no difference between subjects reading ATM and subjects reading
PG with respect to individual effccliveness/efﬁcjency.

Ha:  There is a difference between subjects reading ATM and subjects reading PG
with respect to individual effectiveness/efﬁciency.

be rejecied for the group eflect (p = .275) or for the main effect RT {p = .354).
Therefore, we cannot show that the interaction between the document and the

To further study the question of whether Checklist or PBR 1s more effective and
elficient, Table 1 summarizes the data collected concerning defects found {union of
detects found by individual inspectors) and defect occurrences, as well ag average
subject effectiveness and efficiency.

In the original study, individuals using PBR were significantly more effective for
both PG and ATM (efficiency was not measured). The results of the replication did
not show any significant support for those results. For the ATM document, the

ANOYVA Table for Rate (% Defects Found)
DF  Sum of Squares Mean Square  F-Value p-value

RT
DoC
RT X DoOC

Fig. 3 ANOVA for rate and efficiency (by technique)
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Table 1 Summary of resuls

Document ATM PG
Technique Checklist PBR Checklist PBR
Defects Found/Total defects 15/37 21/37 20432 14432
(40.5%) (56.8%) (60.5%) (43.75%)
Occurrences of Defects/Tota) 24/333 38/333 45/288 44/28%
occurrences
Effectiveness (% defects found) 7.21 11.41 15.63 15.28

Efﬁcicnc_v (defccts/hour} 2.00 362 3.53 4.10

subjects using PBR found a higher pereentage of defects than the subjects using the
checklist. This result was not statistically significant at {he 05 level (p = 143). For the
PG document, the subjects using the checklist found a higher percentage of defects
Ol average than the subjects using PBR. In this case, the results was also not
statistically significant at the .05 level (p = .911). In terms of efficiency (defects/hour),
subjects using PBR were more efficient for both documents. This result was also not
statistically significant at the 05 level (ATM p-value = 107, PG p-value = 51). There
are two potential explanations for the disagreement in the resulis:

L. The original study compared PBR to an experl’s normal inspection method
while the replication compared PBR to a checklist. It is possible tha( the
relationship of PBR 10 an CXpert’s technique is differen; than its relationship to
a checklist,

2. The cultural differences between the subjects, including informa knowledge
about the application domains.

3.5.3. 03 Does the Reviewer's Experience A Hect His or Her Effectiveneys?

experienced. In this case, reviewers with more expericnce did not perform better than
reviewers with less experience.

354 R3: Do Individual Reviewers Using PBR and Checklist Find
Different Defects?

In addition (o understanding which technique found more defects, we also
addressed the question of whether the users of Checklist and PBR found ditferent

complementary in that users of cach technigue found defects that were not found by
the other technigue. Conversely, for the PG document, the techniques do not
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ATM PG
Checklist Checklist

Fig. 4 Defects found per techniques

appear o be complementary, because the PBR users only found 1 defeer not found
by the checklist users, Figure 5 shows the data from Fig. 4 in more detail, It shows
the number of subjects from each technique type that found each defecr (defects
that were found by no inspectors are excluded). Overall, the subjects (considering
both techniques together) found only 25 out of the 37 ATM defects and 21 out of
the 32 PG defects. Therefore. it may be necessary to complement the Checklist ang
PBR techniques with one Or more other techniques to achieve 100% coverage of the

ATM_37 o

SIPBR (Totaly
& Checkdis
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often by PBR or those that were found more often by checklist, Dye 1o the small
number of defects that fe] into these categortes, we did not want 1o speculate on any
spurious relationships at this pornt. Further study will be required to understand thig
effect. The suitability of a particular technique for a defect type is an interesting
point to be addressed in further studies:

1) Is there a defect Lype for which one of the techniques would be more cffective?

2} Does each lechnique produce uniform results such thar a4 Majority of reviewers
using that technique identify defects of particular type? What about for
specific PBR perspectives?

o =]
- J o o 400+
T 15 = .
g PG z P PG
= ° ° % 300 T e
§ T g h:-: o
£ 10 ATM g ATM
E 2 2,001
£ 5
¥} o
5 54 S
& & 1.00-

ri
’_%

T T
B "ll" li' D T u
Perspective Perspective
Fig. 6 Rate and efficiency by perspective
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ANOVA Tabie for Rate (% Defects Found)
DF  Sumof Squares Mean Square

F-Value  p-valuo

Document
Perspective
Document x Perspective

ANOVA Table for Efficiency (Defects/hour)
DF  Sum of Squares Mean Square  Fovajue

Document
Perspective
Document x Perspective

Fig. 7 ANOVA for rate and efficiency (by perspective)

3.5.6. R2: Do the PBR Perspectives Fing Different Defects?

This question asks whether the perspectives complement each other, in terms of
defects found. If the perspectives are complementary, then a benefit is gained from

reviewers,
As in the original study, we present Venn-diagrams in Figs. 8 and 9 indicating the
amount of overlap among users of the three perspectives. For thesc figures:

* Part (a) shows how many defects were found by at least one user of cach
perspective and the total number of defect occurrences found by all users of each
perspective (in parenthesis), e.g., in Fig. 8, six defects were found only by
Desigaers and one defect was found by both Designers and Testers, The users of
the Designer perspective found 11 different defects (6 + | + 2 4 2) and 14 total
occurrences.

* Part (b) categorizes the defects based on which perspective found the greatest
number of occurrences, e.g., in Fig, 8, seven defects were reporied more times by
Designers than by Testers or Users,

For the ATM document, the perspectives appear to be complementary. Figure 83
shows that each perspective identified unique defects with little overlap. The

perspectives identified a similar number of occurrences overall (Designer—14,

T(12)

2’4

N,

Fig. 8 Number of defecty found by each perspective, for ATM document
@ Springer
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complementary, but the User perspective daes not
provide much added benefit. The perspectives again identified a similar number of

Fig. 9a shows that lnspectors applying the Designer and Tester perspectives found
defects that were not found by the other Perspectives, but those applying the User

ATM

ra

ATM_25
ATM_28
ATM_29
ATM_ 30 =3
ATM_31
ATM_36

PG

v

&) 3
- o ™ i) ES o = sl = = =y sy
=) =) s} ) & ol J il f ¢ | DF
S S A - g g g ¢ ¢ ¢

Fig. 10 Distribution of number of reviewers that found each defect
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ATM Document PG Document
Correlation p-value Correlation p-value

User. Tester 256 ] User, Tester 827 T o1 ]
Dver Designer [ 084" | 716 ] yger Designer [~ 315 ™ 575
Tester. Dosigner | 375 |~ 357 | Teger Designer [~ 307~ | 3% ]

21 Observations 14 Observations

Fig. 11 Pearson Correlation analysis of the perspectives for gach document in the replication

perspective did not find any unique defects. None of the other variables we collected
indicated why this resylt occurred (e.g., User reviewers Wwere not less experienced
than the other groups.}

The bar charts in Fig. 10 show the number of reviewers from each perspective

We can see from this data that for some defects one perspective outperformed
the other perspectives (e.g., ATM_17, ATM_25, and PG_32). This resul suggested
that the perspectives may he complementary. To investigate this result further, we

{Robson, 2002). Therefore, we have chosen to exclude the Chj Square analysis from
this discussion,

Finally, in order to understand the degree of correlation between the perspectives
(that is, if a subject from one perspective found a defect, was jt likely that subjects
from other perspectives also found the defect?), we conducted 3 correlation analysis
similar to the analysis done by Regnell et al. The carrelation analysis compares the
sets of defects found by each perspective to determine how closely related they are.
Figure 11 presents the results of that analysis with the Pearson correlation
coefficient. The results in Fig. 11 show that out of the six possible pairwisc
comparisons, only one showed a significant correlation. In all other cases, the
Perspectives were not significantly correlated to ¢ach other. This result allows us to
conclude, in contrast to the conclusion drawn by Regnell et al., that in general the
subjects using different perspectives find different defects,

To further investigate the discrepancy between our results and the resulis
presented by Regnell et al., we chose 1o reanalyze the data from the original study
using thesc more sophisticated statistical tests. Again the assumptions for the Chj
Square test were not met, so that analysis is excluded. The results of the correlation
analysis done using the Pearson coefficient appear in Fig. 12. The results from the

ATM Document PG Document
Correlation  p-value Correlation p-valug

User, Tester

User, Designer User, Designer

Tester, Designer m Tester, Designer m

47 Observations 44 Observations

Uscr, Tester

Fig. 12 Pearson Correlation analysis of the perspectives for cach document in the original study
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original study Support the results obtained in our replication. That is, there are no
significant correlations among the perspectives.

3.6. Threats to Validity

Due to the naturc of software engineering experimentation, the threats Lo validity of
the results of studies must be identified ang addressed. Because this was the first
experiment conducted by the replicators, it is possible that experimental protocols
were not followed as closely as fecessary for accurate results. In order to combat
this threat, the replicators took two specific actions:

1) Interaction with the criginal expcrimemers—Through this interaction, the
replicators were able to have questions answered and doubts clarified.
2) Running a pilot study—The pilot study allowed the replicators to better

procedures.

In addition, there were some internal and external threats to validity of this
cxperiment, which are discussed below,

Internal Threats 10 Validity
The first threat to internal validity was concerned with testing, whether bias could he
reduced due to the way data was collected. The original study was run in the
USA where the subjects either spoke English as thejr native language, or used
English on a daily basis. In the replication, the subjects were from Brazil, so they did
ot speak English as their native language nor did they work in English on a daily
basis. The class lecture notes, assignment instructions, techniques and artifacts were
all written in English, so the lack of proficiency in English could have affected the
results of the study.

A second threat to internal validity is learning. Based on the design in Fig. 2, it
can be seen that the same subjects were trained and performed both the ‘checklist
inspection’ and the ‘PBR inspection.” Therefore, it is possible that the performing
the *checklist inspection’ had some effect on performing the ‘PBR inspection.’ The
study was designed in this Way to combat a more serious threat to validity. PBR s a
more procedurally defined technique than a checklist. If subjects were trained in the

A second threat to internal validity concerned conformance to the original
cxperimental protocols. There Wwere some changes made to the experimental
procedures by the replicators before running the study. There are w0 main issues

that must be considered for this threat:

1) The replicators made some adjustments (o the training time but kept it cqual
for both techniques. Although equal time was used in the original study, it
probably is not fair to use equal training time for two techniques of varying

perspective, the operational aspects have to be taught in addition to the
understanding of the questions and of the required defect taxonomy.
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techniques that they were assigned. We have not reason to believe tha they did not
follow the techniques but we cannot verily this assumption.

External Validiry
Because this study was run in the classroom at a university, the subjects were not as

dircetly transferable to industrial inspectors, A second threat to external validity is
the small number of subjects who participated in the replication. It is possible that
any result seen here is g function of this smait sample size.

4. Interpretation of Resuits

This paper described two runs of a study comparing PBR (o other techniques for
guiding software inspections. The overal] results were not conclusive: In the origi-
nal study, PBR was significantly more effective (at the G.05-level) for both
requirements documents on which it was applied. In the replication, there were no
statistically significant results for either document, although a non-significant im-
provement was seen in one case. Looking more specifically at the individual PBR
perspectives, we saw an interesting dichotomy: In the original study there was no
significant correlation between any perspectives (ie., they each found different sets
of defects) while in the replication, two perspectives were significantly correlated op
the PG document, which was the only document where no improvemen was
observed for PBR, significant or otherwise. Therefore, we can now hypothesize that
for PBR to be more effective, the individuat Perspectives must effectively target
different classes of defects, This implies that more attention must be given to issues
such as:

* How representative the perspectives are of the rea) stakeholders of the
document.
* How much experience the users of the perspectives have,

Unfortunately, the Regnell study which {ound little difference among the

hypothesis. However, these results do point to a need for understanding undcr
which conditions the individual perspectives can in fact he effectively focused on
different defect types, thus contributing to the overall effectiveness of the entire
family of techniques.
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5. Conclusions and Future Plans

defects (i.e., they were not correlated), in the cage where the perspectives found
similar defects (Le., correlated) there Was no overall benefit observed for the
perspective-based technique. These resuls lead to important hypotheses about the
particular aspects of the perspective-based approach that may lead to the overall
benefit that has been observed.

A concrete result of this replication is that the Laboratory Package, which serves

lechnique in each document, and the pumber of defect occurrences. Such
information is relevant to analyze the uniformity and adequacy of these techniques
for uncovering specific types of defects, and to provide hints for improving them by
establishing reading and inspection strategtes tailored to different situations. This
point will be addressed in forthcoming papers based on further replications.
Analyzing the results of this type of experiment is not an casy task, so we are

VDM brings the possibility of better exploration and understanding of the resulrs,
With VDM, we can execute a discovery-driven, as opposed to hypothesis-driven,
data analysis. This approach allows the many intervening factors that can
significantly affect the results to be more fully explored.
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