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Abgtract

Defining software requirements is a complex and difficult process, which often leads to codtly project failures.
Requirements emerge from a collaborative and interactive negotiation process that involves heterogeneous stakeholders
(people involved in an dicitation process such as users, andyds, developers, and customers). Practical experience
shows that prioritizing requirements is not as straightforward task as the literature suggests. A process for prioritizing
requirements must not only be smple and fast, but it must obtain trustworthy results. The objective of this paper is to
provide a dassfication framework to characterize prioritization proposds. We highlight differences among eeven
selected approaches by emphasizing their most important features.
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1. Introduction

Requirements engineering tekes care of activities which attempt to undersand the exact needs
of the usars in a software system and to trandate sch needs into precise and unambiguous
datements, which will be subsequently used in the development of the sysems In most cases
defects of the software are originated in the requirements phase. Once defects are embedded in the
requirements, they tend to ress remova. According to Young [12], 85% of the defects of
developed software is originated in the requirements The common and more important types of
requirement errors ae incorrect assumptions (49%), omitted requirements (29%) and inconsgtent
requirements (13%).

As pat of Reguirements Engineering, “Elicitation” is the phase where an andys collects
information from the stakeholders, darifies the problems and the needs of the customers and usars
tries to find the best solutions, and makes its planning on what software sysem will be deveoped.
Elicitetion is the process of acquiring al reevant knowledge needed to produce a requirement
modd of a problem domain. In didtation, to gt wel-defined requirements, aconsensus among the
different stakeholders is needed. There are severd dicitation techniques in the literature [1][9][12],
however every technique faces the same probem: each dakeholder has different requirements and
priorities, which potentidly produces corflicting Stuations. In these cases  dekeholders must
negotiate the “right requirements’ [24][25] which implies prioritisstion of software requirements.
Nevethdess, often the draegies implemented to solve conflicts among dakeholders are
inadequate; for example, weighting requirements can be problemdic because sometimes weights
ae incondsent and lead to confuson about which are the most essentid customer requirements
[16]. More sophigicated methods, such as the AHP, and the Cog-Vdue [15][26], have received
ome interest in the goplication of dicitation procedures and smpler decison-making techniques
[27][28], or visudization techniques [29] have been found out to be appropriate to rexolve
dissgreements promoting a cost-effective use. In any case, dearly defining a way of bdancing
preferences on requirementsis essentid to the dicitation process.

1Thiswork is partially supported by the UNComa project 04E/059.
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On the other hand, the requirements dicitation techniques have widdy used a family of goa-
oriented requirements andyss (GORA) methods [17][18][19][20][21] as approaches to refine and
decompose the needs of customers into more concrete gods that should be achieved. Particularly, a
proposal cdled AGORA [4] extends a verson of a Goa-Oriented Requirements Andyss Method
by consdering detecting and resolving conflicts on gods the work in [30] condders gregter priority
when there exids a dependency between requirements, and these interdependencies can be
identified before they are negotiated. More recently, the Gods-Skills-Preferences Framework [11]
is used to generate a customizable software design; or techniques from Cognitive Informatics try to
find solutions to communication problems during al stages of software engineering [7][8][10].

Some compaisons of didtaion methods have daified common festures Firgly, the
comparaive sudy by Thomas and Oliveros [5] is centrdized in properties and limitations of five of
the most dgnificant methods for didting reguirements in goatoriented requirements engineering.
This comparison is organized from the viewpoint of god acquidgtion with egpecid emphads in god
didtation. Secondly, based on an evduation framework and influenced by an indudtrid gpplication,
Kalsson [26], characterizes six  diffeeent methods for prioritizing software requirements. The
objective of Kalson's evaduation is outlining the methods behaviour for a particular experience,
thus the results obtained are not supposad to be generdized by any environment for any gpplication.
This evduation framework is based on inherent characteridtics, objective messures and subjective
measures.

In this paper, we focus on design and cognitive aspects as man features to characterize different
goproaches to prioritise reguirements, aming a identifying possble improvements to the processes
The paper is organized as follows Section 2 briefly introduces our conceptud framework. Then,
Section 3 dexcribes some gpproaches in terms of our framework’s festures, and provides some
discusson. Findly, condusions are addressed.

2. A Classfication and Comparison Framework

Our dassfication framework, depicted in Fgure 1, is dructured into two building blocks — design
features and cognitive features.

The design category is composed of four dements which condder different specifications
Process, Sakeholders, Implementation and Requirements. The gpecific features of each
prioritizetion requirement method ae categorized by the Process dement. It condders answering
some quedtions, such as Does the process detect incondgtency?, Is the process referred to as a
systematic or a rigorous process? How we address the problem of deding with different priorities?
Conceptudly, isit based in god decomposition? Does it use a priority or an importance order?

The framework aso characterizes how prioritiziing methods consder stakeholders. There are two
parameters to be andyzed: the former refers to the kind of information the method provides with
repect to dakeholders. Does the method andyze which stakeholder prioritized a god, and which
priority degree was asigned? The second paameer conddears dakeholders  geographicaly
digributed. The implementation category depends on the method's scdability and dynamiam, ie
ussbility. It is influenced by how many and which cdculus the method uses and by the
paformance of the method with a huge number of requirements It is congderably important
whether the method is supported by tools, as wel as a reference to spread projects it was goplied.
The framework congidersinformation that can demondrate the method's successin pilot studies.
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Figure 1. A conceptud framework for comparison (compound features)

The Requirements dement andyzes functiond and non functiond requirements as wdl as
interactions among requirements —  interdependency represents requirements  interaction.  Some
methods caculate cost and benefit figures for individud reguirements, but if there are sgnificant
interactions among reguirements the dtuation becomes more complex. As an example, if two
requirements in a method can be achieved by sharing the same solutions to sub-problems, then the
cog of ataning both of them may be dgnificantly less than the sum of ther individud cods
Therefore, the main key is whether the method can handle requirements interdependencies. FR &
NFR andlyses Sudy if the methods are well suited for functiona and non functiona requirements.

The cognitive aspects cover the evauation of cognitive features as participation and negotiation
among dekeholders during the whole process. Evaluation studies what persond characterigtics
serve to edtablish priorities. Participation indudes defining how priorities were assgned (subjective
or objective) from persond experiences and interviews to ensure the success of the developed
method.

To compare those features, we have gpplied a systematic method to vdidate and evduate severd
proposals the DESMET method [22]. Paticularly, its feature andysis dlows the framework to be
expressed in terms of a set of common attributes, characteristics or festures. To judge the reative
order of menit of a spedific feature, it is dassfied in a common judgement scale Mandatory (M),
Highly Desrrable (HD), Desrable (D) and Nice to have (N). Then the involved methods have to be
judged according to the level of support of a particular feature.

There are two types of features. (1) smple features, that are ether present or aisent, and ae
asesed by a dmple YES/No nomind scde and  (2) compound features, where the degree of
support offered by the method must be measured on an ordind scde.

A different score must be assgned to dmple and compound festures. The following generic
judgment scde is usad to assess a method for a particular compound fegure (0) No support — the
feature is not supported; (3) Moderate support — the fegture is supported in some specific cases, and
(5 Strong support — the feature is supported in al cases.

An andyds based on accumulating the absolute scores must assess the redive importance of
features. This andyss uses the importance assessment as a weighting factor. Although there is no
defined rdionde for determining gppropriste weights, we use the following ones Mandeatory
fegtures (10), Highly desrable (6), Desrable (3), and Nice to have (1). Once each method has been
scored for each feature of the framework by usng a common scde, the results for the methods have
to be compared to decide their rdative order of merit.



3. Characterizing Requirement Prioritization Approaches

In this section we dassfy some rdevant goproaches on requirements prioritisation presented in the
literature. For brevity reasons, following we only introduce the main intent and references to the
gpproaches. Then, we proceed characterizing them through our framework’s dements

AGORA is an extended verson of the God-Oriented Requirements Andyss Method [4],
which uses a god graph where attribute values (contribution vaues and preference matrices)
are alded. Each sakeholder does not only atach the preference vaue on his own, but dso
etimates the preference values of other stakeholders. As a result, these preferences are
represented in the form of a matrix. The sakeholders attach the vaue subjecively.

The Analytical Hierarchy Process (AHP) Modd was designed by TL Seaty as a decison
meking ad [15]. It involves building a hierarchy (ranking) of decison dements (candidate
requirements) and then meaking comparisons between esch possble par in a matrix. This
weights each dement within a cduder (or levd of the hierarcchy) and a conssency rdio
(useful for checking the consstency of the data). The Andytic Hierarchy Process compares
dternatives in a stepwise fasion and messures therr contribution to the main objective of
the process[14].

The Cost-Value Approach, desgned by Karlsoon and Ryan prioritizes reguirements
according to their rdaive vdue and cost [26]. In this goproach, Value is interpreted in
relaion to a candidate reguirement’s potentia contribution to customer satisfaction with the
resulting system. Cogt is the cost of successfully implementing the candidate requirement.
To invedigate candidate requirements, it usss AHP to cdculae each candidate
requirement's relaive vaue and implementation cos, and plots these on a cos—vaue
diagram. The dakeholders use the cos—vaue diagram as a conceptud map for andyzing
and discussng the candidate requirements. Based on this discusson, software manegers
prioritize the requirements.

The Win-Win gpproach [24] is a negatiation process, which enable stakeholders to work out
a mutudly sisfactory st of shared commitments [6]. In this methodology Sekeholders
express thar gods as win conditions and if everyone concurs, the win conditions become
agreements When gdakeholders do not concur, they identify their conflicting win conditions
and regider their conflicts as issues. The dakeholders are in a Win-Win eguilibrium
condition when the agreements cover dl of the win conditions and there are no outstanding
issues.

Quantitative Win-Win [25] is a quatitative evdudion of dterndives of the Win-Win
goproach to support decisonrmeking [13] that uses an iterative gpproach. The added vaue
of this gpproach is its ability to offer quantitative andlyss as a backbone for actud decisons.
The method consst of three components firdly it uses the Andyticd Hierarchy Process for
a depwise determination of the dakeholders preferences in quantitative terms. Secondly
these results are combined with methods for early effort estimaion. Thirdly, it reflects the
increasing knowledge about the requirements at each iteration cycle.

The Requirements Interdependencies technique (RI) uses a conjoint andyss as a tool to
determine stakeholder’ preferences on an individud item, and can be used to detect conflicts
among dekeholders [30]. It condders the software project as a product with attributes
(functiond and non-functiond) that define the dass of a product. The technique dudies the

dependencies and cardations between the atributes.



The Quality Function Deployment method (QFD) is typicdly gpplied to smdl subsysems
[27]. A cusomer’s dedre is the qudity demanded by the customer. A qudity characteridtic
iS a messurade atribute by which one can measure whether a cusomer is getting the
demanded qudity. Qudity characterisics are defined through braingorming to generate an
affinity diagram.

The Multi-Criteria Preference Analysis Requirements Negotiation (MPARN) is a systematic
modd to guide dakeholders from options to agreements usng multicriteria preference
andyss techniques [28]. It cooperates with the atifacts of the win-win anadyss Each
dakeholder assesses each option's peformance on esch criterion. Many methods can be
used a direct subjective evduation, the SMART mehod [23], the ratio par-wise
comparison method or a geometric progresson method. At lag it redizes a pos-andyss for
agreements.

The Visualization technique uses visudization tools to requirement conflict identification
and resolves problems with exploration of potentid solution gpproaches [29]. The technique
represents  dakeholder  perceptions, measures  consensus  among  the  perception,  and
visudizes the perceptions (support collaborative prioritizetion of requirements among a
group of dakeholders usng visudization ads). It proposes Clugeing Andyss as a
techniqueto identify stakeholder subgroups having different opinions.

The Goals-ills-Preference  framework presented in [11] is used to generde a
cusomizeble software design.  In the andyds phase, the framework takes requirements as
input and gengraies a set of ranked dternatives for the desgn phase An dterndive is
defined as a st of tasks that together fulfill a set of target gods. In the design phase eech
dternative correspond to a group of software components forming a particular architecture
Developers sdect a set of classes according to the user’s profile. The software configuration
process can be performed by the user at run time.

The Psychotherapy for System Requirements gpproach consds of a series of items that can
be used to assg the andyds and qudity assurance of customer requirements [1][2]. This
methodology is trandferred from the discipline of psychotherapy to the fidd of requirements
enginering. It can be practiced in ord and written requirements. Although this set of rules
reduces the risk of getting not wel-defined reguirements, it only heps the andys in the
dicitation process. It is implemented using naturd language in informd notation, and is not
conddeed as an acquidtion techniqgue snce it is not supported by any spedification
language, or any automated tool.

3.1 Applying the Framewor k

The “smple features’ we consdered to analyze processes are: (1) Consistency — Specifies whether
the process detect inconsstencies, (2) Rigorous — the process (method) is sysematic or rigorous; (3)
Goal decomposition — the process is based on god decompostion; (4) Priority — prioritization of
gods and precedence are conddered; (5) Requirements Interdependence — the process identifies
dependences among requirements, and (6) Objective — how the priorities are assgned (subjectively
or objectively).

From Table 1, we can observe that there is no complete and smple prioritizing gpproach, snce
only some of them provide specific tools to solve conflicts For example, some gpproaches as
Gods-Xill-Preferences (GSP) and AGORA  ae based on gods others such as Win-Win,
Quantitative Win-Win and Visudizaion Issue technique are based on a negotiation process We can



see both win conditions and candidate requirements as initid gods Conddeing this aspect, only
GSP and AGORA approaches show decomposgtion from needs of the customes into sub-gods
Although bath AHP and Quatitative Win-Win ae rdiable, they require a lage number of
mahematicd cdculdions to prioritize few requirements. Only Psychotherapy from System
Requirements takes cognitive aspects into account dlowing people specify what they redly mean,
but it is not a forma or sysematic method. Generdly, the approaches use cognitive aspects only
during the negotiation phase, where the andyst must reach commitmen.

Among others, cognitive aspects are one of the compound dements of our framework (Figure 1).
Firdly, let us characterize the proposds according to these more detailed features as shown in Table
2. Secondly, we judge the degree of support of the compound festures on an ordind scde (0: no
support; 3: moderate support and 5: strong support) with the following meanings,

Traceability: “0” indicates that it is not possble to determine which stakeholder (or what group
of dakeholders) prioritized esch aspect; “3’ indicates that it is possble to determine who
prioritized some requirements, but the reason cannot be determined; and “5” is used to sore the
methods that keep the reason why each participant prioritized requirements.

- Distributed stakeholders: “0" indicates that the methods do not support collaborative
environment; “3" indicates the methods ae supported by didributed groups (Visudization
Isue and QFD); and “5’ indicaes the method can operae with dSakeholders in a
collaborative environment (Win-Win, and Requirements I nterdependence).

Computational tools: “0” indicates methods with no computationd support (Psych. P.R));
“3" indicates both — only some processes of the method are supported by computationd tools
or the computationd tools ae patidly implemented; and “5° indicates the method is
completely supported by computationd tools.

Experience: “0” means the method has not been empiricdly vdidated, “3” indicates smdl
experiences projects with red requirements and “5" indicates the method has been used in
Spread projects,

Cognitive aspects. “0” means the method does not consider cognitive characterigtics in any
aspect” 3’ indicates methods which consder cognitive aspects but they do not use them in
oder to average weights (GSP); and “5’ indicaes methods where the weghts of
sakeholders perceptions can be adjusted based on stakeholder profiles (QFD).

Human experience: “ 0" is asigned to the methods that require much experience and a greet
number of interviews (or too long processes); “3" is assgned to processes that dthough do
not require much experience, they require a gret number of inteviews and “5" is for
processes that do not require previous experience nor severd interviews (only Psych. PR.)

Non functional requirements. “0” is for the methods that cannot be used for nonfunctiona
requirements (AGORA, Visudization Issues, and GSP); “3’ is for methods that can use non
functiond reguirements and “5’ is asigned to mehods thought for both types of
requirements, (FR and NFR).

From descriptions in Tables 1 and 2, we can redize that a least three characteridtics conddered
fundamentd  (tracegbility, distributed stakeholders and cognitive aspects) are not  supported (or
are little supported) by the prioritization methods

Now, when andyzing each method with respect to its common festures, we score the relaive
importance as mandatory features (10), highly desirable (6), desrable (3), nice to have (1). Then,
eech feature is assessed by its score and its specific weight depending of its importance.



AGORA

AHP

Cog-Value

WinWin

Quantitative Win-

Win

Requirements
Interdependence

QFD

Visualization | ssue

GSP

Psych. SR

Consistency
(HD)

By attaching
dtribute values
aspreference
matrices.

By redundancy
of pairwise
comparison

By redundancy
of pairwise
comparison

By andyzing the
prioritieswith
Conflict
Consultant tool.

Between pairsof
requirements
(AHP process),
eliminating some
of them and
checking the
resulting set.

Although it
detects
inconsistencies,
it does not have
an explicit
methodology to
correct them.

It does not detect
inconsistencies.

It does not detect
inconsistencies.

It does not detect
inconsistencies.

Although it
detects
divergence
between the
stakeholders, it
does not detect
inconsistencies.

Rigorous/
Systematic
(HD)

Rigorous
process

Systematic and
rigorous
method

Systematic and
rigorous
method

Not rigorous or
systematic

Systematic
process

Not rigorous or
systematic

Not rigorous

Not systematic
or rigorous

Not systematic
or rigorous

Not rigorous or
systematic

God
decomposition
(D)

It usesthe
AND-
decomposition
and OR-
decomposition

No

No

No

No

No

No

Each god isa
node in agod
graph, and is
decomposed in
OR/AND
relationships

into subgoals
No

Priority
(M)

Prioritiesare
based on
conflicting
goas

Compares
requirements
inthree
hierarchy

level

Idem as AHP

Detects
priorities
between the
requirements

Detects
priorities

bet ween the
requirements

Requirement
precedence
can be given

Precedence
can be given
becauseit is
based on
assigninga
numeric value
toeach
requirement

It consders a
precedence
thet can be
shared by one
or severd
requirements
It considersa
precedence
when
evauaing the
dterndtives

No

Requirements
Dependence (D)

Only in goa
decomposition

No

No

No

No

he process is based in
guirements
terdependence

No

No

No

No

Table 1 Characterization in terms of Smplefeatures

Objective
(®)

Attribute vdues are
attached subjectively.
But techniques as
AHP can be used to
obtain more objective
vaues

Objective because it
represents each term
respect to other term.

Idem as AHP

Objective because it
must have a
consensus between
the stakeholders

Itismore objective
than WinWin
because it adds a
quantitetive andysis

Itis subjective

Priorities are given
subjectively

Priorities are given
subjectively

It issubjective. The
firgt part of the
process (identification
of objectives) can be
made using any
techniqueof
eicitation

It is subjective



AGORA

AHP

Cogt-Value

WinWin

Quantitative Win
Win

Requirements
Inter dependence

Traceability
(M)

It dlowsto
maintain
information of
objectives
prioritized by
eech
stakeholder,
using the
preference
matrix, but not
why

The process
involves dmost
dl the
stakeholders, so
it does not
maintain
information of
whom
consdered each
priority or why.

It does not
maintain
information of
whom
considered each
priority or why

It is possible to
know which
participants
prioritized
certain
objectives, but
not why

It is possible to
obtain which
participants
prioritized
certain

ohy ectives, but
not why

It does not
maintain
information of
who assigned
each priority or
why

Distributed
Stakeholders
(HD)

No

No

No

Yes, itis
designed to be
ableto be used
in collaborative
virtua
environments

No, this method
isfed up onthe
co-articipation
of the
Stekeholdersto
consider new
requirements

Yes, since
stekeholders
choose products
independently

Tools
(®)

It isstill not

supported by
computational
tools

An extensve
bibliography of
reference and
sverd
computationd
tools has been
generated

The second
phase of the
method is
supported by a
program written
inlanguage C

Supported by
four
generationsof
tools: 1G Win
Win, 2G Win
Win, 3G Win
Win and Easy
Win-Win

Some spexific
tools not widely
used such as
[31[32.

Boehm aso
cregted a
prototypefor
his Win-Win
spird model

Pats of the
method are
supported by
tools,
neverthdess it
does not exist a
generd
software that
support fully
this
methodology

Experience Cognitive

(D) aspects
(HD)

It has not been
used in spread
projects. The
example
proposed isa
user accounting
system on the
Web

None

Itis applied by None
main companies

and worldwide
intitutions

Itwasused in None
severd industria

projects

It was used in None
indugrial

projects, with

COTS products.

It was used in None
Spread projects.

It iswidely used

in industry,
independently

from the domain

It was used
in spread
projects,
usudly in
industry

It considersthe
politica status
of the
stakeholders

Table 2. Characterization in terms of compound features

Human
experience

(N)

Although it
requireslittle
experience,
aso requires
meny
interviews

Although it
does not need
much
experience, it
needs severa
interviews to
coordinate
therdative
vaues
between the
stakeholders

Interviews
are necessay
to coordinate
therelative
vaues
between the
stakeholders
and to review
the results of
the cogt-vadue
diagrams
Although
many
interviews
aenesded, it
does not
reguire too
much
experience

Although it
does not
reguire too
much
experience, it
requires too
many
interviews

It needs
experience to
makethe
process
successful

NFR
®)

It considers
only functiona
requirements

Althoughitis
usually used
for unctiona
requirements,

it could also be
used for non-
functional

requirements.

It is adapted
for both types
of

requirements

It is adapted
for both types
of

requirements

It canbe
adapted to
both types of
requirements

It canbe
adapted to
both typesof
reguirements



Traceability
(M)

QFD It does not
maintain any
typeof
information
from the
stakeholders
Yes, asinthe
Win-Win

MPARN method, it is

possibleto

obtain which
participants
prioritized
certan
objectives, but
not why.

Preference

andysiscan be

auseful tool

Although the

different

priorities
assigned from
eech
reguirement are
known, it is not
possibleto
know who
assigns eech
priority or why

Visualization | ssue

No. Asthe
criteria of dl
GsP the participants
are joined
together, it does
not register who
prioritized each
requirement

No. Asthe
criteria of dl
Psych. SR the participants
are joined
together, it does
not register who
prioritized each
requirement

Distributed
Stakeholders
(HD)

The geometric
nature of the
process dlows
working better
with isolated
groups

No

Yes, authors are
even working to
improve this
item

No

No.

Tools
(®)

Thistechnique
ispartialy
supported by
tools.

The MPARN
offers supports
for generation
and negotiation
planning, for
criteria
exploration and
assessment of
scoresand
criteria

Currently
working on the
elaboration of
supporting
tools, inspired
by the previous
Win-Win
Distributed
Collaboration
Priorities Tool
(DCPT)

Thereis no tool
yet. [tisan ont
going project.

It does not
make
cdculaionsof
any type. Itis
not supported
by tools

Experience

®)

It hasbeen
applied
successfully
from 1991 in
the industry
of hedth

It does not
mention any
spreed
project

It has not
been used in
red -world
projects for
case dudies

Itisapplied
toacase
study
involving
traumatic
brain injury
patients

Itisusedin
many small
projects, but
itis not used
in great
projects.

Cognitive
aspects (HD)

It considersthe
political status
of the
stakeholders

None

Yes, but it does
not useitasa
weight to
mediate. It is
one of the most
remarkeble
characterigtics

It does not
consder
cognitive
characterigtics
of any of the
participants

Table 2 Characterization in terms of compound festures (Cont.)

Human
experience

(N)

It needs
experience to
makethe
process
successful.

Similar to
the Win-Win
method. It
does not
reguire too
much
experience

Although it
does not
need much
experience, it
needs severad
interviews to
negotiate
priorities

It needs
much
experience
and many
interviews to
determine,
for eech

user, goals,
skillsand
preferences

It does not
need much
experience,
whichis
obtained in
two or three
daysof
training

NFR
®)

Itcanbe
adapted to
both types of
requirements

Itcanbe
adapted to
both types of
requirements

It is thought
for functiond
requirements

Itis
developed
only for
functional
requirements

Itcanbe

adapted to
both types of

requirements

Figure 1 shows the compardive representation of the results for the methods, with respect to Smple

features.

In addition, four levds may be defined for this dasdfication by conddeing smple features
according to their importance. As an example, AGORA would be dassfied into the firg levd since
it supports M and HD features; AHP, Cost-Vdue and Quanttitative Win-Win would be members of
this levd too, snce they support an M feature and some HD features. The methods Win-Win,

Requirements Interdependency,

and MPARN would be members of the second level — they do not

support any mandatory fegture Findly, GSP, Visud Issue and QFD ae members of the third leve
(they do not support highly dedrable feetures). The fourth level gppears for completeness reasons
by considering methods that support nice to have fegtures, asin Psych.SR.
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Figure 1. Comparison results of smple features

As dample features, the maximum vaue that can be assgned to a method in this dasdfication is
155, obtained by weghting scores of each feature (155 = (6+6+3+10+3+3) *5). For example,
AGORA'’s reallt is cdculated as (6+6+3+10+3)*5 = 140; or the AHP's reault is cdculated as
(6+6+10+3)*5 =125. This informaion can be andyzed from two viewpoints — the firg one
conddering the mogt dgnificant characteridics, and the second according to the sum of ther
rlaive weghts. Then, the method to be discharged immediatdy is “Psych. SR”, because it does
not show any of the mentioned characterigtics.
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Figure 2. Comparison results of compound features

In the case of compound feetures the firgd andyss is more difficult to make snce we andyze
aggregated features. Therefore we andyze only the sum of the relative weights. Here, we can
differentiate four levels again, and discharge the last level because of excessively low vaues.

At the higher levd we find the Win-Win method; then the following level indudes the methods
Quartitative  Win-Win, Reguirements Interdependence, QFD, MPARN, and Visudization Issue
The third levd indudes AGORA, AHP and Cog-Vdue; and findly the methods GSP and Psych.SR
are members of the lagt level. By conddering the sum of rdative weights and by defining ranks for
eech levd, we edablish the following ranks Leve 1 (160-100); Levd 2 (99-66); Leve 3 (65-38),



Leved 4 (37-0). The sum of the scores of dl methods by combining vaues from Figure 1 and Figure
2, aeshown in Table 3.

Method Simple Compound
Features |Features [ Result

Win-Win 95 108 203
AGORA 140 51 191
Quantitative WinWin 125 66 191
AHP 125 42 167
Cogt-Value 125 39 164
Requirements

Interdependence 95 69 164
MPARN 95 66 161
QFD 50 81 131
Visualization | ssue 50 75 125
GSP 65 27 92
Psych. SR 0 23 23

Table 3. Scoresfor the analyzed methods

Findly, we proceed normdizing scores to fadlitate compaison. FHgure 3 shows percentages
obtained by dl the methods in rdaion to the maximum possble vdue (315, which represents
100% in a graphicd representation). As we can see, Win-Win, Quantitative Win-Win, and AGORA
result with the highest scores.

Methods Percentages

Figure 3. Normdized scoresfor comparison

4. Conclusion

Requirements prioritization has been pointed out as a rdevant research aea in reguirements
enginering, cdling for the definition of effective methods and techniques that enade to rank a
whole st of reguirements, according to rdlevant criteria, such as busness gods or technicd
features. We present both a classfication framework for requirements dicitation processes and an
andyss of deven methods usng the conceptud framework. We hope our work helps requirement
enginersto identify and rank functiondities, which are useful during dicitation.

As future work, we ae improving prioritizetion by conddering dakeholders profiles using
cognitive aspects of dakeholders. We suggest  improving communication  and  reduce
misunderdandings based on Cognitive Psychology. This can be done by extending the dassfication
mentioned in [3 to congder behaviora characterisgics of the way people think and process
information.
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