comparisons. Once the pair wisemparisons are completed,
the local priority vector W (gfined as the eVector in the
example figures) is computed as the unique solution to

Where is the largest Eigeralue of the matrix

Saaty provides several algorithms for approxima ,w; .In

this research paper, a two stage algorithm that involved
forming a newXx >< XX matrix by dividing each element in

a column by the sum of theolumn elements and then
summing the elements in each roWwthe resultant matrix and
dividing by the elements in the row. This is referred to as
the process of averaging oveormalized columns. This is
represented as

4.0. Pair wise Comparisons
Extracting favorite of various components and factors requ"e\ﬁ/here
a series of pair wise comparisons where the decision makgy;
will compare two components at time with respect to an J
upper level “control” criterion. In the case study, theI
components of Phase of Research drasit, applied and

dhevellopmem In ANE’II'kel AHPa palrdW|s_eh comparlsonsh of In the assessment process, inconsistencies may occur.
the elements in each level avenducted with respect to their ¢, 5 explanation of inconsistency in a matrix of pair wise

relative importance toward their control criterion. Saaty [22]comparisons and how to calculate it, see Saaty[22]
has suggested a scale of 1 to 9 when comparing two ’ '

components, with a score of 1 representing indifference
between the two components and 9 being overpowering
authority of the component under consideration (row
component in the matrix) over the comparison component
(column component in the matrix). In our example, if a
component has some level of weaker impact the range of
scores will be from 1 to 1/9, where 1 represents indifference
and 1/9 being an overpowering authority by a column element
over the row element. When a judgment is assigned to a pair
in the (i,j) position, the reciprocal value is automatically
assigned in the (j,i) position.

weighted priority for component;
index number of columns (components);
index number of rows (components).

Basic Tech Mktg Org eVector
Technical 1 2 6 0.23
Market 5 1 7 0.708
Organizational | 0.167 0.143 1 0.062
1
That is, if is a matrix value assigned to the relationship
of component to componeny, then s equal to When one uses the simplified algorithm mentioned above to

. Since many of these values are  compute the priority vectothere is no calculation of the
strategic, additional strategic group decision-making tools  inconsistency. An example of the pair wise comparison matrix
such as scenario planningtbe Delphi approach can be within the Basic stage of research is shown in Table I. The
utilized to assign meaningful values to these pair wise weightings are obtained from the decision maker by asking a
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series of comparison questions. For this matrix in Table I, the

decision maker was asked questions such as: “During the

Basic stage of research, whicheetent is more important: 5.2 RESULTS FROM THE SYNTHESIS COMMAND _
Technical or Marketing?” _ , ~ New synthesis for: Super Decisions Main W... | |00/¢
Marketing is considered to be 5 times more important than - —
technical and a judgment of 5 is entered in the cell at the Hte e the oy all syriasbpd pHofllige torile

. . . . alternatives. You synthesized from the network Super
intersection of the Marketing woand Tech column. Technical Decisions Main Window: MURAD HABIB.mod: formulaic
is the row component and Marketing is the column : —

component. The reciprocal judgment of 0.200 (1/5) is enterec HES | Splis Idedls Normals | Raw

. . L . auTOMATIC READING METER | [N 00000 0413916 (0150341

in the (TGQh: Marketing) cellhe pair Wi_se c_ompanspn PREPAID DIGITALMETER | N 0.757054| 0.305076 |0.110809
approach is used to populate the matrix with the diagonal SIMPLE FUNCTION DIGITAL ‘_ e e e
elements being 1, that is, alement is equally preferred to S i i ' -

itself. The priorities for this matrix are shown as the last
column in Table | (labeled eVecjoln this stage of research,

the Marketing category receivecethighest rating (0.708). In The Normal column presents the results in the form of

this company, even at easyages of research, marketing priorities. This is the usual way to report on results. The
factors are the most important in determining whether a Ideals column is obtained from thé&Normal column by
project proceeds or not (probably not an unusual or dividing each of its entries byeHhargest value in the column.
unreasonable situation). The Rawcolumn is read directly from the Limit Super matrix.
4.2. Analyze Measures In a hierarchical modeduch as this one tHeaw column and

In this illustration, no interdependence between the actors amge Normalcolumn are the same.
the measures is assumed to exist. Similar pair wise
comparisons to those made earlier are conducted for tfe3  OBSERVATION

measures relative to the actor to determine their relativghese results show that the Automatic meter reading the best
importance weight calculation (or eigenvector determination)ehoice for this decision makefhe “Ideal” column shows the
There are three separate paiise comparison matrices results divided by the largest value so that the best choice has
(technical, market, and organizational) that have to bg priority of 1.0. The others are in the same proportion as in
developed for this step in the analysis. Table V shows one ofjormal” and are interpreted this way: The Automatic is best

those matrices. In this case, the performance of the 000), the Prepaid is 73.7 % as good, and the Simple is
alternatives on each of the technical metrics is establishety 505 as good.

through pair wise comparing d€halternatives against each g conclusions
other with respect to that metric, for example “Potential The purpose of this research paper was to present a
market size” as shown in the figure below. The resultingnethod for R&D project selection that allows for the
vector shows the priorities of the alternatives on that metrigonsideration of important interactions among decision levels
The alternative with the largest priority is perceived to be beging criteria. The methodology uses the ANP for this
on the metric. The synthesis of the results across all thaluation. A model of the R&D project selection process
metrics gives the best overall alternative. For the company ifleveloped from literature and adapted for a small high-tech
question, aii of the metriCS With the exception of the presen%mpany was presented. Thmmny acted as a case Study
of a project champion were fourtd be fairly close to each for validation of the model and approach. The research paper
other in importance. The laaf significance for the Project provides value to practitioners by providing a standard model
Champion can probably be attributed to the small size of thgyr project selection and to researchers by demonstrating a
company. new application of ANP. This strategic decision making tool
assisted the company in raparing the R&D question of
upgrading their current system by designing simple function
o meter or investing in the development of a new system as form
gmpﬂssqulxt.;po.entia|ma.ketsize--nm of prepaid and automatic meter reading. The model suggested
e T TR Tl o e ] e e the development of Automatic reading meter, which is the
B = g - o TR option that the company puesidt The case study helps to
e ,:95|9|3|7|.;|5|4F| |ZISIQIEIEITIB LB e e yerify that ANP is an effaive and efficient decision-making
A eI o tool. In fact, this is one of the strengths of AHP and ANP: the
ability to adapt a basic framework to a particular situation. A
decision criterion that a compagonsiders crucial can easily
The results for the alternatives are obtained with the Synthesggle?]ddez(ihtocgﬁpgﬁgﬁ,{ |c;nmt(f)](ieIr.ncl)r(ljergltlggbetEge\rl]\/telgstl?hge

gommatn(i_ m/S thfh Maln Mode(lj V'e‘{i"k th Ser:ectt tti_]e decision maker(s) evaluating the component. For example, an
omputationsfsynthesize command, or click the shortcu ICOBroject stressing competitivadvantage through innovation

S¥™ o see the final results: would likely end up with criteria and weighting different from
an enterprise seeking to coetp as a low cost provider of

o Comparisons wrt "Potential market size" node in "ALTERN... EJ %

File Computations  Misc Help

4, AUTOMATIC READING |
© METER

P
alal==55| No comp I

Observation and Results
5.1 Synthesis - Getting the Results
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proven techno|ogy_ Despite a number of pub”cations app|y|n@] P. Fahrni and M. Spatig, “An appétion oriented guide to R&D selection

; ; : P . ; nd evaluation methodsR&D Manage, vol. 20, no. 2, pp. 155-171, 1990.
AHP in project selection, this is probably the first time that a 10] P. Harker and L. Vargas, “The thrgoof ratio scale estimation: Saaty’s

att?mpt has been made to apply ANP in projept selection. analytic hierarchy processManagement Sciengeol. 33, no. 11, pp. 1383—
This research paper presents an effective method famos, 1987.

performing R&D project selection based on the attributes anid1] A. D. Henriksen and A. J. Traynor, “A practical R&D project-selection
criteria that serve the purposetb& company. The case study SCOring model,IEEE Trans. Eng. Managevol. 46, pp. 158-170, May 1999.

id | fth licati fth hodol 12] J. W. Lee and S. H. Kim, “ding analytic network process and goal
provides an example of the application of the methodology t rogramming for interdependent infcation system project selection,”

a real-life situation. The methodology presents a more&omput. Oper. Resvol. 27, no. 2000, pp. 367—382, 2000.
accurate mode for extractinthe preferences of decision [13] . "An integrated approach fondependent information systems project

makers. The major contributions of this research are g¥lectionInt. J. Project Managevol. 19, no. 2, pp. 111-118, 2001.

. . . 14] M. Liberatore and G. Titus, “Theractice of management science in
follows. First, an ANP framewk for R&D project selection gen project selection,Manage. Scj.vol. 29, no. 8, pp. 962-974, 1983.

has been proposed with the goal of extending the currents) m. J. Liberatore, “An extension of the analytic hierarchy process for
literature in the field. Théramework includes a group-based industrial R&D project selection and resource allocatiéBEE Trans. Eng.
modeling method that facilitatethe R&D project selection Manage, vol. 34, pp. 12-18, Feb. 1987.

. . ] G. Lockett, B. Hetherington, and P. Yallup, “Modeling a research
process, and a CorreSpondmg ANP architecture that Suppo tfolio using AHP: A group decision proces®&D Manage, vol. 16, no.

and coordinates the work of decision-making groups. Secong, pp. 151-160, 1986.
this research paper presents an application of the proposgd] J. P. MartinoR&D Project SelectionPre Paid meter: Wiley, 1995. [18]
framework to a real project lsetion system. In conclusion, L. M. Meade and J. Sarkis, “Analyzinggamizational project alternatives for

. . o s ile manufacturing processes: Analytical network approachiiit. J. Prod.
this model provides a qualitative and quantitative assessm s, vol. 37, no. 2, pp. 241-261, 1999.

of the attributes of a project surrounding the nonlineafig) A. presley and D. Liles, “R&Dralidation planning: A methodology to
relationships among interdependent level& major link technical validations to benefits measuremeR&D Manage, vol. 29,

contribution of this work is to provide a methodology forno. 4, pp. 55-65, 2000.

. - . - : 0] J. L. Ringuest, S. B. GravespdaR. H. Case, “Conditional stochastic
assessing the best project. Also author introduce first tim ominance in R&D portfolio selection]EEE Trans. Eng. Managevol. 47,

innovation factor in the ANP modelThe company and pp 478-484, Nov. 2000.
decision-maker involved in the case study were generall21] T. Saaty, “Priority setting in complex problemdEEE Trans. Eng.
p|eased with the approach_ Manage, vol. 30, pp. 140-155, 1983.

o . . ; 22] , Multicriteria Decision Making: The Analytic Hierarchy Process
After pair-wise comparisons of the alternatives and rating ittsburgh, PA: Univ. oPittsburgh Press, 1988,

comparisons Qf the mel'itS, our _model shows t_hat Alternati_vf%s] T. L. Saaty,The Analytical Hierarchy Process: Planning, Priority
#1: “Auto matic reading meter,” is the best choice. The mairsetting, Resource AllocatiohcGraw-Hill, 1980.

driver for this result is the financial benefits. Using [24] R.Balachandra, John H. “FriaraEtors for Success in R&D Projects

; ; : d New Product Innovation:A Contextual Framewotk |IEEE
background research and personal interviews to describe th%ANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 44. NO. 3.

model and compare and rate its nodes, we are not surprised,;gusT 1997.

by this outcome. [25] D.D. Tewaria, Tushaar ShahAn assessment of South African
Table ‘A’ overall OQutcome prepaid electricity experiment, lessdearned, and their policy implications
for developing countries, Energy Policy 31 (2003) 911-927
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