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Abstract: This paper aims at constructing AHP Model for raigkof candidates eligible
for a job position of a Project Manager. For thepoese of candidates ranking absolute
measurement shall be used. According to both ttesview carried out with the owner
who is at the same time a manager of a consultaompany, the interview being about
the criteria that are considered to be importantte job position of a Project Manager, as
well as the results from the survey questionnaitenstted through e-mail to 30 owners
and/or managers of small and medium enterprisess there selected seven criteria. There
were also established the intensities of the @itewhereas as alternatives shall be
considered the candidates who shall apply for fbits position. The constructed AHP
Model is presented in this paper together withhiyxgothetical example for ranking of four
candidates.

Keywords: AHP, absolute measurement, criteria, intensiteasking, project manager

1. INTRODUCTION

The most important resource in one company is tae.r@hoosing the best candidate
for certain job position is of crucial importance the development of the company. The
multi-criteria method analytic hierarchy proces$H@ enables that the best alternative is
chosen out of the available ones which are evaluate the basis of several
criteria/subcriteria.

It is crucial to structure the complex decisionlgem into a hierarchy, details of which
are further available in (Saaty and Vargas, 1992) pWhen doing this, it is recommended
that there are/ + 2 elements at one same level, see more in (Millés6)19

Within this paper there is constructed AHP Modelrinking of candidates for the job
position of a Project Manager, and there is alsergian example of the such ranking of
four candidates.

The paper is structured as follows: apart fromltiieoduction that is given in Section
1, Section 2 refers to the structuring of the denigoroblem. The analytic hierarchy
process is explained in Section 3, whereas thdtseare presented in Section 4, and the
Conclusion is given in Section 5.

2. STRUCTURING THE DECISION PROBLEM

The person who is owner and manager of a consyltemmpany in the Republic of
Macedonia is in a need of employing a Project Manatn order to choose the best
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candidate for this position, he engaged an operalticesearcher the assistance of whom
shall be further used to construct AHP Model farkiag the applicant candidates.

The goal is to rank the candidates who shall ap@ythe job position of a Project
Manager. In order to identify the criteria that ameportant for this job position an
interview had been made with the person who is bmtmer and manager of the
consultancy company. He defined 14 criteria, thikerwa being the following ones:
education, level of English proficiency, team wodommunication skills, specific work
experience, computer skills, attended trainings thie required field of expertise,
recommendations, PM software usage skills, leager8tMP Certificate, overall working
experience, driver’s license and attended trainindeelds different than the required field
of interest. Also, there was determined to sensl libt of 14 criteria to 30 owners and/or
managers of small and medium enterprises and eethat they widen the list with criteria
which they find important for the job position ofRroject Manager, and which are not
given on the list. The interviewees added the ¥Yailhgy 7 criteria: multi-tasking,
negotiation skills, networking and establishing neamtacts, motivation of the candidate,
managing the interests of the stakeholders, orgaaiz skills and analytical skills. There
was a survey gquestionnaire made which lists all 2iedetermined criteria, and the
interviewees were required to select seven of tlieat they find as being the most
important ones for this job position. The repreatwe sample of the interviewees remains
that same one (i.e. 30 owners and/or managersaf and medium enterprises).

The results from the survey questionnaire are gimehable 1. This Table shows that
the mostly chosen criteria is education (it wagsaeld 20 times), after which follows the
specific work experience (selected 19 times), ttiennext one in the row is the level of
English proficiency and the PM software usage sK8elected 15 times) etc. whereas the
motivation of the candidate and the attended tngmiin fields different than the required
field of interest were not selected at all. Becaokéhe fact that the person who is both
owner and manager of the consultancy company hasarkable accumulated experience
in the field, there was determined that for theecia which shall be selected intensities
shall be established.
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Table 1. Results from the Survey Questionnaire

The number of times this
Criteria criteria was selected by the

total of 30 interviewees

1. Education 20

2. Specific Work Experience 19

3. Level of English Proficiency 15

4. PM Software Usage Skills 15

5. Organization Skills 14

6. Analytical Skills 14

7. PMP Certificate 13

8. Leadership 13

9. Team Work 12

10. Attended trainings in the required field of exjse 12

11. Computer Skills 11

12. Multi-tasking 11

13. Communication Skills 11

14. Recommendations 8

15. Networking and establishing new contacts 8

16. Managing the interests of the stakeholders 7

17. Overall Working Experience 3

18. Negotiation Skills 3

19. Driver’s License 1

20. Motivation of the Candidate 0

21. Attended trainings in fields different than the 0

required field of interest

3. THE ANALYTIC HIERARCHY PROCESS

Developed by Thomas L. Saaty at the beginning efab's of the XX century (Saaty,
1977, 1980), AHP is a systematic procedure whickbkss a hierarchical presentation of
the elements of any decision problem (Saaty anga&rl991, p. 19). The decision-maker
compares, in pairs, the elements of each of theldeof the constructed hierarchy and
expresses his/her preferences by using the scatdatifve importance (Saaty and Vargas,
1991, p. 27), (Table 2). In order to calculate weaghts of the criteria and the priorities of
the alternatives, appropriate mathematical modeté&sl; see more in (Saaty, 1990), (Saaty
and Vargas, 1991).

The focus of this paper is the absolute measuremAfter setting priorities for the
criteria (or subcriteria, if there are any), pairge comparisons are also made between the
ratings themselves to set priorities for them unegeh criterion and dividing each of their
priorities by the largest rated intensity to geetideal intensity. Finally, alternatives are
scored by checking off their respective ratingsarnelach criterion and summing these
ratings for all the criteria. This produces a ratscale score for the alternative. The scores
thus obtained of the alternatives can in the enddrenalized by dividing each one by their
sum” (Saaty and Vargas, 1994, p. 5). See more on atessoheasurement in (Saaty and
Vargas, 1994, p. 17-19), (Saaty, 2005, pp. 20-23).
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Table 2. Scale of Relative Importance (Saaty andjd&a 1991, p. 27)

<L

Intensity of

relative Definition Explanation

importance

1 Equal importance Two activities contribute equal
to the objective.

3 Moderate importance of one oveExperience and judgment slightl

another. favour one activity over another.

5 Essential or strong importance. Experience adgment strongly
favour one activity over another.

7 Demonstrated importance. An activity is stronfglyoured
and its dominance is
demonstrated in practice.

9 Extreme importance. The evidence favouring one
activity over another is of the
highest possible order of
affirmation.

2,4,6, 8, Intermediate values between th&/hen compromise is needed.

two adjacent judgments.

Reciprocals of | If an activity has one of the

above non-zerp above numbers (e.g. 3) compared

numbers. with a second activity, then the

second activity has the reciprocal
value (i.e., 1/3) when compared
to the first.

The information on whether the decision-maker wassistent or not in the process of
comparing the elements of the hierarchy can beketeby calculating the Consistency

Ratio (C.R.), C.R.=C.L/R.l., where the Consisteirudex (C.)=(\ max — N) /(N =1),

A max represents the largest eigenvalue of the matrpaofvise comparisongd], (Saaty

and Vargas, 1994, p. 8-9). The values of the Ranitolex (R.1.) are given in Table 3. The

decision-maker is considered to be consistenti#f @btained that the Consistency Ratio is
about 10% or less; if that is not the case thenctmsistency should be improved (Saaty,

1990, p. 13).

Table 3. Average Random Consistency Index (Saatyangas, 1994, p. 9)

: 1| 2] 3| 4 5 6 7 8 9 10
Random
Consistency | 0 0| .52 .89 1.11 1.25 1.3% 1.40 1.45 14
Index (R.1.)

The analytic hierarchy process is a method thatmest widely accepted,
(Triantaphyllou and Mann, 1995), and for its apgiicn see more in (Saaty and Vargas,

1994, p. 24).
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3.1. AHP MODEL FOR CANDIDATES RANKING FOR THE POSIDN OF A
PROJECT MANAGER

In this paper, the decision problem is decompostxd goal (candidates ranking for the
position of a Project Manager), seven criteria wagtermined, the criteria being those that
were the mostly chosen ones by the intervieweell€TH, such as: education (criterion 1),
specific work experience (criterion 2), level of dish proficiency (criterion 3), PM
Software usage skills (criterion 4), organizatiokills (criterion 5) analytical skills
(criterion 6) and PMP Certificate (criterion 7).& hriteria PMP Certificate and leadership,
which are listed under 7 and 8 respectively in &dblare selected equal number of times
by the interviewees (13 times each), whereas th@eowand the manager of the
consultancy company chose the criterion PMP ceatidi.

On his behalf there were also established so caiieghsities of the criteria, the
intensities being the following ones: regarding duication criterion the intensities are:
PhD degree, Master's Degree, Bachelor's Degree sewbndary education graduate
certificate; regarding the specific work experiexrdéerion the intensities are: exceptional,
large, average, small; regarding the level of Egproficiency the intensities are: Al, A2,
B1l, B2, C1 and C2 (according to the Common Europeamework of Reference for
Languages (CEFR) regarding the PM Software usage skills criteriba intensities are:
excellent, very good, average, below-average amdfficient; regarding the criteria
organization skills and analytical skills same msities were established: excellent,
average, below-average, weak and unsatisfactorg; ragarding the PMP Certificate
criterion, if the person has this Certificate he/simall be given the priority value of this
criterion; whereas if he/she does not have it the@she shall get 0. The constructed model
is shown in Figure 1.

Comparisons of the elements in pairs are made éyénson who is both owner and
manager of the consultancy company, and the oldtagsilts are given and interpreted in
the following section.

Goal
I I I I T I ]
. Specific Work Level of English PM Software Organization Analytical PMP
Education : ; ; ; . :
Experience Proficiency Usage Skills Skills Skills Certificate
| PhD Degree - Exceptional — Al = Excellent I~ Excellent I~ Excellent
- A2
o I— Very Good — Average — Average
— Masters’s Degree I Large Bl
- Average — Below-Average | Below-Average
I— Bachelor's I Avsiioe B2
Degree i L ¢l I~ Below-Average — Weak — Weak
Secondary Education
™ Graduate Centficate =~ Small (2 — Insufficient — Unsatisfactory L Unsatisfactory

Figure 1. AHP Model for Applicant Candidates Rakiar the Job Position of a Project
Manager

8 http://www.coe.int/t/dg4/linguistic/Source/Framewoen.pdf (accessed: 9 March 2014).

72



International May Conference on Strategic Managem&niKSM2014
23-25 May 2014, Bor, Serbia

4. RESULTS

The matrix of pairwise comparisons of the criteasashown in Table 4, whereas the
normalized matrix and the priorities are given iable 5. Table 5 shows that the second
criterion i.e. the specific work experience has linghest priority (0.284), and after this
criterion follow the fifth and the sixth criteriore. the organization and analytical skills
with 0.187 priority, etc.

The matrix of pairwise comparisons of the intemsitwith respect to the first criterion
i.e. education, the priorities and the idealizenires are given in Table 6, whereas the
matrix of pairwise comparisons of the intensitiathwespect to the second, third, fourth,
fifth and the sixth criterion are given in Appendix

The person who is both the owner and the manag#reo€onsultancy company was
consistent in the process of comparing the elemeftdhe constructed hierarchy
(Consistency Ratio is less than 10%, i.e. less tha).

Table 4. Matrix of pairwise comparisons of theemia

C1 C2 C3 C4 C5 C6 C7
C1 1 1/5 1/2 1/5 1/6 1/6 1/5
C2 5 1 7 1 3 3 2
C3 2 1/7 1 1/6 1/6 1/6 1/6
C4 5 1 6 1 1/2 1/2 1
C5 6 1/3 6 2 1 1 2
C6 6 1/3 6 2 1 1 2
Cc7 5 1/2 6 1 1/2 1/2 1

Table 5. Normalized matrix and priorities

C1 C2 C3 C4 C5 C6 C7 Priorities
C1 0.033 0.057 0.015 0.027 0.026 0.026 0.024 0.03p
c2 0.167 0.285 0.215 0.136 0.474 0.474 0.239 0.284
C3 0.067 0.041 0.031 0.023 0.026 0.026 0.020 0.038
C4 0.167 0.285 0.185 0.136 0.079 0.079 0.120 0.149
C5 0.200 0.095 0.185 0.271 0.158 0.158 0.239 0.18y
C6 0.200 0.095 0.185 0.271 0.158 0.158 0.239 0.18y
c7 0.167 0.142 0.185 0.136 0.079 0.079 0.120 0.130

C.1.=0.076 C.R. = 0.057

Table 6. Matrix of pairwise comparisons of the indiéies with respect to the criterion 1,
priorities and idealized priorities

Secondary
Criterion 1 PhD | Master's | Bachelor's Educati_on Priorities Id_eal_iz_ed
Degree| Degree Degree Graduation Priorities
Certificate
PhD Degree 1 2 3 4 0.466 1.000
Master's Degree 1/2 1 2 3 0.277 0.595
Bachelor's Degree 1/3 1/2 1 2 0.161 0.346
Secondary
Education 1/4 13 172 1 0.096 0.206
Graduation
Certificate

C..=0.010 C.R. =0.012
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A short version of how the applicant candidateskiram for the job position of a
Project Manager shall be made is given in Table 12.

Into consideration are taken four alternativesfoer candidates (A, B, C, D), and in
the following lines there is an illustration howettotal score for Candidate B is calculated:

0.030% 0.346 + 0.284 0.472 + 0.03% 0.642 + 0.15¢ 0.590 + 0.18% 0.518 + 0.18%
0.518 + 0.130 = 0.578

In an analogical way there is calculated the tetalre for the rest of the candidates.

Then, the normalized priorities are calculated, #redlast column in Table 12 (Ranking)
shows that first ranked is the Candidate B, afteictvfollow the Candidates D, A and C.

Table 7. Ranking Candidates

c1 c2 c3 ca cs c6 c7 | Total T;ug::gzs Ranking
0.030 0.284 | 0.033 | 0.150 0.187 0.187 | 0.130 | score lized)
Below
A Bachelor | Average B2 Average Average No 0.284 0.180 3
average
B Bachelor Large C1 (\3/;?:1 Average | Average Yes 0.578 0.366 1
C Master | Small | B2 | Below | Below | Below 1, 1 190 | 0121 4
average| average| average
D Master Average Cc2 gg?& Average | Average Yes 0.52f% 0.333 2

5. CONCLUSION

This paper aimed at constructing AHP Model for ragkof applicant candidates for
the job position of a Project Manager. For thatppse there is used the absolute
measurement approach of the analytic hierarchygssoc

Through the carried out interview with the persdmovis both owner and manager of a
consultancy company and also on the basis of thairmu results from the survey
questionnaire that was submitted via e-mail to @hers and/or managers of small and
medium enterprises, there were seven criteria t®eleceducation, specific work
experience, level of English proficiency, PM softevausage skills, organization skills,
analytical skills and PMP Certificate. On behalf tbé person who is both owner and
manager of the consultancy company there were lestatl intensities of the criteria,
whereas as alternatives shall be considered theidaas who shall apply for this job
position.

According to the obtained results, the criterioaafic work experience has the highest
priority, after which follow the organization sldglnd analytical skills criteria which have
the same priority; and after these follows the PbdftWare usage skills criterion, then
follows the PMP Certificate criterion, then the ééwf English proficiency, after which is
the education.

Through the hypothetical example there is illusiahow the applicant candidates
ranking shall be made for the job position of aj@bManager, and how this process shall
enable the person who is both owner and managireoéonsultancy company to choose
the best candidate for this position.
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APPENDIX 1

Table 7. Matrix of pairwise comparisons of the mgi¢éies with respect to the criterion 2,
priorities, and idealized priorities

Criterion 2 Exceptional Large Average Small Priorties Idgal_|_zed
priorities

Exceptional 1 3 5 7 0.558 1.000
Large 1/3 1 3 5 0.263 0.472

Average 1/5 1/3 1 3 0.122 0.218

Small 1/7 1/5 1/3 1 0.057 0.102

C.I.=0.039 C.R. =0.044

Table 8. Matrix of pairwise comparisons of the ingiéies with respect to the criterion 3,
priorities, and idealized priorities

Criteion3 | Al | A2 | BL | B2 | c1 | C2 | Priorities Idealized
pr|0r|t|es

AL 1 12 | 13 | 14| 15| 17 0.042 0.108

A2 2 1 12 | 13| 14| 15 0.065 0.168

B1 3 2 1 12 | 13| 14 0.102 0.263

B2 2 3 2 1 172 | 13 0.159 0.413

Cc1 5 2 3 2 1 172 0.247 0.642

c2 7 5 2 3 2 1 0.385 1.000

C.1.=0.021 C.R. =0.017
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Table 9. Matrix of pairwise comparisons of the ingigéies with respect to the criterion 4,
priorities, and idealized priorities

Criterion 4 | Excellent very Average Below Insufficient Priorities Id_eal_l_zed
Good Average priorities
Excellent 1 2 3 5 7 0.443 1.000
Very Good 1/2 1 2 3 5 0.262 0.590
Average 1/3 1/2 1 2 3 0.153 0.344
Below 1/5 1/3 1/2 1 2 0.089 0.201
Average
Insufficient 1/7 1/5 1/3 1/2 1 0.053 0.119

C.1.=0.007 C.R. = 0.006

Table 10. Matrix of pairwise comparisons of thesmgities with respect to the criterion 5,
priorities, and idealized priorities

Criterion 5 Excellent | Average Below Weak | Unsatisfactory | Priorities Idga!l_zed
Average priorities
Excellent 1 3 5 7 9 0.503 1.000
Average 1/3 1 3 5 7 0.260 0.518
Below 1/5 113 1 3 5 0.134 0.267
Average
Weak 1/7 1/5 1/3 1 3 0.068 0.135
Unsatisfactory 1/9 1/7 1/5 1/3 1 0.035 0.069

C.I.=0.061 C.R. =0.055

Table 11. Matrix of pairwise comparisons of theemdities with respect to the criterion 6,
priorities, and idealized priorities

Criterion 6 Excellent | Average Below Weak | Unsatisfactory | Priorities Idgal_|_zed
Average priorities
Excellent 1 3 5 7 9 0.503 1.000
Average 1/3 1 3 5 7 0.260 0.518
Below 1/5 13 1 3 5 0.134 0.267
Average
Weak 1/7 1/5 1/3 1 3 0.068 0.135
Unsatisfactory 1/9 1/7 1/5 1/3 1 0.035 0.069

C.I.=0.061 C.R. =0.055
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