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Determination of the Winner of Project Tender
Using Analytical Hierarchy Process

Julian Supardj Endang Lestaf; Fakultas |lmu Komputer, Universitas Sriwijaya

evaluating the quality of decisions, and ( 5) tineet required
Abstract— Determination of the winner project tender is s relatively short. Such conditions give the likebd that the
a fairly complex job. This is because the selectiomf decisions that were made through this method isemor
winners is based on various criteria. On the othehand objective.
Analytical Hierarchy Process (AHP) is one method  AHP method has been widely used in the developrogént
frequently used in the development of Decision Make  pecision Support Systems, among others, Selectibn o
System. The principle of AHP method is choice of a gyryctural [7], Outstanding Employee Selection [1],
decision based on consideration of various criteriaSuch  peyejopment of Productivity Hotel [9], Priority Bemination
cond|t|<.)n.s make th? AHP method suitable to_ be appd N for Component Selection Gravael Pump [8], Proposed
determining the winner of the tender p_rolgct. In ths Supplier Selection [2] , Analysis of factors afiagtthe use of
research, AHP architecture uses seven criteria, angeven - L2 .
alternatives. The seven criteria are price, specifation, private cars [3], and opt|m|2|qg mvestme_nt oppnnias [8]'.
In this research, AHP will be applied in developiag

time, support, warranty, experience, and the browse o X . !
Meanwhile, the company that the alternatives to be Decision Support System for analyzing the winnepifject

selected are companies that have passed thetender. The selection of this object because tuegss of

prequalification stage. The winner is determined bsed on determining the tender winner based on criteria tieeny and
the order of greatest priority value. complex. This led to a decision about the winningdbr is

sometimes subjective, so that harm others. Theubdutpthis
Index Terms— Analytical Hierarchy Process Project research is software that can be used to assisbthanittee in
Tender, Priority analyzing and assessing auction participants. Resdl the
analysis can then be used as a consideration iididgahe
winner of the tender project.
|. INTRODUCTION
Evolution, generalization, and collaboration consephd
principles in science and technology has enablethater II. ANALYTIC HIERARCHY PROCESS

role not just as a tool for data processing or gtsgion of Method of Analytic Hierarchy Process (AHP) is a e
information only. Some concepts on the computeegiithe theory of measurement [3]. Four kinds of measurérseales
possibility to be able to make the learning procesgen the that are usually used in a sequence is a nomiade,serdinal,
knowledge, given the rules and so forth, so be sama can jnterval and ratio. A higher scale can be categorimto a
make his own decisions. lower scale, but not vice versa. As an illustratafrthe scale

Decision Support System is a software product @@esl monthly income ratio can be categorized into arinaidscale
specifically to assist in decision making processés income level or category (high, medium, low), theminal
accordance with its name, the purpose of this syleused is gcale. Conversely, if at the time of the measuréntzia
as a "second opinion” or “information sources” thah be gptained is or ordinal categories, higher-scal@ dan not be
used as a material consideration before deciding aon gptained. Such problems are a large part be sdiyedHP
particular policy. method.

Analytical to Hierarchy Process (AHP) is one method AHP is used to derive ratio scales from paired carispn
frequently used in making decisions. Globally, thisthod is  of several discrete and continuous natures. Parwis
based on [6]: (1) analysis of quantitative and dg@e comparison can be obtained through actual measateanel
decision, (2) evaluation and representation impk solution yejative measurement of the degree of preferencethe
through a hierarchical model, (3) logical argume(¥) interests or feelings. Thus this method is veryfuis® help
get the scale ratio of the original things that difficult to

!ulian Supardi is with the Informatics Departméfaculty of Computer - meagyre, such as opinions, feelings, attitudeseatiefs [6].
Science, University of Sriwijaya, Ogan llir, SoutBumatera(e-mail: ; . .
julian_sp01@yahoo.com). The use of AHP starts by creating a hierarchicakstre or
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sub criteria and alternatives which will be disagssPaired (1) Determine the types of criteria that will be reganents

comparison is used to form relationships within geicture
[3]. The results of this pairwise comparison matvikich will
form the ratio scale derived in the form of majaeavectors
or eigen-function [4]. Matrix is characterized bgsjtive and
negative, i.e. aij = 1/ aji.

An abstraction hierarchy structure of a system #tatlies
the interaction between the components and furstiaiso
impacts on the system. The preparation of the tubyaor
structure of the decision made to describe the ehésnof a
system or an alternative decision identified [4].

One problem will be resolved, resolved into itsnedats,
namely the criteria and alternatives, and then riegal into a
hierarchy structure like Figure 1.

Hierarchy serves as a tool of the easiest to utaletsa
complex problem where the problem is decomposeal timt
relevant elements, arranging the elements as wealetermine
which decisions will be taken. The compilation pmss
elements are hierarchical groupings include elesndrdt are
homogeneous in
components in the appropriate hierarchy level

Goal

criteria

Alternative ‘

Figure 1. Structure hierarchy AHP

The lines connecting the boxes represents theioesilip

the components and devise tresebut

(2
3

4
®)

between the levels that need to be measured byedair

comparison with the direction to a higher level.

TABLE 1
THE SAATY RATING SCALE

equal importance

weak importance (of one over the otl

strong importanc

demonstrated importance over the othe
9 absolute importan

2,4,6,8 intermediate values betwe

~N 01 W

Given these factors was measured relative to eduér,o
relative measurement scale of 1 to 9, as showrabl€erl, it is
proposed to be used by Saaty [3.4].

Overall, the measures used in the formulation of
hierarchical structure that includes:

(6)
)

8

9)
a

for prospective bidders who put in the form of ratr
pairs. Forms of matrix pairs are shown in Table 2.

TABLE 2
PAIRWISE MATRIX CRITERIA

A B C D E F G et

G Mmoo >

etc

Entry of elemen matrix :
1. 4&[ij]=1, i=1..ndanj=1...n
2. Triangle of the matrix elements as input
3. afjil=  afij]*, untuk setiap ¥ |

Count sum elements of each column in the Tabel 2
Determining the value of the column elements dofeca
using the formula: each cell in Table 2 are divitbgdheir
respective number of columns in step (1).

Determining of criteria priority with the formulaf the
number of lines at Table 2 divided by many criteria

Enter the company name data bidders in the form of
matrix pairwise (matrix of alternative). Table 3.

TABLE 3
PAIRWISE MATRIX CRITERIA

Compan
a b c¢c d e f G etc
a
b
c
d
e
f
9
etc

Count sum elements of each column in the Table 3.
Determining the value of the column elements dfecia
using the formula: each cell in Table 3 is dividadtheir
respective number of columns in step (5).

Determining of the candidate winner priority withet
formula of the number of lines at Table 3 dividgdnitany
candidates.

Determine the consistency of each matrix elemepiins
for each alternative. The formula used every elénaén
the matrix pairs in step (2) multiplied by the valof the
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priority criteria. The element of each row are atidad
the result divided by the priority criteria

(10)Calculateima, Cl and CR with formula (1), (2), and (3
[5]:

JURNAL GENERIC

Amax= A -n)In (1)
Cl= Admx I D=1 e, (2)
CR=CI/RC iicciieee, 3)
TABLE 4. RC

N RC N RC N RC

1 0.0C 6 124 | 11 1.51

2 0.00 7 1.32] 12 1.48

3 0.5¢ 8 141 | 13 1.5¢€

4 0.9C 9 14t | 14 1.57

5 1.12 10 1.49| 15 1.59

21
TABLE 5. PARWISE MATRIX
Tim Suppor Guaran Experien B
Prace Spec pp p ow
e t tee ce
sur
price 1 2 5 3 3 3 2
Spec  0.500 1 2 3 2 3 2
Time 02 0500 1 2 2 5 2
Surft’po 0.333 0333 05 1 2 3 2
Guara 493 05 05 0.5 1 3 3
ntee
EXperl n333 03383 02 0333  0.333 1
ence
Brl?:’vs 05 0500 05 0333 0333  0.333
Total 3.200 5.167 9.7 10.167 10.667  18.333

L

L5

The next step, determining the value of the colehements

(11)Determine the value of global priorities

In accordance with the steps set forth in the AHRhad,
hence in this study used seven criteria to deterthia winner
of the tender procurement project. The seven @itare: (1)
price, (2) specifications, (3) time, (4) supporaerces, (5) the
sale of collateral, (6) experience; (7) browser.alghile, an
alternative use as many as seven companies whitipdssed
pre-qualification stage. Each company was giveniridex of
A, B, C, D, E, F, G. Index is intended to providemmre
objective assessment. Hierarchical structure tleatimed in
this study is Figure 2.

RESULT AND DISCUSSION

Winner (100 %)

Time

price

SpecSpek

Support Browser

Guarante H experiance

Figure 2. Hierarchical structure of project tender

From the hierarchical structure in the figure 2 pairwise
matrix comparison was developed, and followed byntiog
the number of columns from the matrix. The resatts shown
in Table 5.

of criteria using the formula: each cell in Tables2livided by
their respective number of columns in Table 5. Tdwmults are
shown in Table 6.

TABLE 6. VALUE AND NUMBER OFCLASSIFIED COLUMN

ELEMENT
Price Spec Time Suppo  Guara  experi  Brow Total
rt ntee ence sur

price 0313 0387 0515 0205 0281 0164 0133  2.088
Spec  g15¢  0.19¢ 0.206€ 0.29¢ 0.18¢ 0.16¢ 0.13¢  1.33¢
Time  goe: 0097 0.10: 0197 0.8¢ 027 013  1.05¢
suppo
it 0.104 0.065 0052 0.098 0.188 0164 0.133  0.803
Guara
ntee 0104 0.097 0.052 0.049 0094 0.164 0.200 90/75
experi
ence 0104 0.06: 0021 003: 0031 005 020 0.50¢
Broch
ure 0.156 0.097 0.052 0.033 0.031 0.018 0.067 0453

After the value of the column elements and the remds
rows is known. The next step is to assign pricaciiyeria. The
formula used is the number of rows in Table 6 didicby
many criteria. The results of these calculatiores strown in
Table 7.

After getting the priority criteria, the next stepto calculate
the priority of candidates for the winning tender feach
criteria. Comparison pairs values for each of tloteptial
winners for each criteria are shown in Table 8A, 8B, 8D,
8E, 8F, 8G.

After the comparison matrix is obtained, then teatrxtep
is to calculate the priority score of each altakeafor each
criteria. The results are shown in Table 9 below.

Next, calculate the logical consistency, with avsion
divided by the number of lines priority criteriahd results are
shown in Table 10.

ISSN: 1907-4093 / © 2018URNAL GENERIC
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TABLE 6. PRIORITY VALUE CRITERIA

Criteria Priority
price 0.2983375
Spec 0.1907908
Time 0.1503784

support 0.1147228

Guarantee 0.1084363
experience 0.0725548
Brochure 0.0647794

TABLE 8A. PAIRWISE COMPARISONMATRIX FOR EACH

ALTERNATIVE PRICE CRITERIA

TABLE 8C. PAIRWISE COMPARISONMATRIX FOR EACH
ALTERNATIVE EXECUTION TIME CRITERIA

A B C ) E F G
A 1 2 3
B 05 1 3
c 0333 0333 1 5 5 5 5
0.20
p 0333 ;33 1 5 3 3
E 05 0500 02 0.2 5 5 5
0200 02 02 033 02 1 5
0.33
c 038 4, 3 0333 02 02 1
Total 3.2 4.567 7'3?3 127'86 19.4 221' 25

TABLE 8D. PARWISE COMPARISONMATRIX FOR EACH
ALTERNATIVE FOR RESOURCESUPPORTCRITERIA

A B C D E F G
A 1 2 3 3 2
B 0.5 1 5 3 3 3
c 0333 o2 1 3 5 5 5
D 0.333 0333 0.333 1 2 3 3
E 05 0333 02 0.5 1 5 2
F 0333 0.2 02 033 02 1 2
G 02 02 0333 033 05 05 1
Total 3.2 4.267 107'06 117'16 173' 159' i

TABLE 8B. PAIRWISE COMPARISONMATRIX FOR EACH

ALTERNATIVE SPESIFICATIONCRITERIA

A B C D E F G
A 1 2 2 3 2 3 2
B 0.5 1 3 2 2 2 3
0.50 0.33
C 0 3 1 5 5 5 5
0.33 050 0.20
D 3 0 0 1 5 3 3
E 0.5 0'050 0.2 0.2 5 5 5
F 0';3 0.2 0.2 0.333 0.2 1 5
G 0.5 0.2 053 0.333 0.2 0.2 1
366 473 693 11.86
Total 7 3 3 7 194 192 24

TABLE 8E PAIRWISE COMPARISONMATRIX FOR EACH
ALTERNATIVE FORWARRANTY SUPPORTCRITERIA

A B C D E F G
A 1 3 2 3 2 3 3
0.33
B 3 1 3 3 2 2 3
050 0.33
c 0 3 1 3 5 5 5
0.33 0.33
D 3 3 0.333 1 5 3 3
0.50
E 05 0 0.2 0.2 1 5 5
0.33
F 3 0.2 02 0333 02 1 2
0.33
G 3 0.2 0333 0333 02 05
3.33 556 10.86 19.
Total 5 Do 7067 T 154 ¢ 22

A B C D E F G
A 1 3 3 3 2 3

B 0333 3 3 5 5 2 3
c 0333 033 1 5 5 5

D 0.333 0.200 0.200 1 5 3 2
E 05 o020c 0.2 0.2 5 5

F 0333 02z 02 033 0z

G 05 02 0500 0500 02 02 1
Total 3333 5133 8100 0% 224 192 23

3
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TABLE 8F. PAIRWISE COMPARISONMATRIX FOR EACH
ALTERNATIVE FOR EXPERIENCECRITERIA
TABLE 10. VALUE A FOREACH CRITERIA
A B C D E F G Row Priority
Total Criteria Result )
A 1 3 2 3 2
0.33 0.8668 0.2983 2.9056
B 3 1 2 2 3 2 3 0.4416 0.1908 2.3144
0.50
c 0 05 1 5 5 3 5 0.2132 0.1504 1.4175
0.33 0.2110 0.1147 1.8390
D 3 0500 0500 1 0.2368  0.1084 2.1841
E (?;’3 0333 05 0.333 01927 00726  2.6566
F 3 0333 0333 0333 0.2 1 5 0.2892  0.0648 4.4637
G 0.5 0.5 0.500 0.500 0.333 0.2 1 Total A 17.78098
Total 35 6167 6833 9.167 223 172 18
3 From the table above can be calculatgg, , Cl and CR

TABLE 8G. PAIRWISE COMPARISONMATRIX FOR EACH
ALTERNATIVE FOR BROWSURCRITERIA

with formula (1), (2), (3), the results were :

Amax= 17.78098 : 7 = 2.540141
Cl = (max—N) : (N — 1) =(2.540141 — 7) / 6 = -0.74331

CR=(Cl: RC) =-0.74331 : 1.32 = -0.56311

The next step is to calculate the value of eachrrative
criteria (prospective tenders) for each item cidtén a way,
the matrix in Table 7 multiplied by the matrix irafile 7, so

TABLE 10.VALUE CRITERIA EACH ALTERNATIVE

Time

Suppo Guara experi Broch

rt ntee ence ure

0.039
0.028
0.03C O.
0.017
0.021
0.00¢ 0.
0.006

0.026 0.028 0.019 0.
0.021 0.023 0.013 0.
02t 0.02C 0.01C 0.011
0.014 0.011 0.009 0.
0.017 0.014 0.011 0.
00¢ 0.007 0.00¢ 0.00¢

0.005 0.005 0.005 0.

0.13% 0.15° 0.12¢ Last set global priorities, namely by summing ug tbws in

A B C D E F
A 1 2 2 3 2 3
B 0.5 1 2 3 3 consistent.
C 0500 05 1 3 3 3
D 0.333 0500 0.333 1 3 3 2
E 05 033 0333 0338 5 2 B theresults are shown in Table 11.
F 0.333 0.333 0.333 0333 05 1 5
G 0.5 05 0500 0500 0.333 02 [1
Total 3'366 5167 6.500 107'16 163;83 125' é
Price Spec
TABLE 9. PRIORITY SCOREEACH ALTERNATIVE A 0080  0.050
B 0.069 0.037
Price  Spec Time SUPPO Guara experi Broch S Zgzz 05(.)(::5
A 0269 0260 0260 0226 0.255 0.258 0.241 E 0.031  0.023
B 0231 019: 0.18¢ 0.18: 0.20¢ 0.17¢ 0.197 F 0.01f  0.01(
c 0197 020¢ 0.19¢ 0.21¢ 0.18¢ 0.14: 0.167 G 0.012 0.008
D 0107 0131 0114 0.121 0.100 0.120 0.118
E 0103 ga11¢ 0.14: 0.14¢
F 0052 005 005 006 0066 008 o0o0se| 2012
G 0040 0,043 0.039 0.045 0.050 0.063 0.0p4

ISSN: 1907-4093 / © 2018URNAL GENERIC
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2 means the pairwise values on matrix criteria pregids
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TABLE 12 GLOBAL PRIORITY VALUE FOR EACH ALTERNATIVE

Software for

Global

Priority
A 0.25696!
0.20302:
0.193901
0.11495!
0.12548.
0.060337
0.045341

Alternatives

O MmO W

From Table 12, it can be the order of the winniegders
is :

TABLE 13. SEQUENCEPRIORITY TENDERWINNER

Rank TR pronty
1 A 0.256965
2 B 0.203023
3 C 0.193901
4 E 0.125484
5 D 0.114950
6 F 0.060337
7 G 0.045340

IV. CONCLUSION
determining the winner

procurement projects by AHP methods have been desdl
The winner of the project tender generated by ghfware is
more objective compared with manual calculation
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