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STMIK Widuri is one of the private universities in Jakarta that continues to grow and will
always provide the best service for students who continue their education in this place. Problems that
occur in the promotion process at STMIK Widuri are the use of a weighting system in each of the
criteria used in determining the location of promotion, the absence of a decision-making system for
determining the location of promotions, and data processing that still using manual methods and the
promotional activities reports that not well documented. The purpose of this study is to produce
decision support system on determining the location of promotions that can facilitate the leadership
of marketing department PMB STMIK Widuri in carrying out promotional activities. The method that
used in this study is the Analytical Hierarchy Process (AHP) method to determine the criteria
weights and the Simple Additive Weight (SAW) method to find out the ranking of the non-uniform
ratings to determine the priority of the promotion location . The results of this study are the decision
support system for determining the location of promotions that have been tested using the User
Acceptance Test method with a very good category of user acceptance.

Keywords — Decision Support System , Location, Promotion, AHP, SAW, UAT .
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I. INTRODUCTION

Promotion is a way to let you know
about offering a product or service in
order to attract potential customers. One
of the problems faced by STMIK Widuri
in attracting students is the process of
determining the location of promotions.
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Figure 1. Graphic of the Recap of Students for the Last 5
Years
(Source: PMB STMIK Widuri data)

The problems faced by STMIK Widuri
Jakarta in determining the location of
promotion, are : the data report from the
admission of new students, the ups and downs
of students enrolled in the last 5 (five) years,
marketing strategy, and the weighting criteria
system that has not been used in
determining the location of promotions.

This study aims to create a
decision support system with Analytical
Hierarchy Process (AHP) method
because the weighting system has not
been used in each criteria, as well as the
Simple Additive Weighting (SAW)
method for ranking promotional
locations because in the assessment
of location is not uniform. In the future,
this system is expected to be able to
assist the New Student Admissions
Department (PMB) of STMIK Widuri
in determining the location of
promotions to recruit new students.

The scope of problem that used in
this research is data input (input) , such
as the distance of the origin school
with STMIK Widuri, total students
grade XII in a high school or equivalent
, the number of students from high
school or equivalent who had
achievement in STMIK Widuri , the
origin school of the student in STMIK
Widuri, and the schools that have
similar majors or courses that are
provided STMIK Widuri , the system
will be tested using UAT (User
Acceptance Test) , and the output
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(output) of the system is the potential
location to get prospective students
which are  desired.  Promotional
locations for recruiting new students
are limited to high school that located
in the DKI Jakarta area.

I. THEORETICAL AND TERMS OF

CONCEPT
A.  Location

Location is an object in space
can explain and can provide clarity on
the object or geographic symptoms
concerned in more detail [1].

B. Location

Location is an object in space can
explain and can provide clarity on the
object or geographic = symptoms
concerned in more detail [1].

C. Promotion

Promotin is Business conducted by
the market to influence other parties to
participate in exchange activities [2].

D. Analytical Hierarchy Process (AHP)

Analytical ~ Hierarchy  Process
(AHP) 1s a representation of a
complex problem in a multi- level
structure where the first level is the
goal, followed by the level of factors,
criteria, sub- criteria, and so on down
to the last level of alternatives. By
using AHP, a problem that will be
solved in an organized frame of mind
so that it can be expressed to make
effective decisions on the problem [3].

The explanation of the

Process ( AHP ) method , namely :
The explanation of the

principle of the Analytical Hierarchy

Process ( AHP ) method , namely :

working
principle of the Analytical Hierarchy

working

1.

Decomposition , is the process of
solving or dividing whole problems
into elements by compiling a hierarchy
by identifying ~ knowledge or
information that is being observed
starting from complex problems that
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are broken down into its main
elements which are further broken
down into parts again so that it is more
hierarchical. A hierarchy is called
complete if all elements at one level
have a relationship to all elements at

the next level, while the
incomplete  decision hierarchy is
opposite.
. Form of decomposition  structure,
namely:

: Goal decision
: Criteria
: Alternatives

a) First level
b) Second level
¢) Third level

The problem hierarchy is compiled
and used to help the decision making
process in a system by taking into
account all the decision elements

involved.
. Comparative Judgment, is an
assessment based on the relative

importance of two elements at a certain
level in relation to the level above it.
Comparative judgment is the core of
the use of AHP because it will affect
the priority order of the elements.
Determination of priorities for each
level of the hierarchy, needs to be
done by pairwise  comparisons to
determine priorities. According to
Saaty (1988), for various problems, the
scale of 1-9 is the best scale in
expressing opinions. Scale 1-9 s
determined as a consideration in
comparing pairs of elements at each
level of the hierarchy against an
element that is at the top level. A nine-
scale scale can represent the degree to
which we are able to distinguish the
intensity of the relationship between
elements.

The values and definitions of
qualitative opinions from the current
comparison scale can be seen in table

1.

Table 1 . Scale of Pairwise Comparison Saaty

Value Information

I' | The vertical factor is as important
as the horizontal factor

3 | The vertical factor is more
important than the horizontal factor

5 | The vertical factor is clearly
more

7 | The vertical factor is clearly
more important than the horizontal

9 | The vertical factor is absolutely
more important than the
horizontal factor

2,4, 6,8 When in doubt about the value
of two adjacent elements

1/(2-9)| Opposite of the description of
values

2-9

4. Synthesis of priority (determining
priority), i.e. uses the eigen vector
method to get a realistic weight
for the elements of decision making.

5. Logical Consistency What is
meant is that all elements are
logically grouped and ranked
consistently according to a logical
criterion.

E. Simple Additive Weight (SAW)

Simple Additive Weight (SAW)
Method is often also known by the
weighted summation

Xij jika jatr ibut keuntungan
(efit)

Max Xij
Rij=
Min Xij jika j atribut biaya

(cost)
Xij

Information : ) o
Max Xij = The biggest of each criteria
Min Xij = The smallest value of each

criteria

F.

i

Xij = value attributes of each

criteria
Benefit = If the biggest value is the
best .

= If the smallest value is the

best
r ij= Performance

normalized

Cost

rating value

Use Case Diagrams
"Use cases are the primary drivers for

all of the UML diagramming techniques.
use case communicates at a high level what
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the system needs to do, and each of the
UML diagramming techniques build upon
this by presenting the functionality in

different ways, each view having a

different purpose ” [5].

G. Problem Solving Thinking
Framework

Frameworks are conceptual models
of how theories relate to various factors
that have been identified as important
problems [6].

II. DISCUSSION RESULTS
RESEARCH
a. AHP Hierarcchy Structure

Goal of this research is determining
the location of sale in new admissions at
STMIK Widuri and there are five (5)
criterias outlined in the picture hierarchy
structure. Meanwhile, the alternative 1is
depicted from Al to AS, where the
promotion locations are explained in 5
(five) regions in DKI Jakarta.

b. Calculate AHP Method Criteria Steps in
the Calculation process AHP :

3. Normalization of the

C1 1,00 { 3.00 [ 2.00 | 2.00 | 2.00
C2 0.33 [ 1,00 [ 2.00 | 2.00 | 2.00
C3 0.50 | 0.50 | 1,00 [ 2.00 [ 2.00
C4 0.50 [ 0.50 [ 0.50 | 1,00 | 2.00
C5 0.50 | 0.50 | 0.50 [ 0.50 [ 1,00
total 2.83 | 5.50 | 6.00 [ 7.50 | 9.00

Criteria Value
Matrix . obtine by dividing the value
of each criterion comparison with
the results of the number can g can

be seen in Table 4 .

Table 4 . Normalization Matrix Comparison of Criteria
Values

Promotion
Location
Determination

Cl
C2
C3
C4
Cs5

C1 c2 C3 C4 Cs5 Total

0.35
0.12
0.18
0.18

0.18
1,00

0.55
0.18
0.09
0.09
0.09
1,00

0.33
0.33
0.17
0.08

0.08
1,00

0.27
0.27
0.27
0.13

0.07
1,00

0.22
0.22
0.22
0.22

0.11
1,00

L2
(112
0.92
0.71
0.53
5,00

Total

. Priority is the average value of
criteria which can be calculated
by dividing the  number  of
comparison matrix values of each
criterion by the number of criteria,
which are listed in table 5.

5. Table5 . Criteria Priority Value

1. Pairwise Comparison Matrix. . Priority
2. At this stage, a comparison Criteria Total| value
between one criterion and another DlSt_an‘l:e high school
criterion is carried out, where data cquivalent to STMIK 1.72 34
. . ] . Thistle
1S obtained from the questionnaire
as in the appendix and assessment The number of class XII
results obtained from interviews students in a senior high | 1.12 22
with respondents in the STMIK ,STC;IOOI Orbeqm;'a:ezt t
Widuri PMB Determine Priority © UM ber D1 SUCCEs
N X from high school and
Value Criteria can be seen in table 3 equivalent who are 0.92 18
T able 2 ‘.Palrw1se C.omparlson Matrix achieving in STMIK
Promotion Location g
Determination c1 | c2 | 3| c4| cg [henumber of students
from high school and 0.71( 0.14
Cl1 1/1 | 3/1 | 2/1 | 2/1 | 2/1 ¢quivalent who become
(&7] I3 | UL | 21 ] 21| 2/} gtudents at STMIK Widuri
c3 12 |12 | ] 2n ] 2/
Senior High School which
has a similarity in the 0.53 A1
. . department provided b
Next, chapge the fraction matrix STI;\/HK Wiclljuri Y
to a decimal number matrix as
shown in table 3.
c. Calculate the Value of Consistency

Table 3 . Pairwise Comparison of Decimal Numbers

Matrix
Promotion
Location C1 C2 C3 C4 C5
Determination

Ratio.

This stage is carried out to determine
whether the comparative assessment criteria
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are consistent or not. The following steps are 5 1.12
taken to get the consistency ratio as follows: 6 124
a) Make a Row Addition Matrix . This matrix 7 1.32
is made by multiplying the paired 8 141
comparison matrix in table 2 . with the 9 145
priority values in table 5. The calculation 10 1.48

results can be selected at table 6.

Table 6 . Addition Matrix for Each Line Because the number of location
Promoti determination criteria used is 5 (five), the IR
Locatio ¢ G G e 6| el value is 1.12, so:

C1 034 | o067 | 037 0.28| 0.21 1.88 CR= %
c2 011 [ 022 |037 028 0.21 1.20

c3 017 | o011 | 018 0.28] 0.21 0.96 CR= 33;
c4 017 | o011 | 009 | 014|021 0.73 CR=006
cs 017 [ o011 | 009 | 007] 0.11 0.55

CR value <0.1, means that the weighting

preference  criteria is  consistent or
b) Calculate the consistency vector by determining acceptable.
the average value of the Weighted Sum Vector .
i gg : 83 ; - 55 ;166 d. Ranking  Determination  of
0.96 018 = 522 Promotion Locatlon'Wlth SAW .
0.73 0.14 516 The process of determining the ranking
0.55 0.11 = 523 method SAW is determining the Benefit and

Cost function . The benefit function , in the
sense that higher the better value. While the
cost function , the lower the better value of
5,29 each decision support system criteria for
determining the location of PMB promotion

and can be seen in table 8 .
Table 8 . Function of Determination of Promotion

C) Calculate the average value of the consistency
vector as follows:

1= (2464536 +2,22+ 5,16+ 3.23)
= : =

d) Calculate the Consistency Index

Location Criteria
Amax—n .
&l =——— .n: Ordo mazriks No Criteria Function
ol = 5295 I Distance high school Cost (-
5.},_391 equivalent to STMIK Widuri
o=
m -
2 The number of class XII Benefit (+)
£ =007 students in a senior high school
or equivalent
. . 3 Benefit
€) Calculate the Consistency Ratio (CR) . The The number of students from enefit (+)
CR value is calculated by dividing the CI high  school ~and ~ equivalent
value by the IR value (CI/RI). ‘V;}?g are achieving in STMIK
1a1ri
CR = E 4 The number of students from | Benefit(+)
N Rl high school and equivalent
who become students at
STMIK Widuri
RI values are obtained based on the ratio D | Schools that have similarities in | Benefit (+)
index list value (RI) in table 8 . for the the - departments provided by
number of criteria (n) STMIK Widuri
Table 7 . Random Index Value (RI)
n RI
1 0.00 Table 9 . explain the alternative value
2 0.00 matrix of decision support systems for
3 0.58 determining the location of promotion of
4 0.90 PMB STMIK Widuri.

ISSN :2394-2231

http://www.ijctjournal.org



http://www.ijctjournal.org/

International Journal of Computer Techniques -— Volume 6 Issue 6,November 2019

Table 9 . Alternative Va.lue Matn?( Determination of generated from the AHP method
Promotion Location . . .
calculation process which can be seen in
Alternative School name C1 c2 C3 C4 Cs5 table 10
Table 1 0 . Initial Normalization Matrix for Alternative
Assaadatul Determination of Promotion Location
Abadiyah Islamic
! 52 30 0 6 2
Vocational
School
. Alternative School name C1 C2 c3 C4 C5
Muhammadiyah
High School 13 By 5 ! e
. ssa'adatul
west Jakarta ll\éu}}_\;:’r}\;gm::ydr 15 35 0 5 ! Abadiyah
150 Sehoo Islamic 0.60 | 0.60 [ 0.00 [ .67 | .67
ARITRI Vocational
VOCATIONAL 5.6 25 5 9 2 School
SCHOOL 2 Muhammadiyah 0.42
Josua Vocational High School 13 . 0.50 0.00 0.56 0.33
School 5.7 30 2 4 1 west Muh: diyah
Jakarta 15 oo Sohcor | 89 | 070 | 000 [ 056 | 033
Alternative School name C1 c2 | C3 C4 C5 > High schoo
ARI TRI
Harnasto VOCATIONAL 0.55 0.50 1,00 1,00 .67
i SCHOOL 2
Insmu}e 56 25 0 1 1
Vocational Josua
School Vocational 0.54 | 0.60 [ 040 | 044 | 033
School
SMAN 63
Jakarta 104 35 0 ! 1 Harnasto
Institute
Vocational Veeational 055 [ 050 | 000 [ .11 | 033
South Jakarta Media 10.7 35 0 2 3 School
Informatics
?;\f;?g 63 0.30 0.70 0.00 11 0.33
29th Vocational 59 30 1 ) 1 fi""h' Vocational
School Jakarta akarta Media 029 [ 070 [ 000 [ 22 | 1,00
Informatics
SMA N 82 High 29th Vocational
School 47 | 35| 0 | 1 1 Sehool k| 053 | 060 | 020 [ 22 | 033
: N 82 High
Jakarta 24 High € 066 | 070 | 000 [ .11 | 033
School 1.2 30 0 1 ! School
Bethel Jakarta 24 High
Vocational 3.1 15 0 2 1 School B || Yy 0.00 A1 033
School Bethel
Central Vocational 1,00 | 030 [ 000 [ 22 | 033
Jakarta SMK N 1 98 [ 30| o 1 2 School
Central
SMAN 7Jakara | 42 | 30 | o 2 1 Jakarta SMK N 1 032 | 060 | 000 | .11 | .67
SMKN 19
Jakarta 34 [35 ] 0 4 2 ?g{lﬁ 7 74 | 060 [ 000 | 044 | 033
Harapan Kasih SMKN 19
High School 13.9 32 0 1 1 Jakarta 91 0.70 0.00 0.44 .67
Jakarta
11th PGRI Harapan Kasih
Jakarta 332 | 40 | 0 : 5 High School 22 | 064 | 000 | .11 | 033
Vocational o Jakarta
North Jakarta | School 11th PGRI
N 40 High Jakarta
School 1721 301 0 1 ! Voeatonal 008 [ 080 [ 000 | a1 | 7
SMAN North School
o 9 276 | 35 | 0 0 1 Jakarta N 40 High
SMAN School 18 0.60 0.00 11 0.33
14.7 35 0 0 1
111 Jakarta SMAN
SMKN 5 Jakarta | 174 | 30 | 0 1 1 110 JAKARTA | 11 ] 0.70 | 0.00 | 000 | 033
Development SMAN
Dynamics 111 JAKARTA 21 0.70 0.00 | 0.00 0.33
. 293 50 0 1 1
Vocational
School 1 Jakarta
PURE BUDI SMKN 5
FastJakarta | VOCATIONAL | 16.6 | 35 | o 0 2 Jakarta 18 | 060 | 000 ] .11 | 033
SCHOOL 1 Development
Bina Pangudi Dynamics
Luhur Vocational 19.2 35 0 0 1
School
Garuda
Vocational 21.5 20 0 0 1
School
Weight 34 22| a8 | 014 | .11

After that the calculation of the value of
each alternative is done by multiplying the
results of the normalization matrix value
of each alternative per criterion with the
weight per criterion that has been
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Whereas table

obtained to find out which promotion locat

11.

Explain the final
normalization of the total value and ranfjing

get priority to be targeted for the promotior] of

PMB STMIK Widuri .

Table 11 Final

Alternative Determination of Promotion Location

Normalization

Matrix

Altern
ative

School C
name 1

C
2

To
tal
val ue

Aver
age

N
o art

t
a

R
an
k

Develop ment
Dynamic s
Vocation al
School 1
Jakarta

PURE BUDI
VOCATI
ONAL
SCHOO L1

0.3

0.2

24

west
Jakarta

Assa'adat ul
Abadiyah

Islamic 0.
Vocation al 20
School

0.5

Muhamm
adiyah High
School 13

37

Muhamm
adiyah 15 High 0.
School 30

ARITRI
VOCATI
ONAL 0.
SCHOO L2

Josua Vocation
al School

0.39

South
Jakarta

Harnasto
Institute .1
Vocation al 9
School

SMAN 63
Jakarta

Vocation al
Media .1
Informati cs 0

29th Vocation
al School .1
Jakarta 8

N 82
High School

0.38

Centra 1
Jakarta

Jakarta
24 High
School

Bethel
Vocation al
School

SMKN 1

1

1
SMAN 7 0.
Jakarta 2!

SMKN 19
Jakarta

0.59

North
Jakarta

Harapan
Kasih High
School
Jakarta

11th PGRI
Jakarta
Vocation al
School

0.2

N 40
High School

0.2

SMAN 110
JAK ARTA

0.2

SMAN 111
JAK ARTA

0.2

0.26

SMKN 5 0.
Jakarta 06

gl g2

24
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Based on the above simulation, the
location that got first rank is West Jakarta,
meaning that the location gets first
priority to be used as the location
determination for the promotion of PMB
STMIK Widuri.

III. CONCLUSION

Based on the results of research, the
conclusion of the research is the
decision support system for determining
the location of the promotion of
admission of new students department
(PMB) Widuri with Analytical Hierarchy
Process (AHP) and web-based Simple
Additive Weighting (SAW) methods can
facilitate the performance of the
Admissions section (PMB) STMIK
widuri, to determine the location of
promotion with 5 (five) criteria. The
criteria is distance of senior  high
school to STMIK Widuri has a weight
of 0.34 %, the number of high school
students grade XII has a weight
of 0.22 %, the number of high school
students that get achievement at STMIK
Widuri have a weight of 0.18 %, the
number of high school equivalent
students who become students at STMIK
Widuri has a weight of 0.14 %, and high
school equivalents who have similar
departments with STMIK Widuri have a
weight of 0.11 % , and the result testing
system using User acceptance test are,
the quality of information (information
quality) with a value of 80% , the quality
aspects of the system (system quality)
with a value of 78% , the quality aspect
of service (service quality) 79% , aspects
of user (use) with a value of 73% , the
aspect of user satisfaction (user
satisfaction) with a value of 75% , and
aspects of the results obtained (net
benefit) with a value of 79% and the
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average value obtained is 77% or get a
good acceptance rate from user.
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