CHAPTERII
LITERATURE REVIEW

2.1 Analytical Hierarchy Process
Analytical hierarchy process was developed in 1970’s by Thomas Saaty.

(Ozeyranh Ergenc & Baris, 2018), The AHP divides complex multi-criteria decision

problems into sets of subproblems, associated through a hierarchical structure.

The problems are then solved via pairwise comparisons on the relative importance

of each subproblem and respective criteria/alternatives, (Jara, J. Joaquin, 2019),

The advantages of Analytical Hierarchical Process are:

1. The technique does not require any other tool for evaluating weights of
decision criteria as the tool can determine decision criteria weights and
ranking of alternatives.

2. The approach is capable of utilizing both quantitative and qualitative data in
the decision-making process.

The disadvantages of Analytical Hierarchical Process of this this method are consist

as follows :
1. Only a maximum of 15 alternatives could be compared.
2. Thereis the challenge of interdependency between alternatives and criteria.
3. Its use of a pairwise comparison approach can result in inconsistencies in

judgment and criteria ranking.
4. AHP is less effective in cases with a large number of criteria, (Aziken, 2021)
(Hasan, 2019).
The analytical hierarchy process, there are several step to used AHP to
solve problem but the basic fundamental is :
1. Establish a hierarchical structure then dividing each problem into groups
based on elements that attributes are carried, from a certain level of
hieratical order the element on higher level will dominate the element below

it.



2. Build A Matrix, To find A matrix, after form hierarchical order of problem then
determine relative importance order based on 1-9 scale original by T. L. Saaty
to scale a;; and qualify people's thinking of judgment on every problem
group. Formula (1) is the judgment matrix, a; / a; (i,j =1,2,..,n) represent the

element. a;; indicates the relative importance of a; to q; :
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For judgment matrix A there is a;; = 1/ a;;.
3. Calculate the sort weight of elements in the same level weight vector w and
the maximum eigenvalue A,y :
1) Multiply the elements in matrix A by the row.
2) Calculate the n times square of the obtained product.
3) Normalize the root square vector to get the final ranking vector w.
4) The maximum eigenvalue A,,,, is calculated by the formula (2), where

(Aw);means the i elements of Aw

N Aw),
Amax = Z - 2

4. Test of sort consistency, to test consistency first need to calculate Consistency

Index (Cl) by formula (3) then find Random Index (RI) by an R.I table, then
calculate the Consistency Ratio (CR) by Consistency Index divide Random

Index
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It is acceptable that the judgment matrix is consistent when C.R. < 0.1.

(Wenlue Dong 2018).

2.2 Technique for Others Reference by Similarity to Ideal Solution

Topsis or Technique for Others Reference by Similarity to Ideal Solution is

MADM method was initially presented by Hwang and Yoon, (Hajjah & Oktarina,



2018), this technique has a core idea that is to choose the best solution by
simultaneously measuring the distances of each alternative to the positive ideal
solution (PIS) and the negative ideal solution (NIS), (Bagi Suyono, 2020).
Procedure of TOPSIS calculation it's quite simple first normalized decision
matrix by using formula (4) alternative matrix or X value divided by square root of
sum on every X matrix power by 2 as much as length of matrix columns or m value
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Next step is to determine weighted normalized decision matrix or y;; value

by just multiply r and criteria weight value or W,

(rir X wy) (2 X wy) . (Tim X Wiy)
i = .(7”21 X wy) .(7”22 X wy) .(TZm X W) (5)
(rr X wy) (T2 X wy) .. (Tam X W)

Where:1=1,2,3,..,m,j=1,23,.,n,andw=1,23,..,m,
Next step is to find y* and y~ value from y matrix by using formula (6) to find

y*and formula (7) to find y~
y* ={(max y;lj €J)(miny;lj €J)i=12,...m}=yfy3 ..., ym (6)

y~ ={(miny;lj €J)(maxy;lj €J'),i=12,...m}=y7,¥7,....,¥m (7)

Where j for benefit and ]’ for cost, if benefit on y* take the maximal value
on columns matrix y and if it is cost on y* then take the minimal value on columns
matrix y ,The opposite apply for y~ like shown in formula (7), then calculate the

ideal positive solution and the ideal negative solution

D = Z(Yij—}’fr)z (8)
=



D; = E(yij—yj_)z (9)
=

Where to find positive ideal solution means square root of sum on every
matrix y;; minus y]-+ power by 2 as much as length of matrix rows or n value, almost
identical solution to calculate ideal negative solution the different were y;; —y;,
the last step is to calculate the ideal solution or V value by ideal negative divided

by sum value of ideal positive plus ideal negative.

D-
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(D* + D)

Vi =
Then rank the order Alternatives can be ranked based on sequence V;.
Therefore, the best alternative is one of the shortest distances to the ideal solution

and furthest away with the ideal negative solution.(Hajjah & Oktarina, 2018).

2.3 Previous Research

The previous research that correlated with this research if its the same
method or might the similarity of the study case this is were the fundamental of

information to do the research are shown in table below:
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2.4 Kemahasiswaan UMKT

The student division or Kemahasiswaan is the part of UMKT that is
responsible for administrative and technical services to stakeholders both
internally (students, lecturers, study programs/faculties, employees) and
externally (alumni, graduate users, parents, students, etc.). As part of Universitas
Muhammadiyah Kalimantan Timur (UMKT), the Student Affairs and Alumni
Division supports the philosophy of organizing and developing UMKT, which is
characterized, insightful, and progressive, through the development of the
Student Affairs and Alumni Division based on Islamic and Muhammadiyah values.
(Buku Panduan Akademik UMKT, 2018).

There are several program run by kemahasiswaan one of them in Smart
Indonesia Program which alludes to student scholarship quote “Efforts to fulfill
student welfare through the provision of scholarships from various sources, such

as scholarships from the Universitas Muhammadiyah Kalimantan Timur (UMKT),
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Improvement of Academic Achievement (PPA) and PPA Education Cost Assistance
(BPP-PPA), Bankaltim Syari'ah, Bank Bukopin Syariah, Bank Syariah Mandiri, Bank
Muamalat, Bank CIMB Syariah, East Kalimantan Government, BIDIKMISI and
Featured scholarships from the Bureau of Planning and Foreign Cooperation (BP-
KLN) Secretariat General of the Ministry of National Education and Culture”.( Buku

Panduan Akademik UMKT, 2018).

2.5 Kartu Indonesia Pintar Kuliah

Kartu Indonesia Pintar Kuliah (KIP Kuliah) is an abbreviation of the Smart
Indonesia College Card, KIP Kuliah is given to recipients of the PIP (Smart Indonesia
Program). PIP is assistance in the form of cash, access expansion, and learning
opportunities from the government given to students and students who come
from poor or vulnerable families to finance education. The Smart Indonesia
Program explains that PIP is intended for students who are accepted into tertiary
institutions, including people with disabilities with priority targets for KIP
recipient, students from poor/vulnerable poor families and/or with special
considerations, affirmative students (Papua dan West Papua as well as 3T and TKI)
also students affected by disasters, social conflicts or special conditions. KIP Kuliah
is a transformation from Bidikmisi which has been running since 2010 and changed
to KIP Kuliah in 2020.

KIP Kuliah scholarship recipients receive tuition fees and also living costs,
the cost of living is also given directly to the student's account based on the results
of the City/District cost of living survey and the socio-economic survey by BPS,

(Kemdikbud, 2022).
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