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“Project Managing” Your Best-Choice University Using Multi-
Attribute Decision-Making (MADM)?

Zavier Naafi Rahmansyah

“He who fails to plan is planning to fail.” - Winston Churchill.

ABSTRACT

Selecting universities that can help us thrive is not an easy task. Some people managed to use the
opportunity very well. However, others are not fortunate in the end. Because of that, it is crucial
to consider some factors from each university we might get into. This research shows how to use
Multi-Attribute Decision Making (MADM) to pick a university that would fit students the most
theoretically. It would also show how we can differentiate universities numerically. MADM
allows users to compare qualitative and quantitative data using compensatory and non-
compensatory approaches. The conclusion states that MADM is one of the best ways that we can
use to prevent later regrets in choosing the university. This research can be expanded by applying
other feasible attributes or expanding the use of MADM in other problems.

Keywords: Best Universities, High School student, Data Analysis, Decision Making, Problem-
Solving, and How to find a good university.

INTRODUCTION

Choosing the university that fits us can be one of life's most exciting yet challenging parts. While
some students are lucky enough to find that their university satisfies their expectations, others
regret their choice. Research conducted on 1453 students before and after they started college?
suggested that about 50% of them chose to attend a college of “lesser” academic esteem relative
to their high school. On average, 27% of these students had lower self-esteem and were threatened
by depression.

Students often choose colleges based on a factor such as academic reputation or the rank of the
university through particular ranking institutions. However, not considering simple factors such
as the cost of attendance or how safe the place could affect students' behavior and increase their
pressure to complete the path they are pursuing. It is essential to consider as many factors as
possible before students choose which university to apply to. Based on this problem, a
methodology is needed to create an organization of data, which could help students select a
university.

1 How to cite this paper: Rahmansyah, Z (2023). “Project Managing” Your Best-Choice University Using Multi-
Attribute Decision-Making (MADM), student paper; PM World Journal, Vol. XIlI, Issue Il, February.

2 Hess, A. J. April 30 2018. Study finds that picking the wrong college can make you depressed—here’s why.
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The Multi-Attribute Decision Making (MADM), also known as Analytical Hierarchy Method
(AHP), is a tool that perfectly combines pure quantitative data with almost purely qualitative
models used in the logical framework. This method has been proven to be practiced in business
areas. We can also use this methodology to select which university would suit us. By using the
MADM, we could identify and compare the attributes of each university we are interested in
attending.

Some critical factors must be considered when applying this method to compare universities. The
first is to question why we should use the approaches step by step to create the best decision. The
second is to understand how vital the differences in factors are in the decision-making process.
The last is to identify attributes that are not comparable but are equally important in the decision.
The questions will be answered in the conclusion.

METHODOLOGY

There are six approaches to making a choice using Multi-Attribute Decision Making®. 4 of them
are non-compensatory (full-dimensioned), and others are parts of the compensatory (single-
dimensional) decision-making models:

1. Non-compensatory models
1.1. Dominance

1.1.1. Dominance sees that all attributes are equally important. This approach compares
each party by their attributes. The best of the comparison can be assumed as the best
contender.

1.2. Satisficing

1.2.1. This approach determines all attributes' minimum and maximum acceptable
values. After that, we eliminate our choices that do not meet the requirements. This
helps remove any option that significantly differs from our primary purposes while
identifying which choices will be the best on our radar.

1.3. Disjunctive Reasoning

1.3.1. While other approaches compare all options and attributes, disjunctive reasoning
only compares the attributes of the case. We compare each attribute with one another
and write one if the attribute wins (more important than the other) or 0 if the attribute
loses (less important than the other).

1.4. Lexicography

1.4.1. This method can be used after the user sorts the factors from the most important to
the least in disjunctive reasoning. Here, all we need to do is to sort the universities in
each attribute.

31.4.1.12 Unit 12- Managing Change - PTMC
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Compensatory models rank all options from worst to best but cannot measure how they score
relative to one another. For instance, the best option is only 10% better than the worst option.
To get an accurate ratio scaling model, we have to start from zero, and all increments need to be
the same value. This problem, however, is covered using the compensatory models.

2. Compensatory models
2.1. Non-dimensional Scaling

2.1.1. In this method, we must turn the relative options into a dimensionless value. After
that, we continue with the calculation of the relative weight of each attribute.

2.2. Additive Weighting Technique

2.2.1. Thistool is potent. It can assess and manage change and estimate the cost. This is
a three-step process. First, add the total relative ranking of all options. Second,
attribute weighting needs to be normalized. Then, we could determine the score ratio
of each option. Some options that seem “powerful” in the non-compensatory models
could still not be as good as the users’ expectations.

FINDINGS

The best way to visualize the MADM in this problem is by using a study case:

Dan is a high school student encouraged to continue his university studies abroad. Considering he
chose to go to the U.S., there must be some complicated considerations in choosing which
university would suit him. For information, his parents can only support his education with
$75,000 a year. His IELTS score overall is 6.5. He plans to exclude the SAT from his grading
process due to his low score. Dan wants to be in a safe and good university, which he thinks is
essential in deciding which university to attend.

Dan used Multi-Attribute Decision Making to help him to select his university. The attributes* he
used to consider which university to attend are as follows:

1. Acceptance rates

1.1. Counts the percentage of students accepted to the university each year. The more students
get interested in a university, the more likely the university will be better. The information
regarding each university acceptance rate is as follows:

4 Niche: Explore Schools, Companies, and Neighborhoods
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Universi Acceptance Rates

2. Graduation rates

2.1.Determine the percentage of students who graduated from each university. The more
students complete their studies; then the more university is likely to be better. Below is
the data:

Universi Graduation Rates

3. Salary upon graduation

3.1. Average salary/money students get after graduating from the university.

© 2023 Zavier Naafi Rahmansyah
www.pmworldlibrary.net Page 4 of 20



http://www.pmworldjournal.com/
http://www.pmworldlibrary.net/

PM World Journal (ISSN: 2330-4480) “Project Managing” your Best-Choice University

Vol. XlI, Issue Il — February 2023 using Multi-Attribute Decision-Making (MADM)
www.pmworldjournal.com Student Paper by Zavier Naafi Rahmansyah
University Salary Upon Graduation

4. Placement rates

4.1. The possibility of a person getting accepted by the university.

Universi Placement Rates

5. Tuition cost

5.1. The tuition needed by the university each year. Because his parents can only support him
with no more than $ 75,000, the lower the cost, the better it would be.
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Universi Tuition Cost

6. Living costs

6.1. This information shows the cost of living in a particular area. Same as tuition cost; the
least the cost, the better it would be. Below is the data on living costs in each city:

Universi Living Cost

7. Quality of life in each city®

7.1. Determines how the people live there. The safety index is as follows:

5 Numbeo.com
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The place of the university Quality of life index

8. The safety of each University

8.1. Determines the safety of each university. The information can be seen below:

Safe Score

9. English Language Proficiency (International)

9.1. Some U.S. universities consider students’ English proficiency for international students.
Therefore, sometimes it will not be necessary to apply to a university where the English
proficiency requirement is above the student's average.

Note that there are several exceptions due to the tight differences between some elements.
Therefore, some attributes with the percentage/amount, such as 1 - 3 differences, would be
considered equal.
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Approach 1: Dominance

Dominance (Using PairWise Comparison) Dominance (Using PairWise Comparison)
Selection |[Uni A vs. Uni A vs.[Uni A vs.[Uni A vs.|Uni A vs.| Selection |Uni B vs./Uni B vs.|Uni B vs.[Uni B vs.|Uni B vs.|Uni B vs.[Uni B vs.
Attributes  |Upi B Attributes  |Uni A
The safety of] The safety of]
each uni Equal each uni Equal
Acceptance Acceptance
rates Equal rates Equal
Salary upon| Salary upon|
gradustion | qual graduation | £qual
Placement Placement
Tuition cost | Equal Equal Tuition cost | Equal
Livisg cots | Equal Equal Living osts | Equal
Quality of life Quality of life
ey Equal Equal Equal P Equal Equal
Dominance (Using PairWise Comparison) Dominance (Using PairWise Comparison)
Selection |Uni C vs.|Uni C vs./Uni C vs./Uni C vs.[Uni C vs.[Uni C vs.|Uni C vs. Selection |Uni D vs.|Uni D vs.|Uni D vs./Uni D vs./Uni D vs.[Uni D vs.[Uni D vs.
Attributes Attributes i

Dominance (Using PairWise Comparison)

Selection
Attributes

Uni A

Uni G vs.|Uni G vs.[Uni G vs.|Uni G vs.|Uni G vs.[Uni G vs.|Uni G vs.

Uni B Uni C UniD  |UniE Uni F Uni H

The safety of]

each uni
Acceptance
rates
Graduation
rates
Salary upon!
tion
Placement
rates
Tuition cost
Living costs
Quality of life|

in cach cil

Equal

Equal Equal Equal Equal

Equal

Equal
Equal

Tuition cost

Living costs

Quality of life
in cach city

Table of Comparison #1 - 4°

6 Model by Sullivan, Wickes, & Kroeling (2014) Engineering Economics 15™ Edition
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Based on the comparison, university D is the best choice, followed by university E. Now, consider
them as the strongest candidates for Dan’s university for a moment.

Approach 2: Satisficing’

Minimom | Maximum

U :ptabl
Acceptable |Acceptable - IEE;:E;W
Value Value o '
The safetv of each uni B- - None
o o UnF &
Agcceptance rates 15% T5%; “
G
Graduation rates 60% 100% None
Salary upon graduation (3) 30 - None
Placement rates - 100% None
Total Costs Needed (5) 0 75 Um B
Cruality of life in each city -
English Proficiency (Owverall 6.0 6.5 Uni A &
[ELTE) ' - E

Table of Comparison #5

Dan had eliminated universities that could not accept him or universities that were not as good as
he demanded. In this case, options for university E cannot be entered because the IELTS
requirements are higher than Dan’s. Therefore, university D is now the most suitable for Dan.
Note that we will still be comparing eliminated universities to model the comparison.

7 Model by Sullivan, Wickes, & Kroeling (2014) Engineering Economics 15 Edition
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Approach 3: Disjunctive reasoning®

The safety of] Acceptance

Tuition cost |Living costs

graduation
Placement
rates

Tuition cost
Living costs

Quality of life

in each city

Table of Comparison #6

By sorting all aspects, Dan had a clear overview of what the university he chose should have.

Approach 4: Lexicography?®

& Model by Sullivan, Wickes, & Kroeling (2014) Engineering Economics 15™ Edition

9 Model by Sullivan, Wickes, & Kroeling (2014) Engineering Economics 15™ Edition
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Ordinal Fanking Relative Ranking of University Candidates Based on
Attributes
The safety of each uni 7 ABCDEGEFH
Graduation rates B DEBACHGF
Guality of life in each city 5 C.D.GAEEHF
Acceptance rates 4 EABDHCGF
Flacement rates 3 EDBCHAGF
Tuition cost z DFCGEAHE
Living costs 1 G.D.C.EEHEAF
Salary upon graduation i EHEADCGF

Table of Comparison #7

University E & D seem dominant in each scenario. However, since university E has been
eliminated, university D is the best choice for Dan based on the non-compensatory model.

Approach 5: Non-Dimensional Scaling Technique?®

Remember that non-compensatory approaches cannot calculate how each option is relative to one
another using real ratio scaling. Therefore, Dan used the non-dimensional scaling to ensure how
good exactly each university is.

10 Model by Sullivan, Wickes, & Kroeling (2014) Engineering Economics 15 Edition
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(80-9)/(80-9)

Dimensio
Attribute Value Formula nless
Value
The safety of each university D @-1)/3 1.00
A=4
B=3 B- |(4-25)/3 05
c=2 B |@-3)/3 033
+/-=+/-05 A |@-4/3 0.00
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20 (BO-20)/(80-9) 0.84
48 (BO-48)/(80-9) 045
Acceptance rates (100 - value (%)) 60 (BO-60)/(80-9) 028
73 (BO-73)/(80-9) 0.10
777 (80 -77)/(80-9) 0.04
80 (BO-80)/(80-9) 0.00
33 (91-33)/(91-33) 1.00
45 (91-45)/(91-33) 0.79
g0 (91-80)/(91-33) 0.19
Placement rates (100 - value (%)) 81 (91-81)/(91-33) 0.17
82 (91-82)/(91-33) 0.15
90 (91-90)/(91-33) 0.02
91 (91-91)/(91-33) 0.00
(51500 -8000)/(51.500 -
SO00 B : : 00
S 8000) 1.00
_ (51,500 - 8500) /(51,500 - "
8" 7 8000) 0.99
(51,500 -9200) /(51,500 -
5 E / ; noT
9'-- 8000) Lt
_, ql . -11.900)/ (51500 | o
Tuition cost ($)
(51,500 -12000) /(51,500 - "
- 8000) Lel
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(51.500-14100)/(51.500 -

4 : . : 0 &6
14.1 2000 :| H-80
s0g |(51:300-50.800)/ (51,500~ |

8000)
< < |(51500-51500)/(51,500- |
51, 2000) S
_ |(24.400 - 17,000) / (24,400 -
b 17,000) 1.oo
(2 - 18.700) / (24. .
187 ..._4,40(3 18,700)/ (24,400 - | __
17.000)
(24,400 - 19,000) / (24.400 - .
12 17,000) 073
(24,400 - 21.000) / (24.400 -
2 : .000) : 16
1 17.000) 0.46
Living costs ($)

5 |(24,400-22,000)/ (24,400~ | .
o 17.000) o
(24,400 - 22,500) / (24,400 -

2o s 24,400 - 22,500) 4400- |

- 17.000)

. (24,400 - 24,000) / (24,400 - i

24 17,000) 0.0°
i (24,400 - 24,400) / (24,400 -

24.4 17.000) 0.00
(85,000 - 37,000) / (85,000 -
37 [t : e 1.00
37.000)
(85,000 - 40,000) / (85,000 -
40 | : o 0.94
37.000)
. (85,000 - 50,000) / (85,000 - .
50 27 non 0.73
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(85,000 - 66.000) / (85,000 -
o8 37.000) 040
Salary upon graduation ($)
(85,000 - 68,100) / (85.000- | __
68.1 37.000) 033
. |85.000-70700) /(85000 | .
0.7 13 7.000) 030
(85,000 -72.500) /(85,000 -
725 [0 500)/ (85, 0.26
37.000)
_ |(85,000 - 85.000) / (85,000 -
& 37.000) 000
Table of Comparison #9
After this, Dan calculated the relative weighting of each attribute.
Attribute Uni A Uni B Uni C UniD
Safety B B B B
Graduation rates (%) 85 87 84 90
Quality of life in each city 165 165 170 190
Acceptance rates (%) 20 23 52 27
Placement rates (%o) 20 18 18 10
Tuition cost ($) 50.8 51.5 0.2 8.5
Living costs (§) 24 21 19 18.7
Salary upon graduation ($) 68.1 70,7 50 66
Safetyy A>B>C>D
Safety: 1 - dimensionless value Uni A Uni B Uni C Uni D
- = - WA 1 1
Graduation rates (%): 1 - dimensionless 0.66 0.66 0.66 0.66
value
Q:uallty. of life m each city: 1 - 0.83 0.90 0.80 1.00
dimensionless value
- 1 0/ = .3 1
Acceptance rates (%): Dimensionless 017 017 0.33 1.00
value
Placement rates (%): Dimensionless value| 1.00 0.96 0.45 0.90
Tuition cost ($): Dimensionless value 0.19 0.15 0.15 0.98
Living costs ($): Dimensionless value 0.02 0.00 0.97 0.99
S.alan..r upon graduation ($): 1 - 0.05 0.46 0.73 77
dimensionless value
Safety: 1 - dimensionless value 0.65 0.70 0.27 0.60
TOTAL 3.57 4.00 4.36 6.9
Table of Comparison #10
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Attribute Uni E Uni F Unmi G Uni H
Safety B B- B B-
Graduation rates (%) o0 60 63 81
Quality of life in each city 165 160 170 165
Acceptance rates (%) 20 91 20 40
Placement rates (%) 0 67 55 19
Tuition cost ($) 11.9 14,1 8 12
Living costs ($) 22,5 244 17 22
Salary upon graduation (%) 85 37.000 40 72.5
Safety A>B>C>D
Attribute Uni E Uni F Uni G Uni H
Safety: 1 - dimensionless value 0.66 0.50 0.66 0.50
S:le:lc;uatlon rates (%): 1 - dimensionless 1.00 0.00 0.10 0.70
mality of life m each city: 1 - _ _
gimen;sionless value ; 017 0.00 039 017
ix:lflzptance rates (%):; Dimensionless 1.00 0.00 0.16 0.72
Placement rates (%): Dimensionless value|1.00 0.00 0.21 0.83
Tuition cost ($): Dimensionless value 0.91 0.86 1.00 0.91
Living costs ($): Dimensionless value 0.26 0.00 1.00 0.32
S.alar}r upon graduation ($): 1 - 1.00 0.00 0.06 0.74
dimensionless value
TOTAL 6.34 1.36 3.86 4. 80
Table of Comparison #11

by Zavier Naafi Rahmansyah

Note that some use the formula: 1 - the dimensionless value. In contrast, some of them used the
dimensionless value. Based on the result, we know that university D holds the largest score, 6.9.
It is 1.09 times better than university E and five times better than university F.

Approach 6: Additive Weighting Technique®!

Step 1 Step 2 Uni A Uni B Uni C Uni D
Attribute Relative rank Normalized weight (A) ®) B) * (A) © lorwl o lowl © ®) * (4)
Safety 7 7/29 = 0.24 |o.66 0.1584 0.66 0.1584 0.66 01584 0.66 0.1584
Graduation rates (%) 6 6/29 = 0.20 o83 0.166 0.90 0.18 0.80 016 1.00 02
Quality of life in each city 5 5/29 = 0.17 |oa7 0.0289 017 0.0289 033 0.0361 1.00 017
Acceptance rates (%) 4 4/29 = 0.14 [ro0 0.14 0.96 01344 0.45 0.063 0.90 0.126
Pl rates (%) 3 3/29 = 0.10 f[oae 0.019 015 0.015 015 0.015 0.98 0.098
Tuition cost ($) 2 2/29 = 0.07 o002 0.0014 0.00 0 097 0.0679 0.99 0.0693
Living costs ($) 1 1/20 = 0.03 |o.0s 0.0015 0.46 0.0128 0.73 0.0219 0.77 0.0231
Salary upon graduation ($) 1 1/29 = 0.03 |oss 0.0195 0.70 0.021 0.2 0.0081 0.60 0.018
Total 29 1 1 0.5347 05515 0.5504 0.8628

Table of Comparison #12

1 Model by Sullivan, Wickes, & Kroeling (2014) Engineering Economics 15™ Edition
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Step 1

Step 2

Uni E

Uni F

Uni G

Uni H

Attribute

Relative rank

Normalized weight (A)

) * (&)

©)

G * &)

H @ @ @O

Safcty

a

7/29 =

0.24

0.66

01584

0.50

0.12

0.66  [0.1584 0.50

@A)

0.12

Graduation rates (%)

6/29 =

0.20

100

0.2

0.00

0.10 0.02 0.70

0.14

Quality of life in cach city

5/29 =

0.17

0.17

0.0289

0.00

033 0.0561 017

0.0289

Acceptance rates (%)

4/29 =

0.14

100

0.14

0.00

elelole

0.16 0.0224 0.72

0.1008

Placement rates (%)

3129 =

0.10

1.00

0.1

0.00

021 0.021 0.83

0.083

Tuition cost ($)

2/29 =

0.07

0.1

0.0637

0.86

0.0602

100 0.07 0.91

0.0637

Living costs (§)

129 =

0.03

0.26

0.0078

0.00

=

1.00 0.03 032

0.0096

Salary upon graduation ($)

= B PN PO EY

129 =

0.03

100

0.03

0.00

0.06 0.0018 0.74

0.0222

Total

2
=3

1

1

0.7288

0.1802

03797

0.5682

Table of Comparison #13

This comparison also managed to show the differences between the universities by the number.
After all this research, Dan concluded that university D would be the best university for him.

CONCLUSIONS

Choosing a university that fits us best should take time and effort. This is because our lives

might change once we have joined the university, and our life might change drastically. In a

university, students have to be ready both physically and mentally, but we also have to be ready
with our finances and other things. We must consider whether the university is good enough for
us. We have to be able to identify which university is willing to accept us or not. All of that can

be determined using the MADM.

Multi-Attribute Decision Making would be beneficial in determining our chosen university. This
is because the decision-making process could compare qualitative and quantitative data without
separating them. Although the process seems complicated, it would help us defy regrets that could
have come to us. Hence, it has been proven that Multi-Attribute Decision Making tools can
help students choose their university.

The MADM process must be conducted step-by-step because one step is related to another.
Remember that we use the lexicography approach based on the result of disjunctive reasoning.
Remember that data that could be analyzed several times have a better probability of success than
those analyzed only once. Making comparisons like this helps determine our decision because one
factor might differ greatly from another. Notice that there are factors that could be more easily
comparable. These factors must be considered in decision-making as they can become thorns in

the flesh.

FOLLOW-ON RESEARCH

The MADM has now been proven to be used in universities' selection process. There are several
reasons why this research needs to be improved. The first reason is to consider that other people
would like other attributes to be considered in selecting their university. The second reason is that
this research assumes that we are accepted into the universities. There should be a calculation on
the possibility of our getting into each university because universities have different
considerations in selecting their students.
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Apart from that, the MADM can be used for research in developing other things. Things like
engineering, building, and programming often use the help of MADM in sorting and selecting
their respective attributes?. We can also use this method to improve our daily life, like creating a
monthly schedule based on the tools. There are many other ways we can use this approach. Note
that the format does not have to follow these six approaches. We can make the MADM as flexible
as our needs.
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