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X University is one of the private universities located in the East Java province. To
retain prospective students and encourage them to register, informational media
through promotion is necessary. To determine the best promotion strategy, student
profile data is utilized. The accumulated student profile data must be processed
through data mining. In this research, the K-means method is used for data mining.
The K-means measurement results are divided into three groups: Cluster 1 includes
P1, P7, and P8; Cluster 2 includes P2 and PP9; and Cluster 3 includes P3, P4, P5, P6,
and P10. The risk management process is carried out in three stages: risk
identification, risk assessment, and risk mitigation. The results of the risk
identification phase showed that there were 15 risk variables. The risk assessment
phase revealed two very high category risks, two high category risks, four medium
category risks, and seven low category risks. Following the advice of X University,
risk mitigation activities were selected for the very high and high-category risk
variables. The results of this research are expected to contribute to an increase in the
number of students at X University in the future.

1. Introduction

The completeness of facilities can be utilized as a
means of promotion to attract students, but this step

Promotional activities are an effective way to
introduce higher education institutions, including those
carried out by X University on a yearly basis to
influence student decisions about applying. Due to
frequent competition in terms of promotion between
tertiary institutions, support for promotional costs is
necessary, especially when activities take place outside
the city or even the province [1]. Proper planning is
essential and can be aided through increased
computational capacity and storage media upgrades
[2]. The existence of this capacity is useful in obtaining
information related to student profiles, such as
achievement index, which can be utilized to segment
prospective students [3] and determine admission
strategies for the next period [4], [5].

The selection of the right strategy is crucial to ensure
that policy courses are effective and efficient. Good
policies should be tailored to student data [6], which can
be processed through a data clustering process [7]. The
existence of student data clusters serves as a benchmark
for the balance of higher education institutions against
their facilities, such as infrastructure, lecturers, and
educational staff [8], [9].

may not always be effective in increasing the number of
students who continue their studies [10]. The cause of
this could be due to uneven dissemination of
information received by prospective students [11]. The
industrial engineering study program at X University
has also experienced uneven dissemination of
information to  prospective  students  during
promotional activities. As seen in Figure 1, the number
of students who apply fluctuates each year, indicating a
lack of consistency in promotion strategies.
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Figure 1. Student number data for 2018-2021
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1) Primary Data

Data obtained from direct observation through
interviews and brainstorming with related parties
using tools can be in the form of questionnaires or
others. An example is the data from the distribution of|

questionnaires, etc.
2) Secondary Data

An example is BPS data, etc.

Data obtained indirectly through reliable sources or

The data processing results use the following
methods :
1) K-means clustering method
a) Determining the number of clusters k.
b) Give the cluster's center a random number.
c) Allocate data or objects to the nearest cluster.
d) Recalculate the center of the cluster with the
latest cluster members.
e) Use the latest cluster center when there are
no more calculation changes.
2) Risk management method
a) Identifying risks to promotional activities
that have been carried out.
b) Calculate your risk assessment using the risk
matrix method.
c) Develop risk mitigation.

data provider agencies, subject to validation testing.

Conclusions and
Suggestions

Finish

Figure 2. Research stages

The program has been using the same process for
promotion failures [12] without analyzing historical
data from previous years, such as the data of
prospective students from registration to acceptance
[13]. Proper processing of student data can reveal useful
information [14]. To improve data accuracy and reduce
manual observation errors [15], a clustering model
needs to be built immediately. The results of the
grouping are expected to contribute to the segmentation
of promotions. Many promotional segmentation
activities from previous research have proven
ineffective in the current environment.

Promotional activities are often carried out
incidentally or randomly through school visits [16].
Without a priority scale, the results are not always
effective. Determining a priority scale is difficult due to
data buildup in the database system [17], which needs
to be processed to provide added value [18]. However,
promotion executives often prefer not to read
complicated data, leading to the imitation of previous
activities with questionable results. Gradual and
selective revamping of promotional activities is
necessary to avoid overburdening the operational costs
of the institution [19].

To address this issue, a study was conducted on the
segmentation of promotional activities, considering risk
factors. In-depth analysis is necessary for segmentation
activities to reduce risk [20]. Risk management activities
are carried out using a dataset of promotion strategies
[21] and by interpreting active student data [22].
Through this research, the aim is to create segmentation
that aligns with promotion targets. Proper promotion
planning based on prospective students' behavior is
critical to succeed in today's fiercely competitive
environment [23], [24].

2. Method
2.1. Research stages

This research is categorized as quantitative research.
The results of quantitative research are related to the
use of numbers from collection to research results [25]
accompanied by statistical testing [26]. This research
deals with the determination of promotional strategies
by considering risk factors. The problem-solving
process is carried out in a series of stages. The stages of
this research are arranged systematically and
sequentially so that objective results are obtained. The
form of support for objectivity in this research is
through the sequence shown in Figure 2. The stages of
research are explained as follows:

1) Field studies and literature studies.
Research activities begin with field studies and
literature studies. The purpose of field studies and
literature studies is to find out the conditions that
occur in the field by paying attention to literature
reviews that are in accordance with the topic of the
problem under study.

2)  Problem identification.
The findings of field studies and literature reviews
are useful in identifying problems. The problem
identification stage aims to obtain phenomena that
have the potential to be researched through
measuring problems based on research
procedures.

3) Data collection.
The results of identifying the problem become a
reference in the data collection stage. The data
collection process is carried out by direct or
indirect observation. The results of data collection
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included primary and secondary data. Examples of

primary data are data on the results of

questionnaires, etc. Examples of secondary data
are BPS data, etc.
4)  Data processing.

The results of data collection are measured in data

processing. The data processing stages are carried

out in two stages.

a) The first stage is to perform the calculation of
k-means clustering. The goal of calculating k-
means clustering is to divide data into several
clusters based on degree of similarity and
characteristic similarity.

b) The second stage is to carry out risk
management for actions related to aspects of
promotion. The method of conducting risk
assessment uses a risk matrix.

5)  Conclusion and suggestions.

If the two stages of data processing have been
completed, the next stage is conclusion and
suggestions. The conclusion and suggestion stages
provide an overview of the entire research stage,
accompanied by an explanation of the
shortcomings of the research and improvements to
the continuation of the research that must be
carried out.

2.2. K-means

K-Means is a method for grouping data, and it
produces clusters of data [27]. Clustering involves
grouping data that have similar characteristics and is
categorized as unsupervised learning [28]. Figure 3
illustrates the concept of clustering [29].

K-Means can be helpful in terms of categorization as
well as the classification of objects. The process of
categorizing and classifying objects based on attributes
into k groups where k is positively valued [30]. The K-
Means calculation step is carried out through several
stages, including [31]:

1. Determination of the number of clusters K and
initial centroid.

2. Calculation of the distance of each object to the
centroid.

3. Grouping objects according to the minimum
distance to the centroid.

4. Re-determination of centroids in the event of
cluster switching by calculating the average
value of all members of each cluster.

5. Iterate through stages 1-4 until no more cluster
switching occurs.

6. The calculation is stopped if all records present
on each central cluster remain in that cluster.

Inter-cluster

Figure 3. Clustering concept

Table 1.
Risk mapping

1
Medium

Medium

Likelihood

2.3. Risk matrix

Promotional activities cannot be separated from the
risks that occur. Risk management needs to be studied
further [32] because promotional activities are dynamic,
so they are full of uncertainty. The occurrence of
uncertainty about risk sometimes has to be faced
because, when managed properly, risks will not lead to
a reduction in outcomes [33]. The environment at risk
for an event can be used to identify both outcomes and
possibilities [34]. The environment within the scope of
higher education institutions needs to have the ability
to anticipate and prepare for change rather than waiting
for it and then reacting [35]. As a result, risk
management is critical in mitigating based on
knowledge and understanding [36].

One method for measuring risk the risk matrix. The
risk matrix method is used in risk assessment so that it
can determine what actions should be taken [37]. Table
1 shows the mapping results of risk assessment using a
risk matrix [38]. Risk assessment parameters in the risk
matrix method use the classification of likelihood and
impact criteria [39] based on 4 zones, as follows:

a) The very high-risk category enters the "red zone."
The risk value in the red zone ranges from 12 to 25.
Immediate action is required in the event of a very
high category risk.

b) The high-risk category falls into the orange zone.
The risk value in the orange zone is in the range of 8
to 12. It is necessary to control risks in the event of
high-category risks.

c) The moderate-risk category enters the yellow color
zone. The risk value is in the yellow zone at intervals
of 5 to 8. If there is a possibility of resource
availability in the event of a moderate category risk,
action is taken.

d) The low-risk category enters the green zone. The risk
value in the green zone ranges from X < 4. There is
no need to act because it is still acceptable in the
event of a low-category risk.

3. Results and discussions

This research was carried out fromOctober 1, 2022,
to December 31, 2022. Data collection was carried out
during promotional activities of the Faculty of
Engineering, X University, during promotional visits at
senior high schools. Data collection for promotional
activities is limited to nine districts or cities, with a total
of 100 samples in each region. Table 2 shows the
respondent data obtained from the data collection
process.
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Table 2.
Data from research respondents
School Gender
Area
High School Vocational ~Man Women

Bojonegoro District 54 46 32 68
Nganjuk District 48 52 44 56
Ngawi District 60 40 58 42
Ponorogo District 75 25 70 30
Pacitan District 44 56 36 64
Magetan District 65 35 48 52
Trenggalek District 52 48 56 44
Madiun District 50 50 65 35
Madiun City 72 28 55 45
Total 520 380 464 436

Table 3.

Standarization results from questionnaire data

Promotion
Area
P1 P10

Bojonegoro District -0,05 -1,07
Nganjuk District -0,13 . -1,22
Ngawi District 0,78 .. .. -1,37
Ponorogo District -1,04 0,13
Pacitan District 0,71 1,03
Magetan District -1,95 . 1,03
Trenggalek District -0,28 .. -0,17
Madiun District 1,09 .. 0,88
Madiun City 0,86 .. 0,73

Table 3.

Cluster centroids

Variable Cluster1 Cluster2  Cluster3  Grand Centroid

P1 -0,392 0,177 0,860 -0,000

P2 0,226 0,341 -2,270 -0,000

P3 0,751 -0,719 -0,131 0,000

P8 -0,543 0,685 -0,569 -0,000

P9 0,236 0,236 -1,885 -0,000

P10 0,209 -0,392 0,734 0,000
12,95

L

£

]

P6 P4 P5

70,98
100,00
P1 P7 P8 P2 P9 P3 P10

Variables

Figure 4. Cluster result dendogram

The data processing stage begins with clustering K-
means. K-means clustering aims to assist in the
grouping of data based on the similarity of objects by
maximizing the dissimilarity of different clusters. The
K-Means calculation process is based on questionnaire
data that is distributed when promoting in the scope of
senior high school and vocational school.

Table 4.
Distances between cluster centroids
Cluster 1 Cluster 2 Cluster 3
Cluster 1 0,000 3,245 3,931
Cluster 2 3,245 0,000 4,362
Cluster 3 3,931 4,362 0,000

Table 5.
Risk identification results

Code Risk Variable

RV:1  Additional promotional costs.

RV2  Students do not increase.

RV3  Not on target.

RVs  Failure to create a brand.

RVs  Failure in the development of a new promotion strategy.
RVe  The emergence of competing colleges.

RVi1  The teaching process has not been optimised for
innovation.

RV12  College policy is inconsistent.

RVis  There is an improvement in the quality of graduates.

RVis  Economic conditions are uncertain.

RVis  Decline in public trust.

Table 6.
Likelihood and impact scale values
Score  Likelihood Impact
5 Almost certainly Losses will be huge
4 Most likely to happen Big losses
3 Possibilities may occur Medium losses
2 Less likely to occur Small losses
1 Rare Negligible

Table 7.
Risk assessment results

Risk Value Risk Assessment
Variable Probability Impact Level Scale

RVi 1 1 1 Low

RV2 2 3 6 Medium

RV13 1 3 3 Low

RV 5 1 5 Medium

RVis 2 1 2 Low

Table 8.

Risk matrix results

Likelihood

The questionnaire results are shown in Table 3. The
process of categorizing data based on the type of
promotion that is most effective. The types of
promotions that will be carried out include the
provision of internal institutional scholarships (P1),
participating in campus expo activities (P2),
institutional social media development (P3), addition of
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teaching support facilities (P4), introduction of alumni
networks that are already working (P5), notification of
student achievement (P6), coverage of the teaching
system (P7), news of cooperation networks both at
home and abroad (PS8), ease of student registration
services (P9), and the existence of accreditation for both
institutions and study programs (P10).

The cluster test results are presented in Figure 4,
showing that the data were grouped into three clusters.
Cluster 1 consists of P1, P7, and P8; Cluster 2 includes
P2 and P9, while Cluster 3 consists of P3, P4, P5, P6, and
P10. The cluster centroid values are reported in Table 4,
with P2 variable having the highest value of 2.27 in
Cluster 3.

The distances between centroid clusters are
presented in Table 5, and the closest distance is found
between Cluster 1 and Cluster 2, with 3.245. These K-
means test results can be used to identify possible risks
associated with promotional activities. By considering
the clusters formed by the data, risk management can
be better informed, and assessment of potential risks
can be conducted more effectively.

The risk management process is carried out after the
results of the promotion cluster are known. Risk
management activities begin with identifying risks.
During the implementation of promotional activities at
X University, the risk identification process is carried
out. Parties involved in the promotion are given a
questionnaire about promotional problems that have
occurred or may occur. A total of 54 people from 27
majors at X University responded to the questionnaire.
Table 6 shows the results of the risk identification
process. The results of the risk identification process
show that there are 15 potentially risky activities.

The findings of the risk assessment are then
implemented. The risk assessment stage is based on the
likelihood and impact levels in Table 7. The calculation
of the risk score comes from the multiplication of
likelihood by impact. Table 8 is the result of calculating
the risk score [40]. The results of calculating the risk
score are known to have two very high-risk categories,
two high risk categories, four medium risk categories,
and seven low risk categories. Based on
recommendations from X University, very high
category risk and high category risk are considered in
risk mitigation activities.

Risk mitigation activities in this study are limited to
risks in the high and very high categories. Alternative
risk mitigation activities can be carried out through
several measures, namely risk retention, risk mitigation,
risk transfer, risk avoidance, and risk sharing. These
five risk mitigation activities are defined in [41]. Risk
mitigation that can be done in this study includes:

1) Critical risks: Failure to create a brand.

Causes

- College social media is not updated.

- Rarely participate in educational events.

- College website has a monotonous look.

Possibilities and contingency plan

a) Riskavoidance

- Active promotion through social media.

4)

4.

- Create attractive logos and taglines.

- Participating in many education-based
events.
b) Risk transfer
- Create an attractive and informative

website.
- Using influencers.
- Co-branding.
Critical risks: Failure in the development of a new
promotion strategy.
Causes
- Not understanding the needs and target
consumers.
- Promotion planning is not good.
- Does not monitor competitors.
- Mismanagement of relationships  with
stakeholders in college.
Probability and contingency plan
a) Risk mitigation
- Create a new sensible target.
- Piloting new strategies in promotions
b) Risk sharing
- Determine the rate of return.
- Involve customers in decision-making.
- Give more time to the newly executed
promotion strategy.
Critical risks: Incompatibility between brand and
conditions in colleges.
Causes
- Dishonesty in promotion.
- Preparation lacks in the determination of the
promotion.
Probability dan contingency plan
a) Risk transfer
— Compensate if someone is harmed.
— Clarifying openly.
b) Risk retention
—  Fix errors quickly.
— Update existing brands.
Critical risks: The network between alumni has not
been well connected.
Causes
- Tracer study activities are massive.
- Do not involve alumni in promotional activities.
Probability dan contingency plan
a) Risk retention
— Alumni data collection is carried out
periodically.
— Providing space for alumni association
organizations.
b) Risk avoidance
— Providing rewards to alumni who are still
active.
— Organizing alumni
college's dies natalis.

gatherings at the

Conclusions

The conclusions that can be drawn from the analysis

and discussion of the stages of data collection and
processing are that there are nine promotion strategies.
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The promotion strategy's results are then tested in
cluster tests. The results of the K-means test formed
three clusters. Cluster 1 is P1, P7, and P8. Cluster 2 is P2
and P9. Cluster 3 is P3, P4, P5, P6, and P10. The results
of K-means testing allow for an impact on risk. The
existence of risk is analyzed using risk management.
The results of risk identification found 15 indicators of
risk variables. The risk variables are then evaluated
during the risk assessment process. The risk assessment
yielded two very high category risks, two high category
risks, four medium category risks, and seven low
category risks. Risk mitigation is carried out on very
high and high-category risk variables based on XYZ
University's recommendations. Failure to create a
brand;  possibilities and  contingency  plans;
incompatibility between brand and college conditions;
and a weak network among alumni are the risk
variables. Future research is expected to have cost
parameters. The existence of cost parameters supports
the analysis of the measurement of the bill against the
cost of the selected promotion alternative.

Declaration statement

Yudha Adi  Kusuma: Conceptualization,
Methodology, Supervision, Project administration.
Data curation, Validation, Resources, Validation,
Formal Analysis, Resources, Visualization,
Investigation, Data curation, Validation, Writing -
Review & Editing.

Acknowledgement

The authors wish to thank anonymous referees for
their constructive feedback.

Disclosure statement

The authors report there are no competing interests
to declare.

Funding statement

The author(s) received no financial support for the
research, authorship, and/or publication of this article.

Data availability statement

The data that support the findings of this study are
available from the corresponding author upon
reasonable request.

References

[1] N. Silalahi, “Penentuan Strategi Promosi Universitas
Budi Darma Menggunakan Algoritma K-Means
Clustering,” TIN Terap. Inform. Nusant., vol. 1, no. 1, pp.
40-46, 2020, [Online]. Available:
https:/ /ejurnal.seminar-
id.com/index.php/tin/article/view /361

[2] D.T. Larose and C. D. Larose, Discovering Knowledge in
Data : An Introduction to Data Mining. New Jersey: John

(3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Wiley & Sons, Inc., 2014. doi: 10.1002/9781118874059.

S. Sulistyowati, B. E. Ketherin, A. A. Arifiyanti, and A.
Sodik, “Analisa Segmentasi Konsumen Menggunakan
Algoritma K-Means Clustering,” in Seminar Nasional
Sains dan Teknologi Terapan VI, 2018, pp. 51-58. doi:
10.30812/matrik.v21i2.1542.

M. R. Alhapizi, M. Nasir, and I. Effendy, “Penerapan
Data Mining Menggunakan Algoritma K-Means
Clustering untuk Menentukan Strategi Promosi
Mahasiswa Baru Universitas Bina Darma Palembang,” J.
Softw. Eng. Ampera, vol. 1, no. 1, pp. 1-14, 2020, doi:
10.51519/journalsea.v1il.10.

Y. A. Kusuma and A. Z. Muttaqin, “ Asset Management
Based on Risk Control and Information Systems,” J. Sist.
Tek. Ind., vol. 24, no. 2, pp. 147-158, 2022, doi:
10.32734 /jsti.v24i2.69009.

R. Sibarani and Chafid, “ Algorithma K-Means Clustering
Strategi Pemasaran Penerimaan Mahasisswa Baru
Universitas Satya Negara Indonesia,” in Seminar Nasional
Cendekiawan ke 4, 2018, pp. 685-690. doi: 10.30813/j-
alu.v1i2.1367.

D. T. Kusuma and N. Agani, “Prototipe Komparasi
Model Clustering Menggunakan Metode K-Means Dan
FCM Untuk Menentukan Strategi Promosi : Study Kasus
Sekolah Tinggi Teknik-PLN Jakarta,” ]. TICOM, vol. 3,
no. 3, pp. 1-10, 2015, [Online]. Available:
https:/ /media.neliti.com/media/publications/93460-
ID-prototipe-komparasi-model-clustering-men.pdf

Undang-Undang Nomor 12 Tahun 2012, Tentang
Pendidikan Tinggi.

Y. A. Kusuma and D. H. A. Sudarni, “Peningkatan
Kemampuan Dosen Fakultas Teknik Melalui Analisis
Keputusan Studi Lanjut Dengan Pertimbangan Risiko,”
Matrik ]. Manaj. dan Tek. Ind. Produksi, vol. 23, no. 1, pp.
57-64, 2022, doi: 10.30587 / matrik.v23i1.4045.

R. Dekaprasetya, U. A. R, and L. A. Muharom,
“Clustering untuk Menentukan Strategi Promosi
Universitas Muhammadiyah Jember dengan Algoritma
K-Medoids,” J. Smart Teknol., vol. 1, no. 1, pp. 100-109,
2021, [Online]. Available:
http:/ /jurnal.unmuhjember.ac.id /index.php/JST/ articl
e/view /7398

N. L. Anggreini and I. Budi, “Teknik Clustering dengan
Algoritma K-Medoids untuk Menangani Strategi
Promosi Di Politeknik TEDC Bandung,” J. Teknol. Inf. dan
Pendidik., vol. 12, no. 2, pp. 1-7, 2019, doi:
10.24036/tip.v12i2.215.

F. Hasyim and Muafi, “Implementasi Data Mining
Dalam Menentukan Strategi Promosi Program KB
Menggunakan Algoritma K-Means Clustering,” COREAI
J. Kecerdasan Buatan, Komputasi dan Teknol. Inf., vol. 3, no.
1, pp- 110-119, 2022, [Online]. Available:
https:/ /ejournal.unuja.ac.id/index.php/core/ article/ vi
ew/4292/0

M. Farozi, “Metode K-Means Clustering Dalam
Merancang Strategi Promosi Penerimaan Mahasiswa
Baru Pada STIE Serelo Lahat,” J. Ilm. nformatika Glob., vol.
12, no. 2, pp. 128-133, 2021, [Online]. Available:
http:/ /ejournal.uigm.ac.id/index.php/IG/article/ view
/2191/1573

N. A. Rahmalinda and A. Jananto, “Penerapan Metode
K-Means Clustering dalam Menentukan Strategi



Kusuma (2023), Journal Industrial Servicess, vol. 9, no. 1, pp. 59-66, 2023 65

Promosi Berdasarkan Data Penerimaan Mahasiswa
Baru,” J. Tekno Kompak, vol. 16, no. 2, pp. 163-175, 2022,
[Online]. Available:
https:/ /ejurnal.teknokrat.ac.id /index.php/teknokomp
ak/article/view /1971

[15] W.T.Pambudiand A. Witanti, “Penerapan Algoritma K-
Means untuk Menganalisis Data Penjualan pada Toko
Ayu Collection Berbasis Web,” |. Inform. Univ. Pamulang,
vol. 6, no. 3, pp. 645-650, 2021, [Online]. Available:
http:/ /ejournal.upnjatim.ac.id/index.php/sibc/article/
view /1511

[16] D.Susilowati, Hairani, I. P. Lestari, K. Marzuki, and L. Z.
A. Mardedi, “Segmentasi Lokasi Promosi Penerimaan
Mahasiswa Baru Menggunakan Metode RFM dan K-
Means Clustering,” MATRIK ]. Manajemen, Tek. Inform.
dan Rekayasa Komput., vol. 21, no. 2, pp. 275-282, 2022,
[Online]. Available:
http://ejurnal.itats.ac.id/sntekpan/article/ view /353

[17] L. Mahmud, A. D. Indriyanti, and I. Lazulfa, “Penerapan
Algoritma K-Means Clustering Sebagai Strategi Promosi
Penerimaan Mahasiswa Baru Pada Universitas Hasyim
Asy’ari Jombang,” INOVATE, vol. 4, no. 2, pp. 20-27,

2020, [Online]. Available:
http:/ /ejournal.unhasy.ac.id/index.php/inovate/articl
e/view/692

[18] Wulandari and T. I J. Kusumawati, “Model Data
Clustering untuk Menentukan Strategi Promosi dengan
Metode K-Mens Berbasis Framework Codeigniter : Studi
Kasus Universitas Budi Luhur,” J. Telemat. MKOM, vol.
8, mno. 1, pp. 50-57, 2016, [Online]. Available:
https:/ /journal.budiluhur.ac.id/index.php/ telematika
/article/view /153

[19] A. Ramadhani, Parini, and R. Fauziah, “Clustering
Tingkat Promosi Kampus Dengan Menggunakan
Algoritma K-Means,” |. Sci. Soc. Res., vol. 4, no. 1, pp. 66-
73,2021, doi: 10.54314 /jssr.v4i1.480.

[20] A. A. Rismayadi, N. N. Fatonah, and E. Junianto,
“Algoritma K-Means Clustering untuk Menentukan
Strategi Pemasaran di CV. Integreet Konstruksi,” J.
Responsif Ris. Sains dan Inform., vol. 3, no. 1, pp. 30-36,
2021, doi: 10.51977/jti.v3i1.393.

[21] R. Safitri, “Algoritma K-Means dengan Menggunakan
Metode Pengukuran Jarak dan Densitas untuk
Peningkatan Strategi Promosi Penerimaan Mahasiswa
Baru ( PMB ),” J. Tek., vol. 3, no. 2, pp. 41-46, 2019,

[Online]. Available:
https:/ /journal.swu.ac.id/index.php/teknikom/article
/view /162

[22] R. Setiawan, “Penerapan Data Mining Menggunakan
Algoritma K-Means Clustering untuk Menentukan
Strategi Promosi Mahasiswa Baru ( Studi Kasus:
Politeknik LP3I Jakarta ),” J. Lentera Ict, vol. 3, no. 1, pp.
76-92, 2016, [Online]. Available:
https:/ /plj.ac.id/ ojs/index.php/jrict/article/ view /27

[23] Y. A. Kusuma and M. R. Azzizi, “Pengelolaan Bahan Baku
Ready Mix Menggunakan Pemilihan Alternatif
Perencanaan untuk Meminimalkan Biaya
Penyimpanan,” JENIUS ]. Terap. Tek. Ind., vol. 3, no. 2,
pp. 61-70, 2022, doi: 10.37373 /jenius.v3i2.254.

[24] S. A. R. Srg, “Penerapan K-Means Clustering Untuk
Strategi Promosi Penerimaan Mahasiswa,” JUTISAL
(Jurnal Tek. Inform. Universal), vol. 1, no. 1, pp. 1-11, 2021,
[Online]. Available:

https:/ /jurnal.universal.ac.id/index.php/jutisal/ article
/view /teknikinformatika

[25] R. Cipta, Prosedur Penelitian Suatu Pendekatan Praktik.
Jakarta: Rineka Cipta, 2016.

[26] Sugiyono, Metode Penelitian Pendidikan Pendekatan
Kuantitatif, Kualitatif, dan R&D. Bandung: Alfabeta, 2009.

[27] C. Zhang and Z. Fang, “An Improved K-Means
Clustering Algorithm Traditional K-Mean Algorithm,” J.
Inf. Comput. Sci., vol. 10, no. 1, pp. 193-199, 2013.

[28] B. Santosa, Data Mining: Teknik Pemanfaatan Data untuk
Keperluan Bisnis. Yogyakarta: Graha Ilmu, 2007.

[29] J. Han, M. Kamber, and J. Pei, Data Mining: Concepts and
Techniques (Second Edition). Waltham: Morgan Kaufmann
Publishers, 2006.

[30] D.D. C. Nugraha, M. Fahmi, Z. Naimah, and N. Setiani,
“Klasterisasi Judul Buku dengan Menggunakan Metode
K-Means,” in Seminar Nasional Aplikasi Teknologi Informasi
(SNATI), 2014, pp. GI1-G4. [Online]. Available:
https:/ /journal.uii.ac.id /Snati/article/ view /3282

[31] D. T. Larose, Discovering Knowledge in Data: An
Introduction to Data Mining. New Jersey: John Willey &
Sons. Inc., 2005. doi: 10.1002/0471687545.

[32] N. Hayati and E. Jaelani, “Risiko Pemasaran Digital:
Kajian Literatur,” in Prosiding Seminar Nasional Inovasi,
2021, no. September, pp. 273-285. [Online]. Available:
https://e-
journal.rosma.ac.id/index.php/inotek/article/view /11
8

[33] M. L. Juliana Ahmad and M. Arifin, “ Analisis Pengaruh
Risiko Pasar dan Risiko Operasional terhadap
Pemberian Pinjaman,” JIMKES ]. Ilm. Manaj., vol. 7, no.
2, pp. 285-293, 2019, doi: 10.37641 /jimkes.v7i2.231.

[34] E. Rasmikayati, L. Sulistyowati, and B. R. Saefudin,
“Risiko Produksi dan Pemasaran terhadap Pendapatan
Petani Mangga : Kelompok Mana yang Paling Berisiko,”
Mimb. AGRIBISNIS ]. Pemikir. Masy. Ilm. Berwawasan
Agribisnis, vol. 3, no. 2, pp. 105-116, 2017, doi:
10.25157 /ma.v3i2.564.

[35] M. C. Fatoni, E. Nursanti, and H. Galuh, “ Analisis Risiko
Key Performance Indicator (KPI) untuk Meningkatkan
Pencapaian Target Nilai KPI Tahunan di PT
Pamapersada Nusantara Distrik Baya,” ]. Valtech (Jurnal
Mibs. Tek. Ind., vol. 3, no. 2, pp. 144-147, 2020, [Online].
Available:
https:/ /ejournal.itn.ac.id/index.php/valtech/article/ vi
ew /2775

[36] Y. A. Kusuma, “Supply Arrangement of Raw Material
and Sugar Stock to Organize Overstock Risk in
Warehouse,” in Annual Conference of Science and
Technology, 2019, pp. 1-10. doi: 10.1088/1742-
6596/1375/1/012048.

[37] R. E. B. Tarigan and K. S. Mangani, “Operational Risk
Analysis of Network Operation Center Division PT. 10,”
Ann. Mark. Manag. Econ., vol. 4, no. 1, pp. 115-129, 2018,
doi: 10.22630/ AMME.2018.4.1.9.

[38] T. M. Meilan, S. Raharja, and M. Syamsun, “Analisis
Manajemen Risiko Lingkungan, Sosial dan Tata Kelola
pada Usaha Budidaya dan Pengolahan Kelapa Sawit,”
Manaj. IKM |. Manaj. Pengemb. Ind. Kecil Menengah, vol.
13, no. 1, pp. 46-54, 2018, doi: 10.29244 / mikm.13.1.46-54.



66 Kusuma (2023), Journal Industrial Servicess, vol. 9, no. 1, pp. 59-66, April 2023

[39] K. Madill, AS/NZS 4360:1999 Risk Management.
Strathfield: Standards Association of Australia, 1999.

[40] IBI, Manajemen Resiko 1: Mengidentifikasi Risiko Pasar,
Operasional dan Kredit Bank. Jakarta: Gramedia Pustaka
Utama, 2012.

[41] E. W. Larson and C. F. Gray, Project Management: The
Managerial Process (8th edition). New York: Mc Graw Hill,
2020.



