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ARTICLEINFO ABSTRACT

Article history: The Tanimbar Islands Regency still has a high prevalence of stunting in
toddlers, so we must work together to eradicate it. According to WHO,

Rece} ved Feb 26,2024 the prevalence of stunting should not exceed 20%. According to data
Revised Mar 03, 2024 from the 2021 Indonesian Nutritional Status Survey (SSGI), the
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prevalence of stunting in toddlers is currently 25.1% in the Tanimbar
Islands District, Maluku Province. The purpose of this study was to
Keywords: classify villages based on the indicators of the stunting service package
in the Tanimbar Islands District. This research uses an analytic survey
ChflSter approach using secondary data obtained from the Central Bureau of

K-Means Algorlthm Statistics (BPS) of the Republic of Indonesia in 2022 and the Tanimbar

) ) Stunting Islands District Health Office in 2022 by utilizing the K-Means

The Stunting Service Package Algorithm. The stages of data analysis in this study consisted of library
research, data collection, data processing, the K-Means algorithm.
Furthermore, the last stage is to verify the data consisting of analysis of
findings based on the theory used. At this analysis stage, the K-Means
Clustering Method was also applied to classify villages in the Tanimbar
Islands District based on the stunting service package. Research results
based on analysis using the K-Means algorithm (Number of causes in
each cluster) provide an overview of the number of clusters that enter
each cluster. Cluster 1 consists of 20 villages, cluster 2 consists of 66
villages, cluster 3 consists of 1 village and cluster 4 consists of 1 village.
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INTRODUCTION

Stunting is a disorder where chronic malnutrition prevents children from growing normally,
resulting in toddlers who are too short for their age. Stunting can disrupt brain growth, which can
have long-term impacts including mental retardation, poor learning capacity, and increased risk of
chronic diseases such as diabetes, hypertension, and obesity (Tello et al., 2022), (Yadika et al., 2019),
(Fasha Alfarizi, 2022), dan (Fentiana et al., 2022). Six districts in Maluku Province have stunting rates
in children under five that are higher than the national average. A total of 5 more cities/ districts are
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below the provincial average. The three districts that are in the spotlight in this effort are South Buru
District which has the highest stunting rate among toddlers in Maluku in the 2022 SSGI, namely
41.6%. This figure represents an increase of 2.5 percentage points from 2021's 39.1%; Tanimbar
Islands Regency is in second place with the highest prevalence of stunting, namely 31.5%; and Aru
Islands Regency which is in third place with a percentage of 28.1% in Maluku Province. Stunting is
a problem caused by several things, such as lack of infrastructure and sanitation services, scarcity of
clean water sources, and lack of public awareness (Mustakim et al., 2022), (Thurstans et al., 2022)
(Marcella Gloria Leto Bele et al., 2022), (Zubedi et al., 2021), (Salsabila, 2018), (Asroni et al., 2018). To
combat stunting in the Tanimbar Islands Regency, attention must be paid to family planning, basic
immunization, hygiene, and other factors.

The Regional Government of Tanimbar Islands Regency (KKT) is increasingly aggressive
and committed to reducing the stunting rate by involving all parties. Based on facts and findings
obtained from several previous studies regarding the factors that influence stunting in KKT. The
Regional Government is more focused during the First 1,000 Days of Birth (HPK) on preventing and
handling cases of stunting in pregnant women and toddlers under 2 years old through specific and
sensitive nutritional interventions. Based on the findings of the situation study, the regional
government has decided which villages in the KKT will be the locus for rapid reduction in stunting
in 2022 and 2023. This has been proven or realized by the Regional Government by holding stunting
consultation activities with the theme "Together Cutting Down Stunting" which was held on
November 1, 2022. This is the reason for researchers to further classify villages in KKT based on
stunting service packages using the K-Means algorithm.

RESEARCH METHODOLOGY

This research uses the K-Means algorithm to classify stunting in villages in KKT based on stunting
service packages. Data obtained from primary data in BPS KKT 2022 and the KKT Health Service.
The research location was carried out at KKT. The data collection methods used in this research are
BPS KKT data for 2022 and KKT Health Service data for 2022. After the data is collected, the data is
selected according to the stunting service package used, then data preprocessing is carried out. The
aim is to ensure there is no duplication of data, no missing values and correct errors in the dataset.
This stage carries out data cleaning, so that the data can be processed and the data mining process is
carried out (Hoogeveen et al., 2022), (Priyatman et al., 2019), (Hutagalung, 2022), (Irfiani & Rani,
2018). Using the K-Means algorithm, the stages will be repeated until stability occurs (BASTIAN,
2018), (Kamila et al., 2019), (Prayoga et al., 2019), (Bahauddin et al., 2021), (Rohmah et al., 2021). The
stages are as follows:
1. Select the desired number of Clusters (k) in the data set
2. Determine the center point (Centroid) randomly at the initial stage
3. Calculate the closest distance of each data to the Centroid. To calculate the closest distance
to the Centroid, it is Euclidean distance
4. You can use the formula below:
de = /(xi — si)? + (yi — ti)? @)
Information:
(x,y) = Coordinate Object
(s,t) = Centroid Coordinates
i = Number of Objects
5. Recalculate the Cluster center with the current Cluster membership. Cluster Center is the
average of data from a cluster (Goletti et al., 2022). Can be calculated using the formula:

1<
Vij :E;Xk] (2)
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Information:

V;j = Average centroid on Cluster k-i for the ke-j variable

N; = Number of members of the i Cluster

i,k = Cluster Index

Xx; = The ke-k data value of the ke-j variable for the Cluster.

6. Recalculate each object using a new Cluster center (new Centroid), this is the initial stage of
opening a new iteration. If the Cluster members do not experience any further Cluster
movement, then the Clustering process is declared complete (Cardozo & Mens, 2022).
However, if the Cluster members experience any further movement, then return to step ¢
until the Cluster members do not experience any further movement (Martou et al., 2022).

RESULTS AND DISCUSSIONS

1. Designing/Designing Research
a. Data Standardization

Data standardization is carried out if there are significant unit differences between the
variables studied. Because in Appendix 1 the units of the variables are different, in this research data

standardization is carried out first using the data standardization formula:
7 X; — X

®)

S

Based on data collection at the Tanimbar Islands District Health Service, there are 2 variables
with 88 villages where data from each object in the variable will be standardized. The first step taken
in data standardization is to find the average and standard deviation. The following are the results
of standardization of the variables used in the research.

Table 1. Standardization of Research Variables

Destinasi Ekowisata X1 X2
Saumlaki 1.54417 0.74475
Saumlaki Utara -0.23601 -0.43764
Matakus 0.95077 1.58931
Oltim 0.95077 1.25149

Adodo Molu -0.23601 -0.43764

b. Outlier Detection

Based on standardized research data, if there is data whose value is not within + 2.5, it means
the data is an outlier. The results of observations on outlier data are shown in Table 1 previously.
Based on the previous Table 1, it can be seen that there are no values that exceed + 2.5. So it can be
concluded that the data used in this research does not contain outliers.

2. Test Assumptions

There are assumptions that must be met in cluster analysis, namely:
a. Assumption of Sample Adequacy

To find out whether the sample used is sufficient for analysis, it can be seen from the Kaiser

Meyer Olkin (KMO) value.
HO: The sample is not sufficient for further analysis
H1: The sample is sufficient for further analysis
Test Statistics

P 14 2
Zi=1 Zj=1 ri]'

KMO =
Y1 Ly T+ 21 X P

)
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Test Criteria:

If the KMO value is > 0.5 then it fails to accept HO or the sample is suitable for further
analysis.
The KMO test results can be seen in Table 2 below:

Table 2 Test KMO and Barlett’s Test

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling .550
Adequacy.

Bartlett's Test of Approx. Chi-Square 18.984
Sphericity df 1
Sig. 712

Based on Table 2, the KMO and Barlett's tests are useful for determining the suitability of a
variable, whether it can be processed further using this cluster analysis technique or not. The way to
do this is by looking at the KMO MSA value. If the KMO MSA value is greater than 0.50 then the
cluster analysis technique can be continued. Based on the table above, it can be seen that the KMO
MSA value is 0.628 > 0.50 and the Barlett's Test of Sphericty (Sig.) value is 0.000 < 0.05, so the cluster
analysis in this research can be continued because it meets the first requirement.

b. Multicollinearity Assumption

The second assumption is multicollinearity. To determine whether there is multicollinearity,
you can look at the correlation values in the correlation matrix. It is said to be multicollinearity if the
correlation value is greater than 0.80. Next, the results of the multilinearity test can be seen in Table
3 below.

Tabel 3. Test Multicollinearity

0-23 24-59
0-23 Pearson Correlation 1 446
Sig. (2-tailed) .000
N 88 88
24-59 Pearson Correlation 446™ 1
Sig. (2-tailed) .000
N 88 88

Based on Table 3, it shows that all variables have a Pearson correlation value of less than
0.80, so it can be concluded that there are no cases of multicollinearity in the research variables.

3. K-Means Cluster Analysis
a. Stunting Clusterization at Village Level in Tanimbar Islands Regency

K-means clustering is a non-hierarchical cluster analysis method that attempts to partition
existing objects into one or more clusters or groups of objects based on their characteristics, so that
objects that have the same characteristics are grouped in the same cluster and objects that have
different characteristics. grouped into another cluster. The K-Means Clustering method attempts to
group existing data into several groups, where the data in one group has the same characteristics as
each other and has different characteristics from the data in other groups. The following is the first
view of the data clustering process before iteration is carried out.
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Tabel 4. Iteration History=
Change in Cluster Centers

Iteration 1 2 3 4

1 2.834 4.313 .000 .000
2 202 .071 .000 .000
3 .203 .067 .000 .000
4 451 132 .000 .000
5 .000 .000 .000 .000

Based on Table 4, it shows that the iteration process in grouping clusters from the initial
table resulted in an iteration process 4 times. In iterations 1, 2, 3, there were several centeroids that
were not significant and in iteration 4 there were significant centeroids. So, all clusters have been
formed and the iteration stops at iteration 4.

Table 5. Final Cluster Centers

Cluster
1 2 3 4
0-23 2.30 1.02 6.00 4.00
24-59 10.95 1.88 25.00 36.00

Based on Table 5, it shows the results of the final process in clustering which forms 4 clusters
for each variable. The variables in the final cluster centers table are the results for standardized
values with positive numbers meaning that the data is above the total average.

To see the significance level test between clusters and find out the differences in each cluster,
it is necessary to carry out an ANOVA test. The conditions for using the F number in cluster analysis
are that the greater the calculated F number (if a hypothesis test is carried out, the calculated F will
be greater than the F table) and the significance level (sig) < 0.05; the greater the differences between
the three clusters formed. The following are the results of the Anova test as follows.

Table 6. ANOVA

Cluster Error
Mean Square df Mean Square df F Sig.
0-23 17.965 3 2.300 84 7.811 .000
24-59 899.097 3 4.190 84 214.569 .000

Based on Table 6, the decision rule is as follows.
HO = There are no significant differences between the four clusters
H1 = The four clusters have significant differences
Decision Rule: Reject the Null Hypothesis (HO) if the p-value <0.05

Based on Table 7, it shows the p-value for the two variables used in the research, namely
variables 0-23 and 24-59 which have a p-value (Sig.) <0.05. So it can be concluded that there is a
significant difference between the two variables because the p-value obtained is <0.05.

Table 7. Number of Cases in each Cluster

Cluster 1 20.000
2 66.000
3 1.000
4 1.000
Valid 88.000
Missing .000
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Based on Table 7, Number of caes in each cluster, provides an overview of the number of
clusters included in each cluster. Cluster 1 consists of 20 villages, cluster 2 consists of 66 villages,
cluster 3 consists of 1 village and cluster 4 consists of 1 village.

CONCLUSION

The results of this research show that, Sample Adequacy Assumption/Kaiser Meyer Olkin (KMO),
it can be seen that the KMO MSA value is 0.628 > 0.50 and the Barlett's Test of Sphericty (Sig.) value
is 0.000 < 0.05, so the cluster analysis in this study can be continued because it has met first
requirement. The multicollinearity assumption for all variables has a Pearson correlation value of
less than 0.80 so it can be concluded that there are no cases of multicollinearity in the research
variables. K-Means Cluster Analysis shows that the iteration process in grouping clusters from the
initial table results in an iteration process 4 times. In iterations 1, 2, 3, there were several centeroids
that were not significant and in iteration 4 there were significant centeroids. So, all clusters have been
formed and the iteration stops at iteration 4. Regency/City Clusters Formed, shows that there are 4
clusters formed in stunting clustering at the village level in Tanimbar Islands Regency with the
following details: Cluster 1 consists of 20 Villages, Clusters 2 consists of 66 villages, Cluster 3 consists
of 1 village, Cluster 4 consists of 1 village. Based on the Anova test, it shows that the p-value for the
two variables used in the research, namely variables 0-23 and 24-59, has a p-value (Sig.) <0.05. So it
can be concluded that there is a significant difference between the two variables because the p-value
obtained is <0.05. Suggestions in this research are to consider adding qualitative elements to gain
deeper insights. The hope is to involve other experts with different expertise to get diverse
perspectives and a deeper understanding of research on stunting.
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