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1. INTRODUCTION
Children are an investment and hope for the future of the nation as well as the next generation in the
future. In the life cycle, childhood is a phase where children experience growth and development
that determines their future. It is necessary to optimize the development of children, because besides
being crucial at that time children need attention and affection from parents or families so that
fundamentally the rights and needs of children can be fulfilled properly[1]. Children must be able to
grow and develop into human beings who are physically and mentally healthy, intelligent, happy, of
high moral character and commendable, because in the future they are assets that will determine the
quality of the nation's civilization[2]. At that age the child is in a period of human growth and
development called the golden age. Based on several studies, it is stated that the golden age is
present in the period of conception, namely since humans are still in the mother's womb until the
first few years of their birth which is termed early age[3]. After the child is 24 months old, there is no
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more addition of new neuron cells as happened at the previous age, but maturation still continues
until the child is four or five years old[4].

In the early stages of life, starting at the age of 3 years, children begin to be able to accept
skills as the basis for forming knowledge and thinking processes. The role of parenting includes care
and education, providing adequate food for the development of intellectual intelligence, non-
material provision for the development of emotional and spiritual intelligence greatly determines the
quality of children in the future[s]. According to UNICEF, children's nutritional status is directly
affected by food intake and infectious diseases[6]. Malnutrition is the basic cause of children's
growth disorders, therefore, it must be prevented so that growth disorders do not occur, although
children's physical growth disorders can still be corrected in the future by increasing good nutritional
intake, but not so with the development of intelligence[7] .

In computer science there are many branches of science and methods contained therein
such as Decision Support Systems, Expert Systems, Data Mining and others. Data mining is a process
that employs one or more computer learning techniques (machine learning) to analyze and extract
knowledge automatically[8],[9],[10]. There are 5 roles of data mining, namely estimation, prediction,
classification, clustering, association[11],[12]. There are many algorithms in classification data mining,
one of which is Nave Bayes. Naive Bayes algorithm is one of the algorithms contained in the
classification technique[13],[14]. Naive Bayes is a classification with probability and statistical
methods proposed by British scientist Thomas Bayes, which predicts future opportunities based on
previous experience, so it is known as Bayes' theorem[15],[16]. The theorem is combined with Naive
where it is assumed that the conditions between attributes are independent[17]. Naive Bayes
classification assumes that the presence or absence of certain characteristics of a class has nothing to
do with the characteristics of other classes.

2. RESEARCH METHOD

The research method is a technique or seeking, obtaining, collecting data, both in the form of
primary data and secondary data used for the purpose of compiling a scientific work and analyzing
factors related to the main issues so that there will be a truth of the data to be obtained. obtained.
The settlement method used in this study is the data mining method with the Naive Bayes
algorithm[18]. This research was conducted to implement the Naive Bayes algorithm in the
classification of children's nutrition at the Simalungun Health Office. From the results of the
classification of Child Nutrition data, the Simalungun Health Office can find out information so that
it can be handled with Child Nutrition. In conducting research to obtain data, the method used is the
Observation method, namely seeing and studying problems that exist in the field related to the
object under study and the Literature Review method to find materials that support the definition of
problems through books, papers, the internet, which closely related to the object of the problem[19].

The flow diagram of the research work activities carried out in this study is shown in Figure1
below:
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Figure 1. Research Activity Work Diagram

The data to be processed is 50 samples of child data in the Simalungun district health office as
training data and testing data taken from the last 15 data from training data.

Table 1. Testing Data

No Sample Gender Age Weight Height Status
1 A36 Boy Age >12.and <=24 Very thin Short Good Nutrition
2 A3y Boy Age >12 and <=24 Thin Short Malnutrition
3 A38 Boy Age >12.and <=24 Verythin Very Short Good Nutrition
4 A3zg Boy Age <=12 Very thin  Very Short ~ Malnutrition
5 Ag0 Girl Age >12.and <=24 Verythin Very Short = Malnutrition
6 Aqn Girl Age <=12 Very thin ~ Normal  Good Nutrition
7 Ag2 Boy Age <=12 Very thin ~ Normal Good Nutrition
8 Ag3 Boy Age >12.and <=24  Normal Short Good Nutrition
9 Ag4 Boy Age <=12 Thin Short Malnutrition
10 Ass Boy Age >12.and <=24  Normal Short Good Nutrition
1 A46 Boy Age >12 and <=24 Thin Short Malnutrition
12 Ayg7 Girl Age >12 and <=24 Thin Short Malnutrition
13 A48 Girl Age >12.and <=24  Normal Short Good Nutrition
14 A49 Boy Age >12.and <=24 Verythin Very Short = Malnutrition
15 As0 Boy Age >12 and <=24 Thin Normal Good Nutrition
3. RESULTS AND DISCUSSIONS

Application Of Naive Bayes Algorithm In Classification Of Child Nutrition At The Simalungun Health Office (Susi
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To solve the problem in this research, data mining techniques with the Naive Bayes algorithm are
used as follows[20] :

_ PH\X)*(P(H)
P(H\X) = —— "= o (1)
Where:
X : Data with unknown class
H : Hypothesis data is a specific class

P(H|X) : Probability of hypothesis H based on condition X (posteriori probability)
P(H) :Hypothesis probability H (prior probability)

P(X|H) : Probability of X based on the conditions on the hypothesis H

P(X)  :Probability X

3.1 Solution with Naive Bayes

The amount of data used is 50 data, Good Nutrition data is 27 and Malnutrition data is 23 data. In
step 1, an indication of Nutritional Status has been obtained which is predicted based on Gender,
Age, Body Weight and Body Height, according to the decision table 2.

Tabel 2. Data Training

No Sample Gender Age (o-24) Weight  Height Status
1 A1 Boy Age <=12 Thin Normal Malnutrition
2 Az Girl Age >12.and <=24 Fat Short Good Nutrition
3 A3 Boy Age >12.and <=24 Thin Very Short Malnutrition
4 Ay Boy Age >12.and <=24 Very thin Normal Good Nutrition
5 As Boy Age >12and <=24 Thin Normal Good Nutrition
6 A6 Girl Age >12.and <=24 Verythin Very Short Malnutrition
7 A7y Girl Age >12.and <=24 Normal Short Malnutrition
8 A8 Girl Age <=12 Fat Very Short Malnutrition
9 Ag Boy Age <=12 Very thin Very Short Malnutrition
10 Ao Boy Age <=12 Very thin  Normal Good Nutrition
1 An Boy Age >12.and <=24 Verythin Very Short Malnutrition
12 A1 Boy Age <=12 Normal Normal Good Nutrition
13 A1z Girl Age <=12 Very thin Normal Malnutrition
14 Ay Girl Age >12 and <=24 Normal Short Good Nutrition
15 Ais Girl Age >12.and <=24 Fat Normal Good Nutrition
16 A16 Boy Age >12.and <=24 Normal Short Good Nutrition
17 A1y Boy Age <=12 Normal Normal Good Nutrition
18 A18 Boy Age <=12 Very thin ~ Short Malnutrition
19 Aig Boy Age >12.and <=24 Very thin Short Malnutrition
20 Azo0 Boy Age >12.and <=24 Thin Short Malnutrition
21 A2 Boy Age <=12 Thin Short Malnutrition
22 A22 Boy Age >12 and <=24 Normal Short Good Nutrition
23 A23 Boy Age <=12 Normal Normal Good Nutrition
24 A24 Girl Age <=12 Thin Normal Good Nutrition
25 Azs Girl Age >12.and <=24 Fat Normal Good Nutrition
26 A26 Boy Age >12 and <=24 Normal Short Good Nutrition
27 Azy Boy Age >12 and <=24 Thin Very Short Malnutrition
28 A28 Boy Age >12.and <=24 Normal Normal Good Nutrition
29 A29 Girl Age >12.and <=24 Fat Normal Good Nutrition
30 A3zo Boy Age >12.and <=24 Normal Short Good Nutrition
31 A3l Boy Age >12 and <=24 Normal Short Good Nutrition
32 A3z Boy Age >12.and <=24 Very thin Very Short Malnutrition
33 A33 Girl Age <=12 Very thin  Very Short Malnutrition
34 A34 Girl Age <=12 Very thin  Short Malnutrition
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No Sample Gender Age (o-24) Weight  Height Status
35 Azs Boy Age <=12 Fat Normal Good Nutrition
36 A36 Boy Age >12 and <=24 Very thin Short Good Nutrition
37 A3y Boy Age >12and <=24 Thin Short Malnutrition
38 A38 Boy Age >12.and <=24 Verythin Very Short Good Nutrition
39 A3zg Boy Age <=12 Very thin  Very Short Malnutrition
40 Ago Girl Age >12and <=24 Verythin Very Short Malnutrition
41 Ap Girl Age <=12 Very thin Normal Good Nutrition
42 Ag2 Boy Age <=12 Very thin Normal Good Nutrition
43 Ag3 Boy Age >12.and <=24 Normal Short Good Nutrition
44 Agq Boy Age <=12 Thin Short Malnutrition
45 Ags Boy Age >12.and <=24 Normal Short Good Nutrition
46 A46 Boy Age >12and <=24 Thin Short Malnutrition
47 Aq7 Girl Age >12and <=24 Thin Short Malnutrition
48 A48 Girl Age >12 and <=24 Normal Short Good Nutrition
49 Ag9 Boy Age >12and <=24 Verythin Very Short Malnutrition
50 Aso Boy Age >12 and <=24 Thin Normal Good Nutrition

Counting the Number of Classes/Labels
Based on the training data above, it can be calculated by the following equation formula:

ol Number of Possible Good Nutrition 27
Status Good Nutrition Status = f . — =—= 0,54 or 54%
Number of Possible Nutritional Status 50
.. Number of Possible Malnutrition 23
Malnutrition Status = f === 0,46 or 46%

Number of Possible Nutritional Status 50

Counting the number of cases with the same class
After looking for the probability value of each criterion, obtained from the training data, the
probability value for each criterion can be seen in the following table 2 With the following

equation formula:
Same Number of Cases

P. Good Nutrition, boys = =2=070

Total Cases (class) are the same 27

. Same Number of Cases 8
P. Good Nutrition, boys = f = —= 0,30
Total Cases (class) are the same 27
.. . Jumlah Kasus Yang sama 15
P. Malnutrition, Girls = 9 = == 0,65
Total Cases (class) are the same 23
. . Same Number of Cases 8
P. Malnutrition, Girls = f = —= 0,35
Total Cases (class) are the same 23

Table 3. Table of Gender Probability Values

P—Gender Nutrition Status Probilitas

Good Nutrition Malnutrition ~Good Nutrition Malnutrition
Boy 19 15 0,70 0,65
Girl 8 8 0,30 0,35
Total 27 23 1 1

Table 4. Age Probability Value Table
P_Age (0 - 24) Nut'r?tion Status - .PFobilitas -
Good Nutrition Malnutrition =~ Good Nutrition Malnutrition

Age <=12 8 10 0,30 0,43
Age >12 and <=24 19 13 0,70 0,57

Application Of Naive Bayes Algorithm In Classification Of Child Nutrition At The Simalungun Health Office (Susi
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Total 27 23 1 1
Table 5. Table of Probability Values for Body Weight
P—Weight Nut'r%tion Status - 'P.robility -
Good Nutrition Malnutrition ~Good Nutrition Malnutrition
Fat 5 1 0,19 0,04
Normal 13 1 0,48 0,04
Thin 3 9 o,11 0,39
Very thin 6 12 0,22 0,52
Total 27 23 1 1
Tabel 6. Tabel Nilai Probabilitas Tinggi Baand
P—Height Nutrition Status Probility
Good Nutrition Malnutrition Good Nutrition Malnutrition
Normal 15 2 0,56 0,09
Short 1 10 0,41 0,43
Very Short 1 u 0,04 0,48
Total 27 23 1 1

c.  Multiply All Results Variable Good Nutrition and Malnutrition
The next step is to multiply all the results of the Good Nutrition and Malnutrition variables
using the test data. The following is the test data used in the following table 7.

Table 7. Test Data

No Sample Gender Age (0 - 24) Weight Height Status
1 A36 Boy  Age>1zand <=24 Very thin Short ?
2 A3y Boy Age >12 and <=24 Thin Short ?
3 A38 Boy Age >12.and <=24 Very thin Very Short ?
4 A3z9g Boy Age <=12 Very thin  Very Short ?
5 Ago0 Girl  Age>12and <=24 Verythin Very Short ?
6 Aq Girl Age <=12 Very thin ~ Normal ?
7 A2 Boy Age <=12 Very thin Normal ?
8 Ag3 Boy Age >12.and <=24  Normal Short ?
9 Ag4 Boy Age <=12 Thin Short ?

10 Ass Boy Age >12and <=24  Normal Short ?
u A46 Boy Age >12 and <=24 Thin Short ?
12 Ay7 Girl Age >12 and <=24 Thin Short ?
13 A48 Girl Age >12and <=24  Normal Short ?
14 A49 Boy  Ages>1zand <=24 Verythin Very Short ?
15 As0 Boy Age >12 and <=24 Thin Normal ?

The classification results are not yet known because these variables are predicted results
from data calculated from each variable. Here is the calculation process:

Sample (Status) = Gender * Age (0-24) * Weight *Hight

A36 (Good Nutrition) = Boy * Age >12 and <=24 * Very thin * Short
= 0,70 * 0,70 * 0,22 * 0,41

= 0,024

A36 (Malnutrition) = Boy * Age >12 and <=24 * Very thin * Short
=0,65* 0,57 * 0,52 * 0,43

= 0,038
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A37 (Good Nutrition) = Boy * Age >12 and <=24 * Thin * Short
= 0,70 * 0,70 * 0,11 * 0,41
= 0,012
A37 (Malnutrition) = Boy * Age >12 and <=24 * Thin * Short
= 0’65 * 0,57 * 0,39 * 0,43
= 0,029

A38 (Good Nutrition) = 0,002
A38 (Malnutrition) = 0,042
A39 (Good Nutrition) = 0,001
A39 (Malnutrition) = 0,033
A40 (Good Nutrition) = 0,001
A40 (Malnutrition) = 0,023

As0 (Good Nutrition) = 0,017
Aso (Malnutrition) = 0,006

Table 8. Calculation Results of Each Variable

No Sample Gender Age (0 - 24) Height Hight Good Nutrition Malnutrition
1 A36 Boy Age >12 and <=24  Very thin Short 0,024 0,038
2 A3y Boy Age >12 and <=24 Thin Short 0,012 0,029
3 A38 Boy Age >12 and <=24 Very thin  Very Short 0,002 0,042
4 A3zg Boy Age <=12 Very thin  Very Short 0,001 0,033
5 Ag0 Girl Age >12 and <=24 Very thin  Very Short 0,001 0,023
6 Aqp Girl Age <=12 Very thin Normal 0,006 0,003
7 A42 Boy Age <=12 Very thin Normal 0,014 0,006
8 Ag3 Boy Age >12and <=24  Normal Short 0,052 0,003
9 A4 Boy Age <=12 Thin Short 0,005 0,022
10 Ags Boy Age >12 and <=24  Normal Short 0,052 0,003
u A46 Boy Age >12 and <=24 Thin Short 0,012 0,029
12 Ag7 Girl Age >12 and <=24 Thin Short 0,005 0,015
13 A48 Girl Age >12 and <=24  Normal Short 0,022 0,002
14 A49 Boy Age >12 and <=24 Very thin  Very Short 0,002 0,042
15 Aso Boy Age >12 and <=24 Thin Normal 0,017 0,006

d. Compare Good Nutrition and Malnutrition Class Results
From the results of these calculations, compare the probability values between class (P|Good
Nutrition) and class (P|Malnutrition). The highest probability value can be seen in the
following table 9:

Application Of Naive Bayes Algorithm In Classification Of Child Nutrition At The Simalungun Health Office (Susi
Septi Hardiani, et al)
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Table 9. Comparison Results

Good

. . Nutrition o Malnutriti
Sampl Gende Age (0 -24) Weight  Height Status Nutritio on
e r n
Age >12 and Very Good
A36 Boy <=24 thin Short Nutrition 0,024 0,038
Azy Boy Age<>_1224and Thin Short Malnutrition 0,012 0,029
Age >12 and Very Very Good
As8 Boy <=24 thin Short Nutrition 0,002 0,042
B Very Very .
A39 Boy Age <=12 thin Short Malnutrition 0,001 0,033
. Age >12 and Very Very .
Ago0 Girl <2y thin Short Malnutrition 0,001 0,023
. Very Good
Aqpn Girl Age <=12 thin Normal Nutrition - 0,006 0,003
8 Very Good £
Ag2 Boy Age <=12 thin Normal Nutrition -E 0,014 0,006
Age >12 and Good o
Ag3 Boy <e2g Normal Short Nutrition & 0,052 0,003
Agq4 Boy Age <=12 Thin Short Malnutrition 0,005 0,022
Age >12 and Good
Ags Boy <2y Normal Short Nutrition 0,052 0,003
0 in ort alnutrition 0,012 0,02
A46  Boy Age:_l;:“d Thi Sh el 9
Ayg7 Girl Age<>_1224and Thin Short Malnutrition 0,005 0,015
. Age >12 and Good
A48 Girl <24 Normal Short Nutrition 0,022 0,002
Age >12 and Very Very -
Aq9 Boy P thin Short Malnutrition 0,002 0,042
Age >12 and . Good
Aso0 Boy P Thin Normal Nutrition 0,017 0,006

Table 10. Confusion Table

m_

Good Nutrition 6 o
Malnutrition 2 7

Accuracy Count = Prediction (Good Nutrition, Good Class) + Prediction (Malnutrition, Poor Class)/
Total Number of Predictions (Good Nutrition, Good Class) and Prediction
(Malnutrition, Poor Class)
=(6+7)/15
= 0,87 atau 87%
From the results of these calculations, comparing the probability value between the class (P|Good
Nutrition) and the class (P|Malnutrition) the highest probability value can be concluded that the
Nutritional Status has an accuracy of 87%.

4. CONCLUSION
Based on the results of the research conducted, it can be concluded that applying Data Mining using
the Naive Bayes algorithm on the classification of children's nutrition at the Simalungun Health
Office can be applied properly. The source of data processing used in this study is data obtained
directly at the Simalungun Health Office. The amount of data in this test is 15 samples of data tested
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from the comparison of Good Nutrition and Malnutrition. From the calculation results of the Naive
Bayes Algorithm, the classification with Good Nutrition and Malnutrition is 6 Good Nutrition and 7
Malnutrition. Nutrition as many as 7 records. It can be concluded that the Simalungun Health
Service provides good service to the community.
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