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ARTICLEINFO ABSTRACT

This study aims to optimize the selection of raw water source options at the
location of Pamsimas Il program. This analysis will affect the condition of the
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Pamsimas program. This research analyzes the prediction of the condition of
drinking water facilities based on the option of raw water sources. So this
research can helps to determine the level of potential facilities that will function
properly based on the specified raw water source options. Based on the research
conducted, predictive analysis using Naive Bayes has an accuracy rate of
85.05%. So that the selection of the raw water source option can predict the
condition of the drinking water facilities being built will function properly.
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1. Introduction

The Indonesian government has an SDGs agenda for the 2016-2030 period which mandates to realize
universal access to safe and sustainable drinking water [1]. The Sustainable Development Goals (SDGs)
agenda includes access to air and sanitation which previously replaced the MDGs, this affects national
policies to achieve universal access to drinking water as measured by the World Health Organization (WHO)
and United Nations Children's Fund (UNICEF) through the Joint Monitoring Program for Water and
Sanitation (JMP) [2]. However, the guarantee of communal water supply in rural areas is very limited on the
ability of the community so that it requires financial support as an investment cost in order to provide clean
water services widely [3].

The demand for clean water needs to increase every time the population increases, while the
implementation of the Government in providing clean water in Indonesia is still lacking [4, p. 5]. Based on
the SDGs agenda and the need to provide clean water services to the community, this is a concurrent and
mandatory government affair. One of them is the construction of drinking water facilities through the
Community Based Water and Sanitation Program (PAMSIMAS) Il which has succeeded in building
drinking water facilities and is well known in several villages throughout Indonesia. From the results of the
construction of drinking water facilities, it is found that the conditions of drinking water facilities are in good
functioning status.

This study aims to perform data mining analysis to determine the options of raw water sources in well-
functioning drinking water facilities. So that it can be seen the source of raw water which is a source of
drinking water that is functioning properly. Using the data mining classification method with the Naive
Bayes algorithm model.

2. Literature Review

This study uses the Prediction of Drinking Water Facility Conditions Using the Naive Bayes Algorithm

2.1 Literature Method
The method of collecting library data is done by collecting data from sources or books that are
relevantto the research.
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2.2 Metode Wawancara
The interview method is carried out by asking directly to the data manager and Drinking Water Facility
Conditions Using the Naive Bayes Algorithm

3. Research Methodology

Data mining is the process of analyzing data from multiple perspectives and summarizing it into useful
information, patterns, relationships, or relationships among all these data can provide information [5]. To
carry out the data mining process at the research stages carried out include: (1) data collection, (2) data
cleaning, (3) model implementation, (4) evaluation of classification performance
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Fig 1. Research Stages

3.1 Data Collection & Sorting

The data used in this study are SIM PAMSIMAS |11 data specifically for new villages for 2017-2019.
Data is taken from several tables and stored in one table.Then determine the attributes that will be used and
get rid of the unnecessary attributes such as the name of the province, district, sub-district, and village. The
attributes used in this study are the attributes of raw water sources and the functioning of drinking water
facilities which then become data training and data testing.

Table 1.
Attributes of Raw Water Sources and Function of Drinking Water Facilities
Attribute Attribute Value

Water Springs {Y,N}

Dug Well {Y,N}

Shallow Drilling Well {Y,N}

Deep Drilling Well {Y,N}

Water Level {Y,N}
TappingPDAM {Y,N}

The functioning of Drinking {Functions Good,
Water Facilities Functions Partly, Doesn't

Work}

3.2 Data Cleaning
Data quality is a major problem in datasets, especially in pattern discovery. Because data quality

problems can produce wrong output if data analysis is done incorrectly [6].Before carrying out the data
mining process, it is done first before processing the data to make improvements to the data to be analyzed.
This selection process is important so that raw data tends not to be mined. Like the case of missing values in
the dataset of raw water sources and the functioning of drinking water facilities, the attributes that are not
needed are carried out by the process of taking data objects (undersampling).
3.3 Model Implementation

In the process of applying the classification model algorithm with the Naive Bayes algorithm. The
classification model is a data mining method for assigning sample data to one of several categories. There are
many classifications of classifications that were developed to outperform one another. But all of them are
based on mathematical techniques, for example like Naive Bayes [7].The algorithm process uses the Rapid
Miner application. Rapid Miner is a system that supports the design and documentation of the entire data

2600

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13th 2019.

Jurnal Mantik is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



Prediction of Drinking Water Facility Conditions Using the Naive Bayes Algorithm - Nur Yulias, at all

mining process. It offers not only the operator a nearly incomplete set, but also a structure expressing the
flow of process control [8, p. xx].

The Naive Bayes algorithm is a simple probability classification that calculates a set of probabilities by
calculating the frequency and combination of values in a particular data set. This algorithm uses the Bayes
theorem and assumes that all variables are independent by considering the value of the class variable. These
conditional independent assumptions are rarely valid in real-world applications, so they are characterized as
Naive, but algorithms tend to learn rapidly in a variety of controlled classification problems [9].

3.4 Evaluation of Classification Performance

This section provides a measure to assess whether or how accurate the classification is in predicting
tuple class labels so that the level of accuracy of the predictions can be determined. Evaluation is carried out
using a confusion matrix.A confusion matrix is a useful tool for analyzing how well a classification of tuples
can be made of several classes. TP and TN will notify when the classification is doing something right, while
FP and FN will notify when the classification has made a mistake [10, p. 365].

Table 2.
The Confusion Matrix Model [10, p. 366]

Predicted Class

yes | no | Total
Actual yes TP | FN | P
Class po FP | IN | N
Total P | N | PN

Next, take evaluation measurements, starting with calculating accuracy. The classification accuracy of a
given test set is the proportion of the data set correctly classified. The accuracy calculation on the confusion
matrix table is as follows:

accuracy = TEATN [10]
P+N
Precision measures and recall are also widely used in classification. Precision can be given as a measure
of precision (that is, what proportion of tuples labeled as positive is actually), whereas recall is a measure of
completeness (what proportion of positive tuples are labeled as such). If recall looks familiar, it is because it
equals sensitivity (or true positive ratio) [10]. This measure can be calculated as follows:

[10]

Precision =
TP+FP

T =" [10]

TP+FN P

recall =

4, Results and Discussion

Conduct a classification assessment. In this study, it can be seen that the Naive Bayes algorithm can be
used and good results can be obtained from the classification algorithm using the RapidMiner application
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Fig 2. The classification process with Rapid Miner

In this study it can be observed that the functioning of water facilities based on the selection of raw

water source options is classified with an accuracy of 85.05% with the Naive Bayes algorithm using the
parameters obtained, thus indicating that the algorithm can be used to detect the function of air facilities
predicted from the raw water source option.

Table 3.
ConfusionTable

accuracy: 85.08%

true Berfungsi Baik true Berfungsi Sebagian true Tidak Berfungsi class precision
pred. Berfungsi Baik 5615 606 379 85.08%
pred. Berfungsi Sebagian 0 0 0 0.00%
pred. Tidak Berfungsi 0 0 0 0.00%
class recall 100.00% 0.00% 0.00%

5.

Conclusions

Based on the analysis using the Naive Bayes algorithm, its function can be predicted to determine the

option of raw water sources for the construction of new drinking water facilities. The evaluation results using
a confusion matrix show a significant level of accuracy. Based on these results it can also be ignored that
there is a strong relationship and influence on the selection of raw water sources for functioning drinking
water services.
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