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1. Introduction

In Permendikbud number 44 of 2019, in article 11 paragraphs 1 and 2 it is stated that the process of accepting
new students, one of which is carried out in a zoning manner, according to the statement from the Minister of
Education and Culture, where the 50% quota is taken on the zoning route, 15% affirmation and 5% each
achievement and moving. of school capacity. [1] The quota for student admissions based on zoning is very
large compared to the quota based on merit. Achievement is highly prioritized in order to increase the
motivation and interest in learning of students for the schools they dream of which are outside the zoning of
their residence.

screening is to find out students who have achievements in each school, so that it becomes a reference
so that later there will be changes to the increase in quota presentations for students who excel. In the
process, we need a way to classify the data properly as a reference to improve the presentation on the
achievement path. To classify the data, students try to use the Random Forest method with the Gini Index
Algorithm which is closely related to data mining.

A technique that is used to analyze datasets and make predictions on the patterns contained in the data
is data mining [2]. In data mining can be achieved by several techniques, one of which is Classification [3] .
While the technique for collecting data is classification [2] . There are several mechanisms used in data
mining, one of which is Random Forest (FR) combined with the Gini Index Algorithm and Random Tree
combined with the Gini Index Algorithm .

There are several studies that raise about one of the classification models used in each of their studies,
such as the research conducted using Random Forest and Multivariate Adaptive Regression Spline (MARS)
binary response is the result of research from [4] , where the variable that has the highest dominance in
HIV/AIDS status in Surabaya is age, after that type of work, having been detained for drug cases, marital
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status, and the use of certain needles. Where the accuracy results obtained are MARS of 80.28 % , then RF
MARS with 91.00% and the best accuracy results are the RF method with an accuracy of 97.80%.

Then use Random Tree to compare with the decision tree for pre-processing data [9] where the results
concluded by preprocessing data handle missing value as category and missing value replenishment data
from pre-processing results can be generated in the decision tree Decision tree, random tree and Random
Forest. Using a random forest to predict the smoothness of credit carried out by researchers [5 ], where the
accuracy results obtained after carrying out several training scenario mechanisms produce an accuracy of
96.47%. Furthermore, researchers [6] using Random Forest Analysis, Multiple Regression and
Backpropagation methods by predicting the apartment price index in Indonesia stated that the Backprogation
method produces higher accuracy than Random Forest and Multiple Regression to minimize investment
losses in buying and selling apartments during the Covid-19 pandemic. 19. So the researchers tried to do
research by determining the Random Forest method with the Gini Index to improve and find out the accuracy
results so that it can be used as a consideration to increase the number of quotas for new students for students
who have achievements.

2. Method

The assessment for research requires steps that need to be taken to get the desired output using the Random
Forest method with the Gini Index Algorithm, so it requires a flowchart to explain the entire series of
processes carried out. Figure 1 is a series of Flowcharts of the system design made.

2.1 Dataset
The dataset used in this study was a dataset at SMP Negeri 22 Medan. In this dataset there are several
attributes, but among the dataset only 5 attributes will be used, as shown in table 1.

TABLE1
DATASET
Attribute Variable
X1 Average value
X2 Category
X3 Attendance
X4 Behavior

2.2 Random Forest Method

The application of the random forest method can increase the accuracy of the results, where the child
nodes for each node are carried out randomly. Generally, this method is used to build a decision tree
consisting of root nodes, internal nodes and leaf nodes by taking attributes and data randomly according to
applicable regulations. The root node is the topmost node, or commonly referred to as the root of the decision
tree. Internal nodes are branching impulses, where these nodes have at least 1 or 2 inputs output. While the
leaf node or terminal node is the final node that has one input and no output. The decision tree starts from the
calculation of the entropy value as a determination of the level of attribute impurity and the value of
information gain. To calculate the entropy value, the formula as in equation 1 [7] is used.

Entropy (Y) = — Zip (c[Y) log p(clY) 1)

2.3. Random Tree Method

That is, learn about a decision tree in which this operator only uses a random subset of attributes for each
split. So learn about decision trees, namely in nominal and numerical data. Decision tree is a powerful
classification method so it can be easily understood. Collaboration with CART selects a random subset of
attributes before they are applied. Where The size of the subset is determined by the section ratio parameter.

[

2.4 Application Of The Gini Index Algorithm

Furthermore, the application of the Gini Index is the probability of two different data. The Gini Index
was used by Breiman, Friedman and Olshen (1948) [8 ] in order to obtain results from the classification tree
in the decision tree. Let S be 1 set of s number of data. This data has a number of m different classes (
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Cj, =1=1,..,m) . Based on these classes , we can divide where S is processed into a number of m subsets
(Si,i=1,...,m) eg Si is a dataset that is combined into a class C;j, S;is the sum S;of, therefore the Gini Index
can be formulated as follows:

N2
GiniIndex (S) =1 — ¥&, (51) )

5

2.5 Flowchart Flow
The initial step taken to process the data shown in Figure 1 is to preprocess the data first.

Praeprocessing

|
v v

Data testing Data training
Cross Validation

.

Random Forest
and Random Tree

!

Gini Index

'

Anaysis

End

Figure 1. Predictive flow design

Explanation in Figure.1. explained that if the analysis design was carried out through several stages
including reading the dataset first , the preprocessing stage then the data was divided into two ratios, namely
a ratio of 70: 30 as testing data and training data after that before making predictions using Random Trees
and Random Forests with algorithms. The Gini Index first goes through the Cross Validation stage which
will be used as an evaluation of the predictive performance of the model.

3. Result and Disscussion
In this study the authors did several things including:
1. Look for nodes and leaves, as well as rules generated from Random Forest
2. Not all attributes in this case will be used, which only uses 5 attributes and 1 of them becomes the
target attribute.
3. The input data test is carried out with a split data ratio of 70: 30
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4. The process is carried out from the preprocessing stage, the testing stage, to the training stage, then
performs a cross validation process before entering the process stage using a Random forest with the
Gini Index.
5. Data accuracy.
The data used is data sourced from SMP Negeri 22 Medan. Data consisting of 8 attributes before processing
the data for testing.

3.1 Random Forest with Gini Index
Split the data by separating the dataset into two parts with each ratio of 70: 30 randomly. Then the results of
the comparison of the number of percentages obtained through Figure 2.

Presiasi

Figure 2. Chart of the results of the percentage of students.

Confusion Matrix is a method of measuring the performance of a classification method that contains
information as a result of the classification carried out by the system with the classification results.

TABLE.2.
CONFUSION MATRIX
Classification Predicted Class
Performance
Actual Class Predicted.Yes Predicted.No
Actual.Yes 59 (True Positive) 7 (False Negative)
Actual.No 5 (False Positive) 143 (True Negative)

Based on the table.2. then proceed with calculating the classification Accuracy value from the Random
Forest classification model with the Gini Index using a dataset. Here are the results of the calculation:

) TP+TN 594143 202 _ 1000/ — 0
ACCUraCY - INTFP+FN  59+143+745 214 0.9439*100% =9 4.3 9%
The knowledge generated by Random Forest with the Gini Index Algorithm is presented with a decision tree

as shown in Figure.3.
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Figure 3. Random Forest Tree Model

The Tree Model can be read from top to bottom or from the root (the first node at the top) and then to the leaf
(the outermost node that no longer has branches). Here's a little explanation of Figure 3.

If the value is > 81,083, because it states that the value is higher than 81,083, the achievement is immediately
declared "YES" but if the value is less than 81,083 it goes to the next node with other attributes if the result is
"Satisfactory” with a value > 81,933 then the result is an achievement "Yes ". And so on to the other attached
nodes.

3.2 Random Tree with Gini Index

Split the data by separating the dataset into two parts with each ratio of 70: 30 randomly. Then the results of
the comparison of the number of percentages obtained through Fig.4. So that it produces an accuracy of
93,46 % .
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Figure 4. Random Tree Model

4. Conclusion

Based on the results of experiments conducted on Random Trees and Random Forests with the Gini
Index Algorithm , the experimental results showed quite satisfactory results. Where there are 94.39 %
accuracy results obtained with Random Forest and 93.46% with Random Tree . Models and rules generated
by Random Tree and Random Forest with Algorithm The Gini Index is used as a basic reference for
development. For further research, it can be done with a dataset with a larger number of records and make
comparisons with other methods, because the author only uses 1 combined method to do the test.
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