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Abstract: The Putra Muhammadiyah Orphanage in Medan City is a social institution that
relies on donor assistance to support various social programs. The problem that occurs at
the Putra Muhammadiyah Orphanage in Medan is the difficulty in identifying potential and
non-potential donors who have the potential to provide sustainable social assistance
contributions. This study aims to conduct a comprehensive analysis and classification of
donors using the Support Vector Machine method, an effective method in machine learning
to handle classification problems with SVM with high accuracy. The research data consists
of donor data with several main characteristics such as the amount of donation, the
frequency of donations given, and the type of assistance. The data is processed through a
preprocessing stage including data normalization and data division into training and testing
data. Then, the SVM model is trained to classify donors into two categories, namely
Potential Donors and Non-potential Donors. Based on the data obtained from the donation
bookkeeping records of the Putra Muhammadiyah Orphanage in Medan City, it can be
concluded that around 55 potential donors out of 90 donors and 35 non-potential donors
out of 90 donor data. From the results of the analysis and testing of the model conducted,
it can be concluded that the SVM method can classify "Potential Donors" and "Non-
Potential Donors™ with a fairly high level of accuracy. The level of accuracy obtained
reached up to 89% with a precision value of 93%, a recall value of 89% and an f1-score of
90%. With these results, this study can provide significant benefits in the management of
social assistance, especially helping orphanages to determine who are potential and non-
potential donors. Therefore, this study is expected to have an impact on improving the
sustainability of social programs at the Putra Muhammadiyah Orphanage in Medan City.
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INTRODUCTION

Orphanages are a very popular institution for shaping the development of children who do not have families.
Mental emotional problems are increasing in the age group over 15 years, which has an impact on behavioral
problems as adults (Haryanti et al., 2019). An orphanage is a social welfare institution that is responsible for
providing social services to abandoned children. The orphanage functions as a substitute for the role of parents or
families in meeting the physical, mental, and social needs of foster children, including orphans, half-orphans, half-
orphans, and other abandoned children. With this service, children get a decent and adequate opportunity to
develop optimally according to their potential. The ultimate goal is to create a quality next generation of the nation
who are able to actively contribute to national development. In the data collection of orphans, and assistance at the
Yatim Madani Orphanage is still in the form of notes in books. and regarding the delivery of information on funds,
the orphanage only notifies when a donor visits the orphanage. So that information about the use of donor funds
is still not conveyed properly. Meanwhile, in introducing the Yatim Madani Orphanage, the orphanage manager
usually introduces it when there is a routine study, puts up a signpost on the side of the road that approaches the
location of the Yatim Madani Orphanage, and in an emergency the orphanage manager makes a proposal to donors
to convey what is currently needed. Among these, Muhammadiyah stands out as a significant organization that
has established orphanages, such as the Muhammadiyah Orphanage for Orphaned Families (PAKYM), which
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cares for children from various backgrounds, including orphans, neglected children, and those from financially
disadvantaged families.

Data processing can be visualized in the form of tables and diagrams/graphs. Presenting data in the form of
tables and graphs can make it easier for readers to read and understand data. As data grows day by day, it will
result in a wasteful accumulation of data if the data owner cannot process the data properly. The role of data is
very large for the progress of a business, data can be processed in order to find out trends that will occur in the
future. Currently, there are many ways to analyze data in the application of data science or
Data analysis. Data visualization is a real depiction of moving data in the form of tables, bar charts, pie charts, line
graphs, maps and diagrams (Mujilahwati et al., 2021).

Fundraising or donation is a way to collect voluntary financial contributions without expecting any reward or
profit. This process often involves various institutions, both religious and social, which aim to develop donation
concepts that are relevant to their specific fields. It is common for large and small organizations, such as youth
groups, family welfare organizations, non-governmental organizations (NGOs), student organizations, Quran
study centers, community learning centers, shelters, and orphanages, to experience challenges in obtaining
funding. This support vector plays a role in the formation of the hyperplane, one way that can be used to find the
value of this support vector is by using the kernel function (Pambudi & Suprapto, 2021). One of the strengths of
SVM lies in its high data generalization ability, producing effective classification models even when trained on
relatively small datasets compared to the problem space. SVM is characterized by a clear concept and formulation,
requiring minimal parameter tuning. However, SVM also faces challenges when applied to datasets with large
sample sizes and dimensions. Although SVM can be extended to multiclass classification, each multiclass strategy
has its own limitations.

An orphanage is a social welfare institution that is responsible for providing substitute services in fulfilling the
physical, mental, and social needs of its foster children, so that they get broad, appropriate, and adequate
opportunities for personality development according to expectations. The purpose of an orphanage is to provide
social services to foster children by helping and guiding them towards reasonable personal development and
having work skills, so that they become members of society who can live decently and responsibly, both towards
themselves, their families, and the community (Rahmawati et al., 2023). The problem that occurred at the
Muhammadiyah Putra Orphanage in Medan was the difficulty in identifying potential and non-potential donors,
who have the potential to provide sustainable social assistance contributions.Accreditation of Social Welfare
Institutions, including Child Welfare Institutions (LKSA) is an important need so that LKSA can play an
appropriate role in fulfilling the needs of neglected children. Accreditation also encourages an increase in the
quality of services provided by the institution, so that it will directly increase protection for children in the LKSA.

Accreditation is the determination of the level of eligibility and standardization of Social Welfare Institutions
based on the assessment of programs, human resources, management and organization, facilities and infrastructure,
and results of social welfare services. While the Accreditation Body for Social Welfare Institutions, hereinafter
referred to as the Accreditation Body, is an institution that carries out the assessment to determine the level of
eligibility and standardization of Institutions in the field of Social Welfare (Sukmana et al., 2021). The Support
Vector Machine (SVM) algorithm is used for modeling. This is because SVM is an accurate algorithm because it
is able to create models with various feature dimensions (linear and nonlinear) (Rianti et al., 2021). Furthermore,
which classification can help find previously unknown class labels, then the labels obtained from this classification
process can be used to make predictions (Trya Ayu Pratiwi, 2021)

Data processing and presentation in the current technological era can be easily processed using a programming
language called Python. Python is a high-level, object-oriented programming language created by Guido van
Rossum. Python is a maximally interpreted cross-functional language that has many functions. This object-
oriented programming language is usually used to streamline large complex data sets. Another feature that makes
Python famous among data scientists and analysts is its flexibility. Due to its flexibility, this language allows for
creating data models, systematizing data sets, creating ML (Machine Learning) supported algorithms, web
services, and implementing data mining to complete various tasks in a short time (Junaidi et al., 2023).

The benefits of this study provide significant value in the management of social assistance, especially helping
orphanages to be able to determine who are potential and non-potential donors. Therefore, this study is expected
to have an impact on improving the sustainability of social programs at the Putra Muhammadiyah Orphanage in
Medan City.

LITERATURE REVIEW
Orphanage Donors
Data collection of orphans and assistance at the Yatim Madani Orphanage is still done manually using notes in
notebooks. This causes challenges in efficient data management, including the risk of losing or damaging physical
documents. In addition, the delivery of information about funds and their use to donors is only done directly when
donors visit the orphanage, so that transparency in the use of funds is less than optimal. The lack of a digital
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recording system and structured reporting mechanism results in the potential for a decrease in the level of donor
trust, which can indirectly affect the sustainability of support for the orphanage. Therefore, an information
technology solution is needed that can increase recording efficiency, facilitate access to information, and increase
transparency in reporting donation funds (Dadi Riskiono et al., 2020).

Datasheet

Datasheet is a collection of raw data that is the initial material for the analysis process. This data can be in the form
of a dataset in a table format that contains relevant features. Data becomes an asset that can be used to find patterns
that can be used in policy making. Information from the processed model can be used in projecting strategies or
policies carried out for the business development process. The process of searching for large data must be carried
out carefully. The larger the data, the greater the process of sorting data according to needs (Sholeh et al., 2023).

Pre-Processing

Generally, the steps of data preprocessing that are completed are text cleaning, deleting stopwords, deleting non-
letter characters, and converting up-percase to lowercase. Furthermore, tokenization is carried out to separate
words from text so that the data contains several words (Berutu et al., 2023). Data cleaning is one of the important
steps in pre-processing to ensure that the data used is optimal, accurate, and free from noise or inconsistencies that
can reduce the performance of the SVM model. In the context of orphanage donor data collection, data cleaning
becomes even more crucial because donor data management usually involves various sources of information, such
as Donor Name, Gender, Donation Type, Donation Amount, Frequency Per Year and Number of Children in the
Orphanage. The feature selection process is then carried out after the preprocessing stage. Delete or fill in missing
values so that the analysis remains valid. After the data has passed the preprocessing and feature selection stages,
the data will be ready to be stored as training data.

Calculation Kernel

Kernel is used by SVM to map data to a higher dimensional space. This is useful for making data that is initially
not linearly separable into separable. The most commonly used SVM kernels are Linear, Radial Basis Function
(RBF), and Polynomial. In previous studies, each kernel has been used. However, there has been no comparison
of the three kernel function methods on the same dataset using accuracy, sensitivity, and specificity parameters.
For this reason, this study is proposed to obtain comparative information on the three kernel functions using
accuracy, sensitivity, and specificity parameters. The expected results can later be used as a reference for
implementing the best kernel function (Rochim et al., 2021). The dataset used is Donor Data to analyze what is
potential or not potential later.

Training and Testing

Provides an extensive survey of existing methods for selecting SVM training data from large donation datasets.
We divide existing techniques into several categories to help understand the fundamental ideas behind these
algorithms (Nalepa & Kawulok, 2019). Data training aims to train the machine through learning stages, so that it
is able to understand data of unknown type and achieve the most optimal accuracy. In this study, the
implementation of training data was carried out using the SVM kernel by utilizing the scikit-learn library as a
machine learning tool in the Python programming language.

SVM Classification

Data division into training sets. The sentiment analysis process begins with building training data, then this training
data is processed with a certain classification algorithm to produce a classification model. This model will later be
used by the classifier as a basis for carrying out the classification process. In this study, donations will be classified
into two sentiments, namely potential donors and non-potential donors (Fitriyah et al., 2020). This model will later
be used by the classifier as a basis in the sentiment classification process, for example to analyze donor perceptions
of the transparency of orphanages or ongoing donations, then testing and the final stage of the results is evaluation.

Evaluation Results

The purpose of testing or evaluating the results is to find out how well the machine performs at the learning stage
using the SVM kernel. Performance evaluation uses the confusion matrix technique and then produces an accuracy
value which is the most important information from the success of a more classy algorithm in processing classified
data (Furgan et al., 2020). By using the resulting kernel type, a comparison is carried out with the aim of finding
out the best SVM recognition on donor data.
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METHOD
The diagram shows the flow in this study to achieve the results of data processed in training and then evaluated
to determine the performance of the SVM in learning to provide optimal results, shown in Figure 1.

SVM Process Diagram for the Medan Muhammadiyah Putra Orphanage

Calculculation
Kemel

|

Datasheet Pre-Processing o

v

Training and
Testing

Figure 1. Support Vector Machine (SVM) Process Diagram

—»|5VM Classification—»|Evalnation Results

RESULTS
Before conducting the analysis process, several stages are required starting from collecting orphanage datasets
for the last 3 years, compiling training tables, conducting pre-processing stages, to testing and visualization. In the
discussion explained that there are 4 stages of the process carried out in this study, where the first stage of the
process is to tidy up the data shown in Table 1.

Table 1. Orphanage Sample Dataset
ID Donor Name Gender Donation Donation Frequency Per Orphanage
Types Amount (Year) Street

1 | A. Mubarak Man Money 2000000 1 50
2 | Laila Hidayati Woman | Money 200000 2 50
Basic 50

3 | Taslim Tan Man necessities 450000 2
Basic 50

4 | M. Idris Man necessities 150000 1
The Story of Hainul 50

5 | Alfi Syahril Woman | Money 200000 2
6 | Dr. Rina Yunita Woman | Food 1000000 1 50
7 | Qadri Khalid Man Money 300000 1 50
50

8 | Husna Ulfa Woman | Food 1000000 1
9 | Fauzan Azima Man Money 200000 2 50
Basic 50

10 | Yurima Woman | necessities 300000 1

After compiling the Orphanage dataset, the next stage is entering the training data compilation stage which
includes Donor Category, Gender, Type of Assistance, Amount of Donation, Frequency Per Year, and Number of
Children in the Orphanage. These stages are shown in Table 2 below.

Table 2. Training Data

Donor Donatio | Frequenc | Orphanag
Categor | L | P | Mone Basic Qura n y Per e Street
y KJ]R y necessities]| Food| Clothes n Amount Year
Potential | 1 [ O 1 0 0 0 0 2000000 1 50
Potential | 0 | 1 1 0 0 0 0 200000 2 50
Potential | 1 | 0 0 1 0 0 0 450000 2 50
No 110 0 1 0 0 0 150000 1 50
Potential | 0 [ 1 1 0 0 0 0 200000 2 50
Potential | 0 | 1 0 0 1 0 0 1000000 1 50
No 110 1 0 0 0 0 300000 1 50
Potential | 0 [ 1 0 0 1 0 0 1000000 1 50
Potential | 1 [ O 1 0 0 0 0 200000 2 50
No 0|1 0 1 0 0 0 300000 1 50
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Then after compiling the training data, the next stage is that the data must be processed to convert the donor
category variables into a numeric format, this stage is called the Preprocessing stage which is shown in Table 3.
Table 3. Data Preprocessing

Amount | Frequenc | Orphanag
Donation| vy Per e Street
Goa| L [P Basic Year

# | k | r | Money| necessities] Food| Clothey Qurar

0 0 110 1 0 0 0 0 2000000 1 50

1 0 011 1 0 0 0 0 200000 2 50

2 0 110 0 1 0 0 0 450000 2 50

3 1 1 (0 0 1 0 0 0 150000 1 50

4 0 0|1 1 0 0 0 0 200000 2 50

8 1 110 0 1 0 0 0 150000 1 50

5

8 1 011 0 1 0 0 0 150000 1 50

6

8 1 110 1 0 0 0 0 100000 1 50

7

8 0 1 (0 0 0 0 1 0 1500000 1 50

8

At this stage, the data normalization process will be carried out which aims to align the feature scale, so that
all features have an average of 0 and a standard deviation of 1, then dividing the data into training and testing is
an important step in machine learning to evaluate model performance. The data is divided by a certain proportion,
for example 80% for training and 20% for testing, using the train_test_split function from scikit-learn. The
random_state parameter ensures that the division is consistent every time it is run. The training data is used to train
the model, while the testing data is used to measure the accuracy of the model on data that has never been seen
before. This step helps evaluate the model's generalization ability to new data. The function of scikit-learn used to
build the SVM model is shown in Figure 2 below.

4]

R sve

éSVC(kernel='linear', random_state=42)

Figure 2. Initializing and Training the SVM Model

Then the next stage make predictions on test data using the Support Vector Machine (SVM) model. With
the commandy_pred = svm_model.predict(X_test), the SVM model predicts labels for the features present
inX_test, and the results are stored iny_pred. The process of predicting test data using a trained SVM model aims
to evaluate the model's performance on data that has never been seen before. By utilizing the test feature data
(X_test), the model produces predictions that are stored in the y_pred variable. These results are then compared to
the actual labels (y_test) to calculate accuracy, which reflects the percentage of correct predictions. Further
evaluation is carried out through the classification report, which includes precision, recall, and F1-score matrices,
to understand how well the model handles each category. The classification report results from the SVM model
can be seen in Figure 3 below:

2~ Confusion Matrix:
[[ 4 e]
[ 2 12]]

Classification Report:

precision recall fl-score support

2] 0.67 1.00 ©.80 4

1 1.00 ©.86 8.92 14

accuracy e.89 18
macro avg 0.83 ©.93 ©.86 18
weighted avg 8.93 0.89 e.99 18

v 0s completed at 7:47 PM
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Figure 3. Report Classification Results

The Matrix Results in Figure 3 above show that the model has 4 correct predictions for class 0 (Non-Potential
Donors) and 12 correct predictions for class 1 (Potential Donors), with few errors (2 for class 1). This indicates
that the model is quite effective in identifying both classes. Report classification resultsshowed good overall
performance, with an accuracy of 89%. In particular, the model was very effective in identifying class 1, with
perfect precision and a high F1-score. Although recall for class 0 was perfect, the lower precision suggests that
some class 0 predictions are likely inaccurate. Therefore, although the model performed well, there is still room
for improvement, especially in handling the underrepresented class (class 0). Further improvement in class 0
precision could be a focus to improve the overall performance of the model. For Visualization of SVM
classification is done by displaying a graph that represents the model's decision region, complete with the original
data mapped based on its class label. In the graph, the hyperplane that separates the classes is visualized as a color
change in the background, while the data points are displayed to show the distribution of the original samples. The
axes of the graph are labeled to describe the features used, such as the amount of donation and the category of the
donor, making it easier to interpret the results. This visualization helps in understanding how well the SVM model
separates the classes based on the available features, as well as providing insight into areas that are difficult to
classify.The visualization results of the social assistance analysis process for the classification of donors for the
Muhammadiyah Medan orphanage,shown in Figure 4 below.

Visualisasi SVM Panti Asuhan Putra Muhammadiyah Medan

Kategori Donatur

-2 =1 0 1 2 3
Jumlah Donasi

Figure 4. Results of SVM Data Visualization of Muhammadiyah Putra Orphanage

The figure shows the visualization results of the classification using the Support Vector Machine (SVM) model
to separate donor categories based on the amount of donation data given. In the figure, the purple and yellow areas
depict areas separated by the SVM model. The purple and yellow areas represent two different donor categories.
The dividing line in the middle shows the decision boundary determined by the model to distinguish the two
categories. The dots in the figure show donor data, where the color of the dot depicts the actual donor category.
The results of the SVM testing process show that the higher the amount of donation, the better the classification
produced. The yellow dots on the graph represent data from donors who are considered not potential, while the
purple dots show potential donors, which provide good classification results for the orphanage. This graph shows
the decision areas and dividing lines created by the SVM model based on two features: Donation Amount and
Donor Category. This dividing line distinguishes between potential donors, indicated by the dots to the right of the
dividing line, and non-potential donors, indicated by the dots to the left of the dividing line.

Meanwhile, to find out the number of potential and non-potential donors, the author visualizes it in the form of a
bar chart as shown in Figure 5 below:
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Diagram Batang SVM Panti Asuhan Putra Muhammadiyah Medan

Jumlah Donatur

20

0

Potensial Tidak Potensial
Kategori Donatur

Figure 5. Bar Chart of SVM of Muhammadiyah Putra Orphanage

Figure 5 shows that there are about 55 donors out of 90 donor data who are categorized as potential donors. While
there are 35 donors who are categorized as non-potential.

DISCUSSION

In this study, the linear kernel Support Vector Machine (SVM) method is used to analyze the classification of
donations from the Muhammadiyah Putra Orphanage in Medan City into two categories, namely "Potential
Donors" and "Non-Potential Donors". This study was conducted based on data taken from the Muhammadiyah
Putra Orphanage in Medan City consisting of the amount of donations, frequency of giving, and type of donation.
By using this linear kernel SVM method, the accuracy results reached up to 89%. However, there are several
aspects that need to be improved, such as overcoming data imbalance and considering the efficiency of computing
time on larger datasets. This study provides an important contribution in supporting more structured and data-
based donation management, which can ultimately help the Muhammadiyah Putra Orphanage in Medan City to
improve the effectiveness and sustainability of its social programs.

CONCLUSION
Based on the data obtained from the donation bookkeeping records of the Putra Muhammadiyah Orphanage in
Medan City, it can be concluded that there are around 55 potential donors from 90 donors and 35 non-potential
donors from 90 donor data. From the results of the analysis and testing of the model carried out, it can be concluded
that the SVM method can classify "Potential Donors" and "Non-Potential Donors" with a fairly high level of
accuracy. The level of accuracy obtained reaches up to 89% with a precision value reaching 93%, a recall value
reaching 89% and an f1-score reaching up to 90%.
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