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Abstract  

Study This aiming For overcome challenge the with building an Artificial Neural Network (ANN) model using 

algorithm Backpropagation For predict delay payment loans at PNM Mekaar branch Simalungun based on variables 

related or features that have been determined . ANN model with algorithm Backpropagation built own optimal 

performance . The model is built with milk layer ( hidden layer1 = 80 with activation RELu and input layer = 7, hidden 

layer2 = 8 with dropout = 0.5 and activation RELu , hidden layer3 = 8 with dropout = 0.3 and activation RELu , hidden 

layer4 = 8 with dropout = 0.1 and activation RELu , hidden layer5 = 1 with activation Sigmoid ). The results of the 

model testing after evaluated with use testing data , obtained score accuracy reached 99.1%, the value precision score 

100%, value recall score 98.9%, and f1-score by 99.4%. The model is trained use batch size parameters 64, optimizer 

RMSprop , learning rate 0.001, and number of epoch 100. 

 

Say Key : Prediction , Machine Learning, Artificial Neural Network, Backpropagation  
 

INTRODUCTION 

Delay in pay installment loan No only cause 

Customer charged fines , but also have an impact on 

the collectibility status loans recorded in the System 

Service Information Finance Financial Services 

Authority (SLIK OJK) (Keniscayaan et al., 2020) . 

This Can make Customer experience difficulty 

moment want to submit future loans . 

Loan can be one of source funding for society . 

Presence loan allow public For obtain the necessary 

funds For needs certain , such as to finance business . 

There are various reasons that can be cause delay in 

payments , such as condition economy that is not stable 

, management lack of finances good , and 

characteristics debtors which include nature , ability , 

capital, guarantee , and situation finance (Hasyim & 

Hasyim, 2024, Sary et al., 2023) . Research show that 

Lots Customer experience difficulty in fulfil obligation 

payment in accordance with the agreement that has 

been made . 

PT Permodalan Nasional Madani (PNM) branch 

Simalungun is one of institution financial that provides 

service loan ( credit ) for society . At risk credit , delay 

payment loan is problem main in risk credit that can 

cause impact financial loss as well as bother operation 

business , especially PNM Mekaar branch Simalungun  

With understand factors contributing to delays 

payment loans , PNM Mekaar branch Simalungun can 

take steps proactive For reduce risk giving loans ( 

credit ) and increase quality portfolio loan company . 

Oh Because that , for overcome problem This is PNM 

Mekaar branch Simalungun can utilise progress 

technology in field intelligence Artificial Intelligence 

( Artificial Intelligence ) Research This aiming For 

overcome challenge the with building an Artificial 

Neural Network (ANN) model using algorithm 

Backpropagation For predict delay payment loans at 

PNM Mekaar branch Simalungun . ANN model with 

Backpropagation algorithm has ability For analyzing 

large and complex data , as well Study from existing 

patterns in historical data (Saraf et al., 2023) . With 

using the data , this model can give more predictions 

accurate about possibility delay payment . 

Development science in field Artificial 

Intelligence deliver variation technique best For do 

prediction (Noviani, 2023) . One of the frequently used 

algorithms used For training the ANN model is 

Backpropagation . In research  (Agustina et al., 2022, 

Sary et al., 2023, Setiana et al., 2017) mention that 

Backpropagation is algorithm that can reduce mark 

error or loss so that make model accuracy can predict 

more accurate . Other research (Amaly et al., 2022) 

compare results performance ANN Backpropagation 

and ARMA methods for prediction inflation in 

Indonesia. Research results show that the most optimal 

method used For predict inflation For period 

furthermore is ANN Backpropagation method 

https://doi.org/10.5281/zenodo.14566157


 

 

Journal Arjuna : Network and Computer Research 

Applications 
Volume 2, Number 4, November 2024 (Halaman 150-157) 

DOI : https://doi.org/10.5281/zenodo.14566157  

e- ISSN : 3032-7229 

 

 

 

151 

 

Because own mark more errors small (Al-ayubi et al., 

2020, Satria, 2020) . This matter become reference in 

choosing an ANN model with algorithm 

Backpropagation For do prediction delay payment 

loans at PNM Mekaar branch Simalungun 

 
METHOD STUDY 

Analysis system This aiming For give a better 

picture clear about the application that will built in 

study this , related with prediction delay payment loans 

at PNM Mekaar branch Simalungun . The application 

program that will built This is A the system that 

becomes tool help for PNM Mekaar party branch 

Simalungun For get convenience when do review 

candidate Customer or debtors who are in debt do 

submission loan . 

Dataset used in study This is type of primary data 

obtained in a way directly from from sources that have 

been there is . Collection dataset obtained through 

interview to PNM Mekaar party branch Simalungun , 

in matter This with one of the Senior Account Officer 

staff (Mrs. Putri Rudiarti ) for knowing the 

determination process eligibility loan to candidate 

debtor , obtain description criteria For determination 

eligibility loans and obtain data regarding category 

candidate debtor 

Procedure Work system in study This explain 

about stages carried out in building a predictive model 

delay payment loans at PNM Mekaar Simalungun 

Branch with apply draft Machine Learning use 

Artificial Neural Network (ANN) with algorithm 

Backpropagation . The general diagram is from 

procedure Work system in study This can shown in the 

image under This . 
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Figure 1 Procedure Diagram Work System 

 

The image above show procedure Work system in 

building ANN models with algorithm 

Backpropagation For predict delay payment loans at 

PNM Mekaar branch Simalungun . 

Design system in study This done with make 

system flowchart and to design system interface . 

Flowchart system used For describe detailed process 

sequence and relationships between a process or 

Instructions with other processes in a ptogram . 

Flowchart system in research This used For describe 

detailed process sequence and relationships between a 

process or Instructions with other processes in 

application predictions deployed into the A application 

based on web . As for f lowchart system on the 

designed application can shown in the image . 
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Figure 2 System Flowchart 

The image above show show flow chart from the 

process flow in the application being built , starts with 

display page main . On the page Mainly , there are two 

menus available accessed by the user . If you select the 

' Home' menu so system will display page profiling 

dataset , where on the page This user can see profiling 

from dataset with method input files dataset with the 

.xlsx format . If the " Prediction " menu is selected , 

then system will display page prediction delay 

payment loan customers at PNM Mekaar branch 

Simalungun , where on the page This user moreover 

formerly input a number of variables to be made into 

input in determine the delay status payment loan 

customers ( debtors ) , then system will process and 

display results prediction regarding the delay status 

payment loan Customer with status information ' 

Smooth ' or ' Stuck '. 
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Stage design user interface provide appearance 

interface For interaction between user with the system 

that will built . Design interface This It is expected that 

users can interact with easy in use system mentioned . 

Design interface in the application program This 

consists of of two designs interface , that is page main 

( home ) for display explore dataset and pages 

prediction . 

 
RESULTS AND DISCUSSION 

Implementation system in study This explain 

about results training of Artificial Neural Network 

(ANN) models with algorithm Backpropagation For 

predict delay payment loan to PNM Mekaar . Model 

that has been trained Then will be in in evaluation use 

confusion matrix For know performance from the 

trained model , then do development ( deploy ) model 

into application based on web . 

 

    Model Training Results 

When do training model, then determined a 

number of hyperparameter like type optimizer , value 

learning rate , amount epoch , and number batch size 

(Jatika et al., 2023) . Study This only done trials to a 

number of hyperparameters that have been determined 

with still refers to several results study previously . The 

hyperparameters tested were in study This can 

presented in the table below This : 

 

Table 1Hyperparameter Training Model 

No. Parameter Information 

1. Optimizer RMSprop 

2. Learning rate 0.001 

3. Batch Size 64 

4. Epoch 100 

The table above is hyperparameters to be tested 

on ANN models. Some hyperparameters used that is 

optimizer with RMSprop , value rate learning ( 

learning rate ) is 0.001, amount batch size namely 64, 

and the number epoch as many as 100. Concept deep 

model making study This with use library Hard . While 

Language programming used is Python 3.10 with use 

help Google Collaboratory . As for the cut program 

code in ANN Backpropagation Model Creation can 

presented in the picture under This . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Program Code for Create Model 

 

Figure 3 is program code for make or create ANN 

model with use library Tensorflow and Keras as draft 

Model creation . The program code on lines 2 to 5 works 

For import a number of required libraries in ANN model 

creation . The program code in lines 8 to 20 is A function 

For create an ANN model. Next from function model that 

has been defined will be created with use The ' 

create_model ' command is listed in the program code 

line 23. The model that has been created can displayed 

summary - it use ' summary ' command listed on line 26 

of the program code . 

As for the results from summary of the ANN model that 

has been created previously can presented in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4Summary Model 

Figure 4 is results from summary of the model 
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that has been created . Figure 3 is a program code for 

make or create For display results from the model plot 

can done use the ' plot_model ' command is listed in 

the program code lines 29 to 30. Figure 5 is results 

from the ANN model plot that has been created . 

 
Figure 5 Model Plot Results 

 

After finished build ANN model, then continued 

to the next stage compile the model then do training 

model. The program code for compile and train the model 

can presented in Figure 4.4. 

 
Figure 6 Program Code for Compile Model 

 
Figure 6 is The program code to compile the ANN 

model that has been created . The process of compiling 

the model with use library KerasClassifier . The program 

code in lines 2 to 6 works For operate order compile 

model. At the stage compile model is available a number 

of parameters used Among them , namely ' build= 

keras_model ' is a parameter for determines the model to 

be compiled . The parameter ' epoch s = 100 ' is amount 

iteration of the model to be trained , meaning will 

training process is carried out as many as 100 times. The 

parameter ' batch_size =64 ' for update model weight at 

the time training model, then the parameter ' verbose=1 ' 

works For display progress bar at the moment perform 

the model training process . The parameter ' callbacks = 

[ HistoryCallback ( )] ' serves For keep results training 

model which will be will used For visualize chart from 

results training model. While the parameter ' 

validation_split =0.3 ' functions For allocate as much as 

0.3 or 30% as validation data, which is taken from 

training data . 

Compiled model Then will be trained with use the 

' fit ' function as shown in figure 7. 

 
Figure 7 Program Code for Training Model 

 
Figure 7 is the program code used For do training 

ANN model. However before the model is trained , then 

moreover formerly make channel or pipeline from the 

ANN model with use ' Pipeline ' function contained in the 

library sklearn . At the time make pipeline model exists 

a number of parameters that must is specified , namely the 

' sclaer ' parameter for determine function normalization 

dataset . In research This with use min- maxscaler as For 

normalization dataset . Next the ' classifier ' parameter for 

determine function classification that is with use 

KerasClassifier as stated in the program code lines 3 to 8. 

Stages next that is training model with use the ' fit ' 

function works For apply model on the training data ( 

x_train , y_train ) as stated in the program code line 11. 

As for the results from the model training process 

ANN with algorithm Backpropagation can shown in 

figure 8. 

 
Figure 8 Results of the Model Training Process 
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Figure 8 is visualization from the training process 

or fitting on the model, only displayed on epochs 1 to 15 

of the total 100 epochs used . From the results of the 

model fitting process , will produced a number of mark 

among them mark loss state mark loss function from 

training data , value accuracy state mark accuracy from 

training data , value val_loss state mark loss function 

from data validation and val_accuracy state mark 

accuracy from data validation . At epoch First obtained 

obtained mark accuracy of 0.7659 with mark loss of 

0.5957. While val_accuracy reached 0.7963 with mark 

val_loss of 0.5752. At epoch First mark val_accuracy 

exceed mark accuracy , thing This to signify that the 

model is trained own good performance in do prediction 

delay payment loans to PNM Mekaar . 

Result of training model Then will displayed in 

form chart with use library matplotlib as stated in 

program code in figure 9. 

 
Figure 9 Program Code for Model Training Results 

Plot 

 

Result of training model then will displayed in 

form graphs that can presented in Figure 10. 

 
Figure 10 Accuracy and Loss Model graphs 

 

Figure 10 parts adjacent left is mark from training 

loss and validation loss , while part adjacent right is mark 

from training accuracy and validation accuracy in 

training with amount epoch as many as 100. In the epoch 

First obtained obtained accuracy of 0.7659 with mark loss 

of 0.5957. While val_accuracy reached 0.7963 with mark 

val_loss of 0.5752. The accuracy and val_accuracy 

values Keep going experience increase until epoch 100. 

If measured between mark accuracy and val_accuracy 

show that the model does not experience overfitting . As 

for the best epoch from a total of 100 epochs used in 

training model namely is in epoch 99 with accuracy 

0.9061 and val_accuracy 1.000 as well mark loss 

and val_loss Keep going down with a loss of 0.2084 

and a val_loss of 0.1484. 

 

Model Evaluation Results 
At the stage This will discuss about evaluation 

performance of the trained model using independent test 

data . Measuring metric evaluation like accuracy score, 

precision score, recall score , and f1-score with use 

confusion matrix , for evaluate how much both models 

that have been trained in do prediction delay payment 

loans at PNM Mekaar . Program code for display 

confusion matrix can presented in Figure 11. 

 
Figure 11 Program Code Displaying Confusion 

Matrix Model 

 

Figure 11 is the program code used For display 

results confusion matrix of the model that has been tested 

with use data testing . The results are as follows model 

evaluation using confusion matrix being tested use data 

testing can presented in Figure 12. 

 
Figure 12 Confusion Matrix Model Results 

Figure 12 is results confusion matrix from 

evaluation performance of the trained model using 

independent test data . From the results  confusion matrix 

can known model performance with use classification 

https://doi.org/10.5281/zenodo.14566157
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report . The program code for display results 

classification report can presented in Figure 13. 

 
Figure 13 Program Code Displaying Classification 

Report Model Results 

 

Based on Figure 12 and Figure 13, information from 

confusion matrix used For calculate the parameters of 

accuracy , precision , recall , and f1 - score from the 

model, but moreover formerly done search mark from 

True Positive (TP), False Positive (FP), False Negative 

(FN), and True Negative (TN) of each label / class . The 

meaning of TP, FP, FN, and TN is as following : 

TP  : predicted class “ Current ” → true class “ 

Current ” 

FP  : predicted class “ Current ” → true class “ other 

than Congested " 

FN  : predicted class “ Jammed ” → true 

class “ Jammed ” 

TN  : predicted class “ Congestion ” → true 

class “ Smooth ” 

Based on Figure 4.10, then can known The total 

number of True Positive (TP) was 180, the total number 

of False Positive (FP) was 0, the total number of False 

Negative (FN) was 2, and the total number of True 

Negative (TN) was 43, where mark This will used For 

calculate the parameters of accuracy score , precision 

score , recall score , and f1-score . The following is 

explanation from results calculation for each parameter: 

1. Accuracy score is comparison between amount 

correct prediction with amount overall prediction 

right and wrong. As for the results accuracy model 

scenario after testing using data testing can counted 

use formula in equation (2.17). 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 𝑆𝑐𝑜𝑟𝑒 =
𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝐹𝑃 + 𝐹𝑁 + 𝑇𝑁

=
180 + 43

180 + 0 + 2 + 43
 

=
223

225
= 0,991 

2. Precision Score , describes accuracy between the 

requested data with results model prediction . The 

results are precision model after testing with data 

testing can counted use formula in equation (2.18). 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 𝑆𝑐𝑜𝑟𝑒 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
=

180

180 + 0
= 1,000 

3. Recall Score , describes success of the model in find 

return A information . As for the results recall 

model after testing with data testing can counted use 

formula in equation (2.19). 

𝑅𝑒𝑐𝑎𝑙𝑙 𝑆𝑐𝑜𝑟𝑒 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
=

180

180 + 2
=

180

182
= 0,989 

4. F1-score , describes comparison of the average 

precision and weighted recall . The results are f1-

score model after testing with data testing can 

counted use formula in equation (2.20). 

𝑓1𝑠𝑐𝑜𝑟𝑒 = 2𝑥
𝑟𝑒𝑐𝑎𝑙𝑙 𝑥 𝑝𝑟𝑒𝑐𝑖𝑠𝑜𝑛

𝑟𝑒𝑐𝑎𝑙𝑙 + 𝑝𝑟𝑒𝑐𝑖𝑠𝑜𝑛

= 2 (
0,989𝑥 1,000

0,989 + 1,000
) = 0,994 

Based on results calculation above , then can taken 

conclusion that score accuracy from the model after 

being tested using data testing reached 0.991 (99.1%), the 

value precision score 1,000 (100%), value recall score 

0.989 (98.9%), and f1-score of 0.994 (99.4%). The test 

results with use data testing as many as 225 data with 

details 180 for ' Current ' category and 45 for ' Jam ' 

category . Test results show that For category ' Current ', 

all data can be predicted with accurate by the model. 

While For ' Congestion ' category , there are 43 predicted 

data with correct and the remaining 2 predicted 

incorrectly by the model. 
 

Testing System 
Model that has been trained Then will be deployed into 

the A application based on web as a medium for make it 

easier user ( user ) does prediction delay payment loans 

to PNM Mekaar who want known . The process of 

deploying the model into application with use Streamlit 

as library main . Testing done with objective For know 

that the application program is created in accordance with 

results analysis and design as well as produce One 

conclusion is the program created in accordance with 

what is expected and successful operate its functions with 

true . The application developed ( deployed ) consists of 

from appearance page main ( home ) and pages 

predictions . As for the results testing on page home can 

shown in figure 14. 

https://doi.org/10.5281/zenodo.14566157
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Figure 14 Home Page Test Results 

 
Figure 14 is results testing on the home page , 

where on the page This system will display information 

about dataset from PNM Mekaar customers . The results 

testing from deployed applications in do prediction with 

category congested can shown in figure 15. 

 
Figure 15 Prediction Result Testing With Loan 

Status Congested 

 
Figure 15 shows results testing from deployed 

applications in perform the prediction process delay 

payment loan to PNM Mekaar . System succeed do 

prediction with Correct in accordance with category or 

label of The testing data used . The results are as follows 

testing from deployed applications in do prediction with 

category fluent can shown in figure 16. 

 
Figure 16 Prediction Result Testing With Loan 

Status Fluent 

 

Figure 16 shows results testing system with loan 

status smooth , system  succeed do prediction with 

Correct in accordance with category the testing data used. 

 

CONCLUSION 
ANN model with algorithm Backpropagation built 

based on results experiment For reach optimal 

performance consists of from 1 input layer with 7 units 

neurons , 4 hidden layers (80 neuron units in the 1st 

hidden layer , 8 neuron units in the 2nd hidden layer , 8 

neuron units in the 3rd hidden layer , and 8 neuron units 

in the 4th hidden layer with function activation RELu For 

every hidden layer ) and 1 neuron in the output layer with 

function activation Sigmoid . The parameters used For 

train the built model , including learning rate with value 

0.001, amount batch size 64, type RMSprop optimizer , 

and the number of epoch 100. 

2.  The level of accuracy of the ANN model with 

algorithm The resulting backpropagation in study This 

show satisfactory result with score accuracy reached 

0.991 (99.1%) . This model capable predict delay 

payment loan with high accuracy , indicating that the 

model is built can reliable For needs prediction . 

The performance of the ANN model can be 

evaluated use confusion matrix For evaluate model 

capabilities in predict delay payment loan with right . 

Based on results confusion matrix obtained metric 

evaluation with accuracy score 0.991 (99.1%) , precision 

1,000 (100%) , recall score 0.989 (98.9%) , and f1-score 

0.994 (99.4%) which is adequate . This result show that 

the model is built after evaluation capable differentiate 

between customers who are late ( traffic jams ) and not 

late ( smooth ) payment loan with level optimal accuracy 

and level minimal errors . 

https://doi.org/10.5281/zenodo.14566157
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ANN model that has been built can be implemented 

to in A application based on web , so that can make it 

easier PNM Mekaar party in predict delay payment loan . 

Application This allow user For enter customer data and 

obtain results prediction in a way fast and accurate . 

Distribution dataset in training the model is done 

with the optimal percentage , namely 80% for training 

data ( training data ) and 20% for testing data ( testing 

data ). The division dataset ensure that the model has 

enough data for learn and be tested , so that capable give 

good performance on unprocessed data Once seen 

previously . 
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