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Abstract. This research paper compares the performance of the deep learning and MOORA 
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learning approach achieves 100% accuracy and the MOORA approach dss model obtains an 
accuracy of 95.75%. 
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1 Introduction 

Public health center is a health service facility that 
organizes community health efforts and individual 
health efforts at the first level, by prioritizing 
promotive and preventive efforts in their working 
area[1]. 
A health worker is any person who is dedicated to the 

health sector and has knowledge and/or skills through 

education in the health sector which for certain types 

requires authority to carry out health efforts[2]. 

Public health centers have a very important role in 

achieving public health goals, especially for people 

who live in rural or remote areas in Indonesia[3]. 

Public health center services are also an important first 

step to identify health problems and ensure that people 

get the treatment they need in a timely manner[4]. 

However, there are also public health center medical 

personnel who are not good at doing their jobs, for 

example, they pay little attention to patients, excessive 

waiting times, examinations and treatment provided are 

not in accordance with medical standards and medical 

personnel are often absent or late, this can cause 

delays. in Health services and the lack of medical 

facilities and equipment that limits their ability to 

provide good and complete medical services. 

One solution to this problem is to select the best public 

health center using the deep learning and MOORA 

methods. The results of the research focus on the 

Comparison of Deep Learning Methods and MOORA 

Performance on Multi Criteria which will later help 

determine the selection of the best Public health center 

which has the goal of quality health services and 

availability of adequate medical facilities and 

equipment to support the health services provided. 

1.1 Deep Learning 

Deep learning is a subset of machine learning that 

involves the use of neural networks with three or more 

layers[5]. These neural networks are designed to 

simulate the behavior of the human brain, allowing 

them to "learn" from large amounts of data[6]. Deep 

learning has gained significant attention and has been 

applied in various fields, including computer vision, 

natural language processing, and speech recognition. It 

is a key technology behind driverless cars, enabling 

them to recognize objects and make intelligent 

decisions. This model is show in Fig 1. 

 

Fig. 1. Perceptron Model 

The use of the perceptron was initially considered 
promising, because it offered a computational model 
that allows the learning process to derive the inherent 
pattern of a physical phenomenon[6] the perceptron 
was not able to solve a very simple problem, namely 
the XOR problem[7]. This finding then directs the use 
of perceptrons towards deep learning, where 
perceptrons are arranged into several layers, where 
each layer solves a problem or creates a feature which 
is a synthesis of several features in the previous layer. 
Deployment of deep learning improves the overall 
performance of this model. 
Deep learning itself is part of the scope of machine 
learning methods based on neural networks[8]. The use 
of deep learning can be supervised, semi-supervised, or 
unsupervised[9]. The use of deep learning itself can be 
stated based on the architecture used, including deep 
neural networks, deep belief networks, recurrent neural 
networks, and convolutional neural networks[10], 
where these architectures have been applied to the 
realms of image recognition, speech recognition, 
natural language processing. NLP), translation, 
bioinformatics, drug design, to medical image 
analysis[11]. 
The use of the term deep in deep learning refers to the 
use of multiple layers within the neural network 
architecture used[12]. Meanwhile, in deep learning 
architecture, more than a hidden layer is used, as show 
in Fig 2. 

 

Fig. 2. Deep learning architecture 

Deep learning does not have one common 
mathematical equation as in pure mathematics[13]. 
However, there are several equations that are used in 
the construction and training of neural networks, which 
are the foundation of deep learning[14].  
One of the important equations in deep learning is the 
equation for calculating the activation of each neuron 
in the network[15]. Suppose x is the input vector in a 
layer, and w is the weight vector, and b is the bias, then 
the equation for computing activation (z) in that layer 
using the activation function (f) is: 𝑧 = 𝑤 ∗ 𝑥 + 𝑏    (1) 𝑎 = 𝑓(𝑧)             (2) 

 
Here, a is the output of the neuron after passing 
through the activation function. Some of the commonly 
used activation functions are ReLU.  
 

314

Technium: Romanian Journal of
Applied Sciences and Technology

Vol. 17, 313-318, November, 2023
ISSN: 2668-778X

www.techniumscience.com

https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index


 

 

 (𝑓(𝑧)  =  𝑚𝑎𝑥(0, 𝑧)), 𝑆𝑖𝑔𝑚𝑜𝑖𝑑 (𝑓(𝑧) =  1 / (1 + 𝑒𝑥𝑝(−𝑧))), 𝑑𝑎𝑛 𝑇𝑎𝑛ℎ (𝑓(𝑧)  =  (𝑒𝑥𝑝(𝑧)  −  𝑒𝑥𝑝(−𝑧)) / (𝑒𝑥𝑝(𝑧)  +  𝑒𝑥𝑝(−𝑧))).     (3) 
 
Moreover, in training a neural network, we use 
equations to calculate the gradient of the loss function 
(L) against the weights (w) in the network. Suppose y 
is the desired output (ground truth) and y_hat is the 
output generated by the network, then the equation for 
the gradient (dL/dw) is: 
 𝑑𝐿/𝑑𝑤 =  (1/𝑛)  ∗  𝛴(𝑑𝐿/𝑑𝑦_ℎ𝑎𝑡 ∗  𝑑𝑦_ℎ𝑎𝑡/𝑑𝑧 ∗  𝑑𝑧/𝑑𝑤) 
(4) 
 
Σ = sum symbol,  
n = amount of training data,  
dL/dy_hat = the gradient of the loss function to the resulting 
output,  
dy_hat/dz = gradient of the activation function with respect to 
the input,  
dz/dw = gradient from activation to weight. 

1.2 Multi-Objective Optimization by Ratio 
Analysis (MOORA) 

The MOORA method was introduced by Brauers & 

Zavadskas where this method is a multi-objective 

optimization technique that can be successfully applied 

to solving various types of complex decision-making 

problems in a manufacturing environment[16].  

Multi-criteria decision-making method used to select 

the best alternative from a group of alternatives based 

on several predetermined criteria or objectives[17]. 

The MOORA method helps simplify and speed up the 

decision-making process by ranking each alternative 

based on a comparison[18] of the ratio to the weight of 

the criteria[19]. Following are the general steps in the 

MOORA method: 

Define Criteria and Weights: Identify relevant 
criteria or objectives for decision making and assign a 
weight to each of them[20]. The weight reflects the 
importance level of each criterion in the final decision. 
1. Data Normalization: Perform data normalization to 

change the value of each criterion into the range 0 

to 1. Normalization can be done by calculating the 

standardized value of each criterion with the 

following formula: 

 X_ij =  (X_ij −  min(X_j)) / (max(X_j)  −  min(X_j))  

(5) 
 

X_ij = standardized value of alternative i on 

criterion j,  

X_ij = the original value of alternative i on criterion 

j,  

min(X_j) = minimum value of criterion j, 

max(X_j) = the maximum value of criterion j. 
 

2. Calculate Relative Value: After getting the 

standardized value for each alternative and criteria, 

calculate the relative value for each alternative 

against each criterion by multiplying the 

standardized value with the corresponding weight: 

 

R_ij =  X_ij ∗  W_j   (6) 
 

R_ij = relative value of alternative i on criterion j, 

X_ij = standardized value of alternative i on 

criterion j, W_j = weight of criterion j. 
 

3. Calculate Aggregate Score: Calculate the aggregate 

score for each alternative by adding up the relative 

scores for all criteria with their corresponding 

weights: 

 𝑉_𝑖 =  𝛴(𝑅_𝑖𝑗)  =  𝑅_𝑖1 +  𝑅_𝑖2 +  𝑅_𝑖3  (7) 
 

V_i = the aggregate value of alternative i,  

R_ij = relative value of alternative i on criterion j,  

Σ = sum symbol. 

 

4. Choose the Best Alternative: Choose the alternative 

with the highest aggregate value as the best 

alternative in the context of the specified criteria.  

2 Research Methodology  

 

Fig. 3. Flowchart of research stages 

315

Technium: Romanian Journal of
Applied Sciences and Technology

Vol. 17, 313-318, November, 2023
ISSN: 2668-778X

www.techniumscience.com

https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index


 

 

Metode Multi-Objective Optimization by Ratio 

Analysis (MOORA) 

At this stage, normalization aims to unite each matrix. 
element so all elements in the matrix have the same 
value. 𝑋𝑖𝑗∗ = 𝑋𝑖𝑗/√[∑ 𝑋𝑖𝑗2𝑚𝑗=1 ]  (8) 

Calculate the value of optimization Calculating the 
value of this optimization can be done in two ways, 
namely if the criteria have weights and do not have 
weights. If the criteria have weights, it indicates that an 
attribute or criterion that is more important can be 
multiplied by the appropriate weights. Can use the 
following equation 
 𝑌𝑖 = ∑ 𝑤𝑗𝑥𝑖𝑗∗ − ∑ 𝑤𝑗𝑥𝑖𝑗∗𝑛𝑗=𝑔+1𝑔𝑗=1   (9) 

If the criteria have no weight. Can use the following 
equation 𝑌𝑖 = ∑ 𝑤𝑗𝑥𝑖𝑗∗ − ∑ 𝑤𝑗𝑥𝑖𝑗∗𝑖=𝑛𝑗=𝑔+1𝑖=𝑔𝑗=1   (10) 

Determine the ranking of the results of MOORA 
calculation. 
The criteria data required in the DSS selection process 
of the best practical work students at the Politeknik 
Bisnis Indonesia with the MOORA method consists of 
Discipline (C1), Medical Equipment (C2), Staff 
Integrity (C3), Communication (C4), Stock medicine 
(C5). Criteria data and weights for each criterion can 

be seen in table 1. 

Table 1. Criteria data and weight 

Criterion Information Weight Weight 

CI Medical 
Equipment 

25 Benefits 

C2 Staff Integrity 20 Benefits 
C3 Communication 25 Benefits 
C4 Stock medicine 30 Cost 

Moreover, in this study, table 2 presents data for each 
alternative and the value of each criterion 

Table 2. Alternative match ratings and criteria 

Alternative Alternative Name C1 C2 C3 C4 
A1 Levi 80 70 90 70 
A2 Rindu 70 80 70 80 
A3 Cahaya 60 70 70 80 
A4 Purnama 70 75 65 75 
A5 Vira 65 75 75 55 
A6 Bobo 75 60 70 65 

 
Deep Learning Method 

This model receives input data from the input layer, 
and then forwards it to the processing layers, or is 
called the hidden layer. The processing results will 
then be displayed as a value in the output section, 
where this value is a probability value, or 
recommendation, that a student is eligible to be 
proposed into a scholarship category. Calculations for 
each hidden layer will use neurons with a perceptron 
computational model, according to Equation (11). In 
this equation, there are i inputs for an output on the j 
perceptron. 
 𝑦𝑗 = 𝑓𝑎(𝑤1,𝑗 . 𝑥1 + 𝑤2,𝑗 . 𝑥2 + ⋯ + 𝑤𝑖,𝑗 . 𝑥𝑖 + 𝑏𝑗)   (11) 

 

𝑦: perceptron external element 𝑥 : perceptron input element 𝑓𝑎 : activation function 𝑏 : bias 𝑤: weight 𝑖: input index 𝑗: output index 𝑛: input index to n 
After making this deep learning model, a training 
process will be carried out on the model. This training 
aims to change the parameters contained in the model, 
namely weight and bias in it. Changes to the 
parameters in this model will be based on the 
Stochastic Gradient Descent method, where the current 
parameter values will be entered into the cost function 
to determine updates to the parameters owned, to 
reduce the cost function. This cost function is show in 
Equation. 
 𝑓𝑐(𝑚, 𝑏) = 1𝑛 ∑ (ℎ𝜃(𝑥𝑖)) − 𝑦𝑖𝑛𝑖=1   (12) 

 𝑓𝑐 = cost function 𝑚 = weight 𝑏  = bias 𝑛  = the number of evaluation data, in this study 
using 32 data per batch ℎ𝜃 = prediction function with m and b as parameters 𝑥𝑖 = input data to i 𝑦𝑖  = output data to i 
 
Based on the resulting cost, all the parameters 
contained in this deep learning model will be updated 
with the aim of reducing costs, which is expected to 
ultimately increase the accuracy of this model. 

3 Results and Discussion 

 

Data analysis using the MOORA method consists 
of the following steps: 
Based on the alternative data in Table 2, the next step 
is to normalize the matrix to calculate each criterion 
value. The results of the calculation of the Xij 
Normalized Decision Matrix can be seen in matrix 
below. 

Table 3. Normalize the decision matrix 

0.2580 0.2258 0.2903 0.2258 
0.2333 0.2666 0.2333 0.2666 
0.2142 0.25 0.25 0.2857 
0.2456 0.2631 0.2280 0.2631 
0.2407 0.2777 0.2777 0.2037 
0.2777 0.2222 0.2592 0.2407 

 
The next stage is weighting the data from the 

normalization results above using the weights listed in 

table 4. The multiplication results of the Weighted 

Normalization Data can be seen in the matrix below. 

Table 4. Calculate the weighted normalized decision matrix : 

0.0645 0.0451 0.0725 0.0677 
0.0583 0.0533 0.0583 0.08 
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0.0535 0.05 0.0625 0.0857 
0.0614 0.052 0.057 0.0789 
0.0601 0.0555 0.0694 0.0611 
0.0694 0.0444 0.0648 0.0722 

 

The Next stage is Calculate the scores for each 

alternative can be seen in the matrix below : 

Table 5. Calculate the scores  : 

Alternative Score 

A1 0.25 

A2 0.25 

A3 0.2517 

A4 0.2499 

A5 0.2462 

A6 0.2509 

 

From the calculation of the value of Yi, the best 

ranking results are: A3 with the value of Yi = 0.2517. 

Ranking Result Graph can be seen visually 

 Fig. 4. Ranking Result Graph 

DSS Deep Learning 

At this stage, the algorithm for optimization uses 
adam's algorithm, while for loss calculations it will use 
the binary_crossentropy approach Adam is an 
optimization algorithm that can help train your neural 
network. It stands for Adaptive Moment Estimation 
and is a very effective gradient descent algorithm used 
to optimize loss functions. 
Adam works by calculating an exponential moving 
average of the gradient and the squared gradient. This 
helps the algorithm adapt to the geometry of the loss 
function. The exponential moving average means 
recent gradients are given more weight than older 
gradients. Can be seen in table below 

Table 6. Calculate the weighted normalized decision matrix : 

Num Parameters Value 

1 Optimizer Adam 

2 Loss Binary_crossentropy 

3 Metrics Binary_accuracy 

4 Callbacks Early Stopping 

Then the best health center prediction model training 

was carried out. Shown in Figure 5, it is found that the 

minimum loss value is close to 0 with an accuracy 

value of 100% 

 

Fig. 4. Graph of training loss value against training model 

This research activity has been carried out, the results 
of this study include the accuracy performance of the 
two approaches that have been found, the first 
approach uses the MOORA calculation. The second 
approach uses a deep learning approach based on deep 
learning. The results of the two approaches are shown 
in table 7. 

Table 7.Performance Comparison: 

Num Scheme MOORA Deep 

Learning 

1 Best public 

health 

center 

95,75% 100% 

From the examination results obtained, it can be 

concluded several things that might lead to these 

results. 

1. The MOORA method heavily relies on the 

assignment of weights to the criteria. Determining 

the appropriate weights can be challenging, and 

different stakeholders may have different 

opinions, leading to subjective outcomes 

2. The MOORA method can be sensitive to outliers 

or extreme values in the data, which may 

significantly influence the final rankings. 

3. Training deep learning models can be 

computationally intensive and requires 

specialized hardware like GPUs or TPUs. This 

can be a barrier for individuals or organizations 

with limited computational resources 

CONCLUSION  

The DSS model with the MOORA approach was 

successfully created, with an accuracy performance of 

95.7% while the DSS model with a deep learning 

approach with an accuracy performance of 100% 
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