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Abstract. The primary objective of this study is to develop a predictive model for estimating the cost of kitchen cabinets prior to the
production process by employing artificial neural networks (ANN). The proposed model is structured with five input parameters related
to kitchen cabinet specifications, a hidden layer comprising ten neurons, and a single output node representing the predicted cost. The
model was trained using the Neural Fitting Tool available in the MATLAB environment. The MATLAB code and the dataset utilised in
the study are also provided for reproducibility. Upon completion of the training phase, the model achieved a coefficient of determination
(R-value) of 0.9716. Subsequent testing of the model yielded an R-value of 0.9682, indicating a high level of predictive accuracy.
Corresponding regression plots are presented and discussed within the study. This approach demonstrates the potential of ANN-based
models to improve cost estimation processes in the furniture manufacturing industry. Furthermore, by enabling data-driven decisions
prior to production, such models contribute to sustainability efforts by minimising material waste, optimising resource utilisation, and
reducing associated carbon emissions. The study also suggests that the methodology can be expanded by training the network with
different types of data relevant to other segments of the furniture industry.
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1. Introduction

Making cost calculations before production takes place provides advantages for businesses in the sector. Today,
researchers prefer artificial intelligence-based applications as an alternative to traditional methods of cost
calculations. There are different studies in various scientific fields based on artificial intelligence. A growing
body of literature examines the use of artificial intelligence (Al) across multiple sectors. Al has found
widespread application in diverse domains such as finance, logistics, manufacturing, education and many others
(Mugunzva & Manchidi, 2024; Pechova et al., 2024; Dubauskas & ISoraité, 2025; Mabungela et al., 2025).
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2. Literature Review

To provide a comprehensive perspective on the multifaceted applications of Al, relevant studies are reviewed
in the literature review section.

Trstenjak et al. (2025) investigated the integration of Al within the framework of Industry 5.0, focusing on
sustainability, ergonomics, and human factors. Their findings indicate that Al positively contributes to the
optimisation of workplace conditions. Similarly, Clark et al. (2025) explored Al-based applications in food
waste management, demonstrating that Al can effectively monitor and manage waste processes, significantly
reducing food waste.

Naghipour et al. (2024) examined the use of Al in agriculture. They found that their Al model achieved an
accuracy rate exceeding 90%, underlining its reliability and potential for broad application in the sector.
Corrigan and Ikonnikova (2024) highlighted Al's importance in the mining industry, particularly for its role in
reducing carbon emissions and operational costs.

Nazarenko et al. (2024) studied the application of Al in the education sector, supported by a European Union
project and an innovation centre, aiming to improve educational outcomes. In the automotive industry, Sontag
et al. (2023) emphasised the role of Al-based chatbots in customer relationship management, noting that these
tools can simulate expert opinions and engage with customers on topics such as design, thereby enhancing
customer interactions.

Na et al. (2023) conducted a comparative study on Al adoption in the construction sector, focusing on South
Korea and the United Kingdom. Their research offered insights into cross-cultural perceptions and acceptance
of Al technologies. Sardar et al. (2023) developed an Al application for maritime trade using an ant colony
optimisation algorithm, which they found effective in reducing human error and increasing productivity.

Gupta et al. (2023) conducted a study involving 26 participants using an Al-powered facial recognition model.
The study suggested that this technology could benefit the tourism sector by accurately identifying tourists'
needs and enhancing personalised services. Ossa-Cardona (2024) proposed the development of an Al-based
decision support system for managerial selection in family businesses. Based on the review of 65 academic
articles, her study emphasised that such systems can lead to more objective and data-driven decisions.

In addition, Lopes et al. (2020) developed a deep convolutional neural network model to detect wood knots,
utilising a dataset of 921 images. Akyiiz et al. (2024) applied machine learning techniques to forecast the forest,
paper, and printing index values in Borsa Istanbul. Li et al. (2025) investigated the energy intensity of Al in
manufacturing firms in China, analysing annual data from 2006 to 2020. Their study concluded with strategic
recommendations for energy savings and emission reduction.

Brunello et al. (2025) explored Al trends in the furniture industry, providing insights into both traditional and
robotic manufacturing processes. Dirican (2015) addressed the broader implications of Al and robotic processes
for the economy and business. Kaplan and Haenlein (2020) discussed both the opportunities and challenges
presented by Al technologies.

Mumali (2022) reviewed 99 scientific publications published between 2011 and 2021, focusing on artificial
neural networks applied in manufacturing processes. The study concluded that neural network models offer
advantages in terms of cost efficiency and sustainability.

Xin (2025) conducted an empirical study on the impact of Al on financial risk, using data from 2010 to 2023.
The findings demonstrated that Al can effectively reduce financial risks within institutions. Camacho et al.
(2025) examined the role of Al in cybersecurity risk analysis. In contrast to many studies emphasising the
positive aspects of Al, Galaz et al. (2021) also discussed potential systemic risks posed by Al, such as complex
ecosystems and rapid climate change.
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Baum and Owe (2023) emphasised the necessity of environmental ethics in response to the ethical challenges
posed by Al. Several other researchers have explored ethical issues related to Al in various domains: Lopez
Gonzalez et al. (2024) in cybersecurity, Terrones Rodriguez (2022) in sustainability, Savulescu et al. (2024) in
medicine, Carillo (2020) in law, Fulmer et al. (2021) in psychology, Jackson et al. (2021) in pathology and
laboratory medicine, and Iphofen and Kritikos (2021) in ethical design for digital societies.

Moodaley and Telukdarie (2023) conducted a literature review on Al and sustainability reporting. They
emphasised that the intersection of Al and sustainability remains an underexplored area. Their study contributes
to the literature by highlighting the significance of Al for advancing sustainability goals. Most studies in the
literature focus on the positive contributions of Al in areas such as sustainability, efficiency, and cost reduction.

The common theme across these studies is the contribution of Al-based applications to businesses in terms of
sustainability and other operational benefits. In line with this, the present study focuses on modelling kitchen
cabinet costs in the furniture manufacturing sector using artificial neural network (ANN) techniques.

The primary objective of this study is to contribute to the extent of research by offering a practical example to
estimate the production costs of a business operating in the furniture industry by employing artificial neural
networks, a branch of artificial intelligence, prior to the commencement of manufacturing.

Conducting cost estimations before production not only facilitates effective cost management for businesses but
also positively impacts sustainability and environmental outcomes.

The findings of this study demonstrate that artificial intelligence contributes to multiple dimensions—both
directly and indirectly—benefiting organisational efficiency as well as environmental stewardship. The artificial
neural network used in this study is a technique that involves artificial intelligence-based modelling.

3. Methodology

In this study, the dataset outlined in Appendix 1 was developed and analysed using MATLAB software. After
importing the data into the model as inputs, an artificial neural network (ANN) was implemented. Mimicking
the learning and adaptation mechanisms of human brain neurons, the ANN was trained to accurately model the
relationship between input and output variables.

Neural Network Fitting application within the scope of Artificial Neural Networks using MATLAB R2022b
version was used to create and solve the model. Kitchen countertop type, countertop type, kitchen cabinet door
type, refrigerator slot and pantry are the inputs of the model. The total cost amount constitutes the output of the
model. The total cost amount is verified by experts in the field. There are 10 hidden layers in the model. Out of
414 data; 70% of the data was used in the training phase, 15% in the verification of the data and 15% in the
testing of the data. The data used in the model are given in Appendix 1. The visual form of the model is in
Figure 1. The summary of the model is given in Table 1.

Table 1. Model Summary

Data division Random
Training algorithm Levenberg-Marquardt
Performance Mean Squared Error
Layer Size: 10
Training data observations (%70) 290
Validation data observations (%615) 62
Test data observation (%15) 62

Source: Created by the author
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Fig. 1. The Artificial Neural Network Model
Source: Created by the author using MATLAB software

Limitations. In the fictional example presented within the methodology section of this study, the cost estimation
model for kitchen cabinets can be further refined and expanded to achieve a more detailed and realistic structure.
However, to enhance the model's accuracy and practical applicability, collaboration with expert academicians
and professionals specialised in furniture production is deemed essential. This necessity represents one of the
primary limitations of the current study.

Moreover, in today's market, where consumer preferences are highly diverse and virtually limitless, personalised
production has become increasingly prominent. This trend requires cost estimation models to be adaptable to
individual customer needs and product customisations. Consequently, general models must evolve into more
flexible systems that accommodate personalised variables.

This study highlights the strategic importance of integrating artificial neural networks into the early stages of
production planning, particularly in terms of advancing sustainable manufacturing practices. By enabling
predictive cost analysis prior to production, such Al-driven approaches contribute to more efficient resource
utilisation, waste reduction, and environmentally conscious decision-making in the furniture industry.

4. Results

When the model created through artificial neural networks for estimating the cost of kitchen cabinets was
analysed in MATLAB program, the training results were obtained (see Table 2).

Table 2. Training Results

Observation MSE* R**
Training 290 2.2052e+07 0.9716
Validation 62 1.0819e+07 0.9816
Test 62 1.7767e+07 0.9776

Source: Created by the author using MATLAB software
* MSE: Mean Squared Error **R: Correlation coefficient

When the training results in Table 2 are analysed, the regression graphs of the test results are presented in Figure
2 and Figure 3. The best validation performance was realised at the 25th iteration. As a result of training the
data, the training R values were above 0.97. This value shows that the model is well-trained. The distribution
of the data in the regression graph in Figure 2 reflects the visualisation of the training of the model.
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Fig. 2. Training Result Graph
Source: Created by the author using MATLAB software
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Fig. 3. Training Performance Graph

Source: Created by the author using MATLAB software

MATLAB program codes are available in Appendix 1. After the model training was completed, the relevant
model was tested in the MATLAB program Neural Fitting Tools application with 100 data. As a result of the
test, the R value was determined as 0.9682. The regression graph of the relevant test result is shown in Figure
4. It shows that the prediction results are highly consistent in the model.
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Fig. 4. Additional Test Regression
Source: Created by the author using MATLAB software

In this study, the dataset was constructed and analysed using MATLAB software (see Appendix 1). Once the
data were loaded into the model as inputs, the artificial neural network (ANN) was executed. Similar to the
learning and adaptation processes of neurons in the human brain, the ANN was trained to achieve the targeted
relationship between input and output values. Upon completion of the training phase, the model was tested and
demonstrated a high level of consistency, yielding a strong correlation coefficient (R = 0.9682), as illustrated in
Figure 4.

Conclusions

In this study, an artificial neural network (ANN) model was developed to estimate the cost of kitchen cabinets
prior to the production process. The model utilises five distinct input variables—kitchen model, worktops,
cabinet door, refrigerator slot, and pantry—and includes a hidden layer with ten neurons. The output of the
model is the predicted total cost. Visual representations of the model architecture and associated regression
graphs are included in the study. The MATLAB codes used for model development and training are also
provided.

The model achieved a coefficient of determination (R) of 0.9716 during the training phase, demonstrating a
high level of fit between predicted and actual values. Following training, the model was tested with independent
data, yielding an R value of 0.9682. These results confirm the model's high predictive accuracy and reliability.

Beyond cost estimation, the model offers practical utility in decision-making processes such as profit margin
analysis, break-even point calculations, and overall financial planning in furniture manufacturing operations.
By enabling accurate pre-production cost assessments, this approach supports improved resource allocation
and waste reduction.

From a sustainability perspective, the integration of artificial intelligence (Al) into production planning
contributes to more efficient material usage and lower carbon emissions. As highlighted by Vaio et al. (2020)
and Enholm (2022), Al-driven tools in industrial applications enhance organisational value while aligning with
sustainable development goals (SDGs). The use of predictive modelling in the furniture industry, as
demonstrated in this study, represents a meaningful step toward smart manufacturing and sustainability-driven
business practices.
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Future research can build upon this model by incorporating additional input parameters or expanding its
application to other furniture types. The continued development of Al-based systems in manufacturing will
play a critical role in achieving economic and environmental sustainability across the sector. As highlighted in
the literature review, the use of artificial intelligence across various sectors today provides significant
advantages.

This study emphasises the positive aspects of implementing artificial intelligence within the furniture
manufacturing industry. It is posited that industries adapting Al applications while prioritising sustainability
within ethical standards are more likely to achieve success.
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Appendix 1. Input and Output Data Table
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Input Data Output Data Input Data Output Data Input Data Output Data

A: Kitchen Models* A: Kitchen Models* A: Kitchen Models*
B: Kitchen Worktops** F: Cost (Turkish B: Kitchen Worktops** F: Cost (Turkish B: Kitchen Worktops** F: Cost (Turkish
C: Cabinet Door*** Liras) C: Cabinet Door*** Liras) C: Cabinet Door*** Liras)
D: Refrigerator D: Refrigerator D: Refrigerator

Slotrrrx Slotrrrr SloteHr
E: Pantry***** E: Pantry***** E: Pantry*****
A B C D E FlA B C D E FlA B C D E F
1 1 1 2 2 13629 2 1 1 2 2 35920 3 1 1 2 2 20381
1 2 1 2 2 15746 2 2 1 2 2 40154 3 2 1 2 2 23345
1 3 1 2 2 18447 2 3 1 2 2 45556 3 3 1 2 2 27126
1 4 1 2 2 19141 | 2 4 1 2 2 46943 | 3 4 1 2 2 28097
1 5 1 2 2 23594 | 2 5 1 2 2 55849 | 3 5 1 2 2 34331
1 6 1 2 2 19105 | 2 6 1 2 2 66872 | 3 6 1 2 2 42047
1 1 2 2 2 15315 2 1 2 2 2 39569 3 1 2 2 2 22941
1 1 3 2 2 16279 2 1 3 2 2 41654 3 1 3 2 2 24404
1 1 4 2 2 18447 | 2 1 4 2 2 46345 | 3 1 4 2 2 27695
1 1 5 2 2 33945 | 2 1 5 2 2 79877 | 3 1 5 2 2 51224
1 1 6 2 2 27039 | 2 1 6 2 2 64935 | 3 1 6 2 2 40740
1 2 2 2 2 17432 2 2 2 2 2 43803 3 2 2 2 2 25905
1 2 3 2 2 18396 2 2 3 2 2 45888 3 2 3 2 2 27368
1 2 4 2 2 29564 2 2 4 2 2 50579 3 2 4 2 2 30659
1 2 5 2 2 36062 | 2 2 5 2 2 84111 | 3 2 5 2 2 54188
1 2 6 2 2 29156 | 2 2 6 2 2 69169 | 3 2 6 2 2 43704
1 3 2 2 2 20133 | 2 3 2 2 2 49205 | 3 3 2 2 2 29686
1 3 3 2 2 21097 2 3 3 2 2 51290 3 3 3 2 2 31149
1 3 4 2 2 23265 2 3 4 2 2 55981 3 3 4 2 2 34441
1 3 5 2 2 38763 2 3 5 2 2 89513 3 3 5 2 2 57969
1 3 6 2 2 31857 | 2 3 6 2 2 74571 | 3 3 6 2 2 47485
1 4 2 2 2 20827 | 2 4 2 2 2 50592 | 3 4 2 2 2 30657
1 4 3 2 2 21791 | 2 4 3 2 2 52677 | 3 4 3 2 2 32120
1 4 4 2 2 23959 2 4 4 2 2 57368 3 4 4 2 2 35412
1 4 5 2 2 39457 2 4 5 2 2 90900 3 4 5 2 2 58940
1 4 6 2 2 32551 2 4 6 2 2 75958 3 4 6 2 2 48456
1 5 2 2 2 25280 | 2 5 2 2 2 59498 | 3 5 2 2 2 36891
1 5 3 2 2 26244 | 2 5 3 2 2 61583 | 3 5 3 2 2 38354
1 5 4 2 2 28412 | 2 5 4 2 2 66274 | 3 5 4 2 2 41646
1 5 5 2 2 43910 2 5 5 2 2 99806 3 5 5 2 2 65174
1 5 6 2 2 37004 2 5 6 2 2 84864 3 5 6 2 2 54690
1 6 2 2 2 30791 2 6 2 2 2 70521 3 6 2 2 2 44607
1 6 3 2 2 31755 | 2 6 3 2 2 72606 | 3 6 3 2 2 46070
1 6 4 2 2 33923 | 2 6 4 2 2 77297 | 3 6 4 2 2 49362
1 6 5 2 2 49421 | 2 6 5 2 2 11829 | 3 6 5 2 2 72891
1 6 6 2 2 42515 2 6 6 2 2 95887 3 6 6 2 2 62406
1 1 1 1 2 4676 2 1 1 1 2 26967 3 1 1 1 2 11428
1 2 1 1 2 5099 2 2 1 1 2 29508 3 2 1 1 2 12698
1 3 1 1 2 5640 | 2 3 1 1 2 32749 | 3 3 1 1 2 14319
1 4 1 1 2 5778 | 2 4 1 1 2 33581 | 3 4 1 1 2 14735
1 5 1 1 2 6669 | 2 5 1 1 2 38925 | 3 5 1 1 2 17406
1 6 1 1 2 7771 2 6 1 1 2 45538 3 [ 1 1 2 20713
1 1 2 1 2 5312 2 1 2 1 2 29566 3 1 2 1 2 12938
1 1 3 1 2 5676 2 1 3 1 2 31051 3 1 3 1 2 13801
1 1 4 1 2 6494 2 1 4 1 2 34391 3 1 4 1 2 15742
1 1 5 1 2 12341 | 2 1 5 1 2 58272 | 3 1 5 1 2 29620
1 1 6 1 2 9735 | 2 1 6 1 2 47631 | 3 1 6 1 2 23436
1 2 2 1 2 5736 2 2 2 1 2 32106 3 2 2 1 2 14208
1 2 3 1 2 6099 2 2 3 1 2 33591 3 2 3 1 2 15071
1 2 4 1 2 6917 2 2 4 1 2 36932 3 2 4 1 2 17012
1 2 5 1 2 12764 | 2 2 5 1 2 60813 | 3 2 5 1 2 30890
1 2 6 1 2 10159 | 2 2 6 1 2 50171 | 3 2 6 1 2 24706
1 3 2 1 2 6276 | 2 3 2 1 2 35347 | 3 3 2 1 2 15829
1 3 3 1 2 6639 | 2 3 3 1 2 36832 | 3 3 3 1 2 16691
1 3 4 1 2 7457 2 3 4 1 2 40173 3 3 4 1 2 18633
1 3 5 1 2 13304 | 2 3 5 1 2 64054 | 3 3 5 1 2 32511
1 3 6 1 2 10699 | 2 3 6 1 2 53413 | 3 3 6 1 2 26327
1 4 2 1 2 6415 | 2 4 2 1 2 36180 | 3 4 2 1 2 16245
1 4 3 1 2 6778 | 2 4 3 1 2 37664 | 3 4 3 1 2 17018
1 4 4 1 2 7596 2 4 4 1 2 41005 3 4 4 1 2 19049
1 4 5 1 2 13443 2 4 5 1 2 64886 3 4 5 1 2 32927
1 4 6 1 2 10838 2 4 6 1 2 54245 3 4 6 1 2 26743
1 5 2 1 2 7305 | 2 5 2 1 2 41523 | 3 5 2 1 2 18916
1 5 3 1 2 7669 | 2 5 3 1 2 43008 | 3 5 3 1 2 19779
1 5 4 1 2 8487 2 5 4 1 2 46349 3 5 4 1 2 21721
1 5 5 1 2 14334 | 2 5 5 1 2 70230 | 3 5 5 1 2 35598
1 5 6 1 2 11728 | 2 5 6 1 2 59588 | 3 5 6 1 2 29415
1 6 2 1 2 8407 2 6 2 1 2 48137 3 [ 2 1 2 22223
1 6 3 1 2 8771 | 2 6 3 1 2 49622 | 3 6 3 1 2 23086
1 6 4 1 2 9589 | 2 6 4 1 2 52963 | 3 6 4 1 2 25028
1 6 5 1 2 15436 | 2 6 5 1 2 76843 | 3 6 5 1 2 38905
1 6 6 1 2 12830 2 6 6 1 2 66202 3 [ 6 1 2 32722
1 1 1 2 1 20714 2 1 1 2 1 34344 3 1 1 2 1 27466
1 2 1 2 1 22677 2 2 1 2 1 37307 3 2 1 2 1 29160
1 3 1 2 1 23798 | 2 3 1 2 1 41089 | 3 3 1 2 1 31321
1 4 1 2 1 26321 | 2 4 1 2 1 42060 | 3 4 1 2 1 31875
1 5 1 2 1 44355 2 5 1 2 1 48294 3 5 1 2 1 35438
1 6 1 2 1 36319 | 2 6 1 2 1 56010 | 3 6 1 2 1 39847
1 1 2 2 1 22677 2 1 2 2 1 37992 3 1 2 2 1 30302
1 1 3 2 1 23798 | 2 1 3 2 1 40077 | 3 1 3 2 1 31923
1 1 4 2 1 26321 2 1 4 2 1 44768 3 1 4 2 1 35569
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1 1 5 2 1 44355 | 2 1 5 2 1 78300 | 3 1 5 2 1 61634
1 1 6 2 1 36319 | 2 1 6 2 1 63358 | 3 1 6 2 1 50020
1 2 2 2 1 23524 | 2 2 2 2 1 40956 | 3 2 2 2 1 31996
1 2 3 2 1 24645 | 2 2 3 2 1 43041 | 3 2 3 2 1 33617
1 2 4 2 1 27168 | 2 2 4 2 1 47732 | 3 2 4 2 1 37263
1 2 5 2 1 45202 | 2 2 5 2 1 81264 | 3 2 5 2 1 63328
1 2 6 2 1 37166 | 2 2 6 2 1 66322 | 3 2 6 2 1 51713
1 3 2 2 1 24604 | 2 3 2 2 1 44737 | 3 3 2 2 1 34157
1 3 3 2 1 25725 | 2 3 3 2 1 46822 | 3 3 3 2 1 35777
1 3 4 2 1 28248 | 2 3 4 2 1 51513 | 3 3 4 2 1 39424
1 3 5 2 1 46282 | 2 3 5 2 1 85045 | 3 3 5 2 1 65488
1 3 6 2 1 38246 | 2 3 6 2 1 70103 | 3 3 6 2 1 53874
1 4 2 2 1 24881 | 2 4 2 2 1 45078 | 3 4 2 2 1 34712
1 4 3 2 1 26003 | 2 4 3 2 1 47793 | 3 4 3 2 1 36332
1 4 4 2 1 28525 | 2 4 4 2 1 52484 | 3 4 4 2 1 39978
1 4 5 2 1 46559 | 2 4 5 2 1 86016 | 3 4 5 2 1 66043
1 4 6 2 1 38524 | 2 4 6 2 1 71074 | 3 4 6 2 1 54429
1 5 2 2 1 26663 | 2 5 2 2 1 51942 | 3 5 2 2 1 38274
1 5 3 2 1 27784 | 2 5 3 2 1 54027 | 3 5 3 2 1 39895
1 5 4 2 1 30307 | 2 5 4 2 1 58718 | 3 5 4 2 1 43541
1 5 5 2 1 48341 | 2 5 5 2 1 92250 | 3 5 5 2 1 69606
1 5 6 2 1 40305 | 2 5 6 2 1 77308 | 3 5 6 2 1 57991
1 6 2 2 1 28867 | 2 6 2 2 1 59659 | 3 6 2 2 1 42683
1 6 3 2 1 29988 | 2 6 3 2 1 61743 | 3 6 3 2 1 44304
1 6 4 2 1 32511 | 2 6 4 2 1 66434 | 3 6 4 2 1 47950
1 6 5 2 1 59545 | 2 6 5 2 1 99966 | 3 6 5 2 1 74015
1 6 6 2 1 42509 | 2 6 6 2 1 85025 | 3 6 6 2 1 62400
1 1 2 1 1 13724 | 2 1 2 1 1 27989 | 3 1 2 1 1 20299
1 1 3 1 1 14246 | 2 1 3 1 1 29474 | 3 1 3 1 1 21320
1 1 4 1 1 15419 | 2 1 4 1 1 32815 | 3 1 4 1 1 23616
1 1 5 1 1 23802 | 2 1 5 1 1 56695 | 3 1 5 1 1 40030
1 1 6 1 1 20066 | 2 1 6 1 1 46054 | 3 1 6 1 1 32716
1 2 2 1 1 13725 | 2 2 2 1 1 29529 | 3 2 2 1 1 20299
1 2 3 1 1 14246 | 2 2 3 1 1 30744 | 3 2 3 1 1 21320
1 2 4 1 1 15419 | 2 2 4 1 1 34085 | 3 2 4 1 1 23616
1 2 5 1 1 23802 | 2 2 5 1 1 57966 | 3 2 5 1 1 40030
1 2 6 1 1 20066 | 2 2 6 1 1 47324 | 3 2 6 1 1 32716
1 3 2 1 1 13725 | 2 3 2 1 1 30880 | 3 3 2 1 1 20299
1 3 3 1 1 14246 | 2 3 3 1 1 32365 | 3 3 3 1 1 21320
1 3 4 1 1 15419 | 2 3 4 1 1 35705 | 3 3 4 1 1 23616
1 3 5 1 1 23802 | 2 3 5 1 1 59586 | 3 3 5 1 1 40030
1 3 6 1 1 20066 | 2 3 6 1 1 48945 | 3 3 6 1 1 32716
1 4 2 1 1 13725 | 2 4 2 1 1 31296 | 3 4 2 1 1 20299
1 4 3 1 1 14246 | 2 4 3 1 1 32781 | 3 4 3 1 1 21320
1 4 4 1 1 15419 | 2 4 4 1 1 36121 | 3 4 4 1 1 23616
1 4 5 1 1 23802 | 2 4 5 1 1 60002 | 3 4 5 1 1 40030
1 4 6 1 1 20066 | 2 4 6 1 1 49361 | 3 4 6 1 1 32716
1 5 2 1 1 13725 | 2 5 2 1 1 33968 | 3 5 2 1 1 20299
1 5 3 1 1 14246 | 2 5 3 1 1 35452 | 3 5 3 1 1 21320
1 5 4 1 1 15419 | 2 5 4 1 1 38793 | 3 5 4 1 1 23616
1 5 5 1 1 23802 | 2 5 5 1 1 62674 | 3 5 5 1 1 40030
1 5 6 1 1 20066 | 2 5 6 1 1 52033 | 3 5 6 1 1 32716
1 6 2 1 1 13725 | 2 6 2 1 1 37275 | 3 6 2 1 1 20299
1 6 3 1 1 14246 | 2 6 3 1 1 38759 | 3 6 3 1 1 21320
1 6 4 1 1 15419 | 2 6 4 1 1 42100 | 3 6 4 1 1 23616
1 6 5 1 1 23802 | 2 6 5 1 1 65981 | 3 6 5 1 1 40030
1 6 6 1 1 20066 | 2 6 6 1 1 55340 | 3 6 6 1 1 32716

*(1): Linear Type (2): Parallel Type (3): L Type

** (1):Chipboard (2):Mdf Lam (3): High-gloss (4):Membrane (5): Solid / Veneer (6): Lacquer

**% (1): Laminate (2): Solid (3):Granit (4): Quartz (5):Marble (6):Corian
**%%(1): available (2): unavailable
**kx% (1): available (2): unavailable

Appendix 2. MATLAB Program Code

% Solve an Input-Output Fitting problem with a Neural Network
% Script generated by Neural Fitting app

% Created 21-Feb-2025 20:37:25

%

% This script assumes these variables are defined:

%

% input - input data.

% output - target data.

X = input;

t = output;

% Choose a Training Function

% For a list of all training functions type: help nntrain

% 'trainlm' is usually fastest.

% 'trainbr' takes longer but may be better for challenging problems.
% 'trainscg’ uses less memory. Suitable in low memory situations.
trainFcn = 'trainlm’; % Levenberg-Marquardt backpropagation.
% Create a Fitting Network

hiddenLayerSize = 10;
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net = fitnet(hiddenLayerSize,trainFcn);

% Setup Division of Data for Training, Validation, Testing
net.divideParam.trainRatio = 70/100;
net.divideParam.valRatio = 15/100;
net.divideParam.testRatio = 15/100;

% Train the Network

[net,tr] = train(net,x,t);

% Test the Network

y = net(x);

e = gsubtract(t,y);

performance = perform(net,t,y)

% View the Network

view(net

% Plots

% Uncomment these lines to enable various plots.
%figure, plotperform(tr)

%figure, plottrainstate(tr)

%figure, ploterrhist(e)

%figure, plotregression(t,y)

%figure, plotfit(net,x,t)
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