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ABSTRACT

Demand forecasting is one of the vital elements of the supply chain management (SCM). It is in constant need of
development and improvement given its critical impact on the supply chain. Forecasting the demand should be
performed to answer the needs of the customers using efficiently the available resources.

We provide in this paper some overviews based on a systematic analysis of the related literature. The paper addresses
different techniques and aeras of artificial intelligence (Al) adopted to determine and enhance the demand forecasting
in SCM. The research aims at identifying Al techniques that can improve supply chain practices and fill the gaps in
some interesting SCM fields, namely: Marketing, Production, Logistics and Supply Chain. We disclosed the most
important aspects of the review such as: Al algorithms applied to different fields of the supply chain; potential Al
techniques frequently used in demand forecasting and the different related subfields susceptible to be treated with
these techniques.

Keywords
Demand forecasting, supply chain management, systematic literature review, artificial intelligence techniques,
clusters.

1. Introduction

Companies are continuously required to manage efficiently and wisely their resources. They are in constant need to
enhance the quality of their products and services by keeping up with new advances in technology and digitalization
techniques (Woschank and al. 2020). Regardless of their activity sectors or their sizes, companies are faced to complex
processes. As a matter of fact, they are in an imperative need to employ effective and optimized tools in their operations
and processes (Mahraz and al. 2019).

The supply chain plays the most vital role in sourcing and procurement companies, it involves the planning of the
demand and the supply management (Chopra 2019). The supply chain management is responsible of moving goods
and services from suppliers through warchouses, processing locations and distribution locations to the consumer.
According to the Association for Supply Chain Management APICS (2013), the control of physical information and
financial flows is an important element in the supply chain process.

The last few decades have seen an increase in the volume of information processed in the supply chain (Ribeiro and
Barbosa-Povoa 2018). This is due to several factors among which: globalization which has the effect of lengthening
and internationalizing the physical flows, the increasing constraints of traceability of products, digitalization and
automation of physical processes which generate a large amount of heterogeneous data etc. Moreover, with the fourth
industrial revolution (Industry 4.0) and all the automation that supports it, artificial intelligence (AI) tools are the most
suitable to analyze and process its related issues (Min 2008).

The artificial intelligence (Al) is defined as the ability of machines to interact with, and imitate, human capabilities.
Al is not a new topic nor a new field of academic study Huin and al. (2003), it is applied in many fields and can be
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adapted in areas such as the supply chain management. As mentioned before, Al arises strongly in the industries 4.0
technologies Woschank and al. (2020) and that is why it received a wide attention from the scientific community
(Toorajipoor and al. 2021).

Among many elements in the supply chain management, the demand forecasting is an essential component in the SC
strategy. Demand forecasting is the process of predicting customer demand to ensure that the right quantities of the
right products are delivered. It is an essential element since it presents the process by which the operational and the
strategic planning are devised. Any forecast error can occur in costly wastes or shortages of products.

The main purpose of the research is to present a systematic literature review and to answer the research question: What
is the Al contribution to demand forecasting in SCM field?

Four keywords are drawn for the search purposes, namely supply chain, logistics, production, and marketing. The
study is organized as follows: In section 2, we precisely state the research methodology, we present details on how
we conducted the review and the important steps taken in account. In section 3, the analysis and synthesis present the
components of individual studies and describe the relationships between them. We conclude the paper by summarizing
the points discussed in the research and the main Al techniques discovered on some targeted articles.

2. Research methodology

This research study was conducted following the principles of a systematic literature review approach. This approach
allows to ease the process of collecting data and analyzing it. With respect to the classical narrative review Tranfield
and al. (2003), systematic approach overcomes the narrative review weaknesses. With the purpose of analyzing the
methodologies and summarizing the findings, systematic review approach produces a new comprehension to the field,
evaluates its quality and synthetizes the study using an adequate strategy.

Based on the five-step process introduced by Denyer and Tranfield (2009), we conducted the literature search to
achieve a better understanding of the existing literature. We established parameters to select the literature and drew
research questions and the following steps. Therefore, the systematic review deployed consists of 5 steps, as shown in
(Figure 1)

2.1.Research strategy
In this section we introduce the initial steps of the research methodology. The research process aims at providing a
more detailed understanding to the study, from which, we acquire the subsequent research questions.

- The research process
As stated before, the research strategy is based on a five-step process. In the first step, we elaborated a research process
for the field of study and the existing literature to better contain the subject.
Several electronic publishers' databases are investigated to find relevant literature sources by reviewing the results of
a specific search string (see Table 2). Moreover, based on the idea of Denyer and Tranfield (2009), the research
strategy is used to identify the requirements and criteria for the literature selection. This strategy is thoroughly detailed
in the section 2.3.

*The research process
*Get a profound conclusive comprehension of the field
Step 1 *Selection criteria

*Relevant publications
*Cover a large source of studies
Step 2 | «Choose one location of studies

*The study selection
Step 3 *Select inclusions and exclusions criteria

*Research analysis and synthesis

* Assemble and study of the outcomes
Step4 | «Categorical analysis and statistics
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Figure 1 Research process of systematic literature review

- The research questions
Defining a good research strategy is crucial to achieve a high-quality systematic literature review. As a first step, a
well-structured relevant question to pilot the study Counsell (1997) is defined. This step is the most important and
challenging phase of the research strategy as it leads to conceive the methods and strategies to conduct such a project
(Bryman 2007). As mentioned in the introduction, the question evolving around this study is: how can Al contribute
to demand forecasting in SCM?
To define and to develop further the study, we dissected the main question into four sub-research questions (RQs) (see

Table 1). The purpose of the question RQ1 is to know the most used methods in Al that predict supply demand. For
RQ2 the goal is to identify existing Al approaches in supply chain management. RQ3 aims at identifying all the
business sectors and fields of application related to SCM that have promoted the use of forecasting using Al
techniques. RQ4’s purpose is to answer and discuss the fields and areas of activities that can promote the demand
forecasting related to Al techniques.

Table 1 Research questions

RQ Issue

RQ1 What are Al's most often used methods and techniques for demand forecasting?

RQ2 What are the possible/existent SCM research Al approaches?

RQ3 What are the fields and missions that have been enhanced in demand forecasting/SCM using
Al?

RQ4 What are the fields and missions that can be enhanced in demand forecasting/SCM using AI?

2.2.Relevant publications
To be able to locate our study and to identify the relevant publications, we conducted a selection of search engines
and search terms. Considering that we needed literature sources and databases covering large choices of peer reviewed
literature, five databases are selected: Scopus, Emerald insight, JSTOR, the Wiley Online library, and Taylor & Francis
(see Table 2). We examined These databases based on the search strings related to our specific need to cover the topic.

Table 2 The search protocol for selected literature sources

Article parts

Database Fields searched Search string Time span
searched
. "Artificial intelligence" AND "Demand
Tide, forecasting” AND "Supply chain" OR "
Scopus  Abstract, All fields orecasting /A/RL) “SUppLy © 2008 - 2020
Logistics" OR "Production" OR
Keyword " o
Marketing
Title "Artificial intelligence" AND "Demand
Emerald — tract, Al fields forecasting” AND "Supply chain™ OR ™ 5505099
insight Logistics" OR "Production" OR
Keyword " o
Marketing
Business, Public
Policy &
ﬁi?;g;ﬁ:gfg; "Artificial intelligence" AND "Demand
Title, T forecasting" AND "Supply chain" OR "
JSTOR Abstract, caption Orgam.zatlonal Logistics" OR "Production" OR 2008 - 2020
Behavior, "Marketing"
Marketing & ctmng
Advertising,
Finance
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Wiley  Title, CArtificial © .
online Abstract, All fields }fgelhgence,, AND “keyword I"NOT 5405029
library Keyword ) eyword 2” NOT “keyword 3” NOT
keyword 4
“Artificial
Taylor &  Title, intelligence” AND “keyword 1” NOT
Francis Keyword All fields “kengord 2” NOT “keyword 3” NOT 2008 - 2020
“keyword 4”

It is important that the search strings be judicious as described by Rowley and Slack (2004). The research focused on
including ‘artificial intelligence’, ‘demand forecasting’ and ‘keyword’ in the search strings. We used the terms ‘supply
chain’, ’logistics’, ‘production’ and ‘marketing’ as keywords. The search protocol is basically the same for all the
databases, only minor changes were applied on every search engine to adapt the search to the database engine.
Moreover, for the Scopus and Emerald insight engines the searches were undertaken by searching all the business
sectors using the titles, abstracts, and keywords. The search, then, focused on the keywords discussed rather than using
the ‘AND’ conductor for the two important keywords of the search and then ‘OR’ for the keywords: logistics,
production, supply chain and marketing. For the JSTOR search engine, the same procedure was done on the keyword
search except for the activity search which was specified in advance. Finally, for the Wiley and Taylor & Francis
search engines, the same procedure was done as for Scopus, using all sectors of activity except for the keyword search.
The main keywords were added using the ‘AND’ by adding the third keyword searched, then using ‘NOT” for the
other keywords to avoid a discord in the search.

In the basis of the chart analysis provided in (Figure 2) and (Figure 3), we have decided to focus the study on the
databases with a significant coverage of peer reviewed literature related to our research, namely Scopus.

The number of relevant publications is significant compared to other databases.

37
32 Scopus
27
11% Emerald
22 28% insight
15 24% JSTOR
20% Wiley
17%
Taylor &
Scopus  Emerald JSTOR Wiley  Taylor & francis
insight francis
Figure 2 Number of papers found per search engine Figure 3 Percentage of paper found per search
engine
3. Research analysis and synthesis 39
The purpose of this section of the review is to unravel the relevant papers
found, analyze, and describe their related studies. This first step will allow, Journal
thereafter, to synthesize the findings into a complete interrelation between papers
different components of the reviewed studies.
97% Conferenc
e papers

3.1. Distribution and statistics
Before starting the data analysis and synthesis, we collected all the relevant
papers from Scopus search engine. 37 articles were selected for analysis and
their distribution by field is as follow: 3 papers belong to marketing, 8 to
logistics, 12 to production, and 14 to supply chain sector. We derived the

Figure 4 Papers type distribution
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literature from conference proceedings and peer-reviewed journals using a data base search spanning from 2008 to
2021 (see Figure 5). Thus, 97% of the literature came from conference papers and only 3% was journal papers
publications.

Figure 5 defines the tendency and
frequencies of publication by years on
the 37 articles found at scopus. we can
see that publication start to increase at
2011 to reach the top at 2019. Those

6
5
4 4
33 3 papers were well selected as defined at
2 2 2 2.2 relevant publications. We have to
1 1 1 mention that publication below 2008
I I I were not relevant.

2008 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 5. Distribution and tendency of publications by years

3.2.Results analysis Vos Viewer

As a first phase to identify the classification, a mapping and clustering are created using the software tool VOSviewer.
This tool allows to create and visualize bibliometric networks consisting of researchers, publications, co-authorship
relations, co-citation network, etc. Based on text mining functionality, this software also allows to build and visualize
co-occurrence network of terms or keywords sourced out of a large amount of scientific literature.

At First, we created a file with the crucial map information: authors, terms and citation and we used the Scopus
database for this purpose. This initial analysis helped in detecting the connections and clusters between words with a
text mining algorithm. Filters are also implemented to avoid the repetition of synonymous words on the maps.
Thereafter, we developed the relationship map (Figure 4) and the VOSviewer heat map (Figure 5) to identify the
various words that are linked in a structured manner to the demand forecasting, supply chain and artificial intelligence.

statiscicalimethods
desp iurming
Bullwhip effect
bulnhip efect
neuraligitworks predgtion
sUpport vector regression
aia - L.
rnacrir“earmng " sippart vectar regressio
e, machine learning
cptim@ation
@ foregasing artficial ngaf network
shorttorm lage farecasting forecasting anifical neu
amfi:awlhgen:ﬂ.
suapl-,'(nam.anagemen. artificial intelligence
Joad Toasting suppiy chain management
demand
™ small grid
Ingighics
dita @inng aglsties
data mining
decision sugipart system
decision s
M, VOSviewer a
Figure 6 Keywords Co-occurrences in both Al and SCM Figure 7 Keywords density

research
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5 clusters are disclosed: 1- artificial intelligence, 2- supply chain management, 3- Forecasting, 4- Support vector
regression, 5- machine learning. These clusters are well represented in the heat map which allow us to emphasize the
main keywords with a high weight.

3.3. Categorical analysis of the literature and discussions
The following table (Table 3) presents the different fields related the SCM and the number of publications found in
the literature. The total numbers in every first row of the subfields represent the publications found based on
including, as keywords, ‘Artificial intelligence’ and ‘Demand forecasting’ in the 5 search engines. As for the second
rows numbers, some exclusions were applied to extract relevant articles to the study:

Only articles in English language,

Only publications from 2008 to 2021 and

Only papers that contributes to the SCM and employ Al and DF as the main tool.
Only papers who used Al techniques.

Table 3 Distribution of results on search engines

Search Emerald Taylor &

. Scopus .. JSTOR Wiley . Total
engine insight francis
Subfields “Artificial intelligence” And “Demand forecasting”
Marketing 16 50 5 20 50 141
Selected 3 5 5 4 5 24
papers
Production 110 50 15 20 50 245
Selected 12 1 Is 11 7 57
papers
Logistics 43 50 2 20 34 149
Selected

8 10 2 6 3 30

papers
Supply 51 50 0 20 44 165
chain
Selected 14 8 0 11 3 43
papers
Total 220 200 22 80 178 700
Total
selected 37 27 22 32 15 133
papers

In this section we analyze some of the relevant articles in each business area: Marketing, Production, Logistics and
Supply Chain.

In the marketing field, 3 articles (from the Scopus database) discuss mainly the topics: market trends, cellular
predictions, and meteorological predictions.

In the market trends domain, Chiu and Chiou (2016) discuss the possibility of developing a technical service planning
and a prediction platform to have a unique competitive advantage. Future trends have become a solid strategy to secure
a leading position in the production of technologies in the global market. A multi-step approach is proposed to organize
the framework of technology services while integrating the advantages that the company holds, and the technology
forecast during the development of the platform. Several techniques are implemented by the two authors such as fuzzy
algorithms integrating Neural networks. By using these techniques and using market forces and trends the company
can meet the needs of existing and potential customers, develop more innovative services that cater to different market
segments and achieve economies of scale.

In the cellular network domain, Bogomolov and al. (2016) seek to reduce the energy consumption of cellular data.
The authors have proposed a new approach that differs from the past literature that predicts energy consumption based
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on big data. The approach consists in analyzing the regularities of the source data which then give an overview of the
data extraction method, and which helps to set up a regression model applicable to the problems of human consumption
of energy and big data. The techniques used by the authors are those of clustering and statistical regression models.
In the production field, 12 papers primarily address the following topics: energy, construction, aviation, food, and gas
and oil.

In the energy topic, Boza and al. (2021) examine what Al can offer in managing the “Variable Renewable Energy”
(VRE) integration costs. They discussed how Al techniques can create value and what are their benefits in the energy
sector. The authors used a VRE integration cost economic model to prepare a systematic review on how substantial
integration cost can be decreased using Al techniques. By linking known and existing artificial intelligence solutions
such as smart grid, micro grid, artificial neural networks (ANN) or hybrid-based models to integration cost
components, the authors were able to improve the economic and commercial viability.

In Aktepe and al. (2021), several techniques were used in a production facility manufacturing spare parts for
construction machinery. These methods are: support vector regression linear and nonlinear multiple regression
analysis and artificial neural networks. The objective of the study was to predict as closely as possible the number of
spare parts required by the customer in the future period.

In the aviation sector, Mobarakeh and al. (2017), explore forecasting methods and estimating strategies, their
variations, and Al strategies created for irregular demands. The insight behind is to propose the best strategy variant
capable of accurately determining a request that is not only doubtful but also unpredictable. They considered the Boot
Strapping (BS) strategy as the most appropriate fundamental strategy for determining questionable and eccentric
demands. This strategy has the fundamental capacity to reduce errors due to resampling with substitution. The demand
forecasting results are compared to forecasts generated by existing comparative forecasting methods such as: moving
average and simple exponential smoothing.

Anifowose and al. (2011) introduced a paper in the field of oil and gas context. They demonstrate that the hybrid
model of computational intelligence tool can predict the porosity and permeability. These reservoir properties are very
important in the domain of gas and oil. The authors presented a successful hybridization application of three Al
techniques which are: Support Vector Machines (SVM), Functional Networks and Type-2 Fuzzy Logic System. These
techniques helped in sending high-quality information and producing accurate predictions. The hybrid model helped
in better predicting resource assessment and management.

Matsuo and al. (2020), presented a paper on the field of smart automation with a study focusing especially on the
process of garlic production. They introduced a robot system using a deep learning model capable of automatically
grading and sorting root-trimmed garlics with the help of image analysis. This robot system is armed with a deep
convolutional neural network (CNN) predicting the garlic class.

In the supply chain context, we have 14 articles discussing mainly medical health equipment, inventory, systems, and
service chain.

In the medical health equipment topic and using a multilayer long-short memory (LSTM) network, Kog¢ and Tiirkoglu
(2021), introduced a deep model approach. This approach aims to forecast the medical equipment demand and the
outbreak spreading during the coronavirus outbreak (COVID-19). The proposed model consists of 3 stages:
normalization, deep LSTM networks and dropout-dense-regression layers. First, the authors normalize the process of
the daily input data then, they introduce the deep model into a dropout layer and fully connected layer. Finally, to
forecast the medical equipment demand and the outbreak spreading of the virus, they used the weight of the trained
model.

In the inventory case studies, Jaipuria and al. (2019), proposed a forecasting model to predict and control the demand
under uncertainties caused by the Bullwhip effect. The study focused on the analysis of the behavior of the bullwhip
effect through the inventory policies. The contribution of the authors is the development of a hybrid forecasting models
using and combining intelligent techniques such as the multi-gene genetic programming (MGGP) and the discrete
wavelet transformation (DWT)

Amirkolaii and al. (2017) are interested in forecasting demand for irregular demand in business jet spare parts supply
chains. They find that the techniques used so far are not very precise such as the smooth and linear pattern in this
forecasting activity. Also, many factors have been added to the business jet spare part supply chain, not to mention
that mass storage has its limits. The authors therefore focused on the fields of Al to increase forecasting accuracy in
the supply chain. They first put all the classical existing techniques into forecasting and then Al techniques. The result
of the study is the use of a forecasting model that focuses on the mean square error (MSE) and the neural network
(NN) in the spare parts supply chain of planes.

Finally, in the logistic field, 8 articles discuss mainly Distribution and inventory. Bottani and al. (2019), in the
distribution context, proposed a framework based on Al to support prediction and decision making in wholesale
distribution. They use the artificial neural network (ANN) technique in their study, which aims to anticipate and
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forecast retailer demand and derive the selling price of the products offered by the wholesaler. The proposed
framework results in reducing the economic losses due to the occurrence of out of stock by more than 56%.

Also, in the inventory topic, Boru and al. (2019) are interested into solving the inventory routing problem (IRP). They
created a new hybrid method integrating an artificial intelligence-based and simulation optimization. The goals first,
are to minimize the total supply chain cost and to maximize the average service level. Second, with the use of ANN,
the authors help refine the order-up-to-level and the reorder point by better forecasting customer demand at each
resupply time.

3.4. Al techniques on demand forecasting
In this section, we analyze the Al techniques raised form the literature. ‘Al techniques’ represents a selection of
methodologies, algorithms and models that are used and applied to perform data analysis. A full list of Al approaches
drawn from scientific sources is investigated and presented (Figure 8).
Finally, we examined the categorization of Al techniques based on the fields: marketing, logistics, production, supply
chain management according to the 37 articles analyzed on section above and summarized on (Figure 9).

The production and supply chain fields present the biggest variety

in terms of Al techniques compared to other domains. This can be Double
explained by the practical nature of these fields due to the real-life techniques
case studies, the experimental nature of the problems as well as the

significant number of publications in this area. According to the 38% 32% General
articles selected from the 37 SCOPUS articles, 38% of these articles view of Al
use an Al technique, 32% use two Al techniques, whether Multi-
complementary or to compare between techniques, 27% of the 27% 3% techniques

articles use several Al techniques and only 3% of articles that

discuss Al techniques but use statistical techniques. Single

techniques

Figure 8 Varieties in terms of Al techniques

ANN Figure 9 presents the main Al techniques applied on demand

3% forecasting used in 37 articles in Scopus reseach. It is noted that
39 bayesian 72% of techniques used are ANN '(Artiﬁcial neural networks),
1% 8% learning followed by 9% of clustering techniques and finally 8% of SVM

Bootstrap (support vector machines). The other techniques like bayesian
learning, bootstrap, decision tree, KNN (K-nearest neighbors)
% Clustering  and random forest are less used on the studies.
1% . To give more details, we have grouped the techniques used in the
3% - 5 :ems“m articles according to the nature of these techniques. The artificial
72% - KNN neural network (ANN) is the most frequently used techniques in
all areas, mostly in production, supply chain and logistics. We
Random regrouped those techniques on the ANN such as MLP (multiple
forest layer perceptron), Deep LSTM network (multilayer long short-
SVM term memory) and RNN (recurrent neural networks). Clustering

techniques are more used in logistics and production fields.

Figure 9 Different Al approaches found in the ~ Finally, support vector machines are less used in all areas but
literature mostly in marketing fields.

For example, in the fields of logistics, Bottani, and al. (2019) use two techniques in the field of distribution which are
ANN and multilayer neural networks (MNN) in their study. Bala (2012) uses in the field of distribution two techniques
in his study which are neural networks and k-means clustering. Finally, Zambang and al. (2021) use three techniques
in their study on the transportation planning process which are SVM and KNN.

In the fields of supply chain, Lima and al. (2020) use multiple techniques in their study related to solar forecasting,
which are deep learning, MNN, Support vector regression (SVR) and Multilayer Perceptron. In the field of inventory
control, Jaipuria and Mahapatra (2019) use one technique in their study which is multi-gene genetic programming. In
the field of electronics, Fu and Chien (2019) use multiple techniques such as Backpropagation algorithms, extreme
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learning machines, SVM, recurrent neural networks and KNN. Laosiritaworn (2011) use one technique in his study
which is ANN in the field of systems.

In the fields of production, Matsuo and al. (2020) use multiple deep learning techniques such as convolutional neural
network (CNN) in the field of Smart automation system. Brahimi (2019) uses two techniques which are ANN and
Backpropagation algorithms on his study. Cheng and al. (2016) use one technique in their study which is K-means
Chaotic Genetic Algorithm on the field of Biodiesel. Simunovic and al. (2011) use one technique which is adaptive
neuro-fuzzy inference in their study on technology. Anifowose and Abdulraheem (2011) use multiple techniques on
their study which are type-2 Fuzzy logic, hybrid computational intelligence and clustering algorithms on the field of
oil and gas.

Finally, in the marketing fields, Sudha and Balasubramanian (2016) use multiple techniques such as Naive Bayes
(NB), Bayesian Logistic Regression (BLR), Multi-Layer Perceptron (MLP), Classification and Regression Tree
(CART and Random Forest (RF)). Chiu and Chiou (2016) use as well multiple techniques on the field of market trends
which are Technology Road Mapping (TRM), radial bias function (RBF), fuzzy algorithms and Neural networks.
Finally, Bogomolov et al. (2016) use one technique which is clustering algorithms in the field of cellular network.

Conclusion

This research study presents a systematic literature review that shed the light on AI contributions to demand
forecasting in supply chain management.

Based on the five phases research strategy presented in section 2.1., we identified 133 articles among which 37 were
selected for analysis. We conducted a distribution by field, type, and year of publication. In fact, we have drawn
several Al techniques on 4 targeted sectors of activities: logistics, supply chain, production, and marketing. To classify
the papers, we performed a mapping and clustering. It allowed to identify and weight various keywords related to
demand forecasting, supply chain, artificial intelligence, and machine learning.

We disclosed 80 Al techniques, some of which are homogeneous and others heterogeneous (see Appendix 1). The top
3 Al techniques raised are ANN, clustering and SVM. These techniques help to better forecast the needs in supply
demands across multiple business lines. They contribute to improve efficiency and increase targeting of supply needs.
Future research should review relevant publications with the purpose of elaborating the tools and the frameworks that
are profitable and advantageous to demand forecasting in supply chain management.

Appendixes
Appendix 1. Al techniques on the four fields studied at 37 articles of scopus
Fields Areas Al techniques study Articles years
Support vector
mgchme Modeling vehicle
Linear support ownership with
Transportation | vector Zambang, M. A. TSP Wi
. . . . machine learning
planning clasification - M. ; Jiang, H. ; . . 2021
. techniques in the
process Linear SVC Wahab, L.
- Greater Tamale Area,
& K nearest Ghana
@ neighbors KNN
) - ML
Artificial neural Bottani, E. )
networks (ANN) Centobelli, P. Modelling wholesale
Ditribution - Gallo, M. distribution operations: 2019
Multiple neural | Kaviani, M. A. an artificial
networks Jain, V. Murino, | intelligence framework
(MNN) T.
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A novel hybrid
Boru, A. artificial intelligence
Invento Artificial neural | Dosdogru, A. T. based methodolc% for | 2019
™Y | networks (ANN) Gocken, M. . &y
the inventory routing
Erol, R.
problem
Artificial neural Configuration and
networks (ANN) implementation of a
Using Slimani, I. daily artificial neural
supermarket Muliple layer El Farissi, 1. network-based 2017
data perceptron - Achchab, S. forecasting system
MLP using real supermarket
data
General Mixed modified fruit
Regression fly optimization
Neural Network algorithm with general
Food (GRNN) Pan, W. T. regression neural 2014
Multlpl.e network to build oil
regression and gold prices
Cluster analysis forecasting model
Multi-layer Hernandez, L.
perceptron Baladron, C.
Aguiar, J. M.
Calavia, L. Artificial neural
. Carro, B. Belén | network for short-term
Distribution Artificial neural Sanchez- load forecasting in 2014
networks (ANN) | Esguevillas, A. distribution systems
Pérez, F.
Fernandez, A.
Lloret, J.
Neural tree Manufacturing
Chien, C. F. Intelligence to Forecast
Inventory | Artificial neural Hsu, C. Y. the Customer Order | 2012
networks (ANN) Lin, S. C. Behavior for Vendor
Managed Inventory
Neural networks L
o means Improving inventory
T performance with
Inventory cluster%ng - Bala, P. K. clustering based 2012
clustering demand forecasts
custumors
Deep LSTM Forecasting of medical
network - .
. equipment demand and
. multilayer long .
Medical ) outbreak spreading
short-term Kog, E. ;
(health) . 2 based on deep long | 2021
» . memory Tiirkoglu, M.
£ equipement Den short-term memory
:,_. reegr:,:sion layers network: the COVID-
% - ANN 19 pandemic in Turkey
= Deep learning Lima, M. A. F. B. Improving solar
Solar Multilayer Carvalho, P. C. | forecasting using Deep 2020
forecasting neural networks M. Learning and Portfolio
Support vector Fernandez- Theory integration
regression
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Multilayer Ramirez, L. M.
Perceptron Braga, A. P. S.
Neural networks Artificial intelligence
Kantasaard, A. ; forsjgfgazﬁgi n
cos?llllr%gtrion I_Eong i/}IIOﬂ_ A}?teel;r:zgiAA’ | management: A case | 2019
erm Viemory Salicz. Y. study o White Sugar
(LST™M) 162, 1 consumption rate in
Thailand
A study on behaviour
multi-gene of bullwhip effect in
. N (R, S) inventory
Inventory | genetic Jaipuria, S.
control programming Mabhapatra, S. S. coptro¥ system 2019
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