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¢ Abstract
. The aim of the present study is to identify and investigate the effectiveness of
: supply chain risk indicators of online business activities in the food industry
¢ through machine learning method using single support vector algorithm. The
: research method is applicable in terms of its purpose, and mixed (qualitative-
: quantitative) in terms of implementation method. In the qualitative part,
. interviews with experts active in the food industry with complete information
i and sufficient experience in the supply chain of this industry have been used
: until theoretical saturation, which were 10 people of relevant experts in large
. companies in this field. In the quantitative part, the field method and
§questionnaire were used to collect data with statistical methods, and this
‘number was also 114 people selected as a sample from the statistical
: population. Considering the data conditions and the application of machine
learning in the supply chain, the support vector machine algorithm, one of the
: most powerful algorithms in the field of artificial intelligence, was used. The
- results showed that customer satisfaction has a negative effect in the research
- model. Supply chain coordination has a positive effect in the research model.
Factors affecting costs have a positive effect, but its amount is moderate.
¢ Economic and market conditions have a positive effect in the model. Internet
- infrastructure has limited importance in the model. Environmental risks have a
positive effect. Product quality has a negative effect in the model.
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Introduction

Today, risk management is one of the effective factors in every industry and business activity
in economic enterprises around the world. Therefore, for this purpose, it is first necessary to
identify the relevant risks (Rajendran & Ravindran, 2019). Companies are always looking for
ways to deal with work uncertainties. In this regard, risk management has been introduced as
an efficient tool for organizational managers. Risk identification and management is a new
approach used to strengthen and improve the effectiveness of organizations (Ghaderi &
Tariverdi, 2020).

Risk management is a logical and systematic method for analyzing, assessing, and dealing
with risk related to any type of activity that enables organizations to minimize losses while
taking advantage of opportunities. (Rahnamaye Rudposhti & Soleimani, 2021). Increasing
costs and complexities in organizations, along with increasing uncertainty and risk, have led
managers to use risk management to reduce risk-taking and deviation from goals (Jalali &
Moghadamnia, 2022). Identifying supply chain risks based on minimizing and managing
these risks has always been an important challenge for industries and organizations. Supply
chain risks increase the likelihood of unexpected events occurring in this chain that may cause
significant losses to the organization (Mehrmanesh & Safavi Mirmahalleh, 2020). In this
article, we decided to identify these factors in order to determine these risks in general and
specifically in our country's market and in the food industry. On the other hand, by analyzing
data in artificial intelligence methods such as machine learning, human error can be
significantly reduced. Accordingly, the present study seeks to answer the question: What is
the effectiveness of supply chain risk indicators in online business activities in the food
industry through machine learning methods using the unit support vector algorithm?

Theoretical framework

Supply chain

A supply chain is defined as a set of functional activities (transportation, inventory control,
etc.) that are repeated many times along the flow channel and by which raw materials are
converted into final products and value and reach the consumer. Since globalization has
opened new markets and intensified competition, organizations have been able to reduce
production costs by developing more complex supply chains to compete in the global market
(Kamalahmad & Mrllat-Parast, 2016).

Risk Management

In the conventional sense, risk management means compensating for known risks by
managing them. In the past, risk or danger was seen as a result of natural causes that could not
be predicted. However, in a modern, managed thinking based on current science in the field of
risk management, a view has been presented that risk can be measured and controlled
provided that there are effective and efficient systems (Sepahvand & Vaghfi, 2021).

Ahmadi et al., (2023) studied the design of a distribution channel selection system in the oil
industry supply chain using a combination of adaptive neural-fuzzy network and
metaheuristic algorithms (case study: National Petroleum Distribution Company of the West
Azerbaijan Dual Regions). In order to analyze the data, confirmatory factor analysis, adaptive
neural-fuzzy network in the basic mode, and adaptive neural-fuzzy network combined with
genetic and particle swarm optimization algorithms were used. In this study, a hybrid
distribution channel selection system was first designed and then evaluated based on the input
scores using the system designed based on the least error, traditional distribution channel, and
fuel station branding design. The results show that the best system for distribution channel
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selection was the adaptive neural-fuzzy network combined with the particle swarm algorithm.
By comparing the performance of the branding plan and the traditional method, it was
determined that the branding plan performed better and was a suitable distribution channel for
the National Oil Products Distribution Company of the West Azerbaijan Dual Regions.
Brusset et al., (2023) addressed this issue in a study as a dynamic method for the effects of re-
understanding the supply chain during the pandemic. In this study, they created and used the
dynamic method in which they redrawn the dynamic model using the optimal control model.
Their model is a combination of optimal control and a pandemic model (such as Corona); and
in fact, their model was a combination of these two models, which are older and more time-
consuming than machine learning methods.

Research Methodology

The research method is applicable in terms of its purpose, and mixed (qualitative-quantitative)
in terms of implementation method. In the qualitative part, interviews with experts active in
the food industry with complete information and sufficient experience in the supply chain of
this industry have been used until theoretical saturation, which were 10 people of relevant
experts in large companies in this field. In the quantitative part, the field method and
questionnaire were used to collect data with statistical methods, and this number was also 114
people selected as a sample from the statistical population.

Research findings

Due to the data conditions and the application of the field of machine learning in the supply
chain, the support vector machine algorithm; which is one of the very strong algorithms in the
field of artificial intelligence, was used. The results showed that customer satisfaction has a
negative effect in the research model. Supply chain coordination has a positive effect in the
research model. Factors affecting costs have a positive effect, but its amount is moderate.
Economic and market conditions have a positive effect in the model. Internet infrastructure
has limited importance in the model. Environmental risks have a positive effect. Product
quality has a negative effect in the model.

Conclusion

The present study aimed to identify and investigate the effectiveness of supply chain risk
indicators of online commerce activities in the food industry through machine learning
method using the single support vector algorithm. The results of this study are consistent with
the results of Ahmadi et al., (2023), Samiei et al., (2023), SpieskeAlexander et al., (2023),
Akkerman et al., (2023), Brusset et al., (2023), Burgess et al., (2023), Ozdemir et al., (2022),
Khorram Ruz., (2022), Sheydaei (2022), Pellegrino et al., (2022), and Zeng et al., (2019).
Ozdemir et al., (2022) examined the effects of the pandemic on the supply chain of store
goods, and finally examined and evaluated their presented model using covariance. The
results indicated that in the field of supply chain vibration control, innovation can be greatly
affected, so they used statistical methods for their research method.

Considering the research topic, it is suggested that researchers use other machine learning
algorithms, such as random forest and decision tree, and estimate the necessary evaluations.
In addition, in each of these models, the accuracy of the models can be compared, and the
effectiveness of each indicator in other models can also be examined. These algorithms and
evaluations can also be used in industries other than the food industry.
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pca (23, 42} (117, a43)
Fitting I folds for each of 12 candidates, tolalling 6 fits

[CW 1753 ] END - .o CC i i cccm e iC=1, KEeErnel=1limear;, Sscore=A._.873 toLtal Time= B.8=
[CWw 2753 ] END - oo - C i i cecm e C=1, KEeErnel=1limear;, Sscore=a.9499% toLtal Time= B.8=
[CW 353] END . .. - .:::ccccza-C=1, kermel=1imea . SCOre=A.9315% total tim== B.8=
[CW A/53] ENEF . oo oo o i caaaaa C=1, kKermel=-<igmsid;, score=a.52& ToLtal Time= B.8=
[CW 2753] ENDF . - . oo o n i caaaaa C=1, kKermel=-sigmsid;, score=a.&41 toLtal Time= B.8=
[CW 353] END . - - - - - ii o= aa C=1, kermnmel=xigmnaid;, score=8.4636 TtoLtal LTime= B.8=
[CW 1753 ] END - .o CC i i c e cc et c e - C=1, kernel=rbf;, score=A_.838 TtToLtal Time= B.8=
[CWw 2053] END . .. - - .. ::iccccizsce=--C=1;, kernel=rbf;, score=A.59&2 toLtal tTime= B.8=
[CW 353] END . .. - - ... cccczsce=--C=1;, kernel=rbf;, score=a.9&5% toLtal LTime= B.8=
[CW 1053] END . - . - - ... cccccsee-C=1, kernelspnly;, score=A.8313 total time= B.8=
[CWw 203] END . .. - - .- cccccse.-C=1, kernelspnaly;, score=A.936 toktal time= B.8=
[CW 353] END . - . - - ... cccccs..-C=1, kernelspaly;, score=a8.85%6 toktal Time= B.8=
[CW 1/53] ENE . - - - - - ii ooz aa C=1a, kernel=1imesar;, score=a.872 total time= B.8=
[CW 253] END . - - - - - i i 22z aa C=1a, kermnel=1imesar;, score=8.34% total time= B.8=
[C% 353] END » SCOore=8.935 tobtal Time= 8.8s
[CW 1/53] END . - - - - -z ccc=a C=18, kermnsel=sigmoid;, score=@.641 total Time= B.8=
[CW 2/53] ENE . cccccssac====as =18, l=sigmoid;, score=8.75%53 total time= B.a8=
[CW 3/53] ENMD . cccccssac====as C=18, kernel=sigmoid;, sScore=8.748 total Time= B.a8=
[CW 173] EME . ccccccsicccncaqsas-C=18;, kernel=rbf;, score=8.833 total time= B.a8=
[CW 23] EME - - ccicicccncaqsas-C=18;, kernel=rbf;, score=8.94% total time= B.a8=
[CW 343] ENME . - icicccncaqsas-C=18;, kernel=rbf;, score=8.922 total time= B.a8=
[CW 173] ENME . ccccccsicccccsqsaC=18, kernelspaly ;. score=8.821 total time= B.a8=
[CWw 273] EME - - ccccicccncsqs-C=18, kefnelspaly; ;. score=8.594% total time= B.a8=
[CW 343] ENE . cccccccicccncsqsaC=218, kerfelspaly;, score=8.9315 total time= B.8=
[ 1/53] EME . cccccasac=s==aa C=2A, kernel=1limear;, score=8.872 total time= B.a8=
[EW 2/53] ENE . cccccssac====aas C=Za, kermel=l1lincar;, score=2.094% total time= B.8=
[EW 3/53] ENE . cccccusa==-Tgaa C=2A, kEermnel=11maar;, score=2.931%5 total time= B.8=
[ 1/53] EME . ccccccsac===sd C=28, kermel=xsigmoid,, Score=8.4831 total Time= B.a8=
[CW 273] ENE - - ccccsccca-at=20, kermtl==sigmsid;  score=8.821 total time= B.8=
[CW 3453] ENE . cccccccccca-=--C=20, kKermel=igmaid;; score=8.7d1 total time= B.8=
[CW 173] ENME .- ccccicccacaha.-C=20, kernel=rbf;p score=08.846 total time= B.8=
[CWw 273] EME - - maiesqs..al=28, kernsl=rbf;, scoce=0.94% total time= B.8=
[CW 3F53] END - oo oo i ccoau il LC=28, kermnel=rbf], Score=a.9315 toLtal Time= B._a=
[CW 173] ENE .- ccccccccncsqsa.C=20 kernelspaly ;. score=8.821 total time= B.as
[CWw 2753 ] END - .o o i ccmm . C=28, kernel=pmxly ], sCore=a.59499 toLtal Time= B._a=
[CW 353] ENDN . - . oo oo oo C=2za, kernelspoly ., SCore=@.9315 Ttotal Time= B.8=
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