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Abstract

The first step in analyzing and evaluating supply chain risks is to
identify these risks. Conventional analysis methods are based on
manual filters or data-driven automated methods. Manual filtering
methods suffer from validation problems due to sampling limitations,
and automated data analysis methods, on the other hand, perform
poorly in analyzing risk data that is complex and ambiguous. To fill
the research gap, in this study, an interactive framework between the
analyst and the machine is presented to analyze a large volume of risk
data in the field of food supply chain using topic modeling techniques,
word embedding, term correlation analysis, and knowledge map. The
purpose of the supply chain risk monitoring system is to assist
managers in food companies to monitor and identify crisis risks and
provide a decision support information system to create a sustainable
food supply chain. The results of the topic analysis of metadata
showed a knowledge map in five areas of "harvest”, "agriculture”,
"food retail”, "food services”, "distribution™ and "consumption”,
which was approved by the expert panel. The results show that the risk
analysis model is useful in extracting knowledge units related to the
field of food supply chain crisis management.
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1. Risk

y. Implementation risk

v. Performance risk

t. Demand risk

o. Fault Tree Analysis

5. Analytical Network Process
v. Hazard and Operability
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Algorithm: Pseudo-code for the Pre-processing

1: Input: corpus [as a global variable]

2:  normalized_corpus = NORMALIZE_CORPUS(corpus) [Remove URLs, stop
words, special characters, and lemmatization]

3: tokenized_corpus = TOKENIZE_CORPUS(corpus) [tokenize all corpus
content]

4: word2vec_model = WORD2VEC_MODEL_GENERATION(tokenized_corpus)

5: corpus_sentences = SENTENCE_SPLITTING(corpus) [split corpus to its
constitutive sentences]
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Algorithm: Pseud-code for the Knowledge Discovery
1: Input: corpus, normalized_corpus, corpus_sentences [As global variables]
Global variables:
Treior, Tro, Toni [Thresholds for TFIDF, Frequency Occurrence, and phi]
win_size [window size]
KM.node = {root_node}, KM.links = Null [Initialize Knowledge Map (KM) to one
root nodes and no link]

LA

6: Ci, .., Ck = LDA_CLusTER(normalized_corpus) [Topic modeling using LDA to cluster
corpus to k topic collections, C1, .., Ck]

7:  Forjfrom 1 to k do [for each cluster visualize the cluster]

8: WoRrD_cLoup(G) [for words in cluster C]

9: EndFor

10: Forifrom 1to K do [Create KM Level 1 as KM initialization]

11: t = GET_KEY_TERM() [Get a term from user as the key term, considering the word
cloud]

12: add t to KM.nodes [each node is a term]

13: add link <root_node, t>to KM.links

14: EndFor

15: VISUuALIZE_KM() [Visualize knowledge map, KM, for user]

16: Repeat [KM expansion according to user's preferences]

17: key_term = GET_KEY_TERM() [User selects a term (or node) in KM]

18: Treior, Tpni, win_size = GET_THRESH_WINSIZE() [User can tune any threshold and/or
window size)

19: EXPAND_KM(key_term) [Expand Knowledge Map (corresponding to the
Expand_KM component in Figure 2)]

20: VISUALIZE_KM() [Visualize knowledge map, KM, for user (corresponding to the
Visualize_KM component in Figure 2)]

21: query = GET_QUERY [query is a traverse of terms from root_node to a leaf node in
KM selected by user]

22: enriched_query = ENRICH_QUERY(query) [propose some semantically similar terms

to the terms in query, and user decides adding some
of them to query and make enriched_query)
23: ku_array = EXTRACT_KU (enriched_query, corpus_sentences) [a list of sentences
(knowledge units, KUs) are extracted from
corpus_sentences and sorted based on their similarity to enriched_query]

24: evaluated_KU_array = EVALUATE_KU(ku_array) [The KUs are evaluated and sorted
based on "category information value", then user selects the most
valuable sentences.]

25: user_flag = USER_CONFIRM() [get user choice whether satisfied (True) or not
(False)]

26: Until user_flag
27: PRINT evaluated_KU_array [The final findings of KUs (sentences) as the result of user-
system interactions]

28:

29: Procedure EXPAND_KM(key_term)

30: context_terms = EXTRACT_CONTEXT_TERMS (Tokenized_corpus, key_term, win_size)
[Extract context terms in the range of win_size around
every occurrence of key_term in the tokenized_corpus (as Figure 5)]

31: imp_terms = FILTER (context_terms, Trrpr) [extract Important terms from
context_terms such that (terms’ TFIDF)>Trripr]

32: co_occur_terms = FILTER (imp_terms, Tpn) [extract co-occurrence terms from
imp_terms such that (terms’ phi)>Tpni]

33: For each term t in co_occur_terms do

34: add t to KM.nodes [each node is a term]

35: add link <key_term, t>to KM.links

36: EndFor

37: EndProcedure

A S S s Y S
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