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Topic modeling has been receiving much attention in academic disciplines in recent years. Topic modeling is one of the applica-
tions in machine learning and natural language processing. It is a statistical modeling procedure to discover topics in the collection
of documents. Recently, there have been many attempts to find out topics in diverse fields of academic research. Although the
first Department of Industrial Engineering (I.E.) was established in Hanyang university in 1958, Korean Institute of Industrial
Engineers (KIIE) which is truly the most academic society was first founded to contribute to research for I.LE. and promote
industrial techniques in 1974. Korean Society of Industrial and Systems Engineering (KSIE) was established four years later.
However, the research topics for KSIE journal have not been deeply examined up until now. Using topic modeling algorithms,
we cautiously aim to detect the research topics of KSIE journal for the first half of the society history, from 1978 to 1999.
We made use of titles and abstracts in research papers to find out topics in KSIE journal by conducting four algorithms, LSA,
HDP, LDA, and LDA Mallet. Topic analysis results obtained by the algorithms were compared. We tried to show the whole
procedure of topic analysis in detail for further practical use in future. We employed visualization techniques by using analysis
result obtained from LDA. As a result of thorough analysis of topic modeling, eight major research topics were discovered including
Production/Logistics/Inventory, Reliability, Quality, Probability/Statistics, Management Engineering/Industry, Engineering Economy,
Human Factor/Safety/Computer/Information Technology, and Heuristics/Optimization.
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{Table 1> Typical Techniques for Topic Modeling
Algorithms and Tools

Algorithms
Tech- Major
niques Features Participants
* LSA uses “singular value decomposition”
. .. Deerwester
LSA to reduce a matrix containing word counts per
et al.[12]
document.
* pLSA models co-occurrence information under
pLSA a probabilistic framework to discover the| Hofmann[16]
underlying semantic structure of data.
* LDA calculates the probability that certain
words will be included in each topic, assuming .
LDA that multiple words can be grouped under Blei et al.[4]
different topics.
* HDP is a Dirichlet process mixture model
HDP with multilevel form that is a nonparametric | Teh et al.[42]
Bayesian approach to clustering grouped data.
Tools
Tech- Major
niques Features Participants
Gensim | * Gensim Python provides modules that generate | Rehurek and
Python | automatic extraction of topics. Sojka[39]
Stanford | © Stgnfqrd Topic develops a t9olb0x for §001al Ramage et
Topic scientists and  non-engineers  without al[38]
background in text processing. '
* Mallet provides a Java-based toolkit which| McCallum
Mallet .
is open source software. [30]
* Fathom provides a real-time computational .
R . Dinakar et
Fathom | framework and a mixed-initiative paradigm al[14]
to train coherent topic and word distributions. ’

* Parts of this table are cited from Barde and Bainwad(2017)[3] and
Mulunda et al.(2018)[32].
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Data Collection * download research papers from KSIE
and homepage
File Transformation « transform file format: from pdf to csv

* display the status of annual research
papers

e calculate statistics of words in title
and abstract

e show their distributions

Exploratory Data
Analysis
(if necessary)

* remove stop words and punctuation

. marks

Data Preprocessing -
. . * eliminate the most frequent and rare

(cleaning and pruning) words

e draw word clouds

« apply four algorithms

Wi bilogeliig, * visualize topic modeling results by

Visualization, pyLDAvis

and . .

L * consider analysis results and external
Validation

validation by domain experts

<Figure 1> Topic Modeling Procedure
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total number of research papers, respectively.

<Figure 2> The Number of Annual Research Papers
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No Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8
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order chart information parameter market strategy decision job
Top logistic policy factor tool business relationship project heuristic
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key size failure human allocation structure enterprise programming rule
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LDA Mallet
No Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8
production industry cost order product factor quality algorithm
decision change policy distribution information work technology machine
solution industrial total rate function economic productivity job
Top procedure environment maintenance variable data computer group operation
10 number safety failure service human plan business scheduling
key approach software minimize demand characteristics standard enterprise heuristic
words line accident set fuzzy vehicle test activity network
size strategy tool programming application program korea processing
stage structure unit probability experiment chart situation rule
material small period customer estimate index relationship simulation
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{Table 5> Topic Modeling Results Using Titles by LDA and LDA Mallet
LDA
No Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8
fuzzy vehicle algorithm human quality product cost decision
data number scheduling application economic technology production industry
effect rate shop industrial information machine case korea
Top environment traveling heuristic safety distribution maintenance ergonomic determination
10 strategy computer flow approach chart cell estimation small
key flexible enterprise reliability inventory factor job simulation function
words | implementation project procedure market automated software planning policy
business driving production technique plan construction accident item
structure salesman network allocation is0 fims value certification
measure resource dynamic logistic industry size organizational medium
Probability/ - o
Topic Statistics, Enginecring Hel.ms.tl.cs, Human factor/ . Production/ Human factor/
Economy, Reliability, Safety, Quality . Industry
name | Management R Logistics Safety
A Computer/ICT | Optimization Inventory
Engineering
LDA Mallet
No Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8
safety production economic quality strategy korea algorithm scheduling
factor distribution flexible cost effect industry machine decision
business application item policy maintenance inventory determination fuzzy
Top planning sampling productivity information level technology heuristic shop
10 fms data selection product industrial software function flow
key dynamic computer constraint technique plan cell programming job
words rate human procedure replacement chart vehicle network approach
project comparison measure construction inspection determining reliability line
logistic estimation expert effective automated case linear activity
small alternative empirical iso failure stock assembly material
Human factor/ . Engineering . Production/
Topic Safety, Pl‘Odl.lct'IOIl/ Economy, Quality, Reliability, Industry, Het.ms.tl.c i Logistics,
A Logistics, X . Reliability, .
name Production/ Production/ Inventory Quality Inventory Lo Probability/
. . Computer/ICT . Optimization . .
Logistics Logistics Statistics
<Table 6> Topics Sorted by Research Paper Title
. Abstract Title
Topic Frequency
LDA Mallet LDA Mallet
Production/Logistics 175(20%) ©) ©) o o
Quality 107(12%) ¢) o @) O
Human factor/Safety 92(11%) ) O O o
Others 88(10%) x X x X
Management Engineering 72(8%) O ) @) X
Computer/ICT 69(8%) O @) O @)
Reliability 62(7%) © @) @) O
Probability/Statistics 55(6%) @) o) o) o)
Optimization 45(5%) @) o @) o
Engineering Economy 36(4%) @) @) @) @)
Heuristics 33(4%) O ) @) @)
Inventory 16(2%) O O O O
Industry 14(2%) @) @) @) ¢)
Military 4(1%) x x x x
Total 868(100%)

* The symbols, @, ©, O, and x, represent that topic name appeared three times, twice, once, and never appeared, respectively, as a

resu

It of each algorithm analysis.
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