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Finding Meaningful Pattern of Key Words in IIE Transactions
Using Text Mining

Su Gon Cho - Seoung Bum Kim

School of Industrial Management Engineering, Korea University

Identification of meaningful patterns and trends in large volumes of text data is an important task in various
research areas. In the present study we crawled the keywords from the abstracts in IIE Transactions, one of the
representative journals in the field of Industrial Engineering from 1969 to 2011. We applied low-dimensional
embedding method, clustering analysis, association rule, and social network analysis to find meaningful
associative patterns of key words frequently appeared in the paper.

Keywords: Data Mining, Text Mining, Clustering, Association Rule, Social Network Analysis

T

1. A

o]l n}o] Y (Data Mining)& HrThalar B3¢
EAHE &3t o] e BHE o

&h= o] tH(Clifton, 2010). F2 &2

-

npo]id o] AFAEL HE o] HAE, o|n]A|

S Zo] T35 A ¢k v F dlojE ol 4l
ATH Chakrabartij, 2002). 53] HI A& t]o|&] FollA
ARGAF] FA Q1 F 7t f Yo, §) mlo]Y(Web Mining)
g2~ Euto]y(Text Mining) & F84°] S F451 itk
(Choi et al., 2002). o] 2|3t FA 2 o] g 2Eof tgt £4
2 AFZ oo AET] A FH, 7|&H P SR
Y Gl T2 o8 AFEHIL Yt 53] SFEAEF

N~

SIS

(<3
T
=
n

N )
o% )y o

FA o7k BAE 1}
BE st en Yoyt
A ske] Ao
(Lee et al., 2008). ©] 9Jo] = &
ojd 7I"-& o] &l TAg A7t e F
(Chen and Chen, 2011; Breitzman and Mogee, 2002).

B =T e g3 ok A1 A g1 1IE
Transactionsol] Z2¥ =i U5 Ad S o|x25H F
Z3ote], 783 ARE ojFJUle ¢ A= vlo]id(Web
Content Mining) 75 43} 3{th. IIE Transactions #'d-&-¥]
O] X (www.tandf.co.uk/journals/titles/0740817x.asp) | A =7k
255 #Esto FA Y 2HITE 7SS 1AL Hlo|
EE AAAstaL, FA07 dadA ] A4S S8l A1A4E o

=
e, ABZEAS A BHATE 3 19695H 2011 &

e )y

Mr 2L N el
to 2 1o Ny

3
-

ol

>
ﬁOL
2
o

u

T ot

MOl oxl S
[>
[t

2

(it

—_

oo 3 i 1o

H 7|&5 8 HE S dolie A7 da) Aot o] A= AR AAdEFEY] AtEEe =] FA 019 AAE JE
ES|EA ) A5T 250 2R FANE 25T F, FAlo]  BAS Sl Anugi

B A= BK21(Network Enterprise)o] AYOoZ F3hH A+4.

T AGAR - AAM, 136701 ASA AERT AoHE 57} 1WA nETstn A4 G E8 Tel 1 02-3290-3397, Fax : 02-929-5888,

E-mail : sbkiml@korea.ac.kr
20113 10¥ 269 A4 2012493 22 15 AA 4.



PN
ri

68

2.9l°]¥

B =50 Aoz MG H IIE Transactions= 19693 0] %
HA74A], Design and Manufacturing, Operations Engineering
and Analysis, Quality and Reliability Engineering, 12] 3. Sche-
duling and Logistics 47FA] A #ote] =S 2338t e
Ardgete] iR Al A Aol
B Ao = 1IE Transactions| A S3EH &

F A% £ dW70R 5L AL ABT 250
A= 20Ae A epg o2 Aot £3
Ath ol FAole e = 7159 FAo T, F
103] o] EQOP%H Folof, UutFA}, WS A9
48749 TojE At LA WG E 487) 9] FAAE
dutdl M2 UYgshd o533 2t assembly, Bayesian,
branch and bound, classification, cluster, control chart, curve,
CUSUM, decision-making, decomposition, distribution, dynamic
programming, EWMA, flexibility, forecasting, genetic algorithm,
Inspection, integer programming, inventory, job shop, lead time,
linear programming, location, maintenance, makespan, manufac-
turing, Markov chain, monitoring, network, optimization, pricing,
priority, process control, quality, queueing, regression, reliability,
sampling, scheduling, simulation, statistical process control, stocha-
stic, storage, supply chain, transportation, uncertainty, warehouse,
work-in-process. =3¢+ =3} o] & 93] EH ZZ 9]
L9FS <Table 1>} <Table 2>0| A HoJFa1 QI

Table 1. A summary of articles and keywords in IIE Transactions

T ' =3 i A7 o
Article 3,049 2,527
Keywords 1,266 48

Table 2. Items and software for data collection

4% Hg
T3 AR | AE FHIR, AR, 25, FA, &%
Microsoft 1IS 6.0,

Active Server Pages Crawling Engine
Microsoft SQL Server 2000
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Table 3. The dataset containing the frequency of keywords
from 2,527 abstracts

D0001 D0002 D2527
assembly 0 1 0
Bayesian 2 0 0
work-in-process 0 0 0

Table 4. The dataset containing the frequency of keywords
from 1969 to 2011

Y1969 | Y1970 Y2011
assembly 2 0 6
Bayesian 0 4 1
work-in-process 1 2 1
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Figure 1. An example of dimensionality reduction by LLE. (a) 3-dimension manifold. (b) sampled line on manifold. (c) sampled points

on manifold, (d) points in the reduced dimension by LLE
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3.2 k- 338 7] (k-Means Clustering Method)
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Table 5. Performance measures in an association rule algorithm

EE %4
A A=
(support) HANB)
AE = _ P4AnB)
(confidence) PBl4)= P(A)
FEE PBA) _ PANDB)
(lift) P(B)  P4)P(B)

34 A3 9S4 U ZEA 24 (Modularity in Social
Network Analysis)

AL8] A A (social network)S 3 ©]49] =Z(node)E
M2 o] AAE ek A (links, edges, ties) 0.2 A3
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(Hanneman et al., 2011).
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Figure 2. Visualization of 48keywords in the reduced dimensions by LLE
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Table 6. A clustering result of 48 keywords by a k-means clustering algorithm
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3 1

(Cluster 1) . .
sampling, statistical process control

classification, control chart, CUSUM, EWMA, inspection,
Markov chain, monitoring, process control, quality, regression,

Quality and
Reliability Engineering

3 2
(Cluster 2)

assembly, decision-making, decomposition, genetic algorithm,
job shop, maintenance, manufacturing, network, optimization,
queuing, reliability, simulation, work-in-process

Design and Manufacturing

branch and bound, cluster, curve, dynamic programming,

=3 3 o . . . . Operations Engineering and
flexibility, integer programming, linear programming, location, .
(Cluster 3) . Analysis
makespan, scheduling, storage, warehouse
3 4 Bayesian, distribution, forecasting, Inventory, lead time, pricing,

(Cluster 4)

priority, stochastic, supply chain, transportation, uncertainty

Scheduling and Logistics
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Figure 3. The frequency of keywords in each of 3 clusters over

the time(1969~2011)
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Table 7. A list of keywords in each of 3 clusters based on their patterns(increasing, recent increasing, and decreasing)
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3 1
(Cluster 1)

Bayesian, classification, decomposition, dynamic programming, flexibility,
forecasting, lead time, Markov chain, monitoring, network, process control,
regression, reliability, statistical process control, uncertainty

=3 2
(Cluster 2)
supply chain, transportation

assembly, cluster, control chart, CUSUM, decision-making, distribution,
EWMA, genetic algorithm, Inventory, location, maintenance, makespan,
manufacturing, optimization, pricing, priority, quality, simulation, stochastic,

3 3
(Cluster 3)

warehouse, branch and bound, curve, inspection, integer programming,
job shop, linear programming, queueing, sampling, scheduling, storage




72 xF

ri

. 7“8]]:'1:1']

g

Table 8. Support, confidence, and lift values from a part of the keyword pairs

A FA) o 3 A of A A &= AE = e
CUSUM control chart 0.0082 0.7037 17.2482
makespan scheduling 0.0169 0.6842 4.6365
EWMA control chart 0.0056 0.5417 13.2766

work-in-process inventory 0.0074 0.5 3.4595
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Figure 4. Social network and modularity analyses for 48 keywords
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