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Analysis of Research Trends in Quality Management Field
using Structural Topic Model
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Abstract

This study analyzed the research patterns and trends of domestic quality
management—related research conducted from 2013 to 2022 using the structural
topic model. Based on the collected paper data, we applied structural topic model
and regression analysis to analyze research patterns and research trends, and
applied a modularity algorithm to analyze the community of the topic network.
The results of this study are summarized as follows. First, according to research
results applying the structural topic model, research trends in the quality
management field were found to consist of 20 topics. Second, the process
improvement topic and customer satisfaction topic were analyzed as cold topics
with a decreasing research proportion, while the data analysis topic and
prediction model topic were analyzed as hot topics with an increasing research
proportion. Third, according to the results of community analysis of the topic

network, the 20 topics that make up the research trend were found to form 7
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Data collection

- Paper bibliographic information from ScienceOn

]

Data preprocessing

- Remove stop words
(Numbers, punctuation marks, special characters, symbols)
= Synonym conversion

!
Morphological analysis

- Morphological analysis, noun extraction

v
Network analysis

= Term—Document matrix, Adjacency matrix
= Keyword network diagram

1

Structural topic modeling

- Determine the optimal number of topics
- Topic Naming

- Topic trend analysis by year

- Topic network community analysis
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Topic | Gamma Terms Topic name
product, risk, order, development, failure, assessment, | .
1 0.0625 . Risk management
process, evaluation, factor, procedure
survey, level, model, industry, questionnaire, factor,
2 0.0593 . ) Causal model
policy, effect, service, user
production, process, problem, condition, simulation,
3 0.0451 ] ) Process technology
design, product, ratio, cost, level
problem, improvement, activity, project, performance, o
4 0.0415 . Improvement activity
development, company, business, goal, model
test, cause, life, design, material, condition, case, ) .
5 0.0533 . Experiment design
effect, experiment, temperature
relationship, factor, effect, model, survey, equation, .
6 0.1180 . . . . . Factor analysis
service, satisfaction, questionnaire, customer
industry, service, strategy, area, company, case, .
7 0.0598 o . . Research review
content, application, direction, category
process, development, improvement, information, .
8 0.0526 . . Process improvement
cost, change, order, weapon, component, engineering
customer, satisfaction, kano, model, attribute, survey, . .
9 0.0572 . . . Customer satisfaction
service, index, factor, importance
test, process, time, case, sample, condition, value, o
10 0.0444 | = = . . . Process optimization
distribution, size, point
model, distribution, reliability, life, failure, parameter, o
11 0.0336 . Reliability
year, rate, probability, process
competitiveness, characteristic, aspect, korea, index, L
12 1 0.0270 L L Quality indicators
level, role, definition, guideline, support
network, service, difference, approach, mining, word, )
13 0.0290 . Data analysis
classification, keyword, standard, trend
effect, survey, company, performance, relationship, .
14 0.0701 ) . ) o . Performance improvement
service, factor, satisfaction, leadership, implication
r, performance, time, difference, test, number, order, )
15 | 0.0472 o Performance analysis
type, model, efficiency
process, factor, value, performance, capability, model, =
16 0.0437 o ) ) . Process capability
condition, index, case, simulation
model, time, algorithm, performance, control, design, .
17 0.0585 . . Forecasting model
example, variable, process, function
evaluation, case, certification, improvement, process, . .
18 0.0590 Quality certification
defense, development, safety, korea, performance
level, model, number, question, survey, factor, o
19 0.0257 |. . . . Quality improvement
interaction, attribute, effect, design
methodology, approach, parameter, product, function, o
20 0.0126 ] ] . L Parameter optimization
control, bayesian, model, estimation, application
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814 (Factor analysis) B3> thFst Fofol| Al F2ol| J&FS MA= SAHES
a#eta AFEAE T8 P8RS EEsta 2dad #48 Sd Z2AAE )
stz 91 A= A vk A7 5 (Research trend) B2 20161+
A7 srs] 5079 54 o AAE A4 F43Y, $AF 7E, AvaEd, #
AYA & FAHEQ FAGGERE FhE AT EF B4 04? 2 Aol k. =
Z A2~ A (Process improvement) EFL Z2A2A AL 93 9 AA, v
Fg xEsh A, 4 NS FHAEE 9% ZEA 7HHL 2L A T HEE

AFTEZ FAE At 17 ¥ (Customer satisfaction) EX S KANO =g,
AHP 7|%, SERVQUAL, PCSI A & o|&3te] 17 WEEE A4 5ta 54319
MAuere At ATFER A H o k. &4 FH A 3 (Process optimization) E

A2 A4TH T4, A I, A N, AR AdAA, FA%E Bt A
A AdAE & 34 HAs dd ATER T H ATk
21 E4d (Reliability) =32 AlFolup Aul=e] Fd3 AF9AdE SA6)
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/‘gi} 7§ (Performance improvement) E¥-& 7
F4 £A47 8JES AASy AFEAE 8 Ay Aow
BA5E ATERE TAE v A3 B4 (Performance analysis)
g, 2H7E 284 24, SAA ZoliA E«] 7IHS A&ste] #42
Ak WY 47| #AH AFER P 3
Process capability) B3 271 A4, %Xébg.xl'/ﬁ ST HA T,
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ES S o]z 34, FAEAG, 2149, dHoly mteold, AR 59 7Hs A
&3to] thFgk AlzHle] HA R4gE AAS e ATER T A

AT EZHE hot topic® cold topicE EE3H7] 95t 77 3 A28 =9
Wy, BT ZHEE (Prevalence) S THWHTE AAst 3)ARAE TRt
IAEAN AHAE T FAFE 5% 10%0A4 SAHCRE {3 B9 A 3k
FogES Ayt <i 3> o

<3 3> FAEA A

) Intercept Slope
Topic . .
Coefficient Pr(>|tl) Coefficient Pr(>|t|)
Topic 8 11.1957 0.0613" —0.0055 0.0625"
Topic 9 10.6446 0.0906" —0.0053 0.0924x*
Topic 13 —12.3709 0.0207™ 0.0062 0.0204™
Topic 17 —13.9144 0.042* 0.0069 0.0412™

* p<0.1, ** p<0.05

AEY A= vy o R Ao wE cold topicH hot topicd] W3 FAE 19
o2 Ygid <y 7>3 P

<19 7> Cold topic & Hot topic
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TA N (Topic 8) EF 12 w=(Topic 9) EFE Afv]Fo] 7rAadte F4
cold topicC. 2 YEIYT ol FAMAY uAwE FAl= F247H Y Fofo

e = 3
A AEHoR AP o] & ATFAN VAR AFAE] WA o] Yolxa o]&
7 ol At Aoz wodTt dolE 4 (Topic 13) B oF =23
(Topic 17) BEHL AH]Fo] T71etE FA9 & hot topice@ A =T} ©
Lol A= HldleolH, MAled 9 7IHE A&t vde F4

2
A
i
X
ofo
L

w2 8k

ofofl Al o] #A L} HlFo] FTUHE AoR o YEHE AFFAE Festd o
ok AA, Yoy et HedS &8skl AMulx 540 17 sew dolgE &
Aatal, BAANE ngor u7 UHEE o Fshe AT @43 @ Ao o4
Aok A4, 9delE #A4s F N 1A Ase, 3% dY 58 oldsta, |
HdS &8st JlsE wEY Au2E AFshe WY d7E 243 °d Ao
et A, deldS &8 Ado] Ay RAS B3 ue o5 AFoR
A 7 e A=" 75 Uk AR Auls FA Ak fig AT

$43 @ Aoz o=u,
E9 mY 488 B3 wEE B 54 FA £¥ $52 vehiE 93l o)
stol cosine frAtE AR Hgsa, Ao wARES B A £ BAHAE
MEE w9 278 FFstel E5 YENLE TSt WEAD tholoj 1
HERS Eol7] Slstol AAT 271S] FAW AFAS Polshel wEe] 2 =
A5 modularity $1FS HEdte]l £ VEAALY ARIEE FHFA <
Y 8>3 gon, 49 1) AFUEE TR A5kl FAF AFUE ) Sk
Egse 98 A4 Yolagt T AU Fat =8¢ Ausd <u
4>sh gor, 9 52 Fystt dow BANt o) Egow T4 Fut
2 ARIERE D) Edow P48 4o ARUEE F4ste Aoz vehgn
G ) ARUEE JAshE TEAs 9 AF B4, 40 AN, 34 AR, A

L
- [€)
43 sawe, A AL ¥4 59, o5 2goZ o8Y & vk,
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A H]

<% 8> EI YEYA ARFYE

16 ProlE capability

12.Quality intigators 17 Forpéasting model

11. Reliability

15.Performance analysis 19.Quality improvement

04 Improvement activity
10 Process optimization

<% 4> B9 AFYY

. . Number :
Community Topics o s Community name

02.Causal model
05.Experiment design
06.Factor analysis
07.Research review

1 08.Process improvement 9 Process & Product quality
09.Customer satisfaction
13.Data analysis
18.Quality certification
20.Parameter optimization
04.Improvement activity )

2 14.Performance improvement 3 Performance improvement
15.Performance analysis
03.Process technology o

3 10.Process optimization 3 Process optimization
19.Quality improvement
01.Risk management ‘g .

4 11 Reliability 2 Reliability & Risk management

5 12.Quality indicators 1 Quality indicators

6 16.Process capability 1 Process capability

7 17.Forecasting model 1 Forecasting model
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