ISSN 2288-4866 (Print)
ISSN 2288-4882 (Online)
http://www jiisonline org

J Intell Inform Syst 2021 September: 27(3): 75~94 http://dx doi,org/10.13088/jiis.2021,27 3,075

HI~E 00|YS 0188 B2 LA KUK
ADIZNME AEM Ed 24
A AEES
L s olMCHEIm petZstat
(gwonkh@naver.com) (Wkim@yonsej ac.kr)

e FAR QT YoAkel et W
Aol thg F744Q) 1Ee a2 Tk ojgh &

FoiFth WA, A YEoE HokR U3, A7| a7 AelAM & o] &
9] Aol & &3} ditt ZF AdEopd vlg9 Aot S5 T Aok 548 Yele o= Atk
FHA, o] EAES Ut doES LDAE 53 D&Y Topics TR ©]& HIEO 2 Labels Aost5Th Al
WA, o] A3 B 2 PEopE DolES LLDAE 3 $43 370 24S BA39ATE LLDAZS o7} &4
TSR FAAES0] Wo| AR WolE Ao B AT E B, 37 BAM Ar|afA e A EAS =
£3}7]91E LDART L-LDAZ} B AgES & 4 ok T8, o33t PHEL dro Ad =& tid A& o] ofy
2}, & EA0l tigt g 2E vlo|y 7|H-& g5t BAAZME TdEsty, A 2T tist A48 =Y & 3
weba B Aol FF FAS AlAn 248 B, AMAL 9 TRA S F& 75 ARE AlFe, U8
Hof Aol 9o &8 7 HHES Altstnal gk

FA . FT FAEE, AT4)A, ©2E vl LDA(latent Dirichlet allocation), L-LDA(Labeled latent Dirichlet

allocation)

Tt
e
R
i
B
~
)y

-

By

=2FAl 2021 5 212 =24mol 2021 7 232 AXHERNY 20211 72 202
UNRH : Bl=0l3| Fast-Track MENPSP A e

1. N& staL, Arg e A9 TN S R 3
AOR Hgto] 1Y Folnk. ERE, BYH TAH
AEqt BAG W BRI 952 S8 1 I8 AT 1Y SHeR Adseln, Ads
LHp Aol diek RS 2 shal Sl 2] o] WY B &3 3 2] ARIEE 9%
Uk 19849 AZAk AL 29l 2017 A EF713F ©50] 2018 Al EH AT whEbA W
ATV e Al 2018 UBASI 2 AYFa, Ak st R EREA I 2HREG Y 5
2025\ 0= 2 FARS ] YT Ao s dd FE Adsshe o] #FHI
THOh et al., 2020). ©]¢} B2, HHE F7]4 olR FFE FE] A8 R & -
A wed #AGo inlste] lE e 25 GHel A A7vh HT wel WAHL A



_1
fo
re
-
i
l
—o
AC

o o2 M

HHN'
_lf.é 2 2

oi
ot
2,
>
e 2

o

Him

R e S I s ﬂ%%
(Dohkgoh et al., 2017)2} A<
FFaH Ay e BE= A4 o
3k A 1(Baek et al., 2019) 5°| At} SHA| T,
Fiol A7t AR Aol A FE AREE
HES R BAHo] Holy AA & &
sh7]ol= ofE#o] ol wef, & A= A
o2 FAHE H2E HolEoA EE
g 2~E nlo|yd WHES &83ITh

o o

o
-

r_g tlo

A

=~ o

oL

Sﬂrﬁc@oiérﬁrlr-ursﬁ

=

=

e

1

PNzl E Fgsofol ] BAE mholdol B
AF7L Aok, F2 J1E, AR, TR, DA,

B, g EoF 5o dAZ U Fa AT
25 AUAFAEY 713t FA9 v )
9k o]97(Jeon et al., 2020), B3+ R85} B3
=aryo] AAA B (Lee et al, 2016), 3 &
d 7)Aol #3F FAE EF D a9kt AR
A A 2®l ol #He AFH(Kim et al, 2018), T
229 UA 2ElS nie o 8 FRFH g FE

2ol #3F AHLim et al., 2019), HALS] &=

E7155 9 SNSE &&3 Alad S =29 st
of ¥+ A7 (Yoon et al., 2015), T=AFS Eof 8t

& =9 Al el B A7 (Bae et al,
2020) _640] 9}1\1-4._ —3].;qu]. u]ﬂ 3} 7]]0]241:1,_ 1::1_])\
E2 T49 dFe| volHr} T35 9

EJ% Bolo e E2E vloly Ho'ﬂg%

7F ;A

rulo r

r}u:‘U

HAME m2pE 243
FRA A d2So A4

o

ol Y 150

paes
o

&
ACh

=

)
Ja
2

010{1 r_g‘ mlo r‘?—h‘

fr 2 3
)

o fio

acd
rlr
N

N
)
)
)
{©

P

ol
Hoox
k1

u Mo

sy
% 2
=g
¥

R Y
QL

Q.
X2
o
ol
ol

ok
17
o
o
£

ok
> O
kv 2

()
-z
td
i)
)
)
™,
il

>
>
>

N
ke

4
oo ok

il

o>

>

fr

olrt

v

it

ot

Ruj

1o

st

b X
>
o

>

o

oy

o

X

ué
Ach

ﬁLiﬂﬁi

o O oX 2 N fr Am o o\ fo X oE

2
2
S
k]
X
o

o

LDARTE 384 542 Uehft toje] 34
& Bt golAd o AFFE Akstad
sk,
2. B4

2.1. KI7|ATHM Re2igip

A7 2N E ALDATE LA H AN A

;q./\]o] ;{] 9] zll'%oﬂ _,4;(4_/] O];(Hg]_‘— /\]_/\l KX )\4

E3H= 20]tKShin, 2015). 353 27| 27 =
AAlo] kA, 7193ty AF(F) ol
57t womH, Al e qFFS FE3] B¥s=

ot} E3h %L:LHOI
Aol drht At

o] 2EgE Fxste] A5
2014). Wk, 27 2 A dle A LRSS A%
378, A9 AA, ADE7], dAHYSH & =



HAE Do 0|88 IP LA XX AIAHM AN Sy 24

2f

HI, A7I&aNA 9 #AE H2E plojd &
283 AdFEo] o My EHI Qlrh

Lee et al.(2018)S TF-IDF$} LDAE &85}
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(Table 2) The result of LDA topic modeling for cover letter

Topic 1 (28.1%) Topic 2 (21.3%) Topic 3 (20.4%) Topic 4 (20.2%) Topic 5 (10%)
g5 2.87% =7} 3.82% AR 5.50% 2oy 6.28% A 2.40%
15 | 241% =91 2.51% T 4.42% o} 5.86% =g 1.88%
Fokg] 2.32% 297 1.94% A4 2.03% o my 3.58% 474 1.81%
st 2.27% B3k 1.66% &3 1.93% 7+ 3.23% Eds 1.38%
A3 1.54% | s2ivEt | 1.63% 2y 1.92% 73 2.05% == 1.31%
Ak 1.24% | g = 1.62% A F 1.62% i 1.77% A 1.25%
% 1.24% 2l 1.34% A= 1.35% A 1.09% 24 1.21%
X 1.23% okn 1.29% A 1.31% 4 1.04% R 1.19%
TAEE | 1.09% =9 1.28% A 1.00% 55 0.95% &3 1.08%
4y 1.05% A 1.15% o= 0.80% 24 0.86% i 2 1.07%
(Table 3) The Questions in the cover letter
No. Question Detailed Questions

Home environment - Topic 4,
Growth environment

The advantages and disadvantages of family

Q1

Growth process (School life - Topic 1,
Q2 Club activities, Volunteer work,
Student Council Experience)

The most rewarding experience,
The most difficult experience

Self-expression (Personality - Topic 5,
Q3 View of state, Motto, Values, Strengths and weaknesses
View of national security - Topic 2)

Major career - Topic 3, Research performance,
Cerficicate, Foreign language ability

Q4 Reason for application, Vision, Aspiration

FHA, 57) B LDAE 47 Aol ut 2>E LDAYA U2 A3Ee] dojs 5 AEH
B @152 O] <Table 2>9F 2t} <Table 549 oSl thel] =AtE FHstatt 7t
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(Table 4) Clustering of discriminative characteristic words using LDA for general field

Home environment School life A& 5 0.14% natio\rlliaelwsgcf:urity 33} 0.47%
o} A 5.86% % 1.54% Personality =7} 3.82% F 0.41%
oy 3.58% A 1.24% = 0.80% 53 1.66% 3 0.37%

7+ 3.23% % 0.81% 74 0.63% | v | 1.63% 5 0.36%
73 2.05% IR 0.68% Eara- 0.61% <l 1.34% o+ 0.29%
ALt 1.09% Ll 0.63% A 0.55% oty 1.29% =4 0.24%
2 0.95% g4 3] 0.44% A 0.41% A 1.15% =74 0.12%
Az 0.77% s 0.33% A3 0.32% 34 0.67% ™ o 0.09%
oA | 0.48% A& 0.26% A= 0.28% A 0.61% Major career
A4 030% | SHEAE | 023% FEA 0.19% oA 0.59% AE 0.42%
o &} 0.24% HA= 0.19% 97 0.14% A4l 0.49% g ol 0.26%

(Table 5) Clustering of discriminative characteristic

words using LDA for technical field

Home environment | 7154} | 0.15% nationssSturity Ad 057% | AEA | 0.29%
A 0.43% A = 0.15% o 0.33% 715 A 0.52% 71 Ak 0.27%
A= 0.15% T 0.12% of 7 0.18% 2%} 0.50% HE7] 0.26%

School life Z9Y 0.11% Major career 371 0.45% 7] 0.16%

258w | 241% | ZEAE | 0.10% T 1.93% 44 0.45% A 0.15%
5 0.74% Personality A% 1.62% cE 0.44% 2| 0.15%
AE 0.56% AT 2.40% A= 1.35% A4 0.40% | AZsA | 0.14%

o st w 0.44% =] 1.88% A 1.31% nE 0.35% A7 0.12%
837} 0.26% PR 1.19% =3 0.68% |F3FAHAH  0.32% 4 0.11%
AE 0.23% oF<: 0.29% ) 0.67% 714 0.31% 252 0.09%
73} 0.21% A 0.15% 71 0.61% £71 0.30% ZHd 0.09%

ok, 7 542 golgo] Bel B 1} 233 1 Tl EL <Table 4>04] Ynhiof
EPtTHA, S o] & EFoA U ©olE <Table 5> A 7|&&ok= UERdTh.
a
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(Figure 9) Polarities of discriminative characteristic words
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(Figure 10) Polarities of discriminative characteristic words using L-LDA for the technical field
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(Table 6) Contexts of word in the cover letter of successful applicant

Field Word Context
=U) Yol(English) B3l7] thalol @rlsle] we SHAET Moo AL
English (% ©1) & & e 758 Ao, @°1~71347} 05, $AZ, BE0E 5 Eobe
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* Leader (5 el SRR, ‘EIAP%OMQ} o] thepat
der(F8) | golgjoln a(leaden ol PTAL 71954
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(Table 7) Contexts of word in the cover letter of unsuccessful applicant

Field Word Context
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Abstract

Analyzing the discriminative characteristic of cover
letters using text mining focused on Air Force applicants

Hyeok Kwon* + Wooju Kim**

The low birth rate and shortened military service period are causing concerns about selecting
excellent military officers. The Republic of Korea entered a low birth rate society in 1984 and an aged
society in 2018 respectively, and is expected to be in a super-aged society in 2025. In addition, the
troop-oriented military is changed as a state-of-the-art weapons-oriented military, and the reduction of the
military service period was implemented in 2018 to ease the burden of military service for young people
and play a role in the society early. Some observe that the application rate for military officers is falling
due to a decrease of manpower resources and a preference for shortened mandatory military service over
military officers. This requires further consideration of the policy of securing excellent military officers.
Most of the related studies have used social scientists' methodologies, but this study applies the
methodology of text mining suitable for large-scale documents analysis. This study extracts words of
discriminative characteristics from the Republic of Korea Air Force Non-Commissioned Officer Applicant
cover letters and analyzes the polarity of pass and fail. It consists of three steps in total. First, the
application is divided into general and technical fields, and the words characterized in the cover letter are
ordered according to the difference in the frequency ratio of each field. The greater the difference in the
proportion of each application field, the field character is defined as 'more discriminative'. Based on this,
we extract the top 50 words representing discriminative characteristics in general fields and the top 50
words representing discriminative characteristics in technology fields. Second, the number of appropriate
topics in the overall cover letter is calculated through the LDA. It uses perplexity score and coherence
score. Based on the appropriate number of topics, we then use LDA to generate topic and probability, and
estimate which topic words of discriminative characteristic belong to. Subsequently, the keyword indicators
of questions used to set the labeling candidate index, and the most appropriate index indicator is set as

* Department of Industrial Engineering, Yonsei University
** Corresponding Author: Wooju Kim
Department of Industrial Engineering, Yonsei University
50 Yonsei-ro, Seodaemun-gu, Seoul 03722, Korea
Tel: +82-2-2123-7754, E-mail: wkim@yonsei.ac.kr
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the label for the topic when considering the topic-specific word distribution. Third, using L-LDA, which
sets the cover letter and label as pass and fail, we generate topics and probabilities for each field of pass
and fail labels. Furthermore, we extract only words of discriminative characteristics that give labeled topics
among generated topics and probabilities by pass and fail labels. Next, we extract the difference between
the probability on the pass label and the probability on the fail label by word of the labeled discriminative
characteristic. A positive figure can be seen as having the polarity of pass, and a negative figure can be
seen as having the polarity of fail. This study is the first research to reflect the characteristics of cover
letters of Republic of Korea Air Force non-commissioned officer applicants, not in the private sector.
Moreover, these methodologies can apply text mining techniques for multiple documents, rather survey or
interview methods, to reduce analysis time and increase reliability for the entire population. For this reason,
the methodology proposed in the study is also applicable to other forms of multiple documents in the field
of military personnel. This study shows that L-LDA is more suitable than LDA to extract discriminative
characteristics of Republic of Korea Air Force Noncommissioned cover letters. Furthermore, this study
proposes a methodology that uses a combination of LDA and L-LDA. Therefore, through the analysis of
the results of the acquisition of non-commissioned Republic of Korea Air Force officers, we would like
to provide information available for acquisition and promotional policies and propose a methodology
available for research in the field of military manpower acquisition.

Key Words : Air Force Non-Commissioned Officer, Cover Letter, Text Mining, LDA, L-LDA
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