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SUMMARY

1. Research Purpose and Necessity

The combination of ICT technology in the manufacturing sector, which has been the
basis of the existing industry, is leading to changes in the connected industrial
structure. Especially, the 4th industrial revolution through ICT has a destructive effect
on the existing industrial structure. The biggest change is the decrease in the number
of jobs or the emergence of new jobs.

New business is being activated in a rapid change of industrial environment and
economic environment. Therefore, it is very important to identify the prospects for
new occupations from various job characteristics. Therefore, it is necessary to predict
the demand for labor in each industry sector and to classify new occupations and
jobs. This is useful for the government to develop a core workforce and to develop a
response strategy.

Nevertheless, previous studies on the classification of occupations often rely on the
qualitative evaluation of industry experts and practitioners. In particular, considering
the time of data collection, processing, and analysis, the analysis results of previous
studies show a time lag of about one or two years from the recent situation.
Therefore, it is difficult to identify future demand for new jobs that can respond ap-
propriately to the current situation. To solve this problem, it is necessary to analyze
and reflect the current data of 2017 by analyzing the Ilatest job information.
Therefore, it is very timely to approach the analysis using the big data-based classi-
fication technique which is actively used recently.

In particular, this research should identify the characteristics of the software industry,
which is the most important area in the fourth industrial revolution. To do this, this
research need to analyze the emerging jobs and the jobs that will disappear.
Therefore, this study predicted the possibility of future job growth by performing job
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classification through text mining. These insights will provide the foundation for prop-
er response strategies and upbringing of key industries in the forthcoming industrial

revolution era.

The purpose of this study is to define occupational reorganization and newly emerg-
ing occupations based on the job information of SW industry related occupations and
to analyze future demand direction for each job. The details of this research project
are as follows. First, this study categorizes and derives existing and new occupations
for SW industry at this time through analyzing Worknet’ s job information with big
data analysis. Second, we conduct qualitative tests through expert opinions on new
and existing occupations in the SW field, and analysis for forecasting the demand of
each occupation.

2. Research Scope and Methodology

This research was composed as follows. In Chapter 1, we describe the background
and purpose of the research based on the characteristics of the 4th industrial society
and the importance of SW industry to job change. In Chapter 2, political, economic,
social and technological analyzes were conducted based on the environmental analysis
of the SW industry. The validity of the analytical method was evaluated by dis-
tinguishing the difference between the DTM (Dynamic Topic Modeling) presented in
the big data analysis method and the Latent Dirichlet allocation (LDA) used in pre-
vious studies. In addition, we have improved the existing classification system of SW
related occupations. In Chapter 3, after collecting the workforce recruitment an-
nouncements of Worknet, we rearranged the jobs and occupations based on the key-
words of the announcement contents and examined the macroeconomic analysis.
Moreover, this study collects and annotates the employment announcement data
through text mining. And then we analyze the DTM topic modeling based on classi-
fication of job and occupation classification system. Based on deriving the new and
existing jobs and occupations, the CAGR of each occupation was analyzed and im-
plications were derived. In Chapter 4, the implications of the results and the political
suggestions are presented.
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3. Research Contents and Results

This study collected demand data of SW-related industry and conducted text mining.
The results of this study are as follows. First, based on the collected data, DTM anal-
ysis was performed and identified that occupations were re-classified into 24 topics.
Second, the data on the labor supply requirements obtained from the worknet and
other recruitment sites were compared with seven job categories and job classification
systems such as KSCO, O*net, and SFIA. As a result, 12 jobs and 24 professions were
formed. This identified 4 jobs and 9 professions that will change. Third, according to
the analysis of the PEST, which is the macroeconomic analysis, we analyzed whether
the analysis was appropriate for the environment of current SW industry. Fourth, the
number of announcements, average increase rate, average change rate, and cumu-

lative announcement number were confirmed by CAGR analysis.

4. Political Implications

This study analyzed the changing patterns of the workplace in the SW industry based
on the Worknet. The results are meaningful to redefine the classification of occupa-
tions in preparation for the fourth industrial revolution era. That result reduces the
disparity in the professionalism of theory and practice. First, among the 24 types of
classified jobs, 4 jobs and 9 professions were classified. In particular, it is possible to
apply the system for deriving job strategy for future national competitiveness by
classifying differentiated, changed, and appearing specific occupations. Second, we can
observe periodic changes in the clustering of 24 jobs and profession. Confirming the
differentiating, converging, changing, and appearing jobs and professions by time, it is

possible to establish a timely career development strategy for future job change.

- XVl —



5. Expected Results

In the fourth industrial society, the SW field can be regarded as a core industry.
Therefore, the analysis of the keyword of the Worknet presented is optimized to uti-
lize in the rapidly changing SW industry in the process of job creation and prediction
of job change. In particular, this research aims at objectively confirming the change
of competency by job type and profession type. It is also possible to actively cope
with changes in real-time job-changing situations by supplementing the insignificant
part of the analysis methods of previous studies. As a result, using the big data anal-
ysis, it is possible to enhance the national competitiveness in the rapidly changing 4th
industrial society by deducing active policies for future occupations and occupations.
In addition, differentiating, converging, changing and appearing ways of jobs in SW
field can be analyzed in order to prepare jobs required in whole industries in South
Korea to prepare for industrial society in the fourth. Therefore, it is expected that
this study provides a way to promote the change of the whole industry by deducing
new jobs and observing changes in existing jobs.
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2x]: 0]ejRF RIS, 2016

2. 73 A A (Economical)

2

4721 A em At 2] Y SNS o wHow 2Eidlw
REdAe @S At avjdde S

Tuietr] A ezl AHAA FEFES WA AJT F
£oF " (showrooming), =2hQlollA dFe dotete] ezHds
g~ &fW  (reverse-showrooming) & 2¢ld <exls ¢
O20(online to offline) ¥lZ2Y2 Bdo] FA3tATHA A, 2014). 020 H]
mge 28Rl ezl dAZS FI AMEL JHAE FESta ICTY]
st exgle uAS 2EloE FEIH. 0204HI2E 2ER
ezl el 7Avz A FF FIH EREFL RteE @
AR BlzY 2] axsE FEYE S Jom&EA™, 2015, " ZAA
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E3] &M 79t AA Aol HI= AFo e ASFALe] sid ol
H3SIHA AFSHA ¥ FHE F73E Alojgl=(sharism), EFQlol] oidh

71918 a#ste  =ulo]F(donaism), ERRlCIAl WHA #AE  AS=
Aetg Frentalism) ¢ FF2A7F A8 FA st Ao HARHGE

2], 2013)
%%ﬁxﬂ—t— Azt AL AR T4 T A mE FED 5 glen,
) it‘l«l olnlet gdHH T Y THE 449 AF9 9=
Tt 53] SNSE 7|Hte g gt FEHE FAHT e AZelA

_tmﬂj

2
FTHERE AS] Aol BE Yo goiEo] 7}
A A4 Y TRE T A A
o FA A= BAAH FAH= 7HAL Y. ZIEol FHlE vFE &R A
A FAz AFAFel Z=Ha, «ds 4
AW Faxde T8 7Adasde ZEste 5
[ 2-4]9F 2ol FRAA=ZASN 22Hd HLA

KO

{0

O

(

qo & o Bl o S for et
> | (. e T

&, FecH
L-

T AY A8l P2P 8 52 20154 1509 & oA 2025 3,350¢ &8 =2
oF 20 ol SiEi, Ytz @ 4y Aol = WHA JTHL WD

Aoz AGHTHCredit Suisse, 2014).
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gy T oAna e oA MulAY 4 B
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71E9 A=Y 71€x 3D=HH, IloTdnternet of Things)ZHE-3} B wo]H,
Al(Artificial Intelligent) &2 ICT 71&3 &3 42 4B 7|Edalolt.
(B 2-D3 o] A=t AxFAH dide] He FF 53 59 =30
o AAL AT 53] ¥ ARz VAR AE S ke TPk T
7199 trem A= o] A=7|dzt AAol AstEHi At FLEE 4%
AdAdYEe 98 Industry 4.0& =dstar AvtE AEEY T 78%‘3}1 ATt
2TE JEZ = AAEdEdle] AdB AN A A e3t =

AzHe 2=ntES}, Ads), stEste] ik A7 NS AFeE 7& BZCOH/H
C2B Wlzyz mdz A&t oo mE FEAZS] AdFH=z #Hstd
Zlojtt.

(E 2-3 Az g4l a4 v

X 3 agad | 2% a9 | 3% a9 | 49 4999
_ = -
7] 18417 SRk | 20417] 191?;:;”1 2020 | ¥
T
y - Y =5 ICT &4 Az 37}
=Py =7]e =g o 3, r
5l 71el s fips AA717] ICT| &%
AnUAeld | M A = | TV, A8/ = | Iyl SNS 0T, 1S
NEF oA
g | o AAs | e s | BR g4Es | 9o a4
A2
A A1 At At A

ER AR AR, 2013

3. A3 314 (Socio-cultural)

T 2EE BFEC 90%E FolMWA mud AHgFel Z7ksn Ytk
sidel we Ruem ARdAd, A% 4 B LRy
MzU27kA] BHdE sdss mutd Sg(Mobie only) Ferel F

(29 2-5lsh @ol mutd ¥ Hwel A o4 50-600 e FFUFO
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A ARl 2E avAe] A 8o weh Agshs AXE ko] Anl 27k
gabstA Srkstal ok AZEwEelR AHlas HHolHE YRte R 9
AR S aHbAbe] lelzzErdel WASHAl AH&HI flom, o,
Fad, TEFA, AY 5 B 2okl ol &5 Aot webA 7icle) A
Sogte] BAE AR eR R Adel did sart dS =vie AEE
MskE o T

ok

rsﬂ

4. 7)< (Technological)

=

Al Ao w2 dasts Aoz AHHUNE,
GelH FEHT AT E - A
AR} VR 7]1%0] of®A 2§53 QAo tg o Aol

<F 2-4 4Fd¥E AR# VR 7|=9 H&

EoF W4
& A7) - = A & = . o]
2A 53 e AWy Tuz A
‘g]-JEJ"— 6&% %?ﬂ' )‘o]':%]"% EHH ?-5]’7] SH@- Eﬂ-ﬁZj'C‘l =y ;q% El _F[L
AT 78 53
e Z7120] AA9 £m =AM AdE S 2] w2l o]
AEA A=) e =}
% Y R A7, $F9E 5 APvgo] wol =&
o THolut EA A

(VR/AR) [Z2¥ 2-6]7 %o VRI} AR d4A A
ggHHA TS A2 Asle] B wWstel ARe RiAE FES o=
AqEch 53 dolA®, A4, TZ 5 ICT/IASS VR AR 4] $4 2

S FR& 1 gloen, VR AR AlF 7R 20208714 gjE Ao

N A=

Held,
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(23) 222 AxdY F4d Asast JEFAAD, =24 44 59 7143
AEssE el AAdAAFEH A sty Ao [2F 2-8]3 Zo] =
BEEAGE 20073 olF AT 11%Y AAAE Holw AU TS olEL
NTEIFE4AL T, 2017, &8 AA 2EAAES 2016 Bo 17.9%
STtk on, A% 228% AAES BY AoE Zdsta .

(23 2-8] AlAl 25 v A1

2307 23
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ZE AFLS ICTY U2 ArEFHAS AZoz oW, 3dF 5 TIFsh
Bolol A YEYFT 7|Hte] BE Au|2E o= st Qo EJF], oT7]<E
ko] WElXHE A HAFE, FPE AHlE BokE AFo=r EF, 9dF5, HA

o2 g Aol &7 Hu YUtk

CHEQIEYD (27 2-918F ol AAANEe AAH F7bel 2kl AR
27 AEUS Ao R AR AZe AT AR AAte] gkl
A%d e FRAETHEAREALY, 019 AYHE F, 2vE wY
AMEE AT 2RE JE 5 AQEY Adel R B
NGBS ABAHYES ol g7 TYEFF Aulz ARe APsta Yok HS
AZAHY S ABIAS AoR Az, FLH, AFA, e § TR
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Bopol A AWH I glom, ‘AZEd] FPEF ob ‘Mo @ ol
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)¢ 2% $79 Wate] FAol Hx vt
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A3d H2Evlolyd B4 =g

2 ATs W?_E—ﬂ. T8 HofS fsted 28 AR Z #Ad HolHE Tl F
E“Z:E% 3 tholuyy B md 8 (Dynamic Topic Modeling: ©]3}

-r?ﬂl(Topl = SEH SHAE 4/\1 0}1 —rx} AH WExsta A+ FA

k7] fJeted JiEE BAZA A dagFolthe8 = 9, 2016).

gl 2Enfold S 93 HZ WY 7HA ol EAge. AA, 13
Atk Ao EAsH, FFer}
7}1

] o
=A%, HeolH7E nvkE o wio: H%l TS Al AAS Folok wZ
1

A &Ho 2 WMelsles 1Y FQ80 A E4357]d oHFo] o =A, A
IR HIHeE %719 2‘%61101:%‘ tolE 7l 4™ wloly AAe AlF %7t
HojR &= @xo] EAsHAINE, wlolE o o] WoldFE HolHY dFE]
7t HZ HEHolEE gA FEE & JA HEA dFES =d FA
ZIRke] " ~Emwfo|ydo]l de] ARREHIL gloem, E3] 7|A s (Machine learn-

ing< &3 dHoly nwlojdo] ThFgt FokolA E8FHI JATHHEAL 9,
2017). ¥ A= A y8&Fd &< (Latent Dirichlet Allocation: ©]3} LDA)e

) S "o LDAE 7|wte g Idd DIMS &83 &4 7IHdl did
ElEAdS gR5H7] 95ty #d dPAFES SRt

L ZA "9 &€3(LDA)

A H2E mlo|do|A wWo] ZE&HI e WHS vE FA Y
gt(Latent Dirichlet Allocation)o]t}. LDAS} f-AFSE A3 EA 71 £33}
TE AEEO & G ES HustA <F 2-559F Atk 7|Eo] F&EHo &
A1 g]&8 LSA(Latent Semantic Analysis: ©]3} LSA)E wojo] Fejrp opd
olm| & o] &3l FA WA (Co-occurrence)e] WLE {3t ouE ==3 ).
T LSAS] A ©old omrt shurl obd oy omE M E = 7ol
g&3t= ou 7)dke] BEAolr] wjiEe] B AT EAo &8o] BrhEsit.
E3 goolE Restux B2edE  ¢aE]E<l  PLSA(Probabilistic  Latent
Semantic Analysis: ©]3} PLSA)+= 7]&9 LSA7F 7FAal YW thejo] EAES



SAg 4 vk 2ed B9 mad fgeld HARAS Bdel ud sesol
A rlojol FAo] X8 7hestthe AollA A7 EATH. getA] B AF9
dolel 443 7bg $H@ 24 WHOosE LDAZ b3 Agsich
KE 2-5 B 2dy dugEE WHE Y
A3 oA
o Y FAE xolZ AA | EFI Tholo] ESAA A
Latent Semantic 7V e Ewo] AE mHEEHA FO
Analysis(LSA) |+ EFHO Fo] EA T EA Vector X))
N2 7s o Ay F|Ho] ofFHE HA
Probabilistic - ] o 3t Al FEAlo] gk o
. o © = el -
Latent Semantic i;/] ctelel A s Hksl B}
Analysis(PLSA) ° o HH3AE EA
o TG A FEA 3l o B
Latent Dirichlet 3; s fol Hi% o JEvE e AMA AA
i - hvi 3]
Allocation(LDA) . PAFA B4 A S Q(0]3] A}A)
LDAS] ¥4 Tzt [1d 2-101% 2o 24 BAESe] FAE 259 wo]E
EFAZ FAEHIL, I dofE59 AL EIE FAO sty EERg+=
AA s EAo] FyHTHBlei et al., 2010). ThA] LA LDAE 3+ 3
Sol9s EAd FAd I FA Ho]=L FERoT TEAA AL
FASA ste BAIMolth FAHOR WolBo] BF EY¥xoz FAH o]
AA SThe AAE B LeVoEH wol A x| wel FF F2o]

7Fsstth= Aol 8 EAo]tkBlei et al., 2010)

LDA <3e|Fe dEe o3 2o [29 2-101& 29 Ol 7] ALl A
“Seeking Life’ s BARE(Genetic Necessities)” ¢ 7|AIS S 2 LDA 98 &

Arsta QokBlel et al., 2010). @A Ao EojdE Fx l% ol g
s, B34 AW {f7A, TN AFESY FHE FAY 719=
ZEAL Ho} AEE FA Y dolEo] AHElHo ok AYstH LDAE 7]E9
FAEY Ego] At 7FE S Fofl FA9 AHE HAES FH o] A
st A4 AR FE3= B4 7ol



[71¥ 2-10] LDAS] ¢

Topics Documents Topic proportions and
assignments

gene 0.84
e fo Seeking Life’s Bare (Genetic) Necessities \‘ ‘:

=4 : Blei et al, 2010

oAnE s FAS B
(e}

oot oxe o
fe et to rr

LDA FE& Al4h4:
p(B1: K01 D, z1: Dwl: D)
D
= Hp Bi) H (6d) Hp 2d,nl0d)p(wd,nlBl : K, zd,n).

1=1 = n=1



(719 2-11]1 A8 &<l 15719 719 e = 23

“Genetics” “Evolution” “Disease” “Computers”
human evolution disease computer
genome evolutionary host models

dna species bacteria information
genetic Organisms diseases data
genes life resistance computers
sequence origin bacterial system
gene biology new network
molecular groups strains systems
sequencing  phylogenetic control model
map living infectious parallel
information diversity malaria methods
genetics group parasite networks
mapping new parasites software
project two united new
sequences common tuberculosis simulations

AZIM, pIZ FACIH, Z pike oF =, ©@ojol tid EXolth. A
=¥ EY HE&2 4dolH, A7A ke EY kol WY HlEoln. A
EAo) Ui FA &I zeolH, zd9) ne dol mAA G tig FAo T
ol wetA EA doll tis] #FE doj= wdel™, A7IM wde] ne 13
ALl A do] mHA Tojoltt.

LDAS] T8y =de [O¥ 2-12]¢9F 2o ZF === A9 "Hgolr, AAE
2 M2 weE geolEo]l 2+ AAFHET &, TEE LD-FA49 "=
A HH, AALES ‘FYolE’ 2 EAE TolE yehdth N ZFHolEs

T8 UelAe 38 dolE Yehdth D ZHEHolEw F£E "o Y9 &4

2EES Urhat



(1% 2-12] LDA T13¥ 232

Per-word
topic assignment
Per-document Observed Topics Topic
topic proportions word parameter
Proportions | | ‘
parameter l } | ¢
a 4 Zan Wan B n
N
D K

EA ¢ QR 9, 2016
K EgEGEADe A=

FA ko g gd A8 7tEA, 0 4 2435 parameter
n: TAE o3 weol fdElEd A3 7tEX], piks AA St parameter

0, 2R FA2 mg

PN

Br : TAE 013 wo YAHSE
Zy, o wd de niA o3 FA(index)

23 do nHA o3 (EF A B=EH+= WS index)

ZIWtoe 2 on U=

Ad 2017).  LDA



<% 2-1> LDA ¢1g|& A A3

1L 2 FA4
D o) fo &2 a7 ok ~ Dir(®, k € 1, ... , K
Dir(e) umform Dirichlet distribution
f : parameter

2. 2 A4
D A vl&e 9 287 0d ~ Dirle), d € 1, ... , D
a : parameter
) 7t ©ojo me}
D EY &3 : zdo ~Muldd), de 1,...,.D , ve 1,..,V
Mult(+) : Multinomial distribution(ii)
2 o] 187 - wdv ~ Mult ¢zdn , d <1, ..., D,vel .,V

o

= = A = FHA&
o] dastth Fea BAold EA e odel stsd mE B4
AINE EEdte 242 oudt 22 sty o] Ae FEAE TAEH Sl
2o gH TAE Fesdd BAgE A W4 5o Fold webd ov)s}
ek 7)1EoE A7) EAE Ashy] Yste ‘Adgz Bigram® 2dS
g&ste] 4= s Ao A4 <, 2015)

Bigrame] 7ld2 n-gramelA Eolzt= ov|e]  ‘bi-’ 7} B 3 Tor}
Ueld & o] dgxoz yeid dojd dFE
AE So] [I19 2-13]3% #Ho] ‘HFe Y& Ao A
Ay’ oJde ‘g3 e’ TF= = Qe
o, ‘FIE’ & AP o FFES FE AP dojolth. o]
Wae 12 mpmE= A (First-order Markov chain)olgt A A3} FH
Bi-gram Rttt & © A" Ade ‘Tri-gram’ & &8&3le] LDA 4]0
TPt Tri-gram2 vFZ A8 whoj®nt ofyz} A8y

FHFS ok N FEY Do A AAH FE FS SHIE AR o
22} mp== A (Second-order Markov Chain)2kal x| Sch(E A ¢, 2015).
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[Z1% 2-13] Bi-gram#} Tri-gram®] x}o]

2= G3E AESh

Bi-Gram Tri-Gram

2
SAs dolH Y Fao H84e 2
sto] st del BA9 oozt vk

A Se gad woE AUS

E3 &4 vdel, Ad, AE &
B gRHEe HEAA FASE EEFOZA HolH e b FAX
ojr g EEd) UL TFE v E o]Zo] W & Itk LDA FnEel o4
e Ao Hopd B§ AUE £715W ohed 2

@Ez) H2 vMERY F A5 ¥ sled wHoR Fgo BIL
Aol WMawE we WHE An Ytk WEaAE JEd Fe UL
B, AR /&S B TFT 25 4FY B, B9 5 0SH
Helal ]88 & YEE st slzolth WH A BEH HYATNAE
WE, E, 3o 53 dolBE #Astel ol AXE HAtL Hold
ERREy BHL 59 A BY S FESH 53 FAFE YL
AASEY. B ATE BAL AQs] sl Axy AN EAES
ARAZ WL EFEA, 24 59 §ol5e AASE AU ANsEo,
47 HH e Bl wEold AYESS Ngor Eundle 5U A
MZPS 5000 wrEste] | A 0 & F Ae T 20009 FAE
=&5ArhE 4, 2016)

<E 2-D3 Zo] JA”HIA= 4 FAE 719=E F3l 20719
sty 71&e3 FF yto] Jhsdith o] Q1]

S
1z
i
o &

gt Egoms [F4 200 22kl FAN, [FA 1 ATM 7% F&5U
Webd H2 meae 2ekd AAS NFC, AF/Hel, F§ dolEEA ol



<F 2-7> AE|= &oF LDA &4 23

FAE 719 =

transfer, bank, send, machine, automat, device, money, account, ATM,

A1 machine

A 2 |trade, price, exchange, product, rate, valu, order, market, trader, match

A 3 | modul, mobil, card, nfc, function. device, equip, phone, payment, chip

= 4 | PO identifi, , provid, control, financi, plan, manag, offer, accept,
custom

=2 5 network, support, access, embodi, software, program, secur, modul,
comput, onlin

A 6 loan, amount, mortgage, lend, , home,  rate, guarante, borrow, incom,
benefit

EP K, display, interfac, imag, plural, graphic, configur, view, screen, type,
machin

=7 8 custom,  provid, investment, analyze,  bill, databas, servic, option,
allocation, monetary

=4 9 authent,secur, password, biometr, verifi, devic, code, identif, disclos,
encrypt

=2 10 payment, mobil, phone, termin, internet, sevic, deposit, bank, onlin,
account

=4 11 seller, buyer, bid, auction, negotiation, tax, , commerc, purchas, online,
merchant

=4 12 risk, fmanci, determin, predict, select, polici, model, estimate, forecast,
portfolio

=7 13 mf)bﬂ’ payment, devic, payor, send, sms, contactless, wallet, payee,
wireless,

=2 14 card, credit, purchas, merchant, provid, account, servic, issu, cardhold,
check

=4 15 financi,  process, currency, verify, datum, insurance, plan, analysis,
database, memory,

=2 16 requ.est, onl.ine, platform, server, access, function, protocol, control,
service, environment

A 17 | devic, wireless, mobil, magnet, card, rfid, tag, vehicl, reader

=2 18 payment, account, receiv, deposit, electron, paye, check, request, bank,
withdrawal

=2 19 invest, ‘asset, fund, investor, stock, option, properti, manag, bond,
compani

=2 20 store, onlin, shop, sale, vendor, purchas, product, phone, custom,

marketplace

Ex e, 2016
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BB AT ZASE, B ATNNE E 29T o
AuAzE ERe RSkl of 10708 ENE =Esgon, 4z f8@
NAEE F2HAHAT 9], 2016).

18

A ke 719 =

support, investigation, sharing,  search,  systems,
02 A YHE | governance, study, success, exploring, community, network,
knowledge, framework, introduction, large, communities, risk

multi, influence,  issue, project, research, level, criteria,
outsourcing, privacy, relational, structure, firm, projects,

03 Y . : . : . .
multiple, group, theoretical, dimensional, hybrid, perspective,
high
based, decision, making, web, knowledge, content, role,

04 2&E=2A |time, cost, network, internet, ontology, real, usage, -case,
resource, event, distributed, effective, agent

data, model, system, online, theory, models, management,

05 ol E
research, effects, performance

06 A1 information, empirical, strategy, efficient, perspective,
adoption, approach, online,

07 A7 systems, approach, open, mining, management, supply,
performance, digital, source,

08 NES analys.is,. social, consumer, Cross, firm, information,
organizational, business, pricing,

09 278 information, systems, perspective, behavior, search, study,

management, modeling,

=ard technology, user, effect, public, review, untitled, enterprise,
7

10 | & virtual, impact, enabled, media, rfid, computer, trust

A W= @, 2016



BAEY AF &S BEAZ A ot 1980ddiFE 2010 i 7kA] €
Fe [2" 2-14]9F Zoh 1980dtie] A¢ Alz=d" 24, #7128 §9
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[ 2-15] LDA ©lolg] #Ag] #A

=28t ) B8R O deldug ) T o
East or g EASE FUe JlEoz RISt wAZ EA
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System 3,114 Analysis 1,167
Process 2,129 Cost 1,126
Service 1,950 Company 1,117
Problem 1,750 Design 1,095
Performance 1,691 Customer 1,093
Information 1,621 Management 1,070
Time 1,416 User 1,041
Quality 1,403 Order 1,026
Product 1,366 Factor 1,003
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o 35 oo s o s
account 0.0601 book 0.0279 black 0.0184
review 0.0279 read 0.0266 white 0.0157
bank 0.0260 write 0.0194 american 0.0140
month 0.0251 writer 0.0114 wright 0.0140
cd 0.0203 stori 0.0113 king 0.0120
rate 0.0188 author 0.0103 race 0.0120
check 0.0167 raglin 0.0098 america 0.0115
deposit 0.0165 publish 0.0094 call 0.0098
credit 0.0155 reader 0.0087 racist 0.0097
save 0.153 poem 0.0077 flag 0.0089
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o+ oZ AE3HGreene and Cross, 2017). =& zto] <=xap#e Fx=
43t 52 RdE 3ddEY DIMS By By HE BujE dZA3o 2 H
nes £Fsle ex1x<l =¥ A(Corpus)E AR oM,
T}(Blei and Lafferty, 2006).
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3. 7t Bdo tjate]
@ A= n ~ Nla,a’l)
(b) zt o3 o] thsted:
i. 9% Z~ Mit(r(n))
i 9% W, ., ~ Mit(x(5,,))

DTM <«arg]Fo] LDASE Wind wf 7Fx|= Aol o] Avhd 1

te}  t-1zte] ¥ FAZE A ASHE, HHZHA 3 AT

duFoRZ FALHTH ALY ZE ‘I}E} te} t-19] W3 @ #AALES
=43t k WA FEANAM s AL AT 4 AtHGreene and Cross,
2017).

AZrel &0 wE LDAd| dizt &4 A= & WHORE AIEHATH
A

A7r 244 &3 2 d(Time Label Topic Model; ©]3F TLD 2o g FAH o
22 7€ 24 G40 Aztel g Wes FU1ekY JidE RYoR A
A (co-occurance) HEHe] FFE Fol EFY FEA TFEES = F Ut
T3 (Chen et al., 2015). AHZ<Ql LDA <xugl&S /A7 $3 "ol
A&HAPTE 25 2 A3 9)ste] TOT(topic over time)7} FA-=] A A
ANzt gk 84vF FUHEAAN, 2 dHolEY EAS 1A X

o

3

ol A AL&9 SHAIVE ESASER T mEkA AIZEe] WEle] mE g4} 3
-9 HTE 19T TLTE FA39 o, TLT <89 e [a28 2-20]3
ZH(Chen et al., 2015).
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aEskA £33 dolEe EA7IA aysiel b axkd Al HolE  wHiold
duglES TSt Ak TLT dugsdA &3 de EZd oz o3
xS 08 Aol glom, 7 B oFle) digt by 22 ¢, 2 AT
Ego] digt d9 7k o3 ottt Ed ~®WE(Time stamp)Zt A& thd

P(Zw,L,tlo, B,0.m,Y) = Plw, 4a,8) P(L1 Z,0,n) P(t1Z,Y)

TLT dx8lF9 4 £33 o832 a3 22 dAH s gt

For each topic k € {1, .. ., K}:
Generate Qk=(0k,1,....0k,v)T ~Dir(.| B)
Generate Pk=(Pk,1,... Uk, T)"~Dir(.|y)
For each document d:

Generate 6d=(0d,1,...,6d,v) ~Dir(.|a)
For each word wdifd)

Generate zdi ~Mult(.|6d)

Generate wdi ~Mult(.|@zdi)

Generate twdi ~Mult(.|Wzdi)

Generate response variable L|z,0 ,n~Mn ,0 ).

47) WeW FAsA 712 LDAY AH dmeFogE Az W] e
ANZHOE WHEE Eold ER WES werbld AnAe BAls



Bgol WolAe ARE I mHA AR 0@ pHE FART
AAZAQ BEwe sopsitEl Qo] AHHL Z7MAFIE, Uolrh EA4e

Zol DIME AHg3te d7E g =Btk A2 sh4olg 9
of eeteldel xulAel HRE YO DIM LuelF
2 P JTHLFR, 2017). 7129 LDAS W4& gl
AAHe AFe EA= shob 0 Yz stet o] sbsdith a ANTS

h o

gZe] 583 Wge wWaHH, By AYd FRE A7) JAAE A
Walol e wWiE nesdol @t ovydd nolydE oo 4@
omyel vlelide Lekel Yol AgAEe] o] =71 Aol A%

(Information Sharing)¢] %23+ 92 vzl
Z7] ol uZstA whesiH, 71d Al A
o3 wlold e Elasticnet 2834= oS 2

, K K
argmimg) J(y;— Bw;)* + AkZ | Bl + Agkzlﬁi

Lasso 3FA&A e AH&ste DIMe=z doxl HeolHE 448 &4t
2R A7E Fhol® el W't AZbo]l FollA defstaiat st AA, =
sdlolet dlelw blogallA de =i B ARE EEI} AAHES A POS
HAos WAE FEIT T EEE AATLEA HolH HAYES
<t

23 B4 SAstel @Y AREe FHAY st FF Bdole WAE
sl £ dolElsh AA A§T dolHE BRI 4
A Bk AA ARE FEAI) Sishe] o)z

7 % Ak o 2k Yoz wWelz BRIIE
3|



Aol A

| F2udol

4
e

_—~| Tokenize J—>| POS tagging J—'| WA 5

[ ol blog

#74 A =

r{ MARIE [ AuEE |

—_—
| Train Data

[ (Emiga] }—-l Chi-squared I\, :

Validation
Data

.

DTM

-

T ]—-[ DTM 44 J_.[ E9 297

=3 2u4l vtoly

Hle]¥ Blog
[ T '| i Rl
DT &4 24
gna e j<




2 2 delel Wel A ojwd A S0l
g thgel 23 go| FHDLL

Bx& JdeAdd it &
N
p(ZD 7ZN> - p(@)(l—‘[lp(an))dQ
ne
N
pw.z) = [ oo Lo )pl,lz)
g
DTM2 LDA® &4 dueZoz A AwhE LDAS a3t LDA
BAoA na ke $5AsldA 2 LDASE d43t &, t Al t-1 Az
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B AAZAZE AP gefe] mer msen. S8, 1008 s
AHEEE EE A & Zolu Wi 24A43kE drA Rdka ARRAE
EFE =A% g8 9 ATodAE 47 I Al U 1E F o
aAPdHor  HAE ] g8kl @ 71zke] W 3kShort-timescale)st
71ZHLong-timescale)e] W3te] I THAHR] FEAES DY oFTE

FAS st Yridwata et al. 2014). S Eo] AR FAH F& FASE EY
ndy g & o, o3 FAHYe A3 T EFS F£4 do ZAA
ALHo 2 Yehd ¢ oy dAA o3lo|A ¥y HAE XY F< ofdthe
75 WA BAeta AgE A REG mdbA oA AZME IHT oF R
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2 Ko ST g AeEw | AAEF
A A 52 156 450 1,231
1. #9A 5 16 24 82
2. AE7F 2 #E FAA 8 44 165 463
3. AHFE FARA 4 9 29 63
4. A¥] 2 FAAL 4 10 36 80
5. T} FAA 3 5 15 43
6. % - =d FAA 3 5 12 29
7. 715d B B9 7s FAA 9 21 76 198
8. A - 71A =2 3 =4 FAA 9 31 65 220
9. U= =7 FAA 6 12 24 49
A. <2l 1 3 4 4
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Aoty A =% 7|7(ILO: International Labour Organization)®] 7|& A&7
IF9 Al =2 A&7t 3ojE Fot FHF HHlolE HAM
ICSO+ =& =7 9 &9 o8 AR oA Hskr] fdsted ILOY
AEFES AASY HAFHom AFE EFE + Ae AAE =450 eH,
20079 HE7F FdA =oFol HF 20060 12¢€ &, FAHAG. AT
5 AAe FA4d AFRE ZHstoofstr] o] dRHFHo=E aFHE
AR A4, A, FLEFHAY FARE 4o A4S HaE e B
FEofoF gtk A kol A= AT
4z} 2y S AR 7)& wHoE ¢lsle] AR 7| <%(nformation Technology)e
TR 7IE BRE FHHsA w=led, Vi€ ERAAV EJEE
AstA 23] IT #d 2EL AFPeFATH SCO-88 A= ojde] BF
2] 24 £ o AEstEa FEEHE AAZAQ] vAE T35t dAE 9
g A giAE AP weta ISCO-839 dF WMF+= +F
1 7e WIS gAY 7E A S Bdstr] flst <
5

-

e

A

ol

£ 2 go]

W

OFHP

£ 1



(£ 2-13> 7} 9AE 19 4 1ISCO-88

: Sub-major . :
Major groups aroups Minor groups | Unit groups

1. Mapagers, Senior officals and A3) 118) 28(33)

legislator
2. Professionals 6(4) 24(18) 89(55)
3. Tgchmaans and  associate 5(4) 20(21) 87(73)
professionals
4. Clerks 2 97) 28(23)
5. Service and sales workers 2 12(9) 40(23)
6. Skilled agricultural, fishery, and 9 6(6) 18017
forestry workers
7.  Craft and related trades 5(4) 16 66(70)
workers
8. Plant and machine operators, 3 1320) 42(70)
and assemblers
9. Elementary occupations 6(3) 11(10) 33(25)
0. Armed forces occupations 3D 3(1) 3(1)
Total ISCO-08 38(28) 125(116) 434(390)

£ : 1LO, 2007

5 AA @AE 3F & ZAT 2% 3 F A I @49 OF
FE OE A vt 49 As FA & 5 Ao =T oY ol T
FAE 2F £FL o] FrlEolok s AES =&5 AT

(1) Health

(2) Teaching

(3) Agriculture

(4) Information and communications technology

(5) Tourism occupations

SWelgy #dd 152 259 Information and Communications Technology
Professionals, 35¥ Information and communication technicianse]t}. 25¥H 3}
359 TAE SEL (F 2-14>9 Zo] FAHT



<Gt 2-140 1T B4 A &7 AA

Sub-Major
Groups

Miner Groups

Unit Groups

Occupations

25

Information and
communications
technology(ICT)

2501

Software and applications
developers and analysts

2511

Systems anaylsts

2012

Software developers

2513

Web and multimedia
developers

2514

Applications programmers

2519

Software and multimedia
developers and analysts not
elsewhere classfied

252

Database specialists and
systems administrators

2521

Database designers and
administrators

2522

System administrators

253

ICT network and hardware
professionals

2531

Computer network
professionals

2532

Telecommunications
engineering professionals

2539

ICT network and hardware
professionals not elsewhere
classified

35

Information and
communications technicians

351

ICT operations and user
support technicians

3511

ICT operations technicians

3512

ICT user support
technicians

3513

Systems testing technicians

352

Web technicians

3520

Web technicians

353

Communications technicians




Broadcasting and sound and
3531 . . .
vision recording technicians
Telecommunications
3532 . . g
engineering technicians

E4] : 1LO, 2007
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25/ 19 9 dE o= 2513 2527F EAstH 2519 ik Hoe oS
ZY. Miner group 2512 Software and Applications Developers and
Analystso]th. AZE¢o] @ £8 xzad Jfdx 2L BEXzE =9 o,
AZE O W Ve SEZEOHR Ze AR Ve AN=RES AY, 44, 24,

Hoe, 29 2 Adsld 24 27 A%e e e st A
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Tt FdHs dF= vy Tl

g&4% agds Il A Y9 mefstd HIFH o2 Wy
=EEHA g d7E T gt AFE dFE vdshe A T
sigsts AFE s AvEE gE3 2ol ARFEn

2511 System Analysts

2512 Software Developers

2513 Web and Multimedia Developers
2514 Applications Programers

2519 Software and Applications Developers and Analysts Not Elsewhere
Classified
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SRR

e 3o ETHE JYE
. Business analysts (IT)

. Computer Scientist

1
2
3. Information system analyst
4. Systems consultant

5

. Systems designer



o2 ABE Y EFAH HYE
1. System administer (computers) - 2522
2. Communication analyst (compusters) - 2523
3. Network analysts - 2523
Adud W& Zo] AFo thdt AHdE<= AAY stz 9 @G99
of g ARHA WES ANFoaH ALY £1F AYS AR
< E F Utk o] 7o & KCSO 59 712ARE &83ta glon,
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<E 2-18> NCS EFAA +=x
&7 BR | FEF | &8F | AREF

Al 24 80 238 887
01. AFd#g 1 1 2 5
02. 49 - A - A 1 4 11 27
03. 58 2y 1 2 9 35
04. 25 - AA - A3 28} 1 3 5 13
05. & - A% 2% 1% - 1 2 4 15
06. 24 - 9= 1 2 7 34
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Worker-oriented

yd :

Worker
Requirements

Worker
Characteristics

Experience
Requirements

Experience and 1r._1.i!1'ing
Skills - Entry Requirement:
Licansing

Abilities
Occupational Interests
Wark Values
Work Styles

Skills * Knowledge
Education

Cross
Occupation

Occupation __|
Specific

Occupational
Requirements

Occupation-Specific
Information

Title = Description

Workforce

Work Activities: 1
: Characteristics

General « Imarmediate - Detalled Alternate Titles
Tazks

Tools and Technology

Organizational Contaxt
Work Context

Labor Market Information
Occupational Outlook

Job-oriented

& : O*net Online websiteD
[23 2-30]3F #Zo] O*netd Erl= =ZFHIHIAZ AAT e FH=
TAEE A 2 24 Ao U@ ATE TSl AU HY B
AZ7E Y& Fstod AP A4, B/, <24 T4 7leAd 9 Eu
AAH AAL Wgste] ZRA2E TESAT. TAz ZHPYas A
BE7E A, AT, AT Aol HEE  AEF TS dRe HEE
DA Fer 2o metM YA F 67HA S F8 FH9oE FAE 9o
PRE AEHE ASAE TPU AFW Fa 542 dopst PnE
AEskal Aot

AL 7es 5  F Ae 9FH JFd dFE = 7 Ae AS5H
£4

2. g2 27 A (Worker Requirements) - 2 &3 #Hd 4 9 w88
Bot] IE5HAY MaE AY #HE S4S dH¥ete i

3. Ad¥ A X (Occuapation-Specific Information) - A" A Fojy EH

1) O*net Online & 0]X] : https://www.onetonline.org/
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- Occupation Quick Search:
@ O-NET OnLine G D

Help Find Occupations Advanced Search Crosswalks Share O*NET Sites

Updstes 3017

Summary Report for:

15-1131.00 - Computer Programmers

Create, modify, and test the code, forms, and script that allow computer applications to run. Work from specifications drawn up by software developers or other
individuals. May assist software developers by analyzing user needs and designing software solutions. May develop and write computer programs to store,
locate, and retrieve specific documents, data, and information.

Sample of reported job titles: Analyst Programmer, Applications Developer, Computer Programmer, Computer Programmer Analyst, Internet Programmer, Java
Developer, Programmer, Programmer Analyst, Software Developer, Web Programmer

View report: | Summary Details Custom

Tasks | Technology Skilks | Togls Used | Knowledge | Sikills | Abilbies | Work Activites | Delsiled Work Activities | Work Context | Job Fone | Educalfion | Credentiais | Interests | Work Styles
Work Values | Related Occupations | Wages & Employment | Jeo Openings | Additional Information

Tasks

+ | 5.0f 13 displayed

Q& Correct errors by making appropriate changes and rechecking the program to ensure that the desired results are produced.
Conduct trial runs of programs and software applications to be sure they will produce the desired information and that the instructions are correct.

© Write, update, and maintain computer programs or software packages to handle specific jobs such as tracking inventory, storing or retrieving data, or
controlling other equipment.

[+]

& Write, analyze, review, and rewrite programs, using workflow chart and diagram, and applying knowledge of computer capabilities, subject matter, and
symbolic logic.

© Perform or direct revision, repair, or expansion of existing programs to increase operating efficiency or adapt to new requirements.
back 1o top

Technology Skills

‘rllf 5 of 46 displayed  Show 4 tools used

Compiler and decompiler software — Command interpreters; Just-in-time compiler; Stage compiler; Threaded code compiler
Data base management system software — Apache Hadoop a MongoDB W MySQL & 1 Structured Query Report SQR
Development environment software — Apache Maven # 4 o] &y - Microsoft PowerShell #% : Microsoft Visual Basic L

Object or component oriented development software — Apache Spark; C++ L : Python & TR

[T+ I+

Web platform development software — AJAX oy ; Drupal ¥ L AMP Stack 9% ; Spring Framework 9%

Swelgo] ¥k A X = Information Support and Service, Network System,
Programming and Software Development, Web and Digital Communcations &<

A% o] weh ApHor PR Utk 4 AFL EHW == Yo

A&7 &5l AT, 47 da3 Fd= ZH AN IS &8st 4 A/
G5 2 Fo] A Ut



(3 2-22> O*net Information Technology 2% &&

W R A e
15-1199.08 Business Intelligence Analysts
15-1199.00 Computer Occupations. All other
15-1199.02 Computer Usgr Support
Specialists
15-1151.00 Data Warehousing Specialists
15-1199.07 Database Architects
15-1199.06 Document Mapagement
Specialists
Information Support and 15-1199.12 Geographic Informatiop Scientist
Service and Technologists
Geospatial Informations
15-1199.05 Scientists and Technologists
15-1199.04 Information Technology Project
Managers
15-1199.09 Search Marketing Strategists
15-1199.10 Software Quality Assurance
Engineers and Tseters
15-1199.11 Video Game Designers
15-1199.03 Web Administrators
15-1143.00 Computer Network Architects
Network Systems
W y 15-1152.00 Computer Ne'tw.ork Support
Specialists
15-1141.00 Computer Programmers
15-1122.00 Computer Systems Analysts
Programming and Software 15-1142.00 Informatics Nurse Specialists
Development 15-1143.01 Software 'Dev‘elopers,
' Applicatoins
15-1131.00 Software Developers, Systems
Software
Web and Digital 15-1134.00 Web Developers

Communication

4] : O*net Online



7. SFIA (The Skills Framework for the Information Age)
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