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o =& AH =

mtel>EZE->0tx Eg|

[C192-4] #Ao] A2 &

Yoltz 745e] glom, Azol WHe B4sw, FuA S =4 2
o vl B T dojz AVSHE Aol HAE vfolde] BRoITHP,
A, Alejandro., 2014). o= 714 WHo g olmz], ZgAto] &JletT 9l

£ HolHk: 92E HolHz ¥ 3l &-80] 7heote], Hehd "9AE v



@ HlolHE oy 2ok Fagtt HlolHr &8EHA AT <], 2019).
EAE mpold 7IW2 ZobE 7IE|A] il A&o] 7hestthe 84 54
< 7HAa A, HAlEY, AFAo] A2 (Natural Language Processing), Hl©]

4, AT T o7 Zofet AAEol A7 AL Ath(EHR ¢
2018; Choi, J., et al, 2015).

1) Word Embedding(Word2vec, Doc2Vec)

Word Embeddingolst &4 ool EAlsks Be ©old AddE 4
of wtet ditste] E4 dolE Nakdol ¥y grow iy Al7]= Zolth(A|
<9, 2018). Word Embedding &ile]&2 o]&sto] e IEHl= Fd, 54
T4 T TR AB[AoA Zgstal AH(EAdd, 2019).

H3 dlolH o] "HAE QHYS FolA ouE
F oAb FtelA Zst, WESHE HAEE HA A ditt AR THs
Stoh(ERIZ], A, 2017; §+9 €], 2020). ©H1IAE HdE HAES &
Ab Folgt i E o, Aol Sl HAE It BMAE H2 WY WHE
2ATF Aoltk, Word Embedding®] F79 Word2Vec2 F=9] Tomas
Mikolov7} 20130 ®rEet dirzlgoltt. Word2Vec2 ©olo] HH g
Zdto g ditehd ofgfe] Owt Zo] AdtE dS 4 Qlth

ok

KING MAN WOMAN QUEEEN
0.2 ? ?
-0.2
0.25
0.6 e
0.4

B B IR S I L VI BEES B BEL S )
NN | N
P [ () P

Ir
L]

02 ? ? ?

vec("king") - vec("man") + vec("woman") = vec("queen")

[712-5] Word2Vec 714
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T2 #Hx zgo] w=2W [1P2-6]7 Zo] Word VectorE Vector
Spaced]l AHFSIEH AWHE dhol= HETZL {ARE HFAd-S 7HA] 3, H|9E

5452 MEe] A7t H5e JFS b

vec("'man") — vec(“king") + vec("woman") = vec('queen”)

OMAN
- QUEENS

A AUNT
MAN /
Uk KINGS \
QUEEN \ QUEEN

KING KING

[(1™-2-6] HEZF &4 vk

t

Word2Vec HIAE t59] YF 02 CBOWS Skip-gram2 F 7tx| <
HHog FARH(FLeY, o 2020). Word2Vecd 715X thA] of

gozn Aze dol F718 EEHoR IFT 4 dx FHel Itk

£}

s
=]
=
=]

Input OQutput Input Output

CBOW(continuous bag of words)  SKIP-gram

[12-7] CBROW, Skip—Gram A1A% v
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Doc2Vec(BZ AHY)-& Word2Vec &18]Z8 2%, et = HdA4 &
A3t Z2 "9AE BE59 diofA] HIAL okFo] AEHo=E Jhaet daeE
olth, ALL(017e] wWEW Doc2Vec Word2Vecd] 4% Jgo|ng

AFg miElo] gAtsitt. Edh mAC 37, &dtold YUxSe] T7] Yz}

% B Word2Vee BUR WAY 4 91, 719 RE ujjiss

sto] Y= el B2 ddS A AduEHEl, 24, 2019). Doc2Vec

o]
I Word2Vecs 74 &83F Q325 (CNN) REle ofgfjo] Tgat o},

F
e e —_— :
\‘_; —
— = S t
e o 2 \@Lconca I
" —1 1
e = ,ff"’)’\ =1
'_7/_/':_
e =y Hidden Iayer
I Word2Vec I | Convolutional layer I I Pooling layer | I Fully-connected layer |

[71382-8] Doc2Vec¥} Word2Vecs ¢4 2835t CNN =g
[E4: Ax9, 2017]
oh) ARl FAE
FAR AL (Cosine Similarity)= W& 33+
JFd | 8ot SHE HE 7Ho] [ARE AEE ou|3ttS)
oF WAy Rdlo] F£H SHE thEo|yY]

& Apgate, dlolee] WEE olgatel HAstY A9 BHS WEL Yt

1o
4
1=
o
Y

N

N
H—1
lo
K
>

(%]
o
O

2] ©
;ﬂ_a‘

s

n

lo

5) 97]19 o}, (2020.04.04). https://ko.wikipedia.org/wiki/FAF_FAFE.
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(F2H$-, 2020). HESHE BAE FAR] FAHE(cosine similarity) & ©]-&5}
of Aojet A THo] fAIEE 45t 2 FAIRE 7He #4119 o]
E(labeD)& Holo] Hog AFhthEIZE |, 2018). A=}t FARI FAMS
542 B2 A7 2okt AA EokellA d9 AL (Hong, W., Dandan,
L., 2017). Eot FHl= FHAME FAR] FAE W42 Word2Vee BE<

ol-g-5to] Ho] &gE (L=, °ol4-¢, 2015).

[(1”12-9]9F Zo] FARI fAtE= HE FitoA 0~1 Ato]e] ¥WH o] 7
ARRIZES Hlwsty, ZH(Radian) 7|8Fe] ALPE-& ARESTE #E O 7] ¢
Fe T2 7] g WE FiA Y fAE A4tollA= 7S ARt A
oz whEn. § Wee 2ol A24F 1] A, ot F Al W
Yol vizstehs AL ook, T HEe zto] B42 0] T, ol
= wee) Pl Hal ks A ouad,

smilaity = coo) = T4 = = % XB: y b
1/;{@;)% 5 ;

[1%12-9] ZARR! FAHE

o el AERERR)S FH5te AL Tt @A 2Rl =4 A
HIAS Agohs AFYAREE Netflix, Amazon, Google 5©°] HEFAIO|H,
, &AL /A T o Atdoll AA =UiQlolA AH| A7 K

o8
wEHA Ao 25 AEA Ay dARe F=usTE(ERS), wePal, k]
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(KnowRe) FollA 8= 4 Au|AE AdPstal it AH|A9] E4do o
FA A daEEe] gEAT, fREe] ABA dAAE AR

29 e 52 ARAF JEE o83l ARgAA

445 £A2E 229
27|l 28 208 WoR A7rt HYAT AT ERol: SNSE @
8% A4 Pl ATHET rhEAL, 2019). E, § Zelzo] wre

ZtaE A4 BESHinformation and knowledge overload)E S3lA QJAHA
Aol g 4 Sle AA 2 AHIE @59 WejEd, o|F sjdstr] fItt

A7 Fd A A"t (AY A, 2017; B, Palese., A, Usai., 2018).

_I.4

zAwsle ARdon B w2
B, SaAbso] ATsls ylgol g

1 2 3, 2006). EF, 7]
zo] o1 Taz 23 PEe ULl §A4T dsEwre masis 497t

BY] e fEe] e EH2E ZAsts d Ml glom, Aze E

H=7t WAstAY st5a7 HoH ASEE S|t 4] Frh(ErAS,
2013). 24 Snalze ARA} AAEE AuD, BE A Au 2 o)A
Eg 7l 2429 s5|2Eg, AMo] sAER), ZeAHE 7HF =4

& SAZ J8 27, @9 WHY 24, AT 22 /W 24, dold AR

’

71 FH(ZERA &8)0] lod, 3 A2 A ofefio] &e} ¢t

=

4 E% 2 9 23 Data =74/v)1

Fap=! s Hof mujol | AR QI |« SIS AR (tem) ] AR

S A D°7Hf 5o = | BAFE, A4, | 28 YUt 9y, AAgAe] As
A 2d etog ge sy | S 5 54| E e @9 fopd
(& 74 2 T eFA 2AC | o) BAdgo] £T Rop oA
B | A weh o | RSl gere wol Wi A% A
2 AR | L mgdeld mEd | - 4FE Sol m | - 38 Hofe} Zo] 43k Sow
Sk A | S A%slel BY AL | W R JlE | muel Sk Agd Pae 14
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. TIH A aF A~ ol Y] =

Eﬂ% H]'E}EE _Zr;-q 5]—\:!71(:1%—0’1 i =2 T %H_, —7—105,’_01] E1:! /\]'Eﬂa

° R |- Higog 33 Jbs
o | =g . - 187} -8R ARl BestAT A
= = . /\]__9_11_7]_ }:{E‘Oﬂ o »O H°O QL Ji
A ga S e o | TEAEER | A $2 wA dolEst A8
— = < =y = I '

Hme am | ®AE ) 2H2EHY JE2 s o, A

= Ry | eRETE CAFE ABA | & 717e Ads] 2A o §
2
7]
l:ﬂ- %]&1401 . /\]'—Q-Z]'7]' ZJ:LOﬂ . /\}'—Q-Z]'7]' ¢ /\}-%X}‘ 0};7((;—0“/\1 1:/_}%5]-%]?_}: j‘”
= © I © 25}7] 22 HHAl glolg7F AL
= B A st AN 7|9= 33t 7]9= = °— o =
™ - oA} AMES. 2] o aw | W 2ESHE FE M @ A
A | B | FRAARETEHEEAE o e mag 2ga v

A = Pt - Ze2E YollAo] 54 7L )

EAo] det 282 | - 48R Felz 22 P Zelx A9 T
2E2HY | g2 a4st, 2| o 4E Ak 5 ot 71E A8 ks
Za 2z | AAH Steld Zel | AR 4d] | x@Y WEY 7N RIS Fde

= 44 fEe F| @A A4gslr] ol o tjotoz A g

obA A 7Rsei, @9 THAE B2 s

- Z4glo} A2, olu]z] | B B
e FAE | 2y oaxmg =o | L 2Ex - dd9] dop FAvMoR =

gl oo o | T Fo7] olE e}, 1§ HopoA
Jar 2z | 2 ol Hisg | wEtdolE el e oy

Eﬂé‘%a’o]’—ir% T = - o Ha

e AL 7ol A A E Z]gFo
« 22} (User) ]’o_ Fo] A= \_%El’} 3 ,]
o s o E2g Bofo] 8] £, F
I < ZH= Ao |« R tem) A8 AFE O] 27 Y& AAL E
o I =3 I3 il T T =
A9 BET | 4 wsw AgA, | - e R AN
. H]25t ZE2E 2| AN g AZd 54 BEs B
R RRE | @ Ao} WolA)7] whel ohe
FA 4 (User-Item e 9 ma
Matrix) T _
sl gof Sof Felx 3ol 23
cB2Re] Aotk T - Zelzo] i Agstd 2® A
i ZE 59 B A || Loowe = | 801 7Fes 340 M5E o,
B FE | me g Ane A ew qg | 1Y EE MO gRE fEs
St = | FEskel 23 o zz | o FHESHE B

AT F2o] wAl oe xolE, JgE 5o Aue} =

2 7% 48 K5 Aol 7Hsq B FAo| A

2jedo] BAS £ B
dOlHAA | e n gz | W8 ST | U we AU ulge] Ex

_ R - 1 R R o2 AL oja ] =Hsl Iz
At 22| dolHeld dold A | o) Te¥ | ¥ lf 4% ofua S &

) Ao pzem x| 209 AR < Frsp gL dole
(RE=AZY | = | @RARAD | Edo we 2a

e Sl 4

o=




h AR ALY

N

FE7F Alade Aerte] 24 HolaE FAste] Ako] ZAE FEd
€ AodoR gofeh ARAY A 2okl Ees F71 flsiA AR EA
qow, Hdoly 7|4 miled o] duEe ARESHH ARGAlA A
golHE d&stal F30] 7Festrh(o]85, 2019). wAlzd2 ot Hlol

BE A0t dss AdYPLdemy oy FoAeg PR

®eoe
Web gnaly A

21

& E

=

W), ¥ o]

— — e 3 —
— B o ol 1 B

f oj| o] £{ | o] A /|<— G M L LR
s — — M2}

—— _ )

[1%2-10] AR} A2 2Lz

A "EFY(Collaborative Filtering)> tF4=9] AHgAIZHE I A5 A
Hoj| 7|¥he Fo] AMgAbEe BAHAE ASstAAY FAdste Wield. HlE
Fd dagEer g9 "HHS ARESkL 9led,

Ade Dt Hlaste ZlollM dlolu yiAistd mde ol §dTHER

_IQI_
¥, ATE, 2009). EHOR AgAe] ATEe B E@L vigoz W

Eas
S
2 obd AulahA) e ololge WA FHsHs WACITHM, Vijaikumar,, et
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Memory—
Memory—

o 220z ¥y

Matrix=

% 4 9

o W87l

874k 53 (Content Based Filtering)

R

st

El

7|4t e

HJ—I:H

it

A

o= AgH:

a4

S
1

o]
AR

based
based &

5

a4 Model-based

HYe 2 AgAE 1 AT 4

A ol
4 - NG 5H= olo|Hl=

ZYzpo] A olold] BE=9S H|W

R

=

Z|4sttt, Model-based=
el Matrix A& th4=(Factorization) 7|49
AlArot=
O] A @ ofol’]l Matrix® ofolH]

Z., et al, 2018).

A P
85to] AHE
o=, A8
7]

User—Item

o

H=

Z]
S

ofoldl 54 MatrixE 24

=

t fFAES

Jt}(Shuai,

H

i 4

S

\_.

ofelglat fAHGE ofolghe Fske WHAloltt

|53

=

AHgA} Agats ofolde

=]

of WS Hg
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817 S1slAE ofoldlat ofoldl 7he] APHE WOl AAuo|2rt FEE
ofck gt Wet SoF AulATt EIINY FALTES AgHL 9o
u, e N 2EE e N FPAAHAE Agxte] Zeataln 4E
A5ty Uie] A2e AE ARG AgA W

__%_
T AoBA =, A¥E, 2018). W8 7INE =4

e

= i T

W@lt

varza% APEAL B

ez I_nno o R

SAEHE AP XL C
&
—
AHEE D

[Z2-2-12] AE71F £4 daes g

eh olmlA/FRAr BA

At SNSoA EAstE wastaatze] FFe °lvAl, 949

fgo
g ETh olnlA, SA4 EHzo EHL A JbE Bl Agel:

v}

OpenCV(Open Source Computer Vision Library) gto]Bg{g|7} 7H Hol
AREETHE AR @], 2019; et €], 2019; A<, 2019).

Opencv 541 AFO]E(Opencv.org)e]l @2H OpenCVeE 2E AN HHF
H 9wy AnEfo] gtojHede|, eEA T AlFHT, 2ol
geoll= 2,500707F W= dargEol o, WAl digEs Adt)

A

>
i,
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drgE FRE= 42 4, =4 A, T VT EF ds 4
3D F&& AY3e}h Google, Yahoo, MicroSoft, Intel, IBM, Sony, Honda,
Toyota®t Z2 Z2% 347} OpenCVE AMgsta ook 7 <ol
C/C++2& 7fE]9lom, C ++, Python, Java @ WEH(MATLAB) ¢lg Ho]
AE AR, AwE 9 mjEgo] HiQlY  Eof JhdelES A5,

TensorFlowe} 2+ =

)

o, M

S R EEE R

rlo
rl

&l

rol

4) dlole 3 7&

CRERE

AMARL P ololt A (Word Wide Web)oll EA AHoA HARE
e 4 JEs WEol AZEofoltt, HH {32 thekotAl EAstH,
dulo]7], HAE, omz|, F4F T HEE ZIoty rk HAIA

H
A= (Web Crawler), 194 (Indexing), F&(Searching)e] Al @A S 1A

S 9
1 =

= olF2 3t ¥ A== (web crawler)= 2&#0]al A-Fokd Woz 4
E 9olE e FASt FEE FAHStE coRE daEeHJFTE,

=

2017), et B3 9 T2Yolety Rk YSetol=he] FrhT 3
B g AR HA4e Sushy] 98 gol AgEt s&olt 9 28
g AfolEo] BE Ho|x] o] BAES AT, AdAste] WE 7
AoHRGZ 9, 2019). B4 AolEY HY RS Fust §E
AolE Ei old £30 ARE st SE2 AgHTt 9

mlo

ol

r—{lj

o
~—

filo
N

1
HE
==

gol F&E 94 IEHWeb  Crawler)7} <QIHYl  AApolE

o
e

o

W
i

HTML(Hypertext Markup Language) HHo|#] A¥H glojg F& 2 uiA4

(parsing, £AGS ofn] oli= ol 72 Held F o5 FESHE &), o
o/6 A% ARl 3pAR olFATHEAY 9, 2019). W ABYA FZ,
ey AHE =4 dolrl T AR, FA|, dedeld Fo| A4 T

A 7] olRAct. 9 AE=o] AYGAL obefo] 1y L.
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DB
Keyword Development |
Dictionary by Web

Crawling

b 4

[12-13] § 289 XY A%

4 AEHS BA= HTML 2EST
o= dlolele] Algdel ®AZF St 187 wfZel XML Feivt JSON 3
2 dolHE 7HaEo] AHgStHRAA, 9§ <), 2018). EZF Hldo]H
HAAE oAM= Hgo] Jheoth(AslE @], 2017). ol Fof Wit =

29 44 9 5ol Fhsstel, WASEAR DBE WA FEste], vl gt

filo
4
o
ol
8
lo
X
o
o
My
Mo
oM,
2 o

AZHS FAase 4= Stk 2EY 7|9 EAL ofgfel met At
[(£2-17] & 2EY 7] &4
=g nE A BE
38 AfolEQ] URL E2& #Tshe 7%
d A7 | A FE A 7s
« URL, AAS oo|HEe] HdEst= 7l
cAHe] £5/A4F 22 I TEE S+ dE VS
1 894 7%

dlofe 2 - A 7l
ofo]HE 7|F

-
=
—
)
>
|m
.
%
N
or

-8 2EY 7%
£719 diolgE #4stEz 248 HolgE JdAeste 7E
oflo]HETE ) Ao Eofl HTshs Ae WASH] A%t 22 Al
H2A 715 - =
FEeF WaljtE 96 ES robots.txtE HAhE 7%
[EA4: dlole] ME7F AAx" (2020) AFHEE A2 A=)
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) Open API =3

H 2EHo] oM F¥= HJHE 7P = Z]&ol=hH, Open APl 43

a2 9 29 FA7F A5 " dolHE AFshy] 9t 3 Zleclt 4
Q4 ofe] & Erto

[3£2-18] Open APl 7|5 &5 E4

T8 BE A RE

L% AolES] URL 522 Pjsis 7%

474 | -4 A1 AP s

oo]MEE e 7|5 2 oo]HdE 9 75
ool ME7}F mash—upe] 7}F58HEE RESTFUL H419] APl AF 7%

T8 1 2z gad s2w R 2o A1k

A 2]
CRUDE do|HES] HAER AlFdsh= 715

JolHE
I « vt AY o] (XML, JSON, RS9)Q] AR AlFHAS 21
o

<5 dlolge] g Ao oet $9 A%
- 27lel golgg fyslng Bha dolHE AAsl: %
W )% | - Ae A dlelee] aset 2y Axgle] Fe] el mEske Sl

[EA4: dlo]g HAE7F A2 (2020) Al5ARE d7AF AHA ]

5) F Al2" At A

6) dlolE A&7} x4 ¥8. (2020). http://www.dbguide.net/index.db.
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7 otutE(Amazon)

ofnfe] AHAE MBook) A AHAZ B4 AL Heold A F

A g2 A AR Agsty, wAY Fo) WL sto w7 gl ¥

07 Fgo] e AE 4 AHAS ATeln Yok obuhEe] B A A
A

oA, AH[ZF] pof W A PEIE RYEHst 7|Eoto], AH|A TR}
A FA ZAT FH ABIAE AFStal Utk ofrkEo A= Item—to-Item
Collaborative Filtering A& AREste], A& 7|F02 GAIEE %5}
T4 A 2"l Agste], 17 41t ofoldl] 4=9f ¥AGlo] HEF HlolE 7]
gro] i3 = AH|AE Zdstal Qltt. AR THY] A 7|REe] ofo]
g Matrixs 7|¥rez 149 4l A= HolHe} 7|oF Rt YEe
st Qlo ofeldlS 7|l m WAst= thefet ¥A HlolHE ARERS
X, Hlolg7t FHE4-E FHY AYgEE Y o+ e TS AREStL

Rom, =4 & AT} ZHGreg, L., et al, 2005).

ofo
ol
4

=
_E
TN
Mo
_|CL
&
1o
|

e
NS

User-based filtering Item-based filtering

[C1/2-14] opntE S Au|~ Ll
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) dE2 A (Netflix)

AU (Net) ¥ FoHFlicks)E &gt ofnle] nl=9] F+E9 ZF= AH|~

A% 4o, AgAE] HEEE B0l Aotk BEY ZAZE 47

F2, 7HHaie], vje, SA9E 5 = Id HJH 5o FARE HFS 7
71 3de EAgste] AHQlet = AEAE AlFstal Sk UEHAE 2
718 @9 "E 3 Model-based Collaborative Filtering algorithm)& ©]-835}

1€ FE L wAdE Besl Hlaste AelA Hlofu, Zkm Qfell W

Collaborative Filtering Content-Based Filtering
Read by Users

Read by User

LAAS

[T1]

GRS

[T
e Bﬁ
SAAA
(RN

‘O‘ Similar Users . \‘\\ Similar Articles
[ ke

\
= ‘\\

= ”’ ~ W —

— - » o —

v—| ¢ L (b T

thH =T 2H(Pandora)

prehs 4000 A7h Wi 2od 54 Bol AgAelA gote 33

ME|AE AFshe, 52 As Z2AEMusic Genome Project)S A-&5k1L
At ot & QIEY gHe AEY AH|AR, AREAREO] 2of FF AH
BAHEE BASHL o|F "o R ZF ARBAA SrESE &ofte FH AH|~
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g Agstn ek BA Al mRAEL g2, HE S4 5 4009 A7 4
L gof £4e BAste], 9o AEIFE0] 999 BE 942 A £
4 dolHE vgoz g4 AAY gord Aol wE Sok F2 A

430| EA/g/D NETP L el 2t 45|
898 BAs0 4007l — Roto| Sug oz BAASUINBT| | NST7I g

20| E48 25 eTto| m2Tjolg ZH| Z2OYg Ul ‘ ook 8% FH 4 HE

[1™E2-16] Wrel =4 dag

TN

2 $EH (Youtube)
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‘ User History and Context ‘

L f—

Video

Corpus
———
——————m—
_ ] Video — ol

Other Candidate Sources — Features
-
-

[292-17) $5F2 33 Fnels

hundreds

ah) ESCO
ESCO+= European Skills, Competences, Qualifications and Occupations
AR, 18 =AY ws-EAAet dE Je(A)/dFT A4

9 Aol gk 67) ol Hole A AFsHe Aulzelth ESCOE %2

)

10

2 A
Ao EFRAALte] Qv A FEE ERAA H ALH T A28
StHsty oy, E5F LOD(Linked Open Data) @Ef= HjiEsto], 9B BF
AA 2 AR AA"HY AZo] Jhesty Fo 2w AA e HE §E
(Mapping Hub) &2 Z8Ptch(E3]4, 2019). F3F 2942719 A 2
350,00071 o]/ge] ¥sl &ol7F TEE o™, 13485709 A|A-7|& A=

2 514,0007] o]4Fe] T goj7t TEE o] 9t

A4 d AFEFY A
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[24-15] LAleS HAE &7 4

= wAeg A
CPU * Intel ® Xeon® E21%4350GE * 1

«4 core * 1EA
MEM + 16GByte
HDD +SATA 1TB * 1FA
NIC < 10G * 2

2] SW | +Cent OS 8, Python 3.6.8, Anaconda 4.6.14, KoNLPy, Gensim Doc2Vec

ofafe} 2t
e
AFE 2t Table
s . 74 232H
(F) AEA

AFEAF 22| Table

_—y
2 table
Q2|-2e= o)
e s A SojaE| Sejrepy
= R Zelx 29| A4 Zeli= 29 table
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ol gEg Zdze g o

EDA(Exploratory Data Analysis, 42 doJg] EA)E s HlolH

eU——
ool ol

o] &/l E & gloe d%
A2t Hole 465,525
Zel= gol& 34,60971 A 7] Rz 5
. siesa | 129 A 1A A
=Ta e AT

A 28 BE e AR 403,868 A AH-8AHe] 86.7%
28 AR e 2d2 12,29771 A ZH=0] 355%
1070 ZHA] ol 283t A& 44,6913 28 ddAe] 11.1%
2071 =FA] o) &gt AHgA 71,5573 28 ddAe] 1.9%
28 AR 10 o] EH= 10,5724 AA ZE=o] 86.0%
&8 AR 207 o] ZHl= 6,47671 A ZR=0] 52.7%

[F4-20]0l4 22¢l Zdl= &8 TAE X
AMG7F 1738 AFgA7F 196.54374 08 A9 48.7%2 AR (A H]-&
stglon, gaqt Zel=o] A7t 107 mlehel ARgA7T 363,198 oz, A
Ael 89.9%%5 AA (A& +4 HlE) Stk FAll W EE ofet &
ct.
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[34-20] AH8AHE ZEl= 54
AH8AbE e A7t A7t A2t
2d= A% | AsA 5 P 4 H)& il

1 196,543 196,543 48.7% 48.7%

2 82,039 278,582 20.3% 69.0%

3 36,734 315,316 9.1% 78.1%

4 18,256 333,571 4.5% 82.6%

5 9,451 343,023 2.3% 84.9%

6 6,582 349,605 1.6% 86.6%

7 6,935 356,540 1.7% 88.3%

8 3,715 360,254 0.9% 89.2%

9 2,944 363,198 0.7% 89.9%

10 9,959 373,157 2.5% 92.4%

11 9,199 382,357 2.3% 94.1%

12 3,431 385,787 0.8% 95.5%

13 2,340 388,127 0.6% 96.1%

14 1,794 389,920 0.4% 96.5%

15 1,387 391,307 0.3% 96.9%

16 1,246 392,553 0.3% 97.2%

17 1,254 393,807 0.3% 97.5%

18 2,154 395,961 0.5% 98.0%

19 1,030 396,991 0.3% 98.3%

20 668 397,659 0.2% 98.5%
[E4-21]o1M ZR2S G-8eF AAEA7E 198 ZR27F 954d0=, A
Aol 1.8%E AA(ZH= w@)stAtt. Ao R ZH=E &84 ARSATE
207 o]l Rz AA] 48.9%(100% - 52.1%)5 AA(ZH= +2] H]

£)5k3tt. Al

HE= ofdfiet £t
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[(34-21] Z =28 ALg2F &= 5A
e =9 EA:ES =
FH= N FH= v
AHE} 4 5y 534 H&
1 954 954 7.8% 7.8%
2 447 1,396 3.6% 11.4%
3 266 1,662 2.2% 13.5%
4 182 1,844 1.5% 15.0%
5 181 2,025 1.5% 16.5%
6 259 2,284 2.1% 18.6%
7 163 2,447 1.3% 19.9%
8 128 2,575 1.0% 20.9%
9 101 2,676 0.8% 21.8%
10 541 3,217 4.4% 26.2%
11 572 3,789 4.7% 30.8%
12 516 4,305 4.2% 35.0%
13 334 4,639 2.7% 37.7%
14 289 4,929 2.4% 40.1%
15 239 5,168 1.9% 42.0%
16 282 5,450 2.3% 44.3%
17 382 5,832 3.1% 47 4%
18 309 6,142 2.5% 49.9%
19 262 6,404 2.1% 52.1%
20 258 6,661 2.1% 54.2%
6) 4 ga8]E TE2EENY] 1d AiE
(7H AAz] 9 EDA A
golg AAglE 2giel nY dfdoer e oA niels CSVE HE
stal AASHE ZAS st 121 HAAE 7 gad gojgE 7Hte
2 g4 dolg BAE 9o &8 AR digt 5AE 5= EDA FHS
sttt XA e 9 EDA Axte= ofgfo] 19yt Ft
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FEE EDA

hist_1.csvhist_2.csv
hist_3.csvhist_4,csv

online_contents,utf8,csv
online_enroll_1,csv
online_enroll_2.csv std_cnt_stat.py:

std_clean.py: G|0|E{ A, 3 2t online_enroll_contentCnt.csv
std_user_stat: §A4{ 2t &% 3t HEE join online_enroll_userCnt.csv

online_enroll_clean.csv
user_info,csv

[(184-26] AAg 2 EDA a9 313 Y&

) AH8F 2HAH A8 23 vy
AgA 1ES Sad, S, B2 g 2esHS Jojsiu, 2eAw

M2 Q7] SRR 298 Fekdt
231 -32H

online_enroll_clean.csv
user_info.csv

std_clustering_combi_online.py,
std_clustering_combi_offline.py: (8t

0
2]

=, 84, 2F) SAHE Y| 22 22EF

top_content_per_combi_nodup_offline.csv
top_content_per_combi_nodup_online.csv

[Z2-4-27] AHga 292 7|8 34 74 W8
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. user_based_recommend.csv
online_enroll_clean.csv - -

I

std_cf_online.py: SAtet A4S0 22t ¢
std_cf_online,py: &8 &2 47} 207/ 0| A Es =222 1502 :;.4 =
o A28, BE471208 0]2l ZHAY
2Z35t0 user-item matrixS 44
content_cf_nn.csv
user_cf_nn.csv

user_item_matrix.csv

std_cf_online.py: 26 E |'°|matr|x°1|k|”

std_cf_online.py: 4 Cgk ZAFOl(cosine) FHRHEZ QA FE 2 2012 JFL]
ﬁ*fiéﬂlﬂ =820 gt 2 A9l (cosine) FH 2AR matriv0f A 2 N °Z-|§E-?,-A|--f.,’-k|
TAEE Al =IE U2

user_cosine_matrix.csv
content_cosine_matrix.csv
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232
225
215
200
188
119
84
82
123
102
100

17,334
12,944
14,140
10,953
1,416
14,344
13,328
12,877
14,344
12,877
13,328
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99
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14,006
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o
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it

R
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)

32

_ B} EES
3|92 userZ 2|8t =
‘ 00 00 00 00 00
00 00 00 00 00

. 00 10 00 00 00
220|240 M user-item 7} (rating) OIEZIAS A28t

(0] DHERIAEZ utility matrix, rating matrix2k2 &) 00 00 00 03 00
00 00 00 00 00

‘ 00 00 00 00 00

00 0.0 0.0 00 00

o

£230= 5 AFBAP} £33 2H2E o9 FoKkIUUE ;q 00 00 00 00 00
LiEt= Aoz, EE8es U E80|=20| OHE A30E

i}% _?_(Hsup 0.0 0.0 0.3 0.0 0.0

8otz 0, #820|2t2: 0.3, 0|&8: 0.0 00 00 00 00 00

00 00 0.0 00 00

' 00 0.0 0.0 0.0 00

user-item matrix 00 00 00 00 00

8: QA & Felx Al A0 00 00 00 00 00
00 00 00 00 00

[184-31] AF&A-ZEl = Matrix
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00
00
0.0
0.0
00
00
1.0
0.0
0.0
00
00
00
0.0
00
00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

ngee ‘0.002 ESFAL}. olFA P& AReAt,

PHo| gte AFolg2 FAEE User-Item Utility Matrixs

0.0
0.0
0.0
0o
0.0
1.0
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0

<
1

0.0
00
0.0
00
0.0
0.0
0.0
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user-tem matrix: 7556(3)x6475(Z) L
A 7A, 9 FHz 4 AT

4

user cosine matrix : 7556(2)x7556(3) 2z
user-item matrix0A F(FH)7H consinegtE
HArsto 22 A HZ 2 OhECE

YA, B A, 4T RAUY 2AR

. 4

ARt user 27|
ZARA S OE EE RASLY RAT
TAZUEO2 0| 2 FEoHHE 7
A,

¥

User-based CF3&4
ZH(GA )2 S SAS0| 285 2H=E

FA A 23 (R4 7t 7| 283282 A2)

SALE

290

g
=
A RAE0]

(1

ot

ol

4-32] ¥ =g

iz}
o,
r
o,
[N
r
1o
ol
e
iz}

item-user matrix: 6475(2)x7556(%) #Z
user-item HEY A3 (transpose) T2

B

ez of: 07 M AT

¥

item cosine matrix : 6475(3)x6475(3t) A
useritem matrix0A F(F4)719| consinegi2
A Arote 22 M HE 2 OrEC

B RA, G RA, A FAZH ZA

St item 2]
7 S(010]e )2 T2 25 OH/RE | QTS ©T
oIt} SASZR0R Ho| g8 HESHE 2A
Ofolet (2812} 50| FHHATY,

e

¥

ltem-based CF 34
A 2R3 AL A 25F0l 2802 (010|H i)of Chaf
item FARl HZS R3(ol0] SAf FEIRE 2HBH,

FAE

n

=4 1y

[1H4-33]3} Zo] A8 A PF(User Cosine Matrix)oll G, j) A

o

A igh A48 kel mArel
(Item Cosine Matrix)o]| (I,

o

fAES ey T

J) /}jzlg o]—o]Eﬂ 19,]. o]—o]Eﬂ
Uehdich fALE FolA el A gk 1.00] He, dizhA
ARGAE 7hO] FAME, &2 ofo|’l Zho] fAtko|BE= 1.00] Hrt

HH =
—EI=

jare] Akl At

A= g

Al dy

o
- E
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User Cosine Matrix Item Cosine Matrix

74 2d=
10 080 068 052 034 011 033 080 0g2 10 035 073 080 019 022 029 035 044
006 10 049 035 038 006 047 085 040 028 10 038 051 067 039 022 076 009
083 065 10 085 081 03% 087 085 042 079 056 10 009 026 069 025 073 042
003 071 012 10 0382 029 033 016 082 043 064 077 10 013 003 032 012 009
007 002 071 023 10 026 043 061 047 053 021 038 077 10 00§ 023 037 003
022 008 037 083 049 10 084 083 007 = 022 08 032 080 043 10 071 084 010
T 045 064 051 078 083 031 10 083 027 |'=_1_| 043 036 027 053 049 042 10 031 021
A 048 010 084 033 025 003 025 10 056 EL 006 043 080 001 03% 070 007 10 013
016 080 072 031 0686 038 083 003 10 072 033 089 034 024 018 033 042 10
016 087 049 076 010 020 073 033 040 083 0238 057 046 031 0380 033 036 063
030 039 017 027 034 026 070 081 008 062 040 016 043 012 053 0268 041 031
077 089 073 047 046 023 036 011 026 067 073 0338 016 082 066 012 008 044
051 057 053 058 011 085 056 005 020 082 002 002 061 050 00§ 077 089 039
010 074 021 083 012 082 002 087 027 010 060 031 031 080 084 078 038 049

[(1984-33] ¥ ZE ™ Matrix

g d= Acol e Agstan. @9 ey 4% 24 wge #3
= 223 Agae] U4 B8 2SS wiwsty, A 2§ 8= 53

£
o
r ]
>
ofo
2
N
sl
‘Ch
o~
~
o
o4,
o
f
o)

Al AH&AFS] 94.3%¢] sfigstalar, A5 A
9] 1007 Zdl= 3 A(TOP 100)°ll= ¥A] H-&ol 20% o4l AH&A7H
6,302 0% XA AREAFS] 91.8%°] oidste] Ao A9l MeE A &

Obo
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[#4-24] 2= A2 = A
Fe==
ks TOP 30 ¥ | TOP 30 ¥%] | TOP 100 ¥#] | TOP 100 ¥A]
ZH=7 A8 | ARSAR HE | AR S AHEAE vl
QA He
A= 50% o4 5,254 76.59% 3,259 47.50%
A2 40% o4 6,002 87.49% 3,689 53.77%
a4 30% o4 6,470 94.31% 4,530 66.03%
A2 20% o4 6,676 97.31% 6,302 91.86%
a2 10% o4 6,758 98.50% 6,771 98.70%
AHe2E 718t g e ol sl 3] HFE dTS =74 HlolEe] dF
= EF 1" ofet 2.
o JEHS  FHYL0E FHUA100Z topl00
BAUS  Fdacie mzAe | mBA4  2ags | ©0PI0NIE wpl00usg
1582 52 30 51 100 100.0% 51.0%
1583 53 25 45 100 83.3% 45.0%
1584 52 28 49 100 93.3% 49.0%
1585 52 23 36 100 76.7% 36.0%
1586 54 30 53 87 100.0% 60.9%
1587 23 23 23 30 76.7% 76.7%
1588 52 21 36 100 70.0% 36.0%
1589 23 20 20 20 66.7% 100.0%
1590 49 27 39 70 90.0% 55.7%
1591 48 23 40 100 76.7% 40.0%
1592 35 23 29 100 76.7% 29.0%
1593 A4 21 ELl 100 70.0% 31.0%
1594 49 30 49 70 100.0% 70.0%
1595 50 25 35 82 83.3% 42.7%
1596 25 21 21 29 70.0% 72.4%
1597 ELl 30 30 72 100.0% 41.7%
1598 35 30 31 88 100.0% 35.2%
1599 53 28 50 100 93.3% 50.0%
1600 41 0 0 0 0.0%

[C14-34] A& 7I9F <) BEF dloly 4% ot
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QAT A PAS kst AZstgtoR Helr o ojng tehd 4 9]
SRS 2016). HIAE mold BAL 918 wyei udolg A7%
(Visualization)ol ] 714 Bro] Abgahe @Easel R Z21efe Aol A
gslolth R Zeaely ol taFe EA9l A7ish B4
AgEE Boldh, B4 B4e R-SudiodlH 2Ye Aaste] BAL

%tt. R-Studio A shwie ofefe] gt 2t
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55
ed
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R
ol
ol

]_

S - Of - — Go to file/function ~ Addins -
@ mESatesy SRR
- Source on Save Q-
1 setwd("c:W\\r_exam™)
2 dnstall.packages("KoNLP")
3 install. packages ("wordcloud"™)
4 dnstall.packages("stringr")
5i install. packages("arules")
6 dinstall. packages("igraph")
B ~ ####RFRFRBRAFSF SR EH SIS RIS HEHEFRER AR AR ERRS RERFREF R HFEF TSRS A RN HRFRFREH
9 dinstall.packages("arulesviz") #arulesyiz W Hd 240 ZAE Al Z=ot= B2
10 Tlibrary(stringr)
11 Tlibrary({KoNLP)
12 Tibrary({wordcloud)
13 Tibrarylarules)
14 library(igraph)
15 Tibrary(arulesviz)
16
17 ~ ###FFRFR AR RAHEF RS F SIS HE SRR RRRRRRRS RERERERR EHEFEFEH E==Es= HRARRERER
18 # B2 HEE 2T TH7| F doparallel & E &
19 dinstall.packages("dorarallel")
20 Tibrary(doParallel)
21 registerporarallel (cores=4)
22 usesejongDic()
23 datal =- readirines("==Z EH_$ &= H _txt
24 datal
25
26 ~ FHFFHFRERERFAEHEHARAF TS FFEFE AR SRR AR AR R AR R AR R S HRERERHER
27 # Otefl 2] nchar S0 £ 7
28 dataz =- rFilter(function
29 dataZ2
30 tranl =- Map(extracthNoun, dataz2)
31 Tranl

[C196-1] R-Studio Ul

T3h R-StudioolA Algst= m71%] & KoNLP, Wordclcoud, Stringr,
Arules, Igraph, ArulesViz, DoParallelE AH8ste] 29st90H, Map() ¢
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[#6-2] HAE u}o|

ol
g
>,

setwd ("c:WWr_exam")
install.packages("KoNLP")
install.packages("wordcloud")
install.packages("stringr")
install.packages("arules")
install.packages("igraph")
install.packages("arulesViz")
install.packages("doParallel")
#H#H#H# 17| A 29
library(stringr)
library(KoNLP)
library(wordcloud)
library(arules)
library(igraph)
library(arulesViz)
library(doParallel)

### Hole =Y
registerDoParallel(cores=4)

useSejongDic()
datal <~ readLines("4=74_ZA.txt")
datal

i o832 2 A
data2 <{- Filter(function(x) {nchar(x) (= 200} ,datal)
data2

tranl <~ Map(extractNoun, data2)

tranl

tranl1l <{- unique(tranl)

tran2 {- sapply(tranll, unique) # FE% To] A A5}7]
tran2

tran3 <{- rapply(tran2, function(x) gsub('S}HA|",
tran3 <~ rapply(tran3, function(x) gsub("&<t",

i

i

tran3 <{- rapply(tran3, function(x) gsub("-", "', x), how = "replace")

tran3 <~ rapply(tran3, function(x) gsub("3Ft", "', x), how = "replace")
tran3 <- rapply(tran3, function(x) gsub("sA", "', x), how = "replace")
tran3 <~ rapply(tran3, function(x) gsub("3}7]", "', x), how = "replace")
tran3 <~ rapply(tran3, function(x) gsub("E°l]", "', x), how = "replace")
tran3 <= rapply(tran3, function(x) gsub("SFA]", "', x), how = "replace")
tran3 <~ rapply(tran3, function(x) gsub("7H&4", "', x), how = "replace")

tran3 <~ rapply(tran3, function(x) gsub("WWd+", ", x),

+ how = "replace”)

tran3 <~ rapply(tran3, function(x) gsub(""[a—cA-z0-91*", ", x),
+ how = "replace”)

tran3

data3 {- sapply(tran3, function(x) {Filter(function(y)

+ { nchar(y) >=2 },x)} )

####H# igraph( ) W712E 24

tran4 <{- sapply(data3, unique)

wordtran <{- as(tran4, "transactions")

wordtran
class(wordtran)
inspect(wordtran) # IR AXG AIE &

#co—occurance table

wordtab <{- crossTable(wordtran)

wordtab

AT T A EY

ares {— apriori(wordtran, parameter=list(supp=0.01,

+ conf=0.01)) # apriori ¥¢12|& o]§ AT™HZS =&

summary (ares)

View(inspect(ares)) # 2|2 =, A=, F4= &9

#HH# A 2 s

plot(ares, method = ‘'graph", control = listltype = ‘items"),

edge.arrow.width=2)

, X), how = "replace")
, x), how = "replace")

vertex.label.cex=0.1,

edge.arrow.size=0.05,
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s 0, AolE, gt 50 F|9ESe] A9ld] LEE Yt Bo} Az %
@ 7192 ofde] 1wz} P,

[#6-3] B7F 23 F82 7|9=

Keyword A& T4 2z}4l AL e g ThoF
Frequency 256 219 194 124 115 107 90
Keyword 7Het WA | AREE | =H] A a8
Frequency 87 65 58 53 51 48 48
Keyword =°] SHA & Lk AR A% A
Frequency 38 37 36 28 25 23 22
Keyword 714 <4 el e BT orat 178
Frequency 22 22 21 21 20 20 20
Keyword | otol& 4 St L A AL 3zt
Frequency 20 20 19 18 18 17 17
Keyword O SiaTh e Bl A= Eigd Wt
Frequency 17 17 16 15 15 15 14
Keyword AZE Cis AlH| 2 el il A= =2
Frequency 14 13 13 13 13 12 12
Keyword T 713] ok s e ol & °o]-&
Frequency 12 12 12 12 12 12 12
Keyword =) 4 W& A AL | =23y | Shold
Frequency 11 11 11 10 10 10 10

[36-24]9F o] H7F At F8 7|E7F Z=(256), U ((219), =<
(194), 7 AH124), Z=-&(115), Z8(107), THeF(90), WAH6S), AHIE(58)2
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ABSTRACT

A Study on the Recommended Platform for
Teaching and Learning Materials Based on

Blended Learning

Lee, Dae—Hyun
Major in Smart Convergence Consulting

Dept. of Smart Convergence Consulting
The Graduate School

Hansung University

The educational paradigm is rapidly changing due to the
development of information and communication technology following the
4th Industrial Revolution and human disasters such as Corona 19, and
the number of cases where blended classes are conducted using online
learning materials in classes is gradually increasing. There are many
studies related to teaching—learning methods to support this, but using the
latest IT technology to provide online learning materials customized, there
are not enough research cases to use them as teaching—learning materials.
This paper is a study to test user satisfaction by researching ways to

provide teaching—learning materials customized and developing a platform
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for recommending teaching—learning materials that can be gradually used
in classes. In order to set the scope and direction of the research, online
surveys were conducted for field teachers and expert interviews (lst and
2nd) were conducted. As a result of collecting opinions, the direction of
the study is first, it is necessary to provide a way to effectively provide
vast YouTube (Google) content as teaching and learning materials.
Second, there is a need for a way to provide teaching and learning
materials through content quality management. Third, there is a need for
a method to effectively adopt teaching and learning materials by using
the quality characteristics of teaching and learning materials. Fourth, it
was set as a need for a method to utilize the adopted teaching-learning
materials in the education field. In addition, based on e-learning
advanced service research, research on teaching and learning materials,
and artificial intelligence technology research, the implications of
recommendation algorithms and recommendation platforms that can be
used for education were derived. Based on the suggested implications and
the direction of research, we applied a recommendation algorithm to
recommend customized content from YouTube and Google, and designed,
implemented and tested a teaching and learning material recommendation
platform that enables sharing and quality control of teaching and learning
materials. . As a result of research, 1,288 opinions were collected from
field teachers, keyword analysis was conducted using R Studio, and user
satisfaction was verified through human testing. In addition, the efficiency,
reality, usability, and applicability of the recommended platform were
evaluated through 24 Edutech experts, and standards for the speed of

searching for teaching and learning materials and quality verification were
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presented. In addition, through 50 user expert teachers, the search speed
and quality management speed of the recommended platform were
measured, and information satisfaction, quality satisfaction, and search
satisfaction were verified.

This paper is a study that suggests ways to utilize YouTube and
Google as personalized teaching and learning materials, and to apply
them to classes. It applies a recommended algorithm to the Learning
Management System (LMS) and applies it to blended education sites. This
possible recommendation platform model was newly proposed. It is
expected that the results of this study will increase the number of cases
where e—learning content is used as a teaching and learning material in a
blended learning class, and provide customized content and quality
control to help improve the efficiency of education preparation and the
effectiveness of learning. In addition, it is expected that the results of the
study will be used as an online content unit object (Asset) to be used as
additional research materials that can be used as courseware—based online

contents with various teaching and learning theories applied.

[(Keywords] Blended learning, non—face-to—face learning, recommended

algorithms, teaching and learning materials, ICT learning
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