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University Reputation Assessment through AR-KNU Expansion
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Abstract

The existing university reputation assessments have several problems such as high cost and sentiment deflection.
Therefore, this paper proposes a university reputation assessment through expanding the sentiment lexicon of the
previous study. To achieve the goal, the previous sentiment lexicon is first expanded using rich data, and topics are
extracted by clustering. This paper evaluates the university reputation and analyzes trends. With the outcome of this
paper, we can improve the problem of the survey-based university reputation assessment and can also identify the
relationships between data size and university reputation. In addition, this study can be used basic data to improve

university reputation by topic.
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36 AR-KNU &4< 53 Ulg Ha: H7t

.M 2 olg|g AT ZAFE o8¢ g HAE A W
Mol FANAS 93 H2E HolHd tjste] 2}
471 Al o] AFrgale) Wt g E}o': dol Ags &8 tigER £4 A7 28
g 2ol ZEEY AW 27 Sl o, ATH9]. ITolAd A BAE o] &g gty ¥
A3l B2 A3 o]l tigh HEA ol %7}3}3’_ 9% g5 B4 u A3 s3Edoen, tiste] Ho
oHI2]. 53] &2 729 SNS& W4 2 AE T 23S Y3 Z gt tidk 29 #AL B
7 2L uAE Halst] AAte R Fhee B ABFATHI0M12]. A4 4L s 238 7
< ¥ AR Hdgo] JbestEE AR 4kef A 2 tefsk SNS SolA HeolHE FHsta AnEs
S FFa i3] ol vAY 9 HY o Hg o2 s 9 }z-s}oi‘t} o] =2 AE 24
olH | F7tet 3 tlolEl mlo|Yd(Data mining) 7| 716k tiekgrle] EAls)AS Y3 71EY A 2
NS Jmto g thaksly @Wo HolE S 83l A 71Eke] tidt Hae %7} ATE FEe12).
or] Qe 52 &8 9% AT} s 13 2] A4 AE FEF8H] w2 7] tig g
Zolth. AFIAE %‘WJOE S7hhe 22l A EHe FE90a, 2 S B3l w2 714K
2 9 SNS9} e HAE dojHo| ts) #-&3 FAE BRIt EF7E A dig oig Fa=
AEE EE3 %*46}% Aol Al 7ol o B7He S8 FAE 244 Fuo] 3-8 ves
FEHI ITH4L Ado] AHele g2E tolEld of ZAsle] 23 YATE TE3 I HAE
3 ARAN 9 FA EF Y Vs F8std go|Ee] I/} FE8A gornz s uolg
FHo JEE B8, 53] A EEdhe 2 o) B} A, 12 Qs 728 74 AR
A E-4(Sentiment analysis)©] ThFg TmQlol| A & 3717} #o} FAE tjste] ZAo] W= A
S5 TS 7F EAg. o3t EAle B4 Ayt A
olg| g “%011*1 AANTe R F7lehe 22kl b dom A & A TE zo]Z HY £
olfo] digt tFy A8E EMste dA7vF & o]t}
3] AP glom, o] FI 71 e A webA o] =ES HolEe 712 F7kste o
=4 A HFHo2 BYstd o2 A < ABAQ Yty His 24 *‘4_64" 3l A=
weA tsskar due]. HEH oz YAE FH] ¥ g2 7S Feka, FUHE dolHE &43)
st TS Rea 2 HYE FHlske tighe] of 7+ APRS A3t g Holg =7]d)
AL uld WEke gighg T nge HeS 2 08 gax Hsts g8k, AAE HolH=E
HO]E} oebA ook s Bl e HasE BE gyt &Hol #g Fo| BAE %
2733 BrRsle ATl FIFHIT Sk o} o]& f8 B4 o digty 71YsE B8 4
tiete] Ha 4 9 EA4 S 93 dEH o= A = Ll F2 JAE £-Ea, 7129 AR-
S5 WS AT 2AF 7|REe] 7o} o] A KNU 734 AFH(Academic Reputation-KNU sentiment
gl 7S o8¢ b HoE ERHL s]Ee lexicon) S 7]HFo. 2 tdt Trdlel] ojEZ ol A
Ai ZA 7|9 g R SAL FYYEAA AL dReth sAE 74 AAL sbto g 7t
M Fshe Ut TFH/PE AT YR giste) A BuS 233w A Buho) Aot
T Ok Ax gigk A 2AFE Aty o2 o Aol el gt iE TS /He AL
o] gAe 7o s FHAY it HAEE = ato] 22 7MY FA(olmE EESTE w33
Aatal, w98 ST sHARE A A e A digte AQs YA tiste] T 7] Akl A
AR 2945 FF 9 B4E 99 g Ak FA =g 98 T FY2 ERE S 1
2 HlEo] o3tuE AT Hio| A77h Al 2|3 7 tigte] HAs ke 98 FAE gig
Aolt}, &3k SHA} é:i%’: HJ% l sl &3t 3 342 Hee T3ate] 20 Huw
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=4 jshgae] Wske el HEAE B3 hote] #99 WH =4S 98 @
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M oSt WRE 24 e Aoetm, Aedel AT AR 2o mRo| A7} e EAZ s
HE AP e, Ade) g BAL Aed =4 gty JdAEE 1 gty Masd] nAs
O ooz, Asgel s AT Aes @AY 9Fol k= Ane =2e
9 33 A7o] Bare 7 oY HE 2A Fuke] O3 WHE 2P A
2ol 03 SRAY BEs} BREg RR 4 9
I, B 017 2712 Q) B4 Az o) AFek] olhths
22470 gk
gote) WRES ZHetn WS 9ol YEA
o7 HE ZAF 7|4k gtk xpAo] A 7)wke 22 Ao X2l 7[ekef ofst HEE Hot

T HtE fg 7€ AFE st 7)€ AT 7129 AR 2AE 53 ZAA ddE Sl &
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igte] HRE Hrke 8 AR A 7Y A ol S HHlolE 24 =& AHSY S5
TEol YUY thEHoE FYYRANE o Aus A% Ad FA, A2 A B 2A=E
¥ ARXE B3| MR 2AE sty o) vy AL, 7= EANEE T AAE vuwagth
Sz upd tistel] tg FEHFE AT A 7 A3} SNS HolEE AHgshe AR A¥ S
B zAb AR EHE A EE oo wse £33} I 7zt FAH tiste] Wl g saas
E oEt 2 &% A shsAo] Hole i3t ol & Rl o, ghoFdt 2Rl miA oA A==
Jom, o]Hd Az HE FAE 7HEoE fjg) doleo &3 AT FoAE AASAT. AR
o WAS 243 £YE 8 RS T SAEHE T3 ofFY e =EW] ofF
3} 1, AL vlolEe A7|R sf AL ojnA F

8]l A& 2AE Fd wddd StYE Aol Z9| EA7} EA%T
gt gk Q12 zolE BAEI st [12]= tighe] #RA= F7hE S8 23] 7o
Fe MXE oo 5 AFE FASAL o]&  HOHE JMLE ARKNU B4 AHS TEI,
B3 tighEdel fofnd TS mAE 84S H2E wold 7 shil 13 dadEs
gfeksly, Wy st @ Byt Agrt a4 ) A 2 A FAIE RS 2 A
o FFHE /A BAAT AR Bt o tid dste) o8- 549 Hds =F3h W
ety A5 2AF g Aoz Qs uskgr) o AR FAEE ZAT H, 7€ d7ER A
o Az tiete] BAAQ At Be AL 3 e Hw E4sATE 21U AL HlolH e A7
olatgiTh 2 Qe 3A-FAY ol dFroR HIFHI



2 Qg ofwe FAI3 At TAde A sto] fFARGE EHoR o] Folzl A TS
S A}, 3l EM(Expectation Maximization) ¢ 8|5< T3
o] =RollME AT 2AF 7IWte st HH= B o =28 4 A9 ov] gt 9 LAnt

7b Ao A 2SS AAE &1 Hol dolEde AT Al HA=Z, YmA diete] F
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HE 2438 74 B4 dF 7 figt gax A BRE A8 dolEd B FA #Hd =¥
Wb Ags syt ®=9, HolHE FUleto THE o5 HoHE, T dolee AY Hel
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ARl HHAEE Hlw E4IT vpARo R, A 9l B =9 debe el HAE HE B
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S 3 HlolEE Fkstel AR I 12 A gy e ge) 2y e TEIT. olF
el WA HAHS vehli o] B4= 9% )=o) 12 ARKNU 74 ARS sEoz 7
HolH 3, 24 £4< 53 A A% £/ 4 X o3z 2/lsid 34E ARKNU+ 24 AAL
tete] =4l =% 3 Al WE tete] AR azgg 7)29) ARKNU 2 AL biE Ty
S8 % Fol BHOE THUN, Ao el 1d R F2 ANE Aoz P2
A WAR, Fo] ZA0 dadt 452 U g 219 Adon, T v)ak mohE 7 o]
w2 7 FHEte] 71E9] AR-KNU 24 AR BEsle] 7MASE AT o2 F8d 74
S A s I diE 2 OlRIE 2ER oy mae 98 £4@ dolEd g Fez &
o2 2 offlel t TR ARE SH g sysied FAE TRAG. TRY FAE 3
HE 85l BfehaL A ohetel a2 ZI A e gaan AL 8 Zeteln, s A
Fod 4 o319 Mg Addsted 4 22 230 o3 = ARKNU 7+ Aldol Zaks]x] ore
AE Aot F WA=, 24 digel tig 24 o3| gi3le] A H s =As)
=] ATt M B A9 phe] dee #E
Sentiment dictionary
construction Topic clustering
(AR-ENC , Reputation assessment
News data » » Sennmen.t rate and
Collection X Y extraction Trend analysis
Sentiment paragraphs Multi-label
extraction classification
J% 1 oie gEr gotel MAHel Z2MA

Fig. 1. Overall process of university reputation assessment
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B 14 ofe M I
Table 1. Sentiment degree of sentiment words

Degree -2 = 0 1 2

Sentiment | Very neg | Neg| Neu| Pos | Very pos

off o] e sH A= AR & 19 2
°of TE3H, #Hdr 34 AdsS T 448
ARKNU+ 24 ARE 753t ol/d 754
ARKNU+ 23 APE ol8ste] 7b tishe]
74l t@ 2 4 AEe de 24 2de
=P 4 Y =2 4 0% w2 AE
thtel w2l Edo® 23k, AR-KNU+ 24 At
Ae 7o 7 wato] Z9k 24 off)) <
E EF tate] Al tigtel] ug gdel 23
g A4 o5 o] e A 384U w1,
ol #rd A5 FA4 FHoE Rt

32 w& 7|A FH FE
o] oA theke] 2 Z|Abel thel FEFA

EEe T S A, F4 =
Aol gk 1M £4 AHE AR 4

Aol ARl A T vt BEFE 72 7

Aol FA(el)7E 23 TFsAel 7] W&o,

4 w9y et g A9 Y dde =

sty 7H¢-AIQE £ 2P (Gaussian mixture model)

g
N
N

ox

M

.

719k EM €alglES A3 FA L3E
k.
EM &1E]lE2 U 7HsAd(Maximum likelihood)

< A3y, Zd JHeEE g FE
Hele & At WA OE Fozl HolE F
AR HlolEl S ek RS dargEolH, o4
SAI(E-step, Expectation step)ot T3} THA|(M-step,
Maximization step)g WHEste] HA9 & e

WHoltHI3]. Y wAE 2 A% g 7t
7He HelEE dZstel TRsSH WAlol, A
3 WAE 2YHE dolEEs F4 A o

& ol Havt 953 2R FHS 27198
& WAl o] wRAME A9 I thatel
2Ue olgd 2HE FA £52 9la 19 29

=4 49 dHolHEY M AR S A
E(y)E AR 28 10~1359] H3 A
oA ElolElet FAS Al tht 4K X)ol H
A7t He HAHY F4E Fol 23S Mg nf
Ao g 141554 A FEo] 7H & F
< Y3t dugEs TR

Algorithm 1: EM algorithm of GMM

Input :a given data X = {x;, x5, ..., Xu}
Output  : class labels ¥ = {y;, v, ..., ¥u}

1 Randomly initialize ¢, p, X
2 v : posterior probability
3 ¢ : mixture component
4 u : mean vector
5 ) : covariance matrix
6 for i in /
7 for n in N
8 for k in K
(L) C;; 1 (:L‘Il|l'l’§i"71)721<\’71))
9 ’ynk .
Z e VN(x |u ,2,871))
10 for k in K
S R S
TR
N
D w,
i n=1
12 u ="
DI
n=1
EPYHI» fE - k))(xn_lu“lg))T
13 =12 -
I
n=1
14 for n in N
15 y, = argmaz 7
= 2. M &2 9t GMM 7[EF EM #2213}
EJ—E|
Fig. 2. EM clustering algorithm based on GMM for topic
extraction
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Table 2. Number of data collected by year

Year Number of paragraph
2014 4,100
2015 6,372
2016 3,720
Total 14,012

- 72 7IA FACCl) FEE Y A4
T g7 B 49 30 digk ul, U2, U3(E
39| Univ)oll disll w3 ste st Ak 244
ﬁﬂﬂ W‘ﬁ}i Al 7F-AlE £ 2E 7]k

M €12|ES AHEsHH, ol 717 g5 7]

]J scikit-learn®] GaussianMixture =@-S ©]-&3)
FHET T 2AS B8 Ul U2, U3 3o
st 3709 A FH3E FRdT =2H 30
of #Hdl st 2t o] tiEshes A Fobs
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<ol & ih ‘}01*24 ot FA HolEHE &
gty FA BF 2 golEd 2, gt
et SU 7]4% fEdgoz '£4-#d
(Graduation and employment), '$}3H(Entrance) % '3
A g5 (Student activities)d] FAZ BEFHEG. =3
'Yarolgtes FAE A ) BdAE B ©eE
q:ga Yot BAE®T OME‘r 5333’% 2

a2 oZi rr

3 FHE U1, U2, U3el M d|E
Table 3. Sentiment rates of U1, U2, U3 by topic

Topic Univ. | Num | Pos. | Neu. | Neg.
Graduation Ut 846 0.25 0.25 05
and U2 445 0.22 02 0.58
employment U3 375 0.26 0.19 0.55
Ut 457 016 | 028 | 056
Entrance U2 279 0.19 0.23 0.59
U3 241 022 | 017 0.6
Ut 1,595 | 013 | 004 | 083
U2 610 0.16 | 005 | 079
U3 579 015 | 005 | 079

Student
activities

A& ymA gige] gt F4 E/FE A3 o=
Y2 EFE FY3t OF FH2 EF 2
sto]ie] Hd FHFIAQA KerasE AHE31H, 8hy
3 Bf{e GPU A At gt mdef 9
g3olle 244 el digk 1002k HEE o4F
at, 24952 Relu F4E AME8h= 100719 =&

FAdt a8y 295 Y49 dolge g

E%‘Q] B A8= 97 9
3 st HlolE F 10%E #S ©lo|E(Validation
data)2 T30, 3 49} o] AT (Accuracy), A
" % (Precision), A @& (Recall) ¥ F1 H(F1 Score)
5 343 29 gg Ay £ FAE of
86%-91%%] ATz FRFIch

¥ 4. ctFs oA 27 REo| ML

Table 4. Accuracy of multi-label classification model

Year | Accuracy | Precision Recall F1 Score
2014 0.8602 0.8907 0.8095 0.8481
2015 0.8932 0.9063 0.8655 0.8853
2016 0.8699 0.8977 0.8425 0.8691
Total 0.9001 0.9232 0.8725 0.8970
43 tfst goe 53 2o}
£ 5 UL, U2, U3E A9 ywA gt 5 7+
A T g7 B 49 1070 gkl g
AR-KNU+ 7H3 AR 71dk A8 7+ £99
A7 vlgolt, & 55 B9 A FA g
7 g5ty 354 e & g Uk o8 &8
sfof tjste] FFHQ BREE =EAT

E S FHY &9 1070 thEtel A HE

Table 5. Sentiment rate of Top-10 university by topic

Topic Univ. | Num | Pos. | Neu. | Neg.
U4 361 0.2 0.16 | 063

Us 321 017 | 015 | 067

ue 282 02 016 | 064

Graduation U7 338 018 | 017 | 065
and us 305 027 | 021 052

: t U9 234 018 | 024 | 057
emploYment ™10 | 267 | 014 | 02 | 066
U1t 212 033 | 025 | 042

ui2 204 013 | 018 | 069

ut3 151 0.3 017 | 052

U4 169 0.2 0.3 05

Us 180 0.21 025 | 054

ue 165 016 | 028 | 056

U7 161 02 023 | 057

Erirance Us 178 018 | 023 | 048
U9 212 016 | 028 | 056

u10 90 024 | 038 | 038

U1t 174 0.2 035 | 045

ut2 101 0.16 | 031 053

ut3 14 018 | 026 | 055

U4 382 0.11 005 | 084

U5 390 007 | 004 | 089

Ue 334 0.11 004 | 085

U7 225 016 | 008 | 076

Student us 235 0.14 0.1 0.76
activities U9 251 008 | 003 | 089
Uu10 255 007 | 006 | 087

U1t 209 023 | 014 | 063

u12 153 016 | 009 | 075

U13 178 012 | 004 | 083
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Table 7. Comparison of university reputation ranking by
experiment methods : University order

Table 6. Comparison of university reputation ranking by Methods | Previous | Proposed | Proposed
experiment methods: ranking order Univ. (16) (16) (14716)
Methods| Previous | Proposed | Proposed ut 1 4 14
Ranking (16) (16 | (14716) 2 4 5 17
1 Ul U9 21 us 5 2 13
2 u7 U3 u19 u4 7 7 10
3 U11 U6 u10 Us 14 6 7
4 U2 U ut7 U6 8 3 6
o U3 U2 us u7 2 16 16
6 U8 U5 U6 Us 6 12 5
7 U4 U4 Us 09 2 1 9
g LSJ% B}g %19‘ 010 7 10 3
10 02 010 Ul Ut 3 1 8
1 U13 U1 Ut4 ute 15 19 21
12 ui5 Us U2 u1s 1 17 15
13 u19 ut7 U3 ut4 16 8 1
14 Us U21 U uts 12 21 18
15 ut2 U20 u13 ute 9 9 20
16 Uut4 U7 U7 Uiz 18 13 4
17 u10 u13 U2 U18 3 8 %
18 u17 u1s uts 019 3 2 >
19 u23 u12 U20 020 > e o
20 U9 u19 u1e o > 7 1
21 U20 uis ut2
2 21 U2 uis U2 10 2 12
23 u18 u23 u23 uz3 19 23 2
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Fig. 3. Results of university reputation trend by year

°of =2 U BHE AT 99 Fol 4
< Hsl A Holy A7]dl wE HAE W
Aee Al tete] Has B7h g Fo] #
Ae 9ol A= 2l w2 ZIAETE 237 O
gkl dlolEE S8t 2 £F =& A3
TR HolHERE 2 oFE FEot 7E
ARKNU 4 AR 7Hke] g8 ARKNU+ 24

bass
rir
=
o

259 4 gty 3454 ves 43 £
Al BREE TE311, BH =l ts] Fo] £
A& T3

Ak WS 53 FAE sty 3-8
HIE-S 318, 829 gty FR=E 7)AF
o0 =&Y ol 7|EY HE AL 7N gt
37t BAMES AT £ S Aotk &Y, O
olf Z7]d MmE Uit FAE A AP Y3}
o folg 2719 U A=Y #AE ¢ 5 o
o AcH e FALE A5l =9 HE F
o]i 3?:_11-016 o g]
+ & 5 9len, 7 He A
< A% 712 ASE AT F Aok T3 A%
e ke 2 gk =uole] 744 24 9 o
2 2Ab] #43 F 9le Aot

s Ad Holgz 22 w2 7IAE 2833
ok i oA e EA4O2 Hol 7)de] §E B}
Zpo] Bl Holg =719 Aol7} EAGER Tt
W ol HFHE TAHS TYNE Stk
&, shte] w2 7IARE BdE tigd 83 We
OE o lons 54 dete] Fdo] g o
FFE HA F Ads AL Yok olF &
o =

el

of A3k ek & glrke Aol EAR,

References

[1] J. W. Byun and J. H. Kim, "Market Definition
and Market Dominance of the On-Line Two-Sided

Transaction  Platforms”, Journal of Korean



44 AR-KNU 3#2 23 s

—L|-'

BaE 37t

Competition Law, Vol. 37, pp. 119-147, May
2018.

[2] W. J. Choi, "Hate expression and responsibility of
platform service operators spreading through online
video services", Law Research Institute Chonbuk
National University, Vol. 62, pp. 125-150, May
2020.

[3] W. Shang and S. K. An, "The Effect of Online
News Use
Satisfaction A Comparative Study on Korean and
Chinese University ~Students",

Motivation on Acceptance and

Journal of The
Korea Contents Association, Vol. 20, No. 6, pp.
293-311, Jun. 2020.

[4] H. Y. Jeon, "Analysis of Employment Trends of
Disabilities through Big Data: Focusing on SNS
and  Online News", Korea  Employment
Development Institute, Vol. 29, No. 2, pp. 55-82,
May 2019.

[5] M. Soleymani, D. Garcia, B. Jou, B. Schuller, S.
F. Chang,
multimodal sentiment analysis", Image and Vision
Computing, Vol. 65, pp. 3-14, Aug. 2017.

[6] Z. Li, Y. Fan, B. Jiang, T. Lei, and W. Liu, "A

survey on sentiment analysis and opinion mining

and M. Panticc "A survey of

for social multimedia”", Multimedia Tools and
Applications, Vol. 78, No. 6, pp. 6939-6967, Aug.
2018.

[7] Joongang,

"University ~ reputation  evaluation",

http://univ.joongang.co.kr/.  [accessed: Jun. 04,
2020]

[8] S. W. Kim, B. L. Cho, and S. P. Han, "The
Effects of University Evaluation on Its Image
Transformation”",  Journal of  Communication
Science, Vol. 10, No. 2, pp. 139-178, Jun. 2010.

[9] A. Brewer and J. Zhao, "The impact of a pathway
college on reputation and brand awareness for its

Sydney",
Journal of Educational Management, Vol. 24, No.
1, pp. 34-47, Jan. 2010.

[10] E. A, Kim and Y. S. Lee, "The College

affiliated  university in International

Reputation System using Public Data and
Sentiment Analysis", Journal of Information and
Security, Vol. 18, No. 1, pp. 103-110, Mar. 2018.

[111 Y. K Kim and W. S. Kang, "A Study of
Special-purpose ~ Academy  Image  Positioning
Strategy Utilizing Big Data Analysis", Journal of
Social Science, Vol. 35, No. 1, pp. 33-70, Jun.
2018.

[12] S. M. Park, C. M. Eom, B. W. On, and D. W.
Jeong, "An AR-KNU Sentiment Lexicon-based
University Reputation Assessment Using Online
News Data", The Journal of Korean Institute of
Information Technology, Vol. 17, No. 3, pp.
11-21, Mar. 2019.

[13] F. Tian, Q. Zhou, and C. Yang, "Gaussian

model-hidden

nonlinear equalizer for optical fiber transmission",

Optics Express, Vol. 28, No. 7, pp. 9278-9737,

Mar. 2020.

mixture Markov model based

SN

A == & (Soohyeon Chae)
- 20194 : FA e
AZE o] g3 8tH (S
20199 ~ @A At
AZE 0§38t (A AL)
FAFof : Ao A, HlAE
ufolyd, W olE &4, 2|2
Iy =

X = @ (Dongwon Jeong)
19974 : ke

AFE A
. 2 19994 : FEOI8tw
& o) AL (A AN

20049 - 7Y Ew

AR
‘ * . 20054 ~ @Al et

AZESNSHTYI Bt
WAk : HolEulols, AWE Az, Weols,
ABAEY, AALFH




Journal of KIIT. Vol. 18, No. 11, pp. 35-45, Nov. 30, 2020. pISSN 1598-8619, eISSN 2093-7571 45

2 & 2 (Byung-Won On)
| 20071 : The pennsylvania state
U. #AFEFIHEAD

= = 20084 : 7Yt U. of British
_ Columbia BHA} & AFY

M 20104 : U. of Mlinois at

5o Urbana-Champaign ADSC

S g7a dua7Y

20114 : AA U7 EATY F3uolE ATAH
e

20143 ~ dA : FAY SR AZEY O §FEI w

A EF : HolH wlolY, FRAM ulE o), AFAE

fa—s

2 & 2l (Jangwon Gim

201749 ~ A . A S AZEYolggEsy ug
FAlEok . §AE wto]y, HdoE] £4, wEtH o],
F&ulolH, A2 Tz



	AR-KNU 확장을 통한 대학 평판도 평가
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 제안 방법
	Ⅳ. 실험 및 평가
	Ⅴ. 결론 및 향후 연구
	References


