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Web Crolling : Based on Keyword Analysis and Semantic Network Analysis
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Abstract

This study was conducted to find information on the university's image from words related to 'Korea National
College of Agriculture and Fisheries (KNCAF)' in Naver News. For this purpose, word frequency analysis, TF-IDF
evaluation and semantic network analysis were performed using web crawling technology.

In word frequency analysis, 'agriculture, 'education’, 'support, 'farmer', 'youth', ‘university', 'business', 'rural', 'CEQ'
were important words. In the TF-IDF evaluation, the key words were 'farmer', 'dron', 'agricultural and livestock
food department', 'Jeonbuk', 'young farmer', 'agriculture', 'Chonju’, 'university', 'device', 'spreading'.

In the semantic network analysis, the Bigrams showed high correlations in the order of 'youth' - 'farmer’, 'digital' -
'agriculture’, 'farming' - 'settlement', 'agriculture' - 'rural, 'digital' - 'turnover'.

As a result of evaluating the importance of keywords as five central index, 'agriculture’ ranked first. And the
keywords in the second place of the centrality index were 'farmers' (Cc, Cb), 'education' (Cd, Cp) and 'future’
(Ce). The sperman's rank correlation coefficient by centrality index showed the most similar rank between Degree
centrality and Pagerank centrality.

The KNCAF articles of Naver News were used as important words such as 'agriculture', 'education’, 'support',
'farmer', 'youth' in terms of word frequency. However, in the evaluation including document frequency, the words
such as 'farmer, 'dron', Ministry of Agriculture, Food and Rural Affairs', 'Jeonbuk', and 'young farmers' were
found to be key words. The centrality analysis considering the network connectivity between words was suitable
for evaluation by Cd and Cp. And the words with strong centrality were 'agriculture', 'education’, 'future’, ‘farmer’,
'digital', 'support', 'utilization'.

Key words : Web crawling, Semantic network analysis, Pagerank centrality(Cp), Degree centrality(Cd),
Eigenvector centrality(Ce), Sperman's rank correlation coefficient
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Table 2. The frequency and ranking of words related to KNCAF in Naver News (&9 : 3))
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20 |SUSAAEE 130 | 40 e 89 | 60 gre 71 | 80 | 61

9. %9 %(TF-IDF) &4

to] WIE(TF) X o EAIE(DF)E ol&sto]
262719] kA Wbl Uerd 7t gojujct
TF-IDFE AEstel 24 Yol Uehd Gojsol
Foee A=siqd

3 ol2 4% F|Ab ot 719 =29 TF,
IDF ¥ TF-IDF 9] AAMAiulS <Table 3>9]
etk kA 7R EE ¥ERna)et Y

71Ake] WA o] WiEinbpt 77 cp2os
7|Ahg TFZto] th2n, IDFZH2 DF=29, N=2622
2 gistaz BE A Z2 ez ANSHY
o TF-IDF 2 TFe IDFO] 02 AktsiA.

ojlgt Z2 Yoz &gt Ay 7hed Qo]
AALEA <Table 9>0)A o] 7+ AZF FA4
of A UERd Tolet ‘=9 67) 7JArE
TF-IDF gt 7|AFE §4olE +5to] <Table
4>0]] e

Table 3. Examples of TF, IDF and TF-IDF calculations for keyword ‘dron’ in documents

B ¥E | do n' n° DF TF IDF TF-IDF
78 = 7 157 0.04586 0.099701
79 o 4 102 0.039216 0.087692
80 cg 6 121 28 0.049587 2.236140 0.110883
81 tg 7 133 0.052632 0.117692
82 cg 6 135 0.044444 0.099384

n' @ 3G EA0A S F1YE ‘E2'9|
TF = (n*/n®), IDF = In(WV/DF),
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T olg SA0INY FIE AA fES
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Table 4. Examples
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of TF-IDF values by word and keywords in documents

o] A Doc.3 Doc5 | e Doc.190 | Doc.193 |  :eee- Doc.261 | Doc.262 SHA
= 0.025653 0 0.065851 | 0.018044 0.00447 | 0.001128 | 1.664374
Aqd 0.009687 | 0.021019 0.009946 | 0.00511 0 0 1.431605

=Ad9l | 0.070374 | 0.063624 0.009032 | 0.012375 0 0 1.925427
s 0.007547 | 0.008187 0.001937 0 0.003945 0 1.420341

x| 0 0 0.045541 0 0 0 0.977469
ol2j 0.011602 0 0.005956 0 0.012129 | 0.00153 | 0.863377
c=2 0 0 0.004991 0 0 0.007693 | 1.911852

ol | @et | A 52 [saue] goed | AwE | 99

<Table 5>= RA 262712] 71Ato] Uepd 7+
Solo] TF-IDF 32 T 2918 Uehd 2z
N B, EE, BUSAAEY,
WY, B 59 dolrt gHsrhet
A 7|ALA #Al0] ojate ohe o 2 Lepgt

of Ztgdl M9 109KE ol ANG
<Table 2>9] o] §lxo} B]@sto] <Table 6>0]

e x
s, A

4

[E Sy

Y, FASY, AR, YA, W 59 o
e R¥eY TF-IDF &9olx= 109 <t
Aol Blellk o At
= <Table 2>0]A] 109] <to] UeRt "w.8°, "X
&Y, A sE 59 dole et &
grou} g BAHoIN B5iA| AMgElol DF: 7
A3 TF-IDF Zo] Zfolxl7] ol 7|xteld 2]

LRSI ©o] HizolA ‘B, “sYUSAAEYR, o] AFZ st Tol= ofzt: AZ 9u|dict
Table 5. TF-IDF analysis of keywords related to KNCAF in Naver News

9] thoj TF-IDF | 9 thoj TF-IDF | &9 Tho] TF-IDF
1 R hil 1.925427 | 21 solg 1262981 | 41 24 1.022451
2 c= 1911852 | 22 A 1247363 | 42 TS 1.021992
3| SURAAIEZYE | 1749107 | 23 3o} 1.218065 | 43 AnpERt 1.002380
4 e 1.698069 | 24 oA 1201233 | 44 WER I 0.993906
5 Adsdd 1.696237 | 25 25y 1.193962 | 45 Ho} 0.992066
6 =9 1.664374 | 26 Qm3ok 1187381 | 46 T Aot 0.979568
7 AR 1.624744 | 27 A 1172417 | 47 g 0.977469
8 st 1.556556 | 28 Azkof 1128709 | 48 =¥os) 0.977107
9 b 1512124 | 29 7t 1.115001 | 49 =t 0.969146
10 = 1438850 | 30 E 1.103083 | 50 Pge) 0.967698
11 A 1431605 | 31 X3y 1.092701 | 51 QOA] 0.963506
12 o' 1430474 | 32 Lx 1.085171 | 52 bSEs 0.954366
13 s 1420341 | 33 e 1.075331 | 53 XA 0.949649
14 =EXEH 1405963 | 34 PALIR 1.059819 | 54 Aut 0.948956
15 Tz 1.398940 | 35 s 1053456 | 55 | SERERFA | 0934527
16 S| 1396383 | 36 ofo]t]o] 1.047816 | 56 A 0.925391
17 x]9] 1353076 | 37 AU iy 1.032248 | 57 o 0.917653
18 ES 1302337 | 38 1% 1.030866 | 58 olIx] 0.910410
19 EQA 1280533 | 39 | EAQIAEE | 1.030683 | 59 T 3]e] A 0.908040
20 kA 1268312 | 40 Ak 1.028771 60 A& 0.898947
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Table 6. Comparison of word frequency keywords for top 10 keywords of TF-IDF

go] | 599 | =2 (5EAY an | B2 | 59 | Az | g | 34 | ws
AT o H L

TF-IDF &9 1 2 3 4 5 6 7 8 9 10
chojdl = £9] 4 46 20 51 16 1 94 6 186 103

chee @ i) Tolo] ofstel findAssocs) o] 52% oo Uehith ‘EE'w Ang
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Table 8. The keywords of total bigram in semantic network analysis of words related to KNCAF

in Naver News

(24 = 2)

=9 o 1 2 HE =9 o 1 oo 2 RlE
1 ch o 86 3s s 23
2 e A 42 17 =9 Bl 22
3 3% &} 36 18 M x]9] 20
4 =9 s 33 19 253 7h® 19
5 BRI 2 32 AFEF A2 19
S =3 32 bl CEs 19

! il 3 30 5 Az 19
37871 gl 30 23 AE =OF 18

9 A A1 29 AULE =4 18
Rz} A 29 25 | 4RPIAEY 7le 17

1 Fdsdd %73 28 R e 17
12 slEfl-& S8 27 TEA el 17
13 5 = 24 AL A 17
PG &) 24 a1 i 17

15 Pkl *é 2 k. s 17

Table 9. The results of centrality evaluation of top 150 bigram in semantic network analysis

for KNCAF in Naver News

9] Cc Cb Ccd Ce Cp
1 =4 =% = 5 =%
2 k! Eah i ol W
3 o A% oj2j gxg g8
4 ol ks xR s s
5 S| Is s 5o 5
6 = T U Rkl ol
7 AR & & o 371
8 =oF gxg A o EAQIAAE
9 AULE al2j R4 IRy Rkl
10 & QIR o1 woF g
11 k! %74 g8 W ke
12 Egl A %74 Eil npE
13 AT ATLE ksl AUIE 7
14 gxgst TP AR 7I& A
15 <74 7l A AsH A
16 Az 718k o5 ox2st 5ol
17 4 UYL HF AOLE I e
18 5ol A A 4 AL
19 S 2o} T571% A st
20 ks ekl 71 2 53t
15HE FAY(Ce)ollMe Tl 7 B8 29 FARCAME B, ‘nE, T, HRE,
o 7lgle2 Uepgrh %, B, BE 59 AIYEs) ke Az
3478 A& 7124 9Z2€ Noded| 271 W2 342 Ueit. I2j4 oes] A" A9
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Fig. 12. Visualization of pagerank centrality in semantic network analysis of KNCAF articles
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Fig. 13. Spearman's rank correlation coefficient for the ranking of centrality
evaluation index in semantic network analysis
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