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Abstract

In this study we examined the topic analysis and correlation analysis by text mining to extract meaningful
information or rules from the self introduction letter of freshman at Korea National College of Agriculture and
Fisheries in 2020. The analysis items are described in items related to 'academic' and 'in-school activities' during
high school. In the text mining results, the keywords of 'academic' items were 'study', 'thought', 'effort’, 'problem,
'friend', and the key words of 'in-school activities' were 'activity', 'thought', 'friend', 'club', 'school' in order.

As a result of the correlation analysis, the key words of 'thinking', 'studying', 'effort', and 'time' played a central
role in the 'academic' item. And the key words of 'in-school activities' were 'thought', 'activity', 'school', 'time’,
and 'friend'.

The results of frequency analysis and association analysis were visualized with word cloud and correlation
graphs to make it easier to understand all the results. In the next study, TF-IDF(Term Frequency-Inverse
Document Frequency) analysis using 'frequency of keywords' and 'reverse of document frequency' will be
performed as a method of extracting key words from a large amount of documents.

Key words : Association rules analysis, Betweenness centrality, Degree centrality, Word cloud
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Table 1. Number of freshmen by the admission process (&9 @ 9)
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Fig. 1. Conceptual maps for keyword analysis and associative rules analysis
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Table 2. The evaluation scales of association rules analysis

S & A A9
(XUvY) HAA REAX A ool X y7b S0 mahe]=
(sKL?prg) s(Xoy) =" - K@JHL H? &0l ol b SAlo] 23g
confidence (X y) = n(XUY) tho] X2 m3tsh= AtAM ZoM To] X r2 B
(A=x) AT m T x) = golsie AbaA]Y B
: : XV do} Y2 AR8E Akb dol X3 Ag%
(%tL%fE) Lift(X—>¥) = CTY)) iﬁoﬁftﬂg %‘?:rx} A OE] ©o] X5 At IS
s(Y)=n(Y)/N (N : XA transaction 7§4)

confidence(A1&]x) T2]i1
At lift(Fge)E 125t tHTable 2).
AR EE Fe P} At T 5
2)3 A/ BRI NS 2% 1) 7lFoR
Xge10] A S0l A AR WOl 4 o
HEEE 3 HEE 845 R8T 1N U1
_/'\_ o

29| 45 Wle

o] st

7to] A mhotyp 1 siA dHolg gheol &
Al sty Ado]l UYE

plot.igraph() &4 ¥ degree
CHFig. 1).

A 7]¥E9 YEYI A= Node(:E),
edge(M)2 /==, Z79] 7|9EE k=g
gojeta YEQF Tejmg UEhd Lo FQ
TE oottt UEYE A= @ degree()
g ol8oto] o AZAH edged] Lo T
2 32%s moste AZ $44(degree
centrality) ¥+ @ HA| YEYI oA dlig =0}
the wE5 Alo] AT AR5 Fuhd Ho] 7H
A F4shke W, & =& o] uviAl 9g2
sk =5 %‘Eﬁ% 27 5473 (betweenness

centrality)’ 22 H3sI5}3CtH

gt
>~
uj
S
ofo
Olr
o

116

Table 4o YepHIC &
oAl F&g HAks oF 61,00074%20] HA
RS Eslo] 7]19E2 A2lstect

| Table 32 7]9J0] dlx B4 A2 A
7y AgER yepd 2470 719
=2 2y APE o= wheol BFESR
S oJujglth, BE MEoA 1292 L}E}u,
2e's g ] Ox) AEoA 7P A UEeRT
o, 7(17‘(1]7\4 o2 AL HY 2,73 AL /\]__g_
gk Zlo® UeRdrt ol Ante AaA 29
1004 Qsts st} ‘skd’o] A o
M&slets ygah ditio] =2 Aoz ofAXl
ok AA AU 10971R]9] 7] E(Bo
)2 715202 sto] MEwz Exe u|gs] u
o £A] o&] A&y} LA ox) AMEof|A] 7]¢

ol AR’ ol ‘@’ o] 20j0)

Aot 53] 7

=]



J. Prac. Agri. Fish. Res. Vol. 22(1)

Table 3. Key words of the question 1 in self-introduction letter by the admissions process

(91 : 21/9)

o A A QA A S oA A8 T A
ST GEE [BFus | s9c [ B s | A9E [ @ us | s9c  Baue
1 =5 2.7 5 2.8 5 25 =5 2.7
2 A3zt 1.9 A3zt 2.0 32k 2.0 Azt 1.9
3 3 1.1 A 1.2 =3 1.4 =3 1.3
4 A 1.1 Al 1.1 AIZE 1.1 =A| 1.1
5 AIZE 1.1 3 Eds 1.0 A 1.0 AIZE 1.1
6 R 1.0 A 1.0 st 1.0 R 1.1
7 = 0.9 3 1.0 Al 0.9 =% 0.8
8 0J3] 0.8 oJaf 1.0 813 0.9 2 0.8
9 A 0.8 28k 0.9 oJaf 0.9 A 0.8
10 24 0.8 = 0.9 qre 0.9 ols 0.8
11 A 0.7 ar 0.8 A 0.9 LS| 0.8
12 & 0.7 & 0.8 NS 0.8 HA 0.7
13 qr 0.7 US| 0.7 3 0.8 At 0.7
14 ZAut 0.7 =N 0.7 =0] 0.8 B 0.7
15 st 0.7 A3 0.7 A= 0.7 EIRSigTA 0.6
16 g 0.7 AR 0.6 At 0.7 U8 0.6
17 LS| 0.7 =0 0.6 Eals 0.7 1A 0.6
18 = 0.6 29 0.6 CHoF 0.6 I 0.6
19 RESC1ETA 0.6 A3 0.5 IS 0.6 qre 0.6
20 gtz 0.6 o 0.5 Al 0.6 AR 0.6

Table 4. Word clouds of the question 1 in self-introduction letter by the admissions process
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Table 5. Key words of the question 2 in self-introduction letter by the admissions process
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Table 6. Word clouds of the question 2 in self-introduction letter by the admissions process
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SHS MR AIYA AP7|474AS] BIAE Do|dTt TR 2A(1)
2214, 0[4%, 254, L8R, Yirs

Table 7. Association rules for the question 1 in self-introduction letter

. A N N A= HA
= {lhs} => {rhs} (support) (confidence) (lift) (frequency)
1 = {3} 0.563636 0.563636 1 310
2 = AB 0.534545 0.534545 1 294
3 =% 0.710909 0.710909 1 391
4 I = {2 0.798182 0.798182 1 439
5 {48} = {(Z% 0.309091 0.885417 1.245471 170
6 = = {53 0.3 0.854922 1.202576 165
7 AIAY => {55 0.307273 0.786047 1.105692 169
8 A1 => {37 032 0.818605 1.025587 176
9 B3 => 37 0.3 0.778302 0.975093 165
10 {o]ali} => {Z-% 0.314545 0.797235 1.12143 173
11 {olsht => {"32} 0.301818 0.764977 0.958399 166
12 {p=sta) => {2y} 0.34 0.806034 1.133808 187
13 {p=stn} => (M7 0.347273 0.823276 1.031439 191
14 B => (34 0.316364 0.78733 0.986405 174
15 g = {33 0.323636 0.809091 1.013667 178
16 (&} => (3% 0.309091 0.73913 1.039698 170
17 {8t} => {Ai7h} 0.345455 0.826087 1.034961 190
18 A = (32} 0.321818 0.753191 1.059477 177
19 A => {37 0.336364 0.787234 0.986284 185
20 (BA} => {28 0.314545 0.748918 1.053465 173
21 A => (A7 0.347273 0.82684 1.035904 191
22 {448 => {==} 0.3 0.684647 1.214697 165
23 {3} => {A48dt 0.3 0.532258 1.214697 165
24 {8} => {ZF} 0.336364 0.767635 1.079793 185
25 (AAd) => {(A7h 0.347273 0.792531 0.992921 191
26 R => {55 0.345455 0.766129 1.077675 190
27 AT => {37 0.372727 0.826613 1.03562 205
28 (A} => (78 0.341818 0.789916 0.989644 188
29 {3} => A78 0.309091 0.548387 1.025894 170
30 (A7H = (=) 0.309091 0.578231 1.025894 170
31 (=2} => {28} 0.425455 0.754839 1.061794 234
32 {(Za) o> 3} 0.425455 0.598465 1.061794 234
33 {3} => {37 0.44 0.780645 0.978029 242
34 Mz => {3} 0.44 0.551253 0.978029 242
35 R = {53 0.383636 0.717687 1.009534 211
36 =5 = (A8 0.383636 0.539642 1.009534 211
37 AIRE = {37 0.430909 0.806122 1.009948 237
38 A7} => {28 0.430909 0.539863 1.009948 237
39 =5 => 37 0.570909 0.803069 1.006123 314
40 4 => (55 0.570909 0.715262 1.006123 314
41 5 k38 = {323 0.338182 0.794872 0.995853 186
0 (2, AzZH = (2= 0.338182 0.768595 1.081144 186
43 T8 M7H = {3} 0.338182 0.592357 1.050955 186
4 S5, AIRE => {82} 0.312727 0.815166 1.021278 172
45 37, AR = (35 0.312727 0.725738 1.02086 172
46 =5, A => (A7 0.312727 0.547771 1.024741 172

120



J. Prac. Agri. Fish. Res. Vol. 22(1)

Holg ALY W B ol SAll AL Uehich E3 (3 - (82 BRI AR
B1gS Al SLOUt AE 08542 o) (0.57)¢ AEO.87F ¥ Uerton, B

ltems in LHS Group
1 rules; [ga]

1 rules. {za)

&
)

155

U R ool ARSSHE 9ol @Al luck A Rt shySol ol & ol
o2 AFgSHE B0l £SL UERIh 2 SAl) AtgsH: ulgo] £o0] Hol 7t i

©luck 2 o] Aolol: Aol AE B ANE Yehych
ojushe] (3R} = (B R0 YL 12 Uehd 1H-4ubale) AL A
252 MU Y MR tol2 2 duol gl SUA WAS oulsol, 1uch
t g ge B9l wslel B A BN Woin eke) Al 39 gma

W A2A gl giee ojulal,

- Size: support
£ Color. lift
5
< % B T % 3
in ) w— iy — p— — = . - . . r— _— —-— — -—
] n|- & ] wl 1 = 3 n + 2] Fd & =] 2] ar ) il
S VR A U O T S S AR A . L S ..
§ 2 8§ ¥ ¥ £ B ¥ B EBE E ¥ ¥ B E § : B
e @ 2 2 & 2 2 8B 2 2 82 2 82 2 B B 2 ®
] ] — - ] [ [ o~ ] ' o~ — L] ™ ] — o4 — RHS
® {aud)
=)
O [ m)
i)
{az)
Fig. 2. Grouped matrix for the question 1 by association rules
N
fl
[
[
b f i
Y !
@ [ il
% |'|I I'. |II I
a | 1 |
a by |
= [ 1 ]
I,'II I'||I | |
| . / \
) | I|
f \ W Y | - o
oo08{ B—m—m BB @ BB N | B B | " = B B

= e O LR LS ER BE 437 &5 08 27 Ad t
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Fig. 5. Word cloud for the question 1 by association rules analysis

Table 8. The frequency of key words for the question 1 by text mining and association rules analysis

o ERC o AT £ A B e
- e WEQ ®@@us T e AR - /@
1 =5 1,481 2.7 1 A7t 439 2.40
2 A7y 1,055 1.9 2 =5 391 3.79
3 =3 616 1.1 3 3 310 1.99
4 =A 612 1.1 4 AIZF 294 2.03
5 N Eds 598 1.1 5 RE 248 232
6 R 575 1.0 6 Al 241 1.75
7 =9 507 0.9 7 A 238 1.71
8 oJaf 453 0.8 8 ZAxt 235 1.64
9 AAd 422 0.8 9 RIASigTA 232 1.48
10 29 413 0.8 10 A 231 2.65
11 A 407 0.7 11 1A 230 1.66
12 & 393 0.7 12 ] 221 1.76
13 1 388 0.7 13 S| 220 1.68
14 ZAut 385 0.7 14 o]3] 217 2.09
15 sty 381 0.7 15 A& 215 1.54
16 Bl oS 369 0.7 16 48 212 1.49
17 oxs! 365 0.7 17 Eals] 206 2.00
18 = 356 0.6 18 g 199 1.97
19 RESCigni 343 0.6 19 = 193 1.84
20 gz 336 0.6 20 s 192 1.90

TS RIE(R]), B WE(R)/Y), AREAHT), A Fe RIE(R]/9)
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Table 9. Association rules for the question 2 in self-introduction letter

W A AR = Algle T FIL
= {lhs} => {rhs} (support) (confidence) (lift) (frequency)
1 = (A1 0.649091 0.649091 1 357
2 0 = (&} 0.652727 0.652727 1 359
3 0= N8 0.649091 0.649091 1 357
4 4= @ 0.807273 0.807273 1 444
5 {4 = Az 0.854545 0.854545 1 470
6 {8} => {78 0412727 0.897233 1.049954 227
7 {=ora]} => (&5} 0427273 0.883459 1.094374 235
8 {sotel} => A2 0416364 0.860902 1.007439 229
9 P => {Zst 0.44 0.86121 1.066814 242
10 A => A7 0.450909 0.882562 1.032786 248
11 A = {&s) 0.414545 0.829091 1.027027 228
12 B => 8 0.438182 0.876364 1.025532 241
13 A} => {&F) 0418182 0.839416 1.039817 230
14 T => A7z 0447273 0.89781 1.050629 246
15 (=2} => (B} 0416364 0.809187 1.002372 229
16 (=2} => Azh 0.449091 0.872792 1.021352 247
17 R4} => {3t} 0.447273 0.689076 1.055687 246
18 & = {7134 0.447273 0.685237 1.055687 246
19 R} => (X178 0447273 0.689076 1.061601 246
20 178 = {713 0447273 0.689076 1.061601 246
21 R} = {&s) 0.543636 0.837535 1.037487 299
22 sl > 7 0.543636 0.673423 1.037487 299
23 R => 78 0.567273 0.87395 1.022707 312
24 P34} = 713 0.567273 0.66383 1.022707 312
25 {gt} = (A7 0.434545 0.665738 1.025647 239
26 A => {stu} 0.434545 0.669468 1.025647 239
27 & => &5 0.530909 0.81337 1.007554 292
28 &=} => {5tu) 0.530909 0.657658 1.007554 292
29 st} => {A7h 0.565455 0.866295 1.01375 311
30 (A7h => {8tu} 0.565455 0.661702 1.01375 311
31 R = s} 0.532727 0.820728 1.016668 293
32 s => Ak 0.532727 0.65991 1.016668 293
33 A8 = {2t 0.565455 0.871148 1.019429 311
34 P32} => (X138 0.565455 0.661702 1.019429 311
35 s => B4 0.694545 0.86036 1.006805 382
36 Azh = &5} 0.694545 0.812766 1.006805 382
37 Rz => (g2 0.481818 0.886288 1.037145 265
38 43T = (&s 0481818 0.849359 1.052134 265
39 {R7r &=t => {713} 0481818 0.693717 1.068752 265
40 T g5t => 37h 0.465455 0.876712 1.02594 256
41 34 gtu} => (&5t 0.465455 0.823151 1.019669 256
9 A7 3h=) => (st} 0.465455 0.670157 1.026703 256
43 A EE => {37 0.465455 0.87372 1.022438 256
44 PRI AR => &5} 0.465455 0.823151 1.019669 256
45 (A7 Br=) => {AI7H 0.465455 0.670157 1.032455 256
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Fig. 9. Association graph for the question 2 by degree centrality
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Table 10. The frequency of key words for the question 2 by text mining and association rules analysis

gAE o)y

CEERY

Al B N

=9 _ &9
719 E Ble®’ By v 719 E AR = O/
1 g 1,671 3.0 1 A7} 470 33
2 A7¥ 1,563 28 2 g 444 38
3 A3 1,140 2.1 3 st 359 23
4 Zola] 861 16 4 A7 357 2.1
5 sty 826 15 5 AL 357 32
6 A7 761 14 6 v 283 1.8
7 Ayt 598 1.1 7 Apet 281 2.1
8 A 517 0.9 8 73 275 18
9 o] 508 0.9 9 Al 274 19
10 2 507 0.9 10 ol 266 32
1 A 500 0.9 1 I 253 1.8
12 73 485 0.9 12 X Apd 253 2.0
13 A 451 0.8 13 A} 219 1.6
14 SHAY 438 0.8 14 Chor 217 18
15 2R 418 0.8 15 AFod 217 17
16 Chof 384 0.7 16 uh 206 18
17 e 370 0.7 17 AR 205 16
18 AFo] 370 0.7 18 SHAY 202 22
19 AR 354 0.6 19 xe 197 13
20 A} 346 0.6 20 =Q 192 14
T WIR(3]), Hat R1=(3]/9), AFEAHE), ARl B Blw(3]/%)
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