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Abstract

This paper considers the analysis of patterns in meteorological research and development using a text-
mining algorithm as the method of analyzing unstructured data. To analyze text data, we define a list
of terms related to meteorological research and development, construct times series of a term-document
matrix through data preprocessing, and identify terms that have upward or downward patterns over time.
The proposed methodology is applied to multi-year plans funded by Korea Meteorological Administration
research and development programs from 2011 to 2015.
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Table 2.1. Number of R&D projects by year and business

A= 2011 2012 2013 2014 2015 Total
71471 A 0 9 4 0 9 22
A A7 NEA] 20 24 4 7 18 73
7157 E7HHW°* 9 13 6 1 15 44
71794219 2 87 EA 19 10 7 18 9 63
3HA 48 56 21 26 51 202

& £, Goosh Kim (011) 2 24 $420] et 24 48 24 3el2) o

59 4% 244 ARE PHA BA%] 244

W o lch £ wgY Aol g 24 B FAH EA WO 5]
9 3

8 A BAS AR <
CINE U AL ST § A YeFALod £Rimgag T dols A28 pA 4
Aozt Jeh)y] G vAY Aol e AL FAT oolch. e o] g T o) =
Qe ARE EA A5kl Jin 5 (013)2 AAE vholid RA71HS] DA FA1E A LA (co-
word analysis)& o §3le] E53} ¥ 7SS ABRACR Selbsd UEY AR BASAT Ha
E upo] e HAE AR e 24| LHGIE Folsth Bae 5 (013)& &R 252 gk AEE
S HAE tholY JMOE /TR A7 Ede BUFA] 5 sebsgit B =Relis
2011958 20159744 /4% QA7AEEoke) AAHA B3 DBREE HAE A2 £8ka °a
Eutold 7Y A g3l 7 ATNIRNA A AGH L Tole} FAFA B FaFAG Gt B
oI% ST Aclch oI$A A Pojol A AT SHIE dol ] WV Tl AT Aol )
=g sotsla, F715Ae) FadAlel gt Tl B4 Fal shRA oA Alzke] Aol
W £88 W gt Qi3 A4 B4 Bz WolA W St Bl AAW 4 9S Aot £ o
£ olejat Has AREAL Bolo] WA Aol Tl tha 4B o Fe] sl B
A4 44e A
£ ROl 2L B 2. 28NS AR £AAAA Ao YD, SUAHE 2 £ Rl
ASHE AFE B4 Wbl thsiA AR 4Fel AL AHE das AR B4 PHo] nhE Ao
EEREL LS umwi 5ol deg Bith

2. Al=el =&

71743 A7#e] Al2"(http://rnd.kma.go.kr)oll & = 714 AARATY See-At 7|E NEAY
o] AARQFAA F AF7IZke] 2011dFE 2015 0] 23 FA| 20270 vt DBHEF BH 2 FA|H
request for proposal(RFP) W&o thal dxE 285 +3Ath ARZHA L = 202A0]A 3 7z
AFgel 1dRE 397k ZsgE 7] ol 2011358 2017d7kA] & 398709 HAE 287t 3= 9
ot A= 714, AR, 1%, 7)) A1d 9 871 hEAR ol gt 3] 4+ Table 2.13 2t}

2t el e aT7120] 149 A7 Ule] BasAE, 249 A7 209 HaE AR, 34
QA 379 "daE AgE FRHAT o Sol, A7V 33 FAl7} 2015 d0l A HERs A
Fole, 194 B2E A8 & 2015499 ARE, 204 §AE AR+ 201649 ARE, 3349 A=
201738 AR AEnt ZF DA A FA400 D astA] g2 T2 wiAl Hlew A “ﬂi‘oﬂ
EE L tho] =9 ALttt mebd 5 3987he] EAoIA 70484708 §ol 2 ~ASATH. DL
7] gk ol & wAlshe o rE Al EA A o2 LS she AAEY 0.88%E ‘_r" 38t
I e FARNESFT} 18] o]skel TojE2 wiAlshs WAS ARSIt Bl S ol Alejst
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Table 2.2. Frequency of top 10 terms by year and business

SR Term 2011 2012 2013 2014 2015 2016 2017  Total
g . 39 43 31 36 35 32 216
2 . 43 35 25 40 34 31 208
2g 16 36 24 29 26 30 161
PR} . 27 29 15 36 28 21 156
o= . 14 42 35 22 14 20 147
1N E NI s o . 35 36 34 11 13 13 142
Hzats . 22 18 20 24 28 25 137
#= 13 18 20 34 30 21 136
=4 26 23 15 21 16 19 120
Ay . 23 28 22 16 15 14 118
A 20 49 44 44 100 94 65 416
ukA) 15 21 15 25 123 99 62 360
o7 30 57 35 46 70 62 45 345
P 8 23 21 32 77 71 63 2905
g 17 32 20 37 70 61 40 277
A7 EAEA e 29 39 17 27 61 56 39 268
shak 48 29 39 37 34 34 28 249
AR F= 19 25 22 13 64 42 38 223
z7] 9 43 24 28 43 43 29 219
S 18 30 19 20 47 41 34 209
w3} 42 74 94 100 116 104 92 622
o= 14 40 59 57 74 71 60 375
2 48 39 37 36 70 77 38 345
g 31 25 45 36 89 69 45 340
AR 34 29 35 36 60 57 51 302
1T NEA 2z 18 44 57 47 51 40 36 293
2g 14 23 44 34 36 38 31 220
A A 15 24 16 18 38 41 38 190
k) 11 26 20 22 36 42 30 187
AR 29 24 28 28 51 26 11 197
7= 17 17 17 45 53 36 2 187
A2 33 12 29 48 34 11 0 167
7% 19 16 21 17 29 23 4 129
717442 E 2 = 24 10 9 32 31 16 2 124
871N EAY B 9 24 26 23 24 13 5 124
=7 3 19 22 33 30 14 0 121
o= 5 2 4 14 45 40 9 119
g 1 9 9 3 50 44 0 116
=4 8 5 7 24 45 22 2 113

SAKE AR HRoIA AAR LTk Rol WA A4S A8 H e w B2 AeE
S5 A 24 2 U S st

7L 2R FRBEAL IRRTE B WEse] Bl OB, Fol-EABUL UE u,
o EAGlA A Bol7h 28 YEAWS BAsH 07 Lo] ohd BT NESE g

ASTh 2 A 391 107 WE 4 olo] the APL Table 2.2014 2 4 9t
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Figure 3.1. Data preprocessing procedure.
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Table 4.1. Terms with high frequency, and upward or downward patterns over time
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Figure 4.1. Word cloud of terms by business.
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Figure 4.2. Time series plots of terms with high frequency by business.
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Table 4.2. Summary of regression results for terms with upward patterns over time by business

Ay Term Coefficient p-3k
EESTE 2.52¢—3 0.0104
2= 3.15¢—3 0.0020
VE71E e A 8.48¢—4 0.0043
o] ) 1.03e—3 0.0096
= 7.996—3 0.0098
N A 6.7le—4 0.1542
ARA7N2 LA 28 2.72—3 0.0000
P 4.086—4 0.0245
= 3.160—3 0.0411
71 & 7% A DAY o & 1.99e—3 0.0142
g} 1.640—3 0.0138
A= 1.590—3 0.0008
ARAAN D BEI2AAY o B S oors
A7 1.940—3 0.0098

*E Tol AW 7EE FHAA Fe A9 AL

Table 4.83. Summary of regression results for terms with downward patterns over time by business

AR Term Coefficient p-%r
53l —9.03e—4 0.0097
71’471 =N EARY EIPARSS —1.37e—3 0.0172
Gk —1.33e—3 0.0101
At —4.90e—4 0.0017
Az —4.66e—4 0.0153

A~ ]_ e
AAEALA 3 —9.38e—4 0.0058
it —8.74e—4 0.0042
&2 —6.90e—4 0.0140
o B —6.19¢—4 0.0118
NFENLEA SR —9.48¢—4 0.0010
24 —7.57e—4 0.0063
717374] —1.49¢—3 0.0077
_ PAREIEN —2.29¢—3 0.0197

ARALAl 2] ] Wl Q2 7)< 7 ek

7]0\_% ]‘d x%oﬂﬁme ]’% /‘\jﬂ‘—_ﬁl _92.94e—4 0.0032
=9 —5.38¢—4 0.0073

it
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g SAlel e 1 o) FEE AL BAL BANA Rt A2 gulgth 20161 FulREdA
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Figure 4.4. Time series plots of terms with downward patterns over time by business.
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