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Predicting changes of realtime search words using time series analysis

and artificial neural networks
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Abstract  Since realtime search words are centered on the fact that the search growth rate of an issue is

rapidly increasing in a short period of time, it is not possible to express an issue that maintains interest for a
certain period of time. In order to overcome these limitations, this paper evaluates the daily and hourly
persistence of the realtime words that belong to the top 10 for a certain period of time and extracts the search
word that are constantly interested. Then, we present the method of using the time series analysis and the
neural network to know how the interest of the upper search word changes, and show the result of forecasting
the near future change through the actual example derived through the method. It can be seen that forecasting

through time series analysis by date and artificial neural networks learning by time shows good results.

Key Words : Realtime search word, Bigdata analysis, Time series analysis, Artificial neural networks, Web mining,
Text mining

1. A& A3 o] ARAEYE FHOE s dAdo]
53, meld Y0 Fee AR 24U 4
=S 2017 hd = A ol At AT H A el okl ATH A& (KWUIL7-021).

Received 2 November 2017, Revised 30 November 2017
Accepted 20 December 2017, Published 28 December 2017
Corresponding Author: Min-Yeong Chong

(Kwangju Women's University)

Email: mychong @kwu.ac.kr

ISSN: 1738-1916

© The Society of Digital Policy & Management. All rights
reserved. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/3.0), which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is
properly cited.

Journal of Digital Convergence | 333



ﬂﬁ&ﬁuﬂd&uOﬂ]F
g N =X X oM =
~ TH g /_r.._OOx_ —
Moo maWﬂ7o‘zT@|ﬂio e
of wE M e 2 = — =
~ NS oy = i = =r RD T
;a_%wmjﬁwww@@%m @ b T TESATEOAS
%ﬂoudﬂu@%} ° X Lo o ~ {Jo mﬂ}ﬂnllmﬁiv@c
= oo o) D N 0 T ny ~ <3 0 H oo W~
S i_ﬁaz%1@r1 Ly - %gﬂw%mb_ﬁoL@@@ﬂyw T
A:g_ﬁwz%mﬂmmﬂﬁw o o W %ﬁﬁwliwaﬂmuM%E%J% T
ﬂeﬂo_zTﬂ ~ ﬂ_o%ZAoMﬂ]T IHU;A w PoVn_rmJ.umﬂQ ,o|_1mh1_,m|¢|;odﬂ N.l]Lrﬂ u.:-E
ﬂﬂﬂmmogawm%ﬂﬂ%o Ry huH@%W%@W%g7wmg%mﬂﬂmeg i 2
(- T L WS i K @lqiﬂ_ﬂluoadmu A <
OE oF o 17J|1r‘_ EIHA Ee ‘O|mmuﬂwﬂmmu ﬂ.ﬂ ,w ‘;L —_ ~o Mﬂﬂ&l KO O# ,N_.o FL Nro‘ﬂ%umo N ﬂﬁrm‘mﬂl ‘mu_._l‘w E’E oT_
Ar WL =TT 2w E o o mK %o %X 9w é]%%?iﬁ#ﬂ T
= X ﬂr,_ dﬂﬁ@ﬁ Lﬂﬂ = o#u &oﬂ;o = ) 7 T ) o# o X ~ N & ™ ,_uvwb N
s ar o= s mu}a 7 B W o oy ~1 = <F rox = N gr = W of ™ gp M o °
ndeAﬁ . ;o‘,_ﬂlﬂx = N < e ~ <= X = 7o ofp
Mﬁl(n@gﬂuaoo#adrﬂio%o},AEQW] ATMVLCTMVE%HEATWHoWeWu@Mu@ =
= RPN o o o IR - SN OAEEAJAHJA X = v 5T
X L= R R R T T E oy T T E gy ol T
e o S ®m < A w % B N o M = = W) o ey N = A b |
| ) ol X oE = = oy T =l K X ’ N £ w = A o
~ 0 Iy Bl B = = O — = ~ o o S~ I~ ) ) T oR o ©
N ﬂaqgﬂa urmut,;ﬂ.a n_AloﬁL — ﬁu%)o o¢o7x7mﬂq Llo__/ ey 2
< R T oo T M w B ETLYT S R N g R o =
e oy XS N o= B T A = { = VwﬂaqiﬁiA%fﬂAﬁanmx 2 = o
N om_.%ﬂ'mmedlﬂomgﬂ%_@aaT N AﬁuDEaPéﬂo]_.ﬂ_;iuWu&leFWIﬂ ol R
o @gm&m%mﬁéAqnﬁuﬂ nE < NEﬂ%g%m_dﬂ#mmmﬁiﬁ#%% PL
© (o%ﬂ%%mﬁ_WW«%Q% v 1Md.c_._/ﬂumﬁﬁwlﬂmaﬂu%%@%ﬂ 0
T ;o o s =0 <
i T R o ~ 2%%@.%@%1Aogﬂi%vﬁﬂuﬁoﬁmhwhdl.}mﬁ
o Ht}x%% oy o 7 ﬂ@ﬂ@o%ﬁﬂuwﬂ%ﬁ N OB R %
~ o H..H- M ol S <V ool i mw o I N AR T A No = o o IR
fo I %@W%%ﬂ?i%@m& W@Qﬂ.ﬁm@w_aﬂ%
& TN T~ P T B = mﬂiiﬁmri ToE R R <R =R
s R A@zwm1qwm; ¥oOrEERETEMNESH
= Htu].ﬂofr&r E?W/Nxmomﬂm_.{ﬁuwigeﬂﬁ NroWﬂ7%Nro#ﬂaM.ﬂ|@|ﬂL N
& o N o o it ol Wz nw %o T O o L B o o - = oF X T Jad W S 1k %R
i WEX o B = Wy T = W SO ~ 35 3 o o E A T i
g %ﬂrxﬂ_ﬁ %ﬂ%@%ﬁﬂﬂ%ﬂﬁoﬁw ﬂﬂmﬁmﬁmﬁﬁ%ﬂ%lwﬂa ?%ﬂwwo_e%
LS — A O =r ! g X 41_.\ e g _
= = X0 T A T = 0 o] T B r X
%oﬂm_mﬂor ]_txmumoﬁvti%éw_/rﬂtb Mer%ifaﬁAaEéEm#mﬂzT ;xﬁqﬁﬂm,_wadr.
o Lo <y T T <0 o o — ) o <P jo] % K B o= Foe, B2 =
XD - — % R = A~ o= X o - ,| o N X T Tor X0 o) 2o purs
Gl He =5 M_J N < T W % — =y Ll% . = o} ~ Ko a2 ) ™ W I ﬁT R ol Wy A4r Mo Mo = T
v .nnﬁ;o,.‘-_l‘l70 _,A.._,.E] Twﬂo_,l_ — ]]ﬁe‘l —_
EM%EQQW%@QQ%EM%@;a¢ %%%@mwﬁﬁgm%% ww@x@%y
@wﬂwi%B,E%ﬂﬂ),frnumwmrﬁﬁmﬂ%]%ﬂﬁﬂﬂﬂ%ﬂ%dﬁi Jlﬁwaﬂz:&
i?tmhommﬁoﬂﬁwmMWﬂL@aéﬂMmMm,QHiﬂwu%ﬁwmjwﬂo g g
— e i~ 1o g X ! ) ~— = B 22 0 s ,|\1_ . - < o =
XSLMEWWOAQE]EHHﬂ@ﬁnmﬂRWifﬁu]dlﬂtﬂ_.andlw_ﬂoM]LXEJIU‘_ oxoﬂAldﬂMigax
m_%n_rm:r.] = mzt o = W T ,1%|zfd|ﬂmL il = 5, 90 75 Ar o N EVﬂ_rm Lt&lm:_ﬂn o
T T R 5 3 9 9 mMu%E%io»Nriol% @@P@)d] e -GS
— O &a ) B s LA A Yo N vey A M ~ T o o Xz ﬂ_ R om w2 = X W oy = o i
Wﬂm,moﬂMM ]woq.A7uﬂ|.Az_lmqw{ﬁlwklﬂvl:iﬁlﬁuoimf%oMMOAT‘NX]ulyq‘ﬂunmomﬂmur,Mﬂ.A
e TR %_sﬂi%ﬁﬂ@a}m_a% = zfeg%ﬁﬂﬂﬂPLLéxB%N%J T o
ﬂﬂﬁ@ﬁ%%ﬂﬁr&#%ﬂ%wgwﬁinﬂmrﬂwﬁwr,ﬂ}AT ﬂﬂyﬁmﬁcyﬁ%ﬂ%éﬂ@eﬂgﬂ@
10 Ne — K ol o = = o = —~ 3
al ~ <~ < f o K r N T Mo o = T
:Jf:A;ﬂ%1%%%%@jwmuﬂ%Wﬂmnw_ﬂmwﬁmmwm“mﬂz,mnmme
oM XA BT %moﬁvfuga%;momﬂﬂﬂdrztmwﬁwﬂoﬂﬂ,@
oﬂAoTEﬂﬁﬁhﬁﬂ”ﬂLﬂ}‘mlW%m@ﬁTQQﬁo
QR = X g
EZTMA iﬂ‘waga;ox_v
ORI o

/;/;4 .]()u] llal ()t Dlgltal C()n\/ergence 20
> ( )



Predicting changes of realtime search words using time series analysis and artificial neural networks

il THA

9]

tha, 2 Aol o

!

el

fuse)

12)

]

o}, o] 7]A

& 79
S ol That 7140l

I

o

S
H,

o}

g

o ARE

g Aol

hyA
s Y

o

b1 9

Als

ols} A=ps} A17HE & group_by()

(hour) 9] WS FE = U Fo=A 44 A

<
T

3}
=4

A

s

OE]
of olell 1

4=

[

ﬁo

~
4r

Gl o]3) 7o)}

3k
=]

3}3L summarise()

i
[€]

}

o

el

ﬁv_wo

o

o

o). o714 7 Aofe} A7} 15

Els

?_

ol
rH

use)

12}

-

A,

ol A 2016.

=]
RUN

1Al0) ZhEE 2016, 1111 041 0
A 23A] B9RTIA] 18 HA o7 = Aol

11.22

~H

il
il

=8
el
)

2.2 AAZAA

A

$HA|, dAbE A

%9)

A @A

Q]
=

g Apo]EcllM A

hYA
O

olm=

o

—_
file)

-
EE

S8tk

IR

14 el 1070 53

ME ges

>~
R

A%
o] ‘P 9] 10 A Aof'o] ] ‘LAY, Fruli, Fr)

=
L

,"
T

s

..__..‘9,.‘___..‘

e

T
00005+

T &R
T . om
oA
=z KX
rﬂWoa
ST R
Ho
= =
ol T
S AR T
o s
=
X
=
-~ B g
EEQNJ
TN
ol X M
~~ o~ X
XE,‘%
T =< P
B oRe
-
T R

il
=3
a3

-

000004

sl e)

=

ek A9 &

A7

=

~

o

=
el

21005

=k

) 2 717k

3]

00008

of A g2 713k et

A

g

]

9110 A= 1~32

i

O o E—pes

20161116 20161118 20161120 20161122

20161112 20161114

Date

o] U7 vl s}

Al

K
;OL

}

2 AA]

[Fig. 1] Change in score of interest top 10 search

words

MIEER

AE

o] ¢} A E group_by() el <]

]

3

3‘6]

il

i 15

9]

ap!|
AN

)

O~
T

=
=

1 2 oist 94 1

ol o

3}
=

summarise()

al

Journal of Digital Convergence | 335



3.2 Al

g

= A 0)7} Qi) ALgA

S AN 39 10 A8

A%}

el
=0
e
o}

e, A4

== IC
= XK°©°

1e)
B2 4]

soj7} vk} Abg

®

ojp
=a
|
o)

e 4l 107e] 2

e, Al

FECERS
A(date) ©9) WMFFE 722

N
T

BR

Mﬂ
W
~

el

3]

= LT 7P B2 391 10709) Z Aol

F3 head()&4rol] 2]

[

3 9] 1071=

ol <)
& 5 glom] AR b AN E e, o]d

3}
=

head()

o, o]ulFo}

=S
T

&, ek, T AEA, R,
Wbk AU £oR Uehgrh

Mﬂn,_

)

‘oo RSB o= Uehdrt

=
sl7)

e:e

9110 4oyl o

ARE

=4

[Fig. 3]1& °

N~
mr

et

!

A} 715E 2491 10 Aoyl o

]

=d%

¢

-
fu

[Fig. 2]

T FEAIRH2I0ARD o) AT 5

224914

'y

]
ol
)

=g

+

o

=y
o|J

R} Al

[Fig. 1]

Els

A BojEH: &=

= oz Qb

=AM

Al
A

HOFRAE A9 ulel 3

o, 22 [Fig. 110 ‘2
14 o Aoz uol

S

=
QLA

o7} gtk A& wel

/}31—

-
R

A

7F&ol 21, [Fig. 219 ‘=@ LA 491 10 34

oy ol 4

Sty

AR
]

9110 Ao ol = &

sy
a

]

A
o

= epgeh

A

00001

0008

0009

21003

00or

0002

<

.\i‘ Tt %‘ J—\-t;/

"

B Y
o

. —

T
00002+

T
000004

T
00008

T
00009

21095

T
0000¥

T
00002

0

2016111600 2016112000

2016111200

20161112 20161114 20161116 20161118 20161120 20161122

Date

Date

[Fig. 3] Change in score of top 10 search words by

[Fig. 2] Change in score of top 10 search words by

appearance hours

appearance days

336 | Journal of Digital Convergence 2017 Dec; 15(12): 333-340



Predicting changes of realtime search words using time series analysis and artificial neural networks

4.1 AN AAE FAlol 93t 45
AAG BAL Azl whE walEe AgElst A
A HolE & A7t E5o wE Wglehe e Bd
3}l o] & Bl EFS wAEe AoR, WA dA
7¥7hE wlefel tigk o

oh=d & I
= 371, ol W, AlrdE, 22wdY ol 3
o &

o] ARESTH17]. & =woll s Aol o3 A
AL +4E Sl 7k vlelE olS5staat g
R21019] forecast F71 A0l = ets = A3
He FIstRRE o5 F3f AAD HelHE weil
forecast() & ol&ato] 2dzte nFE 453tk R
o] 7]2AQ1 AAE HelHe dit 4& 7|EoR a7
ol Axper AZWAA] 1 7S SfAl Aok SRR
ol& 7kt sk xts H7IA ] xts FrE AREETh
(Fig. 4= 47 &) Wshd 7|9e] 'SdUA}F 49
10 Aol o] tigh A= A|AIE E4E 8171 el ¥
A 20161 119 114 ~201613 1€ 22 74A] 1297+ &
7ol wh zt Aol o] WstekE xts
AAIE HlolHZE THEL oE AFHEEHS
ets Froll A-83sto] 129 o] % 24t oS AAHA] X
el AAIE 24 A3E vERd Flolth AlA
of ofgh AP o5 Ay A} (1)ukrsl = vAlgk A
QNS E w2 A, QAR E B (@olAl
A

PN
<X T
e oRh Yol FAE nal o dZHet:

(=

fl

28N Bk ARkl W 7} 7 Aole] WskeES xts 3
Foll 9)a) S A HolHE WS o)F A5
B A ets Bl 8ol VAR 1% A}
A E3h AAD BA Afoln], AX|7H o] ‘o]
Aol e 2 ekl Aolek, ol ejat 484171 o] 572
e T BE AR 9] 10 el ol tjg A}
S} o] obRl Wk gl Aoz Vehwih

o
(=] —
(=]
(=3
. A
(=} p—
g /
(=3
8 —
S . e
= —_—
[ ]
o
g8
d T T | T |
2016-11-11  2016-11-13 20161116  20168-11-19  2016-11-22
)
o
=2
@
a8
g |
2
g |
=1 .,,.-J
g | /
=
¢
-
T T T T T
2018-11-11 2016-11-13 2018-11-18 Z2018-11-12 2016-11-22
©)
g _
g |\
o
= _]
[=]
o
el
2 =)
g
= il
=2
o
] ] 1 | |
2018-11-11 2018-11-12  20168-11-18 2018-11-19 2018-11-22
®3)
g
% =}
1 N
2
B
s
3 )-—\_y____//—d/
=
T T T T T
2018-11-11 2018-11-13 2018-11-18 2018-11-192 2016-11-22
()

[Fig. 4] Time series analysis by day
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[Fig. 6] Forecasting with artificial neural networks
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