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<Abstract>

Objectives: The study is aimed at examining the individual reasons and regional/environmental factors of online search on suicide using
social big data to predict practical behaviors related to suicide and to develop an online suicide prevention system on the governmental
level. Methods: The study was conducted using suicide-related social big data collected from online news sites, blogs, cafés, social network
services and message boards between January 1 and December 31, 2011 (321,506 buzzes from users assumed as adults and 67,742 buzzes
from those assumed as teenagers). Technical analysis and development of the suicide search prediction model were done using SPSS
20.0, and the structural model, nd multi-group analysis was made using AMOS 20.0. Also, HLM 7.0 was applied for the multilevel model
analysis of the determinants of search on suicide by teenagers. Results: A summary of the results of multivariate analysis is as follows.
First, search on suicide by adults appeared to increase on days when there were higher number of suicide incidents, higher number of
search on drinking, higher divorce rate, lower birth rate and higher average humidity. Second, search on suicide by teenagers rose on
days when there were higher number of teenage suicide incidents, higher number of search on stress or drinking and less fine dust particles.
Third, the comparison of the results of the structural equation model analysis of search on suicide by adults and teenagers showed that
teenagers were more likely to proceed from search on stress to search on sports, drinking and suicide, while adults significantly tended
to move from search on drinking to search on suicide. Fourth, the result of the multilevel model analysis of determinants of search on
suicide by teenagers showed that monthly teenagers suicide rate and average humidity had positive effect on the amount of search on
suicide. Conclusions: The study shows that both adults and teenagers are influenced by various reasons to experience stress and search
on suicide on the Internet. Therefore, we need to develop diverse school-level programs that can help relieve teenagers of stress and
workplace-level programs to get rid of the work-related stress of adults.

Key words: Social big data, Suicide search prediction model, SEM, HLM
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A~ 19419] JAEU o] &2 T 78.9%7} JTFHAE 78}
stAY Y] 2E#HAE dj4str] 913 SNSE ©]&-
(Lee & Sung, 20123k SIT}. &@rHo{h= TH7iR1e]
FHARJ A == HE S o R I HRE FF Y
A7bgshe T A, &%, 31 71Nk FrtolE ¢
npo g A}l AdrtolEE Ho|x B ESE
5 SNS(Social Network Service)”} 21 THNational Information
Society Agency, 2011). SNS= 71?1, e, Alsle] #AS
HEQZZ Solsh= ARR|AAT AH|=E on|stH)
AXTH L 7HEA olele B A7) Wil oju gt
WA BT o]gre]] iR SAHGET Wkt R)Q1Y] T
A" W8 opu e} X, AR, AL -8 T AL
Agke] ZAlell gk o]5rrt SNSE Eel bk
(National Information Society Agency, 2011). 53], SNS&=
AadEo] DB SollA te &3 ol ~E
g2, RS 55 7 I FEE ol 5 e I
2 SNS ollA U= ARl gk 2P 3ol Ale
2 97 YHES A HH AT Fomlgh
e A8t Aaks diehet 334 29 U]
3+ 4= tH(National Information Society Agency, 2012). ©]
23k SNSE Fat A== tlolg 9 o] 7sha3
o8 ZF7Vste dlolEl7t FAIA sk 2 A S 7HAE
ARE7] AlZfslE A H] dlolEle] &89 FA]o] K7tet
7199 A& 7S MEL AAR 7Ex 9] dxdo] &
ALz 7|thal theket FZollA H] dlog e H=52%I
Z8-5 A=t AP, B HlolElE 7]E9] Hlo|Eu|o]
2~ T A 2~El(database management system) O Zi= 57 -
A7 e EA 0] ojH HEY e v P &
oJEZ 9r] e AMEE 7HXE FE3dE 5 U= Tlo]
gk 7/Id o2 olaf @ 4 IthMcKinsey Global Institute,
2011; National Information Society Agency, 2012). -+-2]u-2}
o] HAEA] Fopollxe o|n] @& B Ho|El7} FH
2 F371HNA B ot R T ofEE L
2 ghgo] v53 vk x| A o) SNSell
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g, fEvehe 34 AR AAE sk A
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© % OECD(Organisation for Economic Co-operation and
Development) 3]¢= BAMHE 12.8W 0l Hl&) =4
Elttal Q1O H(OECD Health Data, 2012), £3], 2000~
201089 713t & S-Eve} A& OECD =7} & 7Hd
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g Alg-ETgrke] Fuie A A 2 A 52 4
A EA o} FAEA S0z ApEo] FE3]) 278k ¢
o). 20121 A4d FAI AP A A o] 8.8% 7 At
S A7 B 2 o] = Ao F eI T (Statistics Korea,
2012). o] H]E(baby boom) AT 1998'd IMF 73 A $17]
o} 2008 22 S5 F oA AR I =%
FHIE glo] ahe] HAo] FUA I 27| 2E 2 Q1% of

o7 ANELS Ul lon, wle AlAA 2
Holul ZAAVEEN ] o3, AMslel 7S o 2 HEY] 1Y
TOE &0 TTFIA AHEE dEshs HIEo] 7}
3kaL ATHSong, 2012). 201013 SA1% ZAKStatistics Korea,
2010)°1A4] wlo]u]E- Mthe] 7.1%7) AHEe Az &2 A
o] = Ao =E Yepth o]e} o] SEvehs BE A
oA Ao FTletal e ALSRE UERdel oel &
giel/ezelel vl dlojg o] #4498 B3 Ate] ARl
AFAFE gelst A Aed 4 = ARAY Y]
o Ao] Algg Aotk

259t Aol it A= AR B 7] 9k
A=A 89l MESH B oA g%l T18]ar AL -gH
2 821 Foll 23 o] BrFo|4] kth(Bae & Woo, 2011). A}
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2) http://ko.wikipedia.org/wiki/. 2013. 7. 14.
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HEE A4 Y dtk(Policy Exchange, 2012).
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A-H(Kowalski et al., 1987; Stack, 1981)° A3 T

Multiple group structural model Multilevel model

—‘ Monthly Characteristic(Level 2) r

« Youth Suicide Rate(TSR)
+ Average Humidity(AH)
+ Economic Participation(EP)

. » Suicide
Sicide Sucide Search Volume
Fate (Ssv)
—< Daily Characteristic(Level 1) "

¢ STress Search Volume(STSV)
+ Drinking Search Volume(DSV)
« Exercise Search Volume(ESV)

[Figure 1] Research model
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£ 7o 2xed APE vnds FEARAS
(Incremental Fit Index)Q! NFI(Normed Fit Index), CFI
(Comparative Fit Index)2} 1t 2§44~ Absolute Fit Index)
<l RMSEA(Root Mean Squared Error of Approximation)&
Agaigty YO CFIE WIS ZRATASFEL
0980 3 23 Zjt=r} dasirhal 343K Hair,
Black, Babin, Anderson, & Tatham, 2006). RMSEA= U]
Holu} the] HEUFER Q3] BASHE > FAZ
AR S Beks] 918 e HgA Srolnk. AukA o
& RMSEA7} 005018k A gH=r} - a1, 0.059F
0.084F01¢] gt& YehH FZsttiar si4fshH, 0.100]
Fold HF=rF FA gkl dlA4 g K Bollen & Long,
1993). 2 F4-2 H)-$-5"*H(Maximum Likelihood [ML])
< AHgston, 22X Ao slae BaE mE W
Qo) BE HHE B3] AZAR| 5L wejshe
A A B o)--=H(Full Information Maximum Likelihood
[FIML])& AH8-3FAE & A7-e] I ol gk -9
4 AFe BE AL AT BEE ek /e
o 121445 7153l= Sobel Test(Preacher & Hayes, 2004)
£ AASHE. JEln B AT BERYY B 57
WAl e B G IHrandom effect)®] A4S 3= A

<Table 1> Descriptive statistics of variables

ol 1174 & 7Kfixed effect)2] AHFE HAE &= 3
2 2 ) - =74 H(REstricted Maximum Likelihood
[REML])S AH8-3}9 tHRaudenbush & Bryk, 2002). 114 &

o] HFFAHL THATY EXE AYEEE M3
A| o= EF=2 2 Robust Standard Frror)E 2833t} £

AGte] 7)&B 3} Ak o =1 d FfE-S SPSS 20.0
& ARSRIAL, TEEYI T £42 AMOS 20.0
S Abgstnh aela Fad AEAA A4 egle) o
5% B8 HLM 7.0& AHE3HIT

3
(Ig10)= Xlﬂo@% A}&s}%t} gy BE =g

A A2, Aad AR, FEEE, AUAR,
BAZEE7HE, A olE8, 2 St PHE R

I(glo) o2 X|gksto] AHg-5FATI<Table 1>.

Year Suicide Stress Drinking Exercise
(Suicide Rate) peapiSp. K" s”  MeantS.D. K" s”  MeantS.D. K s”  MeansS.D. K" s”
Adult 909.74981.9 11.55 290  39.7463.4 3801 547  6.1£9.3 7486  6.92 1718372 5926  6.98
Youth 185.6+445.8  38.05 596  253+22.1 4631  5.69  71.745.7 5771 544 18.2+14.4 4475  5.60
Total Suicide Rate Youth Suicide Rate Humidity Dust
Meant$.D. K’ S8’ MeanstS.D. K’  S” MeantS.D. K s’  MeansSD. K 8
43.58+10.64 31 32 1.02£1.03 1.87 118 67.4+1337 -92 -11  47.83+28.6 3382 431
Note: “Kurtosis, ”Skewness
2. R Mz 0|52 AEE, SRANY, OlER, FAE, BAEES A0
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Sohs Ao A
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FE7F AR of]| H|X = FEe dSshe Z0E At

ZF 7 BT E, o7 Aol BETE, o]EE0] 5
TE, F4Hg0] GErE, WS 5575 A0 A
o ANe FTVshe 2102 UERITE <Table 2>0llA4] A
4 BuzzZ|F 953 AukEl= 1577E2] AlxKtime lag)E A

£-3}412) 2MaHE(Independent Variable: Suicide rate(1 week
time lag))°ll PIX= F&= AW A, 5= 25 F
e A0 E ERGTHI). ARle] AR S oS B
o] 1 Z= [Figure 2]3 Zth

<Table 2> Prediction model of suicide search volume in adults

Model 1 Model 2 Model 3 Model 4 Model 5
Independent Variable
t 8 t i t 8 t 8 t
(Constant) 1409 42177 1736 5917 25351 9917 4421 1.01 2.574 59
Suicide rate 827 4037 448 2477 503 3207 329 226" 249 1.70°
Drinking 526 10347 407 8.98"" 373 896" 347 8.18""
Divorce 6.802 10647 4436 678 4346 670"
Fertility 4368  -8.06"  -4.063 7417
A Humidity 522 2737
D Adjusted R’ 040 270 457 546 555
U F 16212 61.901"" 93.121™ 99.787"" 82.916™
ITJ (Constant) 1326 398 1423 4807 24590 968 1716 393 -.699 -16
a stl::lidgr;ztiag) 869 4267 626 3507 744 4757 559 3™t 475 321
Drinking 531 108177 416 945" 382 928" 351 839"
Divorce 6508 10307 4513 694 4358 678
Fertility 3929 7167 3481 623
Humidity 619 3.19™
Adjusted R2 046 297 470 543 555
F 18.153"™ 68.897 96.334"" 96.479"" 81.442°"
Fo} EFabol 5 W 992 FFOoE AL
1) 2 A9 Ao = 2go ALe dte] Agd dSHAEL vdy A4S A Fond HdEnt g3k, 4l
3 Axde o SHSE d2ge S Wt
12) URLE &3] 3atE s A3 Buzzs OF 33 AR AHF7E 7HAY w8 & 3 Fo F43] A AEgS Hol1

S)TH(National Information Society Agency, 2012).
13) Table 29} 23 59 A, dSE& 89.59%C 4 89.64%= ZH



24 8 Hlo[HE BE3 AAAHA 20 chHE B4
Model 1 Model 2 Model 3 Model 4
Independent Variable
8 t 8 t B t 8 t
v (Constant) 1.957 68.86 648 648" 624 622" 939 575"
0 Suicide rate 290 253" 187 2177 173 201" 192 2247
U Stress 1.003 13.40™" 913 10.94™ 935 11.25™
T Drinking 178 234" 176 2347
i Dust -214 243"
Adjusted R’ 023 448 456 467
F 64217 95.430"" 65.464"" 51629
Note: ™ p<0.01, ™ p<0.05, ~ p<0.1
: u N | fl M‘VA“
R\ \l AT .,Ava:,_‘, N l A a4l
W WY VRV I AN
Model 2 . -,
;: | L \ 1, A
s \,yfy; T Q' o U g Al AN AV I AN ,‘l,. An sl
Model 2 ol W NMWMW’MMIWWWﬁ
ode A7\ ) —
(1 week time lag) |/ V Y -
A Z
U
L -
T 4

Model 5

Model 5
(1 week time lag) ‘1
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Model 2
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ARG o231 wEe] T LE [Figue 2)9F 2T},

A& 93 ATEFY AREE (df, pESIALLE,
p<.000), NFI=0.954(%¥%), TLI=0.847(:2%), CFI=959(%
%), RMSEA=0.094(1.5) 0.2 T F-19] ZgxojA 2
3 ACRE YT Al Ao F A B 2Ed
2 AA AN &5 o At Ao Ths 29 At
AMo| A AHEER 7 A2V Hade A o5 A
Ao A Ak Ao B = ARE At BE AR
oAl BHHOZE Fogt WEE PlA= A= YERTH
<Table 3>.
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<Table 3> Parameters of adult and youth
Adult Youth
Path
B(3) CR. P B(3) CR. P
Stress—Drinking 335(.385) 7.610 " 572(.513) 11.347 "
Stress—Suicide 432(457) 10.986 " 808(.525) 8.749 "
Stress—Exercise 599(.555) 12.468 " 721(.761) 22379 "
Drinking—Suicide 247(228) 6.257 " 051(.037) 868 385
Exercise—Suicide 271(.310) 7.830 " 348(214) 3.827 ”
Suicide—Suicide Rate 052(.204) 3.980 " 093(.172) 2,671 ”
Note: ~ p<0.01, = p<0.05
TZEY W Aal] W 1o QiAo )l F 2E# 2 A3 24 HAe) 2o 5 A &
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3 AokE 71k RES 7IARE A vlwsky] fl&) [
T FREE BAL NS T AT Ale] Ao
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<Table 4> Comparisons of the differences in adults and youths

Path x2 df Ay CR"
Default model 59.411 8
Stress—Drinking 71.338 9 11.927 3.540”
Stress—Suicide 74.449 9 15.038 3.746"
Stress—Exercise 63.622 9 4211 21137
Drinking—Suicide 66.600 9 7.189 2.781"
Exercise—Suicide 59.997 9 .586 788
Suicide—Suicide Rate 60.545 9 1.134 1.112
All constrains 110.579 14 51.168

Note: " Critical ratios for differences
™ p<0.05, * p<0.1
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<Model 1> 7|25
LNAA Y, =

3 (Unconditional Model)
Yoo Tt Ug; 7

<Model 2> Fx714 71&7] &=
Model)

LN A Yz‘j = Yoo

+ 70" LSTR_Y;

+ Y0  LDRIY;

+ Y30  LEXE_Y;

+ug +uy FLITR_Y;

tuy*LDRI Y+ uy * LEXE_ Y+,

& (Unconditional Slope

<Model 3> 2712 7]-€&7] E¥(Conditional Slope Model)
LNZA Yy = oo T 01 TSR, + 02 ™ AH; + 703" EP;
+ g LSTR_ Y,

+ 90" LDRL Y,

+ 0" LEXE_ Y,

+ug;+uy FLSTR_Y,; +

7] %% (Model 1: Unconditional Model)2 2™
B FEiolA Hade] Il At
A3Fo g M| o] % B oA
HeEs AvE A &
1) =:) Z}/\g A TFo)

= sh= Zlojth.
Model 1914 1A a3= *—JAEL, g Ak AAEEe
AA B-S 1841870 F 95% ALZT7Hp=.026)14114)
71% BAX ABoNA AEH HH 18559 LS
& 5 Uk olE T Fadel 9 Hg Ao
184.1871°] 2 &5 UYEE A2 FAX o =E {9
SFATHI(3=1.99, p<001). THEHE AWRH U FF
o] zpat HAEke] Balke ppoln, ¥ o] Bike 08
o2 BAHoR o3t Aoz et 42387,
p<.001). WEtA] 2P HaleEe i = gl Wgo] &
A star °‘E‘r51 g 4 Utk

FUW ol £3 S195EY FAYS BolFE

14) 9 A A o] AA B

13 »}E}wu}

& A B 727

A W *d8A “H(Interclass Correlation Coefficient [ICC])E
Tl € At HAFY FAHIES Akl 2|

0.571(.08/(.08+.06)10 % ©o]= = UH 2k HAlgFol| Tt
% 7 9l Y E4bo] AA|shE HlIEo] 57.1%%

< UehgE ZolH, webx] g 2] ko] 2pA|s}
91@ o] A= BE %-‘4

Pz U A BAIge] Ho] W2 FA
o0 Fol@ Hol7k &g HefFE Ho|Thp<001). ©|
= X]-% Mol U gl 9FIAE FTFS HEz| g}

W QQlolE PG Warhe 21 UehioEs 9,

Aeo] 2 AT WA S 1AETIAE T3 9t
otslar o)5 /N a]le] €l we} AjolE Kol
il T EIE Tl A H3kT<Table 5>, L (Level 1)
At ek ik 1A GRS BAE Ay &F AN
& A AN TS FA de o= YEisia
2EY 2 AAF &5 ANFES SAHCE frofnst
of 2K AMF FEFE F= ACR(ZEd 2 B=40,
p<05, &5 B=25, p<05) UERSTE 2]
o} XVEP AMEEe] Aol glol 7
7F v=Ael ﬂbﬂ 4 §?+ ASS AARE A3,

|
S(x*=36.72, p<001), %5 AT HFT(*=19.13,
p<05)7} BAIZ o= Fou|3k A
o] HgEo] At HAlEk| vX]=
ZE ZFoI7h Ut *=90.99, p<.001) BARISISATE whebA
oli= Ao 9lo] € 8jle] Fqjo] Ak Q53
Axet & Aok wEta] dE EAA ~EdH 2 A
Aefo] Fold g Ak A o] o= Z o= oY
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<Table 5> Multi-level model analysis in suicide research factors

& (Model 2)°] A5 HIsF A5 Btk 7 29
49 AHad AES A Al AHH FIEB
=216, p<.05)% FIX|= Ao 7 Vet ol 4 A4
| Aakgo] 78 At ANEE St Slo R
omigit}, Je8)3 HegEs A AAF] AHE 4
FHB=1.83, p<0)& X Ao Yehyt) ol 9
HaEE7t S71ehE AR dAgre S7keiths o=
ojmgictt. Y AAEEs Arhee A Akl
< XA e AR UERTE FAAE HF A,
W 2Ed 2 MR ?=28.94, p<01)3} 5 A Ky
=19.44, p<05)> 48 Zol7} Qe A 0= UERITE %2
2 BEoA Al 2t AR ICCE 8578 4=
= Aok

ot

o e

[

Model Model 1 Model 2 Model 3
Parameter Unconditional model Unconditional Slope model Conditional model
Fixed effect Coef. S.E. Coef. S.E. Coef. S.E.
Intercept (vy,) 1.99 08" 1.12 16" 3.77 6.81
STSV 40 11 42 a1
Level 1
DSV -.00 07 -0l 07
ESV 25 09" 24 09"
TSR 2.16 92"
Level 2 AH 1.83 A7
EP 68 4.19
Random effect o i o b o’ i
level 2, wu, .08 . 28 s 18 s
423.87 90.99 70.50
level 1, r .06 03 03
STSV 11 2897 10 28.94™
DSV 06 36727 .06 36.547
ESV 07 19.73° 08 19.44"
ICC 571 903 857
Deviance 65.21 -184.89 -204.58

Note: " p<.001, " p<01, ~ p<.05, * p<.1
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