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BAdE SAFA L] B o] F5 o] FIt} FolA|oli ofy} A7 BE X He] A
AL oldfah=dl v=te] AAA HEE =9t 3 dutaQl FAHR wolEo A},

ul=re] g A A7 B st ATl A AUt v=e] g ) o] HEgH o
AAFERE 9ul7h 2 Aol el el ALE Atstal S oSk =e
SFAYUCEET 2002; 233 2003), S-2vhete] dl-giehs AlAs= FAANY] A

7 vrolth (A R 2012). v A A9 AR vFe v

ofrle} S A Uﬂo} BF7F 7P B2 S A skl it (e ol 3
2002). 1A Ao T W= AAAE 2Fo] A (R

gt FAMEEE 2004), Tt Sl tigh wsrel Aol AE 1995 Brown
1996; B4 5 2551134 7]§ 2013) 1E] 3L Hitelghe RS Fel tigh dhvlE
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83 AHA Folld FE
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o

grels = At A o] Wt gk AA Q] olslE A V=] AE
A AbElEA e A abe vE AT AREA e dado] AXEHAL it
w A 7IEATe dRlol Akl AAE Mol M R WHEES 489
A g T AR AR YA-—SE FASH o] Fof XU e AT V=0l
Foll whel djo]e] 2pdell A A|ke] Aol §lo] o]&nt B dlo]E|(big data)®]
ZIAlo1 =9 A gho] Thg el A Al H At HFE 7= Wl uE wAgA A

A

Mo R
Y

1%
H m°"

Tl AT ZE AR o217 F9IR A FAE dd e AAd
ARE o8 5 A HAT AT @VEAE AR el w3 1) HolH
AAE AsE 283te] ARIMA E& A8ste] dmatre] Foleh & Adrsta
Ab @ 7] SAlEA Aol AR wHES 88k Ao BE WE 7L
AR, A2 el wheh 71Ee) Qg AASA] SE AR A Es A
- Avhs gilol Avtal sy

2. ARIMA 239 718

A7) Aol s H 2 H(ARIMA: auto-regressive integration moving average
model)> AF713]9], &3, ol Rl Al 7HA 84 FlA IFE et RYPOE
Box$} Jenkins(1976)7F Al AIE d|SE49] 7| o2 AAISH o] 2 3A L AIAIE A}
5E RT3 73%01 = e d5S @ Ao vhE ZE Y A B4
AAE AE5E YElE 7 Ut S 7HA AL glol A AR #ste] ekt HOM]H vb_"
A3t e 5e] Al 2 %EM Feh (A B3 2006, 494 2015, 814 A<

ARIMAR 2 AAGAE7} 7HA] = AEd, AT 22 2 A 74]%41}»7::
AR (differencing)s &3te] A5e] HAS FHEl] ARIMA EES 5A43gt)
ARIMA 23L& A AE W XW]Q] HA s & ?5‘}04 3|AAs sk A3
(AR auto regressive) A3} =& FA Fx}] o] FHA(MA: moving average) ¥

FAgTH AAE A7 7= AR A RS 7= e B g |
4 T 7 840 Ao w Hkth RS T Y-S AR, o]H ] AHét o
$-o] Az} Apo]of| Al HAYSt= A7)/ (auto correlativeness)©] ATt A7 1/d ]2
gt 7219 W (random variable) ] AAIGAFE 7} 7HA] = o] €] Fho] o] %9 gholl
m 2= S omgit) w2 Ao AAIE gho] v AAYE Fell dFS
$7F AR(1) 23809 2oz Yehgd vk 2

oﬁi
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F

N o
i
oM. o

Y,=aY, | +ctue,



S AA toll G Vo] Hatghk vkE 2 Q) 1A -8 AE Yi-19] ghell ag
cE Y3t Ay 2o} o714 et WA A S (white noise)o]Btal & HEgES
0o]aL FAko] 191 Ayt o =& random O E Hito] aYt-1+colw E4ko] i

A Ao BEE= 4ol gholth. A1dad BdS v #ste] o] A3 9

ke wulo] WSk AR(p) BHE 447} pol 271817 2Fo] H o2 Ao
mda obelg pr

Vi=a Y, 1+ oY, ot+aY,_, +e

“<

. =c+ Ean . te

i=1

ARO RH L A9 EAS E3etal ke HolA AR(p) BRES MA(QERI R

=] & 2~
xds = 9

Y,=pte +pe, 1+ pyey ot Pt—161+Pt(Yo_ﬂ)

o] Mol AZ EqFAF Abzlo] o]F-e] Autel] HAFFHS Zst= o]EH 1 (moving
average) & PFR7A| 2 AREEH o2 AyE 4= 9ith EA A A to] A+ Yio] Hige
Wk 409l -1 HelA A olel(errone) et-19] 3l aZ Fohi o2 ola A3}
Aot o714 Y] S Fato] aet-1 o Ate] pdl AR T =EEE 999
grolvh. AR(D) 2334 7 8.8 Apold2 MA(L) RE2 ol A o ¢ (et-1)

)

7o gEE A Yi-19) e Faa) gtk Jolth MA BYE o )9

AR RS Byl x3kstd MA(g) 2¥H 402 Yepld o5 2tk
Yi=pute +05ie, 1+ Byey ot Bsep g+t B,

P
=p+ Zﬁjet—j
i=0

AR} MA BEE ZAgslo] t A|-olA Y AAE 7t Y7 YO 3A #A=3] Yi-1,
Yt-2 , - Yt-p & FA 2xgk et-1, et-2, - et-q E° Y3 AHHE A
ARMA(p,q) B8& F43h= Blolth

Vi=p+ta, Y, + oY, y+-+aY,_ +
e, Tute +0e 1+52et 2+ﬁset 5+"+5qet*q

ARIMA g2 FA4E gt 7| xsto] #dd 2as =ashs do 2E9 4

H(model identification), 29 FA(parameter estimation), =& 7
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diagnostic checking) 18] oS (forecasting)®] ©AIS WHEx o & A af3te] A AL
A7) o SEAS AAFIT) A AGEA o] ARIMA &8-S AA|9 7 Holo] Y A
&5 9\)\2‘34 theket 2tg 9 AR dE5S s Rd® &85 k. =] gHA ol A
ARIMA W& F2 A} 4EoklM 58 A3]9] nj=, &
=AY @]ﬂ(%ﬁ% 2018), WFAL A 71529 oS Fo ofol thekeiA &
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g g sl
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ABA Aol oA AAE #Alo] E&E 5 gle AFalS TETFTE 1A
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o2 3885 =1d COPDAB (Conflict and Peace Data Bank) (Azar 1980)¢] A%+ %
7] A HlolH 2 Abgo] A3 7IAME ¢al AR E ek WA et FH
= AFEE &g 7o) A AFA T o E FA 7ol wstEA dEF AR
BEA 7o 2 WA EQITh 2 Ao A AE3e GDELT (Global Database of Events,
Language, and Tone) At & V=2 52 FHY ol g|7le] 8 A& AFP, AP, 4l



) FHt vlare] YA ER] 2 7w2x(Google News)oll &8k 7]
7125 R &83le] TABARI (Textual Analysis By Augmented Replacement

ATEY0] Zg2 s o]&sle] ZAEATHLeetaru and Schrodt
2013).

ATl AREERE AR HlolE = mid mAl el A ek TheFs AR
129709) =7k =2 A7, R3S, v=4719 52 72 F9AHsource) 9 &
ik (target) 0.2 AAsto] FABAZ 7|22 3} B4 ALAS A6k ARRE
gk Aoty thA] EaA] wAIGA] gAAEe] FAFHdyad), YA (daily), A (event),
At (data)har & 4= Tk AR Ak tieh #7715 CAMEO (Conflict and
Mediation Event Observations) (Gerner et al. 2009)& ©]-&3}th. 18] i =4 34|
of #redd JE ARl gl = ARl 7= 7R E aLEsh] $18 Goldstein
(1992, 376-377)9] WEIS®] 7bsA1& H-Esoith. 7tsAE Aeshs 32 ooy
A ATl kA FY EA] HFo] e wA|dAe] dAS wdst] 9
Sk WP EA fotolt), BAale] Ao Ao &Ejel vy vy} FLEH A

= e
AR Qe B oA LEH el AP Aws) van gelo) 49w A4 xyw
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A 214712 Ao SHA AZA

Location and Tone, 1929-2012) At&5.5 &85}
HE 2013714 3501 d9] 713t F4k 279} H]
A BES Ak5 9] o] S 0% Frhrh
A AA 7258 THES W 197999 Atm = HAZE 109710l E o]l o
1 20009 100M7btol E2 FEakglar A 5ol slgE 200812 32077}
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of B J3= BA 717HS 2000d 195 2014 29714
A

<d8 A-5> 32-0|2 o o]2-3tRo| Ha{mi o

o
T T T T T T
2009m1 2010m1 2011m1 2012m1 2013m1 2014m1

monthly
| ——— cKRtoUS ———— cUStoKR |
<J8 A-6> st=-o|= 2 o|=-st=2| 2™ EH F0|
o

g-

1
]
i

T T T T T
009m1 2010m1 2011m1 2012m1 2013m1 2014m1

monthly
| —— dKRtoUS ———— dUSItoKR |

¥ e olshE §7] Sla4 Abg ek gl el e dke 4Re WA A
N 27te) et @99 539 e 2 2ol B9As g 54 65



= JER M5 ojFo] FAHIsI & 50, cKRtoUS?| 485 459 284 e
S o1 sh= cooperations WERAL 21 Fol] o]ojA|= F =4+ tiiEAs At
(source)=7Fe wpA| o] 7 2] it oAk target) 5 7He 22 WER AL 7t
L4 tor WeEke e 728 =gA Ao A] 2 We] WAl dUStoKRES

ZwAt de B4 dvldke disputes WERAL F9Akel oidAbe] =7 WAL gl
A e Aa Fdsith

9o <ad 1> =3 v=o FEiAE =] vlsel tEk F2H(cKRtoUS) 9
o} vlare] el g P8 (cUStoKR)S ARE 18]al, <28 2>+ dhare] vj5p
o tigk EA(dKRtoUS)S] A8t v]=r9] ol gk #A(dUStoKR) 9| s 7154
o] T Fej= AAL whel BojFar lvk. A7 AAA FHat Ao 2
o] F7fek= Aol UAT AAAOE AALY] Hitg THOE Y= WEste B
Fo Hola o] A AAE AEE HAIH

A AAL Azl AAA gh=o] wl=el] s Wmro] gharol]l tigh o] WSt
4kl B3 Ago] AEHA 0w vHEs= ulS offo] < 1> <Y 2571 B
ofF=aL vk AAAQ FAl= kol M AR whe o] At AL FSAAR 2 A
Toll A AR&shE 20009 o] F A AIGA RS S7F FAZE 7HA = onrt iAo w A
A G2 Ao w Bl ag2E T ST ¢ e 54 FEI 24 2 A
NN =3} vl=e] FE A= Gt 28 # (reciprocal) 54 BolFaL Jlvt
Al B A g3t wla ] el ol gEle FJEa B4 5 S R A
A A 8sHAl whgeke EF Rt A ow Yebgth vt 2EAo] mefue U

—

AL 2 T/t B} 01T FoA o= kel FRHE AL o EHOE 4
A e,
3

St w =] FE EA e 47H4] AAE AR P8-S Felstkr] E
ADF(Augmented Dickey-Fuller) ©$<*(unit root) 7A4& AA|5% T} 27

A5e] 7 A ofgo <G 1> YR Sl kel o] 5%9] ool A vl
o et AT S 714skan glo] PR AQ AAEE YERT

<E A-1> 80| 2 o|-3te| # U BRySFo| ADF AEZEH

—

cKRtoUS cUStoKR dKRtoUS dUStoKR
SAZ -7.630 -7.370 -7.530 -6.811
0.05%eF& 7I&Fek -2.921 -2.921 -2.921 -2.921
Pat 0.0000 0.0000 0.0000 0.0000




ARIMA AAERE S 0|88t

o

o|zA2] o &4 : 2009-2014 _ 17

<IE A-2> @gt-o| 2 o|-ste| 3= 2 EMsZF2| Portmanteau 435Z 1t
cKRtoUS cUStoKR dKRtoUS dUStoKR
EZEWE (Q) A 38.36 46.63 28.42 32.95
Prob > chi2(40) 0.115 0.021 0.495 0.279

AALG 25e] ot AE 3Helslr] 9alA ZEME AA(Portmanteau Test)E A A]
Oﬂwtﬂ a7 73‘4{— ofgl o] <3t 2>el ypehdt uhel P} FEWME HFolA A5 7H
oS 0.06=2 AAs)
A so] wazgo] ope)

éﬁ:[o

o=
7] Wl AFTMEE 71748 5 9l Hﬂ*—ﬂigol 52%}{— Ao AAE
AAolgka A2 W 4= gtk ohk cUStoKRE 0.0212 157 7Hd S 7148 5 givt
T 73 Ao AFste] Q75 A
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T 2014, 13; A4 2015, 82). #A A5+ 200 )
Mol AanE Z&a3irh ARIMA 23 I o2 50709 #5S E3sh= AnE
FgstH IFH o Fo] Thestrta dEA A=, & AT 6109 AAE ARE
S8t Aol WHEA R Adasitta & F 9l S
STATA 11.20% &3t}

d Az AR HAALS T o, ARIMAR 9] 217] 3]
7 840} o] s 8 A AHate] RIS AAdoF gt RHlS AHer] 9fsiA
o]22 o7 z7|A43H=(Autocorrelation Function; ACF)9} H-3-2}7]8h<=(Partial
Autocorrelation Function: PACF)E H] a4 sto] RdlS AAer 4= Qi) o]% »dl
o] A& HAeshe By Ryts Fdl HEA U ARIMARE S AA s}
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<8 1-1 > cKRtoUS2e| ACF <2 1-2 > cKRtoUS<e| PACF

0.40
|

0.20
Ol 0
L3
—e
—_—
-
—e
—e
—e

| rH“llrn.Thl‘w.erM.

Autocorrelations of cK2U
0.00

-0.20
|

Partial autocorrelations of cK2U
0 0.
-
-~—
-—
-—
-—
-~—
.
-—
-—
-—
-—
-—
-—

-0.40
|
4

T T T T T T T T
0 10 20 30 0 10 20 30
Lag Lag

Bartletts formula for MA(q) 95% confidence bands 95% Confidence bands [se = 1/sqrt(n)]

<¥F 1-1> ARIMA(2,1,0) 24 cKRtoUS

Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 38.66

Log likelihood = —430.54 Prob > chi2 = 0.0000

D.cKRtoUS | Coef. Std. Er z P>|z| 95% Conf. Interval

cKRtoUS_C | -0.92 20.26 -0.05 0.96 -40.64 38.79

ARMA

ar

L1 -0.48 0.11 —4.51 0.00 -0.69 -0.27

L2 -0.54 0.12 -4.60 0.00 -0.77 -0.31

/sigma 279.41 25.44 10.98 0.00 229.54 329.29

<E 1-2> AR(2)MA(1,4) &4 cKRtoUS
Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 13.50

Log likelihood = —419.90 Prob > chi2 = 0.0037

D.cKRtoUS Coef. Std. Err z P>|z| 95% Conf. Interval

cKRtoUS_C 465.76 4.32 107.78 0.000 457.29 474.23

ARMA

ar

L2 -0.62 0.18 -3.41 0.001 -0.98 -0.26

ma

L1 -0.23 0.11 -2.08 0.038 -0.44 -0.01

L4 -0.65 0.21 -3.08 0.002 -1.06 -0.24

/sigma 279.41 25.44 10.98 0.00 229.54 245.39
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OFo] <3 1-2>9A AAEE A 9] Aitel] mpEW SAA Fo)ert 4] w2 A
o7 Yehytt}h B4 A @ o] whARkS(white noise)o] A7) AERe} B2 A¢
HEro] Aitg 7o AdHQ FHE BAths oA WaAztEo] HA o

Aecia B 4 9lar, %7 0.00372 BAF ok 7159 0.055T A3

FARo|BRE oS o] Ajfsirtal & 4= vk ARIMA X2e] AEE H7tshs 7]

© 2 AIC =869.09 12]aL BIC=877.53 %ol =& St} AICS} BIC A7} &

S wdeted A4 JRE AT Xerhe ks AR Ade] =
]

o e 29 AYEE wolFm gk,

Mo
AN o Py

<32 1-3> cKRtoUS(2,1,0)2] AlMZt 2! o =ZF 2&

1000
|

500
|

o -

T T T T T T
2009m1 2010m1 2011m1 2012m1 2013m1 2014m1
monthly

cKRtoUS
y prediction, one-step

y prediction, dyn(tm(2014m3))

[e)

ko] w=tol] tidh P FE(cKRtoUS)] AAA| 9} dS5AE st Ay ¢
<29 1-3>3 <F 1-3>0] FAFoR FASSITE @] mlme] gk ¥
(cKRtoUS)> ¥dtgte] 460.10]aL HAgke] 56 18]l Halgho] 1254% L}E}
APAE VIR B o, g Tl oFA o5gke w5kt ARG FER o
Ho]FE 202 VEPAINE o Sk A o2 #5gkell HlsiA ZﬂA ?E
FEHE B k. ARIMA 415 B34 o5& Algske 20144 349 ©
o] wlaro] tigt o] TF HF Akl 46018 FE] v o] P
A& Aoz o FH ALt

201432 uhE) AR 21 d 2; Al7| 2 vkt
Ao tu|AAE o]H WA HTof oEs=

g

EL I

o}

Eorr BN Lo

-

o
N
N

1

O>'

_

2 Ao oy
W to B ol
:(O ro{l [-'O[l

ol

SEEVLEREEEEES
o

BT =2 ml=ol dig)



rot

ARIMA AlAE 2SS o| &5t sho|ztAlel o Eed+ : 2009-2014 _ 21
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# 1-3> ARIMA(2,1,0)28 & 0| &8 cKRtoUS2| A gtzt of St

7|zt cKRtoUSA! | gk cKRtoUSH| =7t EEHERt Al gt-0l| S 4k
2009/1 320.7 -0.91811

2009/2 702.3 319.7819 —-0.91811 382.5181
2009/3 140.4 581.6238 -120.676 —441.224
2009/4 5568.3 203.8227 63.42267 354.4773
2009/5 653.3 657.4927 99.19274 -4.19274
2009/6 136.7 380.9036 —272.396 —-244.204
2009/7 5569.9 332.4816 195.7816 227.4184
2009/8 922.4 632.1727 72.27264 290.2274
2009/9 385.6 518.3534 —404.047 -132.753
2009/10 542.9 447.2117 61.61166 95.68834
2009/11 690.1 754.0676 211.1676 —-63.9676
2009/12 56 532.754 —-157.346 —-476.754
2010/1 333.6 280.277 224.277 53.32299
2010/2 5562.3 539.1846 205.5846 13.11541
2010/3 376.8 295.8145 —256.486 80.98554
2010/4 456.7 341.8027 —34.9973 114.8973
2010/5 221.4 510.7813 54.08129 —-289.381
2010/6 435.8 289.8605 68.46053 145.9395
2010/7 828.9 457.2888 21.48874 371.6113
2010/8 150.5 522.4393 —-306.461 -371.939
2010/9 316.4 263.8303 113.3303 52.56967
2010/10 440.6 599.5975 283.1975 —-158.998
2010/11 1060.6 289.7021 —-150.898 770.8978
2010/12 1254.2 693.41 -367.19 560.79

2011/1 110.9 825.613 —428.587 -714.713
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7|12t cKRtoUS& Mgt  cKRtoUSH =gt  EEHXA AH -0 54t
2011/2 189.4 555.3929 444.493 -365.993
2011/3 467.8 764.7632 575.3632 —-296.963
2011/4 361.3 289.6711 -178.129 71.62893
2011/5 484.6 260.9654 -100.335 223.6346
2011/6 544 .1 480.6674 —-3.93259 63.43259
2011/7 63.3 447.2705 -96.8295 —-383.971
2011/8 193.1 260.9406 197.6406 —-67.8406
2011/9 233.9 387.3846 194.2846 —-153.485
2011/10 738.9 142.5779 -91.3221 596.3221
2011/11 748.4 471.9449 —266.955 276.4551
2011/12 582 470.3175 —278.083 111.6825
2012/1 338 655.1559 73.15593 -317.156
2012/2 480.4 543.1415 205.1415 -62.7415
2012/3 509.4 541.2361 60.83617 -31.8362
2012/4 491 416.9816 -92.4184 74.01844
2012/5 503.9 482.4055 —8.59454 21.49454
2012/6 761.2 505.7326 1.832595 255.4674
2012/7 625.7 628.5187 —-132.681 -2.81871
2012/8 118.2 550.679 —-75.021 —-432.479
2012/9 290.4 433.5927 315.3927 -143.193
2012/10 486 478.632 188.232 7.367963
2012/11 333.6 297.3347 -188.665 36.26534
2012/12 685.1 299.9064 —33.6936 385.1936
2013/1 581.8 595.9818 —-89.1182 -14.1818
2013/2 205.3 440.602 -141.198 -235.302
2013/3 373.4 440.2959 234.9959 —66.8959
2013/4 824.6 493.1374 119.7374 331.4626
2013/5 181.6 515.0707 —-309.529 —-333.471
2013/6 502.9 246.6318 65.03182 256.2682
2013/7 663.2 692.231 189.3309 —-29.0309
2013/8 213.7 411.3261 —-251.874 -197.626
2013/9 612.8 342.0467 128.3467 270.7533
2013/10 800.1 660.5815 47.78156 139.5184
2013/11 262.8 493.3749 -306.725 —-230.575
2013/12 289.6 418.8976 156.0976 -129.298
2014/1 241.9 563.8713 274.2713 -321.971
2014/2 351.1 248.5966 6.696626 102.5034
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<I 1-4> ARIMAZ @S 0| 8¢8F cKRtoUS2| &= ofZFgt
7|2t &2 o Egt 7|2k T o EH
2014/3 322.3262 2014/8 300.0736
2014/4 275.5847 2014/9 308.0238
2014/5 311.7146 2014/10 298.7954
2014/6 317.6079 2014/11 297.1081
2014/7 293.4809 2014/12 301.0307
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<18 2-1> cUStoKRe| ACF <% 2-2> cUStoKRe| PACF
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E 2-1> ARIMA 2H &4 cUStoKR(3,1,2)

Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 15.70

Log likelihood = -419.62 Prob > chi2 = 0.0078

D.cUStoKR Coef. Std. Err z P>|z| 95% Conf. Interval

cUStoKR_C 0.26 2.83 0.09 0.927 -5.29 5.81

ARMA

ar

L1 -0.59 0.27 -2.22 0.03 -1.12 -0.07

L2 -0.28 0.21 -1.34 0.18 -0.69 -0.13

L3 -0.02 0.26 —-0.06 0.95 —-0.52 0.49

ma

L1 -0.34 504.6 —-0.00 1.08 —998.32 988.99

L2 -0.66 420.7 -0.00 0.99 -825.45 823.78

/sigma 226.1 57071.55 0.00 0.99 -111632.1  112084.3

¥ 2-2> ARIMA 3|74 &4 cUStoKR(2,1,0)

Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 37.34

Log likelihood = —-431.37 Prob > chi2 = 0.0000

D.cUStoKR Coef. Std. Err z P>|z| 95% Conf. Interval

cUStoKR_C -0.48 21.34 -0.02 0.98 -42.31 41.35

ARMA

ar

L1 -0.46 0.10 -4.44 0.000 -0.67 -0.26

L2 -0.52 0.12 -4.35 0.000 -0.76 -0.29

/sigma 283.66 24.58 11.54 0.000 235.46 331.85
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<3} 2-3> ARIMAE 3 S o]&3 cUStoKRe A At o =3k

7|12t CUStoKRAHM gt  cUStoKROI 5L EEEA A -0l St
2009/1 297.2 0.259096

2009/2 552.9 297.4591 0.259096 255.4409
2009/3 139.5 474.1501 —78.75 —-334.65
2009/4 447 .4 192.2775 52.77748 255.1225
2009/5 665.9 517.6843 70.28431 148.2157
2009/6 167.3 304.623 -361.277 -137.323
2009/7 420.3 313.8947 146.5947 106.4053
2009/8 773.4 408.483 78.18304 274.917
2009/9 335.5 411.1344 —362.266 —75.6344
2009/10 493.8 302.2542 —33.2459 191.5459
2009/11 570.8 562.1517 68.3517 8.6483
2009/12 42.4 340.6063 —-230.194 —298.206
2010/1 239.6 350.1626 307.7625 -110.563
2010/2 480 506.6469 267.0469 —26.6469
2010/3 243 372.6994 -107.301 -129.699
2010/4 386.9 349.5059 106.5059 37.39412
2010/5 184.8 464.239 77.33897 —279.439
2010/6 342.5 266.5548 81.75478 75.94521
2010/7 804.6 514.3491 171.8491 290.2509
2010/8 102.5 398.3721 —-406.228 -295.872
2010/9 325.8 194.4734 91.97343 131.3266
2010/10 424 .4 604.8732 279.0732 -180.473
2010/11 1100.4 226.1827 -198.217 874.2173
2010/12 1318.7 708.1046 -392.295 610.5953
2011/1 94.7 235.5943 -1083.11 -140.894
2011/2 164.8 283.5775 188.8775 -118.778
2011/3 578.7 589.2615 424.4615 -10.5615
2011/4 362.9 414.6963 —164.004 -51.7963
2011/5 547.8 390.5317 27.63175 157.2682
2011/6 604.2 519.3055 —28.4945 84.89446
2011/7 85.5 383.7211 —-220.479 —298.221
2011/8 185.6 346.9959 261.4959 -161.396
2011/9 229.1 531.8613 346.2613 -302.761
2011/10 666.1 349.3564 120.2564 316.7436
2011/11 735.7 596.5133 —69.5867 139.1867
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712t CUStoKRAI® Zt  cUStoKROIZ%  EXHx} A -0l =2t
2011/12 615.7 301.4091 -434.291 314.2909
2012/1 328.8 509.1479 -106.552 -180.348
2012/2 479.8 303.8192 -24.9809 175.9809
2012/3 516.3 590.0815 110.2815 -73.7815
2012/4 388.7 323.5991 -192.701 65.10095
2012/5 525 502.9347 114.2347 22.06529
2012/6 695.9 425.6362 -99.3638 270.2638
2012/7 636.7 500.8683 -195.032 135.8316
2012/8 70.3 386.3372 -250.363 -316.037
2012/9 194 1 355.2254 284.9254 -161.125
2012/10 405.1 557.9067 363.8067 -152.807
2012/11 273.3 402.0663 -3.03373 -128.766
2012/12 524 435.4448 162.1448 88.55523
2013/1 610.2 505.2523 -18.7477 104.9477
2013/2 140.5 403.749 -206.451 —-263.249
2013/3 362.5 346.458 205.958 16.04199
2013/4 970 573.5185 211.0185 396.4815
2013/5 177.2 481.2291 -488.771 -304.029
2013/6 365.4 198.2461 21.04612 167.1539
2013/7 542 1 694.6973 329.2974 -152.597
2013/8 185.7 276.4781 -265.622 -90.7781
2013/9 626.4 482.7445 297.0445 143.6555
2013/10 735.8 519.5825 -106.818 216.2176
2013/11 305.9 400.7528 -335.047 -94.8528
2013/12 335.4 366.0475 60.14746 -30.6475
2014/1 207.3 518.8887 183.4887 -311.589
2014/2 297.3 348.41083 141.1103 -51.1103
<¥E 2-4> ARIMAZ &S 0|&¢+ cUStoKRe| &% o 4k
7|2t &% o=zt 7|2t &% o=zt
2014/3 541.6661 2014/8 437.7254
2014/4 416.6652 2014/9 441.7399
2014/5 422 .5802 2014/10 439.0216
2014/6 454.0449 2014/11 439.9789

2014/7 434.5893 2014/12 440.6517
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3. =] dju)= EA4F(dKRtoUS)

o] mlol g BASES wARS a4 okl ANG A Ruaae
BRG] Ase] wew Awe) gtol Exet Aow ekl ARIMA
(11,2 28< 348501} vae] 292437} )% 7122 Foap 2aint. of

2a sk ool e ush Zo] ARIMA Ralol A} A5 Ukl Axor 434
2 920 B3] MAS B4 Fgke] 45 el 7] Wolt, Lo nE §
57k AT AFE FHE fFolmh GE] R ARMARL0) 23E 574
sk
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Bartlett's formula for MA(q) 95% confidence bands 95% Confidence bands [se = 1/sqrt(n)]

F 3-1> ARIMA 2 &4 dKRtoUS(1,1,2)

Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 6.58

Log likelihood = -383.15 Prob > chi2 = 0.086

D.dKRtoUS Coef. Std. Err z P>|z| 95% Conf. Interval

dKRtoUS_C -0.71 1.42 -0.49 0.62 -3.49 2.08

ARMA

ar

L1 -0.51 0.65 -0.77 0.441 -1.79 0.78

ma

L1 -0.38 545.5 -0.00 0.99 -1069.5 1068.7

L2 -0.62 340.6 -0.00 0.99 -668.2 666.9

/sigma 125.1 296339.8 0.0 0.99 -66798.15 67048.43
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I 3-2> ARIMA 3| &24 dKRtoUS(2,1,0)

Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 35.12

Log likelihood = —389.14 Prob > chi2 = 0.000

D.dKRtoUS Coef. Std. Err z P>|z| 95% Conf. Interval

dKRtoUS_C 0.25 11.71 0.02 0.98 -22.71 23.19

ARMA

ar

L1 -0.57 0.10 -5.56 0.000 -0.78 -0.37

L2 -0.48 0.13 -3.62 0.000 -0.75 -0.22

/sigma 141.83 12.88 11.01 0.000 116.59 167.08

ko] E 3-2>e14] AN B4l Aol w2yl BAH Fol %k 4P

2 viebgteh, 2473 oxpe) Az (white noise)o] A7) FHESE
Vgl =

o] AAE 71F R AAR FEE BRIt oA W agEol

shohar = 4 9la, F9)%7) 0.000020.2 A4 ok 7)<l 0.05KT Ad3s] W
FRo|BE SR o] AFeirtal & 4 gtk ARIMARHS A& Pl 7|+
o2 AIC= 786.27 18]l BIC=794.71 %ol =&t} AICSF BIC A7} 2elo] 4
FE washed A4d AR AT Bavke Wk QAT 398 & FE

<22 3-3> dKRioUSe| MMzt 2 o5zt 2

T T T T T T
2009m1 2010m1 2011m1 2012m1 2013m1 2014m1
monthly

dKRtoUS — vy prediction, dyn(tm(2014m3))
y prediction, one-step
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E 3-3> ARIMA 28 & 0| 2%t dKRtoUS2e| AlMIZtat o 4k

7|zt dKRtoUS& M| gt dKRtoUSH E &t EEHERt AN g4-0l| = gk
2009m1 -132.3 0.247126

2009m2 —247.7 -132.053 0.247126 -115.647
2009m3 -56.5 -202.685 45.01514 146.1849
2009m4 —277.9 -109.97 —53.4702 -167.93
2009m5 -362.2 -242.76 35.14009 -119.44
2009m6 -78 —-206.069 156.1312 128.0688
2009m7 -252.5 -199.958 -121.958 —52.542
2009m8 -280.5 —-289.331 —-36.8307 8.830735
2009m9 -70.6 -179.421 101.0789 108.8211
2009m10 -90 -177.128 -106.528 87.12814
2009m11 -207 -179.968 —89.9677 —27.0323
2009m12 -10 -129.879 77.1207 119.8793
2010m1 -94.7 -66.0278 -56.0278 —28.6722
2010m2 -162.1 —-140.906 —46.2056 —21.1944
2010m3 -124 —-81.8611 80.23895 -42.1389
2010m4 -90.8 -112.749 11.25075 21.94925
2010m5 -80.9 -127.812 -37.0115 46.91146
2010m6 -105.9 -102.153 -21.2527 -3.74731

2010m7 —-436.8 -95.8211 10.07885 —-340.979
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7|12t dKRtoUSAAZt  dKRtoUSHI&{&t  EEHA} HH g-oll 4t
2010m8 -55.8 -234.077 202.723 178.277
2010m9 -161 -113.982 -58.1817 —-47.0183
2010m10 -93.6 -284.511 -123.511 190.9107
2010m11 -436.9 —-80.8822 12.71785 -356.018
2010m12 -564.6 -271.788 165.112 —292.812
2011m1 —-40.5 -324.517 240.083 284.017
2011m2 -721 —-279.275 —-238.775 207.1748
2011m3 —-294.3 -307.177 -235.077 12.87706
2011m4 -127.4 -150.833 143.4674 23.4326
2011m5 -150.4 -115.202 12.19759 -35.1976
2011m6 -195.6 —-217.481 -67.0811 21.88109
2011m7 -34.5 -157.987 37.61267 123.4873
2011m8 -82.4 -104.664 -70.164 22.26397
2011m9 -52.3 -132.367 —49.9674 80.06735
2011m10 —-343.4 —45.8939 6.40611 —297.506
2011m11 —246.5 -190.22 1563.1804 —-56.2804
2011m12 -154 -160.728 85.77205 6.727951
2012m1 -75.4 —-253.549 —99.5486 178.1486
2012m2 -106.8 -164.833 —-89.4325 58.03247
2012m3 -142.6 -126.305 -19.505 -16.295
2012m4 —247.9 -106.321 36.27896 -141.579
2012m5 -152.1 -169.561 78.33875 17.46126
2012m6 -261.4 -155.65 —-3.55027 -105.75
2012m7 -282.3 —244 477 16.92325 -37.8233
2012m8 -39 -216.867 65.43348 177.8665
2012m9 —61 -168.155 -129.155 107.1547
2012m10 -186.4 -165.644 -104.644 —20.7556
2012m11 -69.3 -103.195 83.2055 33.8945
2012m12 —4771 —-75.3563 —6.05634 —401.744
2013m1 -198.5 —-298.993 178.1069 100.4931
2013m2 -133.7 -160.62 37.88052 26.91948
2013m3 -316.2 -305.304 -171.604 -10.8965
2013m4 -569.6 —242.213 73.98707 -327.387
2013m5 -158.3 -335.15 234.4502 176.8498
2013m6 -218.1 -271.411 -113.111 53.31117
2013m7 -281.9 -382.364 -164.264 100.4638
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2013m8 -171.6 -215.785 66.11542 4418458

2013m9 -136.9 -203.573 -31.9729 66.67294

2013m10 -259.2 -209.729 -72.8286 -49.4714

2013m11 -169.6 -205.227 53.9734 35.6266

2013m12 -172.7 -161.358 8.242272 -11.3423

2014m1 -96.1 -218.79 -41.0897 117.6897

2014m2 -133 -138.099 -41.9991 5.099074
<E 3-4> ARIMA 2&E 0| &%t dKRtoUSe| &= o =4k

7|2t &% o=zt 7|2t &% o=zt

2014/3 -148.377 2014/8 -128.78

2014/4 -121.169 2014/9 -132.241

2014/5 -128.847 2014/10 -129.43

2014/6 -137.1 2014/11 -128.861

2014/7 -128.132 2014/12 -130.04
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<% 4-1> dUStoKRe|l ACF <8 4-2> dUStoKRe|l PACF
3o | 1100 N ‘ H H N 1
[ ;;%Hll.‘w vl
T
% % 51 5 p %
Lag Lag
Bartlett's formula for MA(q) 95% confidence bands 95% Confidence bands [se = 1/sqrt(n)]
¥ 4-1> ARIMA S[HE4M cUStoKR(1,1,3)
Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 10.24
Log likelihood = —389.39 Prob > chi2 = 0.0366
D.dUStoKR Coef. Std. Err z P>|z| 95% Conf. Interval
dUStoKR_C 0.09 1.47 0.06 0.949 -2.8 2.99
ARMA
ar
L1 -0.042 1.11 -0.04 0.969 -2.22 2.13
ma
L1 -0.74 1341.95 -0.00 1.0 -2630.91 2629.43
L2 -0.49 351.34 -0.00 0.99 -689.11 688.13
L3 0.22 3.6.68 0.00 0.99 -600.86 601.32
/sigma 138.22 92757.26 0.0 0.99 -181662.7 181939.1

H* 4-2> ARIMA

3|24 dUStoKR(2,1,0)

Sample 2009m2 - 2014m2 Number of obs = 61
Wald chi2(4) = 44.27

Log likelihood = —395.77 Prob > chi2 = 0.000

D.dKRtoUS Coef. Std. Err z P>|z| 95% Conf. Interval

dKRtoUS_C 0.60 12.96 0.05 0.96 -24.79 26.01

ARMA

ar

L1 —-0.43 0.09 —4.54 0.000 —-0.61 -0.24

L2 -0.51 0.09 —5.42 0.000 -0.69 -0.32

/sigma 158.14 11.37 13.91 0.000 135.85 180.41

Qo] < 4-2>ol A AN T B Aol 2w AL oo} 4dE e

A
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<8 4-4> dKRtoUSe| AA gtz o F4f2] Two Way 2=
° ® ® d © e ©
. ® ® L] :0 oq :o ‘... P s
o %Soo
Q— /,.._——————";""".’;—’_F.'/.
() b L J ° o ©
)
8- .
® °
—5b0 —460 —360 —260 -1 bO 6

y prediction, one-step

95% CI — Fitted values
L dUStoKR




ARIMA AlAE 2SS o| &5t sho|ztAlel o Eed+ : 2009-2014 _ 37

# 4-3> ARIMAZ 2 0[&¢8t dUStoKRe|

A gt ol St

7|12t dUStoKRA A Zt  dUStoKROI &gt  EFHA} A -0l St
2009/1 -51.8 0.603938

2009/2 -257.3 -50.6961 0.603938 —206.604
2009/3 -62.1 -198.898 58.40193 136.7981
2009/4 —242.8 -38.1872 23.91277 -204.613
2009/5 -282.1 —264.988 -22.188 -17.112
2009/6 -78.1 -171.993 110.1067 93.89326
2009/7 -213.7 -143.081 —64.9809 —-70.6191
2009/8 -276.5 —-259.448 —45.7476 —-17.0524
2009/9 -61.2 -179.504 96.99646 118.3035
2009/10 =101 -118.95 -57.7502 17.9502
2009/11 -164.3 -193.015 -92.015 28.71496
2009/12 -5.4 -116.04 48.25956 110.6404
2010/1 -100 —-39.055 -33.655 —60.945
2010/2 -140.3 -140.034 —40.0344 —-0.26558
2010/3 -82.5 —-73.7627 66.53732 -8.73732
2010/4 -139.2 -85.1727 -2.67272 -54.0273
2010/5 -73.8 —-143.598 —4.39813 69.79813
2010/6 -152 —-71.3057 2.494281 —80.6943
2010/7 -495.5 -151.194 0.806542 —344.307
2010/8 -73.9 -309.183 186.3175 235.2825
2010/9 -149.2 —-75.4297 -1.52972 -73.7703
2010/10 -99.7 -331.617 -182.417 231.9168
2010/11 —656.5 —-80.9814 18.71857 -575.519
2010/12 -739.8 —-445.27 211.2299 —294.53
2011/1 -11.2 -418.93 320.8704 407.7296
2011/2 -51.7 —-275.443 —264.243 223.7427
2011/3 -279.9 —-405.686 —353.986 125.7856
2011/4 -130.8 -161.581 118.3188 30.7812
2011/5 -95.3 —-76.0583 54.74169 -19.2417
2011/6 -147.6 -185.319 —-90.0192 37.71916
2011/7 -35.6 -142.464 5.136037 106.864
2011/8 —-40.4 -55.0512 -19.4512 14.65122
2011/9 -103.3 —-94.4288 -54.0288 -8.8712
2011/10 -270.3 —-73.0925 30.20752 -197.208
2011/11 -224 1 -166.405 103.8953 —57.6953
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2011/12 -138.3 -157.133 66.96684 18.83317
2012/1 -64.9 -197.005 -58.7045 132.1045
2012/2 -53.9 -138.597 -73.6965 84.69648
2012/3 -133.8 -94.8849 -40.9849 -38.9151
2012/4 -176.7 -104.48 29.32036 -72.2204
2012/5 -114.9 -116.575 60.12546 1.674539
2012/6 -302.5 -117.935 -3.03504 -184.565
2012/7 =277.4 -253.612 48.88822 -23.7882
2012/8 -49.4 -190.989 86.411 141.589
2012/9 -25.6 -157.43 -108.03 131.8302
2012/10 -138.7 -150.987 -125.387 12.28701
2012/11 -66.1 -101.886 36.81361 35.78639
2012/12 -421.2 -37.832 28.26804 -383.368
2013/1 -249.7 -307.029 114.1706 57.32938
2013/2 -71.6 -139.588 110.112 67.98803
2013/3 -242.6 -233.34 -161.74 -9.26015
2013/4 -470.6 -260.151 -17.551 -210.449
2013/5 -38.9 -285.688 184.9122 246.7878
2013/6 -165.5 -1083.713 -64.8127 -61.7873
2013/7 -220.5 -331.393 -165.893 110.8933
2013/8 -62 -131.399 89.10101 69.39899
2013/9 -140.9 -99.7268 -37.7268 -41.1732
2013/10 -317.3 -187.366 -46.4663 -129.934
2013/11 -114.9 -201.256 116.0436 86.35637
2013/12 -112 -109.155 5.745514 -2.84551
2014/1 =50 -215.473 -103.473 165.4727
2014/2 -43.4 -76.5207 -26.5207 33.12072
<X 4-4> ARIMAZ &S 0| &%+ dUStoKRe| &= o Fgf
7|z HEVEF, 7|2t % of =
2014/3 -76.7004 2014/8 -56.2694
2014/4 -64.8291 2014/9 -57.4772
2014/5 -51.6646 2014/10 -59.3722
2014/6 -62.1268 2014/11 -56.7863
2014/7 -63.263 2014/12 -55.7433
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Abstract

The relationship between Korea and the U. S. is one of the key axes in
security issues on the Korean Peninsula, and the regional order in East Asia.
In spite of the importance of research on the relationship between South
Korea and the U.S., their methodology remained centered just on traditional
case studies mainly confined to the government transition period. This study,
based on empirical methodology, keeps track of the changes in bilateral
relations and predicts their future course by applying the ARIMA model based
on the GDELT time series data accumulated by the big data technique.

The ARIMA model, used in various social science disciplines, explains the
rise and decline of cooperation and disputes between the U.S. and South
Korea by utilizing the time series data on the changes in bilateral relations.
Despite the criticism that the result of the time-series research might end up
just with a post—diction about the relationship between Korea and the U. S,
this study can have academic implications for future research on bilateral
relationships. It points out the feasibility of the time series analysis method
for future research on international relations. In the analysis of the time
series of ROK-US disputes, for example, this study shows that South Korea
was required to actively cooperate with the U.S. in such case as the proposed
return of wartime operational control. The U.S. sought to expand its national
interest in East Asia through its active engagement on the Korean Peninsula.
Against the backdrop of this kind of security situation, the study explains the
reason why the possibility of disputes between the U.S. and South Korea is

much lower than that of cooperation in their bilateral relations.

Key Words : Time series, ARIMA, Big data, US-ROK relations, ROK-US alliance,

Cooperation, Dispute
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