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1. e
SEuet 5o AEEe A, Ax, A7 28 g8y 2EE oulsid, o3 2y HxE A3

Z7} ZAlol At} (Jugt Cho, 2012; Park¥} Kim, 2015). 72 ¥H 28 A4 Z7h= B2 a2 =
Fuked B opeh, JEUF vitjele] R Qs %WEY] 42A Fo9 BAAS s A ABIA
S Asfeteg FY HH $7H8 AAB] AT = ‘3~l A o] AAsieh. 22t Mo gt
oA w o A S sl HE] DA gk A8 " o], ol ek Y MH el #HH 22 F
of thgk shofo] f-Awofof & |tk

HHo) A% 2 A, 23 o) tet AU FFoINE FHEEH W ok} Fad WA o=
2N7HA s AFEe] Sk Park (2002)2 AUE 59 AA AE7F Seivet WA Sl v
£ 9FL FAsgon, Kim (2004)& SA W =2 #79] FZo] HH o nxt FFg Arsiac
Lee (2010)& Al 98- A8 A 8- 28028 ¥4 d22 53 o5 A4S drstgen, o
o= 2 F45, AYE, AUAS 53 2L FAH 29, 37 197 A5 53 22 WHEA
29 5 ohret W= LA Ale] AAE o gk (Park 5, 2009).
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73 8 AES WAHoR Al thel A7 ARAS 27 gens Jude HIRde 2new
a1 o] obd AAAH o] B,

HE Y At BT AAE AT+ =] A 4] AtEe] $how, Corman 5 (1987)%}
Corman 3} Mocan (2000)< +£-2] H=dAlo] t)3}te], Shah Habibullah and Baharom (2009)< 2
gojAote] WA WA, Deadman} Pyle (1997)+& <d=r2] ¥ Aol thsl, 28]l Beki 5 (1999)&
oF 50 A% 7|7 vd=E Wl i WE 2 85 3 a7 #AE stedetsint oA
ol A et AIAE Y-S o] &3t 8 =71 2 tiEAle] WA o] A, AA|, HE BA
4 291 sjelein Qv ulal, eivele) At oleld AAY WS wulg BAoITh Park 5
(2009)0] 714 2L 2 AR AL ABoo] RS WA B 2 ATE AT v} g
= et 22 Are AR ) AR 429 WAk TR oleie AR5 S
A AT v Lt
Ae A2 SollA s F8 5l 2E W FolE AviEa, ¥ ‘?34 it Zﬂ
U+ ARIMARY, AJAE FARY, 27] 372
tole s, 3kE W Gl thgt 0“1]’17‘% A A5t
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Figure 2.1 Time plot of 5-violent crime outbreak
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N
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2.2. {3 Ao A 29
3 AR o] HEEE AAlE 291, T ARA M 29, HHEA 29 5 thgE 8.2 9
EFS Terh A HE e ARiEL BAEA, BAAERS 2 AAA N2 22 A
89 3’4— s sletels AFEL o239 2t} Corman and Mocan (2000)2 1= F&A] ¥
WS Z7IEZHRE AARZEE P 7FE9 4 (number of case to aid to families with depe-
dent children) & R2FezA AAANTOl 54 el W3} Bo] AL AFHACH, Cor-
man 5 (1987)& 72 AAEF} HH 2 2o AAE A8ttt Deadman and Pyle (1997)2 =
YEAE (GDP), AdE, FUE4nE HEe FAE 2902 1#33th. Shah Habibullah and
Baharom (2009)& Ze#o]Alo} MA TP FAA ddoz FuFH (GNP)E, 2181 Beki 5
(1999)+= 7MIAE (personal consumption of house holds per capita)& ©]-83fo] EA31th =
U AF2+ Park § (2009) 2 Park (2002)014 FUFAE, AYE 2 AUAsTY FAH H3 8
AL B3l v Aok ool & =&elAe HHY BAA 8der I (GDP)S Aedews,
AR Rl Abs] o] AR 9 715 shebste] AnbAQl FAldo] WA Aol HeAE kgl
A7 5E olfr2 BAEEE A e AT RIZol A weE w7l S B
B ezso] 9] thEe] MABAT AAE AF540] Arku deid gone wANLE 750
7Fe 5t AERE W STkl 79T dFe v WeE sl
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Klm (2004 2] &40 HE HA 9] AAE 12, Corman 5 (1987
oA 24419 FHE ‘a“é A9 vl& Wsel WAl WA= 62)% A3k vk ek Beki 5 (
Al g 7 R 2 wskel RS A "41 sto] stetsigint. o5 FHWAAY
8 ATEATA Ao IANAL Holu gomg AAATANAY e FAQ veHzl= 4
HE A AT A AR HE 8de® uHT 4 Qlvk. A AR =AY 54T S o
2 7k Akl A AR ‘?a ]% 7Fs/dol Atk Aol e d+E F3l ASH A (Choi, 2007;
Lee 2007). 2003 thn ol AR =] 1.78) S5k B¢ =9 B = 2.368 5713t
Son] S5 WA % 109 WAE A6z AR W A TN 959 917
ol HFE dovle At WA F7Fshs FAloltt. ol2fdh WA 259l 4 A {4 A
of YFe 71A= AREHE 2Qer w5 Stk oo & wRAE HH Wl thEk AR HE
fleg o=l Flet A A thy] d2 G4 9 B ¥IE st

Al A E e 91 ko] 7 g Qlof wlsl ] Aol Bk 2 A 2919 HAFA 8Qlew, A
272 2] M3} (Deadman and Pyle 1997; Corman 5, 1987; Park 5, 2009)2} A A& (Beki 5, 1999;
Corman and Mocan, 2000) 5% € 4 It} 329 ‘F’FD7}' 275 AAE *jé—’?% w3 PAE 3
= Aol A=A ebzre v JhsA o] ok kA W X keo] WE WA A4 St 4TS
2= Adeg B 4 9tk oldl HE aEste] & = 1L 4147 ‘?:”%]‘OJ—T"TE} 5tf 4 E
AAAE, A9 AAES HF A Aol S vAE HeE sl

oleld Az A A 2 BAA, AEHE 9 HESA 2ol thEt 2003d 19F
Bl 20133 1297HA]9] A2 Figure 2.23 2l oju] AA|A 229 FUYEA4 (GDP)L SA Aol
Al AFshe T 71 718 ARE 4EARE WEste] o] gstglen, AYA & (unemp)d B9E
FARANA AFshe T 71 EE ARE o] gskh ARERE 209 = Fd5 (foreigner)E]—
16~24419] #2 A (rmale) o] H]EW3l= FAAANA AFdhes & 71709 AT ARE 92 FEF
9 A1
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—
Ne)
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o] AR, npAEr o 2 WA EA 299 AARAS (arrest)
AZAA A AFdhe 2003 dEEH 2013374 A= A8 E AY
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Figure 2.2 Time plot of risk factors of crime
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ke FAIE 7L Aok = FdAY B, R °
3= A2 A -BA o] Yt

3, 16~244] A Q7= 2008 d0l A 2009'd Ato] FA19] WFgko] AT = A Fo] gl Fold
4 At olo] FAY T2WMEE AR = Chow Test (Chow, 1960)S Fto] FL2M3} o]l 1
ANAL H2EZ A3} 2008 69 (F—value'2 88, p-value: 0.0384) M| FL2R37T Q1] 3ol
o] o]#st W3} AlF Ylgt Hu] W4 (Date_Change)2} @A Q4 W& 72 WS} A|He %
EFNE F71E 23 Yol ndskdch. AAREE 2005370 Zashs FA0A AEE o] 20109714
S7EAll e, 2011 o]F & FAIRE §lo] 9 FEoE fAES B 5 Ak AF 1A%
Gl T4 AubE o ® ZhaZ Ao glon) 20120 A% Z7}8lglTh
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< =
o YA WEad 013101], HEDAY = 713 2907 &3] FAWE, ARHE 28
FHsALAE % Z2A Wslgs A 123 2YE ALttt (Ryust Kim, 2013) o
TollA et 7)o F 137H AAE 23S the9] Table 3.1 A3ttt

2 YA 2] st 23 (Endogenous Model) 2 2= ARIMA(p,d,q)°] B1&o] 37 §39
AAE 2o F (1) Linear Trend, & A|Z+EF} t&} AIZPAST yio1, -+, yi—12 TS IH 3= FA
23, (2) Linear Trend and Month effect, & FAHE olyz} AZAES W37 3] € 7pAs
Dy,--- ,D11& 1#3= 28, (3) Linear Trend, Month effect and Cycle effect, & A2} Al D AJHE
olJz} B AR hdss] $15 TAAD WES UeRle A7HE sin(2rt/12), cos(2rt/12) B
FAAE 5SS e E A2FE tsin(2nt/12), tcos(2nt/12) FE-S E3el= R8-S w5kt

[r
e,
A
il
AQ

Table 3.1 Time series models for crime outbreaks
Factors Model Model Formula
ARIMA(p, d, q) (1—¢p(B))(1—‘1>ps (B)VpyVayt = (1—0q(B))(1—-Oq4(B))et,
ep ~ N(0,02)

12
yt = Bo +ﬁ1t+121 Bojyi—1 + €t,

(1) Trend e ~ N(0,02), (3.1a)
P
et = Zl épet—p + at, ap ~ N(O, a2), (3.1b)
p=
12 T
Endogenous vt = Po + A1t + 121 Boryt—1 + -mgl B3mDm + €t
Model (2) Trend and N(O. o2 L= L= -
Month effect ¢~ N, o, (3.2a)
et = X ¢per_p +at, ap ~ N(0,02), (3.2b)
p=1
yt = Bo + B1t + Z Boryi—1 + Ba1 5“1(217‘;) + By2 cos( 7"t)
(3) Trend, Month 27rt ot
and Cycle effect + Baztsin(F5) + Baatcos(F5H) + ey,
e ~ N(0,02), (3.3a)
px* 5
et = 21 bpet—p + at, ar ~ N(0,07), (3.3b)
p=
2 B
yt = Bo + B1t+ X Boyve—1 + X Bspzip + BeCrx + €,
(4) Trend with 5 =1 p=1
Exogenous factors €~ ]\;(*0’ ), (3.4a)
e = Zl dpet—p + at, ar ~ N(O, a2, (3.4b)
p=
T2 T G
yp = t ) D . o i
(5) Trend and vt = Bo+h1 +l§1 BQLUt—l+7’LZ=153m m+p2=:1 Bsprtp +PeCtxTet
Exogenous Month effect with ¢ ~ N(0,02), (3.52)
Model Exogenous factors p*

e = 21 bpet_p + at, ag ~ N(0, 0?), (3.5b)
p=

1z 2mt 2t
yt = Bo + A1t + Z Boyyt—1 + Bar sin(F5) + Baz cos(F5)

(6) Trend, Month
and Cycle effect + B4zt sin( 217r2t)+/i44tcos( 2mty + z BspTip+B6Ces+et,
with Exogenous p=1

factors €~ ]\;(*0"7 )s (3.6a)
ep = 21 bpet—p + ap, ap ~ N(0,o2), (3.6b)
p=

2oz QA g9l st ¥ (Exogenous Model)oi"i, 719 oy UAAE 89 B oo}
Veb MALAD B g o 947 22 AEAULY a0, o D Ol9 DAL T2
3} Ci B —rﬂ”ﬁ Htdshs 37 139 AAE 2 ()N(ﬁ)% a3t ojuf YEAFSL
v, e AAA 29, 97 AHA WE 29, WATA 292 R FHFAA (GDP),
Az} (unemp) =9l 44 (foreigner), 16~24/\ﬂ«] F2 3 (romale)o] vlE, AAAS (ar-

> ro

=
q A
zl
&
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rest)ﬁ‘r ek 1?1% AT (police) & I8, Crs 16~24A4] FA A1) AJADollA 2008
ZHZLE BEG3H] e AR, Crote 2008 6 FEE 19 ghs 23 1 o]- e

( ol sk 7Hgol whet
A]ﬁl% ﬁﬂifﬂ 4] (3.1a)$—E1 (3.6a), 122 27137 2A¥}e 2= Al?ﬂll?'é 3]712Y (Lee, 2015;
Lim, 2014) 4] (3.1b)% ¥ (3.6b)E F&& 4= it}

4. 93 we] 3 AAY mYSe] A% 9 1S AT vz

9 FURA T A ARIMAR 1001 mz s gon A% nye] 2234 A5
£ oheel 4 @)% ek mge A
RMSE—E 4228.24 T}

_|>J
—_

o,
off

4.1. ZEHE 2 5] gt ARIMA 23

A AR 2Y ARIMA(p,d,q) 28 A AsiAe A5 FA9 24ke) 34 §} o] ot
ot dl5e HnE flste] BYFS H A2 20129 12970X]9 AAmnks o)gsiglen, s 7|3t
Wz A A4+ Dickey-Fuller 4 A4 A3} 34 om@}— A4 12 2 2 74]24 PARCRS R
= @ 5 Atk ol AAE EAS AT BAS AR Vi Vi Sl HREEATAST (VieVay) &
¢

011

SF== SBCEEO] 2065.56, AICZHS 2057.549.01 of ]9

(14 0.46B + 0.29B*)V12Viy: = (1 — 0.59B"%)ay. (4.1)

4.2, ZEa B A%l T WA 2 dAH 29 AAD 2

S ARYP I eago] A dHE Ze IR
A 2 93l TALAT (Backward elimina-
tion)< olg3dlgon, F23 AAAAALAS Z= _?_"]-2}% Godfrey’s Serial Correlation Test (God-
frey, 1978)% o]-&3to] AR(13)7HA] 1183t & ZAALAH o7 MEEAc} (Parky} Song, 1998). 3t
A 7 2ol gt o5 vl ste] B4 x5 7P A2 13X AEE ALe 20121 12971
9] AR TS o] 85ty BEE Aslal I o] %o AR o] &5ty BF 9 o SHE vusith
Table 4.12 W% 29109HS 0] 83 A4 Q RS (Table 3.19] (1)~(3)W 43), = AAL 87=

Table 3.10] AAE = 12709 AAL 23,
3 Al (3.1a)%F (3.6b) A3 A] WS

B3t 2 AYe) VS 2 AARI) BFAF itk 4 5Y AR A FAHOE F5A
G MFEL FALAYOE AASYOE Table 4.10] ANE HAAS e 55 FAROE o
u] gl grolmE ol the AT FS S skl 13k B oIS et

| A

2 AZbel| et AP A S7HEAE B sd717hE e i 2k 67.3640 &
= 1S < 4 th. Model 1a2} Model 1bollA 12sl= YWA1Z WE Q9 = A7t
FA o2 HAMAY 9GS 7 XE F2 AE BTN (ye—1) S AUE sFgLe] HA T
AT (yr—12) = & 5 Atk

Model 2a94— Model 2bo] A, YAZ Lol ¥
)9l o= Ui AL

(- = =F
= = -
S Holx uiE Aol Ok)\}% w3t es o £ 9} s o

o

= W9 A3 19, 29 pEs
1, 290] 83 WA A5 A

C s Do, 158 St 218 Ueh A PRk, o)t QA9 ASEAANT ¥ 4 5
Sol, AR 1292 45 AR HPo= ehkn el Hstel A (peak)S ol Fe] obd

=

=3
59 52 7k 9, 109% Uehd A0 Q8. 98 HF 49us BAASE 1Y, 19
o BFEAWAATE o 107227, 29 BRUHPAASE F 2104002 45 e e 1
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o3 Qe Hs, 79 8Ye W 27} o)
B (o} 30,310)9] 119 52T RIS HolX Yo e AT 4 ek BE LY FPHAL
BASE Akl B2 S TRSA e T Bel BAJLE olF AR s Asele T
e & Qo AALe) e ARE FUHE L oleld D FFRE Ao Bl B ),
AT 100147 158 ZuE BAASE dPuTh fo5 © BAE gk Aoz BoErh o3
e Holw, & 592 the Yol Wls) Be A

%nﬁs

] 549 A IJAASF ol F3 & (+)9
TS e T, ol 58] 7MY &, JHA AEo] B2 Dol FollA AEHEA s
o] A#AAE Feteta o)9} AT AH A T2 1T 5 IS A & 5 9l

Model 3a3} Model 3b= AEA %‘ 715 1 T2 FYBHA AL, 1

AAZR H5S UeEh = A48 sin(2nt/12), cos(2nt/12)0] BARALZE Fo3l7|& Aoy, Y
9] 7+4/d (parsomony) ¥ A= é oA 2w, Model 1a8} Model 1be] v} E&o] glom, it
74]@@501 Qloug Ao golA (interpretability) ZWojlAl £ w) Model 2ax} Model 2b2] ¥
7Msge 24 9 99 ARAS 283 vldsls Aoz A

qm x}ffu 2471432 Model 1b, Model 2b, Model 3b 25 13213 f-olatglon, o= ¥y
ZEAFAAAL AdE Ao o]&e2 Yebdct. 318 olE 67] o) u|s] ARIMA 232 239
Ag= (AIC, SBC)= a‘——‘/]' 20139 145H 12971A]¢] oA Sgkoll tht el 53 (root mean square;
RMSE)¢] A HojA&= A& A% 4 Qlgletl, ol ARIMA R3o] whg WS 2t AA L
Ase By o g ALY AL 7H¥E Y=dl vlEl, 20134 o] o] HAWAY xpz o] AJAo] 7]
F9| P tha ZEbA B 7HEol ol 2] Wle Y Ao E o dHh v AJAQ 3Ry 2
7137 LA Zte AAE 3 2P ARIMA B3 Bk g RIS ®lEshes Bt 2ds =

Folmz o5 o] o 122 ¢ 5 grk

1Y

g

Table 4.1 Estimated coefficients of each model considering endogenous factors

Coefficient estimates

Variable

Model 1a* Model 1b Model 2a Model 2b Model 3a Model 3b
Intercept 3945 3377 7452 7624 5897 5295
t 67.36 51.28 102.43 109.16 102.80 87.56
Yt—1 0.38 0.39 0.33 0.32 0.31 0.33
Yt—3 0.20 0.19

Yt—12 0.35 0.40 0.26 0.30
Jan -8512 -8298
Feb -4164 -4216

March
April
May 3459 3663
June
July

August

September
October
November
sin(27t/12) -720.94 -566.28
cos(2mt/12) -1100.00 -1037.00
tsin(27t/12)
t cos(2mt/12)

AR(13) 0.24 0.27 0.26
AIC 2088.77 2083.11 2215.57 2207.46 2187.62 2180.67
SBC 2099.50 2096.52 2234.90 2229.56 2203.71 2199.45

RMSE 3536.34 3545.81 3764.88 4024.61 3711.00 3563.00

*Note that the number of each model in Table 4.1 corresponds to the number of formula in Table 3.1.
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=2 = pul
ance inflation factor)E 2213t Axlo|t). AFAEA ZA3 ZF WSS 5ul ZEHE o o
of o]52 2AA acow HHLAYS Arshes Aol Be AT £ Utk o5 T 2AE el
T olu A % ABABAE Holae 9oy, GDPY} A 199 @l £5 Alelstae dn
L7 tsaad FAZE ¢EEE 0.8 0.9 FEHET 515 stglen, GDPoF 9=l f et 421l
SR AT, 2l AR oA vehde A8 G 9A 39 il 3
E3ete 37 B3 el SHHsRA 7 ejstrlel Fe7t e Aor ddst] olge BF
3o} 92 BS APttt BAEARQ] VIF 9] BF 100]H9] goz thggaidol &4
A k= Aoz B9AaTh (Kutner 5. 2004).

Table 4.2 Correlation coefficient of exogenous factors and variance inflation factor

Yt Tt1 T2 T3 Tiq Tt5 Tt6 VIF

crimes Yt 1
gdp Ti1 0.885 1 8.227
unemp T2 0.663 0.758 1 3.810
foreigner T3 0.787 0.876 0.742 1 5.789
r_male T4 -0.683 -0.712 -0.652 -0.515 1 3.460
arrest L5 0.791 0.751 0.785 0.63 -0.793 1 4.500
npop-_police Ti6 -0.81 -0.889 -0.822 -0.818 0.749 -0.821 1 7.712

Table 4.3 WAIA 2917} A& 29S8 2F w3 AAd ZFE (Table 3.19 (4)~(6)H &
@), & AAL ARG AT A GRS Ze IAARFY RFAT Aol FAlol &34 &
Q1S &7 13 Model 4a7}t Model 4b= AAZ oz AR} 4 (umemp), A HEQS
ZE 16~244] GAF ¥ (romale)¥d FZ2W3}E (Date_Change) @ ¥ 83} (Change_rmale) 7}

gloz yepgon, Mz FASdozrE A 19T

AR el 92 At 28 94 29 :
Y974 (npop-police) 7 ARl A AAE FI% 94 sdlow ehirh ol

Date_Change= 16~24A] 34 A7H] A|ALA 20089 69HE et F2WIE bl s)r]
AT WEE o = {g;@;g;j;;:?oo&a} Zo] A% 4 glon, o] ¥F &I} (Changermale):
Tmate X Cio'® UERATE Z-2 A7 tiet 72W3le] wsago] foet 2oz Kol 2008

69 ool &2 A7 SAEAT WA LAl Fojutd 2ol whef, 2008 69 o] Fol= A

GHAT 377 ARG 9018 H(+)) L AT Yo & 4 Ak
A, A FU5 B A5H F7h 2AE Holm Bave] tha: AR L PYL Mol ZTATL
T 4 o, 288 71Ee] §ol5UE GDP 5o olAH 2919) fo4o] YA o] 2 E
WS ol 94 1)z 2y AFSRAT W2 AT F959) F4S Model 402 H Model 6b
L BYAE f940] 9FHAL Feort, A2 9% w5 499 57 F4 5 1Y
A 9 A7 g 59 AR VYHUL AFSHE AT £ Yo, FF ol A3 K¢

)

S7FFAZL = AR A&E Zog Holug ol et PEE o7} drta &
ZA9) 9 &S 785H= Model 5a3} Model 5b2] 3%, 9]2]& 22o& GDP3} 7
rest) 7t AEEE Ao Hol, WA AL Agshe AAF A4, A3, BA 2A50] YPET |
L AR AR dE e ZAoR o gErt Model 6a3} 6bollA w#dHe <=3Ha
WA A 2o} upzriz B Bt vs] &80 flof, AdE E A% S B
Model 5a3} Model 5bE Tt} L2 B3golg} & 4= girt.
201237k 9] RS o]43 By AFPE (AIC, SBC) SWoMe YA Loz FATHE 11
28H= Model 4a3} Model 4b7} B 94231}, 20139 W2k st o] =2 (RMSE) WA=

[e=

2
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Model 5a3} Model 5b7} B 932 & 5 vk = ZHuaT4S 4
2ol ) :

2y HEdAe] A A EL| i ol 4 ad
A S Uels GDP, R A2 A AARSTE aeshe Bzt & Jith

pis

Table 4.3 Estimated coefficients of each model with endogenous and exogenous factors

Coefficient estimates

Variable Model 4a*  Modol 46 Model 5a  Model 5b  Model 6a Model 6b
Intercept 239350 277761 -3922 -12647 47922 51291
t 80.06 66.26 59.51 38.78
Yt—1 0.17 0.13 0.28 0.18 0.21 0.20
Yt—3 0.18 0.09 0.02 -0.08
Yt—12 0.17 0.21
Jan -8073 -7361
Feb -3745 -3036
March
April
May
June
July
August
September
November -2599 -3085
sin(27t/12) -1457 -1670
cos(27t/12) -1757 -1552
tsin(2wt/12)
t cos(2mt/12)
gdp 0.05 0.10
unemp -5.74 -5.29
r_male -824779 -1041621 -566008 -607314
foreigner
arrest 0.03 0.03 0.04 0.05
npop-police -181.41 -236.18
Date_-Change -143503 -200888 -273505 -323412
Change_rmale 2330657 3241805 4398793 5191845
AR(11) 0.30 0.21
AR(13) 0.31 0.31 0.24
AIC 2073.16 2043.63 2254.09 2232.81 2264.81 2257.63
SBC 2099.98 2075.81 2276.32 2260.60 2289.67 2285.25
RMSE 4657.29 5556.56 2519.03 2985.02 3725.00 3587.00

*Note that the number of each model in Table 4.3 corresponds to the number of formula in Table 3.1.

4.3. 23] Hr}

2 AFolA a8 134 AlIAE 23 5, ARIMA 23S Al2s yHz] A4 23 2 oA
A Ry 3 AP=rt 7Y St By 1R AA HE 5 FAE Bt B¥E S Model
la, Model 1b, Model 4a, Model 4bo] it} E3] WAL YA E Z7F A9} of8 A2 291, 2
21 AL dAAAFY F2UEE A 1yt 2] AL 2 AAE 3ARE Model 4b7} 7}
Z A 7t 435191 2 T2 2 Z = Model 1b, Model 4a, Model las=o] it}

Tefu FF 1d7E (20139 19~201349 129)9] o 5o] 7P 98 Ry, WAA edowe
ZA &ol QEEAIA B S0 AR 20E5S T 183 23 Model 5a, Model 5bo] 7}
F ottt 53 34 HE ARl AERY aeja A3 it o f1@ 8l E o]9

T28 W37 s AAE SAEZP A Model 5aZt 7 $43toH I T 22 Model 5b,
Model 6a9] &2 o] £t}
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AN RFS Al olA] AFES AZY FHoIA $48 BPo] A AL ohth ol
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A e WS ALARE TESHe B AE D A5Y Ao)S Heleke ¢ 4 sinh oAz
7% Az e PIe AN VGAE AN AALAGE 2 AARGoe] APEL o Foup, W

4>

Hz &8 ojxls AL & 5 udl, ex1gd st ARS vidgozy 7Ee] 270 A3}
A BAE (overfitted) jF 22 o4 TH w}a}H UEU Az A5 S
g HF LAY WA Z7MEA 2D W 3
17kA] HHg 5= Model 5a°] PZJ A (robust)ﬁ}ﬂl —r$ s & 5 Ak

Table 4.4%= o &2 o] 714 £& Model 5a, Model 5b, Model 6a3} Model 6be] W3 Wd AL
o AAZ 4 By ASS ;‘JE]?‘J' Zo|t}. o= A3}, Model 6a3} Model 6bo] Model 5a%}
Model5bell H]3l &2 o] o] o] HATA dZe oA AL e S L 59 FHad
Z A=7t 37] ggoltt. 71 o & o] £2 Model 5a GA] 0|8} 72 ALE HA WY Fofd =,
ASE HA YA FadSE Holal &t o] Model 5adllA Fos dHad7 11, 1,28 & A
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Table 4.4 Predicted number of violent crime outbreaks

Predicted value

Time Observed value Model 5a* Model 5b Model 6a Model 6b
2013.01 29,085 31888.78 31821.89 38193.01 36723.33
2013.02 28,589 32200.87 34528.57 35697.22 38263.95
2013.03 33,105 35951.79 37754.17 36289.46 37471.53
2013.04 35,389 38093.36 38454.16 38206.01 39450.82
2013.05 37,629 39433.30 40583.82 39976.04 41801.08
2013.06 42,290 40169.43 38834.28 41642.73 42018.21
2013.07 42,230 41300.67 40093.36 43293.79 44257.03
2013.08 40,835 41365.37 39939.79 43347.31 43691.10
2013.09 38,359 41627.80 39755.07 42588.99 42819.22
2013.10 42,172 41753.28 42648.07 41109.31 42219.89
2013.11 35,673 40594.94 38678.11 40813.31 40068.87
2013.12 41,003 40903.49 41127.84 38533.92 39233.88

*Note that the number of each model in Table 4.4 corresponds to the number of formula in Table 3.1.

5. A%

2 Apol it 2eus wAe 2o Az AR, €8 WAA 8915 AA, ASNE % WA
A9} B8 S 202 Ui e AAY SARY 0 2 AP AL RS TEE A 5
ARPe Agstn 1 AFEs o5HS vastgct. WAH 29 Wret A48 80 ASELS W
2AFl glo} AolFs BPL mestg oLt e AolFere Aol A5aA hob B ERoAE
=95 asich

AAG B0 2GR AAL AA Y] AAASES A% A2 WAF 8900 94 29l

A Wshe] T o) & BAY & Ao WAWAL HAA U 89 F FA9} AL AD
=

A5, A, Teln EES] G ASE $RE B9T ¢ 9SS FAT 5 Atk WA
B WAE WEL9 o WA B FFL AL AAE LA7HA) BF Teishe RPo] APws)
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A5ge MdTde FAD 5 AoH, 7P AgEst 5o ¢ RS Ve 2 v, WIT
Aol dF= 71A= AAA 2oz e AW GAZRES Wdshe GDPoL A A SRS st
+ AARTTE 7 fEE & & AT S GDP7F RolAle F WAl AAGE o] o HAAH
FEHH7 D ThsAdo] w2, A9k 22 A WE SAE SO AHud e Y
AP e AR T 12de V|EoR B, 11, 1, 240 HHAWMIALTL 2 Ao B
oh, AZHt= E5H 7R7HA, 53] 952 ZHRALA A f AAT WH A4 ] 28
e AR & ¢ olth 5 HE TS dste] AAAE oldl MA LA FFE A= 7]
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Abstract

The increasing trend of the five violent crimes (murder, robbery, rape, violence,
theft) in Korea is not independent of social and economic factors. Several social science
research have discussed about this issue but most of them do not properly reflect
the nature of the time-series data. Based on several time series models, we studied
about the endogenous factors (time, seasonal and cycle factors) and exogenous factors
(economical, social change and crime control factors) on violent crime occur in Korea.
Autocorrelation were also taken into account. Through this study, we want to help
to make preventive policy by explaining the cause of violent crime and predicting the

future incidence of it.

Keywords: Autocorrelation, crimes ourbreaks, endogenous factors, exogenous factors,

time series regression model.
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