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H2-10| =2 10EHZF A-EH

et

S YA X HE 0] (2012~2021)
ool : 20158 71Z 100, (%)

T = (2012420134 | 20144 | 20154 | 20164 | 20174 | 2018 | 2019'4 | 2020'H | 2021

99.4 | 100.1 | 100.3 | 100.0 | 102.2 | 104.8 | 106.3 | 106.7 | 106.4 | 114.3

= (1.4) | 07) | (02) | (-03)| 2.2) | 25 | (1.4) | (04 | (-03) | (7.4
e 101.7 | 97.0 | 102.7 | 100.0 | 103.1 | 102.5 | 103.2 | 97.8 | 847 | 89.3

= 1015 | (46| 69 |27 ] 31 | (-06) | 0.7 | (-52) |(-13.4)| (5.4)
pap | 906 | 907 | 929 | 100.0 | 1043 | 981 | 950 | 933 | 87.6 | 880

™o 01| o | 7 | @3 | (59| (32 | 1.8 | (-6.1) | (0.5)
97.0 | 10031030 | 100.0 | 1017 | 1027 | 102.4 | 10247 911 | 1002
-13) | B5 | 26) | (29| (1.7 | 1.0 | 03) | 0.0 |-11.0| (10.0)
103.1] 105.2 | 104.9 | 100.0 | 105.1 | 111.9 | 112.2 | 106.3 | 1053 | 1132
107 | 20 |02 | 47| B1) | 65 | 03) | (-53)| (0.9 | (7.5
~ | 846 | 904 | 984 [1000| 983 | 99.0 | 929 | 921 | 921 | 994
ST 1 (-73) | 68 | 89 | 16) | -1.7)| .7 | (-6.2 | (0.9 | 0.0 | (7.9
943 | 900 | 969 | 100.0 | 1097 | 1088 | 982 | 1081 | 100.7 | 101.6
79 | 45 | 76 | B2 | 9.7 | (-08) | (-9.7) | 10.1) | (-6.8) | (0.9
.| 1072/ 1052 [ 103.4 | 100.0 | 930 | 922 | 956 | 9.8 | 902 | 92.1
=68 | (<19 | <1.7) | (483) | (7.0 | 09 | B7) | 13) | (-68) | (2.1)
101.2 ] 1021 | 96.8 | 1000 | 97.4 | 100.0 | 105.9 | 108.1 | 116.8 | 130.9

S 5.4 | 09 | (52| B3 | (26| 27) | 69 | 1) | B0 | (12.1)
27| 851 | 920 | 95.7 | 100.0 | 105.9 | 112.2 | 121.0 | 126,56 | 138.3 | 1574
° 22) 1 81) | 41 | 44 | 69 | 9 | (78 | 45 | 9.3 | (13.8
29 102.7 | 103.3 | 101.2 | 100.0 | 102.5 | 108.4 | 105.2 | 105.7 | 100.1 | 100.5

(12 | ©06) | (20| <12 | @5 | 58 | (3.0 | (05 |(-53)| 0.4)
— | 754 | 920 | 938 | 1000 | 110.7 | 115.4 | 117.8 | 120.4 | 112.5 | 1252
ST 67 | 0] 20 | 66 | (107)| 42 | @1) | 22 | (66| (11.3)
- 930 | 979 | 985 | 100.0 | 1056 | 120.6 | 124.2 | 1186 | 115.9 | 117.0
S2 109 | 63 | 05 | (16) | 6G6) | (142 | 3.0) | (-45) | (-2.3)| 0.9
104.4 | 1035 | 103.0 | 1000 | 975 | 996 | 971 | 912 | 862 | 922
=5 1 (32 | (<08) | (<05) | (-2.9) | (-25) | (2.2) | (-2.5) | (-6.1) | (-55) | (7.0)
1035 | 95.6 | 91.6 | 100.0 | 102.1 | 100.1 | 974 | 994 | 986 | 1074
@5) | 76) | <43)| 02 | @1 | (20 | (27| @1 | (08 | 8.9
. | 109.8 1036|1040 | 100.0 | 956 | 911 | 888 | 87.0 | 820 | 85.0
T 1 03) | (57| 04) | (-38) | (-4.4) | (<47) | (-2.5) | (-2.0) | (-5.7) | 3.7)
107.7 | 108.2 | 106.0 | 1000 | 989 | 958 | 912 | 926 | 86.0 | 873
04) | 04 | (20| (67| 1.1 | (31 | (-48) | (1.5) | (7.1 | (1.5)
879 | 919 | 929 | 100.0 | 101.9 | 1115 | 1126 | 109.7 | 103.0 | 107.7
30) | @45 [ (1.2 | 76 | 1.9 | 94 | (1.0) | (-26) | (-6.1) | 46
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PR | XIGEA 7 B ¥ 53 E—jﬁ

= o =

E2-11| 22 109Z2E A|-EH MHAY MM X4 ¥SE 0] (2012~2021)
Tl : 2015 712 100, (%)
T2 2012420134 | 20144 | 2015 | 20164 | 2017 | 2018 | 2019 | 2020k | 20214

937 | 9.0 | 97.2 | 100.0 | 102.6 | 1045 | 106.9 | 108.4 | 106.2 | 110.9

&= 16 | 14 | 23 | 29 | @6) | 19 | 23 | (1.4 | (=20 | 49
e 953 | 95.8 | 97.8 | 100.0 | 103.2 | 106.0 | 109.8 | 111.7 | 113.1 | 119.7

17 ] ©B | @1 | @2 | G2 | @7) | B6) | (1.7) | (1.3) | (5.9
o | 934 | 948 | 965 | 100.0 | 101.9 | 1034 | 1054 | 105.7 | 101.3 | 105.6

Tl (B | (18 | 36 | 19 | 15 | (1.9 | (03) | (-42) | (4.2
945 | 955 | 97.2 | 100.0 | 1025 | 104.2 | 105.6 | 106.2 | 103.2 | 106.4

& (18 | (1) | (18 | 29 | 25 | (1.7) | (1.3 | 06) | (28 | B1)
o | 984 | 950 | 96.9 [ 1000 | 1039 | 106.3 | 109.1 | 110.4 | 998 | 102.4
Sl en a7 0| B2 B9 | 23 | (26 | (1.2 | (-96) | (2.6)
= | 941 | 956 | 96.7 | 100.0 | 102.8 | 104.8 | 107.0 | 108.4 | 106.8 | 110.0
ST 13106 | (12| BH | 28 | 19 | @1) | (1.3 | (15| (3.0
O 935 | 953 | 97.3 | 100.0 | 104.1 | 105.7 | 107.1 | 107.9 | 105.2 | 108.1

(13 [ (.9 | @1 | @8 | @) | (1.5 | (1.3) | 0.7) | (-2.5) | (2.8)
oap | 935 | 949 | 967 | 1000 | 1010 | 1007 | 101.4 | 101.1 | 97.9 | 99.9
S 109 | (15 | (19 | G4 | (1.0) | (-03) | 0.7) | (-03) | (-32) | (20
939 | 944 | 967 | 100.0 | 103.2 | 105.8 | 108.6 | 110.4 | 109.3 | 114.0
24) | 05 | 24 | G4 | B2 | (25 | 26) | (1.7) | (-1.00| (43)
943 | 954 | 96.7 | 100.0 | 103.1 | 104.6 | 106.8 | 107.0 | 101.8 | 105.7
7 102 | 04 | @4 | G | (1.5 | 1) | 02 | (49 | @8)
2o | 937 | 954 | 96.7 | 100.0 | 103.0 | 105.4 | 107.9 | 1085 | 105.2 | 108.4
STy 018 | (14 | B4 | BO | 23 | 24 | (06) | (-3.0)| (3.0
916 | 935 | 952 | 100.0 | 102.2 | 104.9 | 106.8 | 108.2 | 104.5 | 108.6
20 | @ | (8 | GO | 22 | (26 | (1.8 | (1.3 | (-34)| 3.9
o | 953 | 970 | 97.8 | 100.0 | 101.9 | 103.3 | 103.8 | 104.9 | 103.6 | 106.2
ST (1.8 | 08 | 22 | (1.9 | (1.4 | (05 | (1.1) | (-1.2) | 2.5)
949 | 96.8 | 97.4 | 100.0 | 102.6 | 103.8 | 105.8 | 107.6 | 105.6 | 108.2
(23) | (20 | (06) | 27) | @26) | (1.2) | (1.9 | (1.7) | (-1.9) | (2.5)
943 | 951 | 96.8 | 100.0 | 101.6 | 103.2 | 104.2 | 105.2 | 100.6 | 104.1
T 102 |08 | (18 | 83 | (16 | (16) | (1.0) | (1.0 | (-4.4) | (35)
929 | 949 | 964 | 100.0 | 102.0 | 103.1 | 104.3 | 104.8 | 102.4 | 105.0
(1.9 | 2.2 | (1.6) | B7) | 20O | (1.1) | (1.2) | (0.5) | (-2.3) | (2.5)

88.7 | 90.7 | 929 | 100.0 | 107.5 | 112.8 | 11565 | 118.0 | 105.7 | 108.5
BN | 23 | @4 | 76 | 75 | 49 | 24 | 22 [(-10.4)| (2.6)
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st 0] (2012~2021)

o) et 23, (%)

T 2 [20124(20131H | 20144 | 20154 | 20164 | 20174 | 20184 | 20194 | 20204 | 2021H
b 547,870|559,632|572,665|526, 757|495,426(573,694|604,860|542,233|512,498/644,400
= (-13) | 2.1) | @23) | (-8.0)| (-5.9 | (15.8) | (5.4) |(-10.4)| (-5.5) | (25.7)
e 58,709 | 60,316 | 62,329 | 60,273 | 53,428 | 57,386 | 64,618 | 57,379 | 53,332 | 68,538

(4.8) | 27) | B3 | (=33) | (=114 (7.4) | (12.6) |(-11.2)| (-7.1) | (28.5)
oap | 13557 (13,263 (14,702 16,679 | 14,074 | 15,064 | 14,407 | 13,924 11,320| 14,816

TS (69 | (-22) | 108) | 6.0) | -9.7) | (7.0) | (-4.4) | (-3.4) |(-18.7)| (30.9)

o 6,984 | 7,012 | 7,807 | 7,090 | 6,915 | 7,213 | 8,103 | 7,491 | 6,265 | 7,934

96) | (04) | 11.3) | (-9.2) | (-2.5) | 4.3) | (12.3) | (-7.6) |(-16.4)| (26.6)
oz | 26.710]27,288|30,003|31,198| 35,819 39,287 | 40,781 | 38,018 | 37,701 | 45,948
SE 104 | 22 | 99 | (4.0 | (148 | 9.7) | 38) | (-6.8) | (-0.8) | (21.9)

e | 14.13315,868 | 16,258 | 15,305 | 14,699 | 14,951 14,664 [ 13,415 | 13,772 | 16,603
ST 1 (69 | (123) | 25 | (59 | (-4.0 | (1.7) | (1.9 | (-85) | (2.7) | (20.6)
Oz 4274 | 4030 | 4,732 | 4,307 | 4,163 | 4,454 | 4,515 | 4,048 | 5,018 | 4,953

S @7 | 57| (17.4) | (-9.0) | (3.3) | (7.0) | (1.4) |(-10.3)| (24.0) | (-1.3)
Sar 97,213 191,513 92,400 | 72,907 | 65,259 | 66,700 | 70,127 | 69,530 | 56,091 | 74,269
= (-42) | (5.9 | (1.0) [(-21.1)|(=10.5)| (2.2) | (5.1) | (-0.9) |(-19.3)| (32.4)
M= 279 | 904 | 1,020 | 929 | 1,012 | 1,024 | 1,229 | 1,285 | 1,300 | 1,532
Sl (-) [(224.0] 128) | (-89 | 89 | (1.2) | 20.0) | (46) | (1.2) | 17.9)
27 87,980 |102,005(111,641|105,908| 98,091 [124,129|143,338|116,686|115,157|137,832
< 05 | (15.9) | 9.4) | (-5.1) | (-7.4) | 26.5) | (15.5) [(-18.6)| (-1.3) | (19.7)

Jiop | 2142 | 2,173 | 2,070 | 1,881 | 1,660 | 1,783 | 2,097 | 2,088 | 2,023 | 2,730
CE 83 | (1.4 | 47 | (9. |(-11.7)| 7.4) | (17.6) | (-0.4) | (-3.1) | (34.9)
—o |12,04513,735| 14,196 | 15,210 | 16,004 | 20,001 | 23,233 | 22,080 | 24,870 | 28,765
ST =100 | (140 | G4 | 7.1) | B2 | 250 | 16.2) | (5.0 | (12.6) | (15.7)
., |61,752|64,282 (65,112 |67,123|66,211 | 79,842 | 91,968 | 79,951 | 79,572 104,120
SE @0 | @D | 13 | 31 | (-1.4) | 206) | (15.2) | (-13.1)| (-0.5) | (30.9)
Fis 12,007 [ 10,116 | 8,556 | 7,952 | 6,291 | 6,309 | 7,828 | 6,537 | 5,842 | 7,819
- (=6.3) | (=15.7)[(=15.4)| (-7.1) | (=20.9)| (0.3) | (24.1) |(-16.5)|(-10.6)| (33.8)
x| 41,906 41,402 39,112 30,494 | 27,880 | 31,064 | 36,622 | 32,587 | 27,092 | 42,793
S5 @8) | (-1.2) | (-55) |(-22.0)] (-8.6) | (11.4) | (17.9) |(-11.0)| (-16.9)| (58.0)
| 52,109 53,765 | 51,476 | 43,458 | 38,518 | 44,870 | 40,891 | 37,712 | 37,096 | 44,255
ST 1 (-0.0) | B2 | (-4.3) |(-15.6)|(-11.4)| (16.5) | (-8.9) | (-7.8) | (-1.6) | (19.3)
i |55.961|51,859 51,142 | 47,020 | 45,274 | 59,474 | 40,257 | 39,353 | 35,893 | 41,269
CE (-15.0)| (-7.3) | (-1.4) | (-8.1) | (-3.7) | (31.4) |(-32.3)| (-2.2) | (-8.8) | (15.0)
A 108 | 103 | 106 | 121 | 129 | 155 | 182 | 149 | 155 | 226

(8.0) | (-46) | (29 | (142 | ®.6) | 202) | (17.4) |(-18.1)| (4.0) | (45.8)
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St 6,4449 S5 7150k 202199] E2HS A 2 AHEH ol X0 ¢
Z47]-HA] 5o] Eo] #AstAoY Ag-AF- 7Y AgojAE A7 A5 2 die
A, F3MEAE 59 $E0] 5o 4k AW diH] 58.0%, 45.8%, 34.9%°] = /S

Uehgek

200 -
100 -

2012 2013 2014 2015 2016 2017 2018 20189 2020 2021

-y — YUY FLE

X e=RgEE|, AME+EY

2. 2H| & =7t

Q0229 1/487] AABAZIHOIA 4v]0} B} REE 217} ulgtohol 50} A
Ap27pA|5o] Sfatc. WA dulaolxl st 20209 AL WY e S48
o] BE BeAWE Uehd AE avjulalirt s Z7he 20200

=24 ET 1047 M AWBOIAKIS WS 0] (2012~2021)
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(E2-13] ZZ 1047t Al-E¥ AMTHHYX|S 5} 20| (2012~2021)
Tl : 2015 712 100, (%)
T 2 (20124 (20134 (20144 | 20154 | 20164 | 201744 | 2018t | 2019 | 20201 | 20214
sz | 935 | 941 | 961 1000 | 1039 | 1069 | 1105 | 1131 | 112.9 | 1196
@5 | 06 | @) | @) | B9 | 1.9 | 43) | 24 | (02 | (5.9
g | 968 | 968 | 976 | 1000 | 1040 | 1069 | 111.8 | 117.6 | 107.1 | 114.2
03) | (0.0) | (0.8) | 25) | 40) | (1.8) | (6.6) | (6.2 | (-89 | (6.6)
ax | 933 | 964 | 962 | 100.0 | 1013 | 101.0 | 101.9 | 102.1 | 97.6 | 104.2
TE 104 | 23 | 08 | @0 | 13 [ (-03) | 09 | 02 | (-4 | 6.9
o | 952 | 958 | 963 | 100.0 | 101.0 | 101.8 | 1023 | 1013 | 984 | 1014
(6.5) | (0.6) | (0.5 | 38 | (1.0) | (0.8) | (0.5) | (-1.0) | (-2.9) | (3.0)
oy | 939 | 947 | 972 | 100.0 | 105.0 | 1068 | 1105 | 111.1 | 101.8 | 101.0
S 123 | 09 | 26| 29 | 65.0) | 1.7) | 35) | (05) | (-84) | (-0.8)
o | 986 | 97.8 | 97.4 | 100.0 [ 101.0 | 100.8 | 102.1 | 100.2 | 99.9 | 101.9
ST 109 | (-08) | (-04) | 27) | (1.0) | (-02) | (1.3) | (-1.9) | (-0.3) | (2.0)
ot | 952 | 981 | 983 11000 | 101.8 | 1027 | 1028 | 101.7 | 1019 | 106.4
S0 | GO |02 | 1| 18 | 09 | 01) | -1.1)] (02 | (4.4
op | 958 | 971 | 983 | 1000 | 993 | 979 | 974 | 966 | 963 | 955
Sl 02| 04 | 12 | (17D [ (-07) | (-1.4) | (-05) | (-0.8) | (-0.3) | (-0.8)
27| | 932 | 988 | 956 | 1000 | 1032 | 1041 | 1065 | 1058 | 1075 | 1106
(1.7) | 06 | (19 | 46) | B2 | (09 | (2.3) | (-0.7)| (1.6) | (2.9
1oy | 904 | 933 | 956 | 100.0 | 1024 | 1039 | 106.7 | 106.1 | 1058 | 1093
CE 1 B33 | B2 | @5 | 46) | @4 | 15 | 2.7) | (-0.6) | (-0.3) | (3.3)
~o | 909 | 955 | 952 | 100.0 | 102.1 | 103.1 | 104.5 | 102.0 | 102.8 | 105.5
ST 19 | 61) | (-03) | GO | @1) | 1.0 | 1.9 | (<29 | 0.8 | (2.6
=, | 875 | 915 | 935 | 100.0 | 102.7 | 105.0 | 106.2 | 105.7 | 107.5 | 108.7
ST (e | 46 | 22| 7O | @1 | @2 | 1) | 05| 1.7) | (1.1)
sim | 968 | 976 97.0 | 100.0 | 102.0 | 101.3 | 101.0 | 101.5 | 102.3 | 103.4
. (1.1 ] (0.8 | (-06) | @1) | 2.0 |(-07)|(-03) | (0.5 | (0.8) | (1.1)
mo | 919 | 936 | 958 | 1000 | 101.2 { 100.2 | 1022 | 101.4 | 1058 | 1102
228 | 18| 24 | @4 | 12 | (-1.00| 20 | (08 | 43) | 4.2
s | 951 | 947 | 956 | 100.0 | 101.1 | 100.9 | 100.4 | 99.3 | 99.8 | 101.9
ST 106 | (04| (1.00 | @6) | 1) | (<02 | (<05 | 1.1 | 05) | @.1)
Sy | 953 | 947 | 955 | 100.0 | 100.9 | 99.7 | 99.2 | 100.1 | 102.3 | 102.7
2 | (-03) | (-0.6) | (0.8) | 4.7) | (09 | (1.2 | (-0.5) | (0.9) | (2.2) | (0.4)
X | 848 | 868 | 91.9 | 1000 | 1106 | 113.0 | 1257 | 139.0 | 101.9 | 107.9
89 | 24 | 59 | 88 |(106) | (2.2) | (11.2) | (10.6) |(-26.7)| (5.9)
Z: 15 O £X[= FU [fH] ZLES 0| P HEEEXIXIAQ] AIFHIfUX|SE AMETX| US
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HeE | XM SA ¥ o SF 24 i

AT, HAIE 59 w7 Eof Ay ofy] 0.2% FASHI o, th dfof] FdEA
o, EAWHE 52 w7}t Hof WEAlR M Ad 1097F A ojy] S7k&e] 71
=2 50%5 VERALE 201593} 2018W01 = AW oiju] 22t 4.1%9} 4.3%2] 2 ST
< B, ol Adke AR Waby, gl Fo] FRlsiggole 584 AR
2y 2 Holy 59 a8 I8y, TR B AT A2 - AHoflA WA, S&
ZF-dgAuy 59 sxof o5 yehdt Aoz wtEnh 202199 AvjEiARSE
Al EEE AWEE AR A HS - Hold, HAE 59 wujrh Eof TAsHe
U A 5L AIFY] A wiskd 5841 dAgan], WAE 59 izt o] My oy
27t 6.6%, 6.8%, 5.9%2] T7H-S UERHT

ThOo 2 AHREZIAE AW giH] S74E0] BF ZAWE Uehd Frg 4|
2747 A& 08 Z7tsigt). £3] 201790 H254ME 714 Ak 59 930
& A9 diH] 1.9% S8l T Aol Blsf A5Zo] Z1oH, 202190l AR, 7HIA]
H|2 5ol E&F My tfy] S718o] Ad 1087t 7S =2 2.5%5 71=3Ht 202199
AHAETHAGE A EEE ATHEE AE A9 Y oib] $7M80] 2.1%E M= Bt
Q.2%)ETE WA AL, vl Z-FdAE Aol AR FAE, 54E

5o &5 Add d¥| S7kec] A= BeET 22 2.7~2.8%5 HEH

HIXI271X|$= #s} 50 (2012~2021)
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(m2-14] 22 1042t A-E2 AHIXISIEXIS 5 30| (2012~2021)
9|1 20204 7IE 100, (%)
T2 (2012420134 | 20144 | 20154 | 2016 | 20171 | 20184 | 20194 | 20204 | 202144
g | 918 | 930 | 942 [ 049 | 958 | 076 | 991 | 995 | 100.0 | 1025
= 22 | (13 | 13 | 07 | 1.0 | (1.9 | (1.5) | (04) | (05) | (2.5)
g | 906 | 919 | 933 | 45 | 956 | 975 | 988 | 99.4 | 100.0 | 1021
(25 | 1.4 | (16 | 13 | (12 | 20 | (1.3) | (0.6) | (0.6) | (2.1)
ax | 915 | 929 | 940 | 948 | 959 | 97.6 | 993 | 998 | 1000 | 102.5
TS @e | 15 | 13) | 08 | 12 | (1.8 | (1.7) | 0.5) | (0.2) | (25)
g | 909 | 924 | 938 | 945 | 964 | 974 | 990 | 997 | 1000 | 1026
@4 | 7)1 04 | 07| (10 | 20 | (1.7) | 07) | 03) | 26
o | 915 | 925 | 938 | 948 | 956 | 974 | 990 | 99.2 | 100.0 | 1026
S Lo a1 | 10| ©9 | 1.9 | 16) | (03 | (0.8 | (2.6)
o | 923 | 935 | 950 | 953 | 96.2 | 982 | 99.3 | 99.6 | 100.0 | 102.6
< (1.8) | 1.3) | (1.6) | (03) | (09 | 1) | (1.2) | (0.2) | (04) | (26)
g | 937 | 946 | 965 | 956 | 963 | 97.9 | 994 | 996 | 1000 | 1025
S 10| (1.0 ] 09 | 02 | 07 | 1.7 | (1.6) | 0.2 | (04) | (25
op | 983 | 947 | 958 | 963 | 97.2 | 99.0 | 100.0 | 99.7 | 100.0 | 1025
Sl @n @B | 12| ©b | (10| (19 | 1.0 |03 ] 03 | (25
HE B B ~ B B B B ~ 11000 | 102.7
° (-) | @7
2y | 918 | 929 | 940 | 947 | 956 | 975 | 990 | 994 | 100.0 | 102.6
S @1 102 02|07 |09 | 20 | (1.5 | 04 | (06) | (26
oy | 927 | 937 | 943 | 944 | 951 | 970 | 986 | 99.4 | 100.0 | 102.8
CE 119 | ) | (07 | (00 | 08 | 2.0 | 1.6) | (08 | (06) | (2.8
~o | 929 | 941 | 952 | 951 | 956 | 975 | 99.1 | 995 | 100.0 | 102.7
ST 10 | 13) | 1.2 | (-02) | (06) | (200 | (1.6) | (0.4) | (05) | (2.7
< | 938 | 949 | 953 | 955 | 96.2 | 980 | 994 | 99.3 | 100.0 | 102.8
2 4e | 12 | 05 | 02 | 07 | 1.9 | (1.4 | (-0.1) | 0.7) | 28
gim | 981 | 942 | 952 | 52 | 957 | 975 | 992 | 995 | 1000 | 1026
= 22 | 12 | 11 | (00| (05 | (1.9 | (1.7) | 0.3) | (05) | (2.6)
mo | 924 | 937 | 946 | 946 | 955 | 975 | 990 | 993 | 100.0 | 1026
20 | 14 | 10 | 00| ©9 | @1 | 15 | (03 | (07 | (26)
zm | 937 | 948 | 958 | 958 | 965 | 982 | 997 | 999 | 100.0 | 1027
© 0 | 12 | 1.0 | 00 | (07 | 1.9 | (1.5 | 0.2 | 0.1) | 2.7)
Sy | 925 | 937 | 950 | 955 | 964 | 98.0 | 99.3 | 99.4 | 100.0 | 102.5
CE (19 | 13 | 1.4 | ©06) | ©9 | (1.6) | 1.4) | (0.) | (06) | (2.5
e | 918 | 925 | 936 | 941 | 954 | 976 | 993 | 996 | 100.0 | 1026
T2 04 | )] 06 | 13 | 23 | (1.7 | (03 | 04 | (2.6)
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MeE | X|HZEN &7 g ¥ S% =M ‘i

So =

£ gt 94 AEgFAHL 2012L=1°ﬂ AREER] 3R AW jv] 6.2% sk2ts
A9 diu] 12.9% A4S ofhe A&ogitt. TEu 201495 E ARSA
2 Aglsto] AW o] 16.3% S7FFAL, 20153001 FEAGe] 532 Ad ojH] S}
£o] dyj 3437}]%1 48 4% 7]Eo}°ﬂOEq 2016L%0ﬂ A oiH] 8.1% S7l SAE

AR
E01ERAL 2018E‘°ﬂt FEAE 71 Ls’} SOoE QIS MIZHRE A5 e A
of mah AL | oiv] F7RE0] 0.2%0 B3t Z3E YERt 18y 201949
A=, AR S0l o] Ad e 5.4% S7FAAL, 202097 20210
8 A S ARLAL AR 2420 So] Hof Zkz Ad oiE] 16.6%2
7¥oitt. 202199 AAFFAS Al R AuEEH FARFE- g 2| o]
7] 52 SHOE HAASIoY, AlF-SE- A A= 78, A E
9] 371 &0l A9 tiu] F7H&0] 47t 68.9%, 40.3%, 38.7%= HEFRICH
g B 1852 20149 ARY, BAEAY, TavY] 59 18] 5HA A
| diH] 1.2%p S7H0 60.5%S UEPAL, o]F H|S3t FAIE Hof 20179 60.8%2 F4
of o]=r7} 2020190 20~50t] 59 1L&E AR AW thH] 1.3%p Stoto] 60.1%=
7155kgiek. 1y 2021900 20, 15~194] 59 1-E&EC] RE JFo=E M| i
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Al gl H3L £0] (2012~2021)

He Y H, (%)

20124

20134

20144

20154

20164

20174

20184

20194

20204

20214

89,395
(-6.2)

77,885
(-12.9)

90,606
(16.3)

134,493
(48.4)

145,386
8.1)

142,966
(-1.7)

143,292
0.2)

154,243
(7.6)

179,866
(16.6)

197,133
(9.6)

9,981
(-31.1)

10,788
@1

12,069
(11.9)

17,785
47.4)

18,059
(1.5

19,443
(7.7)

17,095
(-12.1)

20,317
(18.9)

20,681
(1.8

20,801
(0.6)

4,068
(-27.4)

3,214
(-21.0)

6,124
(90.5)

9,683
(56.5)

8,741
(-8.8)

8,941
2.3

8,891
(=0.6)

6,493
(-27.0)

12,080
(86.1)

7,838
(-35.1)

2,363
(-3.3)

2,997
(26.9)

3,623
(20.9)

4,664
(28.7)

3,819
(=18.1)

3,809
(-0.3)

5,682
(46.5)

8,117
(45.4)

9,463
(16.6)

8,997
(-4.9)

5,381
(-14.0)

4,229
(-21.4)

4,793
(13.3)

7,228
(50.8)

8,884
(22.9)

8,034
(-3.9

8,444
(-1.1)

18,390
(117.8)

15,447
(=16.0)

15,178
-1.7)

1,145
(-48.8)

651
(-43.1)

833
(28.0)

1,494
(79.3)

2,331
(56.1)

341
(46.3)

2,101
(-38.4)

4,331
(106.2)

3,494
(-19.3)

3,755
(7.5

1,088
(-53.6)

986
(-9.3)

743
(-24.6)

1,771
(138.2)

1,757
(-0.8)

2,638
(50.2)

2,511
(-4.8)

4,508
(79.5)

6,029
(33.7)

6,247
(3.6)

3,955
(78.1)

2,515
(-36.4)

3,043
(21.0)

8,317
(173.3)

3,899
(-53.1)

2,307
(-40.8)

3,895
(68.8)

1,995
(-48.8)

4,390
(120.0)

4,820
9.8

653
(-)

1,305
(100.1)

3,448
(164.2)

2,405
(-30.3)

2,193
(-8.8)

2,946
(34.3)

1,947
(-33.9)

1,568
(-19.4)

2,004
(27.8)

2,544
(26.9)

27,413
(6.8)

23,026
(-16.0

24123
4.8

42,569
(76.5)

53,693
(25.9)

48,499
(-9.5)

45,742
(-5.7)

47,696
4.3)

55,865
(17.1)

67,976
(21.7)

4,162
(39.8)

2,911
(=30.0)

3,713
(27.5)

3,998
(7.7)

5175
(29.4)

4,495
(-13.2)

11,657
(159.3)

3,317
(-71.5)

4,200
(26.7)

5,824
(38.7)

2,314
(94.6)

1,995
(-13.8)

2,825
(41.6)

3,995
41.4)

2,771
(=30.6)

6,095
(119.9)

4,169
(-31.6)

3,745
(-10)

5,457
(45.7)

8,101
(48.5)

9,065
(13.2)

5,515
(-39.2)

6,925
(25.6)

8,144
(17.6)

7,143
(-12.3)

7,157
0.2)

7,958
(11.2)

11,979
(50.5)

8,667
(=27.7)

12,145
(40.3)

2,746
(-8.7)

3,369
(22.3)

1,617
(-51.9)

3,418
111.4)

2,909
(-14.9)

3,673
(26.3)

4,734
(28.9)

2,651
(-44.0)

341
(28.6)

4,563
(33.8)

3,727
(-36.8)

3,633
(-2.5)

2,697
(-25.8)

3,713
(37.7)

3,361
(-9.5)

5,573
(65.8)

5,978
(7.3)

7,884
(31.9)

10,232
(29.8)

8,994
(-12.1)

4,467
(-34.0)

5,108
(14.3)

5,993
(17.3)

7,293
(21.7)

6,807
(-6.7)

4,942
(-27.4)

5,507
(11.4)

4,146
-24.7)

7,817
(83.5)

9,944
(27.2)

6,124
(16.1)

4,284
(=30.1)

6,960
(62.5)

6,677
(-4.1)

11,355
(70.1)

9,189
(=19.1)

5,514
(-40.0)

5,961
(8.1)

9,850
(65.2)

8,073
(-18.0)

NES

743
(-22.0)

1,368
(84.1)

1,076
(-21.4)

1,439
(33.9)

2,589
(79.8)

1,314
(-49.2)

1,568
(19.4)

1,144
(-27.1)

789
(=31.0)

1,333
(68.9)
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ME | XIHEH S g

H2-16| ZZ 1047t A|-£¥ D8E Ha} 0| (2012~2021)
o2 %, (%p)

T & (2012420134 20144 | 20154 | 201614 | 20174 | 20181 | 201914 | 20201 | 20214

596 | 59.8 | 605 | 60.5 | 60.6 | 60.8 | 60.7 | 60.9 | 60.1 | 60.5
05 | ©3) | 1.2 | 0O | 02 | 03 |02 | 03 |(-1.3)| 0.7
59.9 | 59.9 | 60.5 | 60.0 | 60.0 | 60.2 | 59.6 | 60.0 | 59.3 | 59.2
(-0.2) | (0.0) | (1.0) | (-0.8) | (0.0) | (0.3) | (-1.00 | (0.7) | (-1.2) | (-0.2)
559 | 56.1 | 56.7 | 56.3 | 56.2 | 56.3 | 55.7 | 56.6 | 55.6 | 56.2
Tl @ee) | 04 | 1) 07|02 | 02 | 11| (1.6) | -1.8) | (1.1
584 | 57.9 | 58.7 | 59.4 | 59.3 | 588 | 582 | 579 | 56.6 | 58.2
(28) [ (-09) | (1.4 | 1.2) | (-0.2) | (-0.8) | (-1.0) | (-0.5) | (-2.2) | (2.8)
616 | 613 | 61.3 | 61.1 | 61.8 | 61.7 | 629 | 625 | 61.3 | 61.3
=1 (18 | (-05) | 0.0 | -03) | (1.1) | (02 | (1.9 | (-0.6) | (-1.9) | (0.0)
wx | 564 | 57.2 | 588 | 585 | 581 | 59.0 | 59.4 | 59.3 | 58.7 | 582
ST 1 (-04) ] (14) | 28 | (-05) | (-0.7) | (1.5) | (0.7) | (-0.2) | (-1.0) | (-0.9)
573 | 575 | 59.1 | 59.6 | 59.7 | 58.9 | 58.7 | 59.8 | 60.7 | 60.9
07) | ©3) | 28 | 08 | 02 | (-13) | (03| 1.9 | (1.5 | (0.3
. | 598 | 590 | 583 | 59.0 | 590 | 59.8 | 59.0 | 59.1 | B8.1 | 57.7
=100 |13 =121 12 | 0O | 14) | 13| 02 | <1.7) | (-0.7)
ME ~ _ ~ ~ _ 61.2 | 61.8 | 625 | 62.7 | 62.6
S (=) | 1.0 | 1.1) | 03) | (-0.2)
59.8 | 60.2 | 616 | 61.7 | 61.7 | 62.1 | 62.0 | 61.9 | 60.3 | 61.1
08 | 07) | 23 | (02 | (0.0) | (06) |(-0.2) | (-0.2) | (-2.6) | (1.3)
o | 569 | 563 | 56.9 | 579 | 58.2 | 61.0 | 60.7 | 623 | 60.8 | 61.4
CE 12 |1 ) | (1.8 | ©5) | (4.8 | (-05) | (2.6) | (-24) | (1.0)
~. | 588 | 60.0 | 62.0 | 62.4 | 62.0 | 62.6 | 63.3 | 62.9 | 632 | 63.3
ST 112 ] 20 | 33 | 06) | (-06) | (1.0 | (1.1) | (-0.6) | (0.5) | (0.2
- 615 | 627 | 624 | 623 | 61.7 | 623 | 635 | 637 | 624 | 63.0
=108 | 2.0 | (-05) | (-02) | -1.00 | (1.00 | (1.9) | (0.3) | (-2.0) | (1.0)
_575| 586 | 583 | 59.2 | 59.9 | 586 | 583 | 59.3 | 59.9 | 61.2
ST 02 1.9 | (05| (15) | (1.2 | (22 | 05| (1.7) | (1.0) | (2.2)
63.2 | 626 | 622 | 62.8 | 627 | 62.1 | 624 | 63.4 | 63.9 | 64.6
(14) | (-0.9) | (-0.6) | (1.0) | (-0.2) | -1.0) | (05) | (1.6) | (0.8) | (1.1)
622 | 621 | 632 | 624 | 624 | 625 | 616 | 61.7 | 61.1 | 61.0
ST (05) | (<02 | (1.9 | (<1.3) | (0.0) | (0.2 | (<1.4) | (0.2) | (-1.0) | (-0.2)
60.2 | 60.3 | 60.2 | 60.6 | 606 | 609 | 614 | 61.3 | 60.6 | 60.7
(-08) | 02) | (-02)| ©7) | (0.O) | ©5) | (0.8 | (02| (-1.1) | ©.2)
66.7 | 66.4 | 67.3 | 685 | 69.3 | 70.9 | 684 | 684 | 67.1 | 67.4
1.1) |04 | (1.4 | 18 | (1.2) | 2.3) | (35| (0.0) | (-1.9 | 0.4

NES

XS O 2= MU Oy 28E o|
SR SHE, (ARSI
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0.7%p 53t 60.5%2] 1L-E&ES J|Eolrt 202199 IE&ES A THE=Z A
HEWH, FF-2AbAE AF99] 18E0] 2+ Ad tfH] 0.5%p, 0.4%p, 0.1%p=
SHEFAY. Ot AE-A7] RG] 1852 1.6%p, 1.3%p, 0.8%p= AF55IA
t}.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

== VEE HUCHE SAE

X B, (BHESLTEAD

4. 2+ Ols

QT o] A 1087 FE0] POl Al e AZ, FAE th, B, A5
S 57 AGog Ryt izt 4 72t 201493} 201597 H f-&0] X,
HEAAGNME QI 2fE0] A&LEA oJFoAL S & 4= vt T Agnt
A5 A% Z2F 201597} 202190 7ol QAL T2 7|zl <f&0] A&
Act AR A BEL A FAF T2 Ao Hjof 4%t A F o) R0l Ak
APEoige=t, A& AF9] A4 2ol ool Uehd 172l Ao wetHr:

AT el 2 109 B 5] AP A== AlF A7,
S 40 AGoR Yehga, ZF¥at 399 A% 212 201897 20199009 =720 U
£ 02 7Rlle 2% &80l A&E A AU SE-F5 A9 = st

A

AthE T5d 540l 3leH, AIF ¢ Az 24H 1T ol A&

%
>
n

koo o
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Mg | xIHEH SA

ok

P
il

ofo
e}
ol
09
i

E2-17| HZ 1017 Al-£2 AFAOIS 5t 0] (2012~2021)

el o
T2 (20124 (20134 | 20144 | 20154 | 20164 | 20174 | 20184 | 20194 | 20204 | 20214
= 0 0 0 0 0 0 0 0 0 0
MNZ |-103,647-100,550 -87,831|-137,256-140,257| -98,486-110,230| -49,588 -64,850-106,243
2A 1 -20,610 -17,710 -15,092 13,660 -21,392 -28,398 -26,759 -23,354| 14,347 -18,903
O+ | 10,564 -11,351| 15,526 -12,940 -9,260 -11,936| -14,242| -23,673| -16,335 -24,319
QI 27794 22,035 9324 9533 5777 -1670 67| -2,337| -15,748 11,423
e 1,825 -25921 -2977| -9272 -7898 -8,118 -6,216 -3,8795 -6,083 -5,883
o 499 311 -8,838 -20,616 -10,631 16,175 -14,753 -16,342| 11,097 -8,931
24t 40060 2307 2,786 =80 -7,6220 -11,917) -12,654 10,172 -13,584| -13,674
N[ES 17493 8,696 33,450 53,044 29816 34,690 31,433 23724 13,025 14,085
47| 82,753 74131 57,396 94,768 133,617, 116,162 170,004 134,666 168,373 150,517
Z¥ 7120 2986 2,085 4773 1892 2035 -3854 1661 5457 6,681
5= 4641 3113 2367 1438 5011 2262 5149 2565 3454 3462
Ex= 9849 13375 9810 10272 15318 19,401 10,084  -794 741 8522
N =3,291 -2,197] -2563 -2,830 -4,419 -7,200 -13,773 -12,748 -8,494 -5,801
M | b50b4 -2306 -59G 3,936 -3,200 -3,047] 8,030 -8,783 -9,754 -4.487
45 -48600 -1,865 -983 577 -3,151 -55681 -9,225 -4571| -16,978 3,337
a4 | 27720 379 6,075 5109 1,7720 3979 -5810 -97310 -16,6568 -13,703
HiF 48760 7823 11,112 14257, 14632 14,005 8853 2936 3378 3917

=X B, (FUHLF0ISSAD
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2 AollMes =71 B A G99 FAsde TRk 71wso] ofudt SAREE
831 =A AESINAL SACl BHESIAL e RI98AED 0l ARE FAA -
£ SHOR T 1097 Halolol Hisf A= 9 Al & &= AW EgIT: oA 5}7P
SRloIM A HFA FFol R = ByARE, 78R G2 BAED,
/AT (KDI FAIED), =9 HA 2 (NABO BAIE, d=3A A4
9] (KERI Asd3 A% 52 A=A 7|24 72 =g+, =399y
A oA ste FAET Eaxde 7P elRke 5440l 19a d=73A9+4
o] WHsh= EuAe Rzt |delghe E40] ol ML a2 € = AU
o, 353 Wzt FGolAS] oA Zoboll met A= 3 FArstaAt ske Zoket 7,
Ao GF- ApEAo] YERY|E .

A dA=E AYSAEH =2 AQERTT DRI AT EAE FuT
AUt} o5 Hixols A2z S or AWBEIA} sk ARE EAS, 2 XY
o] 07 A= Q1A EX] £} Zho] x99 EXLS HAEF] sty Q= Aoz
”&""r—?ﬁ A A EAGOlA 714z deke FAEE BaAe ddE Al

SAE AR 1oL, ARER AlF Eﬂlxhih U 2fo|7} EASHH Al-
g e S8l ve 5% YEdTh

AlZollAE 29 78] Al =T HolA AR 2ol EESke HalA e
ARE L&t AT HAME T Al- =9 s5o= mig Ehsial o ot
e A9aTEel FEBAE® HIAE 20208 129714 FHSHL
20214 4%1"% = 76‘*&‘#57811]@%%011*1 AT TZAAEE A8 AdEde 571
TR ot B3 AehaEe AFAR] 9Ae
%‘Xﬂxé?‘”ﬂoﬂ A AR <X* FAAEEE) HIAE v i e, oloke Ber

TFHAAE 7] 919 CAERAED HIAE 2021 32717k LRsgteh
20219 427|157 UER] ot o} A-o] o dsfeta] HS H2 ThE Al k=9t
AdE E4olzt & 4 Aot
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2R | Rz S7 B Y 5% 5_:5

H2-18| Al-TH AMSSE N UZH 345 (202214 1189 SHxY)

¥ i ki w7 ZA-2 HERA
By siENsy | o7 FriS A
ch rEAsy | ®t | ORgseee HrSYEAY
ol oSy | # QI -
Yrd | BREHENSY | 27 | Brudess -
Ch ChE2A | OEMEeRE | CRMEZHmSME
= stansy | Stiorms SHEoTA
N HEZH gt | gEze B
2] Whinsy | ey -
2 ey 7t et -
= s=77 2l F2o7 SSHAIUME
=5 s il Sdo7 BTSN
o Megneely | w e URf2 R
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2 | ZHMNRFNSY | B | ZNHCIERSE | AsRAME
A ANy | A7 -

20229 119 71202 A AQIRE 1671 Al TollA BAISFEIAE W6k A2
2 gotE|ARh AAEE BAS Tdols A FA7E AXE 713e 2ARE A3t FA
ATY, T AEATY, SHATY, AAEEAARZSY 5 47 713 ERct. o
Sk afgoll A QIHFAA7E A FABA AR B3I Al 20 E QI AT Q17
A TTFEAAE F 20243714 ARtk 2022 890 'HEZ M2 1 FHolm,
2 A YGof| AlAksk= vzt Ackar gkt Aol ojatd 1HF
HrEo g A 9 N9AAES 4 =
ofH, A7 HA Al 91 B4, JA3]9 AL, st AN 59 Tes B
Aot IHFAAE WY BATTFS Bk AHAT oA F71ERAsE HH
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KOREA RESEARCH INSTITUTE FOR LOCAL ADMINISTRATION

PL K SHIQ) A7 EE £ B
5 lul

12 242 7R

1. @719 g

B2 Ao F2 AolAA B B 54 AvEE B4L B4 TS
T 2% AR 9 W 4US ALk o ook ARl et sk 44,
49, B8}, 719 59| Aoja] S47} el Belo] YorZ R B A\ Zhole
T A7)/ (spatial autocorrelation)O] WA 7FsAdo] =T} 7H X743
ol ‘e A tE EE M Bo] AT, 7Pto] Q= Aol Ee e AET H
T BA4S 2y ke A2 Al Halo] o]24 EdiE Tl SloH, AEHes
QI3 1245 ST BAE 71 750l ek RS OJolaitTobler, 1970). 57
ol 2 A9} W2 A go] 47 sk wEe Yels 22 ol 33 A1

£ A
37t AR JAY EEHS BASH 71 A94 Y5 ¥(global clustering
pattern)= wA45k= W 48 A8 (local clustering pattern)= w45k HO
= WAt A7 FhES A4 A9 374 7 AR AnEE AeE,
Getis-Ord General G ®+= Moran's I $AIFE o-&slo] #AFIth B, %214 24vfed
2 Getis-Ord Gi* T+ LISA(Local Indicator of Spatial Association) BAH< ©]-85F
A5k, AR HY W I A S| EA 27 RS AP/
T4, 2016). A9 3t F¥FS H7] i gl webd HEAT diAE =
7] HEE 25 135t BEASks AQ7F Bt} Getis-Ord General G} Getis Ord
Gi* BATFY A2 thgd}t Zth(Getis & Ord, 1992; Ord & Getis, 1995).
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wu-(d)xl?(;j
A1) Gld) = Vi
ZZ%%
i=1j=1
EU%,J‘%*}EU%J sz
Q) G d) = —— all j; X= =
Y jw? = (QJw; ;)’]
spl| =L — -1
n—1

i,4 : unit of analysis (27X 2MCQ))
x;,x; : attribute data (4HI0|E)

w, ;¢ spatial weight (1% j X|% 7t SZVIEX])

n: the number of unit of analysis (B7/% 24| 4)

o714 i%} ji= A, wis i% j710] BEA, n Ao 45 g}, Getis-Ord
General G 7 A4S £3) 214 24 Aol QIrke ATAMIL AR, 3704
A7Vae shte] GHoE FAFIT WHA, Geris Ord G 2+ 87 B9l0] 7242 AWteh
of &A4JgolEl7t Anht BAH O ollshl 54 T7lo] ABHo] YeAS B
o, o2 59 54 $4uolE Y] 2t ARHo] & S FAHOR WHSHAGA

B Ee H2 P2 FHoE PIAEELDE SAX R #dd o Atk A4

R

Hoj 5293 919 A37t 2 4 gl Afol FEEn Sk AF WA 54
Aol w2 e d=ral si4 SAXCE Fott tagtor FEEE A2 oY
AT F1 A9 HAggol FF= 7] whzoll 1A Al ool fog Bart Atk

2 Golxte ARt T A A 5 vetelr] flsta] 8 A98A 5A9
FHA AZARIAS BA5L, A8t FE B3 (space-time cube model)g 083}
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H3E | XI9EH SA AMSt 22 £ —E-“\‘ﬁ

o7 T AwE E8oiglen, AFEE ZWE% 20 /\](Xﬂ‘r/‘], *11"4&?-/\])% st
SARIRS ST e, AR 240 P EolV] flst] AHA 5
meet = Qe =AIEA ol SlA 104 olde] A71Ed AAIE Awg SET

= SAREE o= skt oo EA39 BARE I LE S8 F=H
%% S ANE AR, G ARY AL A2 ARIA 2, AR 107 5
12, "SI olEEAL A= SHYR ¢, SHEA 7, eoledT ARt =4

[
:
oft

>~1

Mot 12l > o &
m

op
L)
30,

9 SRR SEAT B (emerging hotspot analysisy& 430+t

>

(1) SUH Al 2

Aloje] B APWBAL 7 BHA0R B8l BT AR A6 Moran'
IndexE 4FE0Io] 8331t Moran’ Index= A A9 7] FAMIS mfefsto] 4
I B4 S LS A 4 B8 PR Compl
Spatial Randomness)Z 7P 2] 422} AA| 57‘"*/}\‘ ]

(Moran, 1950). Moran’s Index+= —15-§ 17F4]|9] Zto & A&
# 5] i SO 0] 42 G2 30 4] U ek 193
A=) pFkol 0.05095% B ET 2= A



E AT A= Moran’s Index AFEE 3 51 A1) 7/1d3E FA 2 (inverse distance)
7120] gt 715FeF4 Ae(euclidean distance)= A7t} AT,

e —
XE Ho| =5
O 154 O 917 & ZAICKIIZH 91 RSt AUIAS
HAMEEOIT | AMABH| U5I0] ARIZ 4900] Ol IS 5t Heixiel QUsHR|=
olofoLt TXEES o MRS st
— CHREEQIEAL,
om o 16M] 0L 917 & HQIP} AHII= Hi2 T s
- o
o= *IRE(%) = (FIA + 2164 O 217 x 100
o HRISEOIFHRHALY 5 AP RRGH= bIZ
=== HRIE(%) = (el + FRSe) x 100
or | KIoh 2 KIBON TX, A 2 7T AES] HOIRES A,
zop. | 2 Az, 235 Motas
MR | oy | B TE 7H20 22K, S5 X122 Jfsi0 M2
=g HEOR FBAT|= Aeigs
QB 22 RAOIN HY T xE ANPES SYxoR
N 4| SOl TRl 22 17kl JIADE O BRI | o o
ANPES o AS MAMR 27t0| ARIED} & i
NBTZX, YN U USTRK, KUK, B IEBARL,
AR & | JIEEEARR CI2 AQMZEE Se ZA; S2 malst sl
AfQIFIo] EEARG &
ZARE 190017 197t 20| RN ASE BE gt
19015 200 | HEZ AVIZ BiE 22 Lsi 23, 4013, 245 48
ss mast
ENE SUiE 22 90 AFAIE Ha 29 71D
o+ | BT NS, A7, SHE)E H0f O2 Kol
SN = =X Xjejoz 0jSH 2 o= & Stet 2 oo
— [&Ye) s
ra o | BB AN, N2 7, SRDE 0 S5 A0 e
shskt CIE X0z OjSs 7t 975 & S 2
e SHEERICIO Kt Q1T MES 9172 HQlat ol
20T (5= 20[% =0)
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H3E | XI9EH SA AMSt 22 £ —E—*fﬁ

E3-2 | SAXIES A #He| I T

x

XEY 71zt 7| e =X
k== 2013~2021 87| % TAYEZQITRAL,
Aois 2013~2021 a7 % 7%
L RIEY ARH & 2007~2019 E b
T2 RIEREAL,
O REY AR} 4 2007~2019 B o S
ZA-HEY 191" S04 2007~2019 H Il |
ZHQUR 4 2011~2021 27| o oo
S . L — 007 y
EMEX} 4 2011~2021 27| o = Hg% % 1
20[=017 2011~2021 57| o

T HY-HEY 20109 $Rl= BHEEA M22 H2AE

A9 AlZ7E B B2 AlFZE B Y (space-time cube model)= O|-&3F WA
SIATE B (emerging hotspot analysisfe Sof AWHEQCH ATt FE 1Y
(space-time cube model)}> 22M19] FZHIOIM AAE 0|8 9] A4S B4k 1

B4 SAZIC R, AR Aol wE dlojE Y] M HdS SR Sheo] wefshe
ol f-85itt &, 54 A9 31 BT 1Eold 7|2 SAagt B4 g Azt
2 E/d2 Rt A5 HSEE Sheol mhefd 4= Qlo] ThRRIARl E40] Zhssithe
4ol et (19 3-10, (18 3-219 o] T4 SkATt #42 ThdAo] obd AJAE
AR RHE BE A/dotal, AAE ZF FE9] Getis Ord Gi* SAFS ALTs1o]
349 AL stAT FEATOE FEIITE T84 Mann-Kendall A% S0l

AADS] FF e Alst] g F 177H§ %_535}3&‘:}@&1 2022). €12 3-5>% 2y
o

==

>
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U
l
(o}
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St B K-F]F o] {(K-Nearest Neighbor, KNN)
Z-gstylon, APATE arsto] ZF 2| HojlA] 7P7kE- o] A A2 10702 HA5HA
A ark. et al, 2021; A2-8:ES, 2021). BAAEC] webA &
B Zho] AAEA F2 X99] 39 002 iAlstct B4 T2} O ZE ArcGIS Pro

o
_O|L
38,
)
>,
oH
z r—\lr'
r
)
)
o
it
(e}

)
gl
i
g
Mo
ot
(3]
<
=
=

BIN TIME SERIES

Now

THEN

ZX: Esri 2022 How Emerging Hot Spot Analysis works (https://pro.arcgis.com/en/pro-app/lates
t/tool-reference/space-time—pattern—-mining/learnmorecreatecube.htm)

J23-2 WA StATHemerging hotspot) INEl &8} BiA(3D—2D)

EX: Esri 2022 Emerging Hot Spot Analysis (Space Time Pattern Mining) (https://pro.arcgis.com/
en/pro-app/latest/tool-reference/space-time—pattern-mining/emerginghotspots.htm)
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H3-3 | LY FAT-ZEAT IHH {Y
/3 Ho|
B | A7 | 71 ORI AP0 SHEOR Q05 SAKIO| UMGH= XY
oas | FS EZ 20 AZI0IM AEHOR SHHOR Fofot SARO| PHsHs
W | 2 A A7 & 90% Ole2l Al7|0IM SHXCZ FOl5h SATH X|H0|H,
1 Z=ot ®at B7tske XY
- o A710fl met S7tt Z4A §lo] M| Al7| & 90% O[40] SAMCE {2
- DA = B A el PN
2R LAY | AZP7E X M2t AT 7t SAXCR Q95 LUAske XIF
AR | AZ(Of @2t SARCE Rt FATO| MUMOZ UoL= XY
sy | Y5 AVls AR L& APz SEAKRI XY
WA | T AZ A7 |E A0 OFLXIRE, T EA 90%= HATOIUE XY
B | A998 | 1 O A7) SAXCR Qofst SEATI0| LG X[
. oias | M8 D H AZIOIN HEHOR SHNOR QOIS SEARO| LY
R =
W oz A A7| 5 90% O] AZ|0IM SAXRE Folot SEAT XS0,
° 1 227t Hi Btoke XY
- oy Al710fl m2t S7H+ 2t 10] FH| AZ| & 90% Olg0l SAHC= 79|
S ST | gt BEARl XY
=2—A
LAY | A7 XIF0| m2p SEARS| 2Tt BANCR ROl5HA| LAt XIF
AE | AP0 M2t SHXCR KOSt EEARO| AHHOR AL XY
sy | Y5 AVle SEARO|L YR A= AR XY
s | 7 &2 A7 |2 SEAKO| OHLIXISE 27 EA 90%= EEARO|IUH
L
N
7|Et oiels | AAKOILL SEARO SHESHK| ol XY

ZX: Esri 2022 How Emerging Hot Spot Analysis works (https://pro.arcgis.com/en/pro-app/late
st/tool-reference/space-time-pattern-mining/learnmorecreatecube.htm)

51



HHE AMSt 2% £ 2

OL- =
1. BHESAUAZAL

EAGOIM Sk TBAGTATEALS B Al 7IE2RE 19999 R EH
4 9, 7] &9, d B0 ARES AL glom, Al 7%‘_%— 20134 “3t
715 A W] @elz Agsiar Al :LEM A -G eAle]] &3t 2ol gt
E= 202197E AFSIAL 3l0f 712 AR Dol EASks | SA7F EATRI,
olell & AollA= Al 5 7IEoR HE ARE B85, 5EA- 3R el
A TS RS 1 BN ER 53 ARE &SItk 1 A S

289 A9 £+ 162712 FEHO AT FEE F 29167007 Al E 1557
Al X9 x2)7F A= e

1) BHESATZAL Xg 7|=SA

G 3-H3F (19 3-3], (A9 3-4e= FAGSATRAE B9 5
A79] 71284 B4 AE Uehdch 1882 154] oY AT F @G+l AL
= ARt BATESRITE tiH] HGAE AAShe HIEEA BAZSATe} HAAIS S
AIFE 25 2SR APEY] A AALERIT 5 AAA A

HAAIRS TS EAoHA] =tt. 2 AR 7|2 EAE 24T 23 1889 Al
T U 61.9%~64.3% AolZ e, &gk oiH] 2[gke] Bl&<l Extremal
Quotient (O[5} EQ7} B+t 1.6°2% AT AJEY] F-Fol= UGl 1.4%~2.3%
Alolg WAL, A HAPZE 7 Al HoleE EQ7F 35004 717H4] RESh=
ZAOE ZAET A v AW, 1-§EY] FYE2 20179 sEE7IO 7R Wk,
20194 SHE7Iof| 7HE 2 A 0= yehth AAE] SU 20134 ARIHE AA}
F5the FAIE Holort 20209 sHE71RE Hadshs FAIE YETh 1859 ®o]
£ EQe 20184¢ R0l 7P =9kom SUAI7]o] APES] Hol¢E EQe 7HE

g ehynt

X
_?L
it rir
)
o
S
i}

O

n% 1*



M3 | XIHEH SA2l Al

D7} =21
32 &

HE3-4 | ZNESOAREA X2 7|ZEH|(2013~2021)

He/ | XY JIgE x| S

2 T | B | AR | 24| EQ T | BY% | HAZ | HOHZ | EQ
2013/1 162 62.2 | 509 | 77.3 1.5 161 1.5 0.1 5.1 51.0
2013/2 | 162 | 63.0 | 496 | 79.7 1.6 160 1.4 0.1 5.1 51.0
2014/ 162 | 63.0 | 53.3 | 82.1 15 159 1.6 0.1 5.1 51.0
2014/2 | 162 | 63.3 | 52.2 | 80.0 15 161 1.6 0.1 47 | 47.0
2015/1 162 | 62.8 | 52.0 | 81.1 1.6 162 1.9 0.1 56 | 555
2015/2 162 63.0 | 53.0 | 81.3 1.5 160 1.7 0.1 5.2 52.0
2016/1 162 62.8 | 516 | 814 1.6 162 1.9 0.1 55 55.0
2016/2 162 63.0 | 51.2 | 799 1.6 162 1.7 0.1 4.7 47.0
2017/ 162 | 629 | 53.6 | 818 15 162 1.9 0.1 5.2 52.0
2017/2 | 162 | 619 | 52.1 | 828 1.6 161 2.1 0.1 6.6 | 66.0
2018/1 162 | 62.8 | 51.3 | 855 1.7 162 2.1 0.2 7.0 | 350
2018/2 162 64.0 | 52.3 | 82.7 1.6 160 2.0 0.1 7.1 71.0
2019/1 162 | 636 | 52.6 | 84.0 1.6 161 2.3 0.1 6.7 | 67.0
2019/2 | 162 | 643 | 532 | 852 1.6 162 1.9 0.1 53 | 53.0
2020/1 162 | 62.1 | 50.9 | 81.7 1.6 162 2.2 0.1 54 | 54.0
2020/2 | 162 | 63.2 | 51.7 | 843 1.6 162 2.3 0.1 6.2 | 620
2021/1 162 | 63.1 | 52.1 | 83.7 1.6 161 2.1 0.1 5.7 56.5
2021/2 162 64.1 55.3 | 84.3 1.5 162 1.6 0.1 5.3 53.0
Z: EQ (Extremal Quotient) = Z[CHZY/Z|27t
J33-3 SIE¥ 18S9 FAM EQ FH(2013-2021)

66.0 A EQ 167 1.70
65.0 1.63 1.65
1.61 - 160 160 161 1.61
ZZ w8 e o 12 B -
620 1.52 1.53 1.52 { 155
61.0 1.50
60.0 1.45

59.0 L L L . L L L L L L . L L L . L L 1.40
20131 20132 20141 20142 20151 20152 20161 20162 20171 20172 20181 20182 20191 20192 20201 20202 20211 20212
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351 710 80.0
3.0 f 70.0
25 L51.0 51.0 51.0 8 . 3 g 2 g " 53.04 60.0
50.0
400
30.0
i 200
05 I 10.0
0.0

2.0 |
1.5 |

20131 20132 20141 20142 20151 20152 20161 20162 20171 20172 20181 20182 20191 20192 20201 20202 20211 20212

[(1% 3-5k= 201395 202197H4] 9718 A= 185 9 AUES UrEWd o]},
1EEO] AL o 71kl A o= 9F 60~61% HEE FA]
Foit, 20209 AEE7]ol= A8-Eo] MU= thH] oF 2.3%p o}‘“*o}O% 59.4%= %E}k{ﬂ:}

o= &4 717t 5 7HE R Aol of=jt HgkE Hel o]f= 20199 SR A
et F21H99] ofutE A 4= itk FE1H99] T4t 2 A A A] thgt =g Bt
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J8i3-5 M= HH 188 U MAE(2013~2021)
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: 4 61.2
et Slzysn_f_ﬁgf___‘-\g 6~ 6(?.5 W - / \ 60.4 60 ig
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580 - O O ,/'-‘-\\G,/“'f * ~ ~o"" 44\\\ . 2 +0

28 0 39 o 39 2N 4 f/ 5 40 \\ 30
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2) HRBSAPEN SHO| U R7iE 2

(I 3-5)= Moran’s IndexS E3] 201395 202147149 878 18E3} AAE
9] 1 A1 RS 24T 2HE HojEt:. ZF A H9] Moran's Index XE= HE
A7100A 0Tt 2 Fho2 YEREOH pgho] IF 0.000°2 BAZ O foste] 1-&E
AE BT AGFo g Fomet FH A4S Hole o= EAEIH. (11
B3 185 9 AHE U7]E Moran's Index 30|15 AEH TEEHE=
o] FZHA A7) o] wot #st Aol B w2 A= YENTh 1889
2013 95E] 202197FA] Moran’s Index”} 0.117914] 0.1857FA] E-3s}9.0H, M}
ZFAIE Holtprt 2018 ARE7]o] 7Hg W2 H0.117)& YERH 0]F ThA] Z715:A]
£ Hole Aoz yehgth W, AJE] 9ol 201395 2021'37H] Moran's
Index® 026391141 0.4017HA] EXEdh= 02 Yepdtt 24 7|7k 1-859] Moran's
Index= T BE714E Zho] v]w & A obA -FAE= v, AAES] Moran's Index+= 45
Al719A = 233} Fadol A Wsksls Ao E Ukt o= BARERITE 7+
o s 498 4 A% 1 154 ol A7 3 AL vIgR Aok D EHT}

oX M P &
o 2 E\.

1:]\]
ﬁ

+ A A 742 A Al F B 992 T 7FsA0l =71 deel yerd
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£ 78 S0 Uerd 1880 AYEY B 28 4L ADHoR M
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A ALrE FARE AR ARIBEAIE 2 Qlo] keE+20] AA0] Fr= A
5ok datoln, ARdTEE AjHolut BA|9)7] 52 HIR= A|GAA| T4 1L
SHTRE Agle] & o AHOR Qe i A0 olId 4 rk Wk A9 U
g FEZ AR AG4ISE A 52 9 YT E = BT o] 4G AA
) £42 393K AA5S Wl ofslel ALK Aol Basid, SAkt A
x4 242 717 A selst A Agske o) Qo 1887 AYge] 5
ARz E8E ¢ U= TS5 5 Ao
E3-5 | ANESCITZAL EAH 9| Moran’s Index 24 ZA2H2013~2021)
e 18E S
Moran’s | A4 pat Moran’s | 2 pat
2013/1 0.173 12.84 0.000 0.400 28.96 0.000
2013/2 0.181 13.42 0.000 0.375 27.40 0.000
2014/1 0.176 13.11 0.000 0.384 28.04 0.000
2014/2 0.185 13.73 0.000 0.401 29.25 0.000
2015/1 0.181 13.48 0.000 0.298 21.83 0.000
2015/2 0.182 13.51 0.000 0.396 28.90 0.000
2016/1 0.152 11.35 0.000 0.295 21.63 0.000
2016/2 0.155 11.56 0.000 0.316 23.01 0.000
2017/1 0.151 11.31 0.000 0.294 21.60 0.000
2017/2 0.151 11.31 0.000 0.301 22.10 0.000
2018/1 0.117 8.92 0.000 0.263 19.40 0.000
2018/2 0.124 9.40 0.000 0.383 28.00 0.000
2019/1 0.133 10.03 0.000 0.276 20.30 0.000
2019/2 0.151 11.33 0.000 0.383 27.94 0.000
2020/1 0.174 13.00 0.000 0.312 22.86 0.000
2020/2 0.178 13.28 0.000 0.298 21.84 0.000
2021/1 0.177 13.15 0.000 0.325 23.76 0.000
2021/2 0.165 12.34 0.000 0.325 23.76 0.000
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e, B A7)0 A8EC] FEAT SEEE A2 3242 EEE I A%
el 2] SEAT] tit2 AR5/ A digeke Al Yetor, ol
MEEEA, QAFAA, F71E Ldie] Aol Zebd A0 UERdTE 2|1 F7e
W A oA LFA, Al FFFAL SR, HZEAIY 57 A2 A A7) &
2ol SARCR ottt 979 S=L3| digele AR Yeth 1889 &
E2gko] QI o] gL, Ao w2 sds SHLE U olf= +dd
5 15M] o8] B Rs 1T gou AGFE, oY, ]l 5 AAIEES S e
HgARES 172 Bl oF A7ReRIT tiv] FUARe] BlEo] Adid e H7|
o wEh

J33-7 1EEQ w AR EM ZHiH2013~2021)

PATTERN

B8] New Hot Spot

Bl Consecutive Hot Spot

B intensifying Hot Spot

[ Persistent Hot Spot
Diminishing Hot Spot
Sporadic Hot Spot

B Osdllating Hot Spot
Historical Hot Spot

M| New Cold Spot

I Consecutive Cold Spot

M intensifying Cold Spot

Il Persistent Cold Spot
Diminishing Cold Spot
Sporadic Cold Spot

I8 Osdilating Cold Spot
Historical Cold Spot
No Pattern Detected
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PATTERN

W] New Hot Spot

Il Consecutive Hot Spot

B Intensifying Hot Spot

[l Persistent Hot Spot
Diminishing Hot Spot
Sporadic Hot Spot

B Oscillating Hot Spot
Historical Hot Spot

= New Cold Spot

Il Consecutive Cold Spot

M intensifying Cold Spot

[l Persistent Cold Spot
Diminishing Cold Spot
Sporadic Cold Spot

B8 Oscillating Cold Spot
Historical Cold Spot
No Pattern Detected
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H3E | XI9EH SA2 ASt 22 £ —E-“\‘ﬁ

2.

ot

- MY AL

AN FFole - ARY AL THFERARIERA02F 71, 2017.1.13)9]
T AR HEF § BUE). AZRFOLE FEH 1091 o139 ARJAE Hide=
S5k ARolth FA-ARY 2ARE 19ttt Al = 9 AT 7|E0E RARRE
S FHs A 201092 A|QJekal 2007 K€ 201987H]9] A= 7} A= T
et olof & Ao A 22070 Al T2 7120 1270d(2007~20194, 20109 A|2))
o] AaE Aste] R4Sk Alstt B4 42 sl A4 A8t FEE F 2748

@297 Al-2-Ex128)°] .

1) Y -MEY ZA Xz 7|1=SA

I 3-9E FAARY 242 5ol =9 ARGAl 5 B4R 5, Fo9d =9 7|2
A 24 A3 Yepdich, 2 Aolla] Bt 1909 Foide] B9 FYG- AR A
A ATEE FFANS TR $2 U Foz X9 109 Foido] Welel Bxg
motslr] Qlsto] L85ttt 7 AR 7|Z2FAE AT At 200795-E 20199714
AFAA| =9] Al SR 9071~1087H Atol= UreRstar, Hggh di] XHigre] Bl
Ql EQe B 2,8758 RAFE|C] A9 7 Wapr} wfe- & A& Ut AR =
SFAkol 2,9898~4,119% AlO|Z UL, F&eghs 38T~74%, W2 107.656
H~184,554 O 2 et AIRA] 420t v R |9 WA} o & AR A
At 19995 FoR] FolE A 1287 FYFko] oF 224n A~3790E @] Afo]=
UERSTL, Blol5E EQE 4.4~9.6 AFIREE 2H= o=z EME9ich

(18 3-915 &3l A=z Hwet 27 ARGA 429 SYFS ST 7170 & Ws=
Hou AR F71AI AR YEdth 59, 2012800 Ad oju] Y%kl |
< W yehgoy, olF glEsto] I 201980 F4Fkol 7 w2 o=z veRd
ot ol B2 AGolA FY-AxY AGA 7t ALH 07 F7Hth AL Quleitt
AFAA] 4=9] Ho|4= EQE 2007ARE 7H}EA F7elthrt 201490 & 207 A
on, o|F thA] ASAE FASITF 201990 TA AT ZoE UElitt of= WA
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H3-9 | =AH-HZEYH XA X2 7|=2E4(2007~2019)
ag | A AHH =(H) x| BAR}E (F)

T | BY%U | HAZ | ANt | EQ T | BY%U | HAZ| FOE | EQ
2007 | 229 | 90 5 | 2818 | 564 | 229 | 2989 | 74 |118540| 1,602
2008 | 229 | 91 2 | 2670|1335 | 228 | 3126 | 56 |115090 | 2,055
2009 | 229 | 97 1 | 2563|2563 | 228 | 3,053 | 46 |107,656]| 2,340
2011 | 229 | 98 1 3159|3159 | 228 | 3224 | 73 |130,056 | 1,782
2012 | 229 | 93 1 3255|3255 | 228 | 3344 | 67 |[134,721 2,01
2013 | 229 | 9% 1 | 3542|3542 | 228 | 3471 | 44 |144,006| 3,273
2014 | 229 | 103 2 3812|1906 | 228 | 3627 | 68 |150,823| 2,218
2015 | 229 | 105 1 3846|3846 | 228 | 3821 | 73 |164,366 | 2,252
2016 | 229 | 102 1 3815|3815 | 228 | 3953 | 38 |162904 | 4,287
2017 | 229 | 106 4157 | 4157 | 227 | 4119 | b4 [174,494| 3,231
2018 | 229 | 104 1 4226|4226 | 227 | 4020 | 61 |177,749]| 2,914
2019 | 229 | 108 2 | 42642132 | 228 | 3997 | 49 |184,554 | 3,766
e x| 191 SO{A(EHTE 2)

T | BYa | HA | A | EQ
2007 | 229 | 220 | 58 | 559 | 9.6
2008 | 228 | 235 | 74 | 561 | 7.6
2009 | 228 | 238 | 79 | 621 | 7.9
2011 | 228 | 264 | 89 | 748 | 84
2012 | 228 | 272 | 7.7 | 735 | 95
2013 | 228 | 288 | 10.1 | 83.1 | 82
2014 | 228 | 29.8 | 125 | 873 | 7.0
2015 | 228 | 313 | 124 | 853 | 6.9
2016 | 228 | 326 | 136 | 858 | 6.3
2017 | 227 | 344 | 131 | 885 | 6.7
2018 | 227 | 358 | 158 | 976 | 6.2
2019 | 228 | 370 | 174 | 769 | 44

F1: 20104 Mze= MSEX| 20F MRt

F2: EQ = ZtHal/FAe
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H3F | XIGZH SAHe| ASZ BE £ 24

go] F7hErkE A4gEe Uehis AoolHe] Al 4+ 371t 3TS 2 AUS ¢
G olek W, BARE b FAR EQ BE T /7] FHAE Holk Aos

UeRdt S99 HIMIE A% F7I90U B 201343 20164 3A) 27k
3 Fashs HEe By

J3-9 BY-MxZY ARl £, SAKE £, 1918 S0{A42| SYzk EQ FX|(2007~2019)

10 — 0t -0-EQ 4157 4226 4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
2007 2008 2008 2011 2012 2013 2014 2015 2016 2017 2018 2019
CMNEA )
Z0]
4500 =gt —-EQ 4287 5.000
4,000 ' 4,500
3,500 4,000
-
2 500 !
2,500
2,000 2,000
1.500 1,500
1,000 1,000
500 500
2007 2008 2009 2011 2012 2013 2014 2015 20096 2017 2018 2019
(BMAE )
400 s -o-EQ 12,0
9.6 95
35.0 - i
30.0 76 7.9 2 8.2
25.0 80
20,0 6.0
150 4.0
10.0
i 20
2007 2008 2000 2011 2012 2013 2014 2016 2016 2017 2018 2019
(101g Z0{a)
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npR|Eto & 1919 FoHe] FAgEE FE5] S o EQe i 71Kl s
AlE ettt 1919 F0]d9] Hol4 EQe BY - AR 2AE A1 20079l 7F
4 =otom ke 7 229l 201990 7MY &S Aog AT

[1%1 3-101 200795E 20199714 A= FA - ARA AGA 2k SR 5 =

= Abeto] Uehd Zolot. SAIIA 420 FAR £5 Hlwgh 27 F A= v
Z# FARSE HEE Hole Aoz Yepdth ¥t Jojdy) AQGAT Hit AR S5
Uehd Zolot. T B4 A3t s 717k AMGAG Bt SAR = oF 42.480=

b

T30 T TY-MEY SARIK & Y SEAK} £(2007~2019)

0

e ENH G -o-EBAMAS (LA
72,000 - 3,400
i 1 3
7000 gm0 69260 goqge D790 69835 69.975
oot 3,200
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B0 YA fAE= A0 vEdt) ey 1919 B gl 15| STt
o] 201949 2F 3,787%F Y02 YElton, ol= 10W (2009} BluFHS o Age
50% o4l Arset Zlo & LERGTE

2) ZA-MEY IAF EAQ TN AME =Y

(I 3-10» Moran's IndexE &3l 20079 E 201997149 Y A=A £oF AFY
A g SARE S 1°1F FolHe] FH A7V dEhs S48 Adtelth. 7 X319 Moran's
Index ¥-3E+= HE A7]0A 0Bt 2 FHO= UERtor pglo] I 0.000°2 BA42
E oot} BE A7IC] A9 2 Aol FAHL U= ACE FEAESI ot
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2 YePgt (19 3-1218 59 24 A E AEH Moran's Index 01& AHEH, AFY
A 7B T AR Bl SH A0l 2 AoE Yo, Fdow 25
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E3-10| HH-HZXY ZAI EAH2 Moran’s Index M Z1{2007~2019)

ALiH| = S} = 1912 S0
Moran’s || Z&t pat |Moran’s || ZZt pat [Moran’s || ZZt pat
2007 0.118 | 884 | 0.000 | 0.077 | 5.90 | 0.000 | 0.050 | 3.91 | 0.000
2008 0.110 | 826 | 0.000 | 0.074 | 568 | 0.000 | 0.041 3.23 | 0.000
2009 0.107 | 8.04 | 0.000 | 0.073 | 555 | 0.000 | 0.044 | 3.42 | 0.000
2011 0.098 | 745 | 0.000 | 0072 | 553 |0.000 | 0.039 | 3.12 | 0.000
2012 0.100 | 7.564 | 0.000 | 0.073 | 558 | 0.000 | 0.046 | 3.60 | 0.000
2013 0.093 | 7.08 | 0.000 | 0.072 | 552 |0.000 | 0.040 | 3.15 | 0.000
2014 0.094 | 7.15 | 0.000 | 0.074 | 568 | 0.000 | 0.038 | 3.04 | 0.000
2015 0.092 | 7.03 | 0.000 | 0.074 | 573 |0.000 | 0.052 | 4.02 | 0.000
2016 0.091 6.97 | 0.000 | 0.077 | 588 | 0.000 | 0.054 | 4.16 | 0.000
2017 0.089 | 6.81 | 0.000 | 0.078 | 598 | 0.000 | 0.056 | 4.28 | 0.000
2018 0.086 | 6.64 | 0.000 | 0.078 | 6.01 | 0.000 | 0.054 | 4.18 | 0.000
2019 0.086 | 6.67 | 0.000 | 0.077 | 5.98 | 0.000 | 0.072 | 547 | 0.000
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g
PATTERN

M| New Hot Spot

Il Consecutive Hot Spot

B intensifying Hot Spot

Il Persistent Hot Spot
Diminishing Hot Spot
Sporadic Hot Spot

B8 Osdillating Hot Spot
Historical Hot Spot

| New Cold Spot

M Consecutive Cold Spot

M Intensifying Cold Spot

M Persistent Cold Spot
Diminishing Cold Spot
Sporadic Cold Spot

I Oscillating Cold Spot
Histerical Cold Spot
No Pattern Detected
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2 BAEITh SAE 4:0] AR7E BE EAL AQIA 40) AE7E BE E4TH G4
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u], 97Pe] o AeS0] B1 AP oY) E4E Holt Aojo] Lol
A0 ekt AR Sol Al Skl ofiglont B4R oA Skaso R Ut
& AGES AR B 47t 2 Ao vleh g Aoz 2 Fuo FY Az
o A RIS AGQAFAA BT, BT, BYIE AN Sl ot Ao
2 BHEo AFE SAR A 0RE F7]E oA} sfgelt A0R vepton,
AT A% THA, FE YA, T, AAAL FRA} ek Aoz vt
Wk W, SEARS 137 Ado] SYSH S0 tehgon], B iy STag
o ek Aojel Aoz BAE F4Y FoARORL UG FYRE 59

o A9, HPPRE G, BYYE FFFOR FY AXY A 4 P4 Foa
S AT} AR RES ol Aow vt

J3-14  BU-RMEY SAKG $0| WA AT 2N Z3H2007~2019)

PATTERN

H| New Hot Spot

Il Consecutive Hot Spot

M Intensifying Hot Spot

Il Persistent Hot Spot
Diminishing Hot Spot
Sporadic Hot Spot

B Osdillating Hot Spot
Historical Hot Spot

M| New Cold Spot

Il Consecutive Cold Spot

M intensifying Cold Spot

[ Persistent Cold Spot
Diminishing Cold Spot
Sporadic Cold Spot

i Osdillating Cold Spot
Historical Cold Spot
No Pattern Detected
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A719] B AzY 1919 Foldlo] BAZ O el F/ke Ao BAEI 5
3], A4 AT B ARY AIA 59t FAP 014 SAROR ek A So]
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JY3-15  TY-RXY 1905 SO0 WA AT 24 HI2007~2019)

PATTERN

(=] New Hot Spot

Il Consecutive Hot Spot

B Intensifying Hot Spot

M Persistent Hot Spot
Diminishing Hot Spot
Sporadic Hot Spot

[ ] Oscillating Hot Spot
Historical Hot Spot

M| New Cold Spot

M Consecutive Cold Spot

M Intensifying Cold Spot

M Persistent Cold Spot
Diminishing Cold Spot
Sporadic Cold Spot

I8 Osdillating Cold Spot
Historical Cold Spot
No Pattern Detected
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3. = 2 0lsSA

SAAONA 2AFEESH= T IOl 58 = FUEE AU AsFAIAE 7IE
o7 A& W Al-7of] tiste] QITHEHEY, X8 LS
o919] e ATkl Qlek B AFoME 2207 Al TS VIEC R FHUAL FH
E4, &olE il toto] 201195 E 20219714]9] £7] =g 750t &85kt
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(E 3-14He Al TFEHRE SHE SHAYRL SHEAL eolelte] 71264 24
g Yepdch S AR U Tl A 71 A=E E8s5ilon
olE|9] 7|EGHE Tetelr] 3t 7|28 AlE dxEE Yt 4 AR9) 7128 AE
A A7} 20119 RE 202197H] FHAYARY Al SFEE 18,67378~23,514
Ato| 2 e, gk tiv] Jigke] H]ERl EQe 121.1~160.58 RAFE|0] A HHE
1008) o] A7k v ACR AT FAEAE Al SUHO] 18,548
H~21,659 Afo|2 Ueht SAYARY Al SR HlEt 2l A0 yErt
om, EQ Al 119.0~161.02% FHUYA] A FARE RIIZ EA4 =]l SHUA
A FASAE W 2olERITFY B Al SUwO] ~44078~-508 2] BEZ YERY
QI+ Z&o] 'IAISE A9 Wokon, QI HYo] WS |92 i es AYd A<
& o Aok &ol5QT B EQY EEE 3.4~-1.78 EAESITH

(1% 3-1612 =4l Qo154 A= 3E A H SUYHUT EQE A= v
St 23S HojErh FHUAY] U2 201590 7H =9k, HlolE EQE 20214
of 7Fg =kout AR H|wA H|S3 S Z= A0 BAEQI v, SHEA
9] SUE2 201197 20154, 20200 =A et 24 717t oF 5~6d 719 ¥E
e Hol= 2= YEHt. FHEAY] HolE EQx 2018190 161.0208 7HF
EXoU 11 99 Axoi= v FARE £AE HYth Ao R $o]5lTe]
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goz 7Pt e e
ERlo} 202049 2013 4

E3-14| 2L Q0|

Bt £0lFI7e) Wz

SH A= 7|=S

= EQE 201997H] HAaFAE
202 FESIYN 202190 THA] AT Ao R YERT

#(2011~2021)

U

g x| ST (B9: ) x| SHER (B9 )

T | BB | HAY | AR | EQ | T | BUA |HAU| A | EQ
2011 229 | 21,261 | 1,448 | 202,035 | 139.5 | 229 | 20,901 | 1,472 | 198,070 | 134.6
2012 229 120,940 | 1,498 | 200,113 | 1336 | 229 | 19,339 | 1,389 | 175,865 | 126.6
2013 229 |19625| 1,615 | 195500 | 121.1 | 229 | 18548 | 1,424 | 175,214 | 123.0
2014 229 20,193 | 1,540 | 196453 | 127.6 | 229 | 20,275 | 1,497 | 178,195 | 119.0
2015 229 |23514| 1431 | 189,637 | 1325 | 229 | 20,764 | 1,651 | 187,775 | 121.1
2016 229 20,998 | 1,298 | 174390 | 134.4 | 229 | 20,141 | 1,325 | 176,472 | 133.2
2017 229 19927 | 1,125 | 177,069 | 167.4 | 229 | 20,065 | 1,203 | 173,747 | 144.4
2018 229 19421 1,239 | 187,806 | 161.6 | 229 | 19410 | 1,202 | 193,564 | 161.0
2019 229 18,673 | 1,243 | 173,336 | 139.4 | 229 | 19,326 | 1,397 | 184,404 | 132.0
2020 229 20,823 | 1,212 | 171,708 | 141.7 | 229 | 21,659 | 1,306 | 179,518 | 137.5
2021 229 |20685| 1,142 | 183,258 | 160.5 | 229 | 19,359 | 1,188 | 185,355 | 156.0
uE xlql, £0IS2 (B9 B)

T | 3Y%| A | AR | EQ
2011 229 | -136 | -12,301 | 25,222 | -2.05
2012 229 | -163 | -13485 | 30,296 | -2.25
2013 229 | 50 | -13,497 | 22,955 | -1.70
2014 229 | -111 | -13562 | 33,456 | -2.47
2015 229 | 93 | -20,474 | 53,044 | -2.59
2016 229 | 201 | -16,573 | 43,533 | -2.63
2017 229 | =213 | -14,931 | 45213 | -3.03
2018 229 | -426 | -18,632 | 62,608 | -3.36
2019 229 | 440 | -15248 | 51,838 | -3.40
2020 229 | -365 | -18290 | 36,165 | -1.98
2021 229 | 250 | 12,647 | 28479 | -2.25

7 EQ = ARYAR
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H3F | XIGZH SAHe| ASZ BE £ 24

J#3-16 =Y AF0ISSH X=E SYA EQ FAI(2011~2021)
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(¥ 3-15)%= Moran’s IndexZ S3f 201195 E 2021971A]9] Ax=d 2HAYA} &4
£0)5Q119 T7H A |AHE &5 A9E HojEt ZF A HO Moran's

<4
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Index 2= 2 AZ]91A 02 2 gHOE YEREOH pglo] BT 0.0002% SAA L
2 Foot] FHUAL, FHEA, wole T BF AGH o [ougt 3 4 A
2 Hole= Aoz BEAEQ} 19 3-171 B9l 7 AES] A= Moran's Index 50|
£ AHEH SHJAR} F4EA9] Moran's Indexe= $°X]2} 3jglo] #A9] UX|sl= Ao
= UETh ESL 7 AR FH ATV ol el EY =t st F 3ol
=303 Ao2 YeRgtt 201195H 20218714 FSHAYARS] Moran's Indext= 0.303°
A 0.3477FA] B2 0™, FHEA9] Moran's Index:= 0.304°014] 0.34471A] EIELoR=
Ao Ueht A7 WE Fo] A4 %2 AoE AT HHH, o5l
Moran’s Index® 0.016014] 0.0887HA| 2 |12 Wo} 2| H2 {30l 32| F2 Aoz
UERHTE S B4 7700l A48 TAFAE Hof HToz &4F #4573
ol AoE UETH

HE3-15| 2L 2F0|SEH X2 Moran’s Index 24 Z1K2011~2021)

SHAURL E N 0[S+
Moran’s || ZZt pat |Moran’s || ZzZt pat [Moran’s || ZZt pat
201 0.331 | 23.84 | 0.000 | 0.320 | 23.11 | 0.000 | 0.088 | 6.66 | 0.000
2012 0.331 | 2388 | 0.000 | 0.323 | 23.30 | 0.000 | 0.075 | 5.82 | 0.000
2013 0.311 | 2249 | 0.000 | 0.312 | 22.54 | 0.000 | 0.088 | 6.66 | 0.000
2014 0.304 | 21.97 | 0.000 | 0.304 | 21.96 | 0.000 | 0.052 | 4.08 | 0.000
2015 0.319 | 23.04 | 0.000 | 0.320 | 23.10 | 0.000 | 0.051 4.16 | 0.000
2016 0.347 | 25.03 | 0.000 | 0.344 | 24.79 | 0.000 | 0.046 | 3.68 | 0.000
2017 0.336 | 24.25 | 0.000 | 0.322 | 23.28 | 0.000 | 0.034 | 2.79 | 0.000
2018 0.312 | 22,57 | 0.000 | 0.323 | 23.33 | 0.000 | 0.026 | 2.26 | 0.000
2019 0.303 | 21.92 | 0.000 | 0.305 | 22.01 | 0.000 | 0.016 | 1.50 | 0.000
2020 0.330 | 2374 | 0.000 | 0.322 | 23.17 | 0.000 | 0.026 | 2.18 | 0.000
2021 0.320 | 23.12 | 0.000 | 0.318 | 22.93 | 0.000 | 0.026 | 2.18 | 0.000

=l
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J=13-17 =L CIRO0|SEA X122 HER™ Moran’s Index 30](2011~2021)
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PATTERN

8| New Hot Spot

Il Consecutive Hot Spot

M Intensifying Hot Spot

B Persistent Hot Spot
Diminishing Hot Spot
Sporadic Hot Spot

BH Oscillating Hot Spot
Historical Hot Spot

M| New Cold Spot

- Consecutive Cold Spot

M Intensifying Cold Spot

- Persistent Cold Spot
Diminishing Cold Spot
Sporadic Cold Spot

B8 Osdillating Cold Spot
Historical Cold Spot
No Pattern Detected
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W] New Hot Spot

I Consecutive Hot Spot

M Intensifying Hot Spot

[ Persistent Hot Spot
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Sporadic Hot Spot

B Osdllating Hot Spot
Historical Hot Spot
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No Pattern Detected
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H3E 42 H AAE

2 A9 o= SR 71HQl AlSZE FE EE(space-time cube model)
ggato] 2| G9GAILt TS F2 A AlF7HE SAY Bxel E4S AmE b
EHo= TAAREALRALE 59 72HE 185 9 AYE ﬂﬁ»xﬂaﬁ}_

Al
AHE B TS Y AR ARIA = SARE S 107 Fold

A|H, F=QlFto]
TALE S T=EEHe FHYA ¢ FHEA £ £olslT ARE %}oﬁ}‘ﬂt}.
A, A7 FE 2 55 A 9d7H2013~2021) 1857} AAEQ] H7|E SkA

rr

T e AR Ay w88 AYE w30 wRishE 544 Hole Ao
Uebdt 53], i%vf_riﬁ}h AYEol 54 Aol ot L33k AR/l
Ao= yepgdon g9 4 FAE V1€ o] e 54E Bt
A= 295t 11@‘194 At 31827t #o] Qlrk= A
o, MEET o] o oA SRl 283kl 9

A o] shte] BAIAE ol FiL 9lo] AR Aol ke
AT Aol T I AGHTE A SHA U
Uetd & Ane e € 5 ol

B Az2Y 24 ARE EUR 2007d5H 201997179 AGA 4, A}XP = 17
T B BN 21 54 A AFoldE Al AR BF S o R F3std
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KOREA RESEARCH INSTITUTE FOR LOCAL ADMINISTRATION

UL XIGAR| SEfE HEQO! S

©F

& BollAe A9B8A HEaRl w42 {3 HolAQt #HE A5 H(Bayesian VAR)
Lol disl] AmEY AeE AwE E85to] ASEA 2 AASLAR S g
CHAZF AJA| G (multivariate time-series) 20| AREE|L QAT Sims(1980) ©]F HE|Z}
713]H(vector autoregressive, VAR) 2F-2 7} d2] 81 Q& thHEF A AE 1Y
olt}. SFATF Sims(1980)9] 7] Hgo] 2§ o|F VARS Alg F7A|7F AlZto] wht
e 4 Q1L VARY] A7t A E ghelhe 7ML AlgtAele AFol Stk 7HY
1980H] o]% T2 A= A MEAo] ZA Worle 717k B AL ol
A71¥H%59] Great Moderation 7|7te]gtal ALt TS 2008W 5897 °1F=Z 2020
dof| @R I 2119 W9 2] S48 AXBA Z4S Rt 71 =72 FY5= VAR
10| A(parameter)7} THA] M HEHZ AUS AARITH

Sims(1980) ©1F- VARS] A7t Altol| whet ¥ 4= SIA| sl8she 2P0l 58
SH| E=d, olF F3lA= AIZF7PA Al<(time-varying parameter; TVP)E 51851
TVP-VAR 2] AA[H v} itk BA A HZAE 46171 fI3t AAGA] M= Aot
Zo| | Wi, Thfet YA FAA Hlole7t S 229 FAle %2 HolEHE

oA &8 AWietaL & 4= Slet. 71 HjbolHet o] F45 fsf sl &
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L BAE 1A ALY AF (curse of dimensionality)Zal 9153t}

] Aol pREEE ZAIEE 3l6k7] 1%t it & & 7= ol=Et Al 34
of A7t 2 4 Sl= ¥E=c] 23E FEE 455t " Sle F8 8%U(facton=
FE51L, o]FA & 8AES HEHAE BP9 WLE XA Aolth &
AR5 Z3RE VAR BP9 34 Ao Aot HH wAIE avdor si4
& b= tijte g A= AL et o] AF HlglolEolA Q91 FE3k= Wi HEx}
71819 RS At S 891ePY WEA7] g (factor-augmented VAR, FAVAR) 1

FAVAR SO #5:0] Alghe] th2 wiske 31837] SIo) TVP-FAVAR 23S 574
SH o] 7Rsstch. olejgt HiolA 1 o] A28t A3 EolA 27 8918 VAR
(FAVAR) T3} AZE7HA 2QIZH VAR(TVP-FAVARI] B4] 2318 Ak

H1& Hlo|X|2F VAR 29| Fd
1. B9 IR
UHHAQl VAR(p) 22 thadt Zo| A
P
Yi =apt ElAjytfj_i_et ¢))
i=

A7IM t=1,..., T 7Rl taf y, &= M7 AALD B7t BFRE < 1 HEjo] 1,
QA e, Mx 19 HE, agi= M= 19] Aol y, 9] AGQl A= Mx M9
ELA ALE Yehdth @1} ¢, i.i.d.N(0,2) 2 7FY3}

VAR(p) B S 2, = (L, y, 10 ...y, ,) S WESAQ X5 o3}

o] Aol & Unk

92



AR | Rl SEiN Hse

K=1+M,2 Hom, X HEY
TS Ao gt EZA A = (ay, 4,
Qltt. Qlof| HoE ALs}o] VAR(p) Yy
©)

Y=XA+F
4)

y= (L0 X)a+e
(0, ¥®17)9 BEE wEen

- = o
Ool_ €—

ol71A4 A
Eia _/’\_ o]
a2y~ N, Yo (X' X))
183 xof HisiA=
S Ny~ ws L T—-K—M—1) ©)
ola], A= (X'X) 'X Y& A°] 3t oLs o],
a=vec(A)
S=(Y—XA)(Y—XA4)
£ YEhd:
Hlo||Qt 2AHHO 2 VAR RS 4T wf 34 A
£ Adgsks ZA7HA7IE o Utk Ho|AF WS A8
F7gote T2 Aol ik AP E3E
(posterior distribution)2 7-ol= I OZ

o714 @A} e ~ N(0,
375F VAR 29| &8k yyof thgt sampling density p (ylo, X) Z5E
T&0| 7hsoltt. ERF £451a1AL ok Aget a2t Yo tisie thaat 22 WA
©)

9] AP E3E(prior d1str1but1on)

sfol w2121 29

s 7}@6}1 EAH0R SEshs A
oFglch. meb AR Bao] A



AT RS el BVH0R SYSHoUe BHEHA Bl itk i ATe] 2ol
A G2 Ago] g ¥ lolXieh FHeIN SHHOR Hesk e A BE

(natural conjugate prion)g Aol B4 AIE TEII}

=
=

2. 29| ¥ At

2 AFolA HEAZ|SH HP(VARS] 4= Al 24 Aol 271 A& oA, 4
AE, CD 919 & 27 Hlo|elE AR&3FATE Stock and Watson(2001)2 t]=+9] 2],
AUE, A&do 11_?-5 ARE olgsto] WER|IH BYe F4S v ok A ﬂi
el B4Es gdda354CD)9 918 = |87 A8E9leH M=} Al
o8 ARGt #4 7|17 AlxdEE E71E AmTt AlSEe 19999 3—v—71
(1999:Q3)5F¥ 2022 18£7](2022:Q1)9] 7|7te= A5Gt 119 4-112 4014 AL
|5 B71=9] JAEHCIA, AYE, oA tigt AlZto] wE HIkE YEhdth

Al ASEAE A8l g 2712 AFEE(outpundll SiFshs W= AqUSFAL
(GRDP)°| &HHAQl ¥4=0] 7] oW, GRDP Ak 9] 7% Ard=vt 37} Eo EHA7]
7o R =of 7MY 2 7I7kE ERdoke A2 A 2 doloh wEbA & EA
A& Stock and Watson(2001)Q} TR IR 2 ZF A7} AMEShe ARESF Al o} 78
(output gap)?= F7FoH= WA B/ AYES AL&sIqirh

A 4—110117\1h B71=F A= 24717 B A= AJAD tigt ¥st Sol&
AAg. QIEH 1A 759 200010 Z4F, 2008 ATl 5%t EHMIGES VIS
Sttt7E 201090 014 227 1% U]“'_U 1157} A7IE AARL 22 & 5 Ak
0%He] E7Vd5ES 7153t 202099] ABolA Hloju 22 B7MISES 7HEA A
SOt o™, 20229 147] B7MISES 4%°ll <Akl Qi ol= AE7IeF tEdo]

AZ A7Jst AldiollA] 70ddiel 22 BT AHE HlEA] FAVF AR Qs AS
HojFo] % E7MIGES A2 Halt A Q7A 0] mlRl= 3ol F A AARIT

2) §FD1ES J7PESH & GDP(EE GRDP)?t AKX GDP(GRDP)Q| X}



AR | XIHERC) SEHN HES0l 2y i

=

J4-1  FIIE 271¥ HOIEQ AAIY HE (19994 3E7]~2022'4 18£7])

ST
oIEg0la
6 T T T T
4 b= -
2 - =
! ! ! ! !
2000Q1 2005Q1 2010Q1 2015Q1 2020Q1
PER
8 T T T T
6 [ -
4 = -
yl L ! ! ! !
2000Q1 2005Q1 2010Q1 2015Q1 2020Q1
WEEE
10— T T T T
5 = -
! ! ! ! !
2000Q1 2005Q1 2010Q1 2015Q1 2020Q1

AAES E7EE AEA E4S HolX 8loH, IMF 28971 0% 6%E A2lstd
TAAEL 20004 o]F 2~3%HHO] oA PO RE FAHL YS HAET.
ohek 200849 229 S890719F 20208 FE2U {3 o|F AAE 4%E IS HE Q1o
U 2 AAES A RoES ERI 4 ok

APEEEY] Ae A7E E A FF0E A8EE ARolH, 20108H o) AEE
£ F20] Robd A7 A 7127t fAReH F2U R GAIY B
o] ZHA AZF ol 7MIHA A& HolErt v EopA|= &l ol o
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[ekiW)
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flsf 2 el AzFENA Holu Astte FA4IE Eelth

(I 4-DoA= A2 F7]1= VAREFY 44 A9 g2 AAZITH). Bayesian
VAREF O] A A7 QIEH 0|, AUE, a0l et Al 78X2k 2449 £&AE
opA R Al Dol #7151

HE4-1 | HOIXI2t VAR B¥o| FAZ (MS5EA, F71%)

NE | #2 | Arm uy e |selAm) | se(u,) | se(r)
Sl - 0.05 0.78 - 0.03 0.28 0.29 0.26

Am, 0.76 - 0.05 - 0.00 0.1 0.13 0.08

Uy g 0.07 0.55 - 0.01 0.08 0.10 0.06

e T, 0.13 0.06 1.08 0.12 0.15 0.10
Am,_, 0.01 0.14 | -0.02 0.10 0.12 0.08

Uy o - 0.04 0.23 0.05 0.08 0.10 0.07

oy 000 | -008 | -012 0.12 0.15 0.10

ol - 0.04 0.89 0.09 0.28 0.28 0.25

Am, 0.79 - 0.08 0.03 0.11 0.10 0.07

u 0.02 050 | - 002 0.10 0.10 0.07

27| o 021 | -0.06 1.06 0.14 0.14 0.10
Am, - 0.05 0.12 - 0.06 0.10 0.10 0.07

Uy 0.02 0.24 0.03 0.10 0.10 0.07

Ty - 0.07 003 | -0.10 0.14 0.14 0.10

t
= QIZROLM, AUE, OJXIE H40 Ta 21zt 27|7iX1e] lag(t — 2)8 E&

g9 43 QEHIM Ar,0] W27 AZI A 1°ﬂ 0.769] A7V
& 7WIe ERQAE 0.1 RO AL et B3 AAE u,ol diet 2]
A

E] uf*l"] 7’ﬂ OSSETX‘]F-—] :LF'/] rf ]EHLX_E_7] Uﬂ Tffls)"l _5;_;(7_."
3) ST} 272 OIS B A0 2H ZTHs (E 22230 HA
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N

=

HAZ | XIGEH2 Seid HIee!

r@

FE 1.08% Uehth E3H HE7] AdER S A&l A, o A7 42
0.07% 0.130.82 Ueoy 414 942 Rt
TR R B71 2] A5 2 IEHold AT, o] AEY] AEH ol Ax,_ ol
0.799 AVAHAS 7 EEQ A= 0112 F9J3t Y-S yehdth 3t AUE
u, O gt AE7] AAE u, 9] ASE 05002 FHEA oW, F] r,of digt &7
=2 r, 9 F9AFE 1.062 UeRdth E3 87| AAQEY el US| Ar,
of F8A7F 27F 0.023 0.212 YRt webA ZF AR 24 ALl Zjol=
7t NEEE AL ek 8RS HETt Afol7t g 4 S AR

A=dE A% VAR B9 AE 283 Hasl tiet SAS g AAISIA

o9 SA988(impulse response function, IRF) VAR 2@ 9] FAZAIZE Z} <o
AR S40] WAFS ) AL/l AlZte] ThE F3ke HERdT 7Hg 42 P
AAE AEFeldo g ©9je] AR SH0] WIS w, o] FA2 FI¥o| drks
Rt AEHEAE e o Sl ASEA 23 371%29] 739 AZdoldol gt &4
SA(unit shock) oF 42719] ¥H17192 UehliH, Q1&dold $40] £&53k= 717+
107] SRtz Uehgt. (118 4-21004 tidAd F9ol e THES WFERE A
40|ttt 4R ErE Holeth B3 fizhd 99 vl Sle TEE2 44 &

ol FA0o] AYE, o*gl mA= FFS FANSTTE AASkL Atk
4 ANE B8 427109 F9 7 W] EXE ST dle o] 7okl
50] &2} F4 A= SjAT

t+47] & Z3x0] Pt REUAE 4877] F9] 7
= Qleh. AAoA AAE B7E9] 427] T JAEH OIS 2.17%C1H 0.60%2] EEL
AZ zh=tt 3HH 487] 59] AAEL 3.47%(HEZF2AF 0.57), IR 0.86%(EZA}
0.39%Z ASE At FAZTE 89 ths 7] T2 WdE 8 HAMSE 55t
=8 82 4 QUek o5t ol& 717Kt + K)ol AojRle] wet al& a7t ARE Al
Bayesian VAR oA L WAY3lct

4) o, £ ZLE OAZ E0IF7| 2ol Z7I=9 FRUS HA
b) M22 <X 20| ZHo| L4 of 549 st oz F0EE A Zels 7kts 329
827 |(half-life)2 HA|
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IZA S8 24 - B2 72 Y SHE 20 DES B -

J42  VARZHS H4H SAUS(RR): PIIE

1

BN o2 QIS2f01Md T SA0 e 2027 17HKI9) QISH(01d, HYUE, ORfE9l HEE, F M
| 5201 Cigt QIS201d, HYE, 0[X29l HISS, Ml B &2 OAkE B S0 te!
0}, HYE, O[X2Y BSS UEHH 1200, Meph 2k S0 Xt 282 A IS0l

A7 (e Q12201 S201| Chet 2IS0ld H8)S o]

£ HoA:= Bayesian VARE Z-85t0] 7+ Al W30l YRS AAoF o, Al
2 HRS Ao Afo|7) S-S ERlst ). E3H 4 A-E FEoto] 4527] o]%

o] gag AXte] A5l W BERAS A, ol B AN B
g AT

Bk
>
‘

i

AodAA) dolge aslo] AwEe AvldZo] BT 4 AL

ot
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A | RIEERiel SeN HEee!

J214-3  VAREHO| ++47| = AI =

§

1500 T

1000 -

500

1500 T T

mean = 3.4738, std = 0.5756

1000 -

500

0 1 2 3 4 5 6
t+4 0| T8 2L
T

1500 T T T T

mean = 0.86655, std = 0.3936

1000

500

N
o
(2]
o
o
o
-
-
(2]
N
(A
o
w

3.5

7 J2HIO| xE2 242 QIZAOK, MU, OIS #1409 11 3 HRIZ, yE2 iz Aoz

LS OI0[5HH, i mean)2 47| & 222 F4 AXI(%)0 i

LIEMH 29|
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H2H FAVAR 2o &M

1. BYOl JHQ

2 AoA= Bernake, Boivin Fliasz(2005)°I14 AAIgE Q2SS VAR(factor-
augmented VAR $-2 FAVAR) 2ol thsf] Awi il 7t Al g 7 ZA3E AAlskaL
A} Qi

Alrdof A 247 VAR B2 FRA A0 23] WG] AS7t SoldeE 574
Elojo} sh= A7t S7FeHA Hot 0 SEd 821X P (Dynamic Factor Model)> ARH]
07 AAWHSFE d&she o f-&stth Hltloly ApmoA 783t FEE Foll=t
&3 =7 QR1EF(factor mode) ¥} WEIZZ 9] KPS A Z42 Tt &
AZ 7FssH siEt

YHFAQl VAR 22 4l 719] thiRt AA| HlolElE Ko Etel=t 2408
HA] gt B FEE 21HPDFM- thget AASTERIA 2 7l 8Qlos HH
£ S9ol= d -85l

At Q] A RI(DFM) 23S o3 At

flo

Ol

Y = Ao T AL ey

fo=Oifiqt - D f el

Fat 023} ¢, ~ ivi.d. N(0,02)3 €] ~ i.i.d. N(0,X))E B2} T 7}t S
gk 412 FEfA 8R1w o] Bl Q] AeE state-space) LHOZ
BAE 5 U3 ovigith webA 212K VARFAVAR) 232 flof AAE Beid

2o thE FYY AYE Z2 AANSE TR M9 FPHEAE S0k AL

6) 718 AZUFAL BTt RO FIPHQ1 H4E 2fBH(2™Q M=k 4 17H), FFHE|0{0} &
= Aso tiEzas KoM (k+1)°2 371601 2 2ol
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HAZ | XIGEH2 Seid HIee!

Yir = Noi T NSy Ty ey

MEA =" re b, x 1709 ¥5HE AgHsE Uerdn: E3t of7]A AEs3t

HPgAoR ShgE FAVARS Thedt o] g 4 9tk

o)

N

Tt—1 Tt—p

2. B0l £ H1}

A& A AARE HE A S HVAR) 2F 9] - AGHGA 9] 5 Aot} sk
AEFolH, AAE, o|AE Hpito] AARVIo] ZIIE|QI). vhd, A|2&oj| A AAlokaL
%% 89184 VAR Eoﬂ(FAVAR)OM = TS AASES

lj

rﬂ
ml
m)~
oR,
E:
L

|
i
S
[
=)
i

2 7o) Q=7 Zokslo] ZAURST EO
(3 4-2)= A= FAVAR H3F4S fI8l & 4014 Lt 8 FANS ==
AAStE ot B dAfoi= Q918K VAR H¥E A0S Bernanke, Boivin,

Ehas(zoos)owﬂ 2ol (1) 2HAREZHAIRY] 2 T, () =14 3dES AR A

M, Q) AHIFARE, @) dle233 ved dig7|8e] of 4l A, (6) ST

A

& oK 0 AL © FUFRS 18 495, () AU 2 © 48
A 2SS BET 4 Qs AEHs o] Z3T eby BAo] miE AASE

& AA 3770 WMo, B4 717k 1999:Q3 ~ 2022:Q1 7|Zto|T.

Alrdel WE718)9 24 2] U}WWE FAVAR 239] SAWEAE thadt
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8. 7| [ 021 - 006 1.06 0.14 0.14 0.10
Am,_, - 005 0.12 - 006 0.10 0.10 0.07

Uy 0.02 0.24 0.03 0.10 0.10 0.07

Ty _ g - 007 0.03 - 010 0.14 0.14 0.10
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A= A A, Uy T se(Am,) | se(u,) se(r,)
Azt 0.14 0.80 0.52 027 0.29 020

Am, 0.92 - 005 0.03 0.10 0.13 0.05

Uy 0.04 0.40 - 0.06 0.08 0.10 0.04

9. 2t T 024 0.00 1.03 0.16 0.19 0.10
Amy_y - 018 0.03 - 008 0.10 013 0.05

Uy o - 0.0 025 - 006 0.08 0.10 0.04

Ty _ g - 013 0.01 - 008 0.16 0.19 0.10

Azest 0.14 0.87 035 0.25 023 018

A,y 0.85 - 010 0.0 0.10 0.09 0.06

Uy 4 - 0.07 047 -om 0.12 0.10 0.07

10. 2= T 026 0.14 1.04 0.16 0.14 0.10
Ay _y -om 0.0 - 010 0.10 0.09 0.06

Uy 0.06 0.12 0.01 0.1 0.10 0.06

Th_ o - 014 - 006 - 0.06 0.16 0.14 0.10

Azt 018 0.84 039 0.29 0.29 025

Am, 0.78 - 007 0.02 0.10 0.09 0.06

Uy 4 - 012 043 - 0.08 0.1 0.10 0.06

1. &4 T 019 - 003 1.05 0.16 0.15 0.10
Am,_, - 001 0.08 - 0.04 0.10 0.09 0.05

Uy 0.10 022 - 0.00 0.1 0.10 0.06

Ty g - 007 0.06 - 0.09 0.16 0.15 0.10

Al 001 1.05 0.08 0.25 023 018

Am, 4 0.78 0.04 0.06 0.10 0.09 0.06

Uy 0.09 045 - 0.04 0.12 0.10 0.07

12, = T 0.20 0.1 1.06 0.16 0.14 0.10
Am,_, - 0.02 - 0.02 - 0.09 0.10 0.08 0.06

Uy - 003 - 0.04 0.05 0.12 0.10 0.07

Ty _ g - 0.09 - 003 - 010 0.16 0.14 0.10
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A= A A, Uy T se(Am,) | se(u,) se(r,)
Azt 0.09 0.72 028 0.24 0.24 0.17

Am, 0.77 - 006 0.06 0.10 0.10 0.06

Uy 0.03 037 - 0.06 0.10 0.10 0.06

13, Fat T 022 0.15 1.06 0.15 0.15 0.10
Am,_, 0.01 - 0.01 - 0.09 0.10 0.10 0.06

Uy - 001 0.29 - 0.01 0.10 0.10 0.06

Ty _ g - 012 - 0.09 - 0.09 0.15 0.15 0.10

At 0.12 0.82 035 028 0.28 022

A,y 081 -om 0.02 0.10 0.10 0.05

Uy 4 0.06 0.55 - 0.04 0.10 0.10 0.06

14, A= T 0.27 0.06 1.06 0.17 0.16 0.10
Ay _y - 008 0.09 - 006 0.10 0.10 0.05

Uy - 005 0.16 - 002 0.10 0.10 0.06

Th_ o - 015 - 0.06 - 0.09 0.16 0.16 0.10

At - 007 061 0.34 0.25 023 0.19

Am, 0.77 - 005 0.04 0.10 0.09 0.06

Uy 4 0.01 058 - 008 0.12 0.10 0.07

15. 2t T 022 0.02 1.03 0.15 0.14 0.10
A,y - 002 0.03 - 0.09 0.10 0.09 0.06

Uy 0.06 021 0.02 0.12 0.10 0.07

Ty g - 008 - 003 - 007 0.15 0.14 0.10

Al 0.17 0.83 0.04 0.25 021 0.17

Am, 4 0.90 0.03 0.07 0.10 0.07 0.06

Uy 0.09 048 0.00 013 0.10 0.8

16. &= T 0.22 0.01 1.03 0.16 013 0.10
Am,_, - 018 - 004 - 010 0.10 0.07 0.05

Uy - 0.04 0.10 0.04 0.14 0.10 0.8

Ty _ g -om - 0.00 - 008 0.16 013 0.10
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KOREA RESEARCH INSTITUTE FOR LOCAL ADMINISTRATION

Abstract

©F

Applying Regional Statistics toward Evidence-based

Regional Economic Policy

In this study, we surveyed the current status of regional statistics related to the regional
economy and analyzed spatial-temporal characteristics of the regional economy using spatial
statistics techniques. In addition, by estimating the extended Bayesian VAR model, we suggested
that the local economy's response to exogenous shocks can vary by province and at different
times.

In this study, we examined available statistics related to the regional economy and employed
spatial statistics techniques to analyze spatial and temporal characteristics of the regional economy.
In addition, by estimating the extended Bayesian VAR model, it was found that the local
economy's response to exogenous shocks differs by city/province or time point.

First, to better understand the current status of the regional economy, scattered regional statistics
need to be scrutinized and unified to enable accurate and objective analysis.

Although there may be differences in the list of statistics used depending on the unique
characteristics of each city and province, a unified indicator and analysis framework should be
presented and used to identify regional economic trends nationwide and compare and analyze
their relative positions.

The statistics and utilization status by city and province presented in this study can be used
to compare economic trends by region.

Second, we aim to understand the characteristics of the mid-to-long-term spatial-temporal
distribution targeting geographical space. By employing hot and cold spot analysis on employment

rate, unemployment rate, number of mining and manufacturing businesses, workers, per capita
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salary, and population movement, it was possible to classify regions that have been hot or cold
spots for the last 11 years.

Analysis results for each indicator were presented to classify regional types. It was also
suggested to conduct additional analysis to understand the cause of the region classified as a
hotspot.

Third, it was suggested that shock responses to exogenous shocks according to the time could
differ by region. We chose Gyeonggi-do and Jeollanam-do, where regional economic cycles can
be contrasted, and empirically analyzed the response function to exogenous shocks that occurred
during the economic recession of the last 20 years.

Based on the analysis results, it was suggested that regional economic trends and the resulting
policies and strategies employed in response to regional economic fluctuations may imply that
different policy combinations are needed for each region and time point.

Therefore, it is crucial that local governments closely observe the cycle of the local economy
and propose policy combinations suitable for each time point to the state. To this end, securing
sufficient capacity for analyzing economic trends in each province should be a priority.

Finally, the factor expansion model introduced and analyzed in this study can be used for
GRDP nowcasting through follow-up studies. Central banks of each country are already
introducing GDP Nowcasting on a trial basis by utilizing economic variables that highly correlate
with GDP. In the case of the factor-expanding VAR applied in this study, statistics by sector
that were not considered in the previous analysis were included, and the information contained
in the statistics in use can be reduced to a few factors. In future research, it will be possible
to find GRDP time series, correlation, and variables with high predictability for each trial and

use them for GRDP Nowcasting.
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