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Generation of Panel statistics using small
enterprise mall (commercial district) big data

and analysis of the impact of COVID-19
: Focusing on Chungcheongbuk-do

Kim, JoungGu

In this study, small enterprise panel statistics were prepared using small enterprise big
data from 2016Q1 to 2022Q1 provided by SEMS(Small Enterprise and Market Service)
through the public data platform (DATA.GO.KR). In addition, static analysis and
dynamic analysis using these statistics were performed. Statistics using big data were
compiled by city gun-gu-eup-myeon-dong, quarterly, and industry in Chungbuk.

As a preliminary work to conduct static analysis, the number and closure rates of
businesses closed during 2019Q4 and 2021Q2 were calculated. For dynamic analysis, a
breakpoint unit root test was conducted to analyze whether COVID-19 had an effect
on the structural change in the number of small enterprises in city-gun-gu, and
districts in Chungcheongbuk-do.

First, as a result of statistical aggregation of big data, the number of small enterprises
in Chungbuk in 2022Q1 was 87,717, accounting for 4% of the nation's 2,208,968
establishments. By industry, the retail industry accounted for the largest share at 35.2%,
followed by the food and beverage industry at 33.2% and the living service industry at
17.2%. Characteristics of the time series change from 2016Q1 to 2022Q1 were a sharp
increase that deviates from the existing trend after 2019Q1, a sharp decline that
deviates from the existing trend after Q4 2020, and a recovery of the existing trend
after Q3 2021. As a result of comparative static analysis, it was found that during the
analysis period, the closure rate of cities, guns, and gu with dense population was
high, and Cheongju occupies 65.8% of the closed businesses.

By industry, tourism/leisure/entertainment had the highest closure rate at 41.7%. As a
result of the dynamic analysis, structural changes occurred in the 4 districts of Cheongju,
Chungju, and Danyang-gun due to COVID-19, and it was analyzed that the effects of
constantbreak, trendbreak, and breakdum variables were different depending on the region.

Keywords_ Big Data, Small Enterprise, Breakpoint, Chungcheongbuk-do
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2016Q4 | 11,388 | 10,056 | 13,503 9413 | 13512 | 8492 | 1,985 | 2,344 | 2,290 | 1,741 | 3,533 | 2,200 | 5,220 | 1,928 | 87,605

201701 | 11,371 9,959 | 13,557 9,407 | 13,501 | 8462 | 1,981 | 2341 | 2,272 | 1,738 | 3,536 | 2,195 | 5,243 | 1916 | 87,479

2017Q2 | 11,429 9,924 | 13,694 9436 | 13,572 | 8456 | 1,987 | 2,355 | 2294 | 1,769 | 3,524 | 2,214 | 5314 | 1931 | 87.899

2017Q3 | 10,916 9,448 | 13,454 9,248 | 14,061 | 8232 | 1,680 | 2,144 | 2,124 | 1,851 | 3,665 | 2,010 | 5341 | 1,995 | 86,169

201704 | 10,756 9,591 | 13,398 9,202 | 14,015 | 7,760 | 1,742 | 2,244 | 2,118 | 1,644 | 3,209 | 2,068 | 5,377 | 1,905 | 85,029

2018Q1 | 10,875 9,612 | 13,569 9.190 | 14,286 | 7.865| 1,785 | 2,250 | 2,155 | 1,697 | 3,345 | 2,110 | 5486 | 1,978 | 86,203

2018Q2 | 10,950 9,692 | 13,660 9,274 | 14349 | 7,896 | 1,800 | 2,267 | 2,174 | 1,720 | 3,379 | 2,120 | 5,553 | 1,993 | 86,827

2018Q3 | 11,155 9951 | 13,971 9,479 | 14,540 | 8,015 | 1,833 | 2,306 | 2,203 | 1,756 | 3,456 | 2,140 | 5,665 | 2,020 | 88,490

2018Q4 | 11,080 9,834 | 13,917 9,407 | 14,501 | 7,959 | 1,833 | 2,290 | 2,197 | 1,736 | 3,432 | 2,220 | 5,626 | 2,018 | 88,050

2019Q1 | 13,721 | 12,138 | 13,706 | 10,731 | 16,184 | 7,820 | 1,799 | 2,233 | 2,166 | 1,709 | 3,431 | 2,272 | 5,591 | 2,010 | 95,511

2019Q2 | 14,140 | 12,523 | 14,098 | 11,052 | 16,600 | 8025 | 1,850 | 2,306 | 2,231 | 1,755 | 3,517 | 2,333 | 5,720 | 2,032 | 98,182

2019Q3 | 14,282 | 12,627 | 14,290 | 11,146 | 16,746 | 8,108 | 1,863 | 2,366 | 2,250 | 1,812 | 3,597 | 2,356 | 5,796 | 2,046 | 99,285

201904 | 14,337 | 12,672 | 14,386 | 11,195 | 16,836 | 8,136 | 1,868 | 2,372 | 2,260 | 1,829 | 3,595 | 2,360 | 5,832 | 2,058 | 99,736

2020Q1 | 14,030 | 12,387 | 14,190 | 10,974 | 16,579 | 8025 | 1,832 | 2,315| 2,221 | 1,817 | 3,576 | 2314 | 5810 | 2,054 | 98,124

2020Q2 | 13,175 | 11,437 | 13,637 | 10,205 | 15,891 | 8663 | 1,834 | 2,255 | 2,181 | 1,737 | 3,435 | 2,241 | 5593 | 2,004 | 94,288

2020Q3 | 13,573 | 11,766 | 14,098 | 10,390 | 15904 | 8893 | 1,877 | 2,349 | 2,223 | 1,804 | 3,612 | 2,280 | 5818 | 2,054 | 96,641

202004 | 12,627 | 10,807 | 13,359 9,217 | 15334 | 9,090 | 1,908 | 2,458 | 2,306 | 1,826 | 3,771 | 2,412 | 5,929 | 2,055 | 93,099

2021Q1 | 10,428 8,900 | 13,127 8089 | 13,848 | 8899 | 1889 | 2433 | 2,283 | 1.815| 3,723 | 2,334 | 5,877 | 2,020 | 85,665

2021Q2 | 10,346 8,752 | 12,948 7971 | 13,744 | 8840 | 1,892 | 2,431 | 2,291 | 1,786 | 3,733 | 2,336 | 5916 | 2,023 | 85,009

2021Q3 9,733 9,330 | 13,678 8335 | 14,090 | 8468 | 1955 | 2477 | 2343 | 1860 | 4,010 | 2311 | 6,143 | 1920 | 86,653

202104 9,853 9,632 | 14,106 8555 | 13,734 | 8,022 | 1933 | 2412 | 2385 | 1,769 | 3,903 | 2,299 | 6,197 | 1,953 | 86,753

2022Q1 9,747 9,782 | 14,246 8764 | 13,827 | 8093 | 1,926 | 2,447 | 2,398 | 1816 | 4028 | 2,336 | 6330 | 1977 | 87,717
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E P2 5= A 23 dAE AR HiERER A Aoy ARiERe AV
off w2t AHstA] @71 wizol A vluols o7t Bast Zow weEs)

20229 127] ¥ SRR ASE AT A £E AuEE & IS 24}l 4%
A 35.2%, 33.2%2] Y- =2 A HIEE AL Sl AleE YEhdh dFE &8 A
T Hokes (" 83 (O™ 9ol BABIAH. olf 3 € & Se A2 IFTE Hokk diFE AT
°] 201949 42715 BHCR 202149 2271714 st FAIE Holoh o]F tha 7= Folg Ue

Wil .

7) AW AR gHE 2 A SRR AR gt Bie Az s Bk 297} e B e Az
8) AT diiF o=FE2 2017Q3, 2019Q1, 2020Q1-FAHA] AAHA] of7] W £ A7olde &Y F=t S5t
of A
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X1 H33H H2%

(R 74 A)
B | wen | gmqua | 29 | 29 | 2zx | ey | FE | agy
o EmA:S

2016Q1 2,160 2,195 14,804 34,156 1,316 25,363 | 6,773 86,767
2016Q2 2,134 2,198 14,780 34,043 1,305 24,844 | 6,723 86,027
2016Q3 2,104 2,157 14,381 33,130 1,290 23,999 | 6,548 83,609
2016Q4 2,298 2,215 13,860 33,533 1,330 28,210 | 6,159 87,605
2017Q1 2,296 2,216 13,908 33,348 1,290 28,297 | 6,124 87,479
2017Q2 2,276 2,224 13,969 33,579 1,285 28,482 | 6,084 87,899

2017Q3 | 2349 | 2352 | 14,062 | 30946 | 1,281 | 925 | 28,094 | 6,159 | 86,169
2017Q4 | 2279 | 2253 | 13542 | 32,060 | 1,282 | 957 | 26,700 | 5,955 | 85,029
2018Q1 | 2313 | 2273 | 13767 | 32533 | 1316 | 14 | 27.946 | 6,040 | 86,203
2018Q2 | 2,317 | 2283 | 13,911 | 32715 | 1,330 | 19 | 28,182 | 6,069 | 86,827
2018Q3 | 2,367 | 2,310 | 14216 | 32,959 | 1,336 | 35 |28953 | 6,313 | 88,490
2018Q4 | 2,350 | 2311 | 14,194 | 32,872 | 1,332 | 43 | 28,719 | 6,228 | 88,050
2019Q1 | 2,645 | 2511 | 15249 | 34616 | 1,390 | 52 | 32,064 | 6,984 | 95511
2019Q2 | 2,645 | 2511 | 15249 | 37,287 | 1390 | 52 | 32,064 | 6,984 | 98,182
2019Q3 | 2,661 | 2529 | 15567 | 37.581 | 1404 | 58 | 32465 | 7.020 | 99.285
2019Q4 | 2,664 | 2,53 | 15663 | 37,689 | 1,415 | 68 | 32,666 | 7,037 | 99,736
2020Q1 | 2,692 | 2,546 | 15860 | 35256 | 1,430 | 91 | 33,167 | 7,082 | 98,124
2020Q2 | 2,445 | 2,499 | 15712 | 34477 | 1,420 | 140 | 30,788 | 6,807 | 94,288
2020Q3 | 2,465 | 2,620 | 15,974 | 34752 | 1,456 | 147 | 32235 6,992 | 96,641
2020Q4 | 2,113 | 2,401 | 14,881 | 33,126 | 1,418 | 162 | 32484 | 6,514 | 93,099
2021Q1 | 1,986 | 2269 | 13,989 | 29997 | 1381 | 162 | 30353 | 5528 | 85,665
2021Q2 | 1,830 | 2,157 | 14,115 | 30,024 | 1357 | 364 | 29,740 | 5422 | 85,009
202103 [ 1,962 | 2320 | 14578 | 30713 | 1,410 | 938 | 29,196 | 5,536 | 86,653
202104 | 1965 | 2397 | 14774 | 30466 | 1438 | 960 | 29203 | 5550 | 86.753
2022Q1 | 2057 | 2,533 | 15052 | 30,855 | 1,486 | 1,000 | 29,095 | 5,639 | 87,717
A2 1 JCOEEY, 2 21T X2, Wxjzty

1) 20178 129(2~2018 47| T IAER ARICHER0]

A

XY 1IRA(SIRIEE) ARITHER0IA H2)

|
2) 20173 327| & 220t A0HZ SHED AXX G MHARIEC| 2t O Q22 F2||0] UT HHE A04
2 S

35,000

(I 8) YEAMHIA, AT, B4, 32/D8Y (I3 9) HB/OPYR, BEY, sy, AEx
24| 4 et 24| 4 izt
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24T HEolEols AEYA) At JEY AeHuE TUST glo] ol olget Az B4
o] 73tk

(1) &8 A4Z0 dx5Y UFE S5 (2022.03)9)

O™ 100e A 23EUE Aol AR & =S ST 2eH (I 1D-TH 18)
= 20229 1271 & @A AR HiERE Aot 4FE 2x=e] S48 fotid (OH
1D g/ oP7H/gAdFe] 45 = 72 WA SEETE AT 40| ¥dd Aoz Hol
W RIS S5 9 WPHE SHos i d o= Helth yuA] AR g B/t
LEPFTAY FFUE YHE 2 SHE fAEE Aos ddEd

25

{
%

S A “aﬁ‘s

&/
ALY

Tt

(I 1) BR/OPY Y URE

9) AEE Adidoz GISAL ITFIAECH 47 & 73t EXCEL 3D W T2AE AL AFHE AT
QGIS & A& AXAY ZElIHdE AGSH & o ot $4E A8 2 Jou ol 8 HRAE A= ¥4
A7le AAIRE Aol a4t EEE GISe dAt Ax £HZ ol AR, F9FY AEEA] 7Rsshy
olF Bl AMAAGAL] A $HE 9 EEEE ATAE S Sl
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XML H332 X222

(2) COVID-197} 23010 DIY S HAULYH 5 0|38 FEHEA

COVID-197} 35 A3 Al Fof wd dFS BHsp] ste] COVID-19 Z#<1 2019
W 4RI AEE AYR7] A3t 5oR FE AFEY AA 47 7R AA et 20219 2
719 4390 Al =E Hlwsisith. olE 9l 20199 4871 @A 20219 28] HAE
F 7K ReE FIAsKEY AYd X Axer A #HRS gAY VIEHE=
127.491838808308 9= 36.6456639924765 A& XXXUA), AT AAHEATE XXX
A7lE AR HE BRI & ¥t ¥ 7Y AYEE HouAU s¢ WHEES
Hojd dAle HAdo=R ERoks ®loltt ofdt ERAlE AdEd olfe 5Y A0 5Y
AABE 7 dAY AQIAE 59 FE JALRE
HAo] AL HAGA = 2793404 FAEYOY T HA A (G S)OlA™ 25,422
MagE FAA=A ol=gt Aoz A WA A AL FYdt YAE 7EeR [YASt] H=E
A W= 59 olf=E AW olFgAY A= HAeE JARE wH F MR wHlolA
= A% AR JAE7] gEer T HA m“ﬂ ALHE €Y = A %—ﬂﬂﬂ Jo &
WA 1A A A9 Q] o]d PAl= HloR EFEo] BEAS B uj o] HS Fosfof gt

E Holle F HA H85 dA8 71E HAdGA &= FJA BA ﬁ#— gestgloH, <&
Sole HEEE A9E-AR] dEFEE Aclyth G 204 JAE 20199 487 F&
ﬂﬂ AAFEQ 9973670 AA F (E 4y 20219 28719 2542271 AT Al HY A=

ERECh 7Y B2 HYA 40 vEit AGL HFA AR Bl 7 F 507670 A
7}ﬂ%ﬁ-ﬁ~§x%Qﬁ°ﬂ AeEZE= YA 71 104957142 7F w2 H9A4 8 Y
2pi=y

COVID-192 QIgt =gt 7Fg & A9 AJER Al I HAE VIS HAFA AT
7t 36.5%% 7 =A YR AL oo AT 36.0%, HET 35.3% o ¢lE &
A vepdar glom, AA HIAAS] 65.8%C ﬂﬂ¢h167wm A7 HFAl 47K ol FF
=o] a7t 7P & ZeE ueith §HA AHAIY Be- HADA = FFA, FFA L
2 2 1,078 FAPE HAs Ae= wﬂﬁOQ-ﬂ%gt-ﬁ@%MQ-noﬁ-iﬂ-%ﬂ UEt
Wt ol AFAITE BFAG FFA0] e woje] Z H SHETH: ZAMNER Qs A<l
T B} §-EUTE FAE Ao 71Q1g AR ek 1D

sushr] Yol SARA 2 A WA

l—J

10) "k HjEjole} AHo) 2otd dA Wert Ao} ohd A<
o A= Ao] vl

1) A E2 345 % ool ezl 94 437] 1580 ojgs) ZAfstel 130)% ¥l HE7} go] At
< A AR0E HrEo] XA olspolch

FHTR BHEHE FF 5E dPoMe A A

B
#
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SIEI0|EE 0183t TiE SAIEERt COVID-192| HEEA

(B 4) 201904 ChH| 202102 27| X|9H-g&E

=

2 AABQ! &R 4

(S 74

TE/A7H

oz

BE (AAA| AW | &9 | 2m2 | g4 54
o JATE 2
| AT 195 111 564 | 1,974 37 2] 1,850 343| 5,076
HEEE 187 119 526 | 1,415 13 4] 1,582 577| 4,423
I] 393 196 114 470 810 30 1] 1,439 314 3374
AT 186 142 437 | 1,053 12 2] 1625 385 3.842
FFA 196 78 537 1,516 43 2| 1,941 297| 4,610
AHA 53 10 106 329 14 3 472 o1 1,078
HoF 6 - 17 64 9 - 107 7 210
S AZ 7 2 25 76 6 - 108 15 239
e 8 2 26 62 3 = 105 10 216
B 5 7 59 90 - - 183 16 360
AR 19 12 81 124 4 = 321 £ 63
AR 13 7 25 61 12 - 138 9 265
oA 33 13 97 196 5 3 478 35 860
Thokt 6 2 21 71 14 1 146 5 266
AT 1,110 619] 2991 | 7,841 202 18] 10,495 | 2,146| 25,422
Z 20211 Q[ZE0F TAP} 2I0f Hlm CHAOIA H2|
(& 5) 201904 ChH| 2021Q2 27| X9 -ASH AMZOI HRHE
(49 : %)
B wen [ggaua| a0 | 29 232 | 29 | T2 | 294
o JATE S
o | 3T 545 | 39.1 25.7 348 | 201 400| 432 | 348| 365
o | AeT 48.2 28.3 25.7 32.2 27.7 23.5 45.7 38.3 36.0
I] zg7 387 | 219 185 174 | 263 | 111] 323 | 262] 241
AT 51.8 | 37.8 25.2 274 150 333| 465 | 392] 353
ZFA 45.2 20.1 21.1 25.5 19.4 25.0 33.3 28.5 28.1
AAA] 26.8 9.1 8.0 118 58| 500 171 189 136
Heg 20.7 - 6.6 9.2 86| - 158 | 152] 116
A 18.9 5.7 7.1 85| 143 -1 130 144 104
Ea 20.0 6.9 7.4 7.6 5.8 -1 128 111 9.8
Zg3 167 | 241 19.0 13.7 - -1 200 163] 202
ARZ 235 | 117 14.4 10.7 8.0 -1 233 237 172
AR 30.2 13.0 8.9 7.6 11.5 - 14.3 16.7 11.5
o4 27.3 8.6 1.1 10.0 68| 429 208 159 151
Thokt 15.0 8.7 7.8 907 103] 1000] 186 08| 131
AT 417 | 244 19.1 24| 143] 265 321 305 262
= HRIE: 20214 227] )Y | /2019 457] EK & X 100
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(3) COVID-197} 5 24320 OJF k201904 : 202102 Hlw): X2IFE =4

™ 199k (I3 20)°ke 2450 A 71 7S Bol AAIE 20199 42719k 7FE A HA
20219 287§ vaste] HddA € HHolEe] -k ARPRE ol8ste] EASIA.
™ 199 HGFA 2es O9 10) A 238 =S AUBA We w2 Aew &
Ao AFgelo] UE XYSE HAIA s U2 Ag BEoRL gtk ofsloNE 5 AT
A HiET & HALAPE 1,000704 o]l H2of ek 24 AvE duEy|= it

(O 19) 201904 MAAS2l TE= (g 20) 202102 HAHXN TE=

™ 203 (TH 220k TF/7Y =0l Hit £ 2HE =AY B/ 97 5d
% (1™ 21> 20199 477] S5 A 2,66470 AA § 20219 2271 (1¥ 22) 41.7%1 si2
Ste 111070 AP Hdstglon, S5 HAAA] oF 68.8%7F A 471 7l AFH Ut &
FA AFTolde & 1501 90714, Aots 36714 & & w7 & W AdTolMe AFE
37714, B9 35704 5 A 1, 280 3 252 A9 HAPF AA UEidaL Sl el
L35 63714, EF- AT 66714 SolH FHTNE 925 $4F 40714 73T 41704 B
15 37714 5o AAEI v AHARE A4 5371as R 2A Yebgtt12)

12) A PAR Ao Uehd 3H5 HYAAY SARE Eus kot /EA 870] e B¢ AFol7|= gk
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ad 259 (O™ 260 AZARIAY A HADAE =A AR AL 299170
QAL wGste] SEAA HAES 24,4%5 WL e ViRt S5 Hd HYES A3tk A
A2 BFA T ALT FET SolH S5 ABAHIAY AARlM BFRAl 4] o AZAHA
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NAE 7FdE A 5ol 10071 Vo] HFdA7E eht 22 2HE=E UL o 374 4
FA ARFES 11714 B2 HIA eEl= I HAA 2R woH, AdAe SR
o HALA V4 AL aEor S5 e wgAl = AMAl B FEE] v =4
LEhtaL Sl

" 203 (a9 289 A tew dA HISe] & HAR 2 Al ditt 24 2HE =4
A S5 A HAES 22.4%C19 7,84170 HALA F FFA 470 ol 525270 FAE HS
5ol 67.0%9] HAA LH=E YL Uk S5 1,00070 oVde] i g4 71 verd
AL HFA AT 1,9747048, SFA 1516704, HFA] LT 1,415704, FLT 1,053704 &
ojn] FHFNAE T ALSoMMTE 1,2397147F HERAL Qltk. o]jolk= 200774 oV HAAA
7F Uehid SHE A9 AFA AL B8 494014, AT EF-ARE B171E, 23 2287
& BFA ART #51E 211704, FFA Y 7HE 245704, A WS 676714,
& 257714 Solth AAIM BRETE E2 A92 FE2R 827047t HAt A= LERT.
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EASIA S5 A 24890 32,666714A F 10,49571 AA7E Hdste] HAES 32.1%S
BRI 1o, oF 61.9%] siddshe 6,49670 A7 BFAl 47] ol 22H Az Yehdtt. ¥
AEO| 46.5%% 7H w2 FETY BF &FAREY Tt 702704% 7 wel dE 3l
el HAYAE B2 235 374704 Bt 28 oo I uERT. Agtelde et
SU1EOMA A2 595704, Se27MAR WA Yerger, Adtolde 8E 427714, SYT 7H
S 3597 E S UELL k. SFAY] S A S9UHA, de-Ese 327704 4
W-3<dE 300714 o= A Al Jlon AAY] Be= $YF 8774, iE 66714 52
£O7 LERFAL Qltt.

@™ 303 a9 329 A thiEF A SRE/asgd] ot 24 2R =B (3" 3D
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23 YoHH) HHOHE o8¢ mE SAHEED COVID-199] JLEY

= = e Yow, AT FHF AFE 200-300704 A ik A
& 99 9 Eed EEE A9 100-200714 So= AHY AFlE EE A9
Q

2. COVID-199 &8 AMZ0lof| OjE FE SEEM : breakpoint unitroot tests

A A9 A2 COVID-19 2 20199 487]9F COVID-199] SRito =g AR AZ%7| &
o] ZolE]o] FEAIY AT Halrt 7P A vehd AR metd 20219 28719 AJHE A
H w3k A0 2 WpE0 2P0l MHERA| it o] 2 HojX= AR WHIlE BAIHoE
23t ZEEAS AAEle] COVID-197F S8 2AFEQ19] FxHslo| ke v BAskAt
t}. ol5 ¥af Zivot?} Andrews(1992), Banerjee et al.(1992), Vogelsang and Perron(1998) 5°]
Aoret A 9l A% (breakpoint unitroot testsy 20164 187]%¥E 20224¥ 1£7171A]9] &
ARz s AEARl SAE 47 Hdll B B71E QIFeE AAekA] g AAfsigt BE ©
248 992 HBEZ AOel disi g4l oldglinnovation outlier) TES  7HISIIoH
Dickey-Fuller 4 t SAZFS 7|F082 HEHE Aot F-HAS AREsIo] Schwarz criterions
F|Aolsl= AR} dolE A=isiSint

A S5 AA AgEQ GA Sof ozt @EF g9 AFEAAE (& 6o Btk 35 A
A 43U Al 9 B Aconstant), FAl(trend), 35T E(constantbreak), FAHE
(trendbreak) AR W (breakdum)E 5 EFAZ|T SHEA d92 AAL 5995 Ay 5% &

$3 ololA 24 ADF-t SARl A & £7] 20209 28719 27 9IS 2=t

= AF7HEE 71451 P9ARl AALGUYE UehLL Qi (IE 33) (1¥ 34)°lA% 20209 2+
7] 2 Zog AR74]—}F—7} —5].3}—5]. =1 2101 20204 2_,_7]g 1:}:(414 A—]HJO E}ﬂ‘o} A Aog uJﬂ:}ol- P gl
th13) & Z2HELL COVID-199] J3ko&E 20209 28712 7|40z 7|20 ARl A
A9 E/dE Wt et &3 AAl 5 A FAlol ES AR A F 5 A |
TR GAl £ 1% Hek= F7] &390 GAISl oF -1.4 %9 209 TS VA

o 5E7] oM A4FE JA ¢ g WHolkeo] Bt Ha oF 0.84% ~ o 1.86% =71l
FEFE HAY AlTto] A5 G sk AoE Ut E3F FAS AEE HHe &
95t IS mF oY FAEET 202049 Z—v—7] ol BoMaE= 217 -0.0386%, -0.1432%2] 2(-)
9] Fofgt JFS Rl ACE UERth & 35 A B¢ COVD-199 FFoE 20209 287]
2719 AdA 7F B710] dFFE vIAAL ARE 5E7] olF7R| Y ARE HeS |71

=

r&"

| 4>
1A

(©))
~

13) o} ]—‘,L:,Loﬂ st BAHoAL Awo] Aoko@ DF ¢ EAIIEY Byl Aeksly DF ARAL: THmAre A2
HAREO] DF t-5A 18z F&Ho|ct,
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TS TR AoH, S5 A &g & BEF AsFAle olET AdEAeH

Coef. t-Stat. Prob.

Lx(-1) -1.4085 -3.1511 0.0136
D(Lx(-1)) 1.8563 45117 0.0020
D(Lx(-2)) 1.6557 3.7778 0.0054
D(Lx(-3)) 1.8439 4.1852 0.0031
D(Lx(-4)) 1.4741 3.5742 0.0072
D(Lx(-5)) 0.8373 2.7523 0.0250
C 27.3239 5.3857 0.0007
TREND 0.0169 4.6872 0.0016
INCPTBREAK 0.1918 3.1134 0.0144
TRENDBREAK -0.0386 -3.9404 0.0043
BREAKDUM -0.1432 -3.3774 0.0097
R’ 0.8958

S.E. of regression 0.0192

PF-stat.(Prob) 16.473 0.0003
D.W stat 2.8752

ADF t_Stat. -5.3883 0.0282
Break Date 2020Q2

2 Vogelsang(1993)2] HZ £H5 pvalues BZE. R2lE: 1% -4.949133, 5% -4.443649, 10% -4.193627. O[5t L.

Dickey-Fuller t-statistics Dickey-Fuller autoregressive coefficients
0 1.0
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6 -15
[ L A ¥ U1 A 1V VA B V11 (72 T 1 2 T 1 1T 2 T 1 2 T I [ AV FR TR 1
2016 2017 2018 2019 2020 2021 2016 2017 2018 2019 2020 2021
(a8 33) DF t-84 J=& (O 34) DF ARA| 21

@ 73 (I 359~ 3Rl FFA 4 7ol e SEH W9k AFANe DF ARAS
JmE SASt HRA ) T 2L Ao 453 AR 24
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23 YoHH) HHOHE o8¢ mE SAHEED COVID-199] JLEY

o EAQE Yeis =2 37171 Adolstal 437 FAI7E AdolshH o]l& QIgk COVID-199] ¥& e
golgt Aog FAHIT. WA AT A9 AY EA9 @ES 9ulsh= INCPTBREAK ¥
A OHS(BREAKDUM)S E3A]7]A] 9ol ZAHd HTRENDBREAK)7F Z3HE 49 S5

g ASE AWEEH ADF-tEASS 5% oj4Zs}
oA AC), FA(Trend), SAH&(trendbreak) H54E ESHAZ AL $&2H7) 9L ZH=t}
L AHEE 7148 S k. & AT A9 20209 487 AT 2491 9A 4 Hele] &
Alell Tdo] dAgstR e ol 1T A AU AAELS ulehy M7 AgEQl AA
1%9] ¥Wsh= 7] 24590 A $5 -0.98092% AAAZIH 171014 5827] o]d AAREl AA
FFE Wskeo] 3710 TS IAANE AZte] AEE g0 vAlE JFo] A UERfL
Ut $HH COVID-192 QIgh 20209 487] FASEL -0.1122 %9 AT AFFQ1 At
209 FFe HH AoE EAHIT.

MYl 9 ADF-t8ARS 5%foaEstolrd 2ol A4, ADE(incptbreak), TEE
9(breakdum) 5 EFAE AL W4T 99ES Zdete ARHES V1Zek itk O™
o YRR (E DAY AT AAL, (O 40)F AABHA] 2 DF 54 I#HZ 52 £30
HH 5 79 Aol kg 4 AT £4 AFoMAY 20209 3872 FEHE stUR A
AAEY QFg/gdo] HEEER o= Mok W|E Fhth WA AdTs 20209 3E717F AAIEY]
HEYoR AAEoH o]2 Qlsf 7IE AF9] ES UEtie o] TAsion B &
H Ho= 3429 HHOoZ e} COVID-192 A AAREQl of7o] /iX" Aoz BAHL,
JHY A7) 24 AA $ 1%9) VK= 271 -1.0334% 2491 GAl & Aao] JIFE n|HA|
T 1~5E717HA] 9] AFER1 A = HEES] HskE2 SEVIE ALt Al7te] AdE Y19 ¥
(Y FFE vAH, AL W A AMFFR GA HHY IS Rl AoF Yepdtt
ZEo] 739 ADF-t BAGS Hyo A, Apwd, Eno] HpE
OleEotolA TS 2t AFHES 7|Ztto] PEAY AAIEYES ERINAFL Qi
E= 20199 3%7] DF ARASZE 7% dehdal QAR Hao] Z3ER] o2 DF-t BA
20209 32719 7 RA veht Edes EAE QI ESE ok
A 4 Wshe SVl G AR g AeE uEptod 1-287] ofd AE<l
HeE WskEo]l V] JFE vAAYW oE o Hlg) ot AeE UEth o2
T gE 37 o Hs| Aldes COVID-199] F3fo] AA Uehd Aoz BAMY
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X|O{RAHOITL R33H X|2&

E7) EFA 40 7 2EY 22 482

AT AT T+ ko
Coef. t-Stat. Prob. Coef. t-Stat. Prob. Coef. t-Stat. Prob. Coef. t=Stat. Prob.
Lx(-1) -0.9092 | -2.2941 0.0447 | -1.0334 | -2.3414 | 0.0412 -0.2565 | -1.1524 | 0.2672 | -2.4902 | -4.1852 | 0.0031
D(Lx(-1)) 1.1096 3.9845 0.0026 1.5995 4.4516 0.0012 0.7643 3.9944 0.0012 2.6381 5.4967 0.0006
D(ILx(-2)) 0.9753 3.5785 0.0050 1.4664 3.6200 0.0047 0.4153 2.4961 0.0247 2.3573 4.9548 0.0011
D(Lx(-3)) 0.9445 3.3368 0.0075 1.8536 4.0023 0.0025 2.4591 4.8811 0.0012
D(Lx(-4)) 0.6361 2.3724 0.0391 1.8111 3.7833 0.0036 2.1363 4.2403 0.0028
D(Ix(-5) 0.3328 | 1.3811 | 0.1973 | 1.3616 | 3.1799 | 0.0098 1.2112 | 3.1042 | 0.0146
C 17.6194 4.8250 0.0007 18.7614 4.6125 0.0010 11.9454 5.6456 0.0000 | 31.7487 5.8639 0.0004
TREND 0.0418 4.2158 0.0018 0.0037 3.0454 0.0082 0.0354 5.8848 0.0004
INCPTBREAK 0.2648 3.1104 0.0111 -0.0634 | -3.4384 | 0.0037 0.4183 3.9378 0.0043
TRENDBREAK | -0.1122 | -4.1792 | 0.0019 -0.1151 | -5.1815 | 0.0008
BREAKDUM 0.1001 1.6940 0.1211 0.0909 4.3740 0.0005 -0.2800 | -3.6829 | 0.0062
R? 0.8721 0.8447 0.6907 0.9313
F-stat.(Prob) 16.3438 0.0001 13.2365 0.0002 8.8165 0.0003 25.4107 0.0001
D.W stat 2.4146 2.4268 1.5812 2.5878
ADF t_Stat. -4.8173 0.0214 -4.6072 0.0322 -5.6442 € 0.01 -5.8659 < 0.01
Break Date 2020Q4 2020Q3 020Q3 020Q2

Dickey-Fuller autoregressive coefficients Dickey-Fuller autoregressive coefficients

Dickey-Fuller autoregressive coefficients

15 12 16
LI T T e T T A B T T A R T T VA B TR 1T L T T e T T A N T [T R T T A R T

T T A T T A R TR T A BT IRV
2016 2017 2018 2019 2020 2021 2022 2016 2017 2018 2019 2020 2021 2016 2017 2018 2019 2020 2021

(I3 35) <7 ARZIS 2242 (33 36) MET AR (13 37) 857 ARAIS:
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24T Y2HSH) HH0HE 0188 IE SHEEL COVIDT199| JLtEY

U7 BF ADF-tARE o] g A, Adewd, FATE, wdne] ws 52
FOERAL A 1% ROl Bt dethe ARMEE 714 E} 3e7e] AR
9 DF 87Kl m=9 20208 2718 HEv|z wdd & olon] U A99 Ao
3L74872 w2 30 7 Hop vhe AA UEaL ok ols A7 a4E<l %‘xﬂ ot #AR
2359 A 5 IRl FFE A AG EA4o] Atke A2 € 5 2doH, 48]l A
F A7t COVID-192 QIS A=ehdy FAddS 2Afn doade o), A9
2 (), DR W 30)9 folRt IFE v AcE meEglnh wh 7] A9l
WA 1% M F71 2.4902%9] AR FA 5 B L}EMU% 1-5%7] ol 3%

A+ WEE WIEo] SV IFE vAANE 1 FF2 AS gash g 3 7 Ho

2 H

rr

-
r

p

b

& 83 (Id 39), I 40>°ﬂ% ST ARAIS 24 At AgEiEe] Sk S5 el
A 5 AALS] B 2 891 427] 71E FAE Hold 343 23811 94 = S71IA 2020
T

| 387 F49] fachks A4S UELL ot SFA1Y B ADF-t3ARS Bgo A, A,
FAHE, 52 2 Al AF 5% FYFEsiolA BT Z=the AFHEE 71Zselth 5541
9] ARAIS2} DF t3Alo] m2W 2020¢ 35718 @ E7]|2 fdd o= low FFA] 2|99 A
= 17.44372 ZFA 47 AR 52 YERL o
H 8) SFAI MIHAIQ] HEM ool ™A
: IFA ABA
Variable Coef. t-Stat. Prob. Coef. t-Stat. Prob.
Lx(-1) -0.8374 -2.1445 0.0643 -0.2385 -1.1551 0.2778
D(Lx(-1)) 1.2642 4.4441 0.0022 0.6836 4.0270 0.0030
D(Lx(-2)) 0.7718 3.1685 0.0132 0.6765 3.3973 0.0079
D(Lx(-3)) 0.6017 2.3043 0.0501 0.4273 2.1842 0.0568
D(Lx(-4)) 0.1980 0.5710 0.5837 0.1809 1.1311 0.2873
D(Lx(-5)) 0.3314 2.0374 0.0721
C 17.4437 4.7130 0.0015 11.1507 6.0023 0.0002
TREND 0.0370 3.7091 0.0060 -0.0023 -1.3432 0.2121
INCPTBREAK 0.0910 4.0297 0.0030
TRENDBREAK -0.0825 -3.1511 0.0136
BREAKDUM -0.0933 -3.8683 0.0038
R? 0.9513 0.8667
S.E. 0.0249 0.0182
F-stat.(Prob) 17.3721 0.0000 13.9988 0.0003
D.W stat 2.2710 2.2305
ADF t_Stat.(Prob) -4.7052 0.0294 -5.9985 ( 0.01
Break Date 2020Q3 2020Q1
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Dickey-Fuller t-statistics Dickey-Fuller autoregressive coefficients
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(32 39) =ZZA| DF ARAIZ: (J2 40) MNMA| DF ARAIE

35 71 243 WA S8 W) 24BY WA 1% BN 08374% el
3] olAIel 4439l YA % wEEe] Wekgol I R IS wAY Aol A
S4B YL A shest] FARER A% A 0.08258 BHS,

AN A ADF-t BARES mYo] 4% FA, 45U, wERel wh 58 w3 xg
12 4% 1% RORESO BT ARHE Jlded. SEEse ARASSH DF 5A

S

O2H 20209 1E71E 9 712 wds 4 glem, o= COVID-199] 23t ©hdolr] Hrh=
A9 olfol wE TAER Wesks Ao FFsith FFAl A99 A 1115072 FFA 3H
T FEEY oA W2 SFoly FYTAYE A7) &SRl dAl & wEE 370 FFE HIAA
= Zlo= Uehgout 57] old7A|e] AERl Al & WEES Wskgol F7|d JFS "
o ARZo] ASE IS AN A 7l & AR Ueth AN AdEU A
g HdoA FAASTE 7= sHEE (S YEE Sl 20209 1E7] @ HOWSE <l
e JF IA ()= YT

G 9, E 10, T 4D)~T9 48)0l= 35 &N #9] 43 99 A8Z4E Hseit
ol ATEA A} TS AT 70 9 TEFL COVID-19 o[l 201749 2~387], 2019
d 187] Soln SATLS COVID-19 A3l 20208 187]7F @ Er|2 AgE|glon} ZAhad
S0 ERO] Bt Qi) B35 Ve Q58 Y8Rl SR Ak Ae= yehgtt 7
Mt T FYoH deE2 20219 28717 SEHoR HEEQlon A 34|, FATES ZH
RS B 5% FeFsotl Hote Zethe A5UHdo] 714t B W] A48
A & Me2 G710 S vAA e AR YEoH 2-47] o9 A4EQl AAl 4 HEEY
Hskgo] G710 ()2 I WX AlZto] Ad4E o] FFo| AX= Ao RAEQIh
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S| =43t CovID192| FohEA
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(B 9) H27, TIME, g5, 3% HEN U2 At
: B2 b s ixans ok
Variable Coef. t-Stat. Prob. Coef. t-Stat. Prob. Coef. t-Stat. Prob. Coef. t-Stat. Prob.
Lx(-1) -0.2289 -2.0930 0.0508 -0.0851 -0.4500 0.6581 0.1075 0.8405 0.4111 | -0.1483 | -0.8493 | 0.4063
C 9.2357 11.2222 0.0000 8.4265 5.7158 0.0000 6.8794 6.9946 | 0.0000 8.5396 6.5775 | 0.0000
TREND 0.0234 3.2873 0.0041 -0.0034 -0.3688 0.7166 0.0054 6.4836 | 0.0000 0.0052 4.6028 | 0.0002
IBREAK -0.1624 -8.7673 0.0000 -0.0702 -3.1670 0.0053 | -0.0768 | -6.2097 | 0.0000 | -0.0315 | -1.9275 | 0.0690
TBREAK -0.0165 -2.3303 0.0316 0.0100 1.0377 0.3132
BREAKDUM 0.1583 7.5227 0.0000 0.0757 3.0258 0.0073 0.0776 4.3009 | 0.0004 0.0932 3.8054 | 0.0012
R 0.8543 0.7436 0.8367 0.6551
S.E. of reg. 0.0156 0.0204 0.0146 0.0215
F-stat.(Prob) 27.9751 0.0000 10.4414 0.0001 24.3305 | 0.0000 9.0231 0.0003
D.W stat 1.6722 1.6516 1.4312 1.5909
ADF t(Prob) -11.2372 (0.01 -5.7357 < 0.01 -6.9757 < 0.01 -6.5772 ( 0.01
Break Date 2017Q2 2017Q2 017Q2 2017Q3
Dickey-Fuller autoregressive coefficients Dickey-Fuller autoregressive coefficients Dickey-Fuller autoregressive coefficients Dickey-Fuller autoregressive coefficients
6 4 ;
4 \ 2 \ /\ /\ / 6 \ /_/\ / ,\
2 0 / 5 \/ \ / \
AN /ﬁw/ “H \\ /A\ // IR N W
| \ \ -‘ /
| \/ \A \ / \ \
V \/ : | V\ N Cl (]
. x \ | V
-6 -8 1 -3
LN 2 T A T A2 T 1 2 O [ I V2 e [ 11 N T 1 A T T A A T 11 LA 1 1 T V1 A B [ O B W LA 1A 1 1 A | T A A 1 1 AU R T 1 A
e 200 28 J019 w0 WS w00 2018 2018 wo w6007 018 019 200 200 0% 017 018 19 00 201
(a8 41) E27 DF ARAl® (a8 42) SF= DF ARAI® (a3 43) g5+ DF ARAIZ (d¥ 44) EHZ DF ARAI
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(B 10) 2iHa, 20k, 347, Y, R ool 4% 2y
ki I S+ i
- Coef. t-Stat. Prob. Coef. t-Stat. Prob. Coef. t-Stat. Prob. Coef. t-Stat. Prob.
Lx(-1) -0.0650 -0.4191 0.6798 -0.6249 -2.9230 0.0105 -0.4067 | -1.5748 | 0.1349 0.1255 0.6807 | 0.5115
D(ILx(-1)) 0.5971 3.7291 0.0020 0.3233 1.8134 0.0886 | -0.3574 | -1.7928 | 0.1033
D(ILx(-2)) 0.4337 3.1046 0.0072 -0.4098 | -2.2293 | 0.0499
D(Lx(-3)) -0.4090 | -3.0161 | 0.0130
D(Lx(-4)) -0.5164 | -4.2744 | 0.0016
C 8.6445 6.8644 0.0000 12.4296 7.6202 0.0000 11.9892 5.4527 0.0001 6.6686 47464 | 0.0008
TREND 0.0116 6.9813 0.0000 0.0026 1.5672 0.1379 0.0150 5.1869 0.0001 | -0.0590 | -4.6634 | 0.0009
INCPTBREAK -0.0778 | -4.7514 | 0.0002
TRENDBREAK -0.1060 -5.2068 0.0001 0.1172 4.9744 0.0002 0.0038 1.7498 0.0993 0.0383 2.5791 | 0.0275
BREAKDUM 0.1295 4.7190 0.0001 -0.0554 -2.2148 0.0427 0.0523 2.9278 0.0099
R 0.8692 0.8703 0.9685 0.8700
S.E. 0.0229 0.0205 0.0124 0.0108
F-stat.(Prob) 31.5542 0.0000 16.7757 0.0000 81.9328 0.0000 8.3652 0.0015
D.W stat 1.6815 2.3942 1.4442 1.9876
ADF t.(Prob) -6.8675 < 0.01 -7.6006 ( 0.01 -5.4465 0.0241 -4.7415 0.0213
Break Date 2017Q3 2019Q1 2020Q1 2021Q2

Dickey-Fuller autoregressive coeffi
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Dickey-Fuller autoregressive coefficients
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BAAE QA CRIT 24 4 ST HE A AR 839 03 U
5 f3k 9l o=

FE 20229 187 F @4 87,717AR A= AMFEQ GAl £ 4%E %
Uehton ol= AZ 97 Fodr = AFREE Aty AYE How X*% Fzolt. =4,
HAEE A4FY AA £ Wsk= 20184 48715 71HOE 20199 4E7|7HA] 7129
&S Hojde AFES Holgrl COVID-19 olF 20219 2871714 2243 st &
A9 SEAE YET ok AlA|, COVID-199] wE AAE Hgl= F5 AlZgFEz 2o
Holy SQledl ARl 49" ARYYSE ARA AR A3k VIt § OFER
AFAE Holx lout T4l A EElo] HojAe AXAL o AX9Y A AEoE gl
YAY F2 Ao=m ‘/}EP’“:} WA, 5 43U GAl 71 7P gol FAE 20199 47719

rO
d

20214 287 A 2E WIS VIE0E vsle] AR, PITER vlud Fw AgEEt
o, 354, U7, AU, 357 59l B4V, gFEEE WEel 2 84, Al 82N
MAQ BEA WA 47h gol WAYoN, ¥FE AASEE oIl &4

HEAREY HAEol A SFEAL A, A714as AYHEE oldsi FHELZ Al
T AQJERE Aol Jhsoi ol B4 ZAal Qe BHE ZARAY F4eE A
o] I COVID-192 QIgt Hofir Ak AS HolFi Qrh &3 mofrt & Ayt Wl
Mz oltE I3 §HE Ay Gyt FEHAGY szt Adolghe ERIF & STk oAA,
SHEA A 35 AA &AdER GAl & AAZGS COVID-192 Qlsf A5l dA <+
dol AF9] B Ueie A5dE, 71E wslSAle] oE, o BoRle 59 FxHspt
PAFoH, ol AT A AAGL FEHSTE FEARl AAEYS RISk addH o
23t LRHS= Fs] COVID-199] ol I8y A9x 187 k2 X9 Aozt J3F
A AR AAGY FRWSE AZ|I7F AolskAl Ut & HFAl 41 L A1, 2%
o 52 COVID-19 ol 9Jgt 39l 4= AAFY] 2Pt FslolA vehgoy Uz
Ao A= COVID-19 7|7t oo oju] TZxHsly} ¥Agion COVID-199] Jo| wE
2R} o]F HolAfA] &gt Aog EAH .

ool ASEA ZAIE HFFOoRE AAKES AElotd thaat 2o A, AFERl e 22 ]
glo|g9] &8-2 dole B4 Ar9] 153 &8o] tids| AAY FHtol] gled e gl
$7HH) HMIOlEi £ AM & & Sl v Zo] dids] 8%t etk wEA A&H
)l &3l HHolelE 8%t AEQl BASAE Byt Zaskt &4, COVID-199] whe
A9 AA &gsE {lgt XH s WREe mRish] eidE S5 o9 ymA] FA=
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of et &A% SHEE A AT AA aeA et FPE 9
dAe AdSERE, ARlARRE, FUSE F7REA0l Fesith AlA, 2 dFdde AwY
AekeZ COVID-199] FeiEA 71X 59 #gdute yestloy e aefste]l dwd, Al
1, SEEE, A%E FA-HAES Adlsle] ol uHnd dert ok UA, A9
A Xlﬂ 3 % olgsto] AL A, & T SUEER AEI T AATER, ARMNER
& B B9 AAH AR =& COVID-19 o tiAle] awns Hoh St
i}z‘ & Sk Aok ol 2 A9 AYHEE o83 HwAH AN T FoME 39
SE d4FE WAt wie A vehd Zole EIY 4 itk vRge® COVID-19= ¥9EF
o] ofd FFolw o]z QAT AT A Foll tiFt JFE MFFPolth EF EANAH
TAZE gEsla et WHESRE AGEQE ddshket ol AHYSE COVID-192 A
g wsi7t FEE7] wizel olof gt AAA et w27t B asi.
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