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ABSTRACT

The result of previous studies and epidemiological invstigations for infectious diseases epidemic
in livestock have shown that trips made by livestock-related vehicles are the main cause of the spread
of these epidemics. In this study, the OD traffic volume of livestock freight vehicle during the week
in each zone was calculated using livestock facility visit history data and digital tachograph data.
Based on this, a model for predicting the spread of infectious diseases in livestock was developed.
This model was trained using zonal records of foot-and-mouth disease in Gyeonggi-do for one week
in January and February 2015 and in positive, it was succesful in predicting the outcome in all out
of a total 13 actual infected samples for test.

Key words : Livestock transport vehicle, Digital tachograph, Livestock facility visit history,
Livestock infectious disease, Prediction by bigdata
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2018~2019 & AAARI ofZ 7t A EW FAAE T 7HE HHE AEW FPo] I @ Fo W
Hetol| whet VhE A A 3 B 0 ARSI A v o R Qg I3t FAE L QUth Ao A HES 2
o o5td, otz 7N dy WS 93] 2019 9L RE 11€74A] 327 571 1117049 FE 125,878F
of tiate] ol = AHES AP3IHoH, o2 3| oF 8129 A9 73%1]%4 &4do] LA F T (Paju City,
2020) =5 &7 A 7Y (Korea Rural Economic Institute, ©]3} KRED o W=, 2014~2015d U 7419 /-3
S AR A3, 14799 73 71 O FAY B AeE 1857, AXHE T4 17,7980, Al A8
< oF 6389 Yo E B FTh(KREL 2016) ©|AH 715 9W FPSE Qg ) 2 AS|A v ART}
vt el wel, 7k A @l ok o] suQellA FEE ojfE tiFEI Yok AATERAYF
(The World Organization for Animal Health, ©]3} OIE)S] 7%, 7}% A g g)g-E sl v 9
4 ALEES AAst FHAR] ATE FTAFOEN JIEHAEY G4k o 2 FA =89S T)sta o
T} (Mansour et al., 2015)
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sobE A3k BAE, B9 %Y B AP shol=erele BEm 9A
Sk ) A g A2 :

< I
29, 71539 A EREHY AR wt dFHOE o]F
A AR T AAHES F83t =0, (Korea Law Information Center, 2022) ©]ol| w2} 7} 1?3% 74
o] o= AXE AH3)A %7}7} g HASE T 201799 JEAEY A2 A T
ALE A g o] oF 76% Eate 8309 dolH, o] F EELS AXECE st LA Th(Gho, 2018)
7t 9 B oE Qlste] WA sk A}ﬂﬂ H & ARE Fo|7] HalAe AFshd 720 & 7544
9 3y Ago] ot} B Aqs, B EAHAA JIEHEY Fale] 2 ddoz xH3)
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A Asta Itk Lee et al. (2010)L 20104 1 EE FH AR B
At 2 R A4 E@Ol 8 7Ad g 93t KREI(Q2016)= 2014~2015'd 7419 3ol oigh o
g2AF A ?Zﬁ]‘*‘ WA A4 185719 ﬂ%o}@l oF 78.9%0ll dFst= 146710l st A Hio]Z 2~ {9
FU <= H‘&l‘im 78] o AFNNE 7IEHEE At F8 dRICE &3 A

9 o5& APt A4 5 H7]F(Food and Agriculture Organization)= 715 ©|& 74 0] 7IEEANA &
7179 ZEH2~E FE 59 Q202 1EAEY Ao HAYL v T (Gregor, 2007) Lowe et al.(2014)
+ vl= U A F3 434 AlPorcine epidemic diarrhea virus; PEDV) 21 FA| X & 25 EFo A A3
& AES EYE E}frgl HERAEY At A B3 ol HAdA TS WITE Ferguson et
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al.(2001) 2001'd 2 F=oll A AlZE FAY F3 T8 A F YR JHE9 AAY ole s FUT

aielel A, 7]'*—%‘ e Hu G4 A 98t 7hEa A °]E°ﬂ w3t HolEE T,
olf EUE 3 A oA S FYste ATE e 7T v Aok ¥=9 A, F=4E R0 5 (Animal
and Plant Health Agency)olA 7152 HW AR 3 A A (Rapid Analysis and Detection of Animal-Related
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Risks, ©]3} Radan)E 7533tk RADARS| HolEl= #|A] o]F B vix] sl thgk YES A &4l 7]nk
T tEAEY A 2 AR 7Y T S S o] Fo B3 Ao AF5HOE 8T A
T}.(Guinat et al, 2016) RADAR 7% o|do|= 7}ZA9Y shita) 24 B 3o A4S Fysigs A=
7} @A At Shirley and Rushton(2005)2] 7= 20018 G Ul 7AY AlEE nlg o2, 7% o]F W E
AN FE5E& FEshs GF9 mETF FAYG Fito] ARA] AL S Weln, AR 7FE o] F o]
AssHe AL dst e FAdHoz FPT & ST3ATE WA= o9 22 A7t A
sga AFZE B AATE Mwew et al.(2013) ®IRtEe] 715 SEAEE Sl 2000 F-E 2009197k 109
b JInkA W) 5049471 ] SARAA oA 4,204,895709] A o] FS AT 3 olE B, VHEAY
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<Table 1> 2 A9 A7HH ML 2014 12€ 28U HE 2015 2¥ 28YU7HA] 634, 95 &<t 47]

W HA FAS E SIeE FAEE APt ®olth old mER, 2014 12 28¥FE 20159 1€ 31¢Y
7R 159 He FAY 9 34 423, 201543 2€ 195E 20159 29 28Y7HA) 13Y HE Al
W 3g5E 203, 299 1579 H FAY W 37t 19 gl 9F 47.6% ol etk 20159 193
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2015 2€9) 1Y B A WY 3 Zpo|7h W Al whof WA AAA| dopr ] 9j5tke], “A 7]
= AL NER st 74 A7]el A JAEU 7IAF ARE A8 F, H2E dF YR 49 207 )
EZ Felatginh

<Table 1> Number of outbreaks of foot and mouth disease(FMD) per week

Week Number of outbreaks

Week 1: 2014.12.28. ~ 2015.01.03 4
Week 2: 2015.01.04. ~ 2015.01.10. 5
Week 3: 2015.01.11. ~ 2015.01.17. 4
Week 4: 2015.01.18. ~ 2015.01.24. 4
4
2

Week 5: 2015.01.25. ~ 2015.01.31
Week 6: 2015.02.01. ~ 2015.02.07

Week 7: 2015.02.08. ~ 2015.02.14 1
Week 8: 2015.02.15. ~ 2015.02.21 3
Week 9: 2015.02.22. ~ 2015.02.28 2

o]% FAAY TS ATy A KAHISH A AlF3k SAHAA WEolg tlo]E 9} ¢= wE3T
A AlgsE YA e -3 7] =(Digital Tachograph, ©]3} DTG) Hl°|EE &85t t) tlolH 9 A7k Wel=
Al 713E7H20159 1-249) SL3E AR AL 75 FAF S Adstr] 28 20179 122 49 €8
BE 20179 12€ 8¥Y FRYUAE HASATE 20179 AZSEEY N 2AL Ao w2d 3Ex}E
T4 FYFE 37,1630 F 55940, F 15% FTo EFsit) wEii Ao & rir*ég A3l 5 FHF
o st FAFAEF FAES ARSI o] F KAHISOIA Algdte MAVISHEE S A014d 12€

e r{mé

28920154 29 289, B B9l Fh SRS TG Tl wisel 29 A% FY% L 5P A g
& B4 E G5 0N PR, oIF, BY A% SAFIH 59 IS rAToRM, $U5Y 5
A A7 B4 2 FAAF FARES TAT £, 2990) N gHEoRRE W24 T Yol

o A ARE I8N 4 SUE cemcid el B SHE] cenroid1A AUALE AL T, 2 A

o #ZAE AUl WA W oE gadoRny 424 YFSHAT,
oFA HAH FAE 2 §UEe] T Ael BY 4d FHAY 5P} JYUoRRE Y H2HS
W AT o RE FEUSE Sl BARE 2AsY B

SHHEE, 20159 1249 3P 4 {FHEe VHEAE Ao
Ae Ndstel BYS FAY old, AEY 74} M AE vlo]d & Faf TR ik Al7]sh e A7)
A 12Fe 2E F9 EolH, 3Fs 28 S HoHE 283t

2 A7e w4, AR, AR 5 4 w9 Ade] 938 A T, 20159 FAS 73 B
Fa JeA g A71=E F0A 2 ATk =9, 20149 12€ 2897 20151 29 28974 63,
975 ARt Wz dAst] 15Y TR VISAEE #3E 2ASGIT 4§ B2 d%s 89
St ISR ke AZEksy] flste] FALH RN Agets IFTAEE S8 20149 12
2 28U RE 20159 1€ 24Y7HA] 19 1~45F, 72|31 20159 29 195H 20159 2€ 28U7HA] 2€ 1459
+UF 99 2 ke <Fig. 1>o] UERd nie} Ak
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Legend
January February

Week 1 B Wweek1
Week 2 B week2
. Week 3 . Week 3
B week4 B week4

<Fig. 1> FMD spread pattern for each zone by week in January and February 2015
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HI

20143 129 289 EE 20159 1€ 3197hA], 2813 20159 29 195 20154 2€ 289744 §F 7 717+
ol volH 72 7IAME tideE “A475E FAG S 7195 4 2E873& YAtk TEHE A
714 H|2E dlolEfo A AF W= A9 207] 71 E=E <Table 2>De} o] TE3Th 4 23, 149 7]

Ab e LI4NE, 299] 2517100 Hlsf 4560 Bgton, ol Fal Al o2 ALE] Awke] rtEH ey W
ool tha BAlo) 293} vlmdte] 190 U E%Se WAY & AUk 199 S FA, A4, 3, 2} 5
ZARAJA £ 4 9 SA BEd Tzt @ol AFEI Utk HellA 3 4 AR AL fEd
Aol Bge AAT 5 gleh W, 290l aish o] THE Aol TP AFolut A B 5 Yo
g el HEE ol Wk HelA oE ZWd Hla Be Y Ao add i duo] Bes
2G5 ek mebd, B QT 201449 129 8UFE 20159 19 3197449 71708 B4 A7), 20159
24 19, 20154 29 289714 9] 7|3He W AIZIE B #2415 2198k
<Table 2> Result of web crawling
X January, 2015 February, 2015
Period
2014.12.28. ~ 2015.01.31. 2015.02.01. ~ 2015.02.28
Keyword FMD in Gyeonggido
Number of articles 1,144 251
Rank Text Number of mentioned | Rank Text Number of mentioned
Most frequently 1. FMD 6,533 1. FMD 1,240
mentioned words 2. Gyeonggido 2,068 2. pig 453
pig 1,773 3. Gyeonggido 350

D) A <Table 2-¢] & Foiz AYslojglont, A4 F4e] R AYtE F2TYL L.
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. January, 2015 February, 2015
Period
2014.12.28. ~ 2015.01.31. 2015.02.01. ~ 2015.02.28

4. prohibition 884 4. ai 200
5. doubt 644 5. Icheon 128
6. Anseong 594 6. last year 127
7. diagnosis 578 7. Chungnam 127
8. additional 564 8. occur 126
9. whole country 548 9. result 113
10. quarantine 521 10. last month 111
11 Icheon 487 11 applicable 107
12. spreading 484 12. diagnosis 103
13. occur 463 13. PM 99
14. heads 456 14. native cattle 95
15. vaccine 436 15. quarantine 92
16. raising 408 16. vaccine 91
17. farm 405 17. MAFRA 86
18. AM 368 18. doubt 86
19. PM 367 19. farm 85
20. Yong-in 354 20. Seoul 80

3. |A| HOIH &X 2|

LA HlolHE AAgstes HEL TLF 7F | HolHE AHste A¥ATE %iﬁ}oﬂl B AT g
Al WPzt L35 (Jeong et al,, 2021) AFATE] o8 A WHEc| HEH HolE= DTG Hlo]

Elgh 24044 ol Hloele] % 7hAv} Stk

1) DTG H0|E{

DTG ©27)E Fu RE 998 4B Trp key, A% W5, ANHE, $5, 1&E, A% A4 5 A%
g &3 AR 209 JHAE 12 TR 7| E8t ARG o] T Aol AMEE MR Trip key, A FF,
E5 AL #HE, A= FH, l% l{«l 571 WSE <Table 3>3} Zo] FZ315) 2017 12€ 12 &<t A€
°F 4009 9] vlolH F AF TH7F VLS FEATF Tv /N FEATF Dt 2,499,788 Hlo|HE
Zze ol F, F844 }Jrsz 71%02 W 100m ool A S5 ol YA e 4 spEAgo R
sl FESAR O, AT AFo] 5B ol FAW FAAM wet AN /1BHE YAk
<Table 3> Structure of DTG data
Trip Key Type Speed X coordinate | Y coordinate Date and time
C-344029--- 31 17 127.0724 37.03189 17120410123300
C-344029--- 31 80 127.0724 37.03189 17120410123400
2) SAMAIY 2H20[H oo|H
AN BRI e 7t o] A WE AWS 71202 PR AL AT WE AY 57, AL T2,
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Z 12,348,94030 011, o] F AVEE 7]-FHol| E3EE 21169050 HoEE F=3T) 245k
Fojste] WEstATh TS 7 FAAAY] FAFE 7|FOE geocodingdte] - = F

Hohil ¥ TR 9Iste] A key@e Holalsdth WA A <Table 4>9 2k,

B fot T
e e

N oE o

<Table 4> Structure of visit history data

Date and | Vehicle | Facility Livestock | purpose of X Y Facility

. Address .. . .

time ID Type type visit coordinate | coordinate | Key
2017-12-06 00, Seolseong-myeon, Icheon-si, . Feed 127. 37.

7:48 81 | Farm Gyeonggi-do, ROK Milk cow | nsport | 538 11196 001
2017-12-06 0O, Seolseong-myeon, Icheon-si, . Milk 127. 37.

8:10 8 | Fam Gyeonggi-do, ROK Milk cow | omport | 538 11196 001
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<Table 5> Structure of Infection history data

Address Date Livestok type | X coordinate | Y coordinate
00, Janghowon-eup, Icheon-si, Gyeonggi-do, ROK 20141229 Fork 127.5903 37.1008
00, Wonsam-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do, ROK | 20150105 Fork 127.3211 37.1755

S 25
SAAE WEolE ol 58 SAAE F4 B AL §3 RS T8 e & HA AHSEAE
of 24F $UE UNE Totd T, ANYY FAY BHAG volEE FAY WYY 2AA FiE
SHE W9 L F U MBF] <Table 6> Rolt= vhol ol Helch ofu), 2 Fxjol WYH 2UF
= A FApl A Gl Aod Ao w #AHJC
<Table 6> Infection history of each zone by week
Address of zone X coordinate | Y coordinate | Week spreaded | Week broken out
Janghowon-eup, Icheon-si, Gyeonggi-do, ROK 127.5903 37.1008 0 1
Wonsam-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do, ROK 127.3211 37.1755 1 2
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SHE B AT olFS dotEy] %t BEHoz A B9 AR oS AFSATE &
DTG tllo]Ej oA u]

AE 71534 A2 keygkoll mheh SAAAE BEolE S mAstdt ool we & /\l
A gl =2k A keydh, 5, oI5 53, $39 Trip keyE AT <Table 7> Hol= niel o],
2,637 0] A 7 T olH S FET F, VITHER T MiAE S5l whEt S T S

% saFe T

<Table 7> Structure of integrated DB

Travel
L . Vehicle’s | Arrival L. . Vehicle’s Date and time | Roadway | ..
ggﬁ Facility LWfSt"Ck gavel | facility | [P0 | Livestock | Tl [Vehice D] (YYMMDD link :m?;fz
v type ype pupose | ID type WP | purpose HHMMSSSS) | Number Z,k,m)
17120610381600 | 576610117 | 0.015
C-2438-++ | 17120610383400 | 576612978 | 0.494
local cow,

344 farm milk cow, feed 1407 Slaughter milk cow milk
local transport, house transport 1712061047590 | 576611638 | 0.047
hicke
chicken C-5438-+ | 1712061050000 | 576611638 | 0.044

17120412465400 | 571156976 | 0.243
feed . C-3240-++ | 17120412465500 | 571156971 | 0.094
Livestock
local cow. transport, local cow,| transport
344 farm . ’ milk 512 farm R ’ >
milk cow | - msport milk cow | feed 17120412166100 | 571147502 | 0.304
§ tr: Tt
Consulting ASPO | 1740-++ | 17120412166300 | 571154080 | 0.059
A shobRl FabE FAY WSS FANM 1 FANF FAY Yo ijPstel, 2 2 WY g
A W FAAAelE 2E AA) 558 EEATh o8 SARAE SdF AR 290 AR w3}
o 79 F0A4% FYS FEAQT =3 2H 204 5ol AR E2 I3 BolF YA 1Y
kg 5 AYE EE3AT 7 Y BEAF BAFES EAEF 5 AYUE Yol T8 A divl
AR BAFol AADL. olF 402 et go| YT & ok
n
I/j: E(UUXI/) ............................................................................................................................. (1)
=
L — E(I X Zlk) ......................................................................................................................... (2)
i=1
X, Vi 3
=7 ©)
o] 7] A
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0.16
0.06
124
23.65
0.14
0.07
14
23.88

Standard Dev.

o A)7)nn o 58
213, T|42(20224 8<)

HO]—

]

Mean
0.101
107.22
66.75
0.076
0.004
107.69
67.08

0.004

Infected
Non-infected
Infected
Non-infected
Infected
Non-infected
Infected
Non-infected

Classification
X; (veh/km)
X, ((max km)-km)
X, (veh/km)
X, ((max km)-km)

=

=

Period of contagion
Period of quarantine

<Table 8> Mean and Standard Deviation of independent variables
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Level of independent variables in the period of contagion

12

| ¢ Infected samples
Non-infected samples

08 1.0
I

Traffic per distance of vehcle's trip(yeh/km}
06
1

L]
S °
34 [ J
L]
o
s | -
T T T T T
20 40 60 80 100
Proximity for sources of infection(max(km)-km)
Visualization of the correlation of variables
(a) in the period of contagion
Level of independent variables in the period of quarantine
z e Infected samples
Non-infected samples
E
% o
= *
2 L L
T T T T T T
0 20 40 60 80 100
Proximity for sources of infection(max(km)-km)
Visualization of the correlation of variables
(b) in the period of quarantine
<Fig. 2> Level of independent variables in each periods
H
m. ¥4 2=
1. JlEEeY &M 508 75 2
FHEAEY Y ) ZRYL <Table 9> HE Y vk} Lol 74 3t 2B TAY 2 oBE FHu
52, 299 A0AY 04 39 204 FAPH Y A5 H2HS SYAFE sel PEIUT
F4UT} 194002 Yl oI Mg 544 A4 A7) 5 a6 dgel Agshe dyeel 444
B3 9 % z og FH 1,9437H91 o 13% A=

TR YHOZE King® WH¥ Firthe] ﬂ&%‘ - 7}217} EAE}.(Kim et al,
2014) £ AFolM = 5H Aol tist 228 BHo2 HUeE FHFNA HIFS A A= Firth(1993)
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<Table 9> Description of variables

Variables Type Unit Definition
ds t
ep(e;l/()len binary Oorl Whether livestock infectious disease spread by the week
independent . veh/km Traffic volume of infected vehicles per distance
continuous
(X1, Xp) (max km) - km Proximity for infected zone

<Table 10> Description of sample

Classification of sample Sample for training Sample for testing
Spatial range 246 zones in Gyeonggi-do where swine or cattle are raised
period of spread : 1st & 2nd week period of spread : 3rd & 4th week
Temporal rance of Jan. 2015 of Jan. 2015
P 8 period of prevent : 1st & 2nd week period of prevent : 3rd & 4th week
of Feb. 2015 of Feb. 2015
9 of 492 (0.018) 8 of 492 (0.016)
Period of Infected sample (Is week of Jan. 4, 2ndweek of Jan. 5) (3rd week of Feb. 4, 4th week of Feb. 4)
contagion r
Nogaiiited 483 of 492 (0.982) 484 of 492 (0.984)
3 of 492 (0.006) 5 of 492 (0.010)
Period of Infected sample (Is week of Feb. 2, 2nd week of Feb. 1) (3rd week of Feb. 3, 4th week of Feb. 2)
quarantine ¥
Nogmﬁizted 489 of 492 (0.994) 487 of 492 (0.990)

<Table 11> Result of training Firth’s logistic regression methodl

Classification
- - - Coefficient Standard Error P-value
Period independent variables
intercept -109.284 36.104 0.000
Period of X, 4882 3.845 0213
contagion
X, 111.464 36.983 0.000
intercept -88.674 41.025 0.000
Period _°f X, 2.618 2322 0.342
quarantine
X 90.075 42.133 0.000
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<Table 12> Result of goodness-offit test

Classification Period of contagion Period of quarantine
22 68.532 23.681
Degree of freedom 2
p-value 0.000

Y THO HTES =E3 5, <Table 13>3} o] F
x| A
=

ARE BT F, A 7Y %o} mastel Y3t

77 H/l 50% ’“ZO]EE, HJO—E‘. /\]7M Threshold %%+ 2}/\ /\17]4 50% TEo= AABHA
Al 7HA A e st 7“*'61 Arstd o3 2ok Aol A, AA 22 oA S5 Al

Ao} FUSA 128 WS Uehith Solse] 4% FEM5TE 09l Eiko] o ZH Mg Uehilth v
W, NgE A9 F45U} 19 o] o d &S et

<Table 13> Threshold to predict whether a zone is infected by scenario

Scenario Threshold Definition
Period of Positive 5% of the training sample. (rank 1st to 25th) . o ]
contagion Negative 3% of the training sample. (rank 1Ist to 12th) The infection IS, Predlcfed f<.)r ﬂ,le 'zone
— — where the probability of infection is higher
Period of Positive 2.5% of the training sample. (rank 1st to 15th) than threshold
quarantine Negative 1.5% of the training sample. (rank 1st to 7th)

1) 2N ALzl MBof T2 YaE UE Z

< g &4
gehs w8 AdtES it Al7l 00102, ¥ A
0.0428°]t}. # 7|7t W) AS& E—“i 13747} 257 Zrdol dlZH Utk ol whe} RIZF=7} 1.0000] H AT g
H, o590 A9 95-98% TolA FPHER, A HiE FES FH0RE 45T FgEL 2-5% Tl
Bty 384 AlvE| QoA 7B ZF FAF A9 G4 JHS <Fig. 3>o Hole npe 2tk

Pk

N

<Table 14> Result of model accuracy test in positive scenarios

Sample for training Sample for testing
Period | Classification of Predict Classification of Predict
- ; Total = : Total
sample Positive Negative sample Positive Negative
in | Positive 9 0 9 ) Positive 8 0 8
in real
real | Negative 16 467 483 Negative 17 467 484
Period of Total 25 467 492 Total 25 467 492
contagion Accuracy 0.967 Accuracy 0.965
Specificity 0.967 Specificity 0.965
Sensitivity 1.000 Sensitivity 1.000
Period of in Positive 3 0 3 i el Positive 5 0 5
. in
quarantine | real | Negative 9 480 489 Negative 21 466 487
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Sample for training Sample for testing
Period Classification of Predict Classification of Predict
== 2 Total == . Total
sample Positive Negative sample Positive Negative
Total 12 480 492 Total 26 466 492
Accuracy 0.982 Accuracy 0.957
Specificity 0.982 Specificity 0.957
Sensitivity 1.000 Sensitivity 1.000
Legend
January February
Week 1 W week 1
Legend Week 2 | [l Week 2
February B weeks | B week 3
= x:: ; B week a4 | [l week 4
Legend ‘ W week 3 ‘ ' ‘
Janua # X ¥ »
WE:W x LGl W week 4 ' .
Week 2 : &
B week 3 G = ;
B week 4 & s 5
(@) In January (b) In February (c) In whole period

<Fig. 3> FMD spread pattern in positive scenario

2) RHA Alfzle Ao ME T UZ 2o}

THEE A9SE A9 3% FEAAM A A S 23, <Table 15>9) 2] 2¥ Fd 8 A
of gt A&=7t SAE A Thresholdoll diFshs w49 AASEL &4k Al7] 02231, B Al7] 0.1909

o
o
A
N
o~
)

N

A54 74 F8 137] AA 9 69.2% Hdat= 9707 ASHIAT M EE ik A7
A 0.625, e Al7]elA 082 YERRTE A A Alve] s} vlas|A RIZEE7) 4E] w2, o AA &

B AA7L sAdte] 2R g /)Y oJgTo g ® Hlgo] IA 7AEH] wlEolth <Fig 4>, <Fig. 5>l UE}
WSt Eo R RES u, AA g4t iR 3 ﬂréﬂ UTH= AH S & 7 ok Bol=9] A, HA
717k A oF 98~99% FFEol| A FAE =, *‘zﬂ v & Aoz o=d g5 12% = 3
st 2R Ayg oA 77 7t F=x) b= Bé St Bl <Fig. 4>0l] Hol& uhe} 2t

FFI
o
N
N
> 02

<Table 15> Result of model accuracy test in negative scenarios

Sample for training Sample for testing
Period | Classification of Predicted Classification of Predicted
sample Positive Negative Total sample Positive Negative Total
in Positive 9 0 9 in | Positive 5 3 8
real | Negative 6 477 483 | real | Negative 6 478 484
Period of Total 15 477 492 Total 11 481 492
contagion Accuracy 0.988 Accuracy 0.982
Specificity 0.988 Specificity 0.988
Sensitivity 1.000 Sensitivity 0.625
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Sample for training Sample for testing
Period Classification of Predicted Classification of Predicted
” - Total ” - Total
sample Positive Negative sample Positive Negative
in Positive 3 0 3 in | Positive 4 1 5
real | Negative 4 485 489 | real | Negative 11 476 487
Period of Total 7 485 492 Total 15 477 492
quarantine Accuracy 0.992 Accuracy 0.976
Specificity 0.992 Specificity 0.977
Sensitivity 1.000 Sensitivity 0.800
Legend
January February
Week 1 B week 1
Legend ] weekz | [l week 2
.Febu'\'r”az W week 3 | I week 3
g : B week 24 | [l week 4
Legend |- W week 3 )
January | ’ Y o B week 4 ‘ a8 ' )
Week 1 w T ) 3 y
I week 2 ¢ 2 3
B week 3 ; N ;
B Week 4 . 3
(a) In January (b) In February (c) In whole period
<Fig. 4> FMD spread in negative scenario
ARy A1EA 7 33 B4 Ea 72 Aueleod mEe] o8] dZ8 2 2 S ue Az
S} <Fig. 5>0f] Yebd ukel 2ok 8k A7), S 199 B¢ A Aue o8 BEA Avee BT 45
7HA19] 2 Aot SEEY] RS 25 ¢l d3Esidle A FAT  Ank T3 B A7), S 240
= AERgyel AshE 17k Bol A4 49 F ASAUE e FAT 5 A

Legend Legend Legend
January February January February January February
week 1 | [l week 1 week 1| [l week 1 Week 1 B week 1
Week 2 B week 2

week 2 | [l week 2
B week 3 | [l week 3
B weeka | [l week 2

| week 2 | [l week 2
B week 3 B week 3
B week4 | [l week 4

¥ e

(a) In real world

Week 3 B week 3

| |
B week 4 W week 4

(b) In positive scenario

(c) In negative scenario
<Fig. 5> Comparison of FMD spread pattern in each scenario
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