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dat = 000152 AEHAE. R Aot =L AAC FFEES A= AL
2 4ol 7ks

- seeE el ojmE 7}
Ao AZY 9

2 explep)7} YER L

<E&4 ¥ A9 92 exple), parameter B W @ xts=>

=% AY exp(4) =% A4 exp(¢)
S1 ZAHE= 8.658 S12 FAETE 4.119
S2 ZAdE 7.534 S13 QI FAA 3.987
S3 ANGE 6.736 S14 AN= 3.943
S4 ZHET 6.724 S15 FAGE 3.887
S5 ANE 6.650 S16 FTHAES 3.571
S6 AgEe 5.081 S17 AN= 3.302
S7 o739 A 4.760 S18 ARG = 3.206
S8 AR 4.556 S19 FAHET 3.152
S9 A= 4.545 520 HgE= 3.014
S10 A= 4.511 S21 o) %33 Al 2.940
S11 TAETE 4.332 S22 AN= 2.898
S23 ARELT 2.636 S48 ANET 1.253
S24 AFEHAA = 2.450 S49 ANET 1.224
525 ANE 2.429 S50 AAEE 1.097
S26 A= 2.388 S51 HEgg= 1.088
S27 A= 2.388 S52 A A= 0.750
S28 ZAdE 2.378 S53 A= 0.741
529 ANE 2.367 S54 ANE= 0.732
S30 ARET 2.316 S55 A= 0.636
S31 HPE= 2.234 S56 Aag= 0.579
S32 FAELT 2.152 S57 ARG A 0.485
S33 HAeld = 2.061 S58 HEgd= 0.362
S34 Aehd = 2.020 S59 A= 0.213
S35 ANE 2.020 S60 HAgE= 0.102
S36 HEgE= 2.000 S61 AT = 0.092
S37 AREE 1.979 S62 Hegg= 0.037
S38 HEgE= 1.919 S63 A A= 0.037
S39 A= 1.899 S64 ANE= 0.037
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540 AT 1.858 S65 M EEEA 0.018
S41 AAE = 1.858 S66 AR A= 0.018
542 GG A 1.748 567 A= 0.018
543 Agd= 1.668 S68 =439 A 0.009
S44 A= 1.559 569 ANEE 0.009
545 BAEE 1.549 S70 BAEE 0.009
546 FFF9A 1.372 S71 AgE= 0.009
547 BAEE 1.371
(1} Latent Class Analysis 23}

- &4 dlolgo] LCAE A&%

A3, F 709
LCAdIM = HHEs ZF8xH MeEsE AHs=
Criterion)¢} BIC(Bayesian information criterion)7} ©]
g3 S 2H s AASAS. ok

o A= 104 10747 S8 2EHE RIS
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w4
H, 28 2E MFE 72 P& o BICT 7P 2
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3T = Z_%/\

AL 2 Y| —

(F#=H 7 & BIO

S ~E7} HAF Ao UERES.

A =2 AIC(Akaike information

H. ol E4dAM = BICE

Bl 74 E BICE YEL

Ze2H s BIC

1 12292.5

2 11325.9

3 10851.7

4 10634.6

5 10514.6

6 10429.6

7 10305.1

8 10355.5

9 10321.9

10 10310.1
- A9d FH 2y 2 SH2HE A9 F2EMEDE S ®:of o] ALt

A9E FH2EH E3x>

g8 2H

e 1 2 3 4 5 6 7
FA= 0.0 0.2 16.2 3.3 0.0 0.9 79.4
ANE 0.0 0.0 22.9 15.5 0.5 7.0 54.1
A= 1.3 67.1 0.0 0.0 29.9 1.3 0.5
ANES 0.0 2.3 0.0 0.6 92.8 1.1 3.1
FFFAA 100.0 0.0 0.0 0.0 0.0 0.0 0.0
o3 Al 0.0 8.5 0.0 0.0 91.5 0.0 0.0
o %33 Al 0.0 0.0 0.0 0.0 0.0 100.0 0.0
HAEg Al 0.0 100.0 0.0 0.0 0.0 0.0 0.0
A FE 2R Al 0.0 0.0 0.0 4.1 0.0 67.3 28.6
A A 0.0 64.3 0.0 0.0 35.7 0.0 0.0
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min_sprd_prob <- 1.3 # LP A|eF2e A AY U] F4teE o Hagk
min_capa_rate <- 0.1

obj.func <- rep(1,nrow(near2.df))

st.funcl <- as.integer(t(near2.df %>% mutate(brk.out=ifelse(near_rank==0,1,0)) %>%
select(brk.out)))

st.func2 <- sprd_prob_std

st.func3 <- fac_capa_clu_std$f1_pig
st.func4 <- fac_capa_clu_std$f2_pig
st.funcS <- fac_capa_clu_std$f3_pig
st.funcé <- fac_capa_clu_std$f4_pig

st.func <- rbind(st.funcl,st.func2,st.func3,st.func4,st.funcb,st.funceé)
dir.func <= c(*=",">" " >="">="">="">=")

rhs.func <- c(1,min_sprd_prob,rep(min_capa_rate,4))

numsols <- 50; numcols <- nrow(near2.df)

sel_sols <- Ip_solve(obj.func, st.func, dir.func, rhs.func, numcols, numsols)

Ip_solve <- function(obj.func, st.func, dir.func, rhs.func, numcols, numsols) {

Ip.sol <- IpCmin’, obj.func, st.func, dir.func, rhs.func, all.bin=T, num.bin.solns=numsols)

solutions <- as.data.frame(matrix(head(lp.sol$solution, numcols*numsols), nrow=numsols,
byrow=TRUE))

solutions$neg <- apply(solutions,1,FUN=function(x) any(x<0))

solutions$zero <~ apply(solutions[,1:numcols],1,FUN=function(x)
ifelse(sum(x==0)>=(numcols-1),T,F))

sel_sols <- solutions[!(solutions$neg i solutions$zero),1:numcols]

return(sel_sols)
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gis_fac

ANAA 1 (GIS location data of facility)

ks B = gui; B 71 gk comment
id int(11) NO NULL A1 31 H S(PK)
type varchar(50) YES A4 & H
type_detail varchar(50) YES ANAA Y AT
species varchar(50) YES NULL =3
name varchar(255) YES NULL A4 g
addr varchar(255) YES T4
addr_shp varchar(255) YES NULL HA3LE F4
phone varchar(50) YES NULL AU
lat float YES NULL A=
Ing float YES NULL A=
info varchar(500) YES NULL 71} B
scale_fmd int(11) NO 0 FMD& 7=
scale_hpai int(11) NO 0 HPAI& %
chicken int(11) NO 0 53
duck int(11) NO 0 o)
pig int(11) NO 0 EE
cow int(11) NO 0 A
production int(11) NO 0 A rks e
newest int(11) YES 0 AME2LEG A=A oAF
Hol &9 grouping
Hol& A9 TesdgHEA
22y K 4 guill w | ER comment
GROUPING_NO int(11) NO NULL A9 3 AFHSPK)
DISEASE_TYPE varchar(50) YES NULL ZAWELY fmd / hpai
START_DATE date NO NULL A ZFA ZE
END_DATE date NO NULL T AIZE
CURRENT
CREATE_DT datetime YES _TIMESTA A3k
MP
CLUSTERS varchar(10000) YES NULL Ze]2H g 2E json EFY
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job

R A&y =7

ZHH B} = gui}l B 718 gk comment
JOB_NO int(11) NO NULL Hl 2] 2+ 31 H S.(PK)
JOB_STATE varchar(1) NO r vl 2} e
CURRENT
START_DT datetime YES _TIMESTA Al ZFA ZE
MP
END DT datetime YES NULL ZgA|ZE
Bl o] &1 livestock_count
Hol& A AbS AR
RS Bl = fgl_ui}] B 718 % comment
addr_shp varchar(30) NO NULL A 4 (PK)
chicken_sanlan int(1D) NO 0 AHA|
chicken_jong int(11) NO 0 =7
chicken_yuk int(11) NO 0 A
chicken_tojong int(1D) NO 0 ETYH
duck_yukyong int(11) NO 0 827
duck_jong int(1D) NO 0 o
Dig it NO 0 ER
cow_milk int(1D) NO 0 2 A
cow_hanwoo int(11) NO 0 S5
deer int(11) NO 0 Ab
goat int(11) NO 0 i
H o] &1 user
Hol& A A&7
Ao gl 4 i:luui] 9 718 7k comment
USER_NO int(11) NO NULL AFE-2} 31 -3 S(PK)
USER_ID varchar(50) NO NULL ololY
USER_PW varchar(255) NO NULL A=
USER_ROLE varchar(20) NO user a3
USER_NM varchar(50) NO NULL o] 5 (AH)
USER_COMP varchar(50) NO NULL AL
USER_EMAIL varchar(50) NO NULL olw Y
USER_HP_NO varchar(50) NO NULL A =g*
CURRENT
CREAT DT datetime YES _TIMESTA 7Hd e
MP
APPROVAL varchar(1) NO 0 AFEA} ALE[E] ALE
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H o] B user_app
Ho] & d1 A AREA}
e gl . ;ui; w | R comment
TOKEN varchar(500) NO NULL 48 FCM Token(PK)
HP_NO varchar(50) YES NULL A=A
DISEASE_TYPE | varchar(10) NO NULL AR e fmd/hpai
0S varchar(20) YES NULL ZULEZE G A A
PUSH varchar(1) NO 0 e AR /H] AL
INTERESI\?—REGIO varchar(50) YES NULL #HAA S
CURRENT
CREAT DT datetime YES _TIMESTA 7Hd e
MP
H o] &1 cut_score_fmd
Hol& A9 HA A3l A0 FA]/A (total cut score by clustering)
FTAFE HolE cut_score_hpai (A #As} HA2x30] H/2g])
A Eb) - gui B 718 % comment
condition_species | varchar(20) YES NULL =3Iz
condition_facilities | varchar(20) YES NULL AN =1
level int(11) YES NULL A =7 &
score double YES NULL AA 199 AH=
gl o] &£ fac_capa_addr
Hol& A A g e (facility capability with administrative district information)
=AdH dHolE |farm_use_fac_addr =3E A|Ao] &)
7o Ky 4 gﬂ W | R comment
address varchar(255) | YES NULL Al AT
f1 _chi int(11) YES NULL S Id AN A/ F
f2_chi int(11) YES NULL SGHHAANETH AT
f3_chi int(11) YES NULL R e e
f4 chi int(1D) YES NULL SHEAE=A G A HF
f1_duc int(11) YES NULL LYTHEUA A F
f2_duc int(11) YES NULL oY #d AsFH &A-F
f3_duc int(1D YES NULL g #d T 8T
f4 duc int(11) YES NULL L7 #H BExAYY S8
f1_pig it YES NULL Bk
f2_pig mtD YES NULL g4 od Aeaa AT
f3_pig it YES NULL A #d 254 eAF
f4_pig it YES NULL A Hd BaAdd S49
f1_cow int(11) YES NULL A2BA S8
f2_cow int(11) YES NULL 2 #E Algad 3%
f3_cow int(11) YES NULL 2 #d T 4%
f4_cow int(11) YES NULL R e b e
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grouping_fmd

glo]E v HA A3t A3 A& (group info by clustering)
TLFH HolE grouping_hpai (A d93 #4d7 H/2g])
. null .
299 B} Haon 715 comment
address varchar(255) YES Fdx A/7H
metro_name varchar(255) YES Fg =
city_name varchar(255) YES Al [
condition_species | varchar(20) YES NULL il
condition_facilities | varchar(20) YES NULL ANEFEZA
level int(11) YES NULL EEERE=
cluster int(11) YES NULL 49 F8 I=
g o] &1 tb_adm_adj
Hol& A A A% (adjacent information of administrative districts)
null
A 2] Haon 718 Zk comment
address varchar(255) YES NULL Al 49
address?2 varchar(255) YES NULL AT TS g2
adj int(11) YES NULL AHFFZE=
Eo] & trmat_chi
J

Hol& AW

ot X483 o]%F (transition matrix of chicken)

SLEH Hol=

trmat_cow(4),

trmat_duc(2.2]), trmat_hoof (-f-#|5), trmat_pig(=] A)),
trmat_poul(7} =)

A9 Bt - gui}l n 718 gk comment
addr_from varchar(255) YES NULL A3 A TS Z A

addr_to varchar(255) YES NULL AT A = =2HF]
f1l int(1D) YES NULL TA-EEAtol 5
f2 int(11) YES NULL SH-EAdZAolTF
f3 int(11) YES NULL FTA-ALE F Lol &
f4 int(1D) YES NULL FA-FTFALolFTH
f5 int(11) YES NULL TA-Hs 7ol 5 &F
f6 int(1D) YES NULL A e Aztol 5
f7 int(1D) YES NULL A-H A e A 7ol & &F
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Network Analvsis Swine Farms and Slaughters: based on automobile GPS data
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This study s to conduct a network analvsis between hog farms and slaughters using GPS
based vehicle movement data In order to cope with  foot and mouth disease, early response
and preemptive prevention of epidemics can be cmcial role. Data malysis of wvehicle
movement and relationship between slaughters and hog fanms needs to be conducted for the
successful prevention strategies This study conducted network analvsis between slaughters
and hog farms with vehicle movement data from KAHIS. For this analysis we constructed
binarv mafrix data between slaughters and hog farms. Based on Amtkin et al (2017)°s terrorist
study, we applied ‘Rasch Model” to estimate parameters for each slaughters and hog famms.
After that, we also used “Latent Class Analvsis{LCA) to cluster hog fanrms. Results from
“Rasch Model’ said that farms in Jeollabuk-do Province and Gyemggi-do Province have high
level parameters{close relationship with diverse slaughters) which indicates high risks for
disease spread. Results from LCA said that the proper mmber of clusters is seven.
Considening the exp(). which indicates level of relationship with diverse slaughters,
govemment agency needs to concentrate upon clustering group 4, followed by cluster group 1,
3, 5, 6. In the case of cluster group 2, 7, which have low exp(), they have relatively lower
risks for disease spread The results considered, it can be a better strategy that government
agency restricts only a few paths in Jeollabuk-do Province md Chungcheongnam-do
Provinee instead of all paths in the outhreak of disease.
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