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Social Network Analysis of Pig Movement in Nan

Supreeya Promsila 1 Anurak muangtim 2
Abstract

This study is social network analysis of lived pig movements ingoing and outgoing from
Nan province in 2016-2018 based on electronic movement data of Department of Livestock
Development .A network analysis was considering Amphur as node and movements of lived pig
as Tie. The movement data was calculated by social network analysis program, Ucinet 6. In
2016-2018 the total movements ingoing and outgoing from Nan province were 5,705 times, the
total number of lived pig were 346,565 pigs. The most movements were ship to slaughterhouse.
The results show that in 2016-2018 the network has 92 nodes with 145 ties, 97 nodes with 143
ties and 87 nodes with 128 ties, respectively. Analysis of a whole network, the network density
and clustering coefficient were low that showed network has random pattern. The network
centralization of out-degree was lower than in-degree so each node had probability of infected
of disease more than spreading. Disease control or disease prevention measures should focus
on the node that is the cut point of network and has the highest betweeness values, namely

Wiang Sa, Muang, Nan and Phu Phueans.

Keyword: Social network analysis, pig movement, Nan
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INan animal Quarantine Station, Division of veterinary inspection and Quarantine, Department of Livestock
Development
2Kanjanaburee animal Quarantine Station, Division of veterinary inspection and Quarantine, Department of
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out-closeness fia AMlEuanANLINGTATENING node N13AU node Bu* 9N node luip3avie
Tudvoansdsnn

betweenness fio A1vaIN1siluFIHIUTEIUAaE node TdiiagIusas node Tlen1ail node
« A a | v ~
duq luAsetpazilunisiulnesiiesln

a = = o 1 a
weak component 8 0 node 1 component aunsaeulesdaiulalagliaulafianiaves
a = 1 Y

nsWenleanselyaulaignas

giant weak component A8 weak component ﬁﬁmmmlmjﬁqmium’%asm

strong component fa ¥n node lu component awnsawenlastaiulalavaulaiiFnives

MageulewiseiiAn1avegnes ¥3esenine node Tu component awnsalumiuld dluuazndu



giant strong component i strong component fiflvwAlgNgaluAIaYe

cut-point 18 node NOMNYNAREBNNNIATEUBALYINI component lulATaY BuANEBNINAY

density Ap AMUVILIMINYELATEYY FaUsuanieduIuAUdUTUSURIAY0Y node LialTigY
v o o o ca & 9/3 I 9/5 1 1% a1 1% = = 1 =
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AN5199 2 WEAIAN degree centrality, betweenness centrality,hae closeness centrality

i ANARRALTINT TN
node centrality T w.e. Aade ANsisEgIY A . ﬂ: ﬂ:
1IN Uogiian RV ()
Out Degree 2559 22.52 2 81.26 0 581
2560 19.67 1 79.81 0 635
2561 19.87 2 77.32 0 574
In degree 2559 2252 0 82.11 0 585
2560 19.67 0 66.09 0 440
2561 19.87 0 66.36 0 389
Out Closeness 2559 580.02 556 49.44 499 637
2560 599.81 660 76.61 469 672
2561 605.50 582 68.69 503 688
In Closeness 2559 580.02 637 86.26 92 376
2560 599.81 672 85.84 449 672
2561 605.50 688 108.35 397 688
Betweenness 2559 36.48 0 146.39 0 930.83
2560 41.56 0 167.47 0 1018.96
2561 41.09 0 132.78 0 848.10
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A19197 3 UERIAT degree centrality WAz betweenness centrality 5 SUAULINUDILATIUILANT
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A A A
in degree out degree betweenness

U 2559

a.dloaiu 2.1 585 9.4 389a1 2.4 581 9.1389a 2.4 930.83
D.LDIUNT 2UNS 367 9. Wied 2. gAsAng 489 a.dloeinuy 2.1 730.83
R(MeSTIRIERVAM 288 9. 8B9 2. UN3 184 9. Wes a.dmu 695
9.4389na8 2.4 250 9. §99N709 2. Ung 109 9.44e 2. U 275.5
9. U1 2.4 124 9.9d0s 9. a1 87 9.dulnee 2. Wedlny 258
U 2560

9. We 3.1 440 9.389a1 2.1y 635 a.dloniu 2. 1018.96
.99 2.Uns 328 9. lilo 9. gnsAng 451 8.3 2.4y 933.97
9. v 2.4 240 9. AB9 U UN3 159 9.4Mge 2.1y 696.57
9wl 2.1 224 9.44ge 2.1 81 9.591U AUN3 578.25
9.4389a0 2.4 136 .50 9. UN3 66 9. Wes 2. a1y 311.42
U 2561

9. Wasu 2.4 389 9. Wiiv3 2.9a5AA4 574 9. REga 2.1 848.1
9. e 2.Uns 301 9. Vedan 2.4 441 a.dlaenu 2.1 731.53
9.l 2.11u 291 9. Y LUNI 84 9.809 2. UN3 293.97
ER(MeSTRIE RV 257 2..ngAN 2. a1 82 9.4Mge 2.1 267.73
9.389a 2.4 114 9. oy 2. 56 9.il9 2.dmu 261.83
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So8ay 100 999914 node ‘fl’jw:um MINNANTUIEIUVDY strong  component Wudﬂﬁﬁg\mmﬂ
86 component Tned giant strong component H¥u1A 7 nodes Anduiieioay 7.6 vasduIU

node Y19MUA Wag cut point VBLATEUBULIIUIU 10 nodes laun snela, Uiunai, uitley,
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=l [ a ) 1 o 5 o w a 1
component Hvuawindu 95 Aatdusesay 97.9 99397UIU node MNUNAAINAIAU KINNANTUIEIU
U84 strong component NUILIUUA 88 component Tae? giant strong component e
10 nodes Anluifissipeay 10.3 v0991UIU node WINUA WAy cut point VeLAIEYIBNTTIUIU
14 nodes laun dunedutnes, nawasiia, Untes, Wssgnshnd, Westunanes, dufigy, Urunais,
v I~ a - 1 = | v W Y] a
wtley, Wiy, Qesan, Weaniy, Qiles, g wagvitiarn daanslunini 5
\IeUIENIsiAdaud1ugnse U 2561 Usenaundy 3 component  lawdl giant  weak
=l [ a < 1% o :j o w a 1
component HvuainAu 83 Aaldussas 95.4 99991UIU node TRINUARINEIRU KINNIITAUEIU
U84 strong component WUIAVIRUR 77 component 1ae? giant strong component Haum
9 nodes Anduifiesipsay 10.3 90931UIU node T19UUA 9 giant strong component ﬁagﬂu giant
weak component Wag cut point V09AIEUIBUTIIUIU 12 nodes laun neass Unges, U7,
N v v a a8 a 4' = N 1 P W Y
Weanang, Uruvians, ve9n9, Waunseiiesh, winiiu, e, Wesiu, Qe uasvii i dekandly
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NMTATIZTRYATEAULATEUY (analysis of a whole network) Ya4ATEYIENMTARBUEIEENT

¥ 2559 -2561 wuANURLILLUYRLATEUN (density) HAdu 0.017, 0.015 way 0.017 %38 1.7% ,

1.5% uay 1.7% aua1su dehedndetes wansinasetieniznquinegislivuiudy In1sinse

Foulsafumeluiietediuauiios @ clustering coefficent Ssinnsingnguiuvednioviotu
fifn <0.001 donadesfiudn density MilAdosituiy WlkRasanlginaieieiilassanietie
(network topology) +8uwUU random usiaz node Wousiaiu node Bu luaietisuuulufinuuwny
Junshnreiuwuugy dlofiansannisnszaredvesaimuduius wie degree centrality vosusias

node luiASev1e nuIN1snTEAERUTULUL right skewed distribution Aadaan (awdl 7 ) WJu

¥
1 s

A a L. . = - )~ ° Aa
LATBUIYLUYU scale free %3ID power law distribution  «4LATDVIYUILU node  UIUNIANY

(% s

ANMUFUNUSTU node Duties wAdNEIUNN node TUNTIAMUFNRUSAU node duluweSavendy

[ [

LN LAMNISITMDSNAAL AILEAILUAISIN 4

o

M5NN 4 LRI TimesNaAyTeslayaTEAuRIeYY

Awnsilnes U 2559 U 2560 U 2561
Average Degree 1.576 1.474 1.471
Out-Centralization 0.105 0.184 0.112
In-Centralization 0.36 0.237 0.265
Density 0.017 0.015 0.017
Average Distance 3.342 3.192 3.327
Diameter 6 6 7
clustering coefficient <0.001 <0.001 <0.001
nsnszanssnaes Degree nsnszanaFnras Degree nsnszanafiaes degree
2559 1 2560 1 2561
70 80 60
60 70 50
<0 60
<0 40
40
40 30
30 30
20
20 20
10 L‘. 10 L 10 L\h
0 rtta 2 0 0 e ~

10
130
250 p
370
490 P
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1
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250 %
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