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Abstract

In this paper, we investigate cosponsorship networks found in the 17th National Assembly of Republic of
Korea. New legislation should be sponsored by at least 10 legislators including one main sponsor. Cosponsor-
ship networks can be constructed, using directional links from cosponsors of legislation to its main sponsor;
subsequently, these networks indicate the social relationships among the legislators. We apply Exponential
Random Graph Model (ERGM) for valued networks to capture structural properties and the covariate ef-
fects of networks. We find the effect of the same party has the greatest influence on the composition of the
network. Mutuality also plays an important role in the cosponsorship network; in addition, the effect of the

number of elections won by a legislator has a small but significant influence.
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Figure 2.1. Formation of cosponsorship networks.

Figure 2.2. Cosponsorship networks of the 17th National Assembly members.
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Table 4.1. Descriptive statistics for cosponsorship networks in the 17th National Assembly.

Indegree Outdegree Incloseness Outcloseness Betweenness Eigenvector
H44(0.748) 43 A(0.729) H<(0.799)  01FL(0.079)  AZTA(0.0132)  H<£3(0.124)
FE41(0.685) SHF4=(0.651)  FE41(0.761) 2% 4(0.078) FA4=(0.0126)  FE-4(0.121)
74%&7(0.639) A 3(0.648) 7%71(0.735) o] AA(0.078)  FEA1(0.0124) 2A%2(0.113)
A3+ (0.607) o] 45-(0.642) 232(0.718)  BFFE(0.078) WY X(0.0101) A3+7(0.110)
S2E(0.589)  HHAFE(0.620)  S91EN(0.709)  RBEF(0.078)  AAE(0.0097)  Zw%(0.107)
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Edge Distibution of Whole Network
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Figure 4.1. Histogram for y;; of cosponsorship networks in the 17th National Assembly.

AA FE5E MEYHZY y; B X5 UEH Figure 4.18 A5R W, 94 03k 230z}
T2 gl vis] dASHA 2 2= Hol o] YEL I} uf-9 sparsedt LﬂEﬂﬁolfﬂ AnkA 2l 3
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7)(265-284%) 7)) 17¢) A7} 187 S4lo] REAE 170) 2] BRoln & 4 Ak ol
3 o] 919} 2ol A4 A7) Chang (2011)014 AAEHA A% throld 7207 wlEol, o] =
oA EE 2 TR Aol A E ),

A7 5o MEQIE 90 4719 A7R ke F 2 vE9139) 3., g9 EEE e Figure
122 SV EE(AF RE SEF ol 1417, 24071, 3417, 441712 UeRiTh), 7 Al7|nieh B
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Edge Distibution of 1st Period Network Edge Distibution of 2nd Period Network
75000 - 75000 -
mean : 0.1805 mean : 0.3369
var : 0.4465 Count var: 1.5386 Count
2 50000 max: 14 60000 2 50000 max : 32 60000
3 w000 3 40000
(@] o
20000 20000
25000 - 0 25000 - 0
0 0-
0 5 10 15 0 5 10 15
Edge Value Edge Value
Edge Distibution of 3rd Period Network Edge Distibution of 4th Period Network
75000 - 75000 -
mean : 0.247 mean : 0.2919
var : 1.0002 Count var : 4.0853 Count
'E 50000- [N 238 60000 '€ 50000~ [[12x 450 60000
g 40000 8 40000
o o
20000 20000
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0 5 10 15 0 5 10 15
Edge Value Edge Value

Figure 4.2. Histogram for y;; of cosponsorship networks in the 17th National Assembly for each period.
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2012).
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Table 4.2. Parameter estimates of Network Models

Estimates (Std.Errors)

Model
BM BP BN BMPN
Nonzero 3.78 (0. 1) 3.53 (0.10) 2.68 (0.12) 3.66 (0.12) 2.73 (0.11)
Sum 3.21 (0.01) 3.00 (0.04) 1.72 (0.06) 3.38 (0.05) 1.94 (0.05)
Overdispersion —9.44 (0.15) —9.14 (0.14) —-7.34 (0.16) —9.24 (0.16) —7.49 (0.16)
Mutuality 1.03 (0.02) 0.77 (0.02)
Party Match
da8 0.95 (0.02) 0.83 (0.02)
shebg 0.87 (0.02) 0.80 (0.02)
FIESEELCS 1.68 (0.04) 1.26 (0.03)
7)eh 1.23 (0.04) 1.10 (0.04)
Number of Election
indegree —0.09 (0.01) —0.04 (0.01)
outdegree —0.07 (0.01) —0.06 (0.01)
AIC —104553 —106339 —109142 —104868 —111548

1) Model B : Baseline only

2) Model BM : Baseline with Mutuality

4

)
)
3) Model BP : Baseline with Party Match
) Model BN : Baseline with Number of Election
)

5) Model BMPN : Baseline with all terms

29 BHEEL eAYE VEYT AL 93 FET} interceptS EZ 5= Baseline TS 7HR]+&= 23

B, Baseline®] 4% 334 (mutuality) S UYElY+= VEYZ S SAFS £3s= =3 BM, Base-

T O
lined] Z-& A a3} (party match)E YERE= S8 S-S £35= 23 BP, Baselineo| 941 3l
Z*(number of election)& Z&3= =& BN, BE g31& 183 23 BMPNS 9|3t}

23 BE EdlA] 7|E A2 YESYFS sparsity?} overdispersion?] AEE AWE 4 ow, 1y
BM, BP, BN £14] A /48] B4 R9150] 9502 $/45902 2] A%E ¢ 4 Aok WA
o8 BE ZHE 1HPS woE BE T BAEHNE e G502 UGS “Hoﬂ H|&j A of
w H3lE Hol=Xx]E AyE 4 Qth FEAoF 57K B2 21 7555 Akaike’s Information
Criteria (AIC)E %3l vl dle] xt7of tist & o] AT v dtc)

4.4. M Ay}

4.380lA Mg 57179 Yo th3te
4.23 2. #AAPE 29

H, 570 Y FolA AIC 7€ A8E 7P & AXdhe 2
A4 &+ Aok

Zolf B2 E o839 ERGMEHS Agst A= Table
i T ¥ per foFe
olo] 23E 23 BMPN

AIC 71E2 % 7M3 A8 S & A3 Y 23 BMPNS 71£22 1 Aol tiet s A& bt 2t
71 WA overdispersion B47F —7.492 §0]581917] wo] F|AETW O T AFHHGEO] ¢, 5] B

ok
o8]
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58/ (mutuality)e] A9 0.779] A7t fFFen, o] AFY i v 22 A= 4
& k. weF ARMAETEA] Avks =39 do] BeEbe I3 dellAl 3] bl A Yg
11, BeEle F3loj o] Agke ZF oA 59 Wkt X Y-S siE dEiEtd Azke =39
o] Befs =39 ths Wt AYslE 52 AF7F A9 gl A2 vasiA (5 - 3) x
eXP(U 778 (2F 4.3200) THF F7FSThe Stoltt
2o A & (party matchH A% = JE$e(0.83), Shtebd(0.80), WEE(1.26)2] A
7t FY3td e, 71 B2 o] o] £l 1 sl & Yulv) gk o] A s |
Qo] A Y-S 1 e -/] o] 2 FY ARl 2184 & wiEh HaH U e 29 3
F7F 4] A9 exp(0.83)8) (9? 2.29%), ShuEtee] -2 exp(0.80)uR (SF 2.228)), WFx
Y A exp(1.26)8) (<F 3.530) A= WAUTh= AL gulgit). o] A= o] 414 &)
Chang (2011)2] 7<% A3 = Indegree Centrality 2} Incloseness Centralityol] o] 3+ sj A7t % o] =7

g
e 5
ii

A AW 2892 —0.04, Wk AR A2 ~0.060.2 e
b 18 S48 A dudes e AW A5 exp(—0.04)8) (F
£ exp(—0.06)" (°F 0.949)) A== wi-¢ &% itk 2e v
F7FE2 oA o9d 5 ?J‘ﬂ A Aol W EFo] 2% Fasin, o] of
o] grikst 38 22 dFoz F33E 5 vk
= 3]o A ek kel o] x| o] °1$°Mh MAUZ 7 2 TS FE B AT
Agshs FE o] &2 F £25AA 9] ARGk T FolME, wF
Al ool deee gt Allokgel iy shiehditt 2 B3t Zitks 2e € 5 9
slolA 2 HlFE AT T2 ohIAA T H b wefof] glojAje] ko] FPrhs A, =
g Al ke AollA FaEo] Mk Hejof glojA ol aA 7t B35 AN FYrhe Aol
2 ossiE 4 Yok 2 e RE 4% T4l A JFS vHel, wolAR ok ¥
BM3} 23 BMPNo|A 9] A49] 2ol oltt. BE BMoA+ 1.03010W 4% 38449 A7t
BMPNejlA 0.772 Eol=xd 71 2 932 vI9 A2 22 4% &7t F7kd Holzta & 5 3
th ol =3 RE7Ee] 4T B dRors Fo el WA I B} F o 25% = AT =
slojgEo] 22 Folgly] wiEel viRd o= AT 4 k. FAl B A FoI8 Ha ZAL
ARA R 2 &3] F7)7} vf- wm|stgl7]el 2 ol F7] FEvka & 5 gl

d

5

2 =wolAe thEd=e] 17t =3] o4 Lej 3k o3t AR E o]8ste] T3 JUE AbelY] FF

o] EQIE A3, oF 2ok X E |43 ERGM 238 Faf 243 Hiuth vUEYIY

Sparsity 2} Overdispersion2 H A 3F & ¥ ok wko]of] lo] =9 43 A, 2 4G =

T, A BT WA gl sl GobR kT

Aol A ZokF BEE AMEEHY] Avte] UEYZY edge BEY X5 AT E

of vls el 2 It FH S & 4 Gtk webA, Chang (2011)9] A5 HFe® 170 =

QE 470] AJ71E o] ThA] S edge FES X E Fldlon, I A3}

228 A8l o7t Grkn ol 3 WAl A7)0 Hsto] £4
N Ay} 3] oA Fde 7t AT w) P 2 TS FE 892 22 A BHQ ofd =3

o) o] thE =39 go] A gt Hke AT wf 2 el &3 3o dojgtd 18X ¢S wjHTh

L
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P AN Aol 49} 0% B2 BAT 5 Ytk TLoBE 4 T34 B3 9N FooR
o ol FIAETE] A2 FEBE AL T o] ohd, A2 v
A9E A7 AFol 3 Vb e FAT 5 Aglch 3 s

1 ore Belstel AL WAL ThE FF oIS U] AT AANFE A7 folFA )
A3e BAAW, 1w 2717 S 9] wEe] Gl atka Box YEch

350e) VEYSE EROME ol§3te] R4k ol glojAl, HEd 24 uj2o] BE A7le] B
240] o Ro}A7) RHOM, So|F RE} 2L ke AST & 9D R0l o A7 WAHIY

e s

d

ot} A9 7)&2] 7EEATF 92 YEYT XA dEe o Uolrt ARAe 7 =7} Y=
=2 B4 viAYUZ thsiA BAstAths dloll olej7) Qlok. wa, 12 24 Anprt Axz =3
oA WA= F3JASe] FF L FHE FelHer Ayl wiEel % ©f th¥d Random

Graph Model& ©]-8-3F 53] -0l thet 57|57t 2 2oz o3t
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