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Network Characteristics and Influence Factor
analyses of Daily Demographic Movement

Kim, Dong Chan - Jeon, Byeong Yun - Yeom, Woo - Lee, Man Hyung

This study aims at analyzing changes in the commuting population network centralities and
daytime population indices through city, county, and district(gu). Key data sources come from
both daily commuting population and daytime population, in addition to de jure population,
over two decades(2000~2020). Its analytical tools cover the social network analysis and
statistical methods. First of all, major findings in commuting population network centralities
based on the social network analysis approaches are as follows: Firstly, the highest network
centrality is observed in the Capital Region, followed by Busan-Ulsan-Gyeongnam,
Chungcheong, Daegu-Gyengbuk, Gwangju-Jeonnam Regions. Secondly, in the Non-capital
Region, the higher network centralities are recorded in the regional metropolitan cities. Thirdly,
Sejong, which has been newly established as an administrative multi-functional city in 2012, has
formed a commuting triangle sphere with nearby Daejeon and Cheongju. Major results dealing with
daytime population indices are as follows: Firstly, among the Capital Region and regional
metropolitan cities, higher daytime population indices are marked in traditional and newly
constructed downtown and relatively higher self-sufficient districts. Not like most cities, with
exceptions, daytime population indices of counties under provincial government has mostly
recorded more than 100 percentages. Secondly, categorizing between dejure population and daytime
population movement, the Non-capital Region has shown higher ratio of Type IV where both
dejure population and daytime population have decreased during the research period. Thirdly,
judging from results provided by multiple regression analyses, this study finds that housing and
employment factors have significantly exerted positive impact on daytime population indices.

Keywords_ Daily Demographic Movement, Commuting Population, Daytime Population, De jure
Population, Daytime Population Indices, Network Centrality, Social Network Analysis
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U QI70150| LEYT SHI Yraol 24

[ oo —

AL

HEZ3} A% EZI A%
49 Ha B] o ﬂl'er i; A t(p) VIF
E5) -1.057 | 0358 -2.955
T & Agd S| 0.703 0.085 0.721 8.286*** 4.362
= 2 om
I ] i | oom 0.193 2135 4689
=47 g
o = a o .\Jﬂ
RS U | ous | oo | 0127 -2.402" 1.619
F(p) 182.835"**
adj. R* 0.948
Durbin-Watson 1.510
&= -1.535 0.315 -4.871
ZE & dud US| 0623 0.064 0.724 9,782+ 1.504
ZAA} 4 AgA etk
g Eﬂ =g - 0.287 0.076 0.299 3.771 1.730
AB Nkl 9Q I
R ks B 0099 | 0059 | -0.111 -1.688 1.197
F(p) 82.434™
adj. R* 0.891
Durbin-Watson 1.694
&= -1.292 0.366 -3.532
ZE 5 dud US| 0543 0.079 0.626 6.858"** 1.674
=, 2~ o
P T AL 0251 | 0.063 0384 3.985" 1.872
A= SooE
B3 | Q T
dew | RUTIE W 0 | oo | -0am -1.459 1.164
F(p) 59.393"**
adj. R* 0.871
Durbin-Watson 2.237
) 1.128 0.646 1.746
Fe 5 dud 37| 0430 0.089 0.518 4,819 1.705
= 2~ o
O”i;%ﬁ 5T | 0061 | 0131 0.062 0.469 2.545
%%E a o Elo -
TRUTIE W | o520 | 0a02 | 0566 | -sigs 1.760
F(p) 44.546™"
adj. R* 0.885
Durbin-Watson 1.688
(&) 0.076 0.604 0.126
et
B |3 5 AW S0E| 0.675 0.124 0.743 5,450 2.299
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ZAA > o
B 005 | oo 0.288 2.155 2217
o
| o) bzl
TRUTIE W | o4 | oass | 0328 | 30500 1.432
o
F(p) 37.929"
adi. R® 0.895
Durbin-Watson 1.639

= 1 1) *p<.05, **p<.01, ***p<001.
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[£=] HEYT S4Y 24 21

A
(B) a3 92 344 24 21t
2000 2005 2010
A - = - = - -
19 — G Degree A9 - C Degree A9 - e Degree

Degree | Degree Degree | Degree

sHer| 61 61 122 | 84 | 63 63 126 | S=F 63 63 126

GEF | 6l 61 122 | SH=+| 63 63 126 | SHET| 63 63 126

upE | 61 61 122 | "ES | 63 63 126 | BEF 63 63 126

PSET| 61 61 122 | e+ | 63 63 126 | =+ | 63 63 126

o | ol 61 122 | g9 | 63 63 126 | A+ | 63 63 126

A 61 61 122 |9HRA| 63 63 126 | &+ | 63 63 126

geAl | 6l 61 122 | IYA | 63 63 126 | A+ | 63 63 126

=7 | 6l 60 121 | 845 | 63 62 125 | Az+ | 63 63 126

ST 60 61 121 | &34 | 63 62 125 | 47 | 63 63 126

L9t | 60 61 121 | Az4 | 63 62 125 | 9 | 63 63 126

287 | 60 61 121 | 94 | 62 63 125 | 457+ | 63 63 126

Mdie| 61 60 121 | A | 62 63 125 | JdA | 63 63 126

Tt | 61 60 121 [ =99 | 62 63 125 | QKA | 63 63 126

SI | 60 61 121 | 337+ | 62 63 125 | IFA | 63 63 126

|2 | 60 61 121 | A8 | 62 63 125 | 35A | 63 63 126

& | 6l 59 120 | JAF+ | 62 63 125 T 63 62 125

57 | 60 60 120 | 92| 62 62 124 | 84 | 63 62 125

T 59 61 120 | 3+ 62 62 124 | 3R+ 63 62 125

7= | 59 61 120 | ¥ | 62 62 124 | MdE+| 63 62 125

AzT | 60 60 120 | g5+ | 62 62 124 |B52F| 63 62 125

UFA | 59 61 120 | #5A | ol 63 124 | 34 | 63 62 125

JFA| 59 61 120 | KA | 6l 63 124 | 3A 63 62 125

=8+ | 58 61 119 | 894 | ol 63 124 | ASA | 62 63 125

TR | 58 61 119 | =8+ | ol 63 124 | 894 | 62 63 125

AT | 58 61 119 | AHET| 62 61 123 | =97+ | 62 63 125

4T | 60 59 119 | #8254 | 61 62 123 | 457 | 62 63 125

s+ | 58 6l 119 | A8A | 6l 62 123 | @85 | 62 63 125

g | 58 61 119 | 57| ol 62 123 | 94 | 62 63 125

SYTA | 58 61 119 | @&+ | 60 03 123 [oPFFA] 62 63 125

QFAHA] 59 60 119 | A+ 60 63 123 | HAT] 62 62 124

HEFA 59 60 119 T 63 59 122 |-G 62 62 124

BAE | 59 59 118 | A | 61 61 122 | ¥94 | 61 63 124

AEAL | 57 61 118 | oA | 6l 61 122 | A5+ | ol 63 124

TET 56 61 117 |[99FA] 60 62 122 | 9+ 61 63 124

o934+ | 56 61 117 | #8854 | 59 63 122 | ¥+ | ol 63 124

-] 57 60 117 | AT | 60 61 121 | AYF | 62 61 123

FBL | 58 59 117 | B¥A | 59 62 121 | &5+ | 61 62 123

FHA | 56 61 117 | 2%+ | 58 63 121 | A=EA | 60 63 123

58 | 58 | 116 | 457 | 58 | 63 | 121 | SFA | 60 | 63 | 123

|
GEA | 54 60 114 [ spAL | 60 60 120 | BHA | 60 63 123
| | 56 58 114 | 28F | 59 61 120 [9¥5FA 60 63 123
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- 2000 1 2005 - 2010
A In- Out- A In- Out- A In- Out-
Degree | Degree Degree Degree | Degree Degree Degree | Degree Degree
TEA 56 58 114 | ¥4+ 58 62 120 | =84 59 63 122
AR 57 57 114 | HE4 61 58 119 | 29+ 59 63 122
SMIA | 57 57 114 | 33X | 59 60 119 | BFA | 62 59 121
AT 52 61 113 | &34 58 61 119 | ¥2A 60 61 121
JHMTE] 55 58 113 |UAEF| 58 61 119 | FHA | 59 62 121
TEA| 54 59 113 | 784 57 62 119 | F84A 59 62 121
SPEAl | 55 58 113 | A=A | 58 60 118 | oldA] | 6l 59 120
A 56 56 112 | sPdA 57 60 117 | BHA 59 61 120
YAl | 53 57 110 | 9FA | 56 60 116 | 9¥Al | 58 62 120
EHA 57 53 110 |IXAF| 55 61 116 | sPdA 59 60 119
IEHA 55 53 108 oA 60 54 114 inea 59 59 118
UHAFT| 56 51 107 | A | 56 58 114 | =HA | 63 53 116
AHEF| 54 53 107 AT 55 59 114 HERA 61 55 116
QA 55 52 107 |QIASF+| 57 56 113 | 9%3+| 6l 55 116
AT 47 59 106 | QA 60 52 112 | ZAA 63 53 116
GFFA 53 53 106 | EAA 60 52 112 SHIA| 62 53 115
oAl | 57 48 105 | ®HAl | 62 50 112 | F=FA | 55 60 115
i 60 44 104 | SH3A 59 49 108 | QA 57 56 113
QA 59 43 102 |95+ 50 57 107 |5+ 54 56 110
FEE 57 40 97 i b 50 51 101 i b 53 57 110
FFAA| 46 49 95 | FFHA| 46 52 98 s 57 50 107
B8Rt | 50 35 8 | A | 53 42 9 | 7FEBs | 59 47 106
78 47 37 84 7Hg 54 31 85 |&FHA| 52 53 105
A 39 34 73 AHT 43 28 71 AH 45 47 92
2015 2020
A9 In- Out- A In- Out-
Degree Degree Dz Degree Degree Degree
29 64 64 128 oun 65 65 130
BAE 64 64 128 JAT- 65 65 130
AT 64 64 128 AET 65 65 130
BRI+ 64 64 128 ET 65 65 130
SUET 64 64 128 L 65 65 130
AETL 64 64 128 e 65 65 130
TET 64 64 128 Ly 65 65 130
BT 64 64 128 FAF 65 65 130
A 64 64 128 AT 65 65 130
A& 64 64 128 =7 65 65 130
=2+ 64 64 128 Erind 65 65 130
FHF+ 64 64 128 JeEF 65 65 130
YEET+ 64 64 128 AT 65 65 130
AT 64 64 128 ot 65 65 130
Az 64 64 128 Az 65 65 130
A= 64 64 128 AT 65 65 130
S 64 64 128 Sot 65 65 130
T 64 64 128 5T 65 65 130
95T 64 64 128 e 65 65 130
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2015 2020
Ay In- Out- Y In- Out-
Degree Degree Dizree Degree Degree Dizziese

QA 64 64 128 ATt 65 65 130
YA 64 64 128 AT 65 65 130
AEA 64 64 128 YA 65 65 130
OHHA| 64 64 128 Al 65 65 130
OIFA] 64 64 128 O HA] 65 65 130
QPARA| 64 64 128 OIFA| 65 65 130
TFA 64 64 128 A 65 65 130
HYFA 64 64 128 FYA| 65 65 130
24| 64 64 128 OFARA| 65 65 130
TEA| 64 64 128 A 65 65 130
FER 64 64 128 HYFA 65 65 130
SHIA 64 64 128 AlZA 65 65 130
ol 64 64 128 SPEA] 65 65 130
ST 63 64 127 2214 65 65 130
i 63 64 127 A 65 65 130
e 64 63 127 SHIA| 65 65 130
FAF 63 64 127 BEA 65 65 130
ot 63 64 127 FFA| 65 65 130
AT 64 63 127 SA 65 64 129
AGF 63 64 127 s+ 65 64 129
A 63 64 127 SUET 65 64 129
HEA] 64 63 127 AT 65 64 129
AlEA 63 64 127 e 65 64 129
BFEA 64 63 127 TEA] 64 65 129
T 64 62 126 By 64 65 129
AT 63 63 126 ZAEA] 64 65 129
NS+ 64 62 126 YT 64 65 129
g 62 64 126 2 65 63 128
A 63 63 126 oA 65 63 128
QAR 63 63 126 95T 64 64 128
OJ&A| 64 62 126 ATT 64 64 128
A 61 64 125 I A| 63 65 128
TEA| 62 63 125 A 63 65 128
9JFA] 61 64 125 AAFTE 65 62 127
SPEA] 63 62 125 QMg A] 65 62 127
FFA 62 63 125 QARA| 64 63 127
EAA 64 61 125 OJFA| 62 65 127
A 62 62 124 HEA] 65 61 126
QA 63 60 123 7HE 64 62 126
oA 62 60 122 AFA| 63 63 126
71 61 61 122 St 63 63 126
FHE 58 64 122 EAA 64 60 124
AASF 60 60 120 S5HA 59 65 124
gk 59 56 115 Mo 60 63 123
BFHA 55 60 115 73St 59 58 117
AT 57 51 108 S 53 60 113
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2000 2005 2010 2015 2020
A9 | JE | Aw | | A9 | TE ) me | eS| g | e
ST | 1.00000 | F2F | 1.00000 | £&F | 1.00000 | FZF | 1.00000 | 7 | 1.00000
B | 1.00000 | BHEF | 1.00000 | BCHES- | 1.00000 | 8AHE | 1.00000 | 37 | 1.00000
ohEE | 1.00000 | WEETE | 1.00000 | AEF | 1.00000 | A5 | 1.00000 | AET | 1.00000
YSEF | 1.00000 | 7 | 1.00000 | ©FEF | 1.00000 | FAF | 1.00000 | =T | 1.00000
el | 1.00000 | AEAl | 1.00000 | A7 | 1.00000 | BHEE | 1.00000 | =8 | 1.00000
$9A | 1.00000 | 91FFA] | 1.00000 | F2F | 1.00000 | AEF | 1.00000 | =¥ | 1.00000
Al | 1.00000 | TF¥A] | 1.00000 | I | 1.00000 | & | 1.00000 | 2%+ | 1.00000
Z25 | 1.00000 | &AFF | 1.00000 | AZF | 1.00000 | TE | 1.00000 | ¥HF | 1.00000
AMYETE | 1.00000 | B& | 1.00000 | Z&- | 1.00000 | =¥ | 1.00000 | ZAF- | 1.00000
7P | 1.00000 | A& | 1.00000 | 4T | 1.00000 | ATESE | 1.00000 | 27 | 1.00000
AL 1 1.00000 | S | 1.00000 | ZFE | 1.00000 | =7 | 1.00000 | FHF | 1.00000
3 1098870 | $¥Al | 0.98851 | AHAl | 1.00000 | FFFE | 1.00000 | FEEF | 1.00000
2B | 0.98870 | QUFA] | 0.98851 | QHAHAL | 1.00000 | YEEF | 1.00000 | B2 | 1.00000
4 0.98870 | 95ZF | 0.98851 | YAl | 1.00000 | B2 | 1.00000 | Tk | 1.00000
24 | 0.98546 | Su | 0.98851 | TWFA] | 1.00000 | AZF | 1.00000 | A2 | 1.00000
BT 098546 | =97 | 098578 | F+ | 1.00000 | AT | 1.00000 | & | 1.00000
MEF | 0.98546 | FHF | 0.98543 | &AM | 1.00000 | SR+ | 1.00000 | %I | 1.00000
L7 | 0.98405 | AEF | 0.98543 | BT | 1.00000 | BT | 1.00000 | s+ | 1.00000
B2 1 0.98365 | HOFE | 0.98543 | ATiESE | 1.00000 | €%+ | 1.00000 | @5+t | 1.00000
F27 | 0.97500 | AHET | 0.98543 | FSEF | 1.00000 | AVHATE | 1.00000 | A= | 1.00000
QEAFAl | 0.97416 | JAF | 0.98415 | B2 | 1.00000 | S¥AT | 1.00000 | HAF | 1.00000
AL | 097416 | BT | 0.98415 | 3MJAl | 1.00000 | AHAl | 1.00000 | €Al | 1.00000
QFGAl 1 0.97177 | BEAl | 0.97506 | EAA] | 1.00000 | &JFHEA] | 1.00000 | AEAl | 1.00000
QIFAl | 0.96988 | FFAl | 0.97430 | AIBAl | 0.98817 | HFA] | 1.00000 | 2FHEA] | 1.00000
THA] | 0.96988 | FHA] | 0.97394 | BAA] | 0.98817 | QHAFA] | 1.00000 | <HFAl | 1.00000
97 | 096852 | FEF | 097394 | FFA] | 098817 | AFAl | 1.00000 | FHA] | 1.00000
HUFA | 096818 | AIZAl | 0.97394 | =T | 0.98579 | H¥FA] | 1.00000 | FEHAl | 1.00000
FAT | 0.95865 | WAAl | 0.97247 | EAHA | 0.98456 | BRIA] | 1.00000 | QAT | 1.00000
ZHAT | 0.95865 | WAl | 0.97198 | ABT | 0.98447 | Al | 1.00000 | AT | 1.00000
FET 1095857 | 8RIA1 | 097121 | ST | 0.98447 | AEA] | 1.00000 | E¥FA] | 1.00000
By 1095337 | FEF | 097121 | $9A] | 0.98447 | 3MJA] | 1.00000 | AlEA] | 1.00000
OJHHA | 0.95209 | EEF | 0.96994 | AXTF | 0.98447 | mEEFL | 1.00000 | SFEAl | 1.00000
TBF | 095040 | EAA] | 0.96210 | QMAl | 0.98447 | A4 | 1.00000 | &<IA1 | 1.00000
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2000 2005 2010 2015 2020
Eigen- Eigen- Eigen- Eigen- Eigen-
vector A4 vector A1 vector A4 vector A9 vector

@B | 095021 | Ee | 0.96153 | QFEA] | 0.98381 | HEHA] | 1.00000 | TEA 1.00000
0.94851 | 3MJA] | 0.96153 | LHATFE | 0.98356 | 3F=A] | 1.00000 | 3M3AT | 1.00000

|
|
0.94538 | QAR | 0.96153 | AAEF | 0.97543 | S5+ | 1.00000 | B4 | 1.00000
0.94531 | 74 | 0.96049 | ©HAl | 0.97322 | IHF 1.00000 | Al | 1.00000

0.94215 | ©olHAl | 0.95973 | FBF | 0.97264 | ©]HAl | 1.00000 | -4F | 1.00000
0.94171 | AYF | 0.95697 | BHA] | 0.97264 | ZHA] | 1.00000 | 5 | 1.00000

T 1093974 | EHA] | 0.95697 | BEF | 0.97224 | T | 0.99845 | FHET | 1.00000

FEE | 0.93750 | EUFA | 0.95435 | FHF | 0.97084 | FHTF | 0.98584 | ATIET | 1.00000
0.93124 | BHAl | 0.94627 | s+ | 0.97080 | 2B | 0.98584 | ©HEFL | 1.00000
0.93090 | MIAl | 0.94549 | FHTL | 0.96988 | FHF | 0.98584 | Z=EF | 1.00000
0.93078 | S&F | 0.94369 | QIHET | 0.96853 | B | 0.98584 | ©]HA] | 1.00000

] 1092852 | THAl | 0.94369 | AZEAl | 0.96052 | HHA | 0.98584 | QVHEF | 1.00000

AT 1092572 | FWE | 0.94133 | QFFA] | 0.95585 | AIZA] | 0.98584 | HFA] | 1.00000
0.92549 | FEA] | 0.93238 | +EA | 0.95579 | AT | 0.98584 | WAl | 1.00000
0.92255 | FHF | 0.92933 | FHAl | 0.95461 | FBA | 0.98584 | +EA | 0.98727

51092020 | AEA] | 0.92860 | HYFA] | 0.95312 | 2AFA] | 0.98538 | HBF | 0.98468
0.91823 | 2B+ | 0.92777 | 787 | 0.94399 | 3FAl | 0.98538 | @7 | 0.98468

091442 | 75+ | 0.92623 | Al | 0.94186 | MIAl | 0.98486 | RARA] | 0.98468
QAT | 0.91201 | QIET | 0.91523 | FHAl | 0.94174 | AT | 0.98459 | AZA] | 0.98468

0.90938 | IHZF | 0.91401 | A+ | 0.94102 | F2EA] | 0.97216 | AYT | 0.98468

0.90681 | F=Al | 0.91380 | F=Al | 0.93784 | oAl | 0.97170 | 7FEE | 0.98468

0.96998 | FHT | 0.98444

I
0.89800 | SF&Al | 0.91274 | SHAl | 0.93764 | A 3
I 0.96977 | ZHA

0.89399 | SIYAl | 0.90283 | =&+ | 0.93693 | UFA | | 0.98444
AT | 0.89347 | FFAl | 0.89346 | 2B | 093634 | FHTE | 0.96945 | THA] | 0.97309
0.87992 | A5 | 0.88223 | YFAl | 092650 | FAl | 0.95537 | FHA] | 0.97027
0.87845 | Q1WA | 0.88216 | 24| | 0.91288 | FEAl | 0.95487 | oAl | 0.97027

0.86089 | 7HB<+ | 0.86860 | Z2l* | 0.90822 | 7HFBZ | 0.95461 | 48T | 0.97027

0.83259 | Z3hHE | 0.84720 | U=FAl | 0.87823 | IHEF | 0.93920 | FAl | 0.95777

0.78413 | YHB | 0.80378 | A& | 0.86284 | A3 | 0.92120 | AABF | 0.92595

0.78341 | 4B | 0.80139 | YW | 0.84876 | ¥HL | 091017 | Z3K- | 0.91041

AA] | 0.75847 | SFAA] | 0.73888 | 5FAAl | 0.82982 | QX | 0.89236 | 5FHAl | 0.90941
% 0.64480 | AH | 0.68234 | QX | 0.71676 | F4A] | 0.86158 | A% | 0.81676

136



olal

fu

2 Q70|32 HES

[0
Jm
%
=
2
o
0]
o

() 24-S4-ZEE 2 S84 BN 20
2000 2005 2010
A9 | In- | Out A9 | In- | Out- A9 | In- | Out-
Degree |Degree Dz Degree |Degree Dimess Degree [Degree Dzeez
HRATA| 39 40 79 HRARA] 36 38 74 ZEA 39 38 77
A 38 40 78 Z9A 35 37 72 AsiAl 38 38 76
RAFA | 36 38 74 | ASAL | 30 40 70 | AR 37 38 75
AsfAl 35 38 73 ZIFA] 33 35 68 ZFA| 38 36 74
ST 33 36 69 | FARS| 28 37 65 | FARE| 37 37 74
ST 31 38 69 s+ 27 36 63 FAHA 35 37 72
AP 31 38 69 |FAREH| 28 35 63 AT 36 35 71
BAESE 29 39 68 |FAREA| 27 36 63 A | 34 36 70
AT 30 37 67 Abot 28 35 63 | FAREA| 31 39 70
AR 30 37 67 AP 30 33 63 s+ | 31 38 69
ALk 28 39 67 A 29 32 61  |of2di+| 32 37 69
S| 29 37 66 FAHA] 28 33 61 AT | 32 36 68
=+ 29 36 65 T 28 32 60 AAF 30 37 67
FARISE 28 37 65 29T 27 32 59 AT 31 35 66
T 30 34 64 LA 30 29 59 Je 29 36 65
Z5jA] 31 33 64 AT 25 33 58 T 30 35 65
AT 27 36 63 Y= 25 33 58 | EAPT 32 31 63
T | 33 28 61 [T+ 26 32 58 3T | 29 33 62
FAHA] 29 32 61 BT 24 34 58 SRkE | 35 26 61
BT 26 33 59 Z5jA] 27 29 56 AT 29 32 61
A 31 28 59 N 27 28 55 A 27 34 61
A 31 28 59 713t 24 31 55 9T+ 27 34 61
25 27 29 56 T 26 28 54 AAA 37 23 60
73T 25 27 52 ety 28 26 54 7R | 29 30 59
AT 24 28 52 | AR 24 29 53 =5 29 27 56
713 24 26 50 | E2ARSTH| 24 27 51 BGAl 29 27 56
AFET| 26 22 48 | SAFST| 25 22 47 A | 30 25 55
ARHA| 26 19 45 | AR 22 24 46 | ZAT| 26 29 55
SR | 25 18 43 | IRKE | 26 19 45 | APEAL | 30 24 54
33+ 26 17 43 94 26 18 44 | SAVST 27 26 53
SAES| 23 19 42 AREA] 22 21 43 | ZAEA| 26 25 51
534 26 16 42 AAA 28 14 42 I8+ | 31 16 47
AP 22 16 38 gt 19 17 36 ot | 23 22 45
AAA 25 12 37 T 18 18 36 AP 22 22 44
g3t 22 13 35 B 20 14 34 hAE | 23 18 41
oF 20 11 31 AT 15 15 30 o 22 19 41
gk 19 12 31 AU 15 10 25 sksat | 20 18 38
AR 17 12 29 AX 17 8 25 AT 21 15 36
ot 17 10 27 Rl 12 13 25 i 18 18 36
Shat 18 9 27 Slet 13 11 24 - - - -
A 8 6 14 ol 11 7 18 - - - -
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X|gm0iL H(33AH HM3=
2015 2020
A9 In- Out- D A9 In- Out- D
Degree Degree cgree Degree Degree cgree

29X 39 39 78 =87 39 39 78
Z1FEA] 39 38 77 A 39 39 78
AsiA 38 39 77 HsiAl 39 39 78
AR 38 38 76 FARRIA 39 37 76
FAbt 38 38 76 S 37 39 76
AP 37 37 74 AP 39 36 75
FARET 36 38 74 ZFA| 39 36 75
AR 36 38 74 AAF 38 37 75
FAHA 35 38 73 UFA 37 38 75
=87 35 38 73 AR 37 38 75
St 35 37 72 FAHA| 36 39 75
s 34 38 72 Aot 38 36 74
BET 37 34 71 s+ 37 37 74
73R 36 35 71 AAA 37 37 74
UFA 32 39 71 AR 35 39 74
AR 39 31 70 Ziins 36 37 73
A 36 33 69 Pt 36 35 71
AT 33 36 69 Rkt 35 36 71
i 36 32 68 A 36 34 70
A 33 35 68 ARA] 35 35 70
B3 36 31 67 713 34 36 70
ARAL 33 33 66 B3A 34 36 70
BT 32 34 66 4+ 35 34 69
5T 33 32 65 SRCAN 34 35 69
5 31 34 65 5T 34 33 67
713 29 35 64 T 30 36 66
=T 32 31 63 =5 33 32 65
AT 33 27 60 ks 33 32 65
AT 32 28 60 AT 32 30 62
o 28 32 60 og 30 32 62
g 29 30 59 AT 34 27 61
SAES 28 28 56 N 28 32 60
=4 26 30 56 T 27 31 58
olE 26 28 54 SAET 29 28 57
R 26 25 51 AT 26 27 53
AP 23 27 50 Ske 26 27 53
ot 23 21 44 AT 26 27 53
e 22 22 44 R 27 24 51
AR 27 12 39 A 25 19 44

138



U ol70|52| HES

[0
Jm
%
=
2
o
0]
o

@ 22

M-ZEE PM Sad 24 24

2000 2005 2010 2015 2020

Eigen- Eigen- Figen- Eigen- Bigen-
X] ‘3 Vegctor X] q VegCtOr X] q VegCtOr X] ‘3 VegCtOr X] q vegctor
ohAbA] | 1.00000 | ERARA] | 1.00000 | FEA] | 1.00000 | FYA] | 1.00000 | E8F | 1.00000
A9A | 098342 | A | 0.99542 | Al | 0.98269 | FFA] | 1.00000 | YAl | 1.00000
A3 | 0.93737 | HYA] | 0.94411 | AFA] [ 0.97626 | AAAl | 1.00000 | A3l | 1.00000
AFA] | 0.90625 | Al | 0.93181 | FAPET | 0.96334 | A3lAl | 0.97887 | FAKIF | 1.00000
3 | 0.88859 | AWFFE | 0.92977 | AAA | 0.95809 | FARITFE | 0.97887 | AW | 1.00000
S | 0.88091 | FFA] | 0.91922 | BAEALE | 0.95491 | ¥ARGT | 0.97887 | AFA] | 1.00000
247 | 0.84979 | AT | 090022 | T | 0.94769 | AMIT | 0.95858 | AAIF | 0.98119
AR | 0.84802 | BARITFE | 0.88247 | FAHAl | 0.91862 | HET | 0.95299 | ARHE | 0.98002
ASJA] | 0.84487 | FAPST | 0.88222 | RFE | 0.91363 | HAFEF | 0.94428 | 327 | 0.96176
FA] | 0.84196 | UAA] | 0.87208 | AR | 0.89703 | AFSHE: | 0.94428 | THA] | 0.96096
SAPT | 0.83695 | St | 0.86932 | AR | 0.85212 | AT | 0.94421 | AR | 0.96035
57 | 083079 | BF |0.86365| BF | 0.84166 | EFAl | 0.93590 | BT | 0.95980
AT | 0.83042 | FARET | 0.86025 | AMFF | 0.83717 | £ARET | 0.93270 | AAIA | 0.95542
HARST | 0.82819 | ARBKE | 0.85914 | S+ | 0.83527 | FAHAl | 0.92399 | AT | 0.94098
BAERT | 0.80264 | AAIA | 0.85680 | AR | 0.82844 | AT | 091712 | AF | 0.93948
ST | 0.80222 | S | 0.85123 | AT | 0.81896 | FRKE | 0.91525 | FE=TF | 0.93613
FAA | 0.79847 | AT | 0.84626 | AF | 0.81737 | 2T | 0.90988 | FAHA] | 0.93520
Y= | 0.79368 | S | 0.84183 | AAF | 0.80308 | HEFE | 0.89726 | FAHEF | 0.91890
ABFE 1078552 | &3+ 1083598 | 71 | 0.79474 | AF | 0.88317 | IAIE | 0.91269
AR | 0.78313 | LT | 0.82896 | FF | 0.79441 | FF | 0.88050 | ¥Rk | 0.91128
AR | 0.75982 | AsHAl | 0.82712 | FPF | 0.79032 | AAF | 0.87025 | ARHAl | 0.90374
SF7 | 0.75250 | £AKEF | 0.80032 | ¥&=F | 0.78890 | ARHA] | 0.86100 | FF | 0.90007
$9F 1073616 | AT | 0.79166 | AEAl | 0.78711 | TAT | 0.85892 | I+ | 0.89470
SARST | 0.72498 | 9T | 0.77736 | &5 | 0.78504 | AT | 0.85061 | 71+ | 0.89155
AT | 0.70683 | SAPETE | 0.77457 | B+ | 0.78454 | WA | 0.84156 | BFA] | 0.88700
EGA] | 0.70185 | AT | 0.77457 | AT | 0.78138 | AT | 0.83855 | &AL | 0.88558
AUE | 0.69774 | F=EF | 076729 | BIA | 0.76882 | £FF | 0.83535 | &5FF | 0.87985
SREE | 0.67728 | 713F | 0.75433 | WAl | 0.74220 | BF | 0.83071 | FEF | 0.86127
AAA | 0.67603 | SHE | 0.75085 | 2AMST | 0.72852 | 71+ | 0.78144 | £AHsF | 0.83934
SAET | 0.67201 | B%9A1 | 0.75038 | 97 | 0.71423 | I | 076915 | BF | 0.79417
ARA] | 0.66261 | SAHETF | 0.70225 | AT | 0.70358 | SAHET | 0.75990 | 9JFEF | 0.78465
7T | 0.65816 | ARIA] | 0.62587 | 2AET | 0.70159 | 9F# | 0.74790 | £AHEF | 0.77003
SAFET | 0.62895 | 9FT | 057249 | WS | 0.61638 | AR | 0.69921 | FIE | 0.73291
TAT 1 0.60391 | AFF | 056691 | FEHFE | 0.59009 | SARET | 0.69801 | SARETE | 0.69638
AR | 054716 | AT | 053076 | 9E | 0.57946 | @ | 0.67077 | FHE | 0.69540
o | 054016 | AT | 045601 | AHFHE | 0.56082 | K5 | 0.66388 | 3l | 0.69196
SHAT | 0.49344 | SIFE | 0.40293 | AR | 054278 | el | 0.60348 | 3HET | 0.68456
st | 0.47587 | APEEE | 038611 | 3Fs=t | 0.52770 | AMHF | 0.57366 | AR | 0.66440
IS | 0.44920 | SFsF | 031617 | ¥R | 0.45974 | SHORE | 0.56583 | AT | 0.64326
AXT | 0.43831 | AT | 0.29555 - - - - - -
SF | 0.20147 | delet | 0.28181 - - - - - -
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3. hi+-35d

(H) H7- 253 92 38 24 21

2000 2005 2010

A In- | Out- AY In- | Out- A In- | Out-

Degree | Degree Dl Degree | Degree Degree | Degree Degree

=T 24 29 53 W57 25 29 54 | KA 29 28 57

5| 23 30 53 A |27 27 54 | A 29 28 57

g 22 30 52 |9HET 24 29 53 | BMF | 26 30 56

AT 22 30 52 | AL |26 27 53 | UM 28 28 56

9AT | 23 29 52 | AT 22 30 52 |dEF| 26 29 55

RESAL | 27 25 52 | @A | 23 29 52 | | 25 30 55

AN | 24 28 52 | B4 | 23 27 50 |diHsTH| 26 28 54

d=et | 23 26 49 | AL 24 26 50 BT 26 27 53

FHAL | 22 26 48 | A5 | 22 26 48 WA 23 29 52

s+ 23 23 46 |HTHET| 22 25 47 "7 23 26 49

AT | 2 24 46 | HTAMFE| 19 26 45 || 23 26 49

94T | 20 25 45 A | 23 21 44 | ZZA| 23 26 49

EFA 18 26 44 |t 20 23 43 | BFA | 24 22 46

BFA 19 23 42 | ZZA | 22 21 43 BAA | 21 25 46
AHA 18 22 40 | JAFA | 21 22 43 | AZF | 24 22 46

1

AAA

YHA | 18 22 40 | HHA | 19 20 39 | 9HA | 21 23 44
| 22 18 40 | 9| 20 19 39 FFAI 20 23 43

IFA | 21 18 39 |98+ | 21 18 39 | #3A 19 21 40

o | 23 16 39 | A=A 20 17 37 | 98 | 21 19 40

=9 | 19 17 36 | AFa | 18 18 36 | AFe | 21 19 40

=734 15 17 32 FAI 18 16 34 | AFA |23 16 39

9
gt | 15 17 32 | agd | 17 16 33 | 29| 19 19 38
A 15 13 28 et | 14 16 30 et |19 17 36

I b 15 28

—_
W

Al 15 13 28 Cne 18 17 35

=73
35T | 19 7 26 | A& | 18 8 26 | oHdFE | 18 16 34
qeu | 18 7 25 | @9+ | 15 10 25 | IFE | 17 15 32
oAdE | 17 6 23 | 9HE | 14 10 24 | 9FE | 16 13 29
AT | 14 5 19 | &¥F | 15 6 21 | @9+ | 17 9 26
IEE | 12 5 17 | 9% | 14 5 19 | 88kt | 15 8 23
Bkt | 10 6 16 | B3kt 7 8 15 | 28| 11 12 23
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U 0170|520 HEYT EMut R0l 24
2015 2020
A - - A - -
1 Delgree D(Z;:ee Degree 1 Dehglree D(Z;rtee Degree
e 30 30 60 AT 30 30 60
Z3AHA 30 30 60 73AHA| 30 30 60
AT 28 30 58 -5 29 30 59
HA| 29 29 58 A 30 29 59
TH]A] 29 29 58 ERacES 29 29 58
5+ 26 30 56 ST 28 30 58
AT 25 30 55 EGA| 28 30 58
ERacES 26 28 54 QFSA| 29 29 58
A 27 27 54 s 28 29 57
s 25 28 53 AAA 29 28 57
oA 25 27 52 A7 29 28 57
2T 24 28 52 5 28 28 56
A 25 27 52 E%i 27 29 56
GHA] 25 27 52 BFA 29 27 56
BFA 26 25 51 P 29 27 56
A 25 26 51 oAt 29 27 56
FFA 26 24 50 FFA] 27 28 55
AT 24 25 49 A 26 29 55
Rt 24 22 46 A 26 29 55
o+ 26 20 46 A 25 29 54
=44 21 24 45 9 24 26 50
R 18 24 42 I 26 23 49
et 21 20 41 SHE 24 25 49
I 18 21 39 34 23 25 48
ke 17 20 37 IHE 21 25 46
o Ht 20 16 36 R 24 21 45
e 22 13 35 e 22 23 45
ESRt 18 13 31 PUE 23 19 42
X 19 12 31 e 23 18 41
FUT 17 11 28 B3kt 22 17 39
(B) 0-Z32H M 349 24 2
2000 2005 2010 2015 2020
Eigen- Eigen- Eigen- Eigen- Eigen-
X] ‘3 VegCtOr X] q VegCtOr X] q VegCtOr X] ‘3 VegCtOr X] q VegCtOr
QFsAl | 1.00000 | ZAFA] | 1.00000 | ZAFAT | 1.00000 | S~ | 1.00000 | €A | 1.00000
5 | 0.91591 | BAL | 0.95771 | U¥SAl | 0.99452 | ZHARA] | 1.00000 | ZAHA] | 1.00000
A | 0.89154 | IS | 0.95318 | FUlAl | 0.97914 | SFSAl | 0.96982 | FulA] | 1.00000
O gF 1 0.88096 | FUIAl | 0.92710 | thFE | 0.93202 | U4l | 0.96966 | HiFE | 0.97216
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x|

OIZAHOITL H|33F H|3S

2000 2005 2010 2015 2020
A9 | e | A9 | e | M | oo | A | e | 3| v
T | 0.87669 | tHTET- | 0.92088 | t5 | 0.91834 | EAF | 0.94611 | 93+ | 0.97216
7 1 0.87332 | BAT | 0.89816 | ZAIT | 0.91430 | EFA] | 091163 | FAIE | 0.97107
9AT | 087332 | ©AT | 0.89524 | diFET | 0.91245 | tiFET | 0.89593 | <FEAl | 0.97095
75 | 0.87332 | AFAl | 0.88391 | A7 | 0.90321 | AHFAl | 0.89276 | AIFZ | 0.97095
AFFEA] | 0.84843 | AT | 0.86020 | HIE | 0.87498 | WIS | 0.89260 | AAAl | 0.96953
FulAl | 0.84830 | AI | 0.85891 | AFAl | 0.84575 | ST | 0.88782 | HFAl | 0.96953
AT 1 0.84815 | EFA] | 0.84973 | AFAl | 0.83578 | FFAl | 0.88205 | iFEF | 0.96707
AT | 0.84635 | IAPET: | 0.84667 | Si-ATE | 0.83177 | 4437 | 0.86558 | EFA | 0.94436
57 | 0.83066 | HHA] | 0.82566 | ZATE | 0.82878 | HIFATE | 0.86558 | HITE | 0.94323
HFA] | 0.81050 | AF | 0.79673 | tiETE | 0.82462 | AFAl | 0.86294 | TS | 0.94323
9T | 0.76558 | 5T | 0.79477 | EFA] | 0.78673 | HI75- | 0.85836 | 47 | 0.94070
TUF | 0.75542 | T | 078932 | T | 0.77349 | FHA | 0.85427 | FFA | 0.91268
e | 072910 | ARFRAl | 0.77421 | BAA | 0.76786 | HAAl | 0.84691 | €AF | 0.91030
AFEA 1071798 | AHA | 0.76150 | AFE | 0.76588 | EAT | 0.83957 | JET | 0.88384
YAl | 0.71556 | AT | 0.74792 | FHAl | 0.74659 | HIF | 0.83957 | AFA | 0.88119
IFA 1 0.70050 | AFE | 072251 | =9 | 0.71073 | 9T | 0.83253 | HHA] | 0.87163
A 10.69223 | S | 0.70450 | HZ=F | 0.70588 | EAAl | 0.74527 | dIFAT | 0.84361
YT | 0.67244 | IHT | 0.65578 | FFAl | 0.70048 | FET | 0.74367 | 5T | 0.81701
AIFdFE | 0.65365 | FFAl | 0.65392 | EHAl | 0.70039 | AFT | 0.74124 | ST | 0.81685
AFEE 1059602 | FEFE | 059869 | AIFE | 0.65328 | AL | 0.70377 | &XF | 0.81434
AT | 058836 | EAAl | 059103 | I | 0.64384 | 2RF | 0.66171 | EHA | 0.77930
E4A | 058753 | H= | 056944 | AEF | 0.63903 | AEF | 0.63701 | HEF | 0.77853
T | 058458 | AT | 056671 | FE | 0.60016 | IBE | 0.62513 | AU | 0.77494
SAF | 052703 | SJFFE | 0.52188 | AU | 0.54676 | BIRE | 0.60618 | BIRE | 0.74570
JUT | 047346 | Y | 049041 | BIRE | 051409 | HEF | 0.60320 | AFE | 0.74448
Bkt | 037009 | BEE | 0.23982 | AT | 038367 | YU | 057465 | IFHF | 0.72471
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LY 20|32 HEYI E4u F¥el 24
4. 54H
(B) 583 94 34 24 Ayt
2000 2005 2010
A9 | In- | Out- Degree A9 | In- | Out- Degree A9 | In- | Out- Degree
Degree | Degree Degree | Degree Degree | Degree
s+ 29 31 60 |thds| 28 31 59 e+ 32 33 65
q&FE| 27 32 59 A 30 29 59 |dREAE| 31 33 64
RAE| 26 32 58  |[HI®AMF 26 32 58 |HIXST| 28 33 61
g+ 27 31 58 Al 25 31 56 T 30 31 61
35A 29 29 58 R8T 25 30 55 ZQHA] 29 32 61
SUCAE 28 29 57 EERs 25 29 54 OFAIA] 32 28 60
A 30 27 57 |HAST| 22 31 53 |d®sT| 30 29 59
BTA 25 24 49 B4 27 23 50 B5A 25 32 57
OFAFA| 22 26 48 OFARA| 25 25 50 et 27 29 56
=4 23 24 47 e 22 26 48 FFA 30 24 54
e 18 26 44 A7 24 24 48 =AHA| 27 25 52
A7t 19 24 43 =AHA| 23 23 46 71 26 25 51
A 20 22 42 A 19 22 41 AR 23 25 48
AN 17 23 40 HZA 20 21 41 ST 21 25 46
29 21 17 38 AARA] 24 17 41 ZFA] 21 24 45
HA| 19 18 37 ST 19 21 40 HA| 22 23 45
AJAEA] 18 18 36 Hoji 19 21 40 ABA] 17 28 45
ol 19 17 36 o 20 19 39 oA 25 20 45
oAbt 19 17 36 IR 17 20 37 =73 24 20 44
39T 21 14 35 AT 17 18 35 AARA] 24 20 44
T 17 17 34 oAbt 21 14 35 /3 22 20 42
AH 19 15 34 T4k 17 17 34 FRIt 27 15 42
=/ 19 15 34 i 20 14 34 e 20 19 39
P 18 12 30 ABAl 15 17 32 Hojit 21 18 39
IR 16 14 30 2 17 14 31 g 18 21 39
Had 15 14 29 A7A 14 15 29 AZA] 18 20 38
AHA 14 14 28 A ZE 18 11 29 o 15 23 38
BT 14 14 28 ST 14 14 28 At 20 17 37
YA 16 12 28 B 16 11 27 Had 17 17 34
BiokE | 16 9 25 | 35| 14 12 26 | 95 | 18 16 34
Azt 11 12 23 A 15 11 26 Bt 18 13 31
ASA | 7 15 22 | HRKE| 12 8 20 | |15 15 30
TS 7 2 9 T 8 7 15 L T 8 8 16
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x|

OIZAHOITL H|33F H|3S

2015 2020
A9 In- Out- Degree A9 In- Out- Degree
Degree Degree Degree Degree
ZRMA 32 32 64 ZAFA 32 32 64
AIEA 31 32 63 T 31 32 63
A 31 32 63 AIFA 32 31 63
s+ 31 31 62 ZRMA] 31 32 63
A 31 31 62 A 30 32 62
R8T 30 31 61 OFAHA| 31 31 62
e+ 30 31 61 e+ 30 31 61
ST 26 32 58 5 27 32 59
OFAHA| 30 27 57 TFA 28 28 56
A 27 29 56 A 28 27 55
=4 28 27 55 =4 27 28 55
FEIA 28 25 53 HHFT 24 30 54
FFA 27 25 52 A 31 23 54
ABA 18 31 49 ATA 23 30 53
AR 24 24 48 ki 25 27 52
AT+ 25 22 47 =4 28 23 51
of Akt 25 22 47 AAEAL 28 23 51
AZA 24 22 46 Fo 24 27 51
SHE 23 23 46 HZA| 27 23 50
HFA| 24 22 46 A 22 27 49
9+ 23 23 46 ¥ 24 24 48
ikt 22 22 44 3+ 25 23 48
A 21 23 44 i 23 24 47
Fold 21 22 43 oAkt 24 22 46
=48 23 19 42 ikt 20 24 44
I 20 21 41 et 23 20 43
A% 20 21 41 3T 22 20 42
ARt 21 19 40 Hot 20 21 41
Bkt 24 15 39 Bkt 23 18 41
Bt 20 18 38 ARt 20 19 39
SHT 17 19 36 AZA 19 19 38
e 9 13 22 e 14 13 27
(B) 383 M 344 24 At
2000 2005 2010 2015 2020
Eigen- Eigen- Eigen- Eigen- Eigen-
A4 vegctor A9 vegctor A1 vegctor A4 vegctor A9 vegctor

Z9FA] | 1.00000 | <t 1.00000 | ©FAFA] | 1.00000 | ZQFA] | 1.00000 | Z§5A] | 1.00000

FA 1 096114 | th&sT | 0.92827 | THAATE | 0.99217 | HHAAT | 0.98821 | AIEA] | 1.00000

HEET | 0.95461 | B 0.92485 | e+ | 0.99100 | FAl | 0.97320 | 8+ | 0.98286
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U QI70150| LEYT SHI Yraol 24

2000 2005 2010 2015 2020

veaoe | 3 | vewor | A | e | A | e | 3| e
T | 0.92716 | HAATE | 0.89456 | G | 0.96643 | AIFAl | 0.96839 | ©FFA] | 0.98286
0.90302 | °WFAl | 0.86167 | F5A1 | 0.96218 | ti¥E+ | 0.96752 | BFAl | 0.97590
T 1 0.88477 | HEF | 0.84808 | AT | 0.94594 | /3T | 0.96141 | FHHA| | 0.97183
T 0.86819 | /87 | 0.84334 | FHMA] | 0.93418 | YT | 0.95660 | HAATFE | 0.95976
0.85399 | AARAl | 0.84222 | BFt | 0.89732 | oMFAl | 0.94446 | Y- | 0.94493
0.79367 | 71 | 0.83553 | tiHS+ | 0.89676 | BXAl | 0.90918 | 554 | 0.90524
0.79305 | AFAl | 0.81272 | =AbA] | 0.88721 | =AFA] | 0.88786 | AARA] | 0.89708
B | 075704 | =AHA] | 0.80353 | AEt | 0.86603 | &FAl | 0.87728 | FFAl | 0.88143
0.74463 | <ikE | 0.75891 | 715 | 0.83807 | Al | 0.84788 | HPA] | 0.87983
0.68362 | HYF | 0.74114 | <iHE | 0.82760 | HH&EE | 0.83805 | 273+ | 0.86950
0.68103 | thA5F | 0.73892 | Al4ARA] | 0.80641 | okt | 0.82411 | =AM | 0.86631
T | 0.67592 | ‘AT | 0.72371 | Al | 077075 | ERKE | 0.80227 | HH&EE | 0.86321
T | 0.67086 | H=FA] | 0.70636 | &4 | 0.75918 | AARAl | 0.80132 | BT | 0.82124
0.66977 | Folxt | 0.68052 | &/« | 0.75479 | ZHT- | 0.79090 | <k | 0.79116
0.66931 | &/« | 0.04234 | HBAl | 0.75045 | EBAl | 0.78730 | Foi=t | 0.78477
0.66041 | A#T- | 0.63710 | w4kE | 0.74240 | 4% | 0.76504 | A% | 0.78384
0.65031 | &4 | 0.63598 | Fol | 0.72198 | AHAl | 0.75682 | HUT | 0.78016
0.61629 | AU | 0.63548 | AF- | 0.67859 | =4+t | 0.74001 | HHHSF | 0.77929
0.01445 | BT | 0.62348 | &3 | 0.60426 | AT | 0.73905 | ERME | 0.76542
059383 | ZFA | 0.61163 | Zx | 0.64820 | FoiF | 0.70363 | ABAl | 0.76251
0.58465 | FARE | 0.60474 | S5 | 0.63853 | TARE | 0.69937 | &&= | 0.74358
0.57061 | AT | 0.57979 | AT | 0.62618 | AR | 0.68519 | FB | 0.73413
0.55573 | HE23 | 0.56004 | EiRk: | 0.62119 | AHF | 0.67769 | SARE | 0.71923
0.55036 | ABAl | 0.53660 | ABAl | 0.58265 | YT | 0.67581 | FBL | 0.68494
= 0.53883 | ¥o | 0.49441 | ¥5 | 0.58197 | B&= | 0.65250 | A& | 0.67343
SHT | 048582 | Ikt | 0.46430 | ARKAl | 0.56797 | H2+E | 0.64583 | HARE | 0.63428
% 0.47417 | ARAl | 0.45615 | H23- | 0.53450 | AEAl | 0.60764 | H2<- | 0.62564
0.40451 | S8 | 0.45531 | SHT | 048104 | S8 | 0.55957 | AHAl | 0.59952
0.26315 | EiRKE | 0.41435 | IARE | 0.46328 | T | 0.29175 | ©FT | 0.44231

0.22719 | @t | 0.23830 | =¥ | 0.25098 - - - -
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UY QI0|5e| YEYT SHIt Aol 24
2015 2020
A9 In- Out- Degree A In- Out- Degree
Degree Degree Degree Degree
LA 27 27 54 BEET 27 27 54
BT 26 27 53 BAT 27 27 54
B 26 27 53 BET 27 27 54
Rt 26 27 53 BAE 27 27 54
I 26 27 53 231 27 27 54
FEATE 25 27 52 BT 26 27 53
24 25 26 51 OJpA] 27 26 53
Fo 26 25 51 A 27 26 53
oJRA] 25 25 50 I 27 26 53
LA 24 26 50 HA 26 26 52
St 25 24 49 =l 26 26 52
FAd 25 24 49 Sl 26 26 52
S 24 23 47 A 26 26 52
S 21 24 45 TR 26 26 52
HAL 22 23 45 HAL 25 25 50
3R 21 24 45 G 26 23 49
AT 20 24 44 Je 23 26 49
iR 20 23 43 i 24 25 49
A 23 20 43 FEA 23 25 48
LA 21 21 42 S 24 24 48
TAL 22 19 41 AT 23 23 46
A 21 18 39 I 24 22 46
e 19 20 39 A 21 23 44
BHE 18 21 39 BN 23 19 42
T 15 13 28 AT 20 22 42
A 18 10 28 ARk 22 19 41
ARk 16 12 28 Tl 18 22 40
(B) gF-dudd oM 344 2N 2yt
2000 2005 2010 2015 2020
sl - ROl - R - R e L
BFET | 1.00000 | FFE- | 1.00000 | FFE | 1.00000 | AR | 1.00000 | FF5- | 1.00000
FFAT | 0.99973 | EZA] | 0.97408 | FFE | 0.97080 | FFST | 0.96949 | BFAF | 1.00000
FFET | 0.99973 | FAE | 0.94618 | EEA] | 0.94523 | FEFET | 0.96949 | FFEF | 1.00000
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2000 2005 2010 2015 2020
Eigen- Eigen- Eigen- Eigen- Eigen-
A9 vector A9 vector A4 vector A4 vector A4 vector

EXA | 095313 | YAl | 091878 | FFEE | 0.94086 | FFEA | 0.96770 | FAHE | 1.00000

FFET | 094970 | FFET | 0.90974 | BFAF | 0.92092 | =EAl | 0.96373 | FHEA] | 1.00000

gt | 0.89960 | FFATFE | 0.87118 | JARE | 0.91483 | F9KE | 0.96373 | 95=Al | 1.00000

WAl | 0.89697 | S | 0.86650 | BF5 | 0.90396 | 3kewt | 0.94463 | W==Al | 1.00000

FARE | 0.88454 | FE | 0.85641 | BT | 0.86063 | BAT | 0.94235 | Pt | 1.00000

R | 0.81304 | FRME | 0.84314 | U | 0.84326 | <A | 0.94227 | B+ | 0.97253

A | 0.78958 | DU | 0.81795 | USFAl | 0.80422 | IU | 0.94046 | &HAl | 0.96669

At | 075100 | ket | 0.74392 | &=FAL | 0.77439 | oAl | 0.93015 | FA | 0.96669

oAl | 0.74939 | oAl | 0.73984 | St | 0.72846 | USRAl | 0.91749 | 3kt | 0.96541

AR A

FUT | 0.74286 | &HAL | 0.73477 | A8 | 0.69523 | sEt | 0.90525 | FoME | 0.96541
AT | 074250 | BT | 0.70441 | AR | 0.68622 | =t | 0.87070 | BT | 0.96388
et | 072463 | E=t | 0.68812 | A=t | 0.67546 | BAT | 0.84077 | BRIE | 0.96118
T | 071767 | AT | 0.68332 | oAl | 0.65277 | AT | 0.83390 | HEAdE | 0.93497
oL 1 0.68564 | A8+ | 0.60341 | 3kt | 0.62984 | 8=t | 0.81188 | A/t | 0.90172
P | 0.68336 | FHT | 0.63002 | S | 0.62334 | X | 0.80981 | BB | 0.89896
"I | 0.68035 | EAdT | 0.62868 | FB | 0.61105 | HFT | 0.80667 | sfid | 0.88885
HAT 1064721 | =t | 0.60520 | I | 0.59996 | FYA | 0.79682 | St | 0.86841
IBTE 1 0.63909 | FFAl | 0.59006 | BIA | 057139 | AT | 0.77271 | BFA | 0.86446
FYA 1 0.63362 | FFT | 058929 | B | 0.56590 | FHETE | 0.76122 | A8t | 0.86054
I4T | 0.60749 | & | 055251 | B | 0.55089 | S | 0.74241 | FHE | 0.86014
AT 1058798 | AP | 0.51253 | HATE | 054189 | BB | 0.70253 | AlRKE | 0.82861
T | 0.53657 | I8 | 049793 | AlRME | 050458 | FTt | 0.70056 | A= | 0.78829
At | 0.52149 | I | 049381 | A= | 047315 | AIRKE | 0.62196 | A=t | 0.75487
AQKE | 0.37267 | AlRkE | 0.42181 | et | 0.45962 | I | 0.56815 | HEIF | 0.68171
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(B) 22z ¢ MY 24 2o
2000 2005 2010
A9 In- | Out- A9 In- | Out- A9 In- | Out-
Degree | Degree Demeez Degree | Degree Demeez Degree | Degree Dmees
HFEA 11 16 27 SHA 14 17 31 SHA 18 17 35
FEA 13 14 27 A 15 14 29 YA 15 18 33
&xA | 12 14 26 | 9FA ] 13 15 28 | ASA | 15 17 32
34 9 16 25 | &2A 9 13 22 | &FA 14 15 29
AFA A 10 10 20 At 11 11 22 BHA] 9 15 24
A+ 8 11 19 BHA] 9 12 21 A 12 12 24
S3HA 8 10 18 AT 10 9 19 T 14 10 24
A 12 6 18 i 8 11 19 ik-itn 12 12 24
BT 10 7 17 B A] 9 9 18 U 12 12 24
B A] 8 8 16 QA 9 9 18 BT 12 11 23
P 9 7 16 I 10 8 18 9+ 10 11 21
QA 10 6 16 e 10 7 17 B A] 10 10 20
FET 8 7 15 BT 9 8 17 %Ki 11 9 20
FI 6 9 15 38 8 7 15 A 11 7 18
38+ 7 7 14 ke ik 5 6 11 G 8 9 17
g+t 8 6 14 St 7 4 11 St 8 6 14
S | 7 3 10 | 38| 7 4 11 |3t | 6 7 13
R eAtn 4 3 7 29+ 5 4 9 29+ 6 5 11
2015 2020
A9 In- Out- D A In- Out- D
Degree Degree cgree Degree Degree egree
=34 18 18 36 EHAI 18 18 36
HFEA| 18 18 36 YA 18 18 36
A 18 18 36 A 18 18 36
SIHAl 16 15 31 A A 17 13 30
A 15 16 31 it 16 14 30
E2A 14 16 30 SOHA 12 17 29
AEA 16 14 30 BT 13 16 29
8 13 15 28 E2A 14 14 28
BAT 15 11 26 9+ 12 15 27
g+ 14 12 26 A 15 12 27
Ry 12 13 25 FeE 12 14 26
FIE 12 13 25 B4 11 14 25
EfERA| 11 13 24 S 13 12 25
¥ 11 13 24 A 12 12 24
A 13 10 23 k=0 12 11 23
A 12 11 23 g 12 11 23
shdt 9 11 20 i 12 10 22
2 8 8 16 o Ratin 10 8 18
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(B) Z2x M MY 2M 2t
2000 2005 2010 2015 2020
Eigen- Eigen- Eigen- Eigen- Eigen-
X] q VegCtOr X] q VegCtOI' X] g VegCtOI' X] E} VegCtOr X] g vegctor
724 | 1.00000 | ZEA] | 1.00000 | #=FHA] | 1.00000 | &=FHA] | 1.00000 | ¥=FA] | 1.00000
AT | 093561 | ¥FA | 0.89469 | A | 0.88963 | DFA] | 1.00000 | ¥FA] | 1.00000
£2A] | 0.90088 | &HA] | 0.80041 | ¥FA] | 0.84763 | ZSA] | 1.00000 | A=Al | 1.00000
QFA | 081716 | BAT | 0.78224 | BHF | 0.82161 | AAA | 0.90545 | AHA] | 0.95863
AFAl | 0.80556 | AFEA] | 0.74635 | 42A] | 0.78159 | S3fA] | 0.90302 | AT | 0.88659
BAZE | 0.79176 | FLEF | 0.74010 | FEF | 0.75062 | BAE | 0.88223 | QAAE | 0.83461
QIAE | 0.73437 | YU | 0.69792 | WATE | 0.75062 | THT | 0.85625 | £FA | 0.80091
T | 0.68459 | EHAl | 0.68885 | AHHAl | 0.74245 | &£ZA] | 0.82987 | WAL | 0.74528
AL | 0.64603 | BIMA | 0.68317 | YA | 0.72199 | AT | 0.79935 | IFHT | 0.72628
elHlA] | 0.64533 | WA | 0.68162 | BAFE | 0.68261 | AAZ | 0.77131 | TARFE | 0.71754
ZAA | 0.64472 | £ZA | 0.61973 | AAIE | 0.66068 | FATE | 0.75936 | FH | 0.71246
34l | 0.62383 | QA | 0.61091 | AT | 0.64323 | YA | 0.70652 | YU | 0.71080
I | 0.60670 | A | 0.58550 | EHWBA] | 0.61553 | Al | 0.70164 | &3WAl | 0.68557
AT 1058102 | FAT | 0.55080 | BIMAI | 0.54449 | FEFE | 0.66912 | HAE | 0.68207
YA | 0.48668 | AT | 0.48762 | AT | 0.49263 | ENEHA] | 0.66716 | FEL | 0.67689
FFt | 046793 | Y | 0.45429 | ¥t | 045313 | P | 0.65615 | AT | 0.67075
S | 046159 | SFEAFE | 027557 | EYLFE | 033046 | I | 0.49780 | ElWAl | 0.63140
AYF 024058 | HUF | 026123 | SHF | 032324 | HUF | 044332 | HYF | 057738
(B) M2k ¢F 344 24 2t
2000 2005 2010
A9 In- | Out- Degree A9 In- | Out- Degree A9 In- | Out- Degree
Degree | Degree Degree | Degree Degree | Degree
AFA | 14 14 28 | AFA | 13 14 27 | AFA | 14 14 28
AT |12 14 26 | | 11 13 24 | A | 13 14 27
A | 12 12 24 | XA | 12 14 26 | S| 14 13 27
A= | 10 14 24 | AgA | 11 12 23 | dAE | 13 14 27
YA | 12 12 24 | E¥A | 12 12 24 | FAA |13 13 26
AR |12 11 23 | AAA | 10 13 23 | BEA | 11 13 24
99A | 10 13 23 AL | 12 14 26 | AAA | 11 11 22
ZAAA |10 12 22 | Ak | 10 8 18 | 994 | 10 11 21
A |10 10 20 | FFE 9 2 11 | & | 10 10 20
AT |11 9 20 | AT 9 8 17 | IAF | 10 10 20
HokE | 8 11 19 | 94F | 12 11 23 | & 8 11 19
I 9 6 15 AT 9 9 18 QK 9 8 17
5 9 4 13 | 232 9 6 15 | 5t 9 8 17
ST 8 5 13 | ¥ot | 8 11 19 | 52| 10 5 15
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Y Q7059 HEYT ST F2RQl 24
2015 2020
A In- Out- Degree A In- Out- Degree
Degree Degree Degree Degree
A 14 14 28 ZAZEA] 14 14 28
TAEA] 14 14 28 QA 14 14 28
QJAHA| 14 14 28 At 14 14 28
A 14 14 28 A 13 14 27
AAF 12 14 26 8A 13 14 27
geA 12 13 25 A 13 14 27
A 11 14 25 ZIQkE 13 14 27
AAA] 11 12 23 AT 13 14 27
2k 11 12 23 AAA 13 13 26
ot 11 11 22 AT 13 13 26
AT 12 10 22 Hok 12 12 24
HOk 11 10 21 Frdt 11 12 23
I 11 9 20 AT 12 11 23
o 11 8 19 B 12 7 19
(B) M2tk oM 244 2N 2t
2000 2005 2010 2015 2020
sk aEaE AR AREEIE AR
ZZA] | 1.00000 | AFA] | 1.00000 | FFA] | 1.00000 | HFA] | 1.00000 | AFA] | 1.00000
QJAkAl | 0.88172 | E9¥Al | 0.93620 | €57 | 1.00000 | AFA] | 1.00000 | <JARA] | 1.00000
A | 0.88172 | Y5 | 0.93620 | FAE | 0.93904 | JARA] | 1.00000 | @FF | 1.00000
QAT | 0.87608 | YAT | 0.93620 | JARA] | 0.93383 | YT | 1.00000 | AHAl | 0.93339
A | 086171 | AFAl | 0.92706 | FAHAL | 0.93383 | UAE | 0.86867 | HIAl | 0.93339
et | 0.81414 | A | 0.86019 | AHLAl | 0.80893 | <47 | 0.86863 | AT | 0.93339
AAA 1075157 | B4 | 0.86019 | AAAl | 0.80759 | HIAl | 0.86818 | FAA | 0.93339
Ak | 0.74732 | AAA | 0.80105 | FF2 | 075118 | A= | 0.80380 | 44 | 0.93339
AFF | 0.74542 | AME | 0.78839 | EEAl | 0.74697 | FF | 0.80380 | HEAl | 0.93255
SUA | 0.71473 | &3 | 073884 | AT | 0.74307 | €Al | 0.79803 | AL | 0.93255
FEZ 1067948 | A | 072256 | At | 073112 | AME | 0.79799 | FEFE | 0.87196
IFFE | 0.65615 | FFEF | 071016 | FOFE | 0.69188 | AT | 0.79744 | IAE | 0.87196
£ | 059517 | AT | 0.68726 | AR | 0.68501 | ZHAIAl | 0.79699 | FF2 | 0.86037
HOKE 1 0.58980 | HQKE | 0.61899 | £ | 0.57779 | HKE | 0.79699 | H | 0.79292
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