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University students' relationships in the project-based instruction
using social network analysis

Chae Young Soog

Department of Interdisciplinary program of Educational Consulting,
The Graduate School,

Pukyung National University

Abstract

Nowadays, the characteristics of university students make a relationship only
with their friends as a small group. Teamwork is one of the important features
as an expert human resource required in the industry field of content creation.

The purpose of this study is an analysis of relational structure among friends
including the best friend, learning helper, life adviser, and team members and to
establish a teaching strategy for improvement of relationship with students who do
not want to make a relationship. We investigate the shape and effect of peer
relationship structure on learning and interactive teamwork based on social network
analysis theory. We examine how peer relationships change during the process of
a course with a small project. We also examine how the degree of connection
affects the learning activities and the derivation of teaching outcomes. That is one
of the factors affecting learning in project-based instructional style requiring
cooperative learning.

The objects of this study are twenty-one students who participated in the game
project I lecture at Y University. They write three friends names as their best

friend, learning helper, life adviser, and team member in the sheet. We analysis



the collected data to network structure using the UCINET 6.0 tool, one of the
social network analysis tools.

Friendship ties have had a major impact on academic achievement. It can be
extended to new opportunities based on the availability of useful information,
access to resources, useful information obtained, and cohesiveness and cooperation
formed through it. In this way, the learner's attitude in project-based collaborative
learning is shown to be an important factor in increasing interaction between
learner and learner.

The class based on the project-based form showed that the learning satisfaction
was highly evaluated and effective learning method because the students were led
and actively participated. It was also an opportunity to learn how to achieve a
successful school life, and a successful organizational life, with no problems in
reaching the goals of the lessons, enhancing self-directed learning achievement.

In the comparison of the strong and weak networks, the strong network shows
the influence of the information in the case of the academic achievement factors,
but the weak network shows the low effect in the diversity of the information
acquisition required for academic achievement. Students with weak connectivity
have a place to make fellowship through individual counseling and have played a
role as a teacher to avoid alienation from teamwork.

The higher density of the network makes more frequent communication and
contact between members. This showed an effective cooperation system to find the
time and the way to find solutions for problems that occurred during the project
process. The more interdependent members are, the more interdependence among
team members increases and the increased interdependence ultimately promotes
cooperation, thereby increasing team performance.

Further research requires in-depth studies on the analysis of characteristics and
learning styles of university students, the development of strategic learning support

programs, and the improvement of learning consulting including life guidance,

Vi



team-based project instruction, and so on.

Key words : relational structure, friendships analysis, project-based learning,

social network analysis
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(£ 11-2) B#Ae] 4 T8 4FH 4 AxE9} 84

4
v AR SRS
T
AZAAF = =44 (Degree centrality)
- W 923 = (in-degree)
- 9gF AAH = (out-degree)
7] F4d (Betweenness centrality)
Aol A4 =% 44 (Closeness centrality)
(Centrality) a5 E 244 (Eigen vector centrality)
2 FA414 (Local centrality)
AA =44 (Global centrality)
B2 A (Bridge)
Al FA14 (Prestige centrality)
3 A4 (Strong Tie)
A&A%(Cli e
a1 (Cliaue) | oy a3 (Weak Tie)
F Y (core)
738k <3k (strong cycle)
/K"i /\—] =] o) il i
(co:r,lnoo;jnt) k3l =% (weak cycle)
" 18 H (isolate)
s Hek(knot)
ZA =ox
:ELStrﬁuc‘Suﬂjaf 2 %] (position)
o 5+
equivalence) =i ¥ (role)
TFZ2ATE - s
(Structural ﬁﬂ%?}((}luste.rblhty)
Dol o] & (Transitivity)
" W9 (range)
A7 s
1(8ize) =24 (Reachability)
EZZA (inclusiveness)
9 = (Density) =4 (Multiplicity)
=3 A (Proximity)
B ==
e (Structural =54 (Redundancy)
hole)
i} =41 (Center)
48} ol .
(Centralization) | & Hel (.Margln)
ZH (periphery)

A A48 AR (2009) A2
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(1) =474 (Centrality)
FAA(ZL Aol & vyl AA UEYIAqA duiarsE =

Aol 7bkel ARl fFa leAE YeEtlle A &el™, A (actor) 7F

JEE Hetd 5 gt BAoh GE AsiAste] A e JAA
V5% UEADL Jhed Hoz Axste FU2 dehdt HeA

EQ Ao dAe F+x4 EAS ouista, HEYIALAAY &
A AR XYt s AAAANA Deht Fasta, JFE ] du}
W 7143t =A] 9 gk A xS 203t} (Freeman, 1979).
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1985).

2 AA4H % (degree)t AZAAZ (distance) 7} =

A1
&

i

N
A

]|
N

ZA (inclusiveness) o] =

-
j_l'_a

A<+ %= (centralization),

(density),

A gz deEr)

A (degree

=4 (centrality)

=417 (betweenness centrality),

uf 74

(closeness centrality),

centrality),

259 E A (eigen vector centrality)

W
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Po

Nlo
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=414 (out-degree

ITE=E
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A (in-degree centrality) Al

centrality) <} W
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7] A4 (betweenness centrality) < 3+ 3§29} o2 € 3
2k 2 HHEY ggHo] AG HAFo A AF ug JF, F, v
(broker)2A12e] 98t HAxZ RHoFE x| Fo|th, wjrjzte] sto| &

YAAE Aole] Aol EAGA Pt AL AR Add T AL

A FA8E 3 LA AEE e e =
£ St Jidelt. 3 AT w29 w=E Alolo] FHu
AYE ddste A, § HDE Z(geodesic) #lol #AstH &= O
axe] il FAEL okt o] A e A FPHO| 5 &5
o & 9IS Y. oEdt e PR Beld s = Aoy
T BRI st o] e gt AERE dAY
U 257 dZde] HA Eeud $4A =Er IS dAsA 4
(Freeman, 1979).
<3 44 (closeness centrality)2 3+ 39 x7F th 2 3P =l Al
Taated dele 9 =S B Adder AZE A Eu
olygl 4% Ul 1t H ez AZE A el A=E Abste] F4]
TH(Brass, 1984). &, &3 S48 =2 A= <
Ty gE 2E FYAET 4 7 A YxsiA "ok &4
$ole AF QA= TG S Edd AAH

A &2 otgeld T4l AT ER(FHAE,  2015;

7F 2" g2 w29 A 7EAE Fo ALt 8% ==
o dul} Bol AZAH 0 JEAZS BAsth. =, Ay #AASE F

W PAAE] AAY M F2@ AN AFH Al Fo
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o WMELAE 94 Teln, o2 Fol A G AT BAe

Best Friend Lﬁgrlgé?g Life Adviser Team Member
STD | BF1 | BF2 | BF3 | LH1 | LH2 | LH3 | LA1 | LA2 | LA3 | TM1 | TM2 | TM3
Al A12 A3
A2 A8 | A19 | A11 | A20 | A17 A4 A4 | A20 | A14 | A20 | A17 A9
A3 | A0 | A2 | A5 A2 | A5
A4 | A19 | A21 | A11 | A20 | A17 A21 | A4 | A20
A5 A7 A20 A20 A20 | A15
A6 | A13 | A18 | A16 | A20 | A13 A13 | A18
A7
A8 A2 A2 A2 A2
A9 | A17 | A20 | A12 | A20 | A17 A12 | A19 A17 | A20 | A12
A10 | A3 | A4 A3
A1l | A14 | A19 | A4
A12 | A9 | A17 | A20 | A20 | A17 A9 A20
A13 | A18 | AB A20 | A17 A18 A20 | A18 | A6
A14 | A11 | A19 | A4 A11 | A20
A15
A16 | A6 | A13 | A18 A6
A17 | A12 | A20 | A9 | A20 A20
A18 | A13 | A6 | A16 | A13 | A20 A4 A13 | A20
A19 | A14 | A11 | A4 A2 A20 A9 | A20 | A2 | A3 | A13 A2
A20 | A17 | A9 | A12 | A5 A3 A | A2 A5
A21 A4 A4 | A20 A4 A4 | A20
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A5 | A12 | A9 | A20 A20 | A9 A9
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A18| A13 | A6 A20 | A9 A4 A13 A9
A19| A14 | A1 A2 A2 | A20 A20 | A2 A3 | A13 | A2
A20| A17 | A9 | A12
A21| A4 A4 | A20 A4 Ad | A20
7b AT DAL 2N mjED A
2zkoll AA AAIgE A AEoA #AAE v/l AN WE
g dee mdad. g3 9o A5t 598 BUgel vEgaz
A BAe §RTe dehE od WEYxAz ®dHt A7 B
(Best Friend)= (& III-6)3% (& III-7), 3gF=57 #A
(Learning Helper)= (& III-8)3 (% III-9), AZdx=S%v] #A
(Life Adviser)= (3 III-10)¥ (3 III-11), ¥ g% A (Team

Member)= (& III-12>¢ (& I11-13)3 %t}
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I11-6) At
A10  A11 A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

hyA
st

(

A

0
0
0
1
0
0
0
0
1
0
0

00 0 O
0 0 0 O
0 0 0 O
00 0 O
0 0 0 O
0 0 0 O
00 0 O
0 0 0

0
1
1
0
0
1
0
0
0
0
1

1

0
0

1

1
0
0
0

0 0 0 O
0 0 0 O

1

0

A20 0
A21
A3

0 0 0

0 0 0 O

0

A4
A5

00 0 0 O

0

A6

A7

0
0

0 0 0 O

0

A8

0 0 0 0 O

A9

o

I11-7) A}
A10 A11 A12 A13 Al14 A15 A16 A17 A18 A19 A2 A20 A21

hyA
ar

(

A3 AA A5 A6 A7 A8 A9

Al

O OO~ O OO o~ oo
O O O OO OO oo o o
O O O O OO O oo oo
O OO0 O~ O o — o — O

0 0 0 O

0

A20 0
A21
A3

0 0 0 O
0 0 0 O
0 0 0 O

A4

A5

0 0 0 O
00 0 O
0 0 0 O
0 0 0 O

A6

A7

A8

A9
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Eg XA

gl
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o

I1-8) Abd SH=gu] BA Y 2

A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

3
ar

(

Al

0

A20 0
A21
A3

A4
A5

A6

A7

A8
A9

ol

I11-9) A}
A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

hy A
st

(

A

0

A20 0
A21
A3

A4
A5

A6

A7
A8

A9
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<]
W
|

o

BBESH] B A

Egx

i

o
-

=50 BAY A
A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

s

A

d

s

I11-10) A}

-
it

(

Al

0
0

A20 0

A21 0
A3

A4

A5

A6

A7
A8
A9

=51 FA 2 24

kel
=

II1-11> Ak
A10 A1l A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

3T
e

(

Al

0

A20 0
A21

A3

A4

A5

A6

A7

A8

A9
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MI-12) Akl & 74 8

A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

3T
ar

(

A

0

A20 0
A21
A3

A4
A5

A6

A7

A8
A9

[11-13) AR
A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A2 A20 A21 A3 A4 A5 A6 A7 A8 A9

hyA
st

(

Al

0

A20 0
A3
A4
A5
A6
A7

A8
A9
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4. A5 B2 vy

E AGsE ASEAY =42 gy ¢#z UCINET 6.0 for
Windows &ZE9 o] (Borgatti, 2013)E &&3le] o HH(FA

A5 BA £2)E FE5t2 A143E =792 NetDraws 3] v=

ol

A3 Lx2E A ABE A3}
o #AQ A BT #AA HT(relational approach)= ¥

Astr] el Wl ¢Jgke]  AZAF =(degree), EXE(egonet
density), 9AFE FTYA (degree centrality), <38 FTI4
(closeness centrality), "I7} F¢7d (betweenness centrality) &
I ZE T FAE L&t UEHA T2 BAE AT
HAE H7HAE &8st 27| H7ket 29 7, | HUME Algst

1, Uz 2AAE B B £ A4 B 44T PE

|
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[y

=|
o
[ o
X
lo
J{m
oX,

iz & FA HEHZS Hely =70 oA

A FAZ AT Ro|tt,
(B IV-1) a5 #A|e) 44 34 34 A%
Observa Standard )
Item A Sum | Average | SSQ ¥ Variance | MCSSQ
-tions Deviation

At 420 46 0.110 46 0.312 0.098 40.962

Ab= 420 48 0.114 48 0.318 0.101 42.514

10 R
0| =24

A 420 26 0.062 26 0.241 0.058 24.390

=20l

2H | AE | 420 13 | 0031 | 13 | 0173 0.03 12.598
CAOHOEE[; AE [ 420 15 | 0036 | 15 | 0.186 0.034 | 14.464
Ty | AME | 420 18 | 0043 | 18 | 0203 0.041 | 17.229

* SSQ(Sum of Square), MCSSQ(Mean Corrected SSQ)
AT BA A4 Fx= 420709 94 7hedt F xRN AP 46
Aol o] FojMiL, ARFE 48749 dAHo] o]FojH[T. EE 7t
s A4 #A M (Observations) Wyl AA A4 #AA M
(Sum)<] &< Hd2 717 0.110% 0.1142 Yeyth. 449 %
=7F 11.0%9 11.4%2= FA€ S4E718 A= F3 d244<
= HAH(Standard Deviation)= 0.3122}

0.0987 0.101%2 Yttt
SEFEH BAY A2 Fxe= AT AP FLe 26719 AZ o]
olFoHa, BT A4 HEE 6.2%% %= UEHYY. 949 A=

=
1o
r‘O

(@)
wW
—
oo
M
[
<
jab)
!
jab)
-]
(@)
rto
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Ag=sn dAe A2 Fx2= AR 1570, AHF 16709 dEe] o]
o HE 3.6%% 2.9%% JYEuth 7HE ofgk o
245 7H At FF A= 0.186%F 0.168, 4 0.034¢

(2 IV-2) % #A L &A1 I & #A dolg A

Item Density | Avg Dist ?ggg:scst Diameter D[ggrge e Ce%%lliza
n | AFE 0.110 1.545 0.183 4 2.190 0.045
2A | AL E 0.114 1.530 0.198 4 2.286 0.039

56450 | AHE 0.062 1.579 0.136 3 1.238 0.097
o | AFE 0.031 1.235 0.040 2 0.619 0.132
§O%6| AHE 0.036 1.600 0.071 3 0.714 0.126
oy | ALE 0.043 1.250 0.057 2 0.857 0.063

7bedt T BA g Tl AAR WA BA FE uiste H=
(density)= %7 #A= 0.110% 0.114%, 3F =57 #A=
0.0629F 0.047, AE€x=51 #A = 0.0363% 0.029%2 YEHT. F
g AAst7] fal AAok st Ha FA FE Folste A A
272 (Distance)= 4709 #A =5 1.238 ~ 1.579 Atel9] gte
= YEsT
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AR EA T B M T BA 3o #EA A2 FREA (QAP:
Quadratic Assignment Procedure)4) & A}-&3tc}.

2 7k(Observation value: Obs value)® 50002 wjEE
A ol F UELZ 2 FBASTE YRl FAola, #94
(Signification)& F WELA 3t ZAAA7 glvks AF7H &l
A ol ko] #52 FECQ p- #olvth. FFFE 5% stolA I
HAel #& AP AL UEYAZY daAs= 0.80862=2 FA A
o2 fFongg vetdt. o= A#AFIE HAag(Minimum) 3 3
o2k (Maxmum) Abelell AAY Hdige dolxe @S 7HE 45
osttta M 4 Q7o BE JES A TAE FYsittn A

g % k.

rl

(% IV-4)°] Yept A
AA 9} aHEEn BA7

ry
X,
>
il
e
E‘.
e
g
4
N
K
X
AW
o,
v
™
e 4

4) ABEAN QAPE 93 dEHER FAYE T UEYIGA dHE 7+
HAZE F UES I AAH AR #HHo] U+ 12 Agst7l g8l Abg-Ect
T AE zto] A #HAIE EAEHAE & HEYIME E9 #AV EAT
AR Ze 73 AF BAZ g2 JEYIAME 23 A2 #AA
g 7H AR #4719, 2014).

=



(% 1V-3) AA UEY TS Pearson F#A S (Correlation)

Obs

Signifi-

Std

value cant Average Dev Min Max Prop>=0  Prop<=0O
bf2*bf1 0.8086 0.0002 -0.001 0.0598 -0.126  0.3054 0.0002 1
lal*bfl 0.0968 0.0214 -0.0003 0.0506 -0.0675 0.2201 0.0214 0.9794
lal1*bf2 0.2132  0.0006 -0.0007 0.0502 -0.0691 0.2535 0.0006 0.9996
la2*bfl 0.1134 0.0122 -0.0001 0.0479 -0.0627 0.2015 0.0122 0.9892
la2*bf2 0.2383  0.0002 0.0001  0.0486 -0.0642 0.1951 0.0002 1
la2*]al 0.6323  0.0002 0.0001 0.0511 -0.0344 0.2619 0.0002 1
1h1*bfl 0.2263  0.0004 -0.0002 0.049  -0.0901 0.2263 0.0004 0.9998
Ih1*bf2 0.2804 0.0002 0.0005 0.0506 -0.0923 0.2183 0.0002 1
Ih1*lal 0.3232  0.0002 -0.0017 0.0543 -0.0494  0.27 0.0002 1
1h1*la2 0.3534 0.0002 -0.0018 0.0542 -0.0459 0.2964 0.0002 1
1h2*bfl 0.0764  0.0532 -0.001 0.0476 -0.0742 0.1893 0.0532 0.9542
1h2*bf2 0.1087 0.0276 0.001 0.0505 -0.076  0.2196 0.0276 0.9756
1h2*]al 0.276  0.0006 0.0001 0.0549 -0.0407 0.3394 0.0006 0.9998
1h2*]a2 0.3695 0.0004 -0.0003 0.0548 -0.0378 0.3695 0.0004 1
1h2*1h1 0.4335 0.0002 0.0015 0.0728 -0.0544 0.3847 0.0002 1
tm1*bfl  0.399  0.0002 -0.0005 0.0521 -0.1041 0.3152 0.0002 1
tml*bf2 © 0.4421 0.0002 -0.0001 0.0521 -0.1066 0.2226 0.0002 1
tml*lal 0.2721  0.0002 0.0006  0.0518 -0.0571  0.2251 0.0002 1
tm1*la2 0.2998  0.0002 - -0.0013 0.0505 -0.053 0.2494  0.0002 1
tm1*lhl 0.5395 0.0002° 0.0007  0.0595 -0.0762 0.3222 0.0002 1
tml1*h2  0.3682 0.0002 O 0.0591 -0.0628 0.282  0.0002 1
tm2*bfl ~ 0.3177 0.0002 0.0014  0.0543 -0.0844 0.2507 0.0002 1
tm2*bf2  0.4069 0.0002 -0.0004 0.0521 -0.0865 0.2425 0.0002 1
tm2*lal 0.1792  0.0026 -0.0006 0.0499 -0.0463 0.2356 0.0026 0.9984
tm2*la2 0.2591 0.0006 0.0003  0.0508 -0.043 0.2591  0.0006 1
tm2*lhl 0.1987  0.005 -0.0014 0.0542 -0.0618 0.2856 0.005 0.9952
tm2*h2 ~ 0.2591 0.0008 -0.0005 0.0556 -0.0509 0.2591 0.0008 0.9998
tm2*tml  0.3506 0.0002 0.0007 0.054 -0.0714 0.2739 0.0002 1

F. AT BAE bf,

tmoz FEA|ET},

Samen BAE la, ARESH BAE Ih,
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(3 IV-4) QAP F&EA ol o3t FAA T 7o =5

bfl bf2 lal la2 Ih1 1h2 tm1 tm2
bfl -
by 280 -
(0.000)
0.097 0213
lal -
(0.021)  (0.001)
1 0.113° 0238  0.632° ]
(0.012) (0.001) (0.001)
i 0226 028 0323 0353 )
(0.000)  (0.000)  (0.000)  (0.000)
by 0076 0.109 0276 0369 0433 ]
(0.053)  (0.028)  (0.001)  (0.000)  (0.000)
ml 0399°  0442° 02727 03 0.54°  0.368
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
- 0318° 0407 0.179° 0259 0.199 0259 0351
(0.000)  (0.000)  (0.003)  (0.001)  (0.005)  (0.001)  (0.000)
ZF 1. * p<0.05; 23 ¢+ p-%k‘”
2. A ol & A FTos HEE nEYAE o] &3l AALE FTAFY.

(% IV-5) 15 BAZe HEHAA 37 EH
R-Square Adj R-Sqr P-Value Obs  Perms

217 2HA] (bf) 0.65381 0.65298 0.00050 420 2000
StE=u #A(la) - 0.39985 0.39841 0.00050 420 2000
A &= 9-1] 27 (1h) 0.18789 0.18595 0.00050 420 2000
& 5] A7) (tm) 0.12292 0.12082 0.00050 420 2000

BAE F T BAZE 0.654% & BAlol vl AR &
FHREAS Y. AR AFRAE SYEsR stal ARSI
TER-TE St AR S T Ao, APd AT B
= AR IAF8AC sAAez {4 JdEFE mHeH (FAAS
=0.809, p-#=0.0005), 65.4%(R2=0.654)°] AWy Ho F

1

r <
)
il
o
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(28 1V-3)% (29 IV4)E I+ TA 24

HEAD 722 A3} @ agfZo|tt, ola v

Aol dla AEUENAS otd & gl
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AT B ARAYE FAAT 24 2AAL $FL nelse o
=z
K3

1 (out-degree Centrality)® WA Z 44 (in-degree

o>

Centrality), 91 &% IS4 (out-Closeness Centrality) &
A F44 (in-Closeness Centrality), "7} $44 (Betweenness

Centrality) &2 A3 o3 (F IV-7)3} (X 1V-8)3} ).

(F IV-T) AP A7 84 92 A= &4 A#

d Degree Centrality Closeness Centrality Betweenness Centrality
Outdeg Indeg OutClose InClose | Between | 2StepBetween
Al 0 0 0.048 0.048 0 0
A10 2 1 0.087 0.05 2 1
All 3 4 0.059 0.076 ) 1.5
Al2 3 3 0.056 0.056 0 0
Al3 2 3 0.055 0.056 0 0
Al4 3 2 0.059 0.074 0 0
AlS 0 0 0.048 0.048 0 0
Al6 3 2 0.056 0.055 0 0
Al7 3 3 0.056 0.056 0 0
Al18 3 3 0.056 0.056 0.5 0.5
Al19 3 4 0.059 0.076 5 1.5
A2 3 2 0.066 0.055 10 5
A20 3 3 0.056 0.056 0 0
A21 1 1 0.058 0.074 0 0
A3 3 1 0.087 0.05 4 2
A4 3 5 0.059 0.076 13 8
AS 1 1 0.05 0.052 2 1
A6 3 3 0.056 0.056 0.5 0.5
A7 0 1 0.048 0.055 0 0
A8 1 1 0.065 0.055 0 0
A9 3 3 0.056 0.056 0 0

_47_



|

2

(F 1IV-8) A& A 3A 92 F= #d A3

” Degree Centrality | Closeness Centrality Betweenness Centrality
Outdeg Indeg OutClose | InClose | Between | 2StepBetween
Al 0 1 0.2 0.208 0 0
A10 2 1 0.286 0.208 1 0.263
All 3 4 0.235 0.278 4 1.053
Al2 3 4 0.227 0.263 1.333 0.351
Al13 2 3 0.217 0.227 0 0
Al4 3 4 0.235 0.278 1.5 0.395
AlS 0 0 0.2 0.2 0 0
Al6 3 0 0.227 0.2 0
Al7 3 3 0.227 0.25 0 0
Al8 2 3 0.217 0.227 0 0
Al9 3 4 0.235 0.278 1.5 0.395
A2 3 4 0.235 0.274 7 1.842
A20 3 4 0.227 0.263 1.333 0.351
A21 1 0 0.235 0.2 0 0
A3 3 1 0.308 0.208 6 1.579
A4 3 3 0.235 0.27 7 1.842
AS 3 2 0.235 0.225 12 3.158
A6 2 3 0.217 0.227 0 0
A7 2 0 0.247 0.2 0 0
A8 1 0 0.235 0.2 0 0
A9 3 4 0.227 0.263 1.333 0.351

A RAFAA NN A= Al =4 UEbd S Adola,
AL RFEA NS QB = Tl =2 dEhd g2 A2, A9,
All, A12, Al4, A19, A20°IAH. ¥lud B2 AT BAS 7M1
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BN FRE 4G FE G50 Sg2 9o v
24 FAPANA 9% 21 FAME AN 22T & Ut oA
=

of tgt HFA AnES B8 Akt ole A27F 7R

7] ZAPL AMAGAE A47F 7 =4, A27 O theo g =)
UERGA| g, AFZo A= ABZF 7HE A YEETH ol dlaZY A U
dA FAE Alolel HRA R YA se IS4V 23S Julsta,

N

ar =
&g FIPsta drlel milFAAdd =& FAE UEd Aoz 74

Triad 003 012 102 111D | 021U | 021C | 111U | 300
AE | 864 122 310 9 1 3 5 8
Value -
A= | 1289 360 293 20 12 21 3 7
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AA HAS A3 A e F2(A, B, C)¢f FHE FAA 1
Hz7E EAEA e FHA] F27F 864709 128912 7HE B2
FEo® Uenth ol= 13ket 24 B 53t ddAol o

o

shue] 4 AR 7R E FER(A-B, C)7F 122287 360%2=,
T ge] YA Ao dAF #AE HHAE FERAGB, O)F 310%
93% o2 EMHAT. F He| A HE A #AE A=
B A" FE(AGB-C)= 9%l &
T i gAA] B
249 FE2(AGB-HC)E
5ol A 3o g Eu, & FASE FHoE F Aol AdZe] Hu
T AL AR dZFo] He FE(AHB(-C, AGC, & A-)B-)C,
ASHO)E 2394 12488 2142 JYEyd. gd dad7x
(A(-)B{->C, AGHC)E 7 #Al= 88 TR o2 YUEKT
AARoz A AR FAge T HA AolA dAdHn, F A I

re
Y,
r S
X
il
N
.
N,
rr
RA%,
fd
rob
of
I-'El
A%
o
:i

AAE A &= v|o]gP A (intransitive) BTA 7} th e ATt
15 435 92 34 Bge 98 172 7 727 H 2ue A4S
o] ] gk}
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3. dFEFH #A UEYZY 72 W3 &4

(2" 1V-5)¢ (¥ IV-6)2 SFE51 #A 2Ae mE™HAE

dx YEYA Fx=z Az} 3t ag=Zo|t},

_5’]_



A RN B BRe wm A S0 AP Be A
e sge A20% A170lth % EAe A A AWE Y wol
Bgsta golel YA B2 gl ®

AE ABANE AL AED B
elm), 4@

=2
o
g skt

<

A%

Az GAA e A9 o] Frdem Be A

(£ IV-10) g5=5r] #A dZ2d=e] #A st

79 73 1
37} 91 ] T S
A7 -> A9
A9 > A4 A5 -> A9 X
Al2 -> A20

(F IV-100¢l £k riek o] stg=51 dAA= I BA H|

a %71 A7 BA 3% 19 92 ;e A B WEHE Holx

71 S8 AABHE 44 (Degree Centrality), =38 A

o
=

~—

(Closeness Centrality), #i7} F414 (Betweenness Centrality
AxER E&sta, 1 WFs st YFAAFAA (out-degree
Centrality) 2} WFAZAFAA (in-degree Centrality), 93 <4
4173 (out-Closeness Centrality) sF <% Z44 (in-Closeness
Centrality), "7} $414 (Betweenness Centrality) &2 ¥43}4

= (F IV-1D3 (F IV-12)9 24
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(% TV-11) AFA

gEEgv B 9 4w

ry

Bl

a3

Degree Centrality

Closeness Centrality

Betweenness Centrality

d Outdeg Indeg OutClose InClose | Between | 2StepBetween
Al 0 0 0.048 0.048 0 0
A10 0 0.048 0.048 0 0
All 0 0 0.048 0.048 0 0
Al2 3 0 0.062 0.048 0 0
Al3 2 2 0.058 0.053 2 0.526
Al4 0 0 0.048 0.048 0 0
Al5 0 0 0.048 0.048 0 0
Al6 0 0 0.048 0.048 0 0
Al7 1 5 0.055 0.089 0 0
Al8 2 0 0.062 0.048 0 0
Al9 3 0 0.07 0.048 0 0
A2 3 2 0.062 0.053 6.5 1.711
A20 2 1 0.053 0.11 23 6.053
A21 2 0 0.062 0.048 0 0
A3 0 1 0.048 0.116 0 0
A4 2 2 0.058 0.058 1 0.263
A5 1 1 0.052 0.104 0 0
A6 2 0 0.062 0.048 0 0
A7 0 0 0.048 0.048 0 0
A8 1 0 0.065 0.048 0 0
A9 2 2 0.058 0.053 0.5 0.132
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2

(G IV-12) AMF 5= #4 92 A= #d A3

ry

. Degree Centrality | Closeness Centrality | Betweenness  Centrality
Outdeg Indeg OutClose InClose Between | 2StepBetween

Al 0 0 0.333 0.333 0 0
Al10 0 0 0.333 0.333 0
All 0 0 0.333 0.333 0 0
Al2 1 0 0.345 0.333 0 0
Al3 1 0 0.351 0.333 0 0
Al4 0 0 0.333 0.333 0 0
Al5 0 0 0.333 0.333 0 0
Al6 0 0 0.333 0.333 0 0
Al7 0 0 0.333 0.333 0 0
Al18 1 1 0.345 0.345 5 1.316
Al19 3 0 0.37 0.333 0

A2 1 2 0.345 0.357 6.667 1.754
A20 0 4 0.333 0.392 2.667 0.702
A21 1 0 0.345 0.333 0 0
A3 0 1 0.333 0.345 0.667 0.175
A4 0 3 0.333 0.392 4 1.053
AS 2 0 0.364 0.333 0 0
A6 0 0 0.333 0.333 0 0
A7 1 0 0.351 0.333 0 0
A8 1 0 0.351 0.333 0 0
A9 1 2 0.345 0.357 0 0

AR AR AAFE FA4e] A Ehd A20€ Be ATER

H o8¢ 59 WIS IUste SHE BAE el w9

S guigt. o] e thE el v A s e A4S
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o
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rlo
rd
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oX,
AW
o,
v
A
=)
=
20

2 fARE g2 A
mf7 F=AIA L ALHAE A200] 7 A, A27F O tee®
A GebEA o, AFRo| A= A29F A47F =4 YET YXE =44
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