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Friendship Network Characteristics, Interaction Context
Structure, and Friendship Dynamics among Adolescents

Yeu-Sheng Hsieh
Department of Agricultural Extension, National Taiwan University

Chyi-In Wu
Institute of Sociology, Academia Sinica

Man Kit Lei
Center for Family Research, University of Georgia

While most previous studies focus on the effect of adolescents' characteristics
on the friendship network and its structure, this study argues that both friendship
network characteristics and the interaction context structure have significant effects
on adolescents' friendship dynamics. It examines how the interaction context
structure of friendship influences the effect of network characteristics on friendship
dynamics. In this study, friendship network data from the 1996-1998 Panel Study of
Taipei Youths is used to examine whether the friendship attributes and behavioural
similarities of adolescents influence friendship changes and whether these effects
vary across interaction contexts in terms of class size and class type to increase
understanding of how adolescents' friendships evolve in a two-level conceptual
framework. A two-stage cluster analysis is applied to characterize friends' change
types and a two-level ordinal logit regression is utilized to investigate the research
hypotheses. The results show that adolescents' friendship changes are dynamic
rather than stable. The distribution of three ordinal types of friendship change varies
by the interaction contexts and is influenced by class size or class type. Also, while
the effect of friendship attribute similarity on friendship change is not significant,
the effect of friendship behavioural similarity is somewhat prominent and is
partially influenced by the interaction contexts as well. The findings indicate that
friendship network characteristics and interaction context structure do have an
influence on friendship dynamics among adolescents in Taiwan.

Keywords: friendship characteristics, interaction context structure, friendship
dynamics, friendship similarity, attribute similarity, behavioural similarity
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(Harris 1995)

(Wolchik

et al. 1987)

(Degirmencioglu
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et al. 1998)

(contexts of interaction)

(proximity)

(van

Duijn et al. 2003)

(characteristics of

friendship network)

(friendship similarity) (attribute similarity)

(behavioral similarity)
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(Lindenberg 1990)

Bukowski

(1993)

Berndt and Perry (1986)

(Kirchler et al.

1995; Santrock 1998)

(Hirsch and Renders 1986 )

(Cotterell 1996)
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Degirmencioglu

(1998) van

Duijn (2003)

2001

(network characteristics) (friendship

dynamics or evolutions)

(relational dimension) (Gibbons and Olk 2003) Gibbons

Olk (2003)
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van

Duijn (2003)

(1)

(2)

(3)

Newcomb (fraternity)

(Newcomb 1953, 1956) Newcomb 17

15
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16

Keiko (1993)

(multidimensional scaling) Newcomb 1950

Newcomb

Keiko (1993)

(2002)

(2001)

(2002)

(2001)

(2002, 2003)

2005 2001
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(1999)

1970 1990

2001

(Keiko and Romney 1993; Degirmencioglu et al. 1998)

(Billy and Udry 1985; Farrington

1987)

(Sullivan 1953) Berndt and Perry (1986)
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(Damon 1977; Bigelow 1977;

Selman 1980)

(Berndt 1981)

(Bigelow and La Gaipa

1980)

Degirmencioglu (1998)

(person-

context interactions) (De-

girmencioglu et al. 1998) (H1)

van Duijn (2003)

(proximity) (visible similarity)

(invisible similarity) (network opportunity)
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(aggregate level)

van Duijn (2003)

van Duijn

van Duijn
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(H2)

(1)

(2)

(3)

(Degirmencioglu et al. 1998

2001) Degirmencioglu (1998) (NEG-

OPY) (lot analysis)

(clique) (loose group) (dyad) (isolate)

(remainder)
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(Fehr 1996) van Duijn (2003)

(Epstein

1986)

(Erwin 1999)



189

H2

(H3)

(H4)

(latent concept)
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H1 H2 H3 H4

1 2

21

H4

H1
H3

H2

DOH86-HR-621

DOH87-HR-621 DOH88-HR-621 1996
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1996

1996 9 12

1,434 1997

1,434

1,354

94.4%

1998 10 12

1,449 1,304

90.4%

1,434

1,343 1,343

(Iannotti and Bush 1992)
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44 6

32 30 39 19

40 12 20 29 8 20

5

6 30 40

4 20 29 2

40 6 2 4 12
30-39 15 4 0 19
20-29 6 0 2 8
19 5 0 0 5

32 6 6 44



193

1.

1

0 1 0

3

0 (Z1) (Z2)

0

1

(Z3)

(Z4) (Z5)

3 0

(Z6)

1
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1 0

3 0 (Z7)

(Z8)

Z1-Z8

(1)

1

1

(2)

Z1 Z8

(Two-step Cluster Analysis)
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3 2

1

(or-

dinal)

(Z1-Z8)

1 5

2.

(1)

3 0

1 0
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1-4 1-4

1

0

90-100 =5 80-89 =4 70-79

=3 60-69 =2 59 =1

90 89

5 5 4

(1) (2)

1 0
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(1)

(2) (3) (4)

(5) (6) (7) (8)

(1) 1 (2)

2 (3) 3 4 (4)

5 (5) 6 (6) 8

1 0



198

(2)

1

0

44

(3)
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5 1

(Zhang et al. 1996; Chiu et al. 2001)

44

44
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BIC (Bayesian Information Criterion)

BIC

(the ratio change in distance)

(big jump)

(Chiu et al. 2001 Zhang et al.1996)

1,434 33 44

(clustering effect)

(assumptions)

(multilevel modeling)

(Bryk and Raudenbush 2002)

(HLM)

(two-level ordered logit regression)

1,343
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(listwise) 44 1

PiL PiM PiH

(i) (L) (M)

(H)

(log odds)

0j 0j+ d 2 j

(thresholds) mj

(log odds) m

j

1 (1,434)

1,343
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00 2 0 44 01 02

01 02

2 1

2 2

(1-5)

m0 m

m1 m2

(1-6)

(1-3) U0j 0j

( 00) 01 02
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Log
PiL

PiM + PiH
= oj+

m=1
mj( )mij +

m=3
mj( )mij+

m=12
mj( )mij (1-1)

Log
PiL + PiM
PiH

= oj+ d 2 j + m=1 mj( )mij +

m=3
mj( )mij+

m=12
mj( )mij (1-2)

0j = 00+ 01 )1j+ 02 )2j +U0j (1-3)

d 2 j = 2 0+ 2 1 )1j+ 2 2 )2j (1-4)

mj= m0+ m1 )1j+ m2 )2j
m= 1, 2, 3, , 11. (1-5)

mj = m0 m= 12, 13, 14, , 19. (1-6)

1 0 i j

m
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2

2 BIC 16949.15

ANOVA

F Scheffe

(Z1) 1.22(1.14) 2.07(0.93) 2.40(0.75) 1.88(1.09) 203.33** > >

(Z2) 1.05(1.11) 2.24(0.87) 2.54(0.67) 1.91(1.12) 370.97** > >

(Z3) 0.86(1.11) 1.63(1.31) 3.01(1.74) 1.82(1.67) 298.37** > >

(Z4) 0.79(1.04) 1.70(1.35) 3.02(1.71) 1.81(1.67) 326.26** > >

(Z5) 0.23(0.50) 0.98(0.79) 1.30(0.78) 0.82(0.83) 305.82** > >

(Z6) 0.17(0.41) 0.65(0.78) 1.60(1.26) 0.80(1.07) 336.27** > >

(Z7) 0.25(0.50) 0.68(0.72) 1.51(0.83) 0.80(0.87) 425.01** > >

(Z8) 0.24(0.48) 0.83(0.82) 1.55(0.84) 0.86(0.90) 407.94** > >

(%) 516(36.0%) 438(30.5%) 480(33.5%) 1434(100%)

**p< .01, *p< .05
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36.0%

30.5%

33.5% 1/3

44

16

(36%)

4 (9%) 4 (9%)
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44

% % %
(1)

1 6 33.33 7 38.89 5 27.78 18
2 8 34.78 8 34.78 7 30.43 23
3 6 25.00 5 20.83 13 54.17 24
4 10 40.00 1 4.00 14 56.00 25
5 3 10.71 16 57.14 9 32.14 28
6 1 3.33 9 30.00 20 66.67 30
7 6 18.75 23 71.88 3 9.38 32
8 4 12.50 16 50.00 12 37.50 32
9 2 6.25 26 81.25 4 12.50 32
10 3 8.57 30 85.71 2 5.71 35
11 25 67.57 10 27.03 2 5.41 37
12 5 12.82 28 71.79 6 15.38 39
13 11 28.21 26 66.67 2 5.13 39
14 21 52.50 3 7.50 16 40.00 40
15 2 4.88 30 73.17 9 21.95 41
16 13 26.53 25 51.02 11 22.45 49

(2)
17 4 20.00 16 80.00 20
18 5 23.81 16 76.19 21
19 1 3.33 29 96.67 30
20 3 7.69 36 92.31 39

(3)
21 5 29.41 12 70.59 17
22 25 80.65 6 19.35 31
23 20 58.82 14 41.18 34
24 28 77.78 8 22.22 36

(4)
25 8 42.11 11 57.89 19
26 15 78.95 4 21.05 19
27 5 26.32 14 73.68 19
28 16 61.54 10 38.46 26
29 16 61.54 10 38.46 26
30 15 50.00 15 50.00 30
31 8 25.81 23 74.19 31
32 14 43.75 18 56.25 32
33 21 63.64 12 36.36 33
34 29 78.38 8 21.62 37
35 28 75.68 9 24.32 37
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20 (46%)

44

1,343 32.59

8.04 32 73%

44
36 11 27.50 29 72.50 40
37 15 37.50 25 62.50 40
38 27 67.50 13 32.50 40
39 3 7.50 37 92.50 40
40 22 55.00 18 45.00 40
41 35 85.37 6 14.63 41
42 20 48.78 21 51.22 41
43 13 31.71 28 68.29 41
44 20 40.00 30 60.00 50
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§ (%)

(N=44)
17-50 32.59(8.04)

=1 0,1 32(72.7)

(N=1343)
1-3

, 3 437(32.5)
, 2 432(32.2)
, 1 474(35.3)

(N=1343)

0-1 .86(.34)
0-1 .44(.39)

0-1 .77(.39)
0-1 .59(.41)
0-1 .60(.42)
0-1 .51(.41)

1. 0-1 .59(.42)
2. 0-1 .62(.41)
3. 0-1 .80(.37)
4. 0-1 .57(.42)
5. 0-1 .83(.36)

=1 0,1 687(51.2)
1-4 2.04(.71)

(=1) 0,1 133( 9.9)
(=1) 0,1 334(24.9)

1-5
90-100 (=5) 228(17.0)
80-89 (=4) 411(30.6)
70-79 (=3) 297(22.1)
60-69 (=2) 209(15.6)
59 (=1) 198(14.7)

=1 0,1 620(46.2)
0-3 1.92(1.02)
1-5

5 266(19.8)
4 265(19.7)
3 345(25.7)
2 249(18.5)
1 218(16.2)

§ (0,1)
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51.7% (687 ) 2.04

0.71 10% 24.9%

80-89 (30.6%) 70-79 (22.1%) 90-100

(17%) 60-69 (15.6%) 59 (14.7%)

46.2%

1

00 d 2

1 00 -0.70 (p<.05)

(odds)

0.50 (exp(-0.70)=0.50) 0.33 (0.50/

(1+0.50)) 2 1.53

2.29 (exp(-0.70+1.53)=

2.29) 0.31

33% 36%

31%
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(35%, 32%, 33%) 1 (U0j)

33% 36%

31%

2 1

2

2

3 3A 3B
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3A 3B 3

2

3A

3B

4

1 2 3A 3B 4
U0j 0.83 ** 0.90 ** 0.90 ** 0.84 ** 1.05 **

43 41 41 42 41
5A 5B 6A 6B

U0j 1.05 ** 0.91** 1.02** 0.95 **
41 42 41 42

**p < .01, *p < .05
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5A 4
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Hirschi (1969)
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(Keiko and Romney 1993: 110; Degirmencioglu et al.

1998: 314)

(2)
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van Duijn

van Duijn

van Duijn
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(Z1)

(Z2) (Z3) (Z4)

(Z5) (Z6)

(Z7) (Z8)

1 2 3 4 5

1 0 1 0 1 2

2 1 0 1 0 2

3 0 0 0 1 1

4 1 1 1 0 3

5 1 0 0 1 2

3 1 2 2 2

1 2 3 4 5

1 0 1 0 1 2

2 0 0 0 1 1

3 1 0 0 1 2

4 0 0 0 0 0

5 1 1 1 0 3
2 1 2 0 3

Excel
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A-J Excel 1

6 6

F1 Excel

= VLOOKUP(C1,$A$1:$B$6,2,FALSE)
VLOOKUP 1 C1

6 $A$1:$B$6

2 FALSE

1 0

3 Excel I1

= (IF(F1 = $B1, 1,0) + IF(G1 = $B1, 1,0) + IF(H1 = $B1, 1,0))/3
IF F1=$B1 1

0 3

A B C D E F G H I J

1 1 6 4 2 1 1 0 0.67 2

2 0 4 1 2 1 1 0 0.33 0

3 1 5 3 5 0 1 0 0.33 0

4 1 1 5 6 1 0 1 0.67 1

5 0 2 4 1 0 1 1 0.33 0

6 1 4 2 3 1 0 1 0.67 1
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VLOOKUP IF Excel

J1

= IF(VLOOKUP(C1,$A $1:$E $6,3,1) = $A1,1,0) + IF(VLOOKUP
(C1,$ A $1:$ E $6,4,1) = $A1,1,0) + IF(VLOOKUP(C1,$ A $1:$ E
$6,5,1) = $ A1,1,0) + IF(VLOOKUP(D1,$ A $1:$ E $6,3,1) = $

A1,1,0) + IF(VLOOKUP(D1,$ A $1:$ E $6,4,1) = $ A1,1,0) + IF
(VLOOKUP(D1,$A$1:$E$6,5,1) = $A1,1,0) + IF(VLOOKUP(E1,
$A$1:$E$6,3,1) = $A1,1,0) + IF(VLOOKUP(E1,$A$1:$E$6,4,1)
= $A1,1,0) + IF(VLOOKUP(E1,$A$1:$E$6,5,1) = $A1,1,0)
IF(VLOOKUP(C1,$A$1:$E$6,3,1) = $A1,1,0) VLOOKUP

C1 1 6 $A$1:$E$6

"3" (column)

4 6 4 IF

A1 6

6 1 1

0
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A1 (A1-1)

(A1-4)

Log
PiL

PiM + PiH
= oj (A1-1)

Log
PiL + PiM
PiH

= oj + d 2 j (A1-2)

oj = 00 +Uoj (A1-3)

d 2 j = 2 0 (A1-4)

PiL PiM PiH

i j

oj oj+ d 2 j
(thresholds)

00 2 0

44 Uoj oj

( 00) 00 2 0

Uoj

A2 A2-1 A2-4 A1

A2

Log
PiL

PiM + PiH
= oj (A2-1)

Log
PiL + PiM
PiH

= oj + d 2 j (A2-2)
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oj = 00+ 01( )1j+ 02( )2j +Uoj (A2-3)

d 2 j= 2 0+ 2 1( )1j+ 2 2( )2j (A2-4)

1 0 (A2-1) (A2-2)

A1 A2 A1

01 02

01 02

2 1 2 2

A3 A2

Log
PiL

PiM + PiH
= oj+

m=1
mj( )mij (A3-1)

Log
PiL + PiM
PiH

= oj + d 2 j + m=1 mj( )mij (A3-2)

0j = 00+ 01 )1j+ 02 )2j +U0j (A3-3)

d 2 j = 2 0+ 2 1 )1j+ 2 2 )2j (A3-4)

mj= m0+ m1 )1j+ m2 )2j m= 1, 2.
(A3-5)

m A3

A4
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A3

Log
PiL

PiM + PiH
= oj+

m=3
mj( )mij (A4-1)

Log
PiL + PiM
PiH

= oj + d 2 j + m=3 mj( )mij (A4-2)

0j = 00 + 01 )1j+ 02 )2j +U0j (A4-3)

d 2 j = 2 0 + 2 1 )1j+ 2 2 )2j (A4-4)

mj = m0 + m1 )1j + m2 )2j m= 3, 4, , 11.

(A4-5)

A5

Log
PiL

PiM + PiH
= oj+

m=1
mj( )mij +

m=3
mj( )mij (A5-1)

Log
PiL + PiM
PiH

= oj + d 2 j + m=1 mj( )mij +

m=3
mj( )mij (A5-2)

0j = 00 + 01 )1j+ 02 )2j +U0j (A5-3)

d 2 j = 2 0 + 2 1 )1j+ 2 2 )2j (A5-4)

mj = m0 + m1 )1j + m2 )2j
m = 1, 2, 3, , 11. (A5-5)
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A5

5. 4. 3. 2. 1.

1.86(1.18) 1.29(1.18) 1.35(1.15) 2.09(1.04) 2.38(0.92) 1.74(1.18)

1.59(1.16) 1.74(1.09) 1.65(1.13) 2.27(0.88) 2.35(0.83) 1.88(1.09)

1.50(1.46) 1.07(1.08) 1.29(1.23) 1.68(1.32) 3.67(1.61) 1.73(1.59)

1.06(1.16) 1.46(1.39) 1.52(1.46) 1.82(1.39) 3.75(1.77) 1.82(1.67)

0.45(0.66) 0.32(0.50) 0.37(0.59) 0.70(0.75) 1.56(0.88) 0.62(0.79)

0.27(0.48) 0.69(0.77) 0.70(0.78) 0.97(0.84) 1.65(0.94) 0.80(0.87)

(%) 303(21.1%) 284(19.8%) 368(25.7%) 255(17.8%) 224(15.6%) 1434(100%)

0.38(0.63) 0.29(0.53) 0.30(0.54) 0.80(0.76) 1.06(0.80) 0.52(0.71)

0.21(0.46) 0.23(0.45) 0.29(0.50) 0.48(0.62) 1.70(1.00) 0.52(0.80)
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