
Supplementary Material 2: Applications to Real Dataset

Using the Proposed Social Influence Model
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(a) α (b) δ (ω = 0.895)
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Figure 1: Social Influence Model: School 1
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(a) α (b) δ (ω = 0.157)
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Figure 2: Social Influence Model: School 2
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Figure 3: Social Influence Model: School 3
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(a) α (b) δ (ω = 0.165)
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(a) α (b) δ (ω = 0.505)
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(a) α (b) δ (ω = 0.086)
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(a) α (b) δ (ω = 0.767)
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(a) α (b) δ (ω = 0.502)
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(a) α (b) δ (ω = 0.754)

−1.4

−1.3

−1.2

A
lp

ha

0.1

0.2

0.3

0.4

0.5

In
flu

en
ce

(c) γ (d) βi

1.4

1.5

1.6

1.7

W
ei

gh
t

●

●

●

●
●
●●

●
●
●●●
●

●●

●●●●

●

●●●●●●●

●
●

●

●
●
●●
●
●

●
●●

●●

●●●
●●●
●

●
●

●●●●

●
●

●●●

●

●

●●

●

●
●●

●●

●

●

●

●

●
●●

●●
●

●

●

●

●
●●

●

●

●
●●
●

●

●●●

●
●●●●●●

●

●
●●●
●
●
●

●●

●
●●●
●

●

●●

●●●●
●

●

●

●
●

●

●●

●

●
●●
●

●
●●●

●

●●

●●

●●

●
●●
●
●
●●●

●
●

●

●●
●
●●
●

●

●
●

●
●

●

●

●

●

●
●●

●
●

●●

●

●

●
●

●●

●●

●

●

●
●
●●

●

●

●
●●

●●

●●

●
●

●●

●

●

●

●

●

●

●

●

●●

●
●●

●

●●
●

●

●●
●

●

●●●

●

●

●●
●
●●●●

●●

●

●

●
●

●
●

●

●●

●
●
●

●

●●

●●●

●

●●
●●●●

●●●

●
●●

●●●

●
●●
●●
●●
●
●●
●
●●●
●

●
●

●

●
●

●

●

●●

●●●

●

●●●
●
●
●
●●

●

●●●
●●

●

●

●

●

●

●
●

●

●

●●●
●

●

●

●

●

●

●

●●

●
●

●●●

●●●●●●

●●
●

●
●●●●

●

●

●

●

●●●

●
●●●●

●

●●

●

●

●●

●●●●●●●

●●
●●

●

●

●●

●●●
●

●

●

●●

●

●
●●

●●●

●

●

●●
●

●●

●

●

●

●

●

●

●

●●
●

●●●

●
●

●

●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●
●

●

●

●

●
●●

●
●
●●

●

●

●●●●

●

●

●

●
●

●

●
●
●
●
●

●

●●

●

●

●

●●

●

●
●●

●
●

●

●

●

●●

●●●●

●

●
●

●

●
●

●

●

●●

●●●●
●

●●●●

●
●●●

●●●●
●●

●

●

●●

●●
●
●●
●

●

●

●
●●●

●

●●●

●
●

●

●

●●●

●
●

●

●

●

●
●●●●

●

●
●
●●●●●●

●

●

●●

●●

●
●●

●

●

●
●

●

●●

●
●

●

●

●

●●

●
●

●●●●●

●

●
●

●●●

●

●●●●

●

●

●

●●●

●

●
●
●●

●●●
●

●●

●

●
●●

●

●

●

●

●

●●

●

●
●
●●●●
●●

●
●●●●●
●●●
●
●

●

●
●

●

●

●
●●●●

●

●●●●

●

●

●
●●●

●

●●
●
●●

●

●
●●

●●

●

●●●●●

●
●
●●
●
●
●

●

●

●

●●●●●

●

●
●●●●

●
●

●

●
●●
●●

●
●●
●
●
●●

●

●
●●

●●

●

●

●●●

●
●

●

●

●●

●

●

●

●

●●
●

●

●

●

●●
●

●●
●
●●●

●●●

●

●●●

●
●
●

−2

0

2

1 2 3 4 5 6 7 8 9 10

(e) θk (e) interaction map

●

●
●
●

●

−0.2

0.0

0.2

0.4

0 1 2 3 4 5 6 7 8 9 10
Sum score

T
he

ta
 e

st
im

at
es

●

●

●

●

●

●

● ●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

1
2

3

4

5

6
78

9

10

−2

−1

0

1

2

Figure 26: Social Influence Model: School 31

27



(a) α (b) δ (ω = 0.313)

−1.7

−1.6

−1.5

−1.4

−1.3

A
lp

ha

0.0

0.1

0.2

0.3

0.4

0.5

In
flu

en
ce

(c) γ (d) βi

1.3

1.4

1.5

1.6

1.7

W
ei

gh
t

●
●

●

●
●●
●●●●
●●●●●●
●●
●●●●●
●●

●

●●

●
●

●

●
●●
●●●
●
●

●

●●●●●

●
●

●
●
●

●

●●●

●●●

●●●●●

●●
●●

●

●●
●●
●●
●
●
●

●

●
●
●●

●

●

●

●●
●

●

●

●
●

●
●
●
●●●●
●

●
●●●●

●

●●●
●●
●
●
●

●

●●

●

●

●●

●

●

●
●●
●

●●
●
●●
●

●●●
●
●

●
●
●●●●●

●

●●●●
●●

●

●

●●●●
●
●●

●●
●

●
●●
●
●

●

●

●

●

●

●

●

●●●●

●
●

●●●●●●

●

●

●●●●●●

●

●●●●
●
●●

●●
●●
●

●

●●●

●●
●●
●
●●●●●

●
●●

●
●

●●

●●
●●
●
●

●●
●
●
●

●
●

●
●
●●

●
●●
●●

●
●
●●
●●●●●

●

●
●●●

●●

●

●

●

●●●

●

●

●●

●
●
●

●
●

●

●

●

●●

●●
●

●

●

●
●

●
●

●

●●●●

●

●

●●●

●●
●

●●●

●●

●
●
●●●●
●
●

●●
●●

●

●
●

●
●
●

●●●●●

●
●●●

●

●

●
●

●

●

●

●

●
●
●●●

●
●●●
●●
●●

●●
●●●●

●

●

●
●
●
●●●
●
●
●

●
●●

●●
●●

●

●●

●

●●●
●

●●●

●

●

●

●●
●
●

●
●
●

●

●

●
●●
●●●●●
●
●●

●
●●
●●
●●

●●

●
●●
●●

●

●
●

●

●
●●
●

●
●●

●

●

●

●●●

●
●

●●●
●●

●

●

●●

●
●
●●

●
●●●●
●●

●

●●●

●●●

●

●

●

●

●

●●
●

●

●●●●●●●

●

●●

●

●

●●

●●

●

●●●●

●●●●●●
●●

−4

−2

0

2

1 2 3 4 5 6 7 8 9 10

(e) θk (e) interaction map

●

●

●
●

●

●

−0.5

0.0

0.5

1.0

0 1 2 3 4 5 6 7 8 9 10
Sum score

T
he

ta
 e

st
im

at
es

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●1
2

3

45

6

7

8 9

10

−2

−1

0

1

2

Figure 27: Social Influence Model: School 32

28



(a) α (b) δ (ω = 0.849)
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(a) α (b) δ (ω = 0.807)
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(a) α (b) δ (ω = 0.055)
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(a) α (b) δ (ω = 0.042)
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(a) α (b) δ (ω = 0.142)
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(a) α (b) δ (ω = 0.556)
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(a) α (b) δ (ω = 0.152)
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Figure 52: Social Influence Model: School 60
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