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The Effects of Influentials on Successful and
Unsuccessful Diffusion in the Social Network®

Han, Sangman™*
Cha, Kyoung Cheon™**
Hong, Jae Weon™ **

Abstract

In this paper, authors focused on the difference between successful and unsuccessful items in
terms of the innovation and imitation parameters of Bass diffusion model. Each item was scraped by
members directly from the minihompies they visit. Top 50 items in terms of total number of
adoption are classified as successful items and the 50 items whose total number of adoption was just
below the average are classified as unsuccessful items.

In particular, authors are interested in investigating the role of influentials in the diffusion process.
Influentials are defined as those people whose network centrality (Indegree, Outdegree, and
Betweeness centrality) was larger than the mean centrality in their social network. Figure 1 shows
the plots of number of scraping, cumulative scraping, indegree, outdegree and betweenness of the

people who scraped the most popular item among 100 items.

Key words: Internet Ad, Image scale Adjective, Network analysis, Computer and IT industry
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<Figure 1> Number of scraping, cumulative scraping, indegree, outdegree and
betweenness of the people who scraped the most popular item
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The authors found the differences between
successful and unsuccessful items on the bass
diffusion model through equation 1. S is the
number of adoption of item i on time t, Vi, is
the cumulative number of adoption, N; is the
market potential of item i and 4, is the
dummy variable for unsuccessful items, {Table 1)
shows the estimation results of the parameters
of equation 1. (Table 1) also reports Adj-R®
and Akaike Information Criteria (AIC).

5 10 15 20 25 30 35 40 45 50 55 60

—o— OUTDEG

5 10 15 20 25 30 35 40 45 50 55 60

—o— BETWEEN

Vit
S = [erpf 'df + {quq’/‘ d/} ]\; I

i

]'(Ni_yi,t—l) (1)

The successful diffusion shows significant

difference in imitation effects, but not a
significant difference in innovation effects. This
implies that the success diffusion of an item
depends more on the intensity of interaction
between adopters and potential adopters. The
authors investigate the source of the difference

between the imitation effects of successful

(Table 1) Estimation results of equation 1

P Py q q, Adj -R* AIC

Estimated 002 302 -278
s 008 " - 0411 10.932

Vahle (*4) (44*) (*44)

( ** stands for 95% confidence level, *** stands for 99% confidence level.)
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items and that of unsuccessful items. In
particular, the authors focus on the role of
influentials in the difference between the imitation
effects of successful items and that of unsuccessful
items. The authors apply the t-test to validate

the hypothesis of whether there exists a

significant difference in the effects of influentials
in the diffusion process. The t-test results
show that there exist a significant difference in
the effects of inluentials (especially, Indegree and
Outdegree) between successful and unsuccessful
items. (Table 2) shows t-statistics for the test.

(Table 2y T-statistics of Influentials difference between successful and unsuccessful items

Indegree Outdegree Betweenness
390 3.95
t -statistics (k) (k) 114
<Table 3> Estimation result of equation 2

Estimated parametwers p q 4qs q Adj - R AIC
Indegree Continuous 013 015 214 4 23E-5 0.964 8.148
Discrete-1 011 019 193 001 0.962 8.183

Discrete-2 010 021 154 003 0.963 8.169

Discrete-3 010 017 497 010 0.954 8.391

Outdegree Continuous 013 017 111 415E-5 0.964 8.144
Discrete-1 011 .020 125 .001 0.964 8.129

Discrete-2 011 019 200 9.86E-4 0.963 8.153
Discrete-3 204 204 -970 -.002 0.506 10.755

(N/A) (NA) (N/A) (N/A)

Betweenness Continuous 012 017 196 1.979 0.963 8.172
Discrete-1 012 .020 046 002 0.958 8.294

Discrete-2 011 024 -.017 .006 0.955 8.359

Discrete-3 005 051 -.293 2.67E-4 0.946 8.534
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After the t-test, authors model the imitation
effect of Bass diffusion model as a function of
Influentials. This modified Bass model is shown
in equation 2. The estimation results are given
in {Table 3).

Vi

Siy =[p+{q-(1+qf ~df)+q* ~Inﬂuentiall)r} N ]

'(N[_yx,lfl) (2)

In equation 2, there are three measures of

influentials: Indegree, Outdegree and Betweeness.

FEach measures were tested using four different
types of operational variables: continuous measure,
number of people over one, two, three standard
deviation larger than average Indegree, Outdegree
and Betweeness which are called as Discrete-1,
2. 3 in (Table 3). Estimation results of this
modified Bass model show the significant
effects of Influentials on imitatation.

Finally, the authors test whether the effects
of Influentials on imitation vary depending on

the diffusion stage. This modified Bass model

(Table 4 Estimation result of equation 3

Estimated parameters p q q Gearsy Grakeors Adj- R AIC
Indegree Continuous 010 021 4.23E-5 623 051 0.964 8.134
Discrete-1 009 024 001 303 -.050 0.963 8.172

Discrete-2 010 025 .003 230 -138 0.964 8.131

Discrete-3 011 019 010 016 -210 0.957 8.323

Outdegree Continuous .009 023 4 15E-5 655 051 0.964 8.130
Discrete-1 .009 024 001 377 -.027 0.965 8.120

Discrete-2 009 023 9.87E4 338 -.025 0.964 8.145
Discrete-3 -012 465 -.002 1.377 368 0.524 10.719

Betweenness Continuous .009 023 1.979 507 017 0.963 8.162
Discrete-1 010 024 002 349 -.025 0.958 8.288

Discrete-2 009 028 .006 313 -.010 0.955 8.355

Discrete-3 .003 .059 2.69E-4 529 -154 0.949 8.485
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Is given in equation 3. In this model, authors
divided the diffusion process into three stages:
early (cumulative adoption rate is below 16%),
take-off (cumulative adoption between 16~5

0%), Inflection (cumulative adoption larger

than 50%). In equation 3. 4" and 92" are
the dummy variables for the early stage and
take-off stage. (Table 4) shows the estimation

results of equation 3.

s, =[p+(q+q - Influential -{1+q,,, -d"

Vi

takeoff
*+ Giteo 'd,’j ) N

]'(N,‘_yi,z—l) (3)

The estimation results of equation 3 show
that the effects of Influentals at “early” stage
on diffusion had the biggest positive values.
This implies that influentials have positive
influence on imitation effects and this influence
is stronger in the early stage of diffusion for
the successful adoption.

The implications of this paper are as follows:
First, authors conceptually extended Bass diffusion
model to incorporate the effects of social hubs
in diffusion process. Second, managers may use
the results of this study to understand the role
of influentials in various stages of diffusion
process. Third, managers need to utilize the
influentials or social hubs in the early process
of diffusion process in order to increase the
probability of success of the new product

launch.
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