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Snowball Sampling Analysis of Viral Marketing Campaigns Targeting Market
Mavens

«T. Yoshida (University of Tsukuba)

Abstract— By analyzing consumers’ word-of-mouth activities using the snowball sampling technique, market
mavens were shown to be included more among influential consumers than average and acts as an information
hub between communities. A research question to analyze the community structure inside social networks is
also created. Based on these outcomes, we developed a multi-agent simulation framework. Simulation results
endorsed our framework that consists of a network model reflected community structure and consumer type
dispositions on the network. Moreover, we used the framework to analyze the method for improving the
effects of introductory offers. By accumulating the information of introducers, and moreover by removing the
information of introducers who does not introduce extra ones within particular period, suppliers can sieve

influential consumers.
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Table 1: Factor-matrix loadings among research ques-
tions.

Question Factor 1 Factor 2
Opinion leader = Market maven
QI 0.721
Q2 0.458 0.354
Q3 1.008 -0.108
Q4 0.709 0.213
Q5 0.791
Q6 0.352 0.406
Q7 -0.128 0.914
Variance 34.1% 25.8%
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Fig. 1: Opinion leader and market maven scores and
consumer types.
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Table 2: Consumer types of research respondents.

(a) Consumer types of screening research respondents.

LC OL MM FL %6 P
Screening Research Total | 543 (9.1%) 2,020 (33.8%) 1,923 (32.2%) 1,492 (25.0%)
Male 20-29 43 (13.2%) 145 (44.5%) 84 (25.8%) 54 (16.6%)  28.8  <0.001%**
Male 30-39 136 (11.7%) 496 (42.6%) 283 (24.3%) 249 (21.4%)  53.0  <0.001%**
Male 40-49 182 (11.5%) 562 (35.7%) 425 (27.0%) 407 (25.8%)  20.4  <0.001%*
Female 20-29 20 (6.1%) 154 (32.3%) 187 (39.2%) 107 (22.4%) 12.6  0.006**
Female 30-39 96 (7.3%) 353 (26.9%) 515 (39.3%) 347 (26.5%)  36.6  <0.001%**
Female 40-49 57 (5.1%) 310 (27.6%) 429 (38.2%) 328 (29.2%)  46.0  <0.001%**
% p < 0.001, ¥* p < 0.01, * p < 0.05, Sum of each row equals 100%.
(b) Consumer types of complementary/main/snowball respondents.
LC OL MM FL 203) p
Edy complementary | 101 (11.2%) 289 (32.0%) 264 (20.3%) 248 (27.5%)
Edy main 191 (20.0%) 286 (29.9%) 350 (26.6%) 129 (13.5%) 75.9 <0.001%**
Edy snowball 114 (16.6%) 179 (26.0%) 266 (38.7%) 129 (18.8%) 30.1/12.11  <0.001%%*/0.007**
mazi complementary | 101 (11.3%) 306 (34.1%) 285 (31.8%) 205 (22.9%)
mizi main 196 (19.5%) 306 (30.4%) 369 (36.6%) 136 (13.5%) 48.9 <0.001%%*
mizi snowball 104 (15.1%) 209 (30.3%) 259 (37.5%) 118 (17.1%)  16.3/8.11  <0.001***/0.044* 1

¥ p < 0.001, ** p < 0.01, * p < 0.05, Sum of each row equals 100%, tThe left side number is the chi-square value and the
p-value between random and snowball respondents. The right side number is the chi-square value and the p-value between main
and snowball respondents.
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Fig. 2: Six consumer phases and eight phase transi-
tions.
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Fig. 3: Possession rate transition by consumer type.
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Table 3: Estimated communication rates and phase
transition rates of the case of Edy.

(a) Number of someone to recommend per month.

Phase Content .C OL MM FL
N Positive 0 0 0 0
N Negative 0 0 0 0
R Positive 1.294 0.582 0.474 0.062
R Negative | 1.039 0.046 0.160 0.055
A+ Positive 1.810 0.302 0.771 0.138
A+ Negative | 1.557 0.214 0.098 0.059
A- Positive 0.248 0.287 0.190 0.155
A- Negative | 0.157 0.422 0.549 0.039
P+ Positive 3.258 1.651 1.555 0.810
P+ Negative | 1.611 0.161 0.259 0.126
P- Positive 1.857 0.218 1.246 0.238
P- Negative | 6.182 0.097 0.822 0.084

(b) Phase transition per hearing a recommendation.

Phase  Content  Transition | Probability
N Positive NtoR 0.040
N Negative Nto R 0.040
R Positive R to A+ 0.033
R Negative R to A- 0.032
A+ Positive A+ to P+ 0.027
A+ Negative A+ to A- 0.017
A- Positive A- to A+ 0.009
P+ Negative P+ to P- 0.001
P- Positive P- to P+ 0.012

(c) Phase transition by other reasons except recommendations
per month.

ransition C OL MM FL

NtoR 0.022 0.020 0.0I6 0.016
R to A+ 0.060 0.045 0.043 0.023

R to A- 0.024 0.016 0.017 0.014
A+ to P+ | 0.079 0.105 0.088 0.128
A+ to A- 0.006 0.006 0.008 0.020
A- to A+ 0.006 0.006 0.011 0.003
P+ to P- 0.006 0.009 0.015 0.011
P- to P+ 0.006 0.007 0.023 0.003
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Table 4: Estimated communication rates and phase
transition rates of the case of mizi.

(a) Number of someone to recommend per month.

Phase  Content LC OL MM FL
N Positive 0 0 0 0
N Negative 0 0 0 0

R Positive | 0.524 0.639 0.361 0.170
R Negative | 0.432 0.308 0.338 0.143
A+ Positive | 0.885 1.038 1.092 0.763
A+ Negative | 0.805 1.030 0.528 0.313
A- Positive 1.140 0.464 0.322 0.135
A- Negative | 2.172 0.887 0.827 0.314
P+ Positive | 5.320 1.782 2.709  1.102
P+ Negative | 1.852 0.501 1.052 0.265
P- Positive | 2.315 1.460 1.923 0.371
P- Negative | 4.269 2.093 1.642 0.429

(b) Phase transition per hearing a recommendation.

Phase  Content  Transition [ Probability
N Positive NtoR 0.077
N Negative N to R 0.077
R Positive R to A+ 0.035
R Negative R to A- 0.012
A+ Positive A+ to P+ 0.123
A+ Negative A+ to A- 0.019
A- Positive A- to A+ 0.003
P+ Negative P+ to P- 0.004
P- Positive P- to P+ 0.004

(c) Phase transition by other reasons except recommendations
per month.

[ransition L.C OL MM FL
NtoR 0.019 0.019 0.014 0.017
R to A+ 0.025 0.024 0.025 0.014
R to A- 0.010 0.022 0.011 0.010
A+ to P+ | 0.026 0.039 0.067 0.053
A+ to A- 0.017 0.017 0.015 0.035
A- to A+ 0.009 0.001 0.003 0.001
P+ to P- 0.012 0.015 0.015 0.020
P- to P+ 0.010 0.019 0.011 0.010

Table 5: Frequency of recommendations to frequent
counterparts.

To Ist To 2nd To 3rd To 4th
person  person  person  person

In the recent T mth 0.222 0.143 0.099 0.098
Mean of 6 mths 0.470 0.277 0.151 0.145
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Table 6: Multiple comparison tests of network attri-

butions between all pairs of consumer types.

[ LC OL MM FL t D
N [ 530 1,941 1,846 1,370

Degree

1st Q. 38.3 33 36 23

Median 76 62 69 51

Mean 116.0 98.3 105.3 71.9

3rd Q. 151.8 119 131 91

LC-OL FHF - 3.92 <0.001
LC-MM n.s. n.s. 1.91 0.268
LC-FL HoAK - 8.55 <0.001
OL-MM - *ok 3.26 0.006
OL-FL o - 7.44 <0.001
MM-FL HoHk - 10.14  <0.001
Community size

1st Q. 4 4 3 3

Median 6 6 6 5

Mean 13.92 10.23 10.19 8.25

3rd Q. 12 12 11 10

LC-OL n.s. n.s. 1.04 0.729
LC-MM n.s. n.s 2.28 0.103
LC-FL HoAk - 6.36 <0.001
OL-MM n.s. n.s 1.97 0.199
OL-FL o - 8.05 <0.001
MM-FL ok - 6.14 <0.001
Number of jotning communities

1st Q. 3.85 3.92 4.33 3.20

Median 8.20 7.7 8.57 6.91

Mean 13.76 11.86 13.81 10.58

3rd Q. 15.24 1295 1549 12.66

LC-OL n.s. n.s. 1.94 0.21
LC-MM n.s. n.s. 0.86 0.824
LC-FL HAK - 3.77 <0.001
OL-MM - Hokk 4.52 <0.001
OL-FL * - 2.92 0.018
MM-FL Hokk - 6.78 <0.001

*¥% p < 0.001, ¥* p < 0.01, * p < 0.05, -: the smaller side of a
pair of significant population means, n.s.: not significant
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Table 7: Comparison of research results and network
models.

Research A B

1st Quartile 28.0 37 37

Degree Median 58.0 73 73
(ALl Mean 92.5 92.5 92.5
3rd Quartile 117.0 131 131

i Ist Quartile 3.0 4.0
Community 5 o 5.0 6.0
S1e Mean 6.5 8.0

(Al 3rd Quartile 7.0 10

Ist Quartile 38.3 39 39

Degree Median 76.0 77 77
(LC) Mean 116.0  98.0  98.0
3rd Quartile 151.8 144 144

Ist Quartile 33.0 38 38

Degree Median 62.0 74 74
(OL) Mean 98.3 944 944
3rd Quartile 119.0 131 131

Ist Quartile 36.0 43 43

Degree Median 69.0 85 85
(MM) Mean 105.3 101.4 101.4
3rd Quartile 131.0 142.8 142.8

1st Quartile 23.0 28 28

Degree Median 51.0 57 57
(FL) Mean 71.9 75.9 75.9
3rd Quartile 91.0 105 105
Cluster coefficient 0.024 0.310

A: Configuration model, B: Our model.
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Fig. 5: Diffusion rate transitions of Edy and mixi un-
der each scenario and research data.
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Table 8: Simulation results in the case of mixi.

(a) Diffusion rates at the last step.

All LC OL MM FL
Base case | 41.6% 46.5% 40.1% 48.0%  33.0%
41.4% 45.3% 39.5% 47.2% 33.7%
Case1 | (510) (5.71) (4.78) (6.41) (-5.05)
Kook Kok Kok Kok kK
41.1%  46.0% 39.1% 46.2% 36.5%
Case 2 | (1.54) (2.32) (8.65) (13.2) (-24.5)
* Kook Kok kK
Research
Results 30.5% 31.6% 32.2% 33.3% 23.8%

K p < 0.001, ** p < 0.01, * p < 0.05. Case 1: Configuration
model. Case 2: Degrees and numbers of joining communities
are not considered. Numbers in parentheses are t-values
between base case and another case.

(b) Numbers of people who gave influence when started using.

LC OL MM FL

Base case 514 981 1002 306
18.3% 33.4% 36.1% 11.4%

Case 1 495 962 987 310
18.0% 35.7% 36.0% 10.7%

Case 2 505 964 978 331
182% 34.8% 36.3% 11.5%

Base case 702 1150 1332 414
with campaign  19.5% 32.0% 37.0% 11.5%
mixi snowball 15 10, 30300 375%  17.1%

respondents

(c) Rate of phase transitions that recommendations aroused.

Recognition  Attention  Possession
Base case 44.2% 41.3% 66.7%
Base case
with campaign 45.1% 45.8% 72.9%
Research results 44.8% 53.1% 82.2%
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Table 9: Effects of introductory offer strategies.

Number of Number of "Registered

introduced agents at the last step
customers LC OL MM FL
Case 3 419
62.0 122.4 125.0 39.4
Case 4 483 17.8% 351% 35.8% 11.3%
45.3 70.0 82.2 24.4
Case 5 476 20.4% 31.5% 37.0% 11.0%
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