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Abstract The purpose of this study is to find out whether image similarity between celebrities and
brands on social network service be a determinant to predict advertising effectiveness. To this end, an
advertising effect prediction model for celebrity endorsed advertising was created and its validity was
verified through a machine learning method which is a big data analysis technique. Firstly, the
celebrity-brand image similarity, which was used as an independent variable, was quantified by the
association network theory with social big data, and secondly a multiple regression model which used
data representing advertising effects as a dependent variable was repeatedly conducted to generate an
advertising effect prediction model. The accuracy of the prediction model was decided by comparing
the prediction results with the survey outcomes. As for a result, it was proved that the validity of the
predictive modeling of advertising effects was secured since the classification accuracy of 75%, which
is a criterion for judging validity, was shown. This study suggested a new methodological alternative
and direction for big data-based modeling research through celebrity-brand image similarity structure
based on social network theory, and effect prediction modeling by machine learning.
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Table 1. Definition of classification criteria for
celebrity-model image similarity

criteria Definition
Keywords for personal privacy, personality, lifestyle,
individual etc., not keywords for images as celebrities
(eg : marriage, scandle, anecdote, etc.)
Role Keywords related to social role or image as a
celebrity (eg. : Works, roles in the play, etc.)
Group Keywords mentioned in various groups or collective
relation relationships such as countries and political parties
Personal Keywords mentioned in personal relationships, such
relation as the name of a specific individual
Others Keywords not included to any of the classifications
quoted above
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Table 2. Judgment on predictive modeling through comparison of
predicted results by survey and modeling

M i M2 ... | Predictio
No. Prediction| nlby; Judge|
Celebrity Brand Celebrity Bran by surve modeling| ment
1 Kim, Yuna Maxim Kim, Yuna |Smart Aircon| AD 2 AD 2 T
2 Kim, Yuna Maxim Kim, Tae-hee [Kimchi-toktok| AD 1 AD 1 T
3 Kim, Yuna Maxim [Song, Hye-kyo Sulwhasoo AD 1 AD 2 F
4 Kim, Yuna Maxim Lee, Sung~kyung|  Laneige AD 1 AD 1 T
5 Kim, Yuna Maxim Jun, Ji-hyun | SK Telecom | AD 1 AD 1 T
6 Kim, Yuna Maxim Jun, Ji-hyun Zipel AD 1 AD 2 F
7 Kim, Yuna Maxim Jun, Ji-hyun Hera AD 1 AD 2 F
8 Kim, Yuna Maxim Han, Ga-in Donginbi AD 1 AD 2 F
9 Kim, Yuna | Smart Aircon |Kim, Tae-hee |Kimchi-toktok| AD 1 AD 1 T
10 Kim, Yuna Smart Aircon Song, Hye—kyo Sulwhasoo AD 1 AD 1 T
n Kim, Yuna Smart Aircon |Lee, Sungkyung|  Laneige AD 1 AD 1 T
12 Kim, Yuna Smart Aircon | Jun, Ji-hyun | SK Telecom | AD 1 AD 1 T
13 Kim, Yuna Smart Aircon | Jun, Ji-hyun Zipel AD 1 AD 1 T
14 Kim, Yuna Smart Aircon | Jun, Ji-hyun Hera AD 1 AD 1 T
15 Kim, Yuna Smart Aircon | Han, Ga-in Donginbi AD 1 AD 1 T
16 | Kim, Tae—hee |Kimchi-toktok [Song, Hye—kyo| Sulwhasoo AD 2 AD 2 T
17 | Kim, Tae-hee |Kimchi-toktok |Lee, Sung-kyung|  Laneige AD 1 AD 1 T
18 | Kim, Tae-hee |Kimchi-toktok | Jun, Ji-hyun | SK Telecom | AD 1 AD 1 T
19 | Kim, Tae-hee |Kimchi-toktok | Jun, Ji-hyun Zipel AD 2 AD 2 T
20 | Kim, Tae—hee | Kimchi-toktok | Jun, Ji-hyun Hera AD 2 AD 2 T
21 | Kim, Tae—hee |Kimchi-toktok | Han, Ga-in Donginbi AD 1 AD 2 F
22 |Song, Hye—kyo| Sulwhasoo |Lee, Sungkyungl Laneige AD 1 AD 1 T
23 |Song, Hye—kyo| Sulwhasoo | Jun, Ji-hyun | SK Telecom | AD 1 AD 1 T
24 |Song, Hye—kyo| Sulwhasoo | Jun, Ji-hyun Zipel AD 2 AD 1 F
25 |Song, Hye—kyo| Sulwhasoo | Jun, Ji-hyun Hera AD 2 AD 2 T
26 |Song, Hye—kyo| Sulwhasoo Han, Ga-in Donginbi AD 1 AD 1 T
27 |Lee, Sung—kyung  Laneige Jun, Ji-hyun | SK Telecom | AD 2 AD 2 T
28 |Lee, Sung—kyung  Laneige Jun, Ji-hyun Zipel AD 2 AD 2 T
29 |Lee, Sung—kyung  Laneige Jun, Ji-hyun Hera AD 2 AD 2 T
30 [Lee, Sung—kyung  Laneige Han, Ga-in Donginbi AD 1 AD 2 F
31 | Jun, Ji-hyun | SK Telecom | Jun, Ji-hyun Zipel AD 2 AD 2 T
32 | Jun, Ji-hyun | SK Telecom | Jun, Ji-hyun Hera AD 2 AD 2 T
33 | Jun, Ji-hyun | SK Telecom | Han, Ga-in Donginbi AD 1 AD 2 F
34 | Jun, Ji-hyun Zipel Jun, Ji-hyun Hera AD 2 AD 2 T
35 | Jun, Ji-hyun Zipel Han, Ga-in Donginbi AD 1 AD 2 F
36 | Jun, Ji-hyun Zipel Han, Ga-in Donginbi AD 1 AD 1 T

% AD1; 121, AD2: 182, T: True, F: False
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