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ABSTRACT

Gender information of a smart device user is essential to provide personalized services,
and multi-modal data obtained from the device is useful for predicting the gender of the
user. However, the method for utilizing each of the multi-modal data for gender prediction
differs according to the characteristics of the data. Therefore, in this study, an ensemble
method for predicting the gender of a smart device user by using three classifiers that
have text, application, and acceleration data as inputs, respectively, is proposed. To alleviate
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privacy issues that occur when text data generated in a smart device are sent outside,
a classification method which scans smart device text data only on the device and classifies
the gender of the user by matching text data with predefined sets of word. An application
based classifier assigns gender labels to executed applications and predicts gender of the
user by comparing the label ratio. Acceleration data is used with Support Vector Machine
to classify user gender. The proposed method was evaluated by using the actual smart
device log data collected from an Android application. The experimental results showed
that the proposed method outperformed the compared methods.
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(Table 1) Features Utilized for Acceleration Instance Classifier

Feature Description Example
weekday | Weekday/weekend identification weekday io’
weekend = 1
hour Time slot 24
cnt The number of data collected in a unit time 41 per one minute

{X, Y, ZJmin | The minimum value of data collected in a unit time(X, Y, and Z axes)| 0.0360107421875

{X,Y, ZYmax | The maximum value of data collected in a unit time(X, Y, and Z axes)| 6.20950317382813

{X,Y, Z}avg | The average value of data collected in a unit time(X, Y, and Z axes)| 7.06655833789063

{X,Y, Z}var | The variance of data collected in a unit time(X, Y, and Z axes)

0.04179000118217

norm The average value of L2-norm of X, Y and Z axes data in a unit time| 4.12770853245654
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(Table 2) Summary of Collected Data

Data type Category Male Female Overall
The number of subjects 11 9 20
Smart device | The average character length of text data 45633 140,668 83,399
log data The average number of installed applications 325 359 340
The average number of acceleration instances 251 472 347
The number of blogs 97 65 162
Blog data The number of documents 135,745 53,382 88,399
The number of extracted words 137,743 117,941 141,509
The average character length of a document 1,327 1,520 1,381
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(Table 3) Top Ten Most Popular Words in Collected Smart Device Text Data

Gender Words
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Older sister(Y) Sweet heart(%F7]oF) Tomorrow(W%) Now(#&) Thanks/gratitude(Z+A}H
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(Table 4) Case Study: Matching Words
Male wordset Female wordset
Word Frequency Word Frequency

Director(7=) 2 Mom(#}H) 332

Movie(%d 3} 34 Older sister(¢14) 691

Answer(3%) 0 Completeness(gH4) 175

Problem(+A) 47 Husband(X1 %) 0

Movie release(7]%-) 1 Child(e}e]) R

Emergence(5-7%) 1 Our/my(# 3]) 46

Production(#2}) 1 I(A 7} 81

Appearance(% ) 1 We($-2]) 227

Action(§A41) 0 These days(2%) 35

Original work($ ) 0 This time(2H) 2
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(Table 5) Case Study: Executed Applications

Application name Category Description Labeled gender
KakaoTalk Communication Mobile messaging service Male
NH Smart Banking Finance Mobile banking service Male
Coupang-discount, mart Shopping Social commerce Female
Naver Music Music and audio Music streaming service Female
PhotoWonder Photography Photo editing service male
Naver Calendar Productivity Personal schedule management Female
Snapchat Social Photo conversation service Female
Kakao Home Personalization Android launcher Female
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