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ABSTRACT

As respecting one’s privacy becomes an important issue in mobile device data analysis,
on-device analysis is getting attention, in which the data analysis is conducted inside a
mobile device without sending data from the device to outside. One possible application
of the on-device analysis is gender prediction using text data in mobile devices, such as
text messages, search keyword, website bookmarks, and contact, which are highly private,
and the limited computing power of mobile devices can be addressed by utilizing the word
comparison method, where words are selected beforehand and delivered to a mobile device
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of a user to determine the user’s gender by matching mobile text data and the selected
words. Moreover, it is known that performing prediction after filtering instances using definite
evidences increases accuracy and reduces computational complexity. In this regard, we propose
a two-phase approach to on-device gender prediction, where both discriminability and
popularity of a word are sequentially considered. The proposed method performs predictions
using a few highly discriminative words for all instances and popular words for unclassified
mstances from the previous prediction. From the experiments conducted on real-world dataset,
the proposed method outperformed the compared methods.
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(Figure 1) Overview of the Proposed two Phase On-Device Gender Prediction

Method



woted ALgAe] 4Y 5 AR

7 A%] o] g2l 49| 58

(Table 1) Confusion Matrix of the
Document Frequency
According to g of the
Author of a Document
and the Existence of w in
the Document

Gender
g g
. w d‘f w fﬁu}
Word existence — . -
w daf qw df Ju

wel gol W PS e wel Aol 4ol Ab
42} Aole] I/ EE Yehiy ds, 2 F71
th FAHOE 2 (95 o g3t o] 49
AL AL BRI w7t b 7hs
gkt

r&’L‘

m[o Lo

_11)1'
rQL'

DS gy =Plwlg) =df - 2)
ojuf, 2} )4 R FRQl A=A} el
g%l A = A dis) dAsty] wiel

A ksl o},

DSeEPS gtel whet 2} Aol el wje] A
iR o) ol gol 7171 W A eSS Sle)
AR DSE 7IEo2E o9 "olg A
Al PSE 7|Eo e n, /N9 golE A
8k, o= BE goll sl F stk AAH &
oA=& 7IE At goll wet p o} P E A
gt

28 g Q1] who] R Jwk 29k A 7171 W A 69

2.3 7171 W H¥ o=

e % af /\}%XH
S 5 ARgshs o] H el ulet
AR T, A AA Al Al
A 8 ARS Al T ARt oA A

AA d &S st} FAH R A B
ANA = Dg7]— = WA A= P7]- AbeE
o Gebd 2 WA el Awee] e
ojEo] AHEE o] ¥ AWt Zlv= A g
017|527} nHE A Go} =& nRFELS wol

o whd S A Aol = AU A EA o)
A

S ol v EFES Btk
o] HluLE o] &3t AW oS WS F
AelA FdatA T 94, Al wE
o] [ o] g Fedste] Wk WE
(frequency vector)& A/ ett} M= HE &=
fa= E715H, HEH o] dae g&dhs dol
Ao a9 tolAe] A Nes Vet
d& 5ol g =female & W, D,°] A& B
o toll A F W EALJTA £, oA EH ol

Ashs Qo) e 22 ol
TO =, f,5 ol dAelA Ao 7} g
o o] ikl it 7} B Ak ol g
o to] Aate] el g TP S At
A7k A5 W 5, 2 Ble s 0l 7 9
= Y&k @9 DS = PS #hS ov|gt
th dlE 591, g = female¥ ™, £,9] ¥4 A}
Aol 4 A A W BHEAJATGE 5 ol A
Apael Sgehe 940 ghe 100002 Fol
At} to] Aol Aol ¢d e fu o}
5,9 fALER AojEE, B AT A e ol

g Hlae] de] AREE=[8] FARI frARE



70 F=dAANGE A 21 A1

(cosine similarity)E %3t A (3)3} 7o

A elaey,

sim(g, 1) = % 3)
ofd, f, - s, F WS A& oJujsta g,
S lsl= 2F WE e 2718 et
npAeto g RE g = {female, male}oﬂ EH
g sim (g, t) #S HlaLate] o] Aze] 4
S dFsth F 7 Tl RS W, Azt gH

o 62z g A @e} o] Fojzn.

g =argmax, sim (g, 1) 4)

3. 2uld 7|7] A8} AH o=

A3

—

3.1 % Holg

Aok wale] A 3 A% o]
918 24 HeolHE o 8% 4% Bt

sk Axjel o] grelrl w4
a7] 913 Bue B BeAe 2a
& 7389 o <Table 2>= 43t dlo

of gk RS vepdth 79 £49 F

= 18912771 0.2 oA EZ A TAE= 53,382
A, F2A BE2A Y] A= 13574571 0 Ak &
b A9 Hat AolE 301k &2 359%he] 9]
oAz} Aol Blsl & S & ok 7AA
o® I BRI AH[A F 7P A2 Ul
oln] £ = T1(http://blog.naver.com)ol] A FA
£ T eH, FAU Ao HFEeE ]l
gk wolo] kS 7] Sl A zollA At
HERA BHAA FAE ER2IE A
Atk B2 $AZREE A g &
S Q&) mmm} sk= #497][14]19}F Lucene 3=
A7 A Aol FEEE dolrks AE 9]
o2 skt

rir

Agreks 7171 o) 24 7o) 45 B
71 A T GARRE 2ok 9 iES
SR FAROE, AA ARE deE
o) ol Fe Al A o] gate] mukl /)72
PE B AAA, HA A9, Bk, i

ﬂJ

%oz PHE Wi 9rES £45

<Table 2>0 LERE e} o], W4t 16

A 169 e FAE % 29 AAAA 2

Gol Folshainh, 8ol W wike) grE

o] Ht ol A} 534326k0], o4} 124945

Hol 2 olape] wukl BiEe] A9 gAbnch
7

F ol 7k 1 A2 s @ 5 gtk

_O|_
OE 3.‘3
ﬁ.ﬂ

-

ik

(Table 2) Summary of the Collected Datasets in Terms of the Total Numbers

and Average Lengths

Data type Category Total Female Male
The number of documents 189,127 53,382 135,745

Web document
The average length of documents(in word) 317 359 301

The number of users

32 16 16

Mobile text

The average length of texts(in character) 89,183 124,945 53,432
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(Table 4) List of the Top Five Selected Terms for two Genders According to the
Term Evaluation Measures, DS, PS, and CHI with the Term Description

Female

Male

Measure
Term

Term

Cebu Pacific, a Philippines airline(#] %3 A=)

Destroyer, a battle ship(7+%3})

Rose geranium(&EZA2Hg)

US Navy(v] i)

DS Overly expressing a fuss(r&]da])

Bull pen(&3l)

A cute words for calling a daughter(&

)

Starting(Z~E}9)

Child-rearing mother($-o}¢)

Comic Con(z®)

Thinking(#§2}) Thinking(A§7})
Person(AH#) Person(AF)
PS We(5-2]) Degree(H =)
Photo(A}31) Because(4i%)
Mind(?}F) We(5-2])
Mom( v} Director(#+5)
Women's old sister($14]) Movie(% 3}
CHI | Completely(&+4) Action(}4)
Husband(X1 %) Game(A )
Child(¢}o]) Battle(d %)
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