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Abstract: Rapid development of mobile devices now enables one to conduct market analysis based on massive
data collected from online transactions. When data collection sources are limited a part instead of
complete survey, however, the resulting dataset could be biased and would not represent the entire market
appropriately. The purpose of this paper is to develop an approach for extracting a sub-dataset from the
collected dataset so that a given indicator, obtained independently, representing the entire market would
become consistent with the same indicator obtained from the extracted sub—dataset. For the smartphone
applications market, for which online transaction big data have been collected, a model to extract a sub-—
dataset for the above purpose is constructed and develop an algorithm using a genetic algorithm for it.
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Figure 1 Outline of genetic algorithm

AR TIL, =2—Y— b(ERZV T Na—HP— TSN
ﬁ%%?OI&EEﬁxb%LM%E#é.%mmiwf
— T _RTTEEEER LY T —F— D 21T 5 5
HL, 2= —BHEINSE L TEEREZHERL, ThEi
a—WP—JBME T LI A21T 5 HiEO 2 RO EZ B Z
o, MiEE TRtk X0, #BEE [a—9—8
PRI L) & L5 REIMEETOMEIE, (p)pes &
Y, a—YF—@ENEETIE je] TEORMBEERY,
DL OEEII () pep, L7275, BEMHEITREAS K
NETHRESINHKICERI D DN D Z ENRTREND. £

AUSKE La— S — @R A, S LY S EE

WNOBURFEA D72 TROR H N Z L3 PRTE 573,

BEZ L oD TY o T2 —F— DA FHE L &
N RENEL D AREER & 5.
EEMHEOEIE (x) pep PBISEL, Yo FLa—H—
OFM 183 IESWTHETS. 1o (1) XDV
i, &2 (2) XEMZLTWRWEZIZFLT 4
B P %252%. ZOZOOFMENTZ L TWAEHEITIT,
ME3 DT TV 2L O MAU EIA DOZEDKF

(©2022 Information Processing Society of Japan

Vol.2022-MPS-137 No.1
2022/3/3

Z C_Q_ZjE]WijEBjnMaxbl

aea|Mm Yben Xp |

TEZ2%. £oT, BISEITNIWVIEI B E L.
a—Y—@BHRHHE T, = =B j e T
i1 ORBLEN | ZEDDILERDD. HARLE
NEC 0, BRI DRI 1
N7 AT TV = a VTTGEIRTORN j offtE=
— =B EEHTADEbD LTS, I, &E20F
NA AT L DO ANEIZHONTE, 2—P—J&ME j(€))
TV, »OT A A@M (e Oa—V—HE p; &
s, 770 20 MU EHFIECOWT, Stk
TGO —F—BHELRICEDET T = A Sy 74%
Bow, CHIEZAT-> QW z)y, o—F —@HERIT Tz
DOYEITRL P T AND MAU OEEEFDFE EHED
MAU DEIE & DI WS, 2F 0,

I, Aw—

Xp = G
bEB;

Zbeyjnsixb

Zbijxb
ZWTC LTWARWE XIS, BISEIIANT AT 4 E P 25
Z, Wil LTW5D L&

2o
ThHEz25%.

MR ZAED T2 DI & R DR @R L, ZX$ 52
LT EERZERT 5. BlER DA ERNT 5 2 L2l
RN E L5 BRICHOWTERZXEMND. £z, &
(& o ThEZH S FREROBIEF 2 2L S DR
ERIFABEFITHLT, R p TBIR). TOK
A, BUHACE AR & Ak S VT A EIRTED 72220370 B IR
ICAEZRDERZ RIS 2 2 L1C DD, ZHIFAEFER
LFEEND.

<pij— <z, Vi€Up_q I

Ca ZbEBjﬂMa Xb

m ZbEB]- Xp

4. VU NHHER

i CRLEFEERAY— T T TV r—a
ﬁ%@?%&%%&tbtiﬁﬁfa WEA LT
Na—P—aftT 5. EBRT—2I1%, +aREHo BT
W — DG & 5 CUNEE E 7 Android A~—F 7 4
WNTOT 7Y r—va VHMT =2 &l fflisnizb o
THDH. ZOT—HTlE, 2= —FNTHIZTT X LT
a2—H—ID BNE52bh, Fa2—F—ID THOEDT Y
ZRE), BEL7ohniskEhTnd. 2 —F—1D T4
ME@BLTC—BICEVIELNTHT, HAZEETE R
B TT —Z M58k, TSN TS, 2—F—DHjl,
FERBERIT =P —DBAN LIZNFIZE STV D,
#HEX, Intel(R), Core(TM) i5-9500, 3.00GHz, * &V
8.00GB @ PC TH o 7-. EBHAT —¥ TiL, T34 &



TR RS
IPSJ SIG Technical Report

BYEZ 2 FEE (r=2), [L]|=17, || =20, ]| =12,]4] =
44 THEfELT7=. (2) KD z X T_T» ielul, T
0.05 LFRE L1-. FEBT — & CiIfiiHi=——V—$&/ 7
HELTWS., £7-, 1=[03|B|]] &7 %. Blzpy7r LY
A LTI, WEEDORF VT 4 P=1000, T/ Y XA
O T AT, BbAAS SRR LI 255, F
PR COEBIFTHEMED S EH R O LIRZ 3B & Lz,

FAEERD, Yo Fha—F—ETUEVER L 225 2
EME L, AR TOY T — g T OfEIT
WEIVBWERBZEOND Z &5, WIHIEREEA iy
DHEALFE 1 LT D 1/|By] & Liz. fE{EEIE 1000
E L7

4.1 NI RA—ZHBFE

BRI & AR E D X ) 2 iikaEAT 500 &
ST, BOSZERMECINEKROES R ENERARD. 22 TIER
LISRT 4 b= V& IET D, Zhic, ZREROMHER p
EEZIEEOHFLNEREOFMELX 2 17T, K 2
IE 5 EORITOFEEMETH S, =721, HEELER @R
HHUEREONT 200, X HEIT 2 & LTWA., ZofRE
D, ERERBOMEITH D LT, —/L C B2 hhH,

a—Y—REMHEREOVTNTHENL TV, LoT,
—/VCERATS.

£ 1 \EMNTAIY ZLAOEROL—L

Table 1 Selection rules for genetic algorithm

ERES: 27N

B FIRD & I JE
&E1EEEL—
Ly Miz& v 14
IR

R AT o3
JEDARWIEIZ F
flER & AR %

AN 4PN
2 FEAE T (Tterated
Eitilan Genetic Search | Generation Gap

[31) [4])

JL—)L A JL—)L' B

(Minimal

= pet

I G E B
AL A A 7
CEE P
i

JL—)L C JL—)L' D

(©2022 Information Processing Society of Japan

Vol.2022-MPS-137 No.1
2022/3/3

1

EA mB

09
038
0.7
0.6
05
04
03
0.2
01

0

0.001 0.005 0.010 0.001 0.005 0.010

F‘D&};TEI

i 21— Y B TE

& 2 BRL—IC X B BRI
Figure 2 Comparison of the best value for selection

rules

WA, ZRERZE B, HRLRINR O BUR RS, SR
INT A =R EIRET HT-0IZ, 300 AR TOE T X —4
TETOR B A bl U7-. 23R R, X 2 OfE R
2 5130.001 i BWAERTH 72, L/ WESE
TE®T,0.0000, 0.0001, 0.0005, 0.0010, 0.00500.0100
O 6 M TR E Lz, 50 % Z & Ok BB OR # %
B3R T. T 2Tk, BUEEER 500, R A2 & LT
p 12 0.0001, 0.0005, 0.0010 TRERENLNT LD
D, ORI EIRERFEE p 120.0010 & L7-. &
BUERIR B O FE A1, 100 2> 5 600 £ T 100 2 A TH 2

el U7z, 300 AR TOR BFAGMEOR R A 4 1277

T ZTIE, ZESRAERMERIT 0.001, AN EEIT2 LTV
5. BEAEEINT 513 5 S L WVFHIEE & 22 > 7228, 600
TEHE LS EAL L7272 %, 1000 {E 4 Hr 8 SRR s o0 BLE (8
L 500 & Uiz, X EEIT 1 05 12 S CHi & Lz, f&
BB 5I1RT. b AUETIIRERENRRL, bodkb
FWVEHMEE AR L7 8 ERETHI L& L.

09 —e=0.0000  =e=0.0001
038 0.0005 0.0010
0.7 ~e=0.0050  =e=0.0100
t._ﬂo.ﬁ
H o5
™ 04
B 0.3
0.2 -
0.1
0
50 100 150 200 250 300
5

X 3 ZRIRIE B p i

Figure 3 Comparison of mutation rate



TR RS

IPSJ SIG Technical Report
0.6
05

m 04

B 03

i

o 0.2

0.1

100 200 300 400 500 600
BEARH

B 4 R O BRSO 300 HH4r T R E
Figure 4 Comparison of the best value at 300
generations for parent population used in

replication selection

0.25
0.20
1l
iz 015
RE R
™ 0.10 =
0
0.05
0.00
1 2 3 4 5 6 7 8 9 10 11 12
R =

5 AN EEH 300 AT 0 FEE
Figure 5 Comparison of the best value at 300

generations for the number of intersections

42 RER

Vol.2022-MPS-137 No.1
2022/3/3

THERMBICHE LA TETWD EWVE 5. MAU EISiC
DVWTHRFL, RRMEE BICEEBHT LT Y AL —P—
BAERFHER R /N SVMEE > THRY, o7 a—
Pk bE LTS EVEDS. L, 2—F—J&
PERFIH T, SEREHEICENT, T ZABEEIS O
FHBIEE 23 > CR Y, BRI L2 Z &2k &k
DEEENEL o TLE-o TS, Lo T, HiHo4ft
2 L 3OELLEEMTDINTRIEOENTHAMLEE LN
25. %7, 2) Ko z; OEICEDIHABELMLEL NS,
FHGHENE I ATT — % 25812 L7 T B 7228 L 2k
ETE RN, RET K L TUTEBHT LI Y XA
OHFNBEVIBEOBNTHEEOKME L 7 o —
HF—rHTx.

5. £¢%

A= 74T TV r—varifioEshi ey
T =2k L, MMEIELND TSRRICET 25
DR LG LTS L S RE T — AL T X —F
YTV RO 5T VAL, EEGHR R
LOBEHT VT Y AL TG T — 2 Z2HIH T 2 FE4 R
L, BT —ZICk 0 20F ML KRIEL T,

R L U CIT MAU & W72y, i 2RI BIOREoE
AR, HEL T 2770 r— 3 U OBRFTIEOKRFES
BORETHS.

#£ 2 FIEOFHEAER
Table 2 Results of calculation by each method
BHG W BB T LT Y XL
EfEMHE 2-F-RB

3rANOEBRET—4% (a, b, ¢) THAELIEEREZR B
9. 3. 1 Hi Cik 7= G L ) L3 — (CBC ver. 2. 6. 0) MAU EI&7%  a 0.371 0. 551 0.194
ERAOCTRES . ARG EZ R < FHERM O ERY, & wefn b 0.942 0. 608 0. 228
ERIT LY XA ERBEIC SR & L. 2 ORI R c 1. 075 0. 559 0. 205
ENF NG A IR EME N1 & Lz, fREER 2 MAU El& 7 0. 084 0.108 0.032
WoRT. FElE E N} b 0. 255 0.122 0.028

i) W; Sben ntq X c 0.316 0. 120 0. 025
® NAU BIA =R s A -
- Laca [ LbenXp FRA B a 0. 395 0.434 0. 392
e W Zbes Mg MHEIEZER b 0. 423 0. 385 0. 420
O VAU BN FER AN maxge, [ — 2L e N
m Zvep b fn c 0. 334 0. 420 0.410
. . <5, FNA A 0. 050 0. 048 0. 047
o T AIERIA R S, |pr - 22 7oA AR
Lben *p P A 0. 050 0. 045 0. 045
.. . 5. (A 0. 050 0. 043 0. 045
® TS RJEMERIE ARG maxer, o, |Pi _x B‘be AE - ‘
Zpes Xp =z —Y  a 1. 406 1.132 1.109

® = —¥—HEIE: Ypepxpn/l —HES b 1.003 1. 152 1.077
ThVy, BT ATY X AL 5 BIORITONYE Z2 R, c 1. 000 1.239 1. 080
FEEHHEE T, Wiy 3 B OFE EIREFREINIZIX
b o) Y AN WA RN el

=& 2006, FTT AL ZABEEISGIZELT, EOFE
(©2022 Information Processing Society of Japan 5



TR RS
IPSJ SIG Technical Report

51 FSCHR

(1]

(2]

(3]

(4]

Batista, G.E.A.P.A., Prati, R.C., and Monard,
M.C., “A study of the behavior of several methods
for balancing machine learning training data,”
ACM SIGKDD Explorations Newsletter, 6(1), 20-29,

2004.

Tsai, C.-F., Lin, W.-C. , Hu,Y.-H., and Yao, G.-
T. “Under-sampling class imbalanced datasets by
combining clustering analysis and instance

selection. I,” Information Sciences, 477, 47—
58, 2019.

Ackley, D.H. “An empirical study of bit vector
function optimization,” Genetic Algorithms and
Simulated Annealing, 170-204, 1989.

Ve, /NPT, JHREE, “EERT7T AT Y XA
BIF L MARZMRET LV ORE LFM, 7 ALHAETS
8, 12 (5) , 734-744, 1996.

(©2022 Information Processing Society of Japan

Vol.2022-MPS-137 No.1
2022/3/3



