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Abstract: There is a demand to maximize the number of successful couples in match-making party called
Gokon. In this paper, we propose a method to find good affinity patterns between man and woman from
resulting matches of Gokon by encoding their attribute information and using evolutionary computation
scheme. We also propose a system to assign the best members to each Gokon based on the method. The
purpose of the proposed system is to derive good affinity patterns. For this purpose, a specified number of
solutions as chromosome of evolutionary computation (EC) are initially prepared in the system. By feeding
back the results of Gokon to the solutions as fitness value of EC, semi-optimal solutions are derived. To
realize the proposed system, we need simultaneous search of multiple different good affinity patterns and
efficient evaluation of solutions through many Gokons with various attribute members. To these challenges,
we devise new methods for efficient selection operation and reuse of the past matches to evaluate new solu-
tions. To evaluate the system, we prepared a comparative method which uses attribute information between
a man and a woman who made a match as a solution. Through computer simulation, we confirmed that the
proposed system achieves twice as many successful couples as the comparative method with about half of
evaluation times.
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Table 1 Algorithm.
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Fig. 2 Example of solution representation.
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KTHb0bHD, ThoOMMICIE, HMEISEETLE
HWOKEL 4.1 BTl L) 2 TRIFLETH L. £
INT A=Y DFEEETR 2 | TRT.

RERTIE, B 11 @ 5 DO4FHMEISEVE Z05, K (8)
ZHEN Ty TUDRIALT B & W) BRETERZITo72. £
D7z, FIHBEBOBMEMEZ —FRELETER T 2 L, Iy 7
VBT EAT IR IZR D) (F8k A1 BHE), BEEHEE v
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Peak1 00000000000000000000
Peak2 00000000001111111111
Peak3 11111000001111100000
Peak4 11111111110000000000
Peakb 1111111111 111111111

11 NMaz [ (N =5)
Fig. 11 NMaz problem (N = 5).

L7285 T, AEBRTIX, M1l ONEHOKZE—-27 LD
U (FIRERBIEEE) 1o rREm 25 X ) FA
FOBMUNEHE AT A2 L2 L7z, NMaz BB Y —
ZRHEORBEMEICIE—=L, 55 LI121~100 DR
S0 By, a¥— LAHHEOEMME %%y b
N EHDLZETHER L., TNERKYE— 27120 L TEE
2, FIHBEEE T 2 TR L 7.

F72, By TUDRA LR E B R, B LWRHE
EANIBRZ BFEE LIz, 12, FOFHE RIS S
S RESMEE B2 72560k E L7z, Hlw
FIHE D FIHEFEREEO L — Vi TERT . &
nlalgiE, £FHESENENREEL, w0, A3
ZHNCE DIy T L EIc 1 FomEsns.
SNBSS IR A B2 5 &, FIHE IR &L
PHPEREND. EBEOBRAEV =T 14 ThH, #v T
YW (B T = ATHBWAENL) LT,
bo L EVWHFEZLEL T, MES/X—F 1 12 LT %
AL (P2 HMEIPSINT 2 2 L Ehifts LTw5
INCEADN

BOCHEL, ECHAAT L IR L 2 L%, R
LEOCMBELERT S, Mk LA JREE, I
DAy TVKD BT e RALT 5 2 EAHWEK L 2
5. F OIEMZHEE (B ol fEBscRICHE) X, &3
VEEIZD LA AR LA Y EEORIICEIKT 5. E
B3 TlE, FIHEEMEI 4.1 ficoERIIEIEIBED
2fEDES MELRKELD) TTEZRNL. MU EERS
ONICBELTIE12EREEFZ e Lz, N OfEIE, 4.1
TIlRARZMAE NS — VD 23 (BLOMELED7-OHIT
) T BEAFE A THD LS, fAeEITIE, FAEE D
TR, HBPEL Z2WHEELFET LI EEZ LN
L. L7zH-T, 25 O ofil L.

5.5 &R

X 12 &3 13 12, EBR 1 ofREE LT, RERNEE
7z L V2o 72340, 1,000 EC HAGZI243 5
NI RER OVl R EESR R 2R3 . HIHER%Z 7
YENICEEL 30 MEBEEIToET S, ROEIZFN
FNEDL LT, EERFEER 1% THo72. THIZE DR
FERED R 23 21%E 05 2 EICEBIL TWA Z L8
D PREEPEIGEA STV R WK 13 ORESRE
HOBITIE, 52008 —=2D) b1 D08 ATETELT,
F72 R LK.
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11101111111011111111 peak5 90%
11111111110000001010 peak.4 90%
11111111110000000000 peak.4 100%
TTT11111111111101111 peak5 95%
00000000000001000010 peak.1 90%
00000000001000000001 peak.1 90%
10111111111110101111 peak5 85%
00000000000010000000 peak.1 95%
00010000000000000000 peak.1 95%
11111101110000010000 peak.4 90%
11111110110010010100 peak.4 80%
00000000001111111111 peak.2 100%
10000100000000000000 peak.1 90%
11111000001111101000 peak.3 95%
T1111111111111110101 peak.5 90%
00000000000100000000 peak.1 95%
11010111111000010000 peak.4 85%
11011111010000001000 peak.4 85%
00000101000000000000 peak.1 90%
00100010000100000000 peak.1 85%

12 REBRELYEALZYE (R =91%)
Fig. 12 Using proposed selection (R = 91%).

10011011110011101010 peak4 60%
11011110010000111000 peak.4 70%
11101010010001100110 peak.3 60%
11011100110001111110 peak5 65%
11011010110011110010 peak.3 60%
11111001111001111011 peak5 75%
11011110111011101010 peak.5 70%
00011010010010111010 peak.1 55%
11011010111000101010 peak4 65%
11001010110101011011 peak.5 60%
11001010110101001011 peak4 55%
11111001011001100001 peak.3 75%
10101000111001010110 peak.1 50%
11101010011011111010 peak.3 65%
11100000010001110010 peak.1 60%
11010010111011100110 peak.3 60%
11001010011011100011 peak.3 65%
11111010110001111110 peak5 70%
11110001100001110010 peak.3 60%
11101001011011111011 peak.5 70%

13 REBJULLEAL 2o 7286 (R = 64%)
Fig. 13 Not using proposed selection (R = 64%).

EBR2 OFERER 3 IRT. RBLXOY v 7V E
1, A3 E%%10,000 [ (1,000 #AL) #2855 e
FlcBIT 2L, ZOMERERCCEI Y 24T 728
THOLNETH Y, WHERE T ¥ ¥ LIEE LiTo 7
30 M OFAT DO P & HERF A TRL TS, LaL,
KN 3ATHIZA by 7 % 50%FIH L 723546 T, EBEoE&a
VERRIEIZF 5D 5,250 MBEOEE o TWwb . KN
447H D 50% A by 7 2 FIH L7568 Th 505, FEBOLE
I 2 [EFAT 1,000 [BHZET 5 FC (1,950 1A4L%) 28547 -
THRERTH A, By TR, FRENES N fRE
FICk LAT v EY4THRL—F %28 L THESNET
HbH, INLORERELY, -EV AT AN, KBFEICK
R, #22% FE VIR EFRRAER L RO LI EPTE,
K20 TV DS AT v DERIZ, ¥E50
GaVABTESLZ EDHERTE .

FE 3 OfFEEER 14, B 15 1[RT. WD e
R O, iz henFAFEERE L NMar FED
NTHhah, EF2 EFEUCUNERZ T v ¥ LAIZEH L7
30 [MOBRATOFMEE T Oy b L7z, FEUER AR
3OFERDOTRTOMIZBNT 1 Thorz. I
L Twawn, Shi), RETED, HEDED A
= VDOANEREICHT L, R EH10% LA SERn
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® 3 RRTULARTEOILE

Table 3 Comparison of proposed and greedy method.

EAENESE R 2y TV EET VR
i 3 100 £ 0% 4,494 + 6 #l 0 [m
R—EFE (R v Z7FHZE 0%) 91+ 1% 3,440 £ 112 1 10,000 [f]
R—EFE (R by ZFHZEN 50%) 90+ 1% 3,358 £ 132 #l 5,250 [A]
RETFE (XA by 7FHREN 50%) 91+ 1% 3,457 £ 125 1 10,000 [f]
AT 64 + 2% 1,456 & 106 # 10,000 1]

M OERAERT (M 11) 2 MERICES 27256

Bl (oity

M 14 FIHEBUEICETEAr -8 74 (N=50k %)
Fig. 14 Length of attribute scalability (when N = 5).

8
N(Max)

BM15 N5 A7—9¥ )71 UBMEE =200k &)
Fig. 15 N scalability (when length of attribute = 20).

Wl E72, NOEPE2BEUEICR-TY, 13
IBFRIEDLLEWZ b Gho7z. 72720, K15 i2BW»
TN =80, 21 (30 [F) OFATT 1 (8 )
DY —ZHRER, N =12 04, 1410 (30 @F) DR
7T (12fHF) O¥— 2 S RkERTH 7.

5.6 EXE

RETED, mlffERZ 5 2 7235807 v 7IVIRALIZ
KXo 28R e LTIE, By 7IVETS O R 5 % A
TCTHZTWED, REMOFHENSZE) L, 7-F/-F
BWEZ DU 72 RNk D C e B2 5N 5.
LT, By TVEBOTEEAVN S WA, T ORIEAEE
W% B39 ThHA (B, 7y TR DEDEEINT 5
o).

F 72, FIHERERBEESKC, B> 5HEVEEE
ORI HEED ) DEGED, By TUVDHEIL LI WT &
2Nz, BOLL TOMROMERIE N0, bl fFRLESR
ETF25. 1y TIVERVIERZ ED L HIZH5Z 5028 o
THEDLDL TIEEDPLETH 5.

ANy 7 OFAFEDOLHFZEIZOWT, Sk, BEIHVLE

© 2013 Information Processing Society of Japan

THab. SHOEBRTIE, A by 7O THERIZE
FHTW S, EROMEICB T, A by 7 ICEFF
ENTWARWE D) 2 LM O BB A T & 728
A, FELVEHIiEZ 525 2 LT E vy (UL Bk~
MV EREIDBTEIENTELRWZD) WREDND 5.
L7ehoT, ALy 71T 2B MVEEOS RS
wEOLEIRO SN, 72, ZOA My 72, #BEE
BENT&E LT 2P T -5 L LTANS ZEHNTE
L, PR FECORMLEHTE L. EETErY, LK
ERAT—VTHEMIMERHESEA720121E, T hEFETK
ER VAT AFIHBENE, L RELBENT A XL
TEEZOLND.

6. bV

KL T, EBICERBINTVWEEI T 07
P—EAT, ECIZ& o THEDRMOMEZTFIIL, v
TR E R VAT AR L. IERERLTH
W, IR 86% — T A REM A KD L Z L AT
&7 Fo, MICEZ ) HHEMAERTEICENT,
PoOET VERKT, 22BNy TVERESES
LA RER 2 L RIRL 7.

SHOTEELRIEIZ, EHETOX Yy v TORETH 5.
ARl DFER %155 1213 5,000 205 10,000 B4 2 > O FEH
WLETH LY, ZoRKE, BEOGa vty T4 27
= RACBWTIIHEN LMK TH L. e zidV Ty
A 4 [18] 1FAERAY 2,000 [, HAY 7 F 4 X4tk [19] 1Z4EH
#1,200 Bl OAT CEHEKLTBY, E/F 15,000 B 05
M % s LTV A 3EE 200 DHEET A, o Htto
T RHETAIENTENL, BIAPLHEEL V)
F = TORFEIAT LOWEAPRFEN L %> TL 5.

[Gay]| MED L) 2IEREMEICIE=2—-F V4
F7—2% (NN, Neural Network) D#HATE 2 515755,
NN OZTHRL Ay b =27 MRa VO3 L vwiE
THY, $7, ¥BHEDO NN »SHMLEZ BB 2 2 LA
T DHEHE [21]. Z0704EIRH* Bab
7 s, BAEEHETH R, RESICH LT S A5 Y
YUFEERBERLY, AR 2 T2 0T A2 ET
TFARPEZ T X TR S . EHIE NN O 4 v b
7 =2 ROV EBELEHEIC L o TRoE{L T 5 NEAT [22]
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SETONEEToCETEY 23], 4% IEZhr [&2
Y MEICEH L 72wEEZ TV,
ZOMOMEEE L LCIE, MENOLEEME 2 ROTE
ELTHEA LY T ) v 7 24 REFILAE D [25] & L L
FRPGEOMREESE 2 b5, 512, BHERICK
Brd s FIHERT 77— bO—ICKEE) BEoxt
W, MM F 22 b L2 0@etkonmts &b &
Fons.
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B2 5 EFHEMEICY Y FT5FHEHIE
imlZik 3 XEEH

—KEELBE VT, n ¥y FOIEEDORYZ PV p 2 a%—

T B x HERTE DR P(n,a) IZXRNTHZz 615,

1 an 1 [n(l—a)]
P(”y a) - ncan (2> (1 - 2) (A].)

P(5,0.8) = 0.156, P(15,0.8) = 0.014, P(25,0.8) = 1.58 X
1073 LIRS T 5.
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