ooogod
oooouogod

oo ooobodgobogod

gooobooooooooooboooobbboboboooooDbOobboDbbooooOoOoDbobo
gbooooboooooooboooooooboobooobooboooobOOooobooboboooboong
gooobooooobooboooobooo
gooooooooobbbooobooooobooooboooboooooobooboooboooboooo o
gooooooooooooo0obooboboooooboooooboboooooobooooDbobOoo
goooooooooooooobooboooooooobooooobobooooooobooDbOoboon
gbomobooooooboooboboooooboobooooooboooboo

ooooo

goooooooooooooooooooobooobooboOoOoOoOoOObOOObOODbOOO

0000o000o0bOo0oobOOoOoooooooooo
O00PRE
AOYAMA, Yoshitaka
DDDD 000o0Do0O0o0obOo0oobOooooooooooo
MATSUNAKA, Ryoji
DDDD 00000000obOOoO0bOoOo0ooOoOooDoOoooooa

NOMURA, Tomoya

1—O0ooo

gbooooooobobbooboboobooboo
gobobboogoboobogoooooooooobo
gboooboobooooobogoooboobooooboooo
oooobooooobooobooogoooooooo
gooobooobooboobbooooooooooo
gooboobooboboobooboboobooo
gooooooooboboboobooobooboooo
ooobobbooooooobooboboboobooboo
gooooooobooboobooooobobooboooo
gboooobobobooobooboboobobobooo
googbbooooobbobobobobbooogo
gooooboboboboobooboooobooo
gooboboooobooboboboobooboooo
gbobobooooooobgbobboboboboon
ooooboooobooboobooooobooogoo
oobooooboooooboooooobooboo
gooobobooobooooooboboobooobooo
gooooooboooobooboboobbooogono
oboooboobooboooboobobooooobooo
gobooooooboobbooobooooooboooo
goboooboooooooboooboboobooooboo
gooobbooooooboobooboooobooo
gooooooogooooo

gbooooboooboboboobooboboooo
gbobooobooooboobobooobobobbgoo

0dodoooooooodooopooooooOd
oooooocooo0ooooOoOobooooOooooog
odooooodoooboobooooooooooo
ooooOooooocooooooooooooooo
oooooooooooooooooooboooomo
ooooooooHooooooooooooood
000000Do0oooooooooogooooooo
000000000 ooooooooooooooO
00000oo0ooooooooooooooooooog
0000000oooogoooogooooooggoo
0ooooooooooooooooo
goCoOoOoOOoDODOCOOOODOOOOoOooogo
000000000 ooooooOoOooooooong
goooooooooOOoOoOoOoooooooooooo
ooboooOoO0OooooopoooooOoooogoo
oooooo0@moooooooooooooooo
ooooooooooooooooooboboooooo
00000000Doooooooooooooooo
oooooDooODoDDOO000O0O0ooooOoDoOOon
000DDDOD0OO0O0MO genetic algorithmd O O GAO O
0Mooooooooooooooooooooooo
0000000 oooooooooooooooogg
0dd0oo0o0oooooooooooooooogg
od0o0o0oOoOoOooooDoDOooUoOoUoooogooog
oooo
Ooo0O00o0oOoop00oo0boocooboooo
O000o000o0oooooooooonooooog

002 000000 [ vols No.2 2002 Summer

DD‘



gboooboobbooobooobooboooo
gbooboobooobbooboo40oobogon
gboboobooooobobpbobobobobooono
gooooboooosbobooooooon
obobooooboboooooobeoboooogoo
gbobobbboooobbooboobboonbobo
udoooboogoobbbbooooooooooobon
goooboooooboobobooobooogooooo
oboooobobbooboooboobobobooobo
god

2—000oo

goobobooobobooooooboboibooo
oboooooobobboobD2ooboogoo
gogbbogooobooboon

21 J00oo0ooOooooooo

obooooboboobobobobooooogoo
oobooboooboobooocADoboooooo
oboboboboboobooo

0000000 000000000000ooooon
gbobooobooboooogobobobobecAObDOon
gbooobooooobooooooooobbooooo
obobcADOOOOoOooooobooooooooooo
oooooobooooooboboobobooboooo
0000GAODDOOOOODONIOOOOOQ 450
ooooobobooboboobobooobooooo
gcAU O OOoonoon

oboboomooooboobobooobooooon
ooooooooobooobooobobobooooo
cGAU D OOOOooobOOooboooboobbobobobo
gobobooobooooobbobobobobogo
oDO0D0D0DDO0O00O00DODOOODOQ 2Besen
gooobobooooooobooboonboobooo
ggbooboboboooboboooooooooo
ooobobobooboooboooboboboooooo
ooobobooboboobobooooooobooo
oboooboooooobobooobooooboooo
gboboboboboonoooboboboooo
oooooobooboobooobobobobooboboo
ooobooooooooboobobbooooboooo
oboobogoooooog

22 00000000000 OOOOOOOO
gooboooboobooboboboooooobgoon

00000™M000000000000000000
ooooboobooooobbooobogoobooobo
0o00oOoooooooéemmigoooooooon
oboooboboobooboooboobobooooo
ooobooopoobobooboboooooooobooooo
oobooboooooooooobboobooobooo
oboooooooogooon
gboobooooboobooooooboobooo
0000000000000 oooo@oooooo
gbooooboobboooboboobobobooo
gboboooboobooboooboooboooooo
gboooboobobobobbbooboobooooo
gbgbooopooboooboboboobboboon
oooboooboboooboboobooobooooboo
obooboooobobooobooboboboboogoo
ooooooooooooon

23 000000
gboooooboboboobobbooobooboon

Uilogbooooboboboobooooooobgoo

goooobooboooboobooboogon
gooobooooo

g20000bgobooobooboobbobboooogn

gobogobooobbboooboboooboon
gogboooobooobobooooboobooboo
gogboboboboobooooboo

o3 0ooooboobooobboobooboooo

gobboboooobboobooobooooboboo
ggbogbobbooobooooboobbod
gobooooobooo

3—Ooooooooooooo

gooboobbobogbooboobooooboobgn
goboooobooobooobboooboooo
goooooobobobooboboobooboobobo
oooobooboooobooooooboooobooo
ooboooboobooobobobooboooboboo
oooobooboobobobooobooboooo
ooboooboooooooobooboobobobooooo
obooboooobbobooooooboooooooooo
obobooboobooobboobbooboooboo
ooboobooooboooooooboooboooooooo
gboobobooobobobobooooooooryoo
goooogooog

‘DD

Vol.5 No.2 2002 summer 1000000 | 003



gooboobogo

0000000000000 O0OoB/ICLODODODO
godogbboobooooboboboobooobbobon
OpcCclo0000opoboooonoooog

41-1UB, , + SB,, /Mlc +ARC,,

B, /€, = 2 (1+r) (1+r)

t godoooooooonnoon

UB,, 000000040000 0000¢«0000
ogogo
SB, , 00000004A00000000¢«0000
oogno
C, 000000000000 000 0000
RN
ARCtkDDDDDDDkDDDDDDDDtl]l]l]l]
‘ gooog

T 00000DMm=5000
d, D0O0000D0kOOO
» 0DOO0ODO

gooboobgoo

gbooboooooboobobobooooboo
goooooooooooobbooobobogoobooo
gboooopobbboooooooboooooboobon
gdboooboooobobbooobooooboon
g oooobooooobobooooboboboo
googgooobobobobobboooooooooDon
gbogoouoooobbbooooobooobogan
goooobooooobobobobobobooboooo
ooooobobogg

ARv_, - (Dk xi_ + ARC,’k)

C

PC, = 020

pc, 0DDODOOOKOODOOO

r 0000000k0D000000

ARv,, 0000000400000 000 70000
000D00000D0000000

D, D000000kOOO0DOO0OO0O00

i D00 T000

ARC,,0000000k00000000 0000
oooon

C, 0000000 k0000

ooooooo
gooooooooboooobooooooooon
0000000000 00000Od Total Economic Net
Present Value of Benefits minus CostsC] TENPVT 00 0 [0
Oodoooooooobooooooooom GAO O
JdddobO0dd0m@ooboooodooOoase/c 1.0
O00ooooogoogoooo

TENPV =
< 1 a5 (UBt,i + SBt,i )_ (Ct,i + ARct,i )
“ (1+r)" ( d+r)

030

n goooooooooo
K, O0000000:i0000000d200000 00
goo

goobogoooon

gooooboooboboooobooboooo
ooooboobboboboooooboboobbooo
goooboooboobobobmcADbOOonoono
goobomooooboboobooooooboooboooo
goboooboo

gboobooboomooooooobg
gdogbooooooboboopbbooooonD b
gooooooboooooom™@BCcmoooooog
JO000b0o0oooDoOoobooOboo0bDoOose/Cc™
ilooooooboooopoobobooobgooo

gbooboobooboobooboobo
obooobobooooooobooboooooo
gbooooboobobogpPCcoooooonono
gooooboboboboboboboobongpem
goboooooboboboooooooon

gooooooooobod
gdoboboboobooooobbooooouon
gogobogobobooobboooboo

gboooooogoyvoooooooobobboooo
goobooobobooboboobooboboooo
gobooooboobooobooobooobooosen b
gobbooboobooboobobboboobooboooo
gobbobooboboooooboobooo

004 000000 | vols No.2 2002 Summer

oo



4—[000000000000000000

ogdooodooouoboooooouooooo
doodddoooooocAD D ODOoooooooa
goooooooo

GAO J. H. HollandO OO 19750 0 0 0 0 O O B8
0000000000000019890 O O Goldberg™*t™]
Oo0000ooooooooDoooDoooooooog
00000000000 QOn»suemmenng og 0 O
000000 complex system@® 0 000000000
00003 self organizationO 0 O OO0 OOOOOO
O000oO00o0SM 000000000 oooooo
00000D0000pDooooooocADODOOOOd
gopoooooboobooooooboooooooodad
gooooooboooboobooooooooobod
godoboboooooooboon

GAO OO MDindividuwalM OO O OODOODOOOO
gdoobodooooooooooooooood
000000000 genetic operatorst OO0 OO0
0000000000000 population 0 00O OO
ooo0oooOOo0ooDOO00oO0doooooDoooog
00 00 chromosomeI OO0 O00OOOOOO0OOO
O00000Odgene 00000000 OOODOOOO
O0D0000DO0000O000ooooooood
Olocus DO ODGAD D OODODOODOIMOOOOO
ddRMoRBmmoooMOooooooo400d
gbooooobotoobooooooooboob
godoooounooooboooooon

41 00000000

oboooooboooooobooooooboobooon
obobooooooobooooooooboooooo
gooooboobobobboobooboooooobogon
0000000 obooooobooooidgene™d
OO0 ooooobobooO0oo0UdDOdlocus
gbobooboooboboobooooooooooo
O individual D O 0O 0OO00ODOO0O0DOO0O0OO0OO
ooobooboooooooooooooooooo
ooobooogoobooooboobboooboooo
oooooobooboooboooboboooooo
obobooogg

42 00O

gbooobobooboobobooboooboooo
gbo3oobooboooboooboooobooooo
gbobooooooooooooooobooooooo

gboooooooooboboobobooobooooo
oooooooooboboobobooboogooboooo
oooboobobooooooooboobbooobooboooo
0000000000D0O0bO0000OO0OOdB/Cc™
oobobooooopPCbOoboboOoboobbOobO
goooobooboooooboobobooboooboo
oobooobboobooboooobooobooboooo
oooboooboobooobboboocoboboooooo
gobooobooooboboooboobboboooo
gobobooooooooboobobooboobooooo
goooogsooeo0bboobooboboooon
gooboobobobobooboo

43 0O0O0O0OOoO
gobobogoooobobobooobooobooboo
gobogobboobbooboobooboobn

431 00000

ododoboobooooooobooooobooooa
0000000000000 DO OO0 Elitist Preserving
SelectionlI 00 0 0 OO0O0 O I Roulette Selection?00
ddoodoooooooboooooooboooooa
dobdooooooodoooooooooooonoa
doooodooodooooooooooooooooaa
gbdooooobooooooobooboooooa
gooooooood

432 00
0o0d0@moogooo-1moooooogogd
00000000000 000ooDdbamooooodg
000000 one point crossover using coding]
bOOOOODOOOOO I cycle crossoverd 20 O O
002X oooooon
OO0O00oOoooooooooooooilcoooog
OooOoCooo020000oooooooooog
oo ooooooooooboooooooooog
O0000o0o0o0oooOoooooooooooooog
0000000000 oooooo20000000001
goo0oDOoooOoOoOoDDoODoOODOOOOOoOg
ooooooooooomooooooooooo

433 0000
gooooobobobobobooboobobooa2gn
obobooooooboobooobobooooobobo
gbobogobooooobobobobooboooaboy
obooooooooooog.

‘DD

Vol.5 No.2 2002 summer 1000000 | 005



5— 0000

gogooobboooooooooooooooon
gooooooboboboooobboobbooobon
goobooooboboooobooo

51 000000

oobooobooboooboooooooo
gobooobooooobuobooogg
gbobobobobobobobobo
gboogbooboobooobobooboo
goboooboooobbooobboo
gobooooboboboooobooo4s
0000O0ob0o0400000000049
gooobooog

511 000000000o .
goooboboobobooooobobo L~
gooooboooooobooooboo . -
ooooOoOoOoO00Oo52kmOO0 M d
goboooooobooooboooooboo

000 02,480km0O0 14000kmd 0000000000
goobobooboboo—100b0bz20000 40000000
00000000 00000460 000 04,587kmM O
gboooBooobooobooooboooobon
gbooooobobbodb—=10000boooboan
ooodoo430o0obbooooboooooboon

Efa®iilss -2
12 o AR

«[]—1 J0O000000000D000O00O0O0

s[—1 000000000000000

Jovzob AR R
E BRE X . 1 =
ES RIEE  guwge (EF)
1 \FEBEE EHFDPRICT~EHR, XMMH~AF=ZR, AFidt~/\FICT 47.5 47.5 1,468.9
2 =B AL MREE EH~ZK AhE~TE MFE~ES, E8ICT~E0 240.5 2405 7,776.7
3 HEEEEE EE~L\bhEmE 109.0 1090  4,917.9
4 BXRBRFEBEE IMRICT~KEEIL, KEEE~EitE, \E~BHNBELS 113.1 113.1 4,396.0
5 BAREREEDEE ADICT~BEAGE, BEAICT~HEEE 203.5 203.5 9,324.0
6 RiLPREBEE BIR~HE, BIER~WEPR 91.0 910  3,4359
7 RitPREDEE iR ~FEEEm e, KRIE~EEICT 125.0 1250 6,417.0
8 LB - REAHE REICT~KFER, KEETICT~ 3%k 65.3 0.0 3,001.4
9 LA A REE IHARMEICT~ REBICT 66.1 00 3,679.8
10 JERAR A EhEE BBIICT~ & MICT 52.5 00 3,9688
n (ES I OKILICT~MEHE, RE~KFRICT, KEZEFICT~E27E, SEL~aml 144.0 0.0 69855
12 BEAREHEE FrBICT~ &, By RBICT~2<EICT 128.6 00 64300
13 RRyRBBEE =HICT~THNICT 18.7 0.0 94294
14 HESMREBEE KRICT~ER 25.6 00  7,680.0
15 Eo_REARE RE~FBRICT 41.5 0.0 13,5043
16 FEoEEEE FHRICT~FK, SRICT~EFICT 99.5 5.0 24,654.6
17 E_EAWE AK~ZMICT, SHEICT~Z=4 BICT 166.0 13.0 23,7650
18 R B B EE EAICT~RIRICT 62.0 62.0 1,938.3
19 R B B EE BEICT~ERICT 71.5 71.5 6,168.6
20 SEEEEHEE SRE~3{EICT 98.0 98.0 12,9400
21 PEER B BEE BRI~ REFR~TH, LEt~FICT 137.0 1370 4,110.0
22 RBLEEDEE REEAR~FEIL 38.0 38.0 1,261.6
23 RARKEDEE BWICT~REHRRICT~EBRICT 145.0 00 7,2500
24 E_RE AW EBRICT~EHER, BRNFE~MEHICT 64.0 00  8844.6
25 E_BW BILICT~BHICT, KiBICT~ERICT 85.5 0.0 15,184.9
26 E_RW EHRICT~WEICT 36.5 00 73295
217 REMBBEE Kig~fMELICT 83.8 83.8  2,514.0
28 RARR LS REE Pl ~SE8ICT, BRAI~EE SAICT~2 100.0 1000 3,000.0
29 BIEEBEE HEICT~BRE 73.0 73.0  4,8749
30 ReEauEE o~ 8BNS KRICT 223.0 2230 9,1943
31 BMEHHEE BHICT~ILIBICT, ERICT~RBE 68.0 68.0  2,522.9
32 WBETE, KFiE BE~HE, KE~FIKW, kF~HE 80.5 80.5  2,715.0
33 iR, (LBSE WITIEE~TE, £HICT, FEHICT~TFTHICT 249.8 249.8 82578
34 HGTREE, AR ABEE SEICT~RBEICT, £0Bdt~4E05M, XBlt~XE&f# SEAF~KFRFR 149.5 136.5 6,470.6
35 =, E8E IBF~ZER, SHE=R~BE, BPUICT~FTE 84.0 84.0  4,822.3
36 FALL - T AE KM@ ~FHEL, NS~ FH 185.5 1855  7,147.4
37 RAMABEE INBR~2F, EH~FE 44.5 44.5 2,647.5
38 SRR B B EE E@~EBICT 95.0 950  3,077.3
39 RAMBBEE AAEAR~FRICT 170.7 1707 7,837.2
40 FAMBBEE ARICT~EAE 1413 1413 5,400.0
41 EREBEE LR~ RHED 89.1 89.1 1,792.0
42 HEEHHE RiIdAICT~/NE 102.0 1020 3,060.0
43 BEREHEE SR~ AKX, E~ I 173.0 1730 52609
it 4587.6 3453.8 276,456.8

006 000000 | vols No.2 2002 Summer

oo



gobooboobooobobogooobobooobooboo
00000430 6.0x 10200000000000000
oomooboobooobobooboboboooo
oboboooooboobobooooooon
gobooboobooobobboboooboooo
oboboboboobboobobobbbobooooo o
oooooobooboooobooobooboooolo
O/0000000b0o0obo0omooboooooo
ooboooobbobooobooooooobogooo
gboobomooooboobooobbobbogoo
goboobgooooooboooon
00000000mO0O00000020010 0 PHD
0000000000100 0000000
oooooobooboobooobobooooboo
0000000000400 000005000/kmO20
ooboOo0oOd3o0d/kmdonogoog
gooboooobobobooboobooobobon
oboboobooboobobbooboooooboooo
ooooobooboobbooboobobooo
oopooobooboboooobobooooobooo
go000400000000000000D00O00OO

512 000000000000
goooooooood4eDD0OD0O0O0O00ODODO
000300000 00boobooooooboboon
bbb ooobobobooboooooooo
ooboboob400000000000DOD 1O
f0o0fdo0o204000b02000000000O0DOO
obobooboobooboboooooboboooooo
oboboobooooooobooboboooooo
ggozooo0 400000000000 0DO0O0OOOO
UobooooobbobbooboooonboD b 22,4660
ooobousenoopooobobobbooooom
gooooboobbooobbooooboooobo
UD00000240000 00 1985,90,940 (DD O OO
ooobogoooooooogon

513 00000000
gobobogoooboooboooboboooobobo

gooooooooobobbooobooobobooan
gbogoobobooobbbooobobbooba

oobobobooooooooooboobboooDn
LinkGC, = w- LinkT, + Fare, + RunC, 040

LinkGC,0000 000000
w gooon

LinkT, D000 100000
Fare, 0000 lO0O0OCOD
RunC, 0000 00000

ooooooog

0000000000000 Oincremental Assignment
Method] IAO M O00O0O00O0OO0OOOOOOQ-V
000000000 ooDoooooooooog
00000000000 0019940 M ooooood
0QvilioooDoOonooooooooooooood
00oDooooooooooon

gooood
goooboboooooooooooboobooboon
00FEF0000000000000000000000
oooboobooboooobooobooboooo
00000000000 O0ooooeon/00onooog

googd

oboogsjompozeoo0doopoooobooon
gogodooooboboboooobbooooboon
gbooobooboooobooboobooboobon
gooaoaooo

s=(rp-ap+rf-af)xL+150 050

L 0000 OdkmO

a,,a, 00N O000004,=24.60
000000 a,=29.520
i~ gboobOoboog=5re80 0000000
ry gbobo0obO0obd=42320 0000000
oor0r00goooogoooogooooood

oood

gooood

gobogobooboobbooooooooooooon
oo ooooombooobgsgogoooooo
000¥000000000000000000o00Oo0
oooobooooooboooobooooooo
ooooogoo

514 000O0O0OO0O0OO
00000000000 ODO0O0db Objikstrad 00OOO
ogoboboooobooboobooooobobooo
oobboooolADooooooobuooooooo
oooboobobboobobobooooooboooboo
goobooobobobooboboobooboogo
gboooboooooboboobobooooooboo

‘DD

Vol.5 No.2 2002 summer 1000000 | 007



gogooboboooooooAbOOobooooooo
gobbbboooooiloooobooonpoobobon
gogboboboobobooobooobobooon

52 0000
gobooobbooboboboobooobooo
gooooboobobooboboooboboooboooo
goooso0ooboooboboooobm4bomo
gobooboboboooooboboobobboo

521 00000
googobobobboooobobobooboboo
gboboboz2b0ooooboooboobooboboo
ddgooooooobbobobobbooboboobon
goboobobobobboobooboooooon
googbobooobobooobuooboboobon
gobgoobbooobood

ol
UB. = E Zf acy; Dlekix - o0
UB, 000D :000000
GC» 0000000000000000000§00
00000
GC! N00000000000000000§000
0ooo

D(x) 000000000

oobooobobbobooobooooboooo
gboooobbdbooboobb20b0bOdmbiess
go1e900 019940 0obinooooonpooono
ooooooboobobbooooboooboobooboo
oooooboooobooboobooobooboo
gboboboooboobobobobooboooyoooo
gbobooz20400000000000000O000ODOO0O
gooobooooboobooooboor200.830 0000
gbooooooboobooo

plec,,)=a-POPP -POP" -GCl, ¢ 070
GC,-,I- gooojooooooooon

POP 0000O0I00MOO

J, . O0o0odMmoooooooooonoob

2y

0ooig
a,B,y, 000000

gbooooboboooboobooboobogobb
goboobooobooooobbooooooboobo
gop2s0 000000000000 0000000

0000000000000%0 000202500000
gdodoobbooodooooobooogoooo
oboogpbzs0booooooooboob oo o
ooooboobobooobobopbzes000ooon
gobDig4o00pbzo0000dbosoobooboonon
gooobooooogobooboooobboboogn
gooboooooboboobooogoo

522 00000

gobobbooobobooogooooooogoo
gboboboboboobobobooobooogn
gbooobobbbooboobooooboooboon
gbooooboooboboobobooboobooo
oooboboboboboooobobobooboooo
goboobobobobooobobooobooobooo
gooboboooooooo

gopzood00oooobobooboooboobooon
goobooobooboooobooooooooooooo
gboooboooogoesstobonoooboooon
gooooooooo

523 00
gbooboboooboobooonoobboboooo
goomooobgbobobboobooobooo
ooooooooboobobooooobo
gboboboboboobooobooooooooobo
gooooboobooobooboobooooo
gooooobomobooboboboboboboo
oboobooboobooboobooooooo
goooboboooobooobooogobooooo
gooboooooobobooooobbooooboooo
gooooboooboobooobobobooooboooo
gooboboboooobobooboboooooo
gobooooobooboboobobbobob

RC, =0.1849x L, +0.1257x Rv, +3.295 080

RC, ObOO0O:00D0ODDOOOOOOOOO
L gobo«0boooobooobobgo

3

Ry, oo0:«000ob@ooobobonog
53 0000000
gooooboooooboooboomooooo
gbooboooooobooooboooooooooo
gboobogboobobobboboboooooooogo
gboboobooboobbooboboooesoooon
goboooobooboooboboobooobgoogo

008 000000 | vols No.2 2002 Summer

DD‘



gbooooboobobooobbbooon
gomoooboboooooboboboooobooo
ogdodooooooooooooooooobobo
gbbopboboboooboobobooboobooo
gddoooooooooboboobobobbbbbbon
ggbboobooobbooobbooooboo
goougobooobooaoboooooood
oooooooboo«000b0bobobbogseLOO
oobooboboboooboboooboboooobo
0000000000000 0000000On tereso
0000 O0000000000000000O000%0
gbopooboobboooooo

BL,

= JHRv, -{JHRC, + Db, xi +C, +Im,} 090

JHRv, U0 U tOOOooooouogo
JHRCUU U :DOooooooo
Db gbbh«0obOooaoooa

t

c ooo:«0ogo

t

Im oobO:oo0o0g

t

i ood

BL>00000000O000ODOOOOOBL OO
oboo0ooo0oOooboooooboOoooosL <0000
O0-BLO000000OO0O0O0O0O0OOODOOODOOO
gobooobooooooooooo«0bbbbbn
O Db,000000O0ODO0O0ODO

Db, = Db, - BL, 0 100

goboooobooboooobboooboon
ooob0ob0ob0obm24016420 0 MO0 01100
Uo0booboobooob0oobOdse490 00O 0O3.58
g3e00ioobooboobooboboooooo
oboboooobooboooooobgsegnooon
goboobooobooboboobooooboooobo
gboobobbboooobobobooz200001100
gogolooooooobooooooooooooo
D84 ouooobobobooobooseouonono
ooooooooooooobbooboooooboo o
oooobooooboobobobooobooooo
oooooboooboboboooooboobooboo
oboobooooboocbobooboooobooo
g0 00000oobDOoOoOobDOobObDbOoOoOonO
oboboboooooooooooobobogoooo
Uoboboo1ngooiendmoood2el 6,463
gbooobunpooboooboboboooboooo

00o000ODb0b0bO0obO044,229000000220
22340 0000000O00ODOO

6—0000000oooooo

6.1 OO0OOOOO
s000o0oobobOoobboosoooobroboon
oboboooboboobooobooooooboboboOo—2
obood—200000000b000000bO0O000D
gbobooboooobbbobbbbobboobbobO—2
goboooboboobooooboboboboboobo
gbogooooooboobobbobooooboooobo
Uo0o0O0OdTENPVIOO DD OO300DO0OO000OO
00—-=3050000
oobooooooooobooboooooon—20
oobo0—200000000b00bO0bobobOoO 4
000000000 00o0Ooooes33kmdooonod
oo0O00OO0bOoobooboobOooooose/chood
ooboobooboboooobobobooooboooo
oobooobobooobobooooboooboooo
ooboobobooobooooobobooooboooo
goobooboobbobbobooobobooobogon
goboobooboboobbobooooobooogon
oboooobooobo—2000000000000
040 0000002444kmMO 000000 0O0O0O0O0O
oooooboobooobooboooobooboboooo
obooboboboboboboboooobs40onbooo
ooooooboboo200000@M 111 kmID 00 d
obobooboooboobbboooboobooonooboo
obooboooboobz200b000b0000e330000O
obooboobobooz2regoooboooooon
oooooboob40b0000bO0oobooboboon
gboooobobooboobooobobooobobobon
gbooooooboobobbbooooooboobooboo
OO00000000000oooooOi1okmoood
ooooobooooboobooon

6.2 JO0O0OOOOOO
goooobooboobobooboooooboogoo
O00—30 00000000000 TENPYVIO OODOO
ooooobobooobboboooboooboooooo
g3 iponobobooobOonos1souonoood
0lz000 01500 000000000 00000O0O
gboogbe770D0O0O0ODOODLDOOS400000
gooooobbobooboobobboobooboooon
goobDasosbnoozo3booooooooon

‘DD

Vol.5 No.2 2002 summer 1000000 | 009



0000000000 0DbDOODOODOODbbObObOO
oooooobobobobooobobooboooooboo
goboobobooooooogooboooooooooo
oooobooboooobooobooboboooo
ooobobobooooooobooobogoooo
gobobboooboooboooboobobooboo
ooooooobboobobooboobooooobooooo
oobbobooboooboobooboobooobobboooo
gbooboboooboboooobooboboooo
gbobobooobooboboboobobbobogo
gooobogoobooboboblioooboobon
gooooboooboboooooobobobobboo

FEfr AT b

|,||,.' F T ..' I M}

=k

gbogobogooogog
oooooooobooobo—4000b0oobooo
ooboooobooboobobooooboooooboo
oo0oooboooboobomoob230boooo
gboooboboooooooobobbooooboogoso
oooobooooobobooz2000bboobooo
oooobooooboboooobooboboooga2sg
ooooooomoobooboobobooobbobobo
oooooboboooobooobooboooboobo
goooobbooobobooboobobgooooo
goboobooboooboooobooboobobooo
goobooobobobooobobobooobon

[]—2 00000000000000OD00O0

«[J—2 OJ0000D0000D0COO0O0O0ODOOO000DOOO

N P =y HAER R T B 1858 &= 4m
BREHTOEAREEE Jooroe  GHIEMEM)  (ER) 2 KTEE mTER (%)
25,8,14,31,13, 953.3 km
ERESLEE 35,26,10,9,22, 81,794.02 2007 & 2031.76 23.76
STHARY 21,18,41,7(EMEIE ( 603.1 km)
Bt = . 25,14,8,31 244.4 km
HEIFEMERE A 67,715.45 2002 & 2026.69 23.69
(RIEIR) ( 68.0km)
25,10,13,31,14, 953.3 km
GRS 35,41,8,22,26, 82,969.85 2007 4 2031.81 23.81
Efi 1821,7,9(EHIE) (  603.1km)
Rt £ : 25,14 H L om 002 £ 202635 23.35
RHREHEE (IR ( 0.0 km) 57,418.32 2 . .
4,587.6 km
BEREELEE| 24370010k 30,925.38 2027 & 2083.28 55.28
27005k ( 3,453.8 km)
R 4,587.6 km
EHRERRE | 24370000 29,282.59 2027 & 2081.35 53.35
( 3,453.8 km)
< 0.00 k
20905'1 = - " — 1999 £ 2026.87 26.87
R {( 0.00 km)

010 000000 | vols No.2 2002 Summer

oo



gbooboboboooobobobooooobooo
gopboboboobobobooobbboooobobogn
goobboboboboboooboooboooboobooboon
good
goboboobobooobooboooobooobobo
ggbobboooooboboboboboobbban
oboboooboopzee3gboboooboooboobooo
gss0000ooooooboooooooboooooon
goobooooooobbooboobgooze8ioononO
gooboooboooossoopobogogbboooo
goboooboboobobooooooboooobbooboo
goboooobobooobboooobobooogo
goboooboboobbboobooboobbobbogo
gboooopooboooboobouooooogn
gboogboboobobboobbobboooooo
gboggooboobobbbobbobbobbbooobo
gobobooobooboooboooooobbobooo
gboogboobogobouoaoboobooaood
ooooboooboobooboobbobobboboboooo
oooooboboobooboooooboooboobooo

gooobooboobbooboooboboooobooo
ooooooboobobooobooobooobooosonoo
ggoboooooogopoooooooooooooo
00o0ooboobOobobooooboboo2o0000O
oooobobooobobs3obooonogoooboooo
gobb-=suooooooboobgoooogaon
obooooosedbobOobOogesed 30O
oboooboboobooobobboboboboooobo
0ooboboooooo0oo0Ooi1so0o1.280 MmO
gbobooobobooooooobobobooo
290 0 0.230 20 0Jo0.020 300D nOonon
gooooooon
gbooobobooooobobooboooobogo
gboogoobbobobobooobbooobooooon
gboobobooooobboooooboboooooo
gobooboboobbboooooobobooobn
gooboooobboboobboooooboban
gooobbooboaboooooobbooobboan
oooobooooobooboobooooooobooo
ooboboooooooobooboboobobooon

BeiEs (BF)

0 20,000

40,000

60,000 80,000 100,000

[

ERELLAE

[ [
l

RuEmEsE

RRREERE

2701 O ER
(RRAEDZLEE)

270T1H+El
(EHREIEEE)

ToUz O ERE
B

«0—3 00000TENPVOOOO

HEHRE ()
0 10 20 30 40 50 60 70

BEREETH IR
BHESEE

RREERSE
70V I ERE l

270 I rER l
GEHMRHEEESE) ‘ ‘

FalzorERE

«0—4 0000000

AOH/—Z (%)
50 60 70 80 90

[ [ [ I

- [ [ ]

100

BERESLELE

SRR RE

HBiEa e

RUMREERLE
270 IMER l

27N HhER l
EHREEES) ‘ ‘ ‘

IO ONERE
& I [ [

«[0—5 3000000000000

oo

Vol.5 No.2 2002 summer 1000000 | 011



500,000 /

450,000

400,000 /

350,000

T

g 0w 60%

g 200,000 3.%) \

. ANEEN

150,000

100,000

s N N

[
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

R

63 J00O00O0O0OOOOOoO
gobooobooooooobooobooboooo
goooooboooboobooboobgoooooo
gooobooobooobooboobooooooo
obooo0—e70000O0—6070000O00OO0OOO
gb3.0000000b00b0b0obOobODboO2oes3n
gbobooogbozes200000000bD0bDOn
gg2s000ogooboooooooooboooboon
go4o000000000000O00OODOODOODOOOO
goooooboobooobooboobooobooo
ooooobooobooobboooobooboooooo
oooboooooooooboooboobobooo
ooooooobobooo

—0O0

oboobobooooboboobooboobooo
gooboboobobboobobbobobooobooo
gboooboobooobboobooboobobooo
gooooboooooooooobobboooooom
gbooboboboooboooobooooorooo
goboooboobobooobboobobbobboon
obobooobobooboboooboooboooo
oboooboobooboooo3ngoooobooo
gooooo

obobooobobobobooobboooboooboboboo
goooboooobooobbbobooobooo
goooooboooboboooboooooooooooo
gooboooobobobobobbooobobooo
goobooobbobooobooooboooboooobooo
gobooboooogbolzeo0obooboobooboon
goooogooooboooboobboooboooboo

o / /

450,000

400,000

350,000

300,000 00%

250,000
200,000 <
150,000 \
100,000

i \\ \\

0
2000 2010 2020 2030 2040 2050 2060 2070 2080

BASER(EM)

2090 2100

gooooboobomoooboooobooooo
gooooobooboooobobooboooboboobooo
gbooobobobobooboboboooboboooooo
obooboooboooooboooooooooooo
goooobogoooopoobboobooooooo
gbooobboobooobooboooboooooo
gbobooboboooboboobooooboooo
goboooboooobobooooboboooboo
goboobooboooobobobobobobooobooo
goboobooboboboooboooobboooboo
gooobooboobobobooooooboooooo
g0 oboobooogseboonoboobooonon
obooboboboboooboboboooboooooo
gooboboooboobooobooboboooooo
goboooopbobooobbooboooooooo
gboobooooboobobbooocoooooooooo
goooobbbobooboboobooooooo
gbooboboboobobooobobooboooedn
gboobobgoboo2sgbogoogoboloebonon
goooobooobooobbboboobooobo
goobobooooboobooooooobobooo
oooooooooooog
gobooboobooboobooboboobooooo
gboooboooboboooboobbooooboobooo
goboooooboooobooboooobooooo
gooobooooboooboobooobobooboooo
gobooooooobooboooboobobooobooo
g3ooobooboobobbb20b0b0oooooboon
gboboobboobooobooobobboooooooo
goobooooboboobooboooboobbogooDo
gobobgobobobobooooobooboboboo
gopbogoosoooboooobooboobobooon

012 000000 | vols No.2 2002 Summer

DD‘



gboooboboobobobbbobobooboobo
goopoobbooooobbobboooooooo
gbigooogouoooooooooooooboobogon
gooon

oobobooboobobooobobboooobooooo
obobooz200000b000boooooboobooo
oboboooobobobboooboooooooogo
obooooooobooboobobooboooboooboo
ggbooooobooooboboboboogon

oooo

1M O0000J1998M 050 0000000021000000000000
goooooooooooboooooooan.

200 DOODO0OO0ODODOO0O0Od19Y4Mm oooooooobooooooo
000000000 0000000OINo.482/1V-220pp.37-46.

M0 0000000000 001995M 000000 o0oonoooooo
gO00o0ooU0OoO0O0OU0000"oooO0O0DOOOOOoDodvolln 1M
pp.69-72.

4[Ryoji Matsunaka, Yoshitaka Aoyama and Dai Nakagawa [l 2001005 An
optimization of the construction/improvement process of the urban road
network using a Genetic Algorithm” | 7th international conference on
Computers in Urban Planning and Urban Management.

500000000 KO00 00000002000 OOOO00DO00OO0
0000000000 00"mO00000000000OVol. 28 1011
pp.499-502.

600000000000 D0O00ODO0ODODDOOD2001 OOODOO
0o00ooDooO0o0oDo0o0bDooo00oooooO0o"moooooo
00000 Vol.240 1Tpp.353-356.

7000000000199 ooooooooooooo"onoooood™
0290 010 Opp.187-193.

800 00000O0O198sM™ D0 00ooo0onoooooooooooo
0"00000000000D00OMOIVol.70pp.125-132.

0000000000000 001994M 00 000000000000
000000000000 o00"Noo0o0D0oooomo3roo1000
pp.20-28.

oo00foooooooogomd1ee Dooooboobooboogo
000000"0D00000000000420 050 Opp.22-30.

1100Tadashi ITOH, Yoshitaka AOYAMA, Dai NAKAGAWA, Ryoji MATSUNAKA
[0 19990J An evaluation of Japan's financial systems for road construction -
considering their contribution to economic growth” , Journal of the Eastern Asia
Society for Transportation Studies, Vol.3. No.4, pp.291-306.

1200 0000000002001 OO0O0OO0OOO0"000000

130J. H. Holland] 19750} Adaptation in Natural and Artificial Systems” ,
Univ. of Michigan Press.

14[D. E. Goldberg 19890 Genetic Algorithm in Search, Optimization, and
Machine Learning” , Addison-Wesley.

50000000 0000 0D0O000001998m Dooooooooog
Ooroooooo

60000000 0O0OD2000 DOOOOOOOO"OboOOOOd

1700000020000 0000000004 000000

180Yuval Davidof] 1991007 GENETIC ALGORITHMS AND ROBOTICS” O
World Scientific Publishing.

1900M. Mitchell Waldrof) 19927 COMPLEXITY : the emerging science at the edge
of order and chaos” JSimon & Schuster.

2000000GA00DO000000D0000O000O00O01998 OO0
goooooooobboboocoooOoboooboooooooorooog.

2100 0000000000J2000m OO0OODOOO20000 00

220000002000 00000 MMNIHOOO 00012000

QM 00000000000000000031998Mm D0o0ooooo
jo0@moooogooooooooog

20 0000000000000 0DO1997m booooooboboooro
ooooooo

2500000MDbO0000000Od2002 00D O00000oooooTg
0 0 0 020020 300 Opp.14-370

0000020020 OOODOODOOOOOOOOOooboooo"oooo
020020 2021000 00000

00000020020 30800

The Optimization Method of Stage-wised Construction Process of Large-scale Expressway Network and its Application
By Yoshitaka AOYAMA, Ryoji MATSUNAKA and Tomoya NOMURA

Expressway networks are generally constructed in stages over a long period of time. Thus it is not guaranteed that the
stage-based network construction process, in which the prioritization is based only on a short-term evaluation of each
project, is optimal.

In this study, we propose methodology for optimizing the stage-based construction process, and search for optimum
construction processes for future Japanese expressway network. Moreover, we compare these optimum processes with
the stage-based construction process, and consider the future course for Japanese expressway network construction.

Key Words ; expressway network, stage-based construction process, costs and benefits, profitability, genetic algorithm
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