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INTEGRATED EVALUATION METHOD FOR ALTERNATIVE PLANS USING
STANDARD DEVIATION OF VALUE AS WEIGHT IN EVALUATION ITEM
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The problem in integrated evaluation of the alternative plans for projects is
that various uncertainties which arise in the process of planning and

implementation of the project need to be taken account of.

In this study,

quantitative uncertainties of weight and value, which it was thought possible to
estimate through an evaluation model, were taken note of and an integrated

evaluation method for alternative plans,

which takes these factors into

consideration and includes a new weighting method, was proposed.
The weighting method proposed in this study utilizes standard deviation of

values between alterpnative plans.

This is based on the idea that as the range

of values of evaluation items between alternaives is increased, the weight

given to the evaluation items become larger,

Also, the uncertainty of values

was taken into consideration as a random variable.
By comparing the past cases, validity of this method was discussed.

1. idtdic

IARFERFEPRES N L L, TOREIIFES
HRHAZDATZL. BR. #2. BEBIUR
BELEREIICRSE, Liehi->T. 2ORERDER
LEEE. BRARMOAOR-BMEELLTT
3% <. #2¥8 REPELYEZRICARLE
AFEEEE LTRSS LEFH D, —REIK
DFEWPTTHNT NS,

O FHEHKZERL.

35,
@ EfTTERLARERLERT S,
@ EFEEMIIFHERZFEL. E51220

StEEK. FEEZRE

BAXRZAER BIFHRMELwHER
BAEXREZHFE BIXHGELATEH
T4 TEREETEEHE 7-241
SERERRR, LoFE

B, $4bbLFTMEE. FHEETERT 5,
g, FHMEREZHRET .
® FREROEFERACHTEA V70
T, $LbbLFMEREDTFHETO.
® FHEFETTVCHEINIERE H2 0
BEBECHAEF AL FEEZ ANL,
ERERVEGFIEBEZ R LT 5.
® BEFEEOHEICLYD. BENREREE
T5.
COEEBETIE, E¥. HEDFELN. FE
HOFABREF LR LTBRERSRATS,
CHRIEARRERIAEDEMNTH 5EH/. |/ o
LEENL LN L, FFRREZZEF I EBOLLD
FTERICDOIE,
COREREDMBEE UTUE, —REYC,
© BORERL-LFHEAEREEES
@ REMMEICEHEZLPENRE WHEHEE D]
ELNELLT

—265—



FHETHE OB A FHEEOBIERR & 5 BRR AT ML

@ FHEREEOHMIMESERITNDS L ZHID
%

@ FHEREEOFAREZEDD

® FEEECHTIRENMETD
HFOFEVELN TV,

FHRATIE, COFTHRAFMEREA L L TR
BTIDLELOLNDEALFMEL WD TN
FRERECEHL, Ch2HRELLAERPEFE
ERRLL, tLTAZOBHLORBICLD. £
DFERARERE L.

2. BROFR L £ DA

TAFECET LR EFMECHT 2HKIE. 48
EHETITHNTEN Y §TREDFENRE
SNTWEH, ZRHETRTMAS roMBEEZER
TWwa, Flid, RESHTVWIREFEFEOR
WMEBERZEELLLOTHS,

ZDESR. INHDFEREETIRENS <3,

HALHEEOFERELCH D 2 DEBIRYZ I
BRELINTWS,

3. BEEZEFHWLCEARATSITIC L 553 E

(1) EAWLELS

AFETIE, HEEERIC L > TEFTELERD
KRELHVABESH. CAPEROFHEEEICL T
BEHESNLBEOMER RS, —BICEREX
DFMEHFFELVBE, 2OFMELIIFEOHE
PHBINENG, THIIFHEEICRBREOE S,
WhlE, ZOFBEEE 2 BT BRI L WA LT
Hb, ZOLE, BISRCHEEBIXES C X

S TEQDEAEZPITORILEZ DI EHFTES,

FHATIRIDFZEEL, H1ICRT L.
FERERICBWTID 85 FEEOEA /NS Wi
. ZOFMHBIZPT SR AEARINE VEARE
L. SHEHEDEAIBERBRITH § 5 FEENE
BIRETEHEZLoNE ) £ Lk, 22T, FHEMEICIE
BHDELVIAHEMPFEET S, JHUIEA

BIUFMEZHEERELTEI e THELL,

TB, CORREBPEDI Shntir L bip. £
B EEEEFCIORETILENH LS. KD

—266—

F1 HROTR L EES

== 3= ES g EEd =1 EH 5=
BRI | - KERELHWHIPEE | - BA. EXOTRHE
DEAEFEEL TN, HEETHE,
- AW RETEIRITE
FHEHEE O DEVHE
BTHD,
SEMFE | - SREDRDLY IR | - BAHEET SR, 5
w2 EHREAWTWS, EMCEALE L 3700
THRIHFBEAL. Z8
#cXiTs,
- TSI THEREIT S
DEANBHN | TR
BAT S,
EAREESS | - HEEOKRNIEELT | - BEOBRDFICEEHA
EALENT S, 3.
Factor Profile | - FESEREY THZ LA | - BAEIMEMICE L 37
" VBN, FHEEICER | HDTREMHEAL. &

REMEERBTS.

Concordance THRCAELZTHHE | BHCKT2,
Analysis!’ BELZW,

LFwWgs Y —LOFERYBVWLD | - FHBEEDIT LD EITER
LICKD . BREREE | ShlWiwn,
HELTWE,

TREEL 77 | - FHBETREZIE LT | - BEAGRSEEE LTHRD

CatREEL | RO, TRESEIERL | ThWb,

fasLari T T3,

JMPRE® CRERTARTLII | - RERSARENAL L
L0 B FEEDT | @OLRL KD

SPRITELLWI LN
EQSN

HEICIVERSWIZMHOILDE LI,

O —Riz. FHRBERELLDINSLL
DHE B, ERSHTEMTE S,

@ MONMEETH->TL, TRLVEITED
BHEEHHMOBEBE L 572D, FHEREHN
MECLRLLNDAFERTIE, ERAMMEL
THEHTHELIZZWEFZ LS,

b

. HEEE E
v A=
(i 1
a2
82 Az=0:
) 1
Br\ Am:'O'm
a 1

&1

EFEIBITLEADE M




(2) ERALDOF R

AL FAEOTEEE T LW TEET L
D, THERL 77V 2 ZELLFWMED 0
DTWTCERLT 5, ERACHTD . KiCRT T2
DRREZT2,

O FFETHOHERSITHESIL. EABIUF
EEDFHBEZEZIZLONDAZTHD, 20
DTHEMIZFE LW, ;

@ FEABIUFHEEOTHERIZ. Fho3HE
EERELTHEYIRI ZETEHEET S,

® HFM@HEOEAL, FREXHOFMED
HREELT S,

@ FREEOEFMEEICHT MEM@IS. F
EiEEELREERIC L DEL TS,

® BRERVRETMEL EFEEEDEA
EFHEEOBENUSELIVELT 5.

® FEEII. BAFHEENEAL LI REER
BERER: LTERT 5,

@ FEEZLIALLLBLI2DIN—TF 2,
BROFEEDFEEIIZEL LW, Lo -T,

COFHEFE T, BB OFMEHE DT F X

B IVRE, HEOHEICOWTERL LW,

(3) ER
ERMICHERTIHLSERDLIICERT 5.
6; : FMEHEE J=1,2,m
a; fBFE i=1,2,-,n

A REBRES A= {ai, az -, a.}

xij: fEBRa: HPEMEES; CHLTLD
Eaalipig A7

x; @ FHMEEEB O DOFEEEK

uigc FHERER X 0L DEBRI N FHEEE
fllx i ; DFFAHE

Gii o FHEE . OBESREERR

A FHEEHOS NEA
h;  BAA, OIREEEK
 {{BRa: OBSEME

Z 9, FEREEx G OFME w3,
xi ICEDEBINS,

Eaifekad

- (1)

uii=x; (xij)

BEH - BEF: -

FOWMEMEEBELZP (ui) & L. BIROIHEW,
A (2) TEFET S,

Puipd)=fuij-¢ii{ui;jydui; - (2)

HEIEE O NDEBEAA; OHBEZP(A) &7
AL, AR (3) TEHEI N,

PA)=F A (X)) dA; -2 {3)

Lo, BEATESFHMEM@EV: 3. X (4) T
xE5,

Vis=f fuij-$i{uii)
Ay (A dui;dAg

- (4)
Xz, HMGIE BRI M. MR
T5BE. RBRa: ORAFMEV: 3. X (5)
TRE S,
Vi=f--f uit+Uiz =+ +Uin b
s (Wit, Uiz, s, Uin)
A1 Az vt LA
'zr/)(m)(/\h /\2,"',/‘\11!)
cdAr-dAz o -d A
-du;x»duia"' cduin
(5)
ZZT.
\

|
Bow (A, Az, An)=TE %5 (A)) ]
(6)

SN
o )
Vi= T A fui-di(ui)- A9 (A
cdAsduig)
= I {P(A)-Plui) J
(7))

FEHGAROICET S HBELERTHERT 5.
Lichs-»T, BERMeLT

- (8)

max Vi

—267—



S E O E A IHHEOBIER 2 & 3 5 BRI EIHEE

e BREBRERRT S,

4. EHEEE
F. TERMLLCEEFEEZSHACEAL. F
BET)., AFREUFBEOHESRKENWLEELS
Nazd, FHMEORLLIEMZ 2EAELL, &
B, BHMEEREXYELE LOBAOFERALER
e, EANDEZHEEEL, RD32DHK
ETH -2,
1. BAZHEEOEREFEZEEL T 5.
WENEHEERL, HEENEEREELE
A LTBaOFREL BT S,
0. KeeneyDEAZHW5,
BEOEFEHBL, BEAL P EELERE
BeL-manmRER BT 5.
M. E#RFEEL KeeneyDHEANHFEMEE 15,
FMEDOEGFE A% 7 T KeeneyDEA & 71l
HODVBAIELZ T ERRECLLIEAZF
FicEREL., ELL08EFREVWHITEET S,
F/. EALFHEEOBRBLERISTRNEH 10
RS EWIREDNL Lz, FoEREESE 0.005
L,

(1) KEFERFRTERRE
IO, XE3). 6). 7) »PHERALT
WA, DanubelldF N Tiszalllid. #9130, 000Km® @
GREBEEEL. 295 5H 30, 000Km2id N AFY
—2BT 5., 2o TiszallFo k& EBERA S H

BN, RITRTSH>OREBEREZ She,
O ZHEBEFEEFKS AT L

Q BAMHLXT A

® ks 27 L4

@ (HhEKY X7 A

® HTAREAKSZTFA

INHDRBREDVEAENZ. SSERKERDE
REREFITORODKBEREERRTLHIETH

b, FIT NIHY—DEHBEEIZ ROBEZH
EL,
O FTEHIZEEOIKRE  KEOWHR

@ HARIEATEEEDRI
® TAEBOFEL KOGREMGFAE - BHH
@ FEMHOBNME

#2 AREFFHELCBTLFEMEEYIY v IR

Alternative
Attribute Yeasure
a) az a au as
99.6 | 85.7 [10L1 | 95.1 |101.8
cost 81 | 10froints/year
0.489 [0.894 |0.435 |0.637 |0.409
4 19 50 50 50
water shortage | 62 percent
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enargy 64
energy used 0.610 10.399 {0.006 |0.067 {0.006
80 80 40 20 20
recreation | G subjective
0.672 |0.445 [0.263 |0.117 {0.117
flood recurrence 100 200 67 200 500
protection s interval
0.307 [0.638 |0.150 10.638 10.998
land and 90 8 80 60 70
forest use | &1 1000 ha
0.200 [0.400 |0.400 |0.800 0.600
80 8 60 40 40
social impact | B¢ subjective
0.914 10.914 {0.791 | 0.615 [0.615
8 60 20 60 40
emvironment | 8y subjective
0.860 )0.695 {0.270 |0.695 |0.500
international 80 60 40 20 40
cooperation e subjective
0.914 ]0.791 }0.615 ]0.362 |0.615
developrent 80 60 40 2 40
possibility &1 subjective
0.914 [0.791 | 0.615 }0.362 |0.615
80 80 20 40 20
flexibility 812 subjective
0.850 |0.800 |0.200 }0.400 |0.200

LB FHEEAL T PE

® REFFORML

® AEEHEFT L%

L bostEBNP SR 2T 1208 & HEE
EgEh, SH5ESERERCTHINLFHERE
HEMBEPELNL, 2L, YHERRRDG
Fi2i21. BEOBAIIZ0NES L 2 AERIC
INEBINALLOTHY, stEEKIIINRELIL
DFEBICHE > TERIERL TW5,

K, R2IFETSODRBEICOWT, KR
L3 2NFEICLBEFEEZIT 7. THEDN
DEAIRILEZRTEBYTH B,

FEHRERAITRT, AFELMFELOLR
DS 2KeeneyDFHEY | FHEH 77V 4 %%
EELLFMEDBLICLFWE L AEHER
PR LA, L FHEEL TV BEER
L7CSHBEE ., BELAHOKRE SR EERGTEF
FELFL S, EREBROBLFMEILS
FICRRINLALLDEETELS., DT, 2hb
IZOWTHEBRITD,

—268—



a) F#E1
EFEICLLABROERIALIL. RFDFHEE
CEBBEEET-F L, . KFENEBET

HEPHEMEEL 7 7 4 HEFE L LFFEE L I,

REREOBRESFEEOESARICL > TS, &
EHMEOZIIEA L FEEOAAGRICL > THE
U, EASPEBHAEWEERHICS WTEHEMED
ENRREVZIEDERTL %S, LT, KF
RROFMEDEERELZ LN ZTEAICHNYTY
BARFETIHZOEMPE . BRREENAEZ W
WEEHG: . 61 TIEEEas ~as OFMEED
DNENDT, WD 2 ODREFRICHN TR ETHEE
NS L BDIEERTHEEFELZONE, Zhid
LFWETWS TBEEATIT cHY¥TL. £
W2, CZOFEETFEEDOAICEESINDS & WL,
FMEOEFOEEIIREEI AW, UL, 3

Wi, EBAFAALERARBDOREL CERIT LN

I DEENLFEMETVELFETH LI VRS
IR AN AN

b) FEI

Keeneyld., HA, TMEOHHFEHEB L L TN
DV, REROBEGFEEEZRO L I LRERD
ZEADHBRTHELTW S,

Utan =t ii+raiunl-1y /x
- (9)

2275, RIZERT, k=—07xLTWw5. Zh
LB L BERBERIZa THLEY, a: LDER
b THZOEHENE W, EFHELPBITNRTD
<. BEEABMIE—KT 5. 7. FHEHKL
T Y4 RSB LLCHEREAEREELLT
WAEDT, BREERE LLHELREENT T NG
EOESREBTES, HRFITLAEEDLD 2L,
BEZHL LLEADBRBE LI N RES LWL
Bbhsd,
FHEBRZ L VWO BNEEORREETIZ. RERD
ERIBMIEAZOREEZITLVWE VLA, R5IZ
BEBEEPOKSSCL), BEFHEEFEDL O
BT E0ERLLOTHE, BRERBROELICX
BEEELEOBEGALNT, ZI,HLHEEZE
HVZ 5,
c) FEI

ChIFHEETLRLTHE L EZ LN,

BEM - B -

%3 FEHEBOEA
Attri- Keight Attri- Yeight
bute bute
I I o 1 i o
6y ]0.200 [0.150 [0.030 | 67 {0.228 [0.099 |0.021
6. |0.346 [0.243 |0.084 | &5 [0.150 [0.165 |0.025
gs |0.236 [0.18 |0.045 | 6. l0.226 |0.132 [0.030
8. [0.273 [0.090 [0.035 | 610 |0.209 [0.189 |0.040
6s [0.237 [0.132 [0.031 | 610 [0.209 ]0.034 |0.007
8s |0.330 |0.200 |0.066 | 62 |0.303 |0.034 |0.010
®k4 BHABROBESFMEME
wethod Alternative
a az as a4 as
< B| 1 206,974 [293.874 | 0.002 | 0.480 | 0.023
‘g 2| @ |409.305 |574.013 | 0.004 | 0.943 | 0.044
& 149.012 |210.388 | 0.002 | 0.343 | 0.017
* 407.767 |576.106 | 0.004 | 0.941 | 0.045
LFW# | 0.38 | 0.614 | 0.000 | 0.000 | 0.000
Keeney 0.832 | 0.831 | 0.503 | 0.648 | 0.521

(1X107'2, M X107'8, mMX10-2°)
*  THRELD 7 VR ERLLREE (X107°)
**x LFWEZ, REROBABEOFIEL ST, T8,
I OWEDISETEEIL V=0.681TH 2,

#£5 WREPBOAESIZI2BAFHENL

standard Alternative
deviation
(0=0.005) ay az as aa as
/4 408.250 |577.784 0. 004 0.942 0. 045
/2 408.206 | 578.072 0. 004 0,941 0. 045
o 409.305 |574.013 0.004 0.943 0. 044
2o 403.623 | 571.298 0.004.f 0.931 0. 044
(X107%)

REROERBLIIEDLLL W, REL, BEF
@I 1 I2ELS L D, BRI Z2EAOBEIT
B AKEWEWL S,

(2) K#IBITBRERTHE
ZOFEIE, XE6) . 9) »H5HLTWS,
K#EDEFEERTEIL. BERVIKDRXEEZE
T2L0T. FNHEIEBVTADNTEMBER
45, COBBERERICIBRIEENANOH
FHEZLNTED, FOHAETICLI D IORER
PREESRR, 2/, HiF - HBROWPRZEA
DOV (FEIR (ERETEE] - H7E - OEE
R E9EMNEE  BSFEEBLIUHKBER)
HEL . BRAICVNFMFL FFE TN, 26
HRAEIL~SDERNE (1 =8E. 5=8K) ¥
HEENRRBIVEMFIRLI>THEZLNL, &

—265—



SR E OB A A FHBEOBRRE & 35 KB ER ad ik

®6 KEBRERFEHICBITHFMENY v7 2

Interest Gruop Attribute Alternative
al|alla3|aq|a5|a6)al|la8|adiall|allall

construction cost g1 31 5
Managing Agency |uncertainty in design 82
of Highway uncertainty in execution a3
(Offerer of completion time 64
Highway Planning | maintenance/management cost &85
Alternative) geomorphology/geology a6
natural disaster relief 817
direct obstacle to navigation 58
indirect obstacle to navigation 89
Navigator obstacle to electricwave/marine signal o1
stress 611
visibility 812

sea phenomena

Roadside Inhabitant |air pollution

fire/explosion

convinient crossing/ramp

radius of curve

User truck carrying dangerous article

comfortable crossing/ramp

typhoon/high tide/wave

ship clash

direct alteration of course plan

Managing Agency indirect alteration of course plan

of indirect obstacle to function in port and harbor

Port and Harbor land use

consisitency with port and harbor planing

impact to indutrial zone

o
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