B YA EE e SRy

A107 4% 20104 8Y

pp. 119 ~ 125

ISR AFEJIYRE Utopian ApproachE Zglst
Weighted Utopian Approach?| M2t

Suggestion of Weighted Utopian Approach for Combining Weighting
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Abstract

The most important part in the decision making is to decide the weight of attributes which indicate the relative importance of the
properties to be estimated with different criteria respectively. In this study, the new MCDM method which consider typical pre-
existing methods all together is proposed. For doing those, Weighted Utopian Approach is newly suggested by combining typical
7 weighting methods and distance-based Utopian Approach which is one of the MCDM methods. The suggested method has the
advantage of accomplishing representativeness and universality of the MCDM methods because it incorporates multiple weight-
ing methods of diverse characteristics. It also yields not only the one final result but also the results calculated from each weight-
ing method, broadening the options of the choice to the alternatives. The application of the new model to virtual engineering
problems show that we can perform the decision making and the assessment of priority order more objectively with it and that it
has high applicability to the practice, giving us simple calculation process.
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I 2. The Value of Attributes for the Determination of
Rehabilitation Priority Oder

Possibility of Pipe-Failure Relative Importance

Pipe ID | nternal External Structural |Non Structural
Factor Factor Failure Failure
Pipe 1 0.9633 0.0629 0.4410 0.0000
Pipe 2 0.9998 0.2865 0.4410 0.3159
Pipe 3 0.9414 0.5440 0.3499 0.5128
Pipe 4 0.0603 0.5406 0.3499 0.3780
Pipe 5 0.0526 0.2680 0.0789 0.3736
Pipe 6 0.0018 0.5135 0.0874 0.1924
Pipe 7 0.0185 0.2753 0.0212 0.2942
Pipe 8 0.9872 0.4000 0.3499 0.3285
Pipe 9 0.9802 0.0986 0.3499 0.4476
Pipe 10 0.9992 0.0986 0.0036 0.2447
Pipe 11 0.9998 0.2865 0.0789 0.3054
Pipe 12 0.9998 0.2865 0.0789 0.1924
Pipe 13 0.9998 0.2865 0.0789 0.1130
Pipe 14 0.9967 0.5320 0.3499 0.2313
Pipe 15 0.0258 0.5112 0.0278 0.3159
Pipe 16 0.9836 0.0936 0.0161 0.0000
Pipe 17 0.9984 0.5014 0.0117 0.0594
Pipe 18 0.9891 0.5135 0.0011 0.1181
Pipe 19 1.0000 0.0594 0.0095 0.0587
Pipe 20 0.9145 0.5014 0.0066 0.0996
Pipe 21 0.9663 0.2753 0.0180 0.0996
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H 3. Weighting factor of attributes depending on weighting

methods
Weighting Factor
Weighting Method | jnternal | External | Structural | ., O™
Factor | Factor Failure StFru'cItural

ailure
Eigenvector(1) 0.202 0.198 0.443 0.158
Churchman-Ackoff(2) | 0.300 0.200 0.400 0.100
Xé’ggﬁg)@“mhma“‘ 0264 | 0209 | 0345 | 0.182
Rank order centroid(4)| 0.271 0.146 0.521 0.063
Rank reciprocal(5) 0.240 0.160 0.480 0.120
Rank sum(6) 0.300 0.200 0.400 0.100
Rating(7) 0.263 0.215 0.316 0.206
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I 4. Results of Rehabilitation Priority Order
Weighting Method m | o e @] o] e o .

Pipe ID Rank Average of Ranks| Final Rank

Pipe 1 5 5 6 2 3 5 6 4.571 5

Pipe 2 1 1 2 1 1 1 2 1.286 1

Pipe 3 2 2 1 3 2 2 1 1.857 2

Pipe 4 7 7 7 7 7 7 8 7.143 7

Pipe 5 16 19 18 19 19 19 18 18.286 19

Pipe 6 14 18 19 18 18 18 19 17.714 18

Pipe 7 21 21 21 21 21 21 21 21.000 21

Pipe 8 4 4 4 5 5 4 4 4.286 4

Pipe 9 6 6 5 6 6 6 5 5.714 6

Pipe 10 17 15 15 17 15 15 15 15.571 15

Pipe 11 8 8 8 8 8 8 7 7.857 8

Pipe 12 9 9 9 9 9 9 9 9.000 9

Pipe 13 10 10 10 10 10 10 10 10.000 10

Pipe 14 3 3 3 4 4 3 3 3.286 3

Pipe 15 18 20 20 20 20 20 20 19.714 20

Pipe 16 19 16 16 15 16 16 17 16.429 16

Pipe 17 11 11 13 11 11 11 13 11.571 11

Pipe 18 13 13 11 14 13 13 11 12.571 13

Pipe 19 20 17 17 16 17 17 16 17.143 17

Pipe 20 12 12 12 13 12 12 12 12.143 12

Pipe 21 15 14 14 12 14 14 14 13.857 14
124 e=elal==24, M10d 45 20104 8



44 B

£ AFoME oo 38 FAelx A= olor & <
AP 9] ARl ZIE T 9 e of
Hes SESH] st M2 HrIEdAE247E4]
Weighted Utopian ApproachS 738ttt oA 24 2 -
A9 2 o] 7K T3 e AR UE J7) Ve
o me} wasjof & &4 Jild FoAS vehlie Tk
2] ARl Atk wEpx] B Aol A A Weighted
Utopian Approach= UTJ3EZ]Q1 71&9] Hlx41 7] 7k
2] 2P I A 7S] sh’l AH = 7t
9] Utopian Approachs AF3IATE e 7o) 8L
Ut At
) e 7R 9t 548 7R VA = 7RIS
JEste] e AR did HadS 5
Aol @488 = = S 7RI
2) HAF ppEAASNA HAF A 0 ope}, 7 T}
FA A WA AAE AAse] el e gk
dele] Z5 g+ Sloh
3) B S 7P FsHEAle 283 A, Bk A3
<l AR B AEE AT e, Akl
o] dseate] A5 A84o] prsitiar AgE
Ty B gl ARE A 7] APgHe g
sEgel] uigk #Ale ko= o dEofor & o), ¢
vkt 38 Aol 288t At R{S Aol & A
o= kg

dAtel =2

rr

£ d7e FENGE 271 A dAlE)
PaE171E70e A5HECORIVER21)(0634341B01)2]
TH] Aol oJaf 3 HsFH T

A

Ir

ol

rer

I
rot

k]

Anderson, N.H. and Zalinski, J. (1988) Functional Measurement
Approach to Self-Estimation in Multiattribute. Journal of
Behavioral Decision Making, Vol. 1, pp.191-221.

Ashton, R.H. (1980) Sensitivity of Multiattribute Decision Models
to Alternative Specifications of Weighting Parameters. Journal

of Business Research, Vol. 8, No. 3, pp.341-359.

Barron, F.H. and Barrett, B. E. (1996) Sensitivity Analysis of Addi-
tive Multiattribute Value Model. Operations Research, Vol. 36,
No. 1, pp.122-127.

Brans, J.P. and Vincke, PH. (1985) A preference ranking organisa-
tion method. Management Science, Vol. 31, No. 6, pp.647-656.

Borda, J.C. (1781) Memoire sur les Elections au Scrutin, Histoire de
I'Acad. Royale Sci., Paris.

Canada, J.R. and Sullivan, W.G. (1989) Economic and Multiat-
tribute Evaluation of Advanced Manufacturing Systesms, Pren-
tice Hall, NJ.

Charnes, A., Copper, W.W. and Rhodes, E.L. (1978) Measuring the
Efficiency of Decision Making Units. Furopean Journal of
Operation Research, Vol. 2, No. 6. pp.429-444.

Eckenrode, R.T. (1965) Weighting Multiple Criteria. Management
Science, Vol. 12, No. 3, pp.180-192.

Kemeny, J.G. and Snell, L.J. (1962) Preference Ranking : An Axiom-
atic Approach, Mathematical Models in the Social Sciences,
Ginn, New York, pp.9-23.

Knoll, A.L. and Engelberg, A. (1978) Weighting Multiple Objec-
tives-The Churchman-Ackoft Techniques Revisited. Computer
and Operations Research, Vol. 5, No. 3, pp.165-177.

Ning, S.K. and Chang, N.B. (2002) Multi-Objective Decision-Based
Assessment of a Water Quality Monitoring Network in a River
System. Journal of Environmental Monitoring, Vol. 4, pp.121-
126.

Roy, B. (1991) The Outranking approach and the foundations of
ELECTRE methods., Theory and Decision, Vol. 31. pp.49-73.

Saaty, T.L (1980) The Analytic Hierarchy Process, McGraw-Hill,
New York, NY.

Saaty, T.L (1990) Multicriteria Decision Making : The Analytic
Hierarchy Process, RWS Publications, Pittsburgh, PA.

Saaty, T.L. (1994) Fundamentals of Decision Making and Priority
Theory with the Analytic Hierarchy Process, RWS Publica-
tions, Pittsburgh, PA.

Tkach, R.J and Simonovic, S.P (1997) A new approach to multi-cri-
teria decision making in water resources. Journal of Geo-
graphic Information and Decision Analysis, Vol. 1, pp.25-44.

Xanthopulos, Z., Melachrinoudis, E. Solomon, M.M. (2000) Interac-
tive Multiobjective Group Decision Making with Interval
Parameters. Management Science, Vol. 46, No. 12, pp.1721-
1732.

Zeleny, M. (1982) Multiple Criteria Decision Making, McGraw-
Hill, New York, New York, pp.315-325.

O =EH5Y 093 1€ 27¢
O AARIFY : 09d 1€ 30
O A Ed 10 07¥ 19

=R AFH7 |13} Utopian ApproachS Z &8t Weighted Utopian Approach?| Aot 125




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


