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additiveValueFunctionElicitation

Elicitation of a general additive value function.

Description

Elicits a general additive value function from a ranking of alternatives.

Usage

additiveValueFunctionElicitation(performanceTable,
criteriaMinMax, epsilon,
alternativesRanks = NULL,
alternativesPreferences = NULL,
alternativesIndifferences = NULL,
alternativesIDs = NULL,
criteriaIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

epsilon Numeric value containing the minimal difference in value between two consec-
utive alternatives in the final ranking.

alternativesRanks

Optional vector containing the ranks of the alternatives. The elements are named
according to the IDs of the alternatives. If not present, then at least one of
alternativesPreferences or alternativesIndifferences should be given.

alternativesPreferences

Optional matrix containing the preference constraints on the alternatives. Each
line of the matrix corresponds to a constraint of the type alternative a is strictly
preferred to alternative b. If not present, then either alternativesRanks or alter-
nativesIndifferences should be given.

alternativesIndifferences

Optional matrix containing the indifference constraints on the alternatives. Each
line of the matrix corresponds to a constraint of the type alternative a is indif-
ferent to alternative b. If not present, then either alternativesRanks or alterna-
tivesPreferences should be given.
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alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

Value

The function returns a list structured as follows :

optimum The value of the objective function.

valueFunctions A list containing the value functions which have been determined. Each value
function is defined by a matrix of breakpoints, where the first row corresponds
to the abscissa (row labelled "x") and where the second row corresponds to the
ordinate (row labelled "y").

overallValues A vector containing the overall values of the input alternatives.

ranks A vector containing the ranks of the alternatives obtained via the elicited value
functions. Ties method = "min".

Kendall Kendall’s tau between the input ranking and the one obtained via the elicited
value functions.

errors The errors (sigma) which have to be added to the overall values of the alterna-
tives in order to respect the input ranking.

References

Based on the UTA algorithm (E. Jacquet-Lagreze, J. Siskos, Assessing a set of additive utility
functions for multicriteria decision-making, the UTA method, European Journal of Operational Re-
search, Volume 10, Issue 2, 151–164, June 1982) except that the breakpoints of the value functions
are the actual performances of the alternatives on the criteria.

Examples

# ----------------------------------------
# ranking some cars (from original article on UTA by Siskos and Lagreze, 1982)

# the separation threshold

epsilon <-0.01

# the performance table

performanceTable <- rbind(
c(173, 11.4, 10.01, 10, 7.88, 49500),
c(176, 12.3, 10.48, 11, 7.96, 46700),
c(142, 8.2, 7.30, 5, 5.65, 32100),
c(148, 10.5, 9.61, 7, 6.15, 39150),
c(178, 14.5, 11.05, 13, 8.06, 64700),
c(180, 13.6, 10.40, 13, 8.47, 75700),
c(182, 12.7, 12.26, 11, 7.81, 68593),
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c(145, 14.3, 12.95, 11, 8.38, 55000),
c(161, 8.6, 8.42, 7, 5.11, 35200),
c(117, 7.2, 6.75, 3, 5.81, 24800)
)

rownames(performanceTable) <- c(
"Peugeot 505 GR",
"Opel Record 2000 LS",
"Citroen Visa Super E",
"VW Golf 1300 GLS",
"Citroen CX 2400 Pallas",
"Mercedes 230",
"BMW 520",
"Volvo 244 DL",
"Peugeot 104 ZS",
"Citroen Dyane")

colnames(performanceTable) <- c(
"MaximalSpeed",
"ConsumptionTown",
"Consumption120kmh",
"HP",
"Space",
"Price")

# ranks of the alternatives

alternativesRanks <- c(1,2,3,4,5,6,7,8,9,10)

names(alternativesRanks) <- row.names(performanceTable)

# criteria to minimize or maximize

criteriaMinMax <- c("max","min","min","max","max","min")

names(criteriaMinMax) <- colnames(performanceTable)

x<-additiveValueFunctionElicitation(performanceTable,
criteriaMinMax, epsilon,
alternativesRanks = alternativesRanks)

applyPiecewiseLinearValueFunctionsOnPerformanceTable

Applies value functions on a performance table.

Description

Transforms a performance table via given piecewise linear value functions.
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Usage

applyPiecewiseLinearValueFunctionsOnPerformanceTable(valueFunctions,
performanceTable,
criteriaMinMax,
alternativesIDs = NULL,
criteriaIDs = NULL)

Arguments

valueFunctions A list containing, for each criterion, the piecewise linear value functions defined
by the coordinates of the break points. Each value function is defined by a matrix
of breakpoints, where the first row corresponds to the abscissa (row labelled "x")
and where the second row corresponds to the ordinate (row labelled "y").

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

Value

The function returns a performance table which has been transformed through the given value func-
tions.

Examples

# the value functions

v<-list(
Price = array(c(30, 0, 16, 0, 2, 0.0875),

dim=c(2,3), dimnames = list(c("x", "y"), NULL)),
Time = array(c(40, 0, 30, 0, 20, 0.025, 10, 0.9),

dim = c(2, 4), dimnames = list(c("x", "y"), NULL)),
Comfort = array(c(0, 0, 1, 0, 2, 0.0125, 3, 0.0125),

dim = c(2, 4), dimnames = list(c("x", "y"), NULL)))

# the performance table

performanceTable <- rbind(
c(3,10,1),

c(4,20,2),
c(2,20,0),
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c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# criteria to be minimized or maximized

criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# the transformed performance table

applyPiecewiseLinearValueFunctionsOnPerformanceTable(v,performanceTable, criteriaMinMax)

assignAlternativesToCategoriesByThresholds

Assign alternatives to categories according to thresholds.

Description

Assign alternatives to categories according to thresholds representing the lower bounds of the cate-
gories.

Usage

assignAlternativesToCategoriesByThresholds(alternativesScores,
categoriesLowerBounds,
alternativesIDs = NULL,
categoriesIDs = NULL)

Arguments

alternativesScores

Vector representing the overall scores of the alternatives. The elements are
named according to the IDs of the alternatives.

categoriesLowerBounds

Vector containing the lower bounds of the categories. An alternative is assigned
to a category if it’s score is higher or equal to the lower bound of the category,
and strictly lower to the lower bound of the category above.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

categoriesIDs Vector containing IDs of categories, according to which the data should be fil-
tered.
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Value

The function returns a vector containing the assignments of the alternatives to the categories.

Examples

# the separation threshold

epsilon <-0.05

# the performance table

performanceTable <- rbind(
c(3,10,1),
c(4,20,2),
c(2,20,0),
c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# ranks of the alternatives

alternativesAssignments <- c("good","medium","medium","bad","bad")

names(alternativesAssignments) <- row.names(performanceTable)

# criteria to minimize or maximize

criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# number of break points for each criterion

criteriaNumberOfBreakPoints <- c(3,4,4)

names(criteriaNumberOfBreakPoints) <- colnames(performanceTable)

# ranks of the categories

categoriesRanks <- c(1,2,3)

names(categoriesRanks) <- c("good","medium","bad")

x<-UTADIS(performanceTable, criteriaMinMax, criteriaNumberOfBreakPoints,
alternativesAssignments, categoriesRanks,0.1)

npt <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(x$valueFunctions,
performanceTable,
criteriaMinMax)
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scores <- weightedSum(npt, c(1,1,1))

# add a lower bound for the "bad" category

lbs <- c(x$categoriesLBs,0)

names(lbs) <- c(names(x$categoriesLBs),"bad")

assignments<-assignAlternativesToCategoriesByThresholds(scores,lbs)

ElectreTRIBM Electre TRI-like sorting method axiomatized by Bouyssou and
Marchant.

Description

This simplification of the Electre TRI method uses the pessimistic assignment rule, without in-
difference or preference thresholds attached to criteria. Only a binary discordance condition is
considered, i.e. a veto forbids an outranking in any possible concordance situation, or not.

Usage

ElectreTRIBM(performanceTable, categoriesLowerProfiles,
criteriaWeights, criteriaMinMax, majorityThreshold,
criteriaVetos = NULL, alternativesIDs = NULL,
criteriaIDs = NULL, categoriesIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

categoriesLowerProfiles

Matrix containing, in each row, the lower profiles of the categories. The columns
are named according to the criteria, and the rows are named according to the
categories. The index of the row in the matrix corresponds to the rank of the
category.

criteriaWeights

Vector containing the weights of the criteria. The elements are named according
to the IDs of the criteria.

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.
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majorityThreshold

The cut threshold for the concordance condition. Should be at least half of the
sum of the weights.

criteriaVetos Matrix containing in each row a vector defining the veto values for the lower
profile of the category. NA values mean that no veto is defined. A veto thresh-
old for criterion i and category k represents the performance below which an
alternative is forbidden to outrank the lower profile of category k, and thus is
forbidden to be assigned to the category k. The rows are named according to the
categories, whereas the columns are named according to the criteria.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

categoriesIDs Vector containing IDs of categories, according to which the data should be fil-
tered.

Value

The function returns a vector containing the assignments of the alternatives to the categories.

References

Bouyssou, D. and Marchant, T. An axiomatic approach to noncompen- satory sorting methods in
MCDM, II: more than two categories. European Journal of Operational Research, 178(1): 246–276,
2007.

Examples

# the performance table

performanceTable <- rbind(
c(1,10,1),
c(4,20,2),
c(2,20,0),
c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# lower profiles of the categories
# (best category in the first position of the list)

categoriesLowerProfiles <- rbind(c(3, 11, 3),c(7, 25, 2),c(NA,NA,NA))

colnames(categoriesLowerProfiles) <- colnames(performanceTable)

rownames(categoriesLowerProfiles)<-c("Good","Medium","Bad")
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# criteria to minimize or maximize

criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# vetos

criteriaVetos <- rbind(c(10, NA, NA),c(NA, NA, 1),c(NA,NA,NA))

colnames(criteriaVetos) <- colnames(performanceTable)
rownames(criteriaVetos) <- c("Good","Medium","Bad")

# weights

criteriaWeights <- c(1,3,2)

names(criteriaWeights) <- colnames(performanceTable)

# ElectreTRIBM

assignments<-ElectreTRIBM(performanceTable, categoriesLowerProfiles,
criteriaWeights, criteriaMinMax, 3,
criteriaVetos = criteriaVetos)

print(assignments)

# un peu de filtrage

assignments<-ElectreTRIBM(performanceTable, categoriesLowerProfiles,
criteriaWeights, criteriaMinMax, 2,
categoriesIDs = c("Medium","Bad"),
criteriaIDs = c("Price","Time"),
alternativesIDs = c("RER", "BUS"))

print(assignments)

ElectreTRIBMIdentifyIncompatibleAssignments

Searches assignment examples which are incompatible with the Elec-
tre TRI-like sorting method axiomatized by Bouyssou and Marchant.

Description

This simplification of the Electre TRI method uses the pessimistic assignment rule, without in-
difference or preference thresholds attached to criteria. Only a binary discordance condition is
considered, i.e. a veto forbids an outranking in any possible concordance situation, or not. This
function searches for a set of minimal size which can be removed from the assignment examples in
order to make the problem compatible again with this simplified Electre TRI model.
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Usage

ElectreTRIBMIdentifyIncompatibleAssignments(performanceTable,
assignments,
categoriesRanks,
criteriaMinMax,
alternativesIDs = NULL,
criteriaIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

assignments Vector containing the assignments (IDs of the categories) of the alternatives to
the categories. The elements are named according to the alternatives.

categoriesRanks

Vector containing the ranks of the categories. The elements are named according
to the IDs of the categories.

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

Value

The function returns NULL if there is a problem, or a list structured as follows :

numIncompatibleAssignments

The number of incompatible assignment examples.
incompatibleAssignments

A logical vector indicating which assignment examples should be removed (TRUE),
and which should be kept (FALSE).

References

Bouyssou, D. and Marchant, T. An axiomatic approach to noncompen- satory sorting methods in
MCDM, II: more than two categories. European Journal of Operational Research, 178(1): 246–276,
2007.

Examples

# ranking some cars (from original article on UTA by Siskos and Lagreze, 1982)

# the performance table
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performanceTable <- rbind(
c(173, 11.4, 10.01, 10, 7.88, 49500),
c(176, 12.3, 10.48, 11, 7.96, 46700),
c(142, 8.2, 7.30, 5, 5.65, 32100),
c(148, 10.5, 9.61, 7, 6.15, 39150),
c(178, 14.5, 11.05, 13, 8.06, 64700),
c(180, 13.6, 10.40, 13, 8.47, 75700),
c(182, 12.7, 12.26, 11, 7.81, 68593),
c(145, 14.3, 12.95, 11, 8.38, 55000),
c(161, 8.6, 8.42, 7, 5.11, 35200),
c(117, 7.2, 6.75, 3, 5.81, 24800)

)

rownames(performanceTable) <- c(
"Peugeot505GR",
"OpelRecord2000LS",
"CitroenVisaSuperE",
"VWGolf1300GLS",
"CitroenCX2400Pallas",
"Mercedes230",
"BMW520",
"Volvo244DL",
"Peugeot104ZS",
"CitroenDyane")

colnames(performanceTable) <- c(
"MaximalSpeed",
"ConsumptionTown",
"Consumption120kmh",
"HP",
"Space",
"Price")

assignments <-c("Good","Bad","Good","Bad","Medium","Medium",
"Medium","Good","Bad","Good")

names(assignments) <- rownames(performanceTable)

categoriesRanks <-c(1,2,3)

names(categoriesRanks) <- c("Good","Medium","Bad")

criteriaMinMax <- c("max","min","min","max","max","min")

names(criteriaMinMax) <- colnames(performanceTable)

onoff<-ElectreTRIBMIdentifyIncompatibleAssignments(performanceTable,
assignments,
categoriesRanks,
criteriaMinMax,
criteriaIDs =
c("HP","Space"))
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filteredAlts <- rownames(performanceTable)[!onoff$incompatibleAssignments]

x<-ElectreTRIBMInference(performanceTable, assignments, categoriesRanks,
criteriaMinMax,
criteriaIDs = c("HP","Space"),
alternativesIDs = filteredAlts)

ElectreAssignments<-ElectreTRIBM(performanceTable, x$profilesPerformances,
x$weights, criteriaMinMax, x$lambda,
criteriaIDs = c("HP","Space"),
alternativesIDs = filteredAlts)

ElectreTRIBMInference Identification of profiles, weights and majority threshold for an Electre
TRI-like sorting method axiomatized by Bouyssou and Marchant.

Description

This simplification of the Electre TRI method uses the pessimistic assignment rule, without in-
difference or preference thresholds attached to criteria. Only a binary discordance condition is
considered, i.e. a veto forbids an outranking in any possible concordance situation, or not. The
identification of the profiles, weights and majority threshold are done by taking into account assign-
ment examples.

Usage

ElectreTRIBMInference(performanceTable, assignments,
categoriesRanks, criteriaMinMax,
alternativesIDs = NULL, criteriaIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

assignments Vector containing the assignments (IDs of the categories) of the alternatives to
the categories. The elements are named according to the alternatives.

categoriesRanks

Vector containing the ranks of the categories. The elements are named according
to the IDs of the categories.

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.
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alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

Value

The function returns NULL if there is a problem, or a list structured as follows :

lambda The majority threshold.

epsilon The minimal percentage of difference between two evaluations of two consecu-
tive profiles. This value has been maximized to separate the profiles as much as
possible.

weights A vector containing the weights of the criteria. The elements are named accord-
ing to the criteria IDs.

profilesPerformances

A matrix containing the lower profiles of the categories. The columns are named
according to the criteria, whereas the rows are named according to the cate-
gories. The lower profile of the lower category can be considered as a dummy
profile.

References

Bouyssou, D. and Marchant, T. An axiomatic approach to noncompen- satory sorting methods in
MCDM, II: more than two categories. European Journal of Operational Research, 178(1): 246–276,
2007.

Examples

performanceTable <- rbind(
c(3,3,2,3,3,3),
c(3,2,2,2,3,3),
c(3,2,2,3,3,3),
c(2,3,2,2,3,3),
c(2,3,2,3,2,3),
c(2,3,2,2,3,2),
c(2,3,2,3,3,2),
c(3,2,2,3,2,3),
c(3,1,2,1,3,1),
c(1,1,2,3,3,3),
c(3,3,1,3,3,3),
c(3,3,2,1,1,3),
c(3,3,2,3,1,1)

)

colnames(performanceTable) <- c("dcu","dep","dsf","dca","dsa","dda")

rownames(performanceTable) <- c("a1","a2","a3",
"a4","a5","a6",
"a7","a8","a9",
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"a10","a11","a12","a13")

assignments <-c("valide","valide","valide","valide",
"avecReserve","avecReserve","avecReserve",
"avecReserve","nonValide","nonValide",
"nonValide","nonValide","nonValide")

names(assignments) <- rownames(performanceTable)

categoriesRanks <-c(1,2,3)

names(categoriesRanks) <- c("valide","avecReserve","nonValide")

criteriaMinMax <- c("max","max","max","max","max","max")

names(criteriaMinMax) <- colnames(performanceTable)

x<-ElectreTRIBMInference(performanceTable, assignments,
categoriesRanks, criteriaMinMax,
alternativesIDs = c("a1","a2","a3",
"a4","a5","a6","a7","a8","a9",
"a10","a11","a12","a13"))

ElectreAssignments <- ElectreTRIBM(performanceTable, x$profilesPerformances,
x$weights, criteriaMinMax, x$lambda)

plotElectreTRISortingProblem

Plot the categories and assignments of an Electre TRI-like sorting
problem (via separation profiles).

Description

The profiles shown are the separation profiles between the classes. They are stored as the lower
profiles of the categories.

Usage

plotElectreTRISortingProblem(performanceTable, categoriesLowerProfiles,
assignments, criteriaMinMax,
criteriaUBs, criteriaLBs,
alternativesIDs = NULL, criteriaIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).
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categoriesLowerProfiles

Matrix containing, in each row, the lower profiles of the categories (the separa-
tion profiles in fact). The columns are named according to the criteria, and the
rows are named according to the categories. The index of the row in the matrix
corresponds to the rank of the category.

assignments Vector containing the assignments (IDs of the categories) of the alternatives to
the categories. The elements are named according to the alternatives.

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

criteriaLBs Vector containing the lower bounds of the criteria to be considered for the plot-
ting. The elements are named according to the IDs of the criteria.

criteriaUBs Vector containing the upper bounds of the criteria to be considered for the plot-
ting. The elements are named according to the IDs of the criteria.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

Examples

# the performance table

performanceTable <- rbind(
c(1,10,1),
c(4,20,2),
c(2,20,0),
c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# lower profiles of the categories
# (best category in the first position of the list)

categoriesLowerProfiles <- rbind(c(3, 11, 3),c(7, 25, 2),c(30,30,0))

colnames(categoriesLowerProfiles) <- colnames(performanceTable)

rownames(categoriesLowerProfiles)<-c("Good","Medium","Bad")

# criteria to minimize or maximize

criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# lower bounds of the criteria for the determination of value functions
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criteriaLBs=c(0,5,0)

names(criteriaLBs) <- colnames(performanceTable)

# upper bounds of the criteria for the determination of value functions

criteriaUBs=c(50,50,4)

names(criteriaUBs) <- colnames(performanceTable)

# weights

criteriaWeights <- c(1,3,2)

names(criteriaWeights) <- colnames(performanceTable)

assignments <- assignments<-ElectreTRIBM(performanceTable,
categoriesLowerProfiles,
criteriaWeights,
criteriaMinMax, 3)

names(assignments) <- rownames(performanceTable)

plotElectreTRISortingProblem(performanceTable, categoriesLowerProfiles,
assignments, criteriaMinMax,
criteriaUBs, criteriaLBs)

plotPiecewiseLinearValueFunctions

Function to plot piecewise linear value functions.

Description

Plots piecewise linear value function.

Usage

plotPiecewiseLinearValueFunctions(valueFunctions,
criteriaIDs = NULL)

Arguments

valueFunctions A list containing, for each criterion, the piecewise linear value functions defined
by the coordinates of the break points. Each value function is defined by a matrix
of breakpoints, where the first row corresponds to the abscissa (row labelled "x")
and where the second row corresponds to the ordinate (row labelled "y").

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.
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Examples

v<-list(
Price = array(c(30, 0, 16, 0, 2, 0.0875),
dim=c(2,3), dimnames = list(c("x", "y"), NULL)),

Time = array(c(40, 0, 30, 0, 20, 0.025, 10, 0.9),
dim = c(2, 4), dimnames = list(c("x", "y"), NULL)),

Comfort = array(c(0, 0, 1, 0, 2, 0.0125, 3, 0.0125),
dim = c(2, 4), dimnames = list(c("x", "y"), NULL)))

# plot the value functions

plotPiecewiseLinearValueFunctions(v)

UTA UTA method to elicit value functions.

Description

Elicits value functions from a ranking of alternatives, according to the UTA method.

Usage

UTA(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = NULL,
alternativesPreferences = NULL,
alternativesIndifferences = NULL,
criteriaLBs=NULL, criteriaUBs=NULL,
alternativesIDs = NULL, criteriaIDs = NULL,
kPostOptimality = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

criteriaNumberOfBreakPoints

Vector containing the number of breakpoints of the piecewise linear value func-
tions to be determined. Minimum 2. The elements are named according to the
IDs of the criteria.

epsilon Numeric value containing the minimal difference in value between two consec-
utive alternatives in the final ranking.
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alternativesRanks

Optional vector containing the ranks of the alternatives. The elements are named
according to the IDs of the alternatives. If not present, then at least one of
alternativesPreferences or alternativesIndifferences should be given.

alternativesPreferences

Optional matrix containing the preference constraints on the alternatives. Each
line of the matrix corresponds to a constraint of the type alternative a is strictly
preferred to alternative b. If not present, then either alternativesRanks or alter-
nativesIndifferences should be given.

alternativesIndifferences

Optional matrix containing the indifference constraints on the alternatives. Each
line of the matrix corresponds to a constraint of the type alternative a is indif-
ferent to alternative b. If not present, then either alternativesRanks or alterna-
tivesPreferences should be given.

criteriaLBs Vector containing the lower bounds of the criteria to be considered for the elic-
itation of the value functions. If not specified, the lower bounds present in the
performance table are taken.

criteriaUBs Vector containing the upper bounds of the criteria to be considered for the elic-
itation of the value functions. If not specified, the upper bounds present in the
performance table are taken.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.
kPostOptimality

A small positive threshold used during the postoptimality analysis (see article on
UTA by Siskos and Lagreze in EJOR, 1982). If not specified, no postoptimality
analysis is performed.

Value

The function returns a list structured as follows :

optimum The value of the objective function.

valueFunctions A list containing the value functions which have been determined. Each value
function is defined by a matrix of breakpoints, where the first row corresponds
to the abscissa (row labelled "x") and where the second row corresponds to the
ordinate (row labelled "y").

overallValues A vector of the overall values of the input alternatives.

ranks A vector of the ranks of the alternatives obtained via the elicited value functions.
Ties method = "min".

Kendall Kendall’s tau between the input ranking and the one obtained via the elicited
value functions. NULL if no input ranking is given but alternativesPreferences
or alternativesIndifferences.

errors A vector of the errors (sigma) which have to be added to the overall values of
the alternatives in order to respect the input ranking.
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minimumWeightsPO

In case a post-optimality analysis is performed, the minimal weight of each
criterion, else NULL.

maximumWeightsPO

In case a post-optimality analysis is performed, the maximal weight of each
criterion, else NULL.

averageValueFunctionsPO

In case a post-optimality analysis is performed, average value functions respect-
ing the input ranking, else NULL.

References

E. Jacquet-Lagreze, J. Siskos, Assessing a set of additive utility functions for multicriteria decision-
making, the UTA method, European Journal of Operational Research, Volume 10, Issue 2, 151–164,
June 1982.

Examples

# the separation threshold

epsilon <-0.05

# the performance table

performanceTable <- rbind(
c(3,10,1),

c(4,20,2),
c(2,20,0),
c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# ranks of the alternatives

alternativesRanks <- c(1,2,2,3,4)

names(alternativesRanks) <- row.names(performanceTable)

# criteria to minimize or maximize

criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# number of break points for each criterion

criteriaNumberOfBreakPoints <- c(3,4,4)

names(criteriaNumberOfBreakPoints) <- colnames(performanceTable)
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x<-UTA(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks)

# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$valueFunctions)

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$valueFunctions,
performanceTable,
criteriaMinMax)

# calculate the overall score of each alternative

weightedSum(transformedPerformanceTable,c(1,1,1))

# ----------------------------------------
# ranking some cars (from original article on UTA by Siskos and Lagreze, 1982)

# the separation threshold

epsilon <-0.01

# the performance table

performanceTable <- rbind(
c(173, 11.4, 10.01, 10, 7.88, 49500),
c(176, 12.3, 10.48, 11, 7.96, 46700),
c(142, 8.2, 7.30, 5, 5.65, 32100),
c(148, 10.5, 9.61, 7, 6.15, 39150),
c(178, 14.5, 11.05, 13, 8.06, 64700),
c(180, 13.6, 10.40, 13, 8.47, 75700),
c(182, 12.7, 12.26, 11, 7.81, 68593),
c(145, 14.3, 12.95, 11, 8.38, 55000),
c(161, 8.6, 8.42, 7, 5.11, 35200),
c(117, 7.2, 6.75, 3, 5.81, 24800)
)

rownames(performanceTable) <- c(
"Peugeot 505 GR",
"Opel Record 2000 LS",
"Citroen Visa Super E",
"VW Golf 1300 GLS",
"Citroen CX 2400 Pallas",
"Mercedes 230",
"BMW 520",
"Volvo 244 DL",
"Peugeot 104 ZS",
"Citroen Dyane")
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colnames(performanceTable) <- c(
"MaximalSpeed",
"ConsumptionTown",
"Consumption120kmh",
"HP",
"Space",
"Price")

# ranks of the alternatives

alternativesRanks <- c(1,2,3,4,5,6,7,8,9,10)

names(alternativesRanks) <- row.names(performanceTable)

# criteria to minimize or maximize

criteriaMinMax <- c("max","min","min","max","max","min")

names(criteriaMinMax) <- colnames(performanceTable)

# number of break points for each criterion

criteriaNumberOfBreakPoints <- c(5,4,4,5,4,5)

names(criteriaNumberOfBreakPoints) <- colnames(performanceTable)

# lower bounds of the criteria for the determination of value functions

criteriaLBs=c(110,7,6,3,5,20000)

names(criteriaLBs) <- colnames(performanceTable)

# upper bounds of the criteria for the determination of value functions

criteriaUBs=c(190,15,13,13,9,80000)

names(criteriaUBs) <- colnames(performanceTable)

x<-UTA(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks,
criteriaLBs = criteriaLBs, criteriaUBs = criteriaUBs)

# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$valueFunctions)

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$valueFunctions,
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performanceTable,
criteriaMinMax)

# calculate the overall score of each alternative

weights<-c(1,1,1,1,1,1)

names(weights)<-colnames(performanceTable)

weightedSum(transformedPerformanceTable,c(1,1,1,1,1,1))

# the same analysis with less extreme value functions
# from the post-optimality analysis

x<-UTA(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks,
criteriaLBs = criteriaLBs,
criteriaUBs = criteriaUBs,
kPostOptimality = 0.01)

# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$averageValueFunctionsPO)

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$averageValueFunctionsPO,
performanceTable,
criteriaMinMax)

# calculate the overall score of each alternative

weights<-c(1,1,1,1,1,1)

names(weights)<-colnames(performanceTable)

weightedSum(transformedPerformanceTable,c(1,1,1,1,1,1))

# ----------------------------------------
# Let us consider only 2 criteria : Price and MaximalSpeed. What happens ?

x<-UTA(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks,
criteriaLBs = criteriaLBs, criteriaUBs = criteriaUBs,
criteriaIDs = c("MaximalSpeed","Price"))

# plot the value functions obtained
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plotPiecewiseLinearValueFunctions(x$valueFunctions,
criteriaIDs = c("MaximalSpeed","Price"))

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$valueFunctions,
performanceTable,
criteriaMinMax,
criteriaIDs = c("MaximalSpeed","Price")
)

# calculate the overall score of each alternative

weights<-c(1,1,1,1,1,1)

names(weights)<-colnames(performanceTable)

weightedSum(transformedPerformanceTable,
weights, criteriaIDs = c("MaximalSpeed","Price"))

# ----------------------------------------
# An example without alternativesRanks, but with alternativesPreferences
# and alternativesIndifferences

alternativesPreferences <- rbind(c("Peugeot 505 GR","Opel Record 2000 LS"),
c("Opel Record 2000 LS","Citroen Visa Super E"))

alternativesIndifferences <- rbind(c("Peugeot 104 ZS","Citroen Dyane"))

x<-UTA(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon = 0.1,
alternativesPreferences = alternativesPreferences,
alternativesIndifferences = alternativesIndifferences,
criteriaLBs = criteriaLBs, criteriaUBs = criteriaUBs
)

UTADIS UTADIS method to elicit value functions in view of sorting alternatives
in ordered categories

Description

Elicits value functions from assignment examples, according to the UTADIS method.

Usage

UTADIS(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints,
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alternativesAssignments, categoriesRanks, epsilon,
criteriaLBs=NULL, criteriaUBs=NULL,
alternativesIDs = NULL, criteriaIDs = NULL,
categoriesIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

criteriaNumberOfBreakPoints

Vector containing the number of breakpoints of the piecewise linear value func-
tions to be determined. Minimum 2. The elements are named according to the
IDs of the criteria.

alternativesAssignments

Vector containing the assignments of the alternatives to categories. Minimum
2 categories. The elements of the vector are named according to the IDs of the
alternatives.

categoriesRanks

Vector containing the ranks of the categories. Minimum 2 categories. The ele-
ments of the vector are named according to the IDs of the categories.

epsilon Numeric value containing the minimal difference in value between the upper
bound of a category and an alternative of that category.

criteriaLBs Vector containing the lower bounds of the criteria to be considered for the elic-
itation of the value functions. If not specified, the lower bounds present in the
performance table are taken.

criteriaUBs Vector containing the upper bounds of the criteria to be considered for the elic-
itation of the value functions. If not specified, the upper bounds present in the
performance table are taken.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.

categoriesIDs Vector containing IDs of categories, according to which the data should be fil-
tered.

Value

The function returns a list structured as follows :

optimum The value of the objective function.
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valueFunctions A list containing the value functions which have been determined. Each value
function is defined by a matrix of breakpoints, where the first row corresponds
to the abscissa (row labelled "x") and where the second row corresponds to the
ordinate (row labelled "y").

overallValues A vector of the overall values of the input alternatives.

categoriesLBs A vector containing the lower bounds of the considered categories.

errors A list containing the errors (sigmaPlus and sigmaMinus) which have to be sub-
stracted and added to the overall values of the alternatives in order to respect the
input ranking.

References

J.M. Devaud, G. Groussaud, and E. Jacquet-Lagrèze, UTADIS : Une méthode de construction de
fonctions d’utilité additives rendant compte de jugements globaux, European Working Group on
Multicriteria Decision Aid, Bochum, 1980.

Examples

# the separation threshold

epsilon <-0.05

# the performance table

performanceTable <- rbind(
c(3,10,1),
c(4,20,2),
c(2,20,0),
c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# ranks of the alternatives

alternativesAssignments <- c("good","medium","medium","bad","bad")

names(alternativesAssignments) <- row.names(performanceTable)

# criteria to minimize or maximize

criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# number of break points for each criterion

criteriaNumberOfBreakPoints <- c(3,4,4)
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names(criteriaNumberOfBreakPoints) <- colnames(performanceTable)

# ranks of the categories

categoriesRanks <- c(1,2,3)

names(categoriesRanks) <- c("good","medium","bad")

x<-UTADIS(performanceTable, criteriaMinMax, criteriaNumberOfBreakPoints,
alternativesAssignments, categoriesRanks,0.1)

# filtering out category "good" and assigment examples "RER" and "TAXI"

y<-UTADIS(performanceTable, criteriaMinMax, criteriaNumberOfBreakPoints,
alternativesAssignments, categoriesRanks,0.1,
categoriesIDs=c("medium","bad"),
alternativesIDs=c("METRO1","METRO2","BUS"))

# working furthermore on only 2 criteria : "Comfort" and "Time"

z<-UTADIS(performanceTable, criteriaMinMax, criteriaNumberOfBreakPoints,
alternativesAssignments, categoriesRanks,0.1,
criteriaIDs=c("Comfort","Time"))

UTASTAR UTASTAR method to elicit value functions.

Description

Elicits value functions from a ranking of alternatives, according to the UTASTAR method.

Usage

UTASTAR(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = NULL,
alternativesPreferences = NULL,
alternativesIndifferences = NULL,
criteriaLBs=NULL, criteriaUBs=NULL,
alternativesIDs = NULL, criteriaIDs = NULL,
kPostOptimality = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).
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criteriaMinMax Vector containing the preference direction on each of the criteria. "min" (resp.
"max") indicates that the criterion has to be minimized (maximized). The ele-
ments are named according to the IDs of the criteria.

criteriaNumberOfBreakPoints

Vector containing the number of breakpoints of the piecewise linear value func-
tions to be determined. Minimum 2. The elements are named according to the
IDs of the criteria.

epsilon Numeric value containing the minimal difference in value between two consec-
utive alternatives in the final ranking.

alternativesRanks

Optional vector containing the ranks of the alternatives. The elements are named
according to the IDs of the alternatives. If not present, then at least one of
alternativesPreferences or alternativesIndifferences should be given.

alternativesPreferences

Optional matrix containing the preference constraints on the alternatives. Each
line of the matrix corresponds to a constraint of the type alternative a is strictly
preferred to alternative b. If not present, then either alternativesRanks or alter-
nativesIndifferences should be given.

alternativesIndifferences

Optional matrix containing the indifference constraints on the alternatives. Each
line of the matrix corresponds to a constraint of the type alternative a is indif-
ferent to alternative b. If not present, then either alternativesRanks or alterna-
tivesPreferences should be given.

criteriaLBs Vector containing the lower bounds of the criteria to be considered for the elic-
itation of the value functions. If not specified, the lower bounds present in the
performance table are taken.

criteriaUBs Vector containing the upper bounds of the criteria to be considered for the elic-
itation of the value functions. If not specified, the upper bounds present in the
performance table are taken.

alternativesIDs

Vector containing IDs of alternatives, according to which the datashould be fil-
tered.

criteriaIDs Vector containing IDs of criteria, according to which the data should be filtered.
kPostOptimality

A small positive threshold used during the postoptimality analysis (see article on
UTA by Siskos and Lagreze in EJOR, 1982). If not specified, no postoptimality
analysis is performed.

Value

The function returns a list structured as follows :

optimum The value of the objective function.

valueFunctions A list containing the value functions which have been determined. Each value
function is defined by a matrix of breakpoints, where the first row corresponds
to the abscissa (row labelled "x") and where the second row corresponds to the
ordinate (row labelled "y").
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overallValues A vector of the overall values of the input alternatives.

ranks A vector of the ranks of the alternatives obtained via the elicited value functions.
Ties method = "min".

Kendall Kendall’s tau between the input ranking and the one obtained via the elicited
value functions.

errors A list containing the errors (sigmaPlus and sigmaMinus) which have to be sub-
stracted and added to the overall values of the alternatives in order to respect the
input ranking.

minimumWeightsPO

In case a post-optimality analysis is performed, the minimal weight of each
criterion, else NULL.

maximumWeightsPO

In case a post-optimality analysis is performed, the maximal weight of each
criterion, else NULL.

averageValueFunctionsPO

In case a post-optimality analysis is performed, average value functions respect-
ing the input ranking, else NULL.

References

Siskos, Y. and D. Yannacopoulos, UTASTAR: An ordinal regression method for building additive
value functions, Investigacao Operacional , 5 (1), 39–53, 1985.

Examples

# the separation threshold

epsilon <-0.05

# the performance table

performanceTable <- rbind(
c(3,10,1),

c(4,20,2),
c(2,20,0),
c(6,40,0),
c(30,30,3))

rownames(performanceTable) <- c("RER","METRO1","METRO2","BUS","TAXI")

colnames(performanceTable) <- c("Price","Time","Comfort")

# ranks of the alternatives

alternativesRanks <- c(1,2,2,3,4)

names(alternativesRanks) <- row.names(performanceTable)

# criteria to minimize or maximize
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criteriaMinMax <- c("min","min","max")

names(criteriaMinMax) <- colnames(performanceTable)

# number of break points for each criterion

criteriaNumberOfBreakPoints <- c(3,4,4)

names(criteriaNumberOfBreakPoints) <- colnames(performanceTable)

x<-UTASTAR(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks)

# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$valueFunctions)

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$valueFunctions,
performanceTable,
criteriaMinMax)

# calculate the overall score of each alternative

weightedSum(transformedPerformanceTable,c(1,1,1))

# ----------------------------------------
# ranking some cars (from original article on UTA by Siskos and Lagreze, 1982)

# the separation threshold

epsilon <-0.01

# the performance table

performanceTable <- rbind(
c(173, 11.4, 10.01, 10, 7.88, 49500),
c(176, 12.3, 10.48, 11, 7.96, 46700),
c(142, 8.2, 7.30, 5, 5.65, 32100),
c(148, 10.5, 9.61, 7, 6.15, 39150),
c(178, 14.5, 11.05, 13, 8.06, 64700),
c(180, 13.6, 10.40, 13, 8.47, 75700),
c(182, 12.7, 12.26, 11, 7.81, 68593),
c(145, 14.3, 12.95, 11, 8.38, 55000),
c(161, 8.6, 8.42, 7, 5.11, 35200),
c(117, 7.2, 6.75, 3, 5.81, 24800)
)

rownames(performanceTable) <- c(
"Peugeot 505 GR",
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"Opel Record 2000 LS",
"Citroen Visa Super E",
"VW Golf 1300 GLS",
"Citroen CX 2400 Pallas",
"Mercedes 230",
"BMW 520",
"Volvo 244 DL",
"Peugeot 104 ZS",
"Citroen Dyane")

colnames(performanceTable) <- c(
"MaximalSpeed",
"ConsumptionTown",
"Consumption120kmh",
"HP",
"Space",
"Price")

# ranks of the alternatives

alternativesRanks <- c(1,2,3,4,5,6,7,8,9,10)

names(alternativesRanks) <- row.names(performanceTable)

# criteria to minimize or maximize

criteriaMinMax <- c("max","min","min","max","max","min")

names(criteriaMinMax) <- colnames(performanceTable)

# number of break points for each criterion

criteriaNumberOfBreakPoints <- c(5,4,4,5,4,5)

names(criteriaNumberOfBreakPoints) <- colnames(performanceTable)

# lower bounds of the criteria for the determination of value functions

criteriaLBs=c(110,7,6,3,5,20000)

names(criteriaLBs) <- colnames(performanceTable)

# upper bounds of the criteria for the determination of value functions

criteriaUBs=c(190,15,13,13,9,80000)

names(criteriaUBs) <- colnames(performanceTable)

x<-UTASTAR(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks,
criteriaLBs = criteriaLBs, criteriaUBs = criteriaUBs)
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# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$valueFunctions)

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$valueFunctions,
performanceTable,
criteriaMinMax)

# calculate the overall score of each alternative

weights<-c(1,1,1,1,1,1)

names(weights)<-colnames(performanceTable)

weightedSum(transformedPerformanceTable,c(1,1,1,1,1,1))

# the same analysis with less extreme value functions
# from the post-optimality analysis

x<-UTASTAR(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks,
criteriaLBs = criteriaLBs,
criteriaUBs = criteriaUBs,
kPostOptimality = 0.01)

# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$averageValueFunctionsPO)

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$averageValueFunctionsPO,
performanceTable,
criteriaMinMax)

# calculate the overall score of each alternative

weights<-c(1,1,1,1,1,1)

names(weights)<-colnames(performanceTable)

weightedSum(transformedPerformanceTable,c(1,1,1,1,1,1))

# ----------------------------------------
# Let us consider only 2 criteria : Price and MaximalSpeed. What happens ?
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x<-UTASTAR(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon,
alternativesRanks = alternativesRanks,
criteriaLBs = criteriaLBs, criteriaUBs = criteriaUBs,
criteriaIDs = c("MaximalSpeed","Price"))

# plot the value functions obtained

plotPiecewiseLinearValueFunctions(x$valueFunctions,
criteriaIDs = c("MaximalSpeed","Price"))

# apply the value functions on the original performance table

transformedPerformanceTable <- applyPiecewiseLinearValueFunctionsOnPerformanceTable(
x$valueFunctions,
performanceTable,
criteriaMinMax,
criteriaIDs = c("MaximalSpeed","Price")
)

# calculate the overall score of each alternative

weights<-c(1,1,1,1,1,1)

names(weights)<-colnames(performanceTable)

weightedSum(transformedPerformanceTable,
weights, criteriaIDs = c("MaximalSpeed","Price"))

# ----------------------------------------
# An example without alternativesRanks, but with alternativesPreferences
# and alternativesIndifferences

alternativesPreferences <- rbind(c("Peugeot 505 GR","Opel Record 2000 LS"),
c("Opel Record 2000 LS","Citroen Visa Super E"))

alternativesIndifferences <- rbind(c("Peugeot 104 ZS","Citroen Dyane"))

x<-UTASTAR(performanceTable, criteriaMinMax,
criteriaNumberOfBreakPoints, epsilon = 0.1,
alternativesPreferences = alternativesPreferences,
alternativesIndifferences = alternativesIndifferences,
criteriaLBs = criteriaLBs, criteriaUBs = criteriaUBs
)

weightedSum Weighted sum of evaluations of alternatives.
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Description

Computes the weighted sum of the evaluations of alternatives, stored in a performance table, with
respect to a vector of criteria weights.

Usage

weightedSum(performanceTable, criteriaWeights,
alternativesIDs = NULL, criteriaIDs = NULL)

Arguments

performanceTable

Matrix or data frame containing the performance table. Each row corresponds
to an alternative, and each column to a criterion. Rows (resp. columns) must be
named according to the IDs of the alternatives (resp. criteria).

criteriaWeights

Vector containing the weights of the criteria. The elements are named according
to the IDs of the criteria.

alternativesIDs

Vector containing IDs of alternatives, according to which the performance table
should be filtered.

criteriaIDs Vector containing IDs of criteria, according to which the performance table
should be filtered.

Value

The function returns a vector containing the weighted sum of the alternatives with respect to the
criteria weights.

Examples

performanceTable <- matrix(runif(3*4), ncol=3)

row.names(performanceTable) <- c("x1","x2","x3","x4")

colnames(performanceTable) <- c("g1","g2","g3")

weights <- c(1,2,3)

names(weights) <- c("g1","g2","g3")

overall1 <- weightedSum(performanceTable, weights)

overall2 <- weightedSum(performanceTable, weights,
alternativesIDs <- c("x2","x3"), criteriaIDs <- c("g2","g3"))



Index

∗Topic methods
additiveValueFunctionElicitation,

2
applyPiecewiseLinearValueFunctionsOnPerformanceTable,

4
assignAlternativesToCategoriesByThresholds,

6
ElectreTRIBM, 8
ElectreTRIBMIdentifyIncompatibleAssignments,

10
ElectreTRIBMInference, 13
plotElectreTRISortingProblem, 15
plotPiecewiseLinearValueFunctions,

17
UTA, 18
UTADIS, 24
UTASTAR, 27
weightedSum, 33

additiveValueFunctionElicitation, 2
applyPiecewiseLinearValueFunctionsOnPerformanceTable,

4
assignAlternativesToCategoriesByThresholds,

6

ElectreTRIBM, 8
ElectreTRIBMIdentifyIncompatibleAssignments,

10
ElectreTRIBMInference, 13

plotElectreTRISortingProblem, 15
plotPiecewiseLinearValueFunctions, 17

UTA, 18
UTADIS, 24
UTASTAR, 27

weightedSum, 33

35


	additiveValueFunctionElicitation
	applyPiecewiseLinearValueFunctionsOnPerformanceTable
	assignAlternativesToCategoriesByThresholds
	ElectreTRIBM
	ElectreTRIBMIdentifyIncompatibleAssignments
	ElectreTRIBMInference
	plotElectreTRISortingProblem
	plotPiecewiseLinearValueFunctions
	UTA
	UTADIS
	UTASTAR
	weightedSum
	Index

