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Using DEXi functions

This document explains how to use the DEXi_fct R code in order to work with DEXi-tree models under R (DEXi_fct) The code is in constant evolution. For more information,

A Node is a R object made of -id="numeric", #unique sequential id of the node -name="character", #name of the node -isLeaf="logical", #is it a leaf? -isLeafAndAggregated="logical", #is this leaf also an aggregated node ! -children="character", #list of the names of the node's children -sisters="character", #list of the names of the node's sisters -mother="character", #name of the node's mother -aggregation="matrix", #if aggregated node, table of aggregation -Proba="numeric", #Estimated weight of aggregation. If Leaf set basically to uniform -Depth="numeric", #Depth of the node -Twin="numeric", #In case of multiple leaves, give the id of the other leaves -CondiProbaList="list", -rangeScale="numeric", #range scale -scaleLabel="character", #Labels of the different scales -nodePath="character" #Node path from root to leaf

To access an attribute Y of the object X under R use "@" : X@Y e.g. aNode@name give you the name of the node aNode

Basic functions

To create a DEXi tree under R modelName<-"MASC2.0.dxi" #The name of the DEXi file version <-"DEXi_fct_1.9.r" #The name of the current file of function #Load the functions to read and manipulate the DEXi model source(paste("functions",version,sep="/")) #Depends of the structure of your directory ## Creating a generic function for 'print' from package 'base' in the global environment #read the structure of the model MT<-xmlTreeParse(paste("data",modelName,sep="/"),useInternalNodes=T)

listDEXi<-createTree(MT) DEXi <-listDEXi[[1]]
The function createTree returns a list in case of multiple trees (for example when integrating the satellite trees in the model). Then one choose the tree he wants to work with To view the tree: three possibilities: print, show, describe -print(aTree): gives a short summary of the tree 

## < 1 > Z: Contribution au developpement durable ## < 2 > -Y : Dimension economique ## < 3 > --Y : Resultats economiques ## < 4 > ---X : Rentabilite ## < 5 > ---Y : Autonomie economique ## < 6 > ----X : Independance economique ## < 7 > ----X : Efficience economique ## < 8 > ---X : Surcout en materiel ## < 9 > --Y :
Capacite productive a long terme ## < 10 > ---Y : Maitrise de la fertilite physico-chimique ## < 11 > ----X : Maitrise du statut acido-basique du sol ## < 12 > ----X : Maitrise de l etat structural du sol ## < 13 > ----X : Maitrise de la fertilite phosphopotassique ## < 14 > ---Y : Maitrise des bioagresseurs ## < 15 > ----X : Maitrise des maladies et ravageurs 

To manipulate the tree

You can create subtree: createSubTree <-function(aTree,nodeName) -aTree: the name of the main tree -nodeName: the name of the node to cut the tree You can change the aggregation table: createAggregationMatrix <function(aNode,expectedWeight,nbTables=1,popSize=50,iters=50) -aNode: the node that will be modified -expectedWeight: an array of weights -nbTables: the number of matrix to be returned -popSize and iters: parameters for the algogen

myWeights <-c(0.2,0.2,0.6) newAggregation <-createAggregationMatrix(DEXi@Nodes[[1]],myWeights,5) newTree <-DEXi newTree@Nodes[[1]]@aggregation <-newAggregation[[1]] getEstimatedWeights(newTree@Nodes[[1]]) ## xDimension economique xDimension sociale ## 0.2 0.2 ## xDimension environnementale ## 0.6
You can change the uniformity of the leaf modalities: changeLeavesUniformity<function(aTree,aDistributionList)

DEXi@Nodes[[4]]@Proba ## [1] 0.25 0.25 0.25 0.25 DEXi@Nodes[[6]]@Proba ## [1] 0.25 0.25 0.25 0.25 myDistributionList <-list() myDistributionList[[1]] <-c(0.5,0.2,0.2,0.1) ; names(myDistributionList)[1] <-"Rentabilite" myDistributionList[[2]] <-c(0.1,0.2,0.3,0.4) ; names(myDistributionList)[2] <-"Independance economique" newTree<-changeLeavesUniformity(DEXi,myDistributionList)

To simulate

You can create options: createOptions <-function(aTree,nbOptions=1,aSeed=-1) -aTree: the name of the Tree -nbOptions: the number of option to be created -aSeed: in case one wants to create the same series of option unless random values are choses option <-createOptions(DEXi,nbOptions=3) head(option) 

## [,1] [,2] [,3] ## Rentabilite 2 3 4 ## Independance economique 3 4 2 ## Efficience economique 2 1 3 ## Surcout en materiel 2 2 1 ## Maitrise
## [,1] [,2] [,3] [,4] [,5] [,6] [,7] ## Contribution au developpement durable 2 5 3 4 1 1 2 ## Dimension economique 4 4 4 3 1 1 3 ## Resultats economiques 2 3 4 3 1 1 3 ## Rentabilite 3 3 4 4 1 1 2 ## Autonomie economique 1 3 3 2 2 2 3 ## Independance economique 2 2 2 3 1 1 4 ## [,8] [,9] [,10] ## Contribution au developpement durable 2 3 1 ## Dimension economique 2 5 1 ## Resultats economiques 1 3 1 ## Rentabilite 2 3 1 ## Autonomie economique 1 2 2 ## Independance economique 1 3 1
You can save the scenarios: saveScenarios <-function(scenarios,file="scenarios.csv")

The structure of the created file is:

"" "V1" "V2" "V3" "V4" "V5" "V6" "V7" "V8" "V9" "V10" "Contribution au developpement durable" 1 1 2 1 1 2 3 4 2 2 "Dimension economique" 2 2 3 2 2 2 3 5 2 3 "Resultats economiques" 3 4 2 3 2 1 3 4 2 2 "Rentabilite" 3 4 2 3 3 1 3 4 1 1 "Autonomie economique" 2 3 3 3 1 2 3 3 4 4 "Independance economique" 1 4 2 4 2 1 2 3 4 4

You can view a scenario (barplot): showScenario<function(aScenario,aTree,isLabelY=TRUE,isPar=T) -aScenario: scenario to be shown -aTree: the tree -isLabelY: a boolean to draw the Y-axis -isPAR: a boolean to format the graph

showScenario(as.matrix(scenarios[,1]),DEXi)

You can compare some scenario (radar plot): compareScenario <function(aTree,theScenarios,listNodes) -aTree: the tree -theScenarios: the scenarios to be compared -listNodes: the variables to be represented compareScenario(DEXi,scenarios,c("Contribution au developpement durable","Dimension economique","Dimension sociale","Dimension environnementale"))

To perform sensitivity analysis of the tree

You can run an ANOVA -First check the requested time: infoAOV <-function(aTree,iTest=50) -Then if "adequate" run the anova AOV_DEXi<-function(aTree): two models are tested: additif and power 2 -And then show results: showAOV <-function(aAOV_DEXi, main.show=T, nb.plot=8, beside=T,las=1,...) 

ShowMC(DEXi@Nodes[[2]],MC)

## 1 2 3 4 5 ## 0.17 0.35 0.22 0.17 0.09

ShowMC(DEXi@Nodes[[19]],MC)

## 1 2 3 ## 0.39 0.28 0.33 #Write a file that contain all the results obtained analysing the random options selected for the MC analysis write.table(MC,file=paste("output/","MC results_.csv",sep=""),sep=",",row.names=T,col.names=NA)

You can run a Sensitivity index computation -Perform the analysis and save the file (to be used with Excel macro):SI_DEXi <function(aTree,fileName="SI_out.csv",isFile=T) -And then show the results for a given aggregated node showSI<-function(aTree,aSI) SI <-SI_DEXi(DEXi,paste("output","SI_out.csv",sep="/"),TRUE) 

  name: Contribution au developpement durable ## Number of attributes: 65 ## Number of aggregated attributes: 26 ## Number of true leaves (no multiple, no aggregated): 39 ## Maximum depth: 6 ## List of repeated aggregated nodes: Non ## No multiple leaves ## No Leaf-Aggregated Leaf -show(aTree): represents the hierarchy of the tree and give information on repeated leaves. In case of multiple leaves or leaf-aggregated nodes ID of similar nodes are provided show(DEXi)

  root to node: Contribution au developpement durable -> ## Is it a leaf: FALSE ## Is is a leaf-aggregated: FALSE ## Mother: Root ## Sisters: None ## Children: Dimension economique Dimension sociale Dimension environnementale ## Estimated weights: 33.33 33.33 33.33

  subTree <-createSubTree(DEXi,"Dimension economique") print(subTree) ## Root name: Dimension economique ## Number of attributes: 20 ## Number of aggregated attributes: 8 ## Number of true leaves (no multiple, no aggregated): 12 ## Maximum depth: 4 ## List of repeated aggregated nodes: Non ## No multiple leaves ## No Leaf-Aggregated Leaf You can get the estimated weights of an aggregation table: getEstimatedWeights <function(aNode)

  You can perform a One-At-a-Time analysis -Perform the analysis: OAT<-function(aTree,option) -And then show the results: showOAT<-function(nodeName,aResults,aTree) optionOAT<-createOptions(DEXi,1) results<-OAT(DEXi, optionOAT) showOAT("Contribution au developpement durable",results,DEXi)