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Criterionusedtodeterminethecorrectfinaltreesize 
• Useaseparatesetofexamples,distinctfromthetrainingexamples,toevaluatetheutilityof 

post- pruningnodesfrom thetree 

• Usealltheavailabledatafortraining,butapplyastatisticaltesttoestimatewhetherexpandi 
ngpruning)a particularnodeis likelyto produceanimprovementbeyond 
thetrainingset (or 

• Usemeasureofthecomplexityforencodingthetrainingexamplesandthedecisiontree,h 
altinggrowth of the tree when this encoding size is minimized. This 
approach istheMinimumDescriptionLength 

MDL– 

Minimize:size(tree)+size(misclassifications(tree)) 

called 
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• Reduced-error pruning, is to consider each of the decision nodes in the tree to 
becandidates for pruning 

• Pruning a decision node consists of removing the subtree rooted at that 
node,making it a leaf node, and assigning it the most common classification of 
thetrainingexamples affiliated with that node 

• Nodesareremovedonlyiftheresultingprunedtreeperformsnoworsethan- 
theoriginaloverthevalidationset. 

• Reduced error pruning has the effect that any leaf node added due to 
coincidentalregularitiesinthetrainingsetislikelytobeprunedbecausethesesamecoinci 
dencesare unlikelyto occur inthe validationset 
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Theimpactofreduced-errorpruningontheaccuracyofthedecisiontreeisillustratedinbelowfigure 
 

 

• The additional line in figure shows accuracy over the test examples as the tree is pruned. 
Whenpruning begins, the tree is at its maximum size and lowest accuracy over the test set. As 
pruningproceeds,thenumberofnodesisreducedandaccuracyoverthetestsetincreases. 

• The available data has been split into three subsets: the training examples, the validation 
examplesused for pruning the tree, and a set of test examples used to provide an unbiased estimate 
ofaccuracyoverfutureunseen examples.Theplotshowsaccuracyoverthetrainingandtestsets. 



 

 

 
 

' Statisticaltheoryprovidesabasisforestimatingthetrueerror 

(errorDh)ofhypothesish,basedonitsobservederror(errorSh) 
overasampleSofdata. 

' In general, theproblem of estimatingconfidence intervals 

isapproachedbyidentifyingtheparametertobeestimated(errorDh)and 

anestimator(errorSh)forthisquantity. 

' 

Becausetheestimatorisarandomvariableitcanbecharacterisedbyt 

heprobabilitydistributionthatgovernsitsvalue. 

 

 

 

 

 

unbiasedestima2tor,theobservedvalueoftheestimatorislikelyto 

varyfromoneexperimenttoanother. 



 

 

Thevarianceofthedistributiongoverningtheestiamtestimateisl

ikelyto orcharacteriseshowwidelythis 
' 

 

Confidenceintervalscanthenbecalculatedbydeterminingthein 

terval that containsthedesired probabilitymass under 

thisdistribution. 

'Acause ofestimationerroristhevarianceintheestimate.Evenwithan 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 

 

 

 

THANKYOU 


