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DataData
!! Leukemia, Lymphoma and Prostate cancer data Leukemia, Lymphoma and Prostate cancer data 

sets are obtained from broad institutesets are obtained from broad institute
!! Colon cancer data set is obtained from Colon cancer data set is obtained from 

Princeton gene expression project Princeton gene expression project 



DataData
!! Leukemia data set has (37 training samples and Leukemia data set has (37 training samples and 

38 testing samples)38 testing samples)
!! Lymphoma data set has (40 training samples Lymphoma data set has (40 training samples 

and 39 testing samples)and 39 testing samples)
!! Prostate data set has (52 training samples and Prostate data set has (52 training samples and 

52 testing samples)52 testing samples)
!! Colon data set has (32 training samples and 32 Colon data set has (32 training samples and 32 

testing samples)testing samples)



LeukemiaLeukemia DataData
!! Leukemia data set comes from a study of Leukemia data set comes from a study of 

gene expression in two types of acute gene expression in two types of acute 
Leukemia: 48 acute lymphoblastic Leukemia: 48 acute lymphoblastic 
Leukemia (ALL) samples and 25 acute Leukemia (ALL) samples and 25 acute 
myeloblastic Leukemia (AML) samples myeloblastic Leukemia (AML) samples 



LymphomaLymphoma DataData
!! Lymphoma data set consists of 58 diffuse Lymphoma data set consists of 58 diffuse 

large Blarge B--cell lymphoma (DLBCL) samples cell lymphoma (DLBCL) samples 
and 19 follicular lymphoma (FL) samples. and 19 follicular lymphoma (FL) samples. 
It was studied in [16]. The data file, It was studied in [16]. The data file, 
lymphoma_8_lbc_fscc2_rn.res, and the lymphoma_8_lbc_fscc2_rn.res, and the 
class label file, lymphoma_8_lbc_fscc2.cls class label file, lymphoma_8_lbc_fscc2.cls 
are used in our experiments for identifying are used in our experiments for identifying 
DLBCL and FLDLBCL and FL



SVMsSVMs
!! Supervised learning problemsSupervised learning problems

"" ClassificationClassification
!! RegressionRegression

!! Two key ideasTwo key ideas
!! Learn separating hyperplane with maximum marginLearn separating hyperplane with maximum margin
!! Expand input into highExpand input into high--dimensional spacedimensional space



Conceptual SimplicityConceptual Simplicity

An SVM model An SVM model 
defines a defines a 
hyperplane in the hyperplane in the 
feature space in feature space in 
terms of coefficients terms of coefficients 
((ww) and a bias term ) and a bias term 
((bb))
Prediction:Prediction:
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Kernel ClassifiersKernel Classifiers
!! Transform data via nonTransform data via non--linear mapping to an linear mapping to an 

inner product feature spaceinner product feature space
!! Gaussian, polynomial kernelsGaussian, polynomial kernels

!! Train a linear machine in the new feature Train a linear machine in the new feature 
spacespace



SVM Soft Margin Optimization: NonSVM Soft Margin Optimization: Non--Separable CaseSeparable Case
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Capacity parameter Capacity parameter C C 
trades off complexity trades off complexity 
and empirical riskand empirical risk



High Dimension MappingHigh Dimension Mapping
!! Linear inseparable problem becomes linear separable in Linear inseparable problem becomes linear separable in 

higher dimension spacehigher dimension space



Optimal Separating HyperplaneOptimal Separating Hyperplane
!! The optimal separating hyper plane is the one which has The optimal separating hyper plane is the one which has 

the maximal marginthe maximal margin



SVM Model FilesSVM Model Files

Colon Cancer Leukemia Cancer

Lymphoma Cancer Prostate Cancer



BB--SVM Model FilesSVM Model Files

Colon Cancer Leukemia Cancer

Lymphoma Cancer Prostate Cancer



LOOMSLOOMS

Colon Cancer Leukemia Cancer

Lymphoma Cancer Prostate Cancer



Summary and ConclusionsSummary and Conclusions
!! The Kernel classifiers used in this paper showed The Kernel classifiers used in this paper showed 

comparable or better performance in some cases comparable or better performance in some cases 
when compared to the ones reported [artificial neural when compared to the ones reported [artificial neural 
networks, clustering, expert systems, etc] in the networks, clustering, expert systems, etc] in the 
literature using the same datasetsliterature using the same datasets

!! Our results demonstrate the potential of using kernel  Our results demonstrate the potential of using kernel  
machines in diagnosis of malignancy of a tumormachines in diagnosis of malignancy of a tumor

!! As a future work we plan to use large datasets of As a future work we plan to use large datasets of 
patients. As more inputs are added, feature selection patients. As more inputs are added, feature selection 
will have to follow a more stringent scrutinywill have to follow a more stringent scrutiny

!! Unbalanced samples should be avoided if we can!Unbalanced samples should be avoided if we can!
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