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Purpose: Combining the results of methodologically different models(decision fusion) hasbeenshownto yield a fusedresult that
more truthfully represents the underlying phenomenon, comparedto the individual models. In this work, we study the effect of
combining 4 different models (Decision_Trees, Neural_Networks, Support_Vector_Machines,Self_Organizing_Maps)to predict for
radiation-inducedpneumonitis. Methods and Material s: The four models were built from a databaseof 219 lung cancerpatients
who underwentthoracicradiotherapyat our institution. Eachmodelwasbuilt by independentlyselecting a small numberof features
from the list of all available variables; no two models had all featuresin common. To gaugevariancein the modelpredictionsof
pneumonitis, 100 predictions per model weregeneratedfor eachpatient(predictionswerefrom model versionsbuilt usingrandomly
chosensubsetsof the remaining patients). The results were fused by simple averaging of the predictions from all four models.
Results: The low inter-model correlations between the patient predictions from the four models indicated differencesin opinion
(Pearson correlation range= 0.18 – 0.59, Spearmanrank-correlation range= 0.19– 0.63).Fusionimprovedpredictive capabili ty over
anyof thecomponent models. For example, randomly fusing 5 of the100 predictionsfrom eachof the4 models yieldeda Receiver
Operating Characteristics areaof 0.79 (95%interval:0.77– 0.80)comparedto: 0.74(0.70– 0.77) for Neural_Networks, 0.70(0.68–
0.72) for Decision_Trees, 0.75 (0.68 – 0.79) for Support_Vector_Machines,and 0.72(0.69 – 0.75) for Self_Organizing_Maps. The
following three sets of consensus features were extracted as thosethat most influencedall four models in predicting radiation-
pneumonitis: (1) chemotherapyprior to radiotherapy;(2) EUD for exponenta = 1.2 to 3; (3) EUD for a = 0.5 to 1.2 & lung volume>
20 – 30 Gy. Conclusions: Decision fusion by combining the results of four methodologically differentmodels improvesradiation-
pneumonitis prediction.


