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Objectives:  Intrauterine insemination (IUI) is often the first line of assisted reproductive therapy offered to infertile couples.  In 
the interests of both accurate patient counselling and cost-effective therapeutic management, it is important to predict the 
likelihood that a given treatment will succeed. Neural computation offers a robust, non-linear method of data modeling which has 
gained widespread use in a variety of applications. We modeled a large database of IUI outcomes using neural computational 
techniques, and compared to linear statistical tools including logistic regression and discriminant function analysis in order to 
determine whether the neural network offers an advantage in IUI outcome prediction. 
Design:  Retrospective modeling of an IUI outcomes database with neural computation, logistic regression, linear (LDFA) and 
quadratic (QDFA) discriminant function analysis.  
Materials and Methods:  Data regarding 1728 IUI treatment cycles among 533 women using partner’s sperm were reviewed.  
Pre-treatment clinical female patient characteristics, the quality of the individual semen specimens used in IUI treatment cycles, 
and the manner of hormonal ovulatory management for each IUI cycle were assessed.  Primary outcome measures were clinical 
pregnancy and live delivery. A neural network was constructed and compared to LDFA, QDFA, and logistic regression analysis.  
Results:  Modeling results are 
described in the table. 
Classification accuracy is defined 
simply as the correct number of 
predictions divided by the total 
number of outcomes.  ROC area 
(receiver operator characteristic 
curve area) combines sensitivity 
and specificity for all possible 
thresholds. 
 
Conclusions:  While the crude assess
computation (approximately 9 of 10
QDFA completely failed to model the
providing an overall improved sensit
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Pregnancy  
  Classification Accuracy 89.8% 91.0% 49.9% 49.9% 
  ROC Area 0.826 0.742 0.500 0.500 
Live Delivery  
  Classification 89.8% 93.5% 52.9% 52.9% 
  ROC Area 0.816 0.335 0.500 0.500 
ment parameter classification accuracy was similar with both logistic regression and neural 
 predictions correct) neural computation was superior in ROC analysis. Both LDFA and 
 IUI dataset.  The neural network recognizes unique patterns and analyzes non-linear trends, 
ivity and specificity for predicting IUI outcomes.  We thus present a neural computational 
utcomes as a cognitive aid to physicians performing these procedures. 


