In this question we compare the performance of an income only logistic regression model which contains as the only predictors a set of income dummy variables. We compare the performance of this model to an extended model which contains in addition to income, the kids and attitude to technology variables. We first assess the performance of the income and extended model relative to the cutoff of 0.5. The tables below show the performance of the extended model at cutoff levels 0.5, 0.6, 0.7 and 0.8.  A general increase in noted in the misclassification error rate as cutoff increases, this reflects the trade-off in sensitivity versus specificity. The same observation is noted with the income only model which compared to the extended model performs better at cutoff levels 0.5, 0.7 and 0.8 and has the lowest misclassification rate at cutoff 0.5. Note that at the cutoff of 0.5 the income only model is predicting only non-ownership (see spreadsheet for details) and just based on distribution of sample has attained approx. 85.5% accuracy. This reflects little useful information captured by the model in predicting non-target instances, therefore the purpose of the model is important in determining which model to use. It can be observed (see spreadsheet) that across all cutoff levels, the extended model predicts a higher percentage of ownership while the income only model predicts a higher percentage of nonownership. The additional variables in the extended model appear to be capturing this extra information about the non-target class.

Cutoff = 0.5

	Model
	Misclassification Rate

	
	Train
	Test

	Income (Only) Model
	14.5%
	13.0%

	Extended Model
	13.5%
	13.7%



Cutoff = 0.6

	Model
	Misclassification Rate

	
	Train
	Test

	Income (Only) Model
	15.8%
	15.5%

	Extended Model
	13.5%
	13.7%



Cutoff = 0.7

	Model
	Misclassification Rate

	
	Train
	Test

	Income (Only) Model
	15.8%
	15.5%

	Extended Model
	17.9%
	18.0%



Cutoff = 0.8

	Model
	Misclassification Rate

	
	Train
	Test

	Income (Only) Model
	21.2%
	21.5%

	Extended Model
	23.0%
	27.1%



We can also evaluate the performance of both models based on the cutoff percentage. This is shown in the diagram below. The diagram shows the percentage of target response (the non-owners) that has been correctly predicted for different cutoff percentages. We see that the extended model always performs slightly better than the income only model based on this approach in relative to the cutoff value approach above. Given a cutoff percentage, it always captures slightly more nonowners than the income only model. 
The difference in results presented with the cutoff value approach and cutoff percentage approach demonstrates the importance of defining the cutoff procedure clearly. In comparing the performance of these two approaches it would therefore depend on the use of the model, but general speaking the simpler model (income) only is best (misclassification rate).
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Cumulative captured response curve for different cutoff percentages
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Non-cumulative captured response curve for different cutoff percentages
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