
EE435 Spring 2012 PS03 (Problem Set 03)   

Due: Fri 2/10/2012  

 

1. Use Bayesian decision theory to determine a decision rule for the following pattern recognition problem.  

It is desired to create a system to automatically determine whether a person approaching a particular military checkpoint in 

Afghanistan has malicious intent or not, simply based on their facial expression: whether they are smiling, frowning or have a 

neutral facial expression. Some a priori knowledge: 

 

For this checkpoint, of the number of people that approach it, 8% have malicious intent. 

 

Of people who have malicious intent, 85% are smiling, 7% are frowning and 8% have a neutral expression. 

Of people who don’t have malicious intent, 43% are smiling, 7% are frowning and 50% have a neutral expression. 

 

On a separate page, draw a well-labeled probability tree for this problem and answer the following questions: 

 

 If a person approaching the checkpoint is smiling, do they have malicious intent? Why or why not? 

 

 

 

 

 

 If a person approaching the checkpoint is frowning, do they have malicious intent? Why or why not? 

 

 

 

 

 

 If a person approaching the checkpoint has a neutral expression, do they have malicious intent? Why or why not? 

 

 

 

 

 

 

What are the % errors you expect with your decision rule (i.e. for the smiling, frowning and neutral expressions)? 

 

 

 

 

 

 

 

Does this seem like a reasonable way to determine malicious intent? 

 

 

 

 

 

 

 

 

 

 

 

(Turn this page over for problem # 2) 



2. For a biometric recognition problem, the probability density functions of imposter and genuine scores are displayed in the 

following figure. The similarity score s lies between 0.0 and 1.0. For this application, the equations for the imposter and 

genuine probability distributions are: 

 

Imposter:   ( ) exp( 5 )

exp(7 )
Genuine:   ( )

1200

i x s

s
g x

 


 

 

If the threshold for recognition is set at 0.7, what is the decision rule? 

 

Determine the FMR and FNMR (show your work), and indicate the areas that represent FMR and FNMR on the plot below. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

FMR = __________  

 

 

FNMR = __________ 
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