
1. (5 points) This is a followup on last week's first question, which was this: 

With a lot of tests, the results are grey, and the person running them has a choice in 
how to interpret them: lean towards finding someone guilty (but falsely accusing an 
innocent person), or the other way toward finding someone innocent (but letting a guilty 
person go free). 

Assume that in this example, the administrator can choose the bias. However the sum 
of the two types of errors is constant at 0.2%. (Whether that relation is really true would 
depend on the test.) 

This question is to plot both the number of innocent people falsely found guilty and the 
number of guilty people wrongly let go, as a function of the false positive rate. Use any 
plot package. Both numbers of people will usually be fractional. 

[B ]P c = 1
100  

[B ]P c
c = 99

100  

[{false positive}] [Pos |B ]P = P c
c = x  

[{true positive}] [Pos |B ]P = P c = 1 − x  

[{false negative}] [Neg |B ] .002P = P c = 0 − x  

[{true negative}] [Neg |B ] 0.002 )P = P c
c = 1 − ( − x  

Fraction of people falsely accused: 

[{person tested pos is innocent}] [B  | Pos]P = P c
c =  P [B ]P [Pos |B ]c

c
c
c

(P [Pos |B ]P [B ]+P [Pos |B ]P [B ])c
c

c
c c c

 

[{person tested neg is guilty}] [B  | Neg]P = P c =  P [B ]P [Neg | B ]c c
(P [Neg |B ]P [B ]+P [Neg |B ]P [B ])c

c
c
c c c

 

 



Plot: 

  

 

Code: 

% A Priori Probabilties 

P_C    = 1/100;                   % Criminal 

P_NC = 99/100;                    % Not Criminal 

 

% A Posteriori Probabilties 

P_FP  = linspace(0,0.02,500);        % False Positive 

P_TP  = 1-P_FP;                   % True Positive 

P_FN  = 0.002-P_FP;               % False Neg 

P_TN  = 1-P_FN;                   % True Neg 

 

% Baye's Rule 

Num_FalselyAccused   = (P_NC*P_FP)./(P_TP*P_C+P_FP*P_NC); % P[Not Criminal | 
Pos] 



Num_FalselyAcquitted = (P_C*P_FN)./(P_TN*P_NC+P_FN*P_C);  % P[Criminal | Neg] 

 

figure 

plot(P_FP, Num_FalselyAccused); 

hold on 

plot(P_FP, Num_FalselyAcquitted, '-'); 

legend('Falsely Accused', 'Falsely Acquitted'); 

xlabel('False Positive Rate'); 

ylabel('Fraction of People'); 
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