Homework 2 solutions (including the suggested problems)





3.1  At least one of the events A(and A( occurs


3.2  Both events A(and A( occur simultaneously


3.3  No because both kids coulg have influenza


3.4  At least one child has influenza


3.5  First child has influenza


3.6  C = A1 ( A2


3.7  D = C ( B


3.8  Mother does not have influenza


3.9  Father does not have influenza


3.10 1- A( ( A(


3.11  not B ( not C





3.12-3.13


Let A( be the event: first child gets influenza


Let A( be the event: second child gets influenza


3.12  Events A( and A( are not independent because P(A() x P(A()( P(A(( A()


3.13  P(A((A() = P(A() + P(A() - P(A(( A() = 0.20 + 0.20 – 0.10 =0.30


Note two events are not independent





3.31-3.35


Let A be the event that any particular offspring gets the disease


3.31 P(A(( A() = P(A() x P(A() = 0.5 x 0.5 = 0.25


3.32 P(A(( notA() = P(A() x P(notA() = 0.5 x 0.5 = 0.25


3.33 1- P(A((A() = 1- (P(A() + P(A() - P(A(( A()( = 0.25


3.34	P(A((A() = P(A(( A()/ P(A() =0.25/0.5 = 0.5


3.35 Yes two events are independent. From 3.34  25


        P(A((A() = P(A(( A()/ P(A() = P(A() hence independence





3.36 –3.37


Let A be the event that any particular child inherits a disease





3.36 P(A(( A() = P(A() x P(A() = 0.25 x 0.25 = 0.0625


3.37 P(A(( notA() + P(notA(( A() =0.25 x 0.75 + 0.75 x 0.25 = 0.375 


3.38 1- P(A((A() = 1- (P(A() + P(A() - P(A(( A()( = 0.5625





3.39-3.44


Let A be the event that any particular male offspring inherits a disease


Let B be the event that any particular female offspring inherits a disease


P(A) = 0.5


P(B) = 0





3.39  P(A((B() = 0


3.40  P(A(( notB() + P(notA(( B() = 0.5 x 1 + 0.5 x 0 = 0.5


3.41  1- P(A((B() = 1- (P(A() + P(B() - P(A(( B()( = 0.5


3.42   P(A((A() = 0.5 x 0.5 = 0.25


3.43   P(A(( notA() + P(notA(( A() = 0.5 x 0.5 + 0.5 x 0.5 =0.5


3.44   1- P(A((A() = 1- (P(A() + P(A() - P(A(( A()( = 0.25





3.45-3.48


3.45  P(D) = P(R) = P(S.L) = 1/3


P(A( D) = 0.25


P(A( R) = 0.0625


P(A(S.L) = 0.25





              P(D(A) = �EMBED Equation.3��� = 4/9


              P(R(A) = �EMBED Equation.3��� = 1/9





              P(SL(A) = �EMBED Equation.3��� = 4/9


Dominanat and Sex Linked modes of inheritance are equally likely and 4 times more likely than the autosomal Recessive mode.





3.46 Let C be the event that exactly one of two male siblings is affected. We calculated following probabilitie4s in problems 3.32, 3.37, and 3.43 respectively.


P(C|D) = 1/2


P(C|R) = 3/8


P(C|SL) = 1/2





              P(D(C) = �EMBED Equation.3���= 4/11


              P(R(C) = �EMBED Equation.3���=3/11


              P(SL(C) = �EMBED Equation.3���= 4/11





Three genetic types are almost equally likely.





3.47 Let E be the event that both one male and one female siblings are affected. The following probabilities were computed in problems 3.31, 3.36, and 3.39.


P(E|D) = 0.25


P(E|R) = 0.0625


P(E|SL) = 0


              P(D(E) = �EMBED Equation.3��� = 4/5


              P(R(E) = �EMBED Equation.3��� = 1/5


              P(SL|E) = 0








3.48  Let event F be the event that male sibling is affected and female sibling is not affected.


P(F|D) = 1/2


P(F|R) = 3/16


P(F|SL) = 1/2





              P(D(F) = �EMBED Equation.3���= 4/15


              P(R(F) = �EMBED Equation.3���= 1/5


              P(SL(F) = �EMBED Equation.3���=8/15








3.98 SENSITIVITY 


                = (2+1+4+5)/16


3.99 SPECIFICITY 


     = (16+18)/46


3.100  


               


   cutoff poing         sensitivity     specificity   1-specificity


           0	  	0		1		0


           5                      0.125  		1		0


         10                      0.188		1 		0


         15                      0.438		0.935		0.065


         20                      0.750              0.739               0.261


         25                      0.938              0.391               0.609


                    30                       1           	0		1





3.101 ROC curve is a plot of (1-specificity) against sensitivity





3.102  cut of of 20 CMMs score is the only cut off point that satisfies criteria








