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Supose that U,  X  and  Y  are variables;  

E(U)= 20, E(X) = 45,   E(Y) = 25,   (X=9,   (Y=5,  ρ=.8  
NOTATION:   SD(W)=σW=STANDARD DEVIATION OF W.


Var(W)=VARIANCE OF W, FOR W ANY UNKNOWN.

1.
E(4U-2Y)=4*20-2*25=30
2.
Var(X)=9*9=81
3.
Cov(X,Y)=.8*9*5=36
4.
Var(X+Y)=25+81+2*36=178
5.
If W=a+bX is the regression of Y on X, then b=.8*5/9=4/9
6.
If W=a+bX is the regression of Y on X, then a=25-(4/9)*45=5
7.
Using the regression equation, E(Y | X=36)=5+(4/9)*36=5+16=21
8.
The fraction of variation in Y accounted for through regression of Y on X is .8*.8=.64.


In Mudville, all the houses are raised above ground on piers.  The average floor height above ground is 8 feet with a standard deviation of 2 feet and the average height of a home’s ceiling is 9 feet above the home’s floor with a standard deviation of 3 feet.  
10.
What is the average height above ground for a home’s ceiling?______17 FT____
11.
Assuming that the floor height above ground and the ceiling height above the floor are uncorrelated (ρ=0),  what is the VARIANCE in ceiling height above ground for homes in Mudville?







_2*2+3*3=13__________

12.
Assuming that the floor height above ground and ceiling height above floor have correlation = .5,  that is to say ρ=.5, now what is the VARIANCE in ceiling height above ground?
Cov(X,Y)=.5*2*3=3, & 2*3=6






____13+6=19___________


Suppose that X is the number up on a dice in a box which we cannot see.  Suppose that we know that X is three times as likely to be even as to be odd.  Suppose that given X is even, there is no way to prefer one even number over another even number as the number on top and likewise suppose that given X is odd there is no way to prefer one odd number over another odd number as the number on top.  Let I be the indicator unknown that indicates the number on top is even.  Let J be the indicator that indicates the number on top is odd, so I+J=1.  Let K be the statement of this information about the dice.
13.
P(X is even | K)=______3/4________

14.
E(X | X is even & K)=________4__________

15.
E(XI | K)=___________________3________
16.
E(X | K)=_________________3.75______
If p=probability of being odd, then 3p is the probability of being even, and p+3p=1.  This means that 4p=1 and therefore p=1/4 is the probability of being odd.  Therefore, 1-p=3/4 is the probability of being even.  As all even numbers are equally likely, E(X|X is even and K) is simply the average of the numbers 2,4,6 and that is obviously 4.  The multiplication rule says that E(XI|K)=E(X|even & K)P(even|K)=4*(3/4)=3.  Alternately,  the values of XI are only 0,2,4,6, with 0 happening only when X is odd, which means 0 has probability 1/4.  But as P(X is even | K) is ¾ and all even numbers are equally likely, this means each of the values 2,4,6 also has probability of exactly 1/4.   Therefore, as far as XI is concerned, its possible values are 0,2,4,6 with all being equally likely and therefore E(XI | K)=12/4=3.  Notice how much trouble the multiplication rule saves you here.  Now, as I+J=1, we have 

E(XJ | K)=3*(1/4)=3/4,  by the multiplication rule, and therefore as X=XI+XJ, we conclude
E(X | K)=E(XI | K) + E(XJ | K)=3+(3/4)=3.75

Again, if we do not use the multiplication rule to compute E(XJ | K), then we use the fact that XJ has the possible values 0,1,3,5 where 0 has probability 3/4 and each of the values 1,3,5 has individually probability only (1/3)*(1/4)=1/12.  Therefore, E(XJ | K)=9/12=3/4.
