Homework 4
Econ 214

Problem 1
Consider dice A, dice B, dice C, and dice D, each of which is fair (a dice is fair when its faces are equiprobable). Dice A has the numbers 4, 4, 4, 4, 0, 0 on its six faces. The numbers on the faces of each dice are given below
       A: 4, 4, 4, 4, 0, 0
      B: 3, 3, 3, 3, 3, 3
      C: 6, 6, 2, 2, 2, 2
      D: 5, 5, 5, 1, 1, 1

a) Calculate E(A), E(B), E(C), and E(D)

b) Calculate Prob [A > B]

c) Calculate Prob [B > C]

d) Calculate Prob [C > D]

e) Calculate Prob [D > A]

f) Are there apparent contradictions in your work? If so, what are they? Explain

Problem 2
Using the data set emailed to you, and showing your work in some detail (including the appropriate statistics from the appropriate tables), 
a) Calculate 50% and 98% confidence intervals for (1
b) Calculate a 97.5% left hand side confidence interval for (1
c) Calculate 80% and 99% confidence intervals for (2

d) Calculate a 95% right hand side confidence interval for (2

e) Calculate two different 70% confidence intervals for (2

f) Calculate 50% and 99% confidence intervals for (2

g) Calculate a 90% left hand side confidence interval for (2. What difference 

                is there between a left hand side confidence interval in this case and in part b

                above?


h) Calculate two different 85% confidence intervals for (2
Problem 3
Consider the regression (“Hypothetical data on weekly family consumption expenditure Y and weekly family income X”) of chapter 3 section 3.6 (“A numerical example”) in the textbook. Using the appropriate hypothesis testing procedure and showing your work in detail,
a) Test (1 = 35 against a left tail alternative at ( = 10%
b) Test (2 = 0.45 against a right tail alternative at ( = 1%
c) Test (2 = 0.6 against a two tail alternative at ( = 1%

d) Using the t- test, test (2 = 0 against a two tail alternative at ( = 5%

e) Test (2 = 40 against a right tail alternative at ( = 25%

f) Test (2 = 100 against a two tail alternative at ( = 20%
g) Using the F-test, test (2 = 0 against a two tail alternative at ( = 1%
Problem 4

The width of a confidence interval for E(Y0) is a function of several factors


a) Identify each of these factors


b) For each of these factors, does an increase in the factor increase or decrease the 
                the width of the confidence interval?

            c) For each of the factors, explain your answer to part b

Problem 5
Show that 
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Problem 6
Given 
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, derive the variance of 
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Problem 7
Given the expression above in problem 6
a) Define ki such that 
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b) Starting from 
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, prove the unbiasedness of 
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 in a way different 

    from how it was proved in class. As part of your answer, you should prove 

    more than one property of the ki’s
c) Starting from 
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, find an expression for the variance of 
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 in a way 

    which is different from problem 6 above. As part of your answer, you should 

    prove a property of the ki’s

Problem 8

Consider a multiple regression of the form Yi = (1 + (2X2i + (3X3i + ui . Consider also the following two simple regressions:



I:  X2i = (1 + (2X3i + vi


II: Yi = (1 + 
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Problem 9
In a simple regression with a white noise random term, given two data points (X1, Y1) and (X2, Y2),  the “slopes estimator” 
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is an unbiased estimator of (2. Now consider three points (X21, X31, Y1), (X22, X32, Y2), and (X23, X33, Y3), and a typical multiple regression Yi = (1 + (2X2i + (3X3i + ui , where ui is a white noise random term

a) Show that 
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will be a biased estimator of the multiple   

     regression parameter (2

b) Find an expression for an unbiased “slopes estimator” for the multiple

                regression parameter (2. Your expression should include the coordinates of the

                three given points. In your expression, these coordinates can be subtracted,  

                added and multiplied by suitably chosen numbers or expressions. Do not give 

    the OLS estimator of (2. Derive an estimator by trying to make use of slope 

    terms combined appropriately.

Problem 10
Consider a multiple regression of the form Yi = (1 + (2X2i + (3X3i + ui . Using the relationship 
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a) Show that 
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b) Show that 
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Problem 11

Consider a regression of the form Yi  =  (2X2i + (3X3i + ui (no intercept), where ui is     white noise. Derive the OLS expressions for 
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Problem 12
Consider a relationship of the form Wi = (1 + (2Ei + ui (regression 1), where W is the wage for a particular job and E is the years of experience in that job. Also consider the following data set:



Wi
5
7.5
 7.5
  9
  9
 10
12.5
12.5
Ei
1
  4
   6
  1
  2
  5
   8
  10

a) Find 
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, and the r2 for regression 1. Show your calculations in a table which includes relevant variables and transformations of variables.

b) Graph the points and the estimated line

Now suppose that another researcher hypothesizes a relationship of the form 

Wi = (1 + (2Di + (3Ei + vi (regression 2), where Di takes on the values



Di
0
  0
   0
  1
  1
  1
   1
   1

The first three observations are women; the remaining five observations are men. This second formulation is supposed to capture some form of discrimination which women might face in the marketplace. Note that a variable like D, which captures a qualitative difference between certain observations, is known as a dummy variable. Note that this variable is assigned value 0 for women and value 1 for men.
c) According to regression 2, what is the population relationship for women? What is the population relationship for men? What similarity is there between the two relationships? What precisely is the difference between the two relationships?

d) Find 
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, and the R2 for regression 2. Show your calculations in a table which includes relevant variables and transformations of variables.

e) Although regression 2 takes place in a three dimensional space, its results can be represented in W vs. E space. In such a space, graph the data points in terms of their W and E coordinates, as well as the estimated line (or lines).

f) Regression 2’s estimation process takes place in a three dimensional space defined by axes for each of W, E, and D. Regression 2’s 
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 are defined in this three dimensional space. Do these 
[image: image25.wmf]s

'

v

ˆ

i

 appear in a simple way in part e’s two dimensional representation of regression 2’s results? Explain your answer. 

g) A friend claims that, for the first three observations (which relate to women),    
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. Is your friend correct? For each of the two claims, justify your answer and verify it numerically.

h) Calculate 
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 (where the subscripts 2 and 3 represent Di and Ei respectively. Show your work. Also calculate 
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 and compare them to 
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