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QUEEN'S UNIVERSITY AT KINGSTON  
Department of Economics 

CONFIDENTIAL
turn in exam

question paper
 

ECONOMICS 351* - Winter Term 2008 

Introductory Econometrics   
 
Winter Term 2008 FINAL EXAMINATION M.G. Abbott 
 
DATE:    Tuesday April 15, 2008   
 
TIME:    Three (3) hours (180 minutes); 9:00 a.m. – 12 noon  
 
INSTRUCTIONS:  The examination is divided into two parts.  
 
PART A contains 2 questions; students are required to answer ONE of the two questions in Part A.   

PART B contains 3 questions; students are required to answer ALL THREE questions in Part B.   
 

• Answer all questions in the exam booklets provided.  Be sure your student number is printed 
clearly and legibly on the front page of all exam booklets used.   

• Do not write answers to questions on the front page of the first exam booklet.   

• Please label clearly each of your answers in the exam booklets with the appropriate number 
and letter.   

• This exam is CONFIDENTIAL. This question paper must be submitted in its entirety with 
your answer booklet(s); otherwise your exam will not be marked.  

• Please write legibly.  GOOD LUCK!  
 
The candidate is urged to submit with the answer paper a clear statement of any assumptions made 
if doubt exists as to the interpretation of any question that requires a written answer.   
 
MARKING: The marks for each question are indicated in parentheses immediately above each 
question. Total marks for the exam equal 200.   
 
 PART A: Questions 1 and 2 (25 marks for each question)  ...................   25 marks 
    Answer either one of Questions 1 and 2.    
 

 PART B: Questions 3 (105 marks), 4 (40 marks) 5 (30 marks) .................. 175 marks 
    Answer all parts of Questions 3, 4 and 5.  
 

 TOTAL MARKS  .......................................…..…........................................ 200 marks 
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PART A  (25 marks)   
 
Instructions:  Answer EITHER ONE (1) of questions 1 and 2 in this part. Total marks for each 
question equal 25; marks for each part are given in parentheses.   
 
(25 marks)    
1. Consider the simple (two-variable) linear regression model for which the population regression 

equation can be written in conventional notation as:   
 
                  (1) ii10i uXY +β+β=
 

where Yi and Xi are observable variables, 0β  and β1 are unknown (constant) regression 
coefficients, and ui is an unobservable random error term.  The Ordinary Least Squares (OLS) 
sample regression equation corresponding to regression equation (1) is   

 
      (i  =  1, ..., N)         (2) ii10i ûXˆˆY +β+β=
 

where  is the OLS estimator of the intercept coefficient 0β̂ 0β ,  is the OLS estimator of the 
slope coefficient β ,  is the OLS residual for the i-th sample observation, and N is sample 
size (the number of observations in the sample).   

$β1

1 $ui

 
(17 marks)     
(a) Prove that the OLS slope coefficient estimator 1β̂  is an unbiased estimator of the slope 

coefficient β1 . Include in your answer a definition of the unbiasedness property. State those 
assumptions of the classical linear regression model that are required to prove the 
unbiasedness of the OLS estimator 1β̂ .     

 
(4 marks)     
(b) The significance level of a statistical test of a null hypothesis H0 against an alternative 

hypothesis H1 is defined as:  
 

(1)  the probability of rejecting H0 when H0 is false;  
(2)  the probability of rejecting H0 when H0 is true; 
(3)  the probability of not rejecting H0 when H0 is false; 
(4)  the probability of not rejecting H0 when H0 is true.  

 
(4 marks)     
(c) The p-value of a calculated t-statistic or F-statistic is best defined as:  
 

(1)  the lowest significance level at which the null hypothesis H0 can be rejected;  
(2)  the probability that the null hypothesis H0 is true; 
(3)  the probability that the null hypothesis H0 is false; 
(4)  the highest significance level at which the null hypothesis H0 can be rejected.  
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(25 marks)    
2. Consider the multiple linear regression model for which the population regression equation can 

be written in conventional notation as:   
 
   ii22i110i uXXY +β+β+β=             (1) 
 

where ,  and  are observable variables; Yi i1X X i2 0β , β1  and β 2  are unknown (constant) 
regression coefficients; and ui is an unobservable random error term. The Ordinary Least 
Squares (OLS) sample regression equation corresponding to regression equation (1) is   

 
      (i  =  1, ..., N)      (2) ii22i110i ûXˆXˆˆY +β+β+β=
 

where  is the OLS estimator of the intercept coefficient 0β̂ 0β ,  is the OLS estimator of the 

slope coefficient β ,  is the OLS estimator of the slope coefficient 

$β1

1
$β 2 β 2 ,  is the OLS 

residual for the i-th sample observation, and N is sample size (the number of observations in 
the estimation sample).   

$ui

 
(17 marks)     

(a) Derive the OLS decomposition equation for ∑∑
==

−=≡
N

1i

2
i

N

1i

2
i )YY(yTSS , the total sum-of-

squares of the observed Yi values around their sample mean Y  in sample regression 
equation (2). State the computational properties of the OLS sample regression equation on 
which the OLS decomposition equation depends.   

 
(8 marks)     
(b) Define the p-value of the calculated t-statistic for $β 2  when the null hypothesis H0: 02 =β  

is tested against each of the following three alternative hypotheses:  
 

(1) H1: 02 ≠β ;  

(2) H1: 02 <β .  
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PART B   (175 marks) 
 
Instructions:  Answer all parts of questions 3, 4 and 5 in this part.  Question 3 is worth a total of 
105 marks. Question 4 is worth a total of 40 marks. Question 5 is worth a total of 30 marks. Marks 
for each part are given in parentheses. Show explicitly all formulas and calculations.     
 
(105 marks) 

3. You are investigating the relationship between the selling prices of houses in a single large 
metropolitan area and the level of nitrogen oxide air pollution. You have sample data for 506 
census tracts (small geographical areas) in a large metropolitan area on the following variables:   

 
iPRICE   =  the median selling price of houses in the i-th census tract, measured in thousands  

       of dollars;  
iNOX    =  level of nitrogen oxide concentration in the air of the i-th census tract, measured in 

       parts per 100 million;   
iPTAX    =  property taxes per $1,000 of assessed property value in the i-th census tract,  

       measured in dollars per $1,000;   
iDIST    =  weighted distance of the i-th census tract from five employment centers in the  

       metropolitan area, measured in miles;  
iROOMS   =  average number of rooms in houses located in the i-th census tract, measured in 

       rooms.  
 
Using the given sample data, your trusty research assistant estimates three different regression 
equations and reports the following estimation results (with estimated standard errors given in 
parentheses below the regression coefficient estimates): 
 

i1i4i3i2i10i uROOMSDISTPTAXNOXPRICE +β+β+β+β+β=         (1) 

=β0
ˆ − 90.176  − 16.978  − 1.3060  − 7.2207    78.013   =β1

ˆ =β2
ˆ =β3

ˆ =β4
ˆ

 (40.360)      (4.1655)       (0.21545)      (2.0000)       (4.0409) 

=)1(RSS  1,817,577.05  =)1(TSS  4,282,553.21  N = 506 

 
i2i4i3i2i10i uROOMSDISTlnPTAXlnNOXlnPRICEln +α+α+α+α+α=     (2) 

=α0ˆ  5.8647  − 0.61070 =α1ˆ =α2ˆ  − 0.31605 =α3ˆ  − 0.12463   0.28647  =α4ˆ
  (0.30057)      (0.12685)   (0.041126)       (0.043810)     (0.018107) 

=)2(RSS  36.44308   =)2(TSS  84.58221    N = 506 
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3. (continued) 

 
i3i4i3i2i10i uROOMSDISTPTAXNOXPRICEln +γ+γ+γ+γ+γ=      (3) 

=γ0ˆ  4.3748      − 0.080099      =γ1ˆ =γ2ˆ − 0.0077925      =γ3ˆ − 0.020440       0.28665 =γ 4ˆ
(0.18045)   (0.018624)      (0.0009633)     (0.0089418)      (0.018067) 

=)3(RSS  36.33319   =)3(TSS  84.58221   N = 506 

 
)n(RSS

iX

 is the Residual Sum-of-Squares and  is the Total Sum-of-Squares for sample 
regression equation (n), where n = 1, 2, 3.  denotes the natural logarithm of the variable 

. Sample size N = 506. Estimated standard errors are given in parentheses below the 
coefficient estimates.  

)n(TSS

iXln

 
(12 marks)    
(a) Interpret the slope coefficient estimate 1β̂  in sample regression equation (1), the slope 

coefficient estimate 1α̂  in sample regression equation (2), and the slope coefficient estimate 

1γ̂  in sample regression equation (3). That is, explain in words what the numerical values 
of the slope coefficient estimates 1β̂ , 1α̂  and 1γ̂  mean.  

 
(8 marks) 
(b) Interpret the slope coefficient estimate 4β̂  in sample regression equation (1) and the slope 

coefficient estimate 4α̂  in sample regression equation (2); that is, explain in words what the 
numerical values of the slope coefficient estimates 4β̂  and 4α̂  mean.  

 
(10 marks) 
(c) Use the estimation results given above for regression equations (2) and (3) to test the 

individual significance of the slope coefficient estimate 1α̂  for iNOXln  in equation (2) and 
the individual significance of the slope coefficient estimate 1γ̂  for iNOX  in equation (3). 
For each test, state the null and alternative hypotheses. Show how you calculate the 
required test statistic, and state its null distribution. Which of these two slope coefficient 
estimates are individually significant at the 5 percent significance level? Which of these 
two slope coefficient estimates are individually significant at the 1 percent significance 
level?   

 
(8 marks) 
(d) Use the estimation results given above for regression equation (1) to test the proposition 

that house prices are negatively related to the level of nitrogen oxide pollution in the air.   
State the null and alternative hypotheses. Show how you calculate the required test statistic, 
and state its null distribution. State the decision rule you use, and the inference you would 
draw from the test at the 5 percent significance level. Would your inference be the same at 
the 1 percent significance level?   
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3. (continued) 

(12 marks) 
(e) Use the above estimation results to compute the value of 2R  for OLS sample regression 

equations (1), (2) and (3). For which of the regression equations (1), (2) and (3) can the 
values of 2R  be used to compare the goodness-of-fit to the sample data? Explain.  

 
(10 marks) 
(f) Use the estimation results for regression equation (1) to test the proposition that the 

explanatory variable i  is positively related to house prices iPRICE , i.e., that 
median house prices are higher in census tracts with larger houses (more rooms). Perform 
the test at the 1 percent significance level (i.e., for significance level α = 0.01). State the 
null and alternative hypotheses, show how you calculate the required test statistic, and state 
its null distribution. State the decision rule you use, and the inference you would draw from 
the test.   

ROOMS

 
(10 marks) 
(g) Use the estimation results for regression equation (3) to test the joint significance of the 

slope coefficient estimates 1γ̂ , 2γ̂ , 3γ̂  and 4γ̂  at the 1 percent significance level (i.e., for 
significance level α = 0.01); i.e., test the proposition that all slope coefficients in regression 
equation (3) are jointly equal to zero. State the null and alternative hypotheses, show how 
you calculate the required test statistic, and state its null distribution. State the decision rule 
you use, and the inference you would draw from the test.   

 
(15 marks) 
(h) Use the estimation results for regression equation (2) to compute the two-sided 95 percent 

confidence interval for the slope coefficient 1α  of iNOXln . Use this confidence interval to 
perform a two-tail test of the hypothesis that 75.01 −=α  at the 5 percent significance level 
(i.e., for significance level α = 0.05). State the null and alternative hypotheses, and explain 
in words what the null hypothesis means. State the decision rule you use, and the inference 
you would draw from the test.   

 
(10 marks) 
(i) Use the estimation results for regression equation (3) to perform a two-tail test of the 

proposition that 10.0  at the 5 percent significance level. Explain in words what this 
proposition means. State the null and alternative hypotheses. Show how you calculate the 
required test statistic, and state its null distribution. State the decision rule you use, and the 
inference you would draw from the test at the 5 percent significance level. Would your 
inference be the same at the 10 percent significance level?   

1 −=γ
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3. (continued) 

(10 marks)    
(j) Use the estimation results for regression equation (2) to perform a two-tail test of the null 

hypothesis 21 α=α  at the 5 percent significance level. Explain in words what this null 
hypothesis means. The estimated covariance of 1α̂  and 2α̂  is =αα )ˆ,ˆ(vôC 21 − 0.0018268. 
State the null and alternative hypotheses, show how you calculate the required test statistic, 
and state its null distribution. State the decision rule you use, and the inference you would 
draw from the test at the 5 percent significance level.   

 
 
(40 marks) 

4. You are conducting an econometric investigation into the hourly wage rates of female and male 
employees in the Toronto metropolitan area. The sample data consist of observations for 13,118 
employees on the following variables:  

 
iW    =  the hourly wage rate of the i-th employee, in dollars per hour; 

iED    =  years of formal education completed by the i-th employee, in years; 

iAGE   =  age of the i-th employee, in years; 

iF     =  an indicator variable defined such that  = 1 if the i-th employee is female,  iF
       and  = 0 if the i-th employee is male.   iF
 

The regression model you propose to use is  
 

ii7ii6i5ii4
2
i3i2i10i AGEFEDFFAGEEDAGEAGEEDW β+β+β+β+β+β+β+β=  

iiii9
2
ii8 uAGEEDFAGEF +β+β+             … (1) 

 
where the  (j = 0, 1, 2, …, 9) are regression coefficients and  is a random error term.    jβ iu
 
Using the sample data described above, your research assistant computes OLS estimates of 
regression equation (1) and of two restricted versions of equation (1). For each of the sample 
regression equations estimated on the sample data, the following table contains the OLS 
coefficient estimates (with estimated standard errors in parentheses below the coefficient 
estimates) and the summary statistics RSS (residual sum-of-squares), TSS (total sum-of-
squares), and N (number of sample observations).  
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4. (continued) 
 

Question 4: OLS Sample Regression Equations for Wi  
(standard errors in parentheses)  

 
Regressors (1) (2) (3) 

Intercept              0β̂ −23.07 
(3.918) 

−27.23 
(3.375) 

−18.93 
(3.013) 

iED                        1β̂ 0.01365 
(0.1906) 

0.2341 
(0.1464) 

0.3359 
(0.1472) 

iAGE                     2β̂ 1.436 
(0.1436) 

1.594 
(0.1332) 

1.263 
(0.1088) 

2
iAGE                    3β̂ −0.01755 

(0.001387) 
−0.01828 

(0.001374) 
−0.01552 

(0.001029) 

iiAGEED              4β̂ 0.03656 
(0.004385) 

0.02940 
(0.003403) 

0.02732 
(0.003424) 

iF                            5β̂ 1.416  
(6.077) 

12.48 
(3.439) 

−6.551 
(0.1962) 

iiEDF                     6β̂ 0.6049 
(0.2980) 

---- ---- 

iiAGEF                  7β̂ −0.2699 
(0.2186) 

−0.6792 
(0.1689) 

---- 

2
iiAGEF                  8β̂ 0.003030 

(0.002054) 
0.004784 

(0.001992) 
---- 

iii AGEEDF            9β̂ −0.01935 
(0.006962) 

---- ---- 

RSS = 1,613,827.86 1,615,838.22 1,638,981.08 
TSS = 2,159,012.05 2,159,012.05 2,159,012.05 

N = 13,118 13,118 13,118 

Note: The symbol "----" means that the corresponding regressor was omitted from 
the estimated sample regression equation. The figures in parentheses below the 
coefficient estimates are the estimated standard errors. RSS is the Residual Sum-
of-Squares, TSS is the Total Sum-of-Squares, and N is the number of sample 
observations.   

 
(14 marks)    
(a) Compare the goodness-of-fit to the sample data of the three sample regression equations 

(1), (2) and (3) in the table. Calculate the value of an appropriate goodness-of-fit measure 
for each of the sample regression equations (1), (2) and (3) in the table. Which of the three 
sample regression equations provides the best fit to the sample data? Which of the three 
sample regression equations provides the worst fit to the sample data?   
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4. (continued) 

(10 marks)   
(b) Use the estimation results for regression equation (3) in the above table to perform a test of 

the proposition that female employees of any given education and age have lower average 
hourly wages than male employees of the same education and age. Perform the test at the 1 
percent significance level (i.e., for significance level α = 0.01). State the null hypothesis H0 
and the alternative hypothesis H1. Show how you calculate the required test statistic, and 
state its null distribution. State the decision rule you use, and the inference you would draw 
from the test.   

 
(10 marks)     
(c) State the coefficient restrictions that regression equation (2) in the table imposes on 

regression equation (1). Explain in words what the restrictions mean. Use the estimation 
results given in the table to perform a test of these coefficient restrictions at the 5 percent 
significance level (i.e., for significance level α = 0.05). State the null and alternative 
hypotheses, show how you calculate the required test statistic, and state its null distribution. 
State the decision rule you use, and the inference you would draw from the test. Would your 
inference be the same at the 1 percent significance level (i.e., for significance level α = 
0.01)? Based on the outcome of the test, which of the two regression equations would you 
choose, equation (1) or equation (2)?   

 
(6 marks)     
(d) Use the estimation results for regression equation (1) in the above table to compute an 

estimate of the female-male difference in mean hourly wages for employees who have 16 
years of formal education and who are 30 years of age. That is, use the estimates of 
regression equation (1) to compute an estimate of  

 
( ) ( )30AGE,16ED,0FWE30AGE,16ED,1FWE iiiiiiii ===−===  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 5 begins on the next page.  
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(30 marks)    

5. You are investigating the relationship between the final exam grades of university students in an 
introductory economics course and those students’ class attendance, as measured by the 
percentage of classes each student attended during the term. You also have sample data on two 
additional explanatory variables: each student’s cumulative GPA (Grade Point Average) prior to 
the term in which the introductory economics course was taken; and each student’s score on a 
standardized college entrance exam, the ACT exam. You have sample data for 680 students on 
the following variables:   

 
ifinalpct  =  final exam grade of the i-th student, measured in percentage points;   

iattrate  =  percentage of classes attended by the i-th student during the term, measured in  
       percentage points;   

iGPA    =  cumulative Grade Point Average (GPA) of the i-th student prior to the term in 
       which the introductory economics course was taken, measured out of 4.0;  

iACT     =  ACT score of the i-th student on the ACT college entrance exam, measured in   
       points.  
 
Using the given sample data on 680 students, your trusty research assistant has estimated 
regression equation (1) and obtained the following estimation results (with estimated standard 
errors given in parentheses below the coefficient estimates): 
 

ii5ii4
2
i3i2i10i uACTattrateGPAGPAGPAattratefinalpct +β+β+β+β+β+β=         … (1) 

 

=β0
ˆ  62.261   − 0.061858   − 20.117    =β1

ˆ =β2
ˆ

     (10.026)    (0.12175)     (5.7271)  

=β3
ˆ  3.8356    0.057852   0.90182  =β4

ˆ =β5
ˆ

     (1.1959)     (0.051337)     (0.13359)  

=ββ )ˆ,ˆ(vôC 21  0.13006    0.069642   − 0.0060842 =ββ )ˆ,ˆ(vôC 31 =ββ )ˆ,ˆ(vôC 41

=ββ )ˆ,ˆ(vôC 32  − 5.0408    − 0.066730  0.073538   =ββ )ˆ,ˆ(vôC 42 =ββ )ˆ,ˆ(vôC 52

=RSS  73080.413   =TSS  94137.169   N = 680 
 
RSS  is the Residual Sum-of-Squares and  is the Total Sum-of-Squares for sample 
regression equation (1). Sample size N = 680.  is the estimated covariance between 

coefficient estimates j  and . Estimated standard errors are given in parentheses below the 

coefficient estimates j  (j = 0, 1, …, 5).  

TSS
C )ˆ,ˆ(vô hj ββ

β̂

β̂
hβ̂
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5. (continued) 

(10 marks) 
(a) Compute a test of the proposition that class attendance as measured by iattrate , the 

percentage of classes attended by the i-th student during the term, has no effect on students’ 
final exam grade. Perform the test at the 5 percent significance level (i.e., for significance 
level α = 0.05). State the coefficient restrictions on regression equation (1) implied by this 
proposition; that is, state the null hypothesis H0 and the alternative hypothesis H1. Write the 
restricted regression equation implied by the null hypothesis H0. OLS estimation of this 
restricted regression equation yields a Residual Sum-of-Squares value of RSS = 
73934.237. Use this information, together with the results from OLS estimation of equation 
(1), to calculate the required test statistic, and state its null distribution. State the decision 
rule you use, and the inference you would draw from the test at the 5 percent significance 
level.   

 
(10 marks) 
(b) Compute a test of the proposition that students’ cumulative Grade Point Average as 

measured by iGPA  has no effect on students’ final exam grade. Perform the test at the 5 
percent significance level (i.e., for significance level α = 0.05). State the coefficient 
restrictions on regression equation (1) implied by this proposition; that is, state the null 
hypothesis H0 and the alternative hypothesis H1. Write the restricted regression equation 
implied by the null hypothesis H0. OLS estimation of this restricted regression equation 
yields an R-squared value of R2 = 0.1701. Use this information, together with the results 
from OLS estimation of equation (1), to calculate the required test statistic, and state its null 
distribution. State the decision rule you use, and the inference you would draw from the test 
at the 5 percent significance level.   

 
(10 marks) 
(c) The average student in the course attends 80 percent of the classes and has a cumulative 

Grade Point Average of 2.6; that is, the sample mean value of iattrate  equals 80, and the 
sample mean value of iGPA  equals 2.6. Write the expression (or formula) for the marginal 
effect on ifinalpct  of iattrate  implied by regression equation (1). Use the estimation results 
for regression equation (1) to test the proposition that the marginal effect of class 
attendance ( iattrate ) on students’ final exam grade ( ifinalpct ) equals zero for the average 
student whose class attendance rate is 80 percent and GPA is 2.6. Perform the test at the 1 
percent significance level (i.e., for significance level α = 0.01). State the null hypothesis H0 
and the alternative hypothesis H1 implied by this proposition. Show how you calculate the 
required test statistic, and state its null distribution. State the decision rule you use, and the 
inference you would draw from the test at the 1 percent significance level.    
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Selected Formulas 
 
For the Simple (Two-Variable) Linear Regression Model   
 
      ii10i uXY +β+β= ( , ,i N)= 1 K  
 

 Deviations from sample means are defined as:   
 

  y Y Y X Xi i i i≡ − ≡ −; ;        x   
 

where  

  Y Y N Y
Ni i
i i= =Σ

Σ  is the sample mean of the Yi values;   

  X X N
X

Ni i
i i= =Σ

Σ
 is the sample mean of the Xi values.     

 
 Formulas for the variance of the OLS intercept coefficient estimator 0β̂  and the covariance of 

the OLS coefficient estimators  0β̂  and $β1  in the two-variable linear regression model: 
 

  ( )
( ) 2

ii

2
ii

2

2
ii

2
ii

2

0 xN
X

XXN
XˆVar

Σ
Σσ

=
−Σ

Σσ
=β ; 

 

  ( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

Σ
σ

−=ββ 2
ii

2

10 x
Xˆ,ˆCov . 

 
 Formulas for the variance of the conditional predictor 01 :    00 XˆˆŶ β+β=

 
• When $Y0  is used as a mean predictor of ( ) 01000 XXYE β+β= ,   

 

  ( ) ( )
Var Y

N
X X

x
m

i i

$
0

2 0
2

2
1

= +
−⎡

⎣

⎢
⎢

⎤

⎦

⎥
⎥

σ
Σ

.   

 
• When $Y0  is used as an individual predictor of i01000 uXXY +β+β= ,   

 

  ( ) ( )
Var Y

N
X X

xi i

$
0

2 2 0
2

2
1

= + +
−⎡

⎣

⎢
⎢

⎤

⎦

⎥
⎥

σ σ
Σ

.   
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Selected Formulas (continued)   
 
For the Multiple (Three-Variable) Linear Regression Model   
 
    ii22i110i uXXY +β+β+β=   ( , ,i N)= 1 K  
 

 Deviations from sample means are defined as:   
 

;XXx        ;XXx        ;YYy 2i2i21i1i1ii −≡−≡−≡   
 

where  
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Σ  is the sample mean of the Yi values;   
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Σ  is the sample mean of the X2i values.    

 
 The OLS slope coefficient estimators 1β̂  and $β2  and in deviation-from-means form are: 
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 Formulas for the variances and covariances of the slope coefficient estimators 1β̂  and $β2 : 
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Percentage Points of the t-Distribution 
 

 
Source:  Damodar N. Gujarati, Basic Econometrics, Third Edition. New York: McGraw-Hill, 1995, 
p. 809.  
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Selected Upper Percentage Points of the F-Distribution 
   

 
Source:  Damodar N. Gujarati, Basic Econometrics, Third Edition. New York: McGraw-Hill, 1995, 

p. 814.  
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