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Số hóa bởi Trung tâm Học liệu – ĐH TN                    http://www.lrc-tnu.edu.vn



Contents v

Omitted Variable Bias: More General 
Cases 98

3.4 The Variance of the OLS Estimators 99 
The Components of the OLS Variances: 
Multicollinearity 1 01
Variances in Misspecified Models 105 
Estimating a 2: Standard Errors of the OLS 
Estimators 106

3.5 Efficiency of OLS: The Gauss-Markov 
Theorem 108

Summary 109 
Key Terms 111 
Problems 111 
Computer Exercises 116 
Appendix 3A 119

C H A PT ER  4 
M ultip le Regression Analysis: Inference 123

4.1 Sampling Distributions
of the OLS Estimators 123

4.2 Testing Hypotheses about a Single 
Population Parameter: The t Test 126 
Testing against One-Sided Alternatives 129 
Two-Sided Alternatives 134
Testing Other Hypotheses about (3j 136 
Computing p-Values fo r t Tests 139 
A Reminder on the Language of Classical 
Hypothesis Testing 142 
Economic, or Practical, versus Statistical 
Significance 142

4.3 Confidence Intervals 145
4.4 Testing Hypotheses about a Single Linear 

Combination of the Parameters 147
4.5 Testing Multiple Linear Restrictions:

The F  Test 150
Testing Exclusion Restrictions 150 
Relationship between F and t Statistics 157 
The R-Squared Form of the F  Statistic 158 
Computing p-Values fo r F Tests 159 
The F Statistic fo r Overall Significance 
of a Regression 160 
Testing General Linear Restrictions 161

4.6 Reporting Regression Results 163 
Summary 165
Key Terms 167 
Problems 168 
Computer Exercises 173

C H A PTER  5 
Multiple Regression Analysis: 

O LS  Asymptotics 1 76

5.1 Consistency 176
Deriving the Inconsistency in OLS 179

5.2 Asymptotic Normality and Large 
Sample Inference 181
Other Large Sample Tests: The Lagrange 
Multiplier Statistic 185

5.3 Asymptotic Efficiency of OLS 187 
Summary 189
Key Terms 189 
Problems 190 
Computer Exercises 190 
Appendix 5A 191

C H A PT ER  6 
M ultip le Regression Analysis: 

Further Issues 192

6.1 Effects of Data Scaling on OLS Statistics 192 
Beta Coefficients 195

6.2 More on Functional Form 197 
More on Using Logarithmic Functional 
Forms 197
Models with Quadratics 200 
Models with Interaction Terms 204

6.3 More on Goodness-of-Fit
and Selection of Regressors 206 
Adjusted R -Squared 208 
Using Adjusted R -Squared to Choose 
between Nonnested Models 209 
Controlling fo r Too Many Factors 
in Regression Analysis 211 
Adding Regressors to Reduce the Error 
Variance 213

6.4 Prediction and Residual Analysis 214 
Confidence Intervals fo r Predictions 214 
Residual Analysis 217
Predicting y When log(y) Is the Dependent 
Variable 218 

Summary 221 
Key Terms 222 
Problems 222 
Computer Exercises 224

Số hóa bởi Trung tâm Học liệu – ĐH TN                    http://www.lrc-tnu.edu.vn



VI Contents

C H A PTER  7 
Multiple* Regression Analysis 
with Qualitative Information: 

Binary (or Dummy) Variables 230

7.1 Describing Qualitative Information 230
7.2 A Single Dummy Independent Variable 232 

Interpreting Coefficients on Dummy Explanatory 
Variables When the Dependent Variable 
Islog(y) 237

7.3 Using Dummy Variables
for Multiple Categories 239 
Incorporating Ordinal Information 
by Using Dummy Variables 240

7.4 Interactions Involving Dummy Variables 244 
Interactions among Dummy Variables 244 
Allowing for Different Slopes 245
Testing for Diff erences in Regre s sion Functions 
across Groups 249

7.5 A Binary Dependent Variable:
The Linear Probability Model 252

7.6 More on Policy Analysis
and Program Evaluation 258 

Summary 260 
Key Terms 261 
Problems 261 
Computer Exercises 265

C H A PTER  8 
Heteroskedasticity 271

8.1 Consequences of Heteroskedasticity 
for OLS 271

8.2 Heteroskedasticity-Robust Inference 
after OLS Estimation 272 
Computing Heteroskedasticity-Robust 
LM  Tests 276

8.3 Testing for Heteroskedasticity 278
The White Test for Heteroskedasticity 282

8.4 Weighted Least Squares Estimation 284 
The Heteroskedasticity Is Known
up to a Multiplicative Constant 284 
The Heteroskedasticity Function Must 
Be Estimated: Feasible GLS 290

8.5 The Linear Probability Model Revisited 295 
Summary 297
Key Terms 298 
Problems 298 
Computer Exercises 300

C H A PTER  9 
More on Specification 

and Data Problems 304

9.1 Functional Form Misspecification 3(U 
RESET  as a General Test for Flint tional 
Form Misspecification 308
Tests against Nonnested Altematix es 3m

9.2 Using Proxy Variables for Unobserved 
Explanatory Variables 310
Using Lagged Dependent Variables
as Proxy Variables 315
A Different Slant on Multiple Regression 31'

9.3 Properties of OLS under Measurement 
Error 318
Measurement Error in the Dependent 
Variable 3/8
Measurement Error in tin Explanatory 
Variable 321

9.4 Missing Data. Nonrandom Samples, 
and Outlying Observations 325 
Missing Data 325 
Nonrandom Samples 326
Outliers and Influential Observ ations 328 

Summary 333 
Key Terms 334 
Problems 334 
Computer Exercises 336

m PART 2
Regression Analysis with
Time Series Data 341

C H A PT ER  10
Basic Regression Analysis

with Time Series Data 342

10.1 The Nature of Time Series Data 342
10.2 Examples of Time Series Regression 

Models 344
Static Models 344
Finite Distributed Lag Models 344
A Convention about the Time Index 34

10.3 Finite Sample Properties of OLS 
under Classical Assumptions 347 
Unbiasedness of OLS 34 7
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