
Global 
edition

this is a special edition of an established 
title widely used by colleges and universities 
throughout the world. Pearson published this 
exclusive edition for the benefit of students 
outside the United States and Canada. if you 
purchased this book within the United States 
or Canada, you should be aware that it has 
been imported without the approval of the 
Publisher or author.

Pearson Global Edition

Global 
edition

For these Global editions, the editorial team at Pearson has 
collaborated with educators across the world to address a 
wide range of subjects and requirements, equipping students 
with the best possible learning tools. this Global edition 
preserves the cutting-edge approach and pedagogy of the 
original, but also features alterations, customization, and 
adaptation from the north american version.

a Practical Guide  
to  

Using econometrics

a
 Practical G

uide to 
U

sing econom
etrics

Studenm
und

Sev
en

t
h

 
ed

it
io

n
G

lo
b

a
l 

ed
it

io
n

Seventh edition

a. h. Studenmund

Studenmund_07_1292154098_Final.indd   1 07/10/16   5:54 PM



USING  
ECONOMETRICS

A01_STUD4091_07_GE_FM.indd   1 16/09/16   10:52 PM



A01_HANL4898_08_SE_FM.indd   2 24/12/14   12:49 PM

This page intentionally left blank



G L O B A L  E D I T I O N

Harlow, England • London • New York • Boston • San Francisco • Toronto • Sydney • Dubai • Singapore • Hong Kong 

Tokyo • Seoul • Taipei • New Delhi • Cape Town • Sao Paulo • Mexico City • Madrid • Amsterdam • Munich • Paris • Milan

A  P R A C T I C A L  G U I D E  
T O

USING  
ECONOMETRICS

A. H. Studenmund
Occidental College

with the assistance of

Bruce K. Johnson
Centre College

S E V E N T H  E D I T I O N

A01_STUD4091_07_GE_FM.indd   3 29/09/16   8:27 PM



Vice President, Business Publishing:  
Donna Battista

Editor-in-Chief: Adrienne D’Ambrosio
Senior Acquisitions Editor: Christina Masturzo
Acquisitions Editor/Program Manager:  

Neeraj Bhalla
Managing Editor, Global Edition: Yajnaseni Das
Associate Project Editor, Global Edition: 

Paromita Banerjee
Editorial Assistant: Diana Tetterton
Vice President, Product Marketing:  

Maggie Moylan
Director of Marketing, Digital Services and 

Products: Jeanette Koskinas
Field Marketing Manager: Ramona Elmer
Product Marketing Assistant: Jessica Quazza
Team Lead, Program Management:  

Ashley Santora
Team Lead, Project Management: Jeff Holcomb
Project Manager: Liz Napolitano
Project Manager, Global Edition: Nitin Shankar

Senior Manufacturing Controller,  
Global Edition: Trudy Kimber

Operations Specialist: Carol Melville
Creative Director: Blair Brown
Art Director: Jon Boylan
Vice President, Director of Digital Strategy 

and Assessment: Paul Gentile
Manager of Learning Applications: Paul DeLuca
Digital Editor: Denise Clinton
Director, Digital Studio: Sacha Laustsen
Digital Studio Manager: Diane Lombardo
Digital Studio Project Manager: Melissa Honig
Digital Studio Project Manager: Robin Lazrus
Digital Content Team Lead: Noel Lotz
Digital Content Project Lead: Courtney Kamauf
Full-Service Project Management and 

 Composition: Cenveo® Publisher Services
Interior Designer: Cenveo Publisher Services
Cover Designer: Lumina Datamatics
Cover Image: zmicier kavabata/Shutterstock

Stata screenshots used with permission from Stata.

Acknowledgments of third-party content appear on the appropriate page within the text.

Pearson Education Limited
Edinburgh Gate
Harlow
Essex CM20 2JE
England

and Associated Companies throughout the world

Visit us on the World Wide Web at: www.pearsonglobaleditions.com

© Pearson Education Limited 2017

The rights of A. H. Studenmund to be identified as the author of this work have been asserted 
by him in accordance with the Copyright, Designs and Patents Act 1988. 

Authorized adaptation from the United States edition, entitled Using Econometrics: A Practical Guide, 
7th Edition, ISBN 978-0-13-418274-2 by A. H. Studenmund, published by Pearson Education © 2017.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, 
or transmitted in any form or by any means, electronic, mechanical, photocopying, recording 
or otherwise, without either the prior written permission of the publisher or a license permit-
ting restricted copying in the United Kingdom issued by the Copyright Licensing Agency Ltd, 
Saffron House, 6–10 Kirby Street, London EC1N 8TS.

All trademarks used herein are the property of their respective owners. The use of any trademark 
in this text does not vest in the author or publisher any trademark ownership rights in such 
trademarks, nor does the use of such trademarks imply any affiliation with or endorsement of 
this book by such owners. 

ISBN 10: 1-292-15409-8
ISBN 13: 978-1-292-15409-1

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

10 9 8 7 6 5 4 3 2 1

Typeset in Times NRMT Pro by Cenveo Publisher Services
Printed and bound by Vivar in Malaysia

A01_STUD4091_07_GE_FM.indd   4 30/09/16   6:09 PM

http://www.pearsonglobaleditions.com


Dedicated to the memory of

Green Beret 

Staff Sergeant 

Scott Studenmund

Killed in action in Afghanistan on June 9, 2014

A01_STUD4091_07_GE_FM.indd   5 16/09/16   10:52 PM



The Pearson Series in Economics

Abel/Bernanke/Croushore 
Macroeconomics†*

Acemoglu/Laibson/List 
Economics†*

Bade/Parkin 
Foundations of Economics†*

Berck/Helfand 
The Economics of the  
Environment

Bierman/Fernandez  
Game Theory with Economic 
Applications

Blanchard 
Macroeconomics†*

Blau/Ferber/Winkler 
The Economics of Women, Men, 
and Work

Boardman/Greenberg/Vining/ 
Weimer 
Cost-Benefit Analysis

Boyer 
Principles of Transportation 
Economics

Branson 
Macroeconomic Theory and 
Policy

Bruce 
Public Finance and the American 
Economy

Carlton/Perloff 
Modern Industrial  
Organization†

Case/Fair/Oster 
Principles of Economics†*

Chapman 
Environmental Economics: 
Theory, Application, and Policy

Cooter/Ulen 
Law & Economics

Daniels/VanHoose  
International Monetary &  
Financial Economics

Downs 
An Economic Theory of  
Democracy

Ehrenberg/Smith 
Modern Labor Economics†

Farnham 
Economics for Managers†

Folland/Goodman/Stano  
The Economics of Health and 
Health Care

Fort 
Sports Economics

Froyen 
Macroeconomics

Fusfeld 
The Age of the Economist

Gerber 
International Economics*

González-Rivera  
Forecasting for Economics and 
Business

Gordon 
Macroeconomics*

Grant 
Economic Analysis of Social 
Issues*

Greene 
Econometric Analysis

Gregory 
Essentials of Economics

Gregory/Stuart  
Russian and Soviet Economic  
Performance and Structure

Hartwick/Olewiler  
The Economics of Natural  
Resource Use

Heilbroner/Milberg 
The Making of the Economic 
Society

Heyne/Boettke/Prychitko 
The Economic Way of Thinking

Holt 
Markets, Games, and Strategic 
Behavior

Hubbard/O'Brien 
Economics†*

Money, Banking, and the 
 Financial System*

Hubbard/O'Brien/Rafferty 
Macroeconomics†*

Hughes/Cain 
American Economic History

Husted/Melvin 
International Economics

Jehle/Reny 
Advanced Microeconomic Theory

Johnson-Lans 
A Health Economics Primer

*Denotes titles with MyEconLab. Log onto www.myfinancelab.com to learn more.
†Denotes availability of Global Edition

*denotes MyEconLab titles Visit www.myeconlab.com to learn more.
A01_STUD4091_07_GE_FM.indd   6 22/09/16   3:51 PM

http://www.myfinancelab.com


Keat/Young/Erfle 
Managerial Economics

Klein 
Mathematical Methods for 
Economics

Krugman/Obstfeld/Melitz  
International Economics: Theory 
& Policy†*

Laidler 
The Demand for Money

Leeds/von Allmen 
The Economics of Sports

Leeds/von Allmen/Schiming 
Economics*

Lynn 
Economic Development: Theory 
and Practice for a Divided World

Miller 
Economics Today*

Understanding Modern  
Economics

Miller/Benjamin 
The Economics of Macro Issues

Miller/Benjamin/North 
The Economics of Public Issues

Mills/Hamilton 
Urban Economics

Mishkin 
The Economics of Money,  
Banking, and Financial Markets†*

The Economics of Money,  
Banking, and Financial  
Markets, Business School  
Edition*

Macroeconomics: Policy and 
Practice*

Murray 
Econometrics: A Modern 
 Introduction

O'Sullivan/Sheffrin/Perez  
Economics: Principles,  
Applications and Tools†*

Parkin 
Economics*

Perloff 
Microeconomics†*

Microeconomics: Theory and  
Applications with Calculus†*

Perloff/Brander  
Managerial Economics and 
Strategy†*

Phelps 
Health Economics

Pindyck/Rubinfeld 
Microeconomics†*

Riddell/Shackelford/Stamos/
Schneider 
Economics: A Tool for  
Critically Understanding Society

Roberts 
The Choice: A Fable of Free  
Trade and Protection

Rohlf 
Introduction to Economic 
 Reasoning

Roland 
Development Economics

Scherer 
Industry Structure, Strategy, and 
Public Policy

Schiller 
The Economics of Poverty and 
Discrimination

Sherman 
Market Regulation

Stock/Watson 
Introduction to Econometrics†

Studenmund 
Using Econometrics: A Practical 
Guide†

Tietenberg/Lewis  
Environmental and Natural 
Resource Economics†  
Environmental Economics and 
Policy

Todaro/Smith 
Economic Development

Waldman/Jensen  
Industrial Organization: Theory 
and Practice

Walters/Walters/Appel/  
Callahan/Centanni/ Maex/
O'Neill 
Econversations: Today's  
Students Discuss Today's Issues

Weil 
Economic Growth

Williamson 
Macroeconomics

*Denotes MyEconLab titles   Visit www.myeconlab.com to learn more.
†Denotes availability of Global Edition

A01_STUD4091_07_GE_FM.indd   7 26/09/16   11:31 AM

http://www.myeconlab.com


A01_HANL4898_08_SE_FM.indd   2 24/12/14   12:49 PM

This page intentionally left blank



CONTENTS

Preface 13

 Chapter 1 An Overview of Regression Analysis 19
 1.1 What Is Econometrics? 19
 1.2 What Is Regression Analysis? 23
 1.3 The Estimated Regression Equation 32
 1.4 A Simple Example of Regression Analysis 35
 1.5 Using Regression Analysis to Explain Housing Prices 38
 1.6 Summary and Exercises 41
 1.7 Appendix: Using Stata 48

 Chapter 2 Ordinary Least Squares 53
 2.1 Estimating Single-Independent-Variable  

Models with OLS 53
 2.2 Estimating Multivariate Regression Models with OLS 58
 2.3 Evaluating the Quality of a Regression Equation 67
 2.4 Describing the Overall Fit of the Estimated Model 68
 2.5 An Example of the Misuse of R 2 73
 2.6 Summary and Exercises 75
 2.7 Appendix: Econometric Lab #1 81

 Chapter 3 Learning to Use Regression Analysis 83
 3.1 Steps in Applied Regression Analysis 84
 3.2 Using Regression Analysis to Pick Restaurant Locations 91
 3.3 Dummy Variables 97
 3.4 Summary and Exercises 101
 3.5 Appendix: Econometric Lab #2 107

 Chapter 4 The Classical Model 110
 4.1 The Classical Assumptions 110
 4.2 The Sampling Distribution of βN  118
 4.3 The Gauss–Markov Theorem and the Properties  

of OLS Estimators 124
 4.4 Standard Econometric Notation 125
 4.5 Summary and Exercises 126

9

A01_STUD4091_07_GE_FM.indd   9 16/09/16   10:52 PM



10 contents

 Chapter 5 Hypothesis Testing and Statistical Inference 133
 5.1 What Is Hypothesis Testing? 134
 5.2 The t-Test 139
 5.3 Examples of t-Tests 147
 5.4 Limitations of the t-Test 155
 5.5 Confidence Intervals 157
 5.6 The F-Test 160
 5.7 Summary and Exercises 165
 5.8 Appendix: Econometric Lab #3 173

 Chapter 6  Specification: Choosing the Independent 
 Variables 175

 6.1 Omitted Variables 176
 6.2 Irrelevant Variables 183
 6.3 An Illustration of the Misuse of Specification Criteria 185
 6.4 Specification Searches 187
 6.5 An Example of Choosing Independent Variables 192
 6.6 Summary and Exercises 195
 6.7 Appendix: Additional Specification Criteria 202

 Chapter 7 Specification: Choosing a Functional Form 207
 7.1 The Use and Interpretation of the Constant Term 208
 7.2 Alternative Functional Forms 210
 7.3 Lagged Independent Variables 220
 7.4 Slope Dummy Variables 221
 7.5 Problems with Incorrect Functional Forms 224
 7.6 Summary and Exercises 227
 7.7 Appendix: Econometric Lab #4 235

 Chapter 8 Multicollinearity 239
 8.1 Perfect versus Imperfect Multicollinearity 240
 8.2 The Consequences of Multicollinearity 244
 8.3 The Detection of Multicollinearity 250
 8.4 Remedies for Multicollinearity 253
 8.5 An Example of Why Multicollinearity Often Is Best Left  

Unadjusted 256
 8.6 Summary and Exercises 258
 8.7 Appendix: The SAT Interactive Regression  

Learning Exercise 263

A01_STUD4091_07_GE_FM.indd   10 23/09/16   4:22 PM



11contents

 Chapter 9 Serial Correlation 291
 9.1 Time Series 292
 9.2 Pure versus Impure Serial Correlation 293
 9.3 The Consequences of Serial Correlation 299
 9.4 The Detection of Serial Correlation 302
 9.5 Remedies for Serial Correlation 309
 9.6 Summary and Exercises 314
 9.7 Appendix: Econometric Lab #5 321

 Chapter 10 Heteroskedasticity 324
 10.1 Pure versus Impure Heteroskedasticity 325
 10.2 The Consequences of Heteroskedasticity 330
 10.3 Testing for Heteroskedasticity 332
 10.4 Remedies for Heteroskedasticity 338
 10.5 A More Complete Example 342
 10.6 Summary and Exercises 348
 10.7 Appendix: Econometric Lab #6 356

 Chapter 11 Running Your Own Regression Project 358
 11.1 Choosing Your Topic 359
 11.2 Collecting Your Data 360
 11.3 Advanced Data Sources 364
 11.4 Practical Advice for Your Project 366
 11.5 Writing Your Research Report 370
 11.6 A Regression User’s Checklist and Guide 371
 11.7 Summary 375
 11.8 Appendix: The Housing Price Interactive Exercise 376

 Chapter 12 Time-Series Models 382
 12.1 Distributed Lag Models 383
 12.2 Dynamic Models 385
 12.3 Serial Correlation and Dynamic Models 389
 12.4 Granger Causality 392
 12.5 Spurious Correlation and Nonstationarity 394
 12.6 Summary and Exercises 403

 Chapter 13 Dummy Dependent Variable Techniques 408
 13.1 The Linear Probability Model 408
 13.2 The Binomial Logit Model 415
 13.3 Other Dummy Dependent Variable Techniques 422
 13.4 Summary and Exercises 424

A01_STUD4091_07_GE_FM.indd   11 23/09/16   4:22 PM



12 CONTENTS

 Chapter 14 Simultaneous Equations 429
 14.1 Structural and Reduced-Form Equations 430
 14.2 The Bias of Ordinary Least Squares 436
 14.3 Two-Stage Least Squares (2SLS) 439
 14.4 The Identification Problem 448
 14.5 Summary and Exercises 453
 14.6 Appendix: Errors in the Variables 458

 Chapter 15 Forecasting 461
 15.1 What Is Forecasting? 462
 15.2 More Complex Forecasting Problems 467
 15.3 ARIMA Models 474
 15.4 Summary and Exercises 477

 Chapter 16 Experimental and Panel Data 483
 16.1 Experimental Methods in Economics 484
 16.2 Panel Data 491
 16.3 Fixed versus Random Effects 501
 16.4 Summary and Exercises 502

 Appendix A Answers 509

 Appendix B Statistical Tables 535

Index 549

A01_STUD4091_07_GE_FM.indd   12 16/09/16   10:52 PM



PREFACE

Econometric education is a lot like learning to fly a plane; you learn 
more from actually doing it than you learn from reading about it.

A Practical Guide to Using Econometrics represents an innovative approach 
to the understanding of elementary econometrics. It covers the topic of 
single-equation linear regression analysis in an easily understandable format 
that emphasizes real-world examples and exercises. As the title A Practical 
Guide implies, the book is aimed not only at beginning econometrics stu-
dents but also at regression users looking for a refresher and at experienced 
practitioners who want a convenient reference.

What’s New in the Seventh Edition?

A Practical Guide to Using Econometrics has been praised as “one of the most 
important new texts of the last 30 years,” so we’ve retained the clarity and 
practicality of previous editions. However, we’re delighted to have made a 
number of substantial improvements in the text.

The most exciting upgrades are:

1. Econometric Labs: These new and innovative learning tools are 
optional appendices that give students hands-on opportunities to bet-
ter understand the econometric principles that they’re reading about in 
the chapters. The labs originally were designed to be assigned in a class-
room setting, but they also have turned out to be extremely valuable for 
readers who are not in a class or for individual students in classes where 
the labs aren’t assigned. Hints on how best to use these econometric 
labs and answers to the lab questions are available in the instructor’s 
manual on the A Practical Guide to Using Econometrics Web site.

2. The Use of Stata throughout the Text: In our opinion, Stata has 
become the econometric software package of choice among economic 
researchers. As a result, we have estimated all the text examples and exer-
cises with Stata and have included a short appendix to help students get 
started with Stata. Beyond this, we have added a complete guide to Using 
Stata to our Web site. This guide, written by John Perry of Centre Col-
lege, explains in detail all the Stata commands needed to replicate the 
text’s equations and answer the text’s exercises. However, even though we 
use Stata extensively, A Practical Guide to Using Econometrics is not tied to 

13
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Stata or any other econometric software, so the text works well with all 
standard regression packages.

3. Expanded Econometric Content: We have added coverage of a number 
of econometric tests and procedures, for example the Breusch-Pagan 
test and the Prais–Winsten approach to Generalized Least Squares. 
In addition, we have expanded the coverage of even more topics, for 
example the F-test, confidence intervals, the Lagrange Multiplier test, 
and the Dickey–Fuller test. Finally, we have simplified the notation and 
improved the clarity of the explanations in Chapters 12–16, particu-
larly in topics like dynamic equations, dummy dependent variables, 
instrumental variables, and panel data.

4. Answers to Many More Exercises: In response to requests from instruc-
tors and students, we have more than tripled the number of exercises 
that are answered in the text’s appendix. These answers will allow stu-
dents to learn on their own, because students will be able to attempt an 
exercise and then check their answers against those in the back of the 
book without having to involve their professors. In order to continue 
to provide good exercises for professors to include in problem sets and 
exams, we have expanded the number of exercises contained in the 
text’s Web site.

5. Dramatically Improved PowerPoint Slides: We recognize the impor-
tance of PowerPoint slides to instructors with large classes, so we have 
dramatically improved the quality of the text’s PowerPoints. The slides 
replicate each chapter’s main equations and examples, and also pro-
vide chapter summaries and lists of the key concepts in each chapter. 
The PowerPoint slides can be downloaded from the text’s Web site, and 
they’re designed to be easily edited and individualized.

6. An Expanded and Improved Web Site: We believe that this edition’s 
Web site is the best we’ve produced. As you’d expect, the Web site 
includes all the text’s data sets, in easily downloadable Stata, EViews, 
Excel, and ASCII formats, but we have gone far beyond that. We have 
added Using Stata, a complete guide to the Stata commands needed 
to estimate the book’s equations; we have dramatically improved the 
PowerPoint slides; and we have added answers to the new economet-
ric labs and instructions on how best to use these labs in a classroom 
setting. In addition, the Web site also includes an instructor’s manual, 
additional exercises, extra interactive regression learning exercises, and 
additional data sets. But why take our word for it? Take a look for your-
self at http://www.pearsonglobaleditions.com/Studenmund

14 PREFACE
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Features

1. Our approach to the learning of econometrics is simple, intuitive, and 
easy to understand. We do not use matrix algebra, and we relegate 
proofs and calculus to the footnotes or exercises.

2. We include numerous examples and example-based exercises. We feel 
that the best way to get a solid grasp of applied econometrics is through 
an example-oriented approach.

3. Although most of this book is at a simpler level than other economet-
rics texts, Chapters 6 and 7 on specification choice are among the most 
complete in the field. We think that an understanding of specification 
issues is vital for regression users.

4. We use a unique kind of learning tool called an interactive regression 
learning exercise to help students simulate econometric analysis by 
 giving them feedback on various kinds of decisions without relying on 
computer time or much instructor supervision.

5. We’re delighted to introduce a new innovative learning tool called an 
econometric lab. These econometric labs, developed by Bruce Johnson 
of Centre College and tested successfully at two other institutions, 
are optional appendices aimed at giving students hands-on experi-
ence with the econometric procedures they’re reading about. Students 
who complete these econometric labs will be much better prepared to 
undertake econometric research on their own.

The formal prerequisites for using this book are few. Readers are assumed 
to have been exposed to some microeconomic and macroeconomic theory, 
basic mathematical functions, and elementary statistics (even if they have 
forgotten most if it). Students with little statistical background are encour-
aged to begin their study of econometrics by reading Chapter 17, “Statistical 
Principles,” on the text’s Web site.

Because the prerequisites are few and the statistics material is self-contained, A 
Practical Guide to Using Econometrics can be used not only in undergraduate courses 
but also in MBA-level courses in quantitative methods. We also have been told 
that the book is a helpful supplement for graduate-level econometrics courses.

The Stata and EViews Options

Stata and EViews are two of the best econometric software programs 
available.

15PREFACE
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We urge professors to make these options available to their students 
even if Stata or EViews aren’t used in class. The advantages to students of 
owning their own regression software are many. They can run regressions 
when they’re off-campus, they will add a marketable skill to their résumé 
if they learn Stata or EViews, and they’ll own a software package that will 
allow them to run regressions after the class is over if they choose the 
EViews option.
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An Overview of  
Regression Analysis

1.1  What Is Econometrics?

“ Econometrics is too mathematical; it’s the reason my best friend isn’t 
majoring in economics.”

“ There are two things you are better off not watching in the making: 
sausages and econometric estimates.”1

“ Econometrics may be defined as the quantitative analysis of actual  
economic phenomena.”2

“ It’s my experience that ‘economy-tricks’ is usually nothing more than a 
justification of what the author believed before the research was begun.”

Obviously, econometrics means different things to different people. To 
beginning students, it may seem as if econometrics is an overly complex 
obstacle to an otherwise useful education. To skeptical observers, econometric 

Chapter 1

1. Ed Leamer, “Let’s take the Con out of Econometrics,” American Economic Review, Vol. 73,  
No. 1, p. 37.

2. Paul A. Samuelson, T. C. Koopmans, and J. R. Stone, “Report of the Evaluative Committee for 
Econometrica,” Econometrica, 1954, p. 141.
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results should be trusted only when the steps that produced those results are 
completely known. To professionals in the field, econometrics is a fascinat-
ing set of techniques that allows the measurement and analysis of economic 
phenomena and the prediction of future economic trends.

You’re probably thinking that such diverse points of view sound like the 
statements of blind people trying to describe an elephant based on which 
part they happen to be touching, and you’re partially right. Econometrics 
has both a formal definition and a larger context. Although you can easily 
memorize the formal definition, you’ll get the complete picture only by 
understanding the many uses of and alternative approaches to econometrics.

That said, we need a formal definition. Econometrics—literally, “economic 
measurement”—is the quantitative measurement and analysis of actual 
economic and business phenomena. It attempts to quantify economic 
reality and bridge the gap between the abstract world of economic theory 
and the real world of human activity. To many students, these worlds may 
seem far apart. On the one hand, economists theorize equilibrium prices 
based on carefully conceived marginal costs and marginal revenues; on 
the other, many firms seem to operate as though they have never heard of 
such concepts. Econometrics allows us to examine data and to quantify the 
actions of firms, consumers, and governments. Such measurements have a 
number of different uses, and an examination of these uses is the first step to 
understanding econometrics.

Uses of Econometrics

Econometrics has three major uses:

1. describing economic reality

2. testing hypotheses about economic theory and policy

3. forecasting future economic activity

The simplest use of econometrics is description. We can use econometrics 
to quantify economic activity and measure marginal effects because econo-
metrics allows us to estimate numbers and put them in equations that previ-
ously contained only abstract symbols. For example, consumer demand for 
a particular product often can be thought of as a relationship between the 
quantity demanded 1Q2 and the product’s price 1P2, the price of a substitute 
1Ps2, and disposable income 1Yd2. For most goods, the relationship between 
consumption and disposable income is expected to be positive, because 
an increase in disposable income will be associated with an increase in the 
consumption of the product. Econometrics actually allows us to estimate that 
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