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Preface

Large-scale survey datasets, in particular complex survey designs such as panel
data and surveys linked to administrative data, provide a rich source of information
for health economists. Panel data offer the scope to control for individual
heterogeneity and to model the dynamics of individual behaviour. The detailed
information on individual morbidity characteristics and use of health care services
contained in administrative data allows the analyst to model observed heterogeneity. However, the measures of outcome used in health economics do not
always lend themselves to straightforward analysis and are often qualitative or
categorical or display non-symmetrical and heteroskedastic distributions. These
features of outcomes create challenges for estimating econometric models. The
dramatic growth in computing power over recent years has been accompanied by
the development of methods that help to overcome these challenges. The purpose
of this book is to provide a practical guide to the skills necessary to put the required
methods into practice.
This book highlights practical applications of econometric methods, illustrated
using data on health from the British Health and Lifestyle Survey (HALS), the
British Household Panel Survey (BHPS), the European Community Household
Panel (ECHP), the US Medical Expenditure Panel Survey (MEPS) and the Survey
of Health, Ageing and Retirement in Europe (SHARE). Throughout the book, there
is a strong emphasis on applied work, illustrating the use of relevant computer
software with code provided for Stata version 12 (www.stata.com). Familiarity
with the basic syntax and structure of Stata is assumed. The Stata code and extracts
from the statistical output are embedded directly in the main text (using the font
Courier New) and explained as we go along, for example:
use "c:\stata\data\bhps.dta" , clear

The corresponding Stata output appears alongside in a smaller font. The code
presented in this book can be downloaded from the web pages of the Health,
Econometrics and Data Group (HEDG): www.york.ac.uk/res/herc/research/hedg/.
We do not attempt to provide a review of the extensive health economics
literature that makes use of econometric methods (for surveys of the literature see
Jones, 2000, 2009). Instead, the book is built around empirical case studies, rather
than general theory, and the emphasis is on learning by example. We present a
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detailed dissection of methods and results of some recent research papers written
by the authors and our colleagues. Relevant methods are presented alongside the
Stata code that can be used to implement them and the empirical results are
discussed as we go along. To our knowledge, no comparable text exists. There
are health economics texts and there are econometrics texts but these tend to focus
on theory rather than application and tend not to bring the two disciplines together
for the beneﬁt of applied economists. The emphasis is on hands-on empirical
analysis: the area that econometric texts tend to neglect. The closest in spirit is
Angus Deaton’s (1997) excellent book on the analysis of household surveys, but
that emphasises issues in the economics of development, poverty and welfare rather
than health. A general knowledge of microeconometric methods is assumed. For
more details, readers can refer to texts such as Baltagi (2005), Cameron and Trivedi
(2005), Greene (2003) and Wooldridge (2002b). Cameron and Trivedi (2009)
provide a comprehensive source for the use of microeconometrics based on Stata
and we have adopted one of their datasets in the analysis presented in Chapters 3
and 12.
As the book is built around case studies, and these reﬂect the particular interests
of the authors, we do not claim to cover the full diversity of topics within applied
health economics. However, we hope that these examples provide guidance and
inspiration for those working on other topics within the ﬁeld who want to make
use of econometric methods. The book is primarily aimed at advanced undergraduates and postgraduates in health economics, along with health economics
researchers in academic, government and private sector organisations who want
to learn more about empirical research methods. In addition, the book may be used
by other applied economists, in areas such as labour and environmental economics,
and by health and social statisticians.
The second edition has been revised and updated throughout and two new
chapters, on the description and modelling of individual health care costs, have
been added.
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Introduction

This book provides a practical guide to doing applied health economics. It is built
around a series of case studies that are based on recent research. The ﬁrst, which
runs through the book, explores the dynamics of self-reported health in the British
Household Panel Survey (BHPS). The aim is to investigate socioeconomic
gradients in health, persistence of health problems and the difﬁculties created by
sample attrition in panel data (Contoyannnis et al., 2004b; Jones et al., 2006). The
data for this and all the other case studies are introduced in Chapter 1, which also
introduces some general principles of survey design.
Chapter 2 uses the BHPS sample to show how descriptive techniques, including
graphs and tables, can be used to summarise and explore the raw data and provide
an intuitive understanding of how variables are distributed and associated with
each other. Chapter 3 uses data on the medical expenditures of elderly individuals
in the United States from the Medical Expenditure Panel Survey (MEPS) dataset.
The chapter describes the challenges that modelling health care costs can present.
Individual level data on medical expenditures typically feature a spike at zero, are
heavily right skewed, have heavy tails and exhibit heteroskedasticity.
Subjective and self-reported measures of health raise questions of reliability.
Chapter 4 explores the issue of reporting bias using French data from the Survey
of Health, Ageing and Retirement in Europe (SHARE). The standard ordered
probit model is extended to include applications of the generalised ordered model
and the ‘HOPIT’. These exploit hypothetical ‘vignettes’ to deal with reporting bias
(Bago d’Uva et al., 2008a).
Lifestyle factors, such as smoking and drinking, are thought to have an inﬂuence
on health. But these health-related behaviours are individual choices that are
themselves inﬂuenced by, often unobservable, individual characteristics such as
time preference rates. Chapter 5 uses data from the Health and Lifestyle Survey
(HALS) to show how the multivariate probit model can be used to model mortality,
morbidity and lifestyles jointly, taking account of the problem of unobservables
(Balia and Jones, 2008). This illustrates the kind of models that can be applied to
categorical data in cross-section surveys.
Part III moves from cross-sectional data to longitudinal data, in particular to
duration analysis. There are two types of duration data: continuous and discrete
time. Chapter 6 takes the analysis of HALS a step further by estimating continuous
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time duration models for initiation and cessation of smoking and for the risk of
death (this draws on work by Forster and Jones, 2001, and Balia and Jones, 2011).
Chapter 7 illustrates convenient methods for discrete-time duration analysis. The
BHPS is used to investigate the extent to which ‘health shocks’ are a factor that
leads to early retirement, following Roberts and co-workers (2010).
Longitudinal data is the focus of Part IV, which presents linear and nonlinear
panel data regression methods. Linear models are covered in Chapter 8, where
BHPS data are used to estimate classical Mincerian wage equations that are
augmented by measures of self-reported health (Contoyannis and Rice, 2001).
Chapter 9 stays with the BHPS but moves to nonlinear dynamic speciﬁcations
(Contoyannis et al., 2004b). The outcome of interest is a binary measure of health
problems and the focus is on socioeconomic gradients in health. Chapter 10
continues this analysis but shifts the emphasis to the potential problems created
by sample attrition in panel data (Jones et al., 2006). The chapter shows how to
test for attrition bias and illustrates how inverse probability weights provide one
way of dealing with the problem.
Part V turns to methods that are suitable for modelling individual data on health
care utilisation when that is measured by numbers of visits or by levels of
expenditure. Health care utilisation is most frequently modelled using count data
regressions. Chapter 11 analyses data on specialist visits taken from the European
Community Household Panel (ECHP). The chapter reviews and applies standard
methods and also introduces recent developments of the literature that use a latent
class speciﬁcation (Bago d’Uva, 2006). Chapter 12 builds on the earlier analysis
of individual health care costs in Chapter 3. It uses the MEPS data to show how
nonlinear regression models can augment the standard linear model when the
outcome of interest is highly non-normal and it compares the performance of
different speciﬁcations.
The key methods and Stata commands that are covered in each chapter are
summarised below.
Chapter
2

3

Key methods
Descriptive statistics:
Summary statistics
Bar charts
Empirical distribution functions
Frequency tables
Descriptive statistics:
Histograms
Box-whisker plots
Normal plots
Linear regression:
Predictions

Key Stata commands
summarize
graph bar
distplot
tabulate
xttrans
tw histogram
graph box
pnorm
regress
predict
preserve & restore

Introduction
Chapter

Key methods
Diagnostics

Box–Cox regression
4

5

6

7

Ordered probit
Generalised ordered probit
Interval regression
HOPIT
Binary choice:
Probit
Multivariate choice:
Multivariate probit
Average partial effects
Information criteria
Continuous time survival models:
Kaplan–Meier and Nelson–Aalen
Parametric models (exponential,
Weibull, log-logistic, log-normal,
Gompertz)
Cox–Snell residuals
Discrete time survival models:
Life tables

Key Stata commands
estat hetest
estat ovtest
linktest
boxcox
oprobit
ml
intreg

probit
mvprobit
preserve & restore
estimates store
estimates stats
stset
sts graph
streg
stcurve
line, gr combine

Heckman–Singer model

ltable
sts graph
cloglog
pgmhaz8
xtcloglog
hshaz

8

Linear panel data models:
Random effects
Fixed effects
Hausman tests
Hausman–Taylor estimator

xtset
xtreg, re
xtreg, fe
hausman
xthtaylor

9

Panel probit models:
Pooled
Random effects
Average partial effects
Conditional logit
Dynamic panel probit

xtsum
probit, dprobit
xtprobit
margins
clogit
redpace

Complementary log-log models
Unobserved frailty
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