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This volume seeks to develop a course on `data analysis and econometrics as a research tool in the analysis of development issues'. It assumes the reader to have done at least a basic course in statistics for social scientists and a course in econometrics also. It is a guide on how to `use' some basic methods, interpret the results and become sound applied, empirical economist. 

The book essentially chalks out a `second course in statistics and data analysis'. The chapters of the book are classified into five broad parts. They are as follows: 

(I) Foundations of data analysis: This part prepares the reader for data analysis by emphasising its role in model specification, estimation and testing. It refreshes on some fundamental concepts in statistical inference. It shows (i) how to test for normality

using exploratory devices involving mean-based and order-based statistics as well as formal tests using mean-based statistics;  and (ii) how to correct for skewness through appropriate data transformation so as to render the data set symmetrical and bell shaped.

(II): Regression and data analysis: This part contains chapters on some basic topics in applied regression analysis, multiple regression, model selection and mis-specification in multiple

regression, hypothesis testing, principles underlying the approach to model specification through `general to specific' modelling and testing zero restrictions,  non-zero linear restrictions, parameter stability with and without dummy variables. 

(III) Analysing cross-section data: This part covers problems in regression and data analysis based on cross section data. It begins with a chapter on heteroscedasticity, its detection using graphical methods and diagnostic tests, and its correction by data transformation or using the weighted least squares method. It deals with some issues that crop up quite often in development research based on survey data, that is, categories and counts. It shows how

categorical variables can be accommodated by means of dummy variables. This is followed by analysis of contingency tables and tests of independence of categorical variables. There is a review of linear probability and logit models when the dependent variable happens to be categorical and dichotomous in nature. This part concludes by highlighting the usefulness of residual analysis and influence statistics in evaluating the such models. 

(IV) Regression with time-series data: This part explains the reasons for spurious correlation in studies based on data ordered by time. What is meant by stationarity, deterministic and

stochastic trends in time series? What are their implications for Ordinary Least Squares (OLS) estimators? How to test for stationarity? How to achieve stationarity by suitable data

transformations? These concepts and methods are discussed with empirical data on consumer price index, money supply and real export growth for Tanzania. In addition, it deals with the problem of autocorrelation with reference to a hypothetical data set for crop production function. It emphasises, among its causes, the problem of mis-specification due to omission of relevant variables or  incorrect specification of the functional form, and their statistical consequences. This is further illustrated while discussing tests for autocorrelation using visual methods like the residual plot and correlogram. The discussion covers some valid

procedures for estimating regression parameters based on non-stationary data, that is, analysis and application of cointegration and error correction models. The coverage is brief and confined mainly to bivariate analysis based on data sets for exports and real exchange rate for Pakistan, and on real gross domestic product and real consumption for Costa Rica. 

(V) Simultaneous equation models: The question of simultaneity in economic relations and their implications for modelling are discussed in this part. One important consequence of simultaneity is that explanatory variables are not exogenous which gives rise to simultaneous equation bias in the OLS estimators. This leads to questions like how to test whether a variable is exogenous and how to determine whether a given equation is estimable (identified)? These issues are neatly, though briefly, discussed in this part. It concludes with a discussion on methods of estimating a single equation belonging to a set of simultaneous equations.

Thus, the book covers a wide range of techniques and methods. At the same time, as the author themselves admit, it is selective and does not seek to provide an encyclopedic introduction to all the recent techniques of econometrics and data analysis. Still it

goes to the credit of the authors that the approach and message of the book is well illustrated by means of empirical examples as shown below. 

The introduction to the book provides a convincing illustration of the need for careful data analysis with an empirical example. The example is on explaining cross country variations in birth rate in terms of Gross National Product (GNP) per capita and infant mortality rate. A linear specification and its estimation based on a sample of observations for 109 countries in the year 1985 produces seemingly good results: coefficients have expected signs and are statistically significant and the estimated model explains about 79 per cent of the observed variation in the crude birth rate. Diagnostic testing validates the normality and homoscedastic assumptions about the error term.  

However, a graphical analysis brings out that the three variables differ with respect to the shape of their respective univariate distributions. Unlike crude birth rate which is approximately rectangular in shape, GNP per capita is strongly positively skewed and infant mortality  is moderately positively skewed. Thus, the explanatory variables do not have in common with the dependent variable an important feature of the distribution, that is, shape. Accordingly, the bivariate relations between these variables as displayed in their pair-wise scatter plots do not appear linear. This calls for an appropriate transformation of the variables to eliminate the effects of skewness in the data sets on the explanaory variables and hence, nonlinearities  in the pair-wise scatter plots. The transformations of the explanatory variables, log of GNP per capita variable and square root of infant mortality, reduces the skewness and renders their distributions nearly similar in shape, leading to linear patterns in their scatter plots. Hence, the model is reformulated in terms of the transformed variables. The estimates of regression parameters show a different result. GNP per capita is no longer statistically significant and does not have an expected sign. This is further confirmed by bivariate graphical analysis, regression estimates and analyses of residuals, which show that simple regression of birth rate on the square root of infant mortality rate is superior to any other alternative specification. The modified specification explains a larger percentage  (85 per cent) of the sample variations in the birth rate across countries. 

 The results indicate that the health of a nation as reflected by its infant mortality rate is a major explanatory variable for cross-country variations in birth rate and GNP per capita has little to explain any further. This example shows how a mechanical application of regression analysis can yield misleading results. With simple graphical analysis of the sample data, the authors bring out very clearly the problems associated with wrong specification of the model. In other words, simple graphical methods can be used as effective diagnostic tools and can enrich regression analysis by a better specification and evaluation of the data generating process. In fact, this example summarises the approach underlying the treatment of different topics dealt with in this volume that is, careful data analysis before specification and estimation of models based on the data set. This is essentially the main message of this book.

The book shows how it is important not only to test ideas against data but also to get ideas from analysing data. Accordingly, there is a special emphasis on data analysis. Part I discusses three variants of modern approaches to data analysis, viz., (i) general to specific modelling involving model selection through hypothesis testing; (ii) exploratory data analysis (EDA) to detect meaningful patterns in the data; and (iii) fragility analysis concerned with verifying sensitivity of results with respect to competing specifications. 

Another distinguishing feature of this book is that it enlightens the reader on the importance of assumptions in statistical analysis using simple examples. For instance, modelling averages does not make much sense without assumptions about the shape of the distribution. The sample mean is the most efficient estimator of the population mean if the sample comes from a normal population. The estimator loses its desirable properties if the population is skewed or has heavier than normal tails providing scope for samples with outliers. Thus, the question of validity of assumptions is important for least squares estimators, which are mean-based statistics. This gives rise to the need for exploratory data analysis when the underlying distributions are not known. This is illustrated with reference to exploratory band regression (EBR), which is a median-based graphical method.  The merit of EBR lies in its ability to trace the nature of the non-linear relation between the dependent and independent variables without any a priori specification of the functional form of the regression. 

There is a valid emphasis on specification also. It shows how the t-test in multiple regression can be used to test complex hypotheses involving linear combination of hypotheses by re- parameterisation of model specification. This is illustrated with reference to an empirical study on explaining demand for manufactured goods in India in terms of income, prices of food and manufactured goods. While rising incomes would increase demand for manufactured goods, the pattern of such increases in demand also depend o the behavior of income distribution, which had worsened. How the dampening impact of worsening income distribution on demand for manufactured goods could be considered by specifying a quadratic income term in the model is well illustrated in the book.

This is a well written book. Some of the distinctive features which set the book apart from the usual textbooks on econometrics are as follows: It deals with regression analysis using empirical examples from developing countries in Africa, Latin America and South Asia. The data used in these examples are available in a floppy disk provided along with the book. It pays due attention to the question of model specification, a problem frequently faced by an applied researcher. It lays special emphasis on data analysis using modern approaches like exploratory data analysis, mis-specification testing, specification searches, model selection through general to specific modelling. It uses graphical methods extensively in data analysis. Even while dealing with these topics, its main focus is on explaining the principles underlying data analysis and their analytical implications. Of course, the book explicitly recognises the importance of econometric theory but instead of dealing with mathematical derivations and formal proofs of results, it shows how to go about applying statistical and econometric methods in a world of messy data.

 

Thus, this book makes a refreshing break from the traditional textbook approach of equipping the reader mainly with theories and methods of estimation. It represents an attempt to fill up a major void among the available textbooks on econometrics, that is, data analysis in research. It provides a reasonably up-to-date and balanced discussion of `how to use' some basic tools in data analysis and econometrics, and interpret the results. It illustrates  `useful' applications of econometric tools to empirical problems with reference to some well known published research papers. What is noteworthy about the book is that the empirical examples used to illustrate different concepts and tools are very informative. These examples show how policy relevant and economically meaningful relations can be extracted with a careful application of econometric methods and proper data analysis. This way, the book relates the tools in a realistic manner to the problems faced by an applied researcher in the context of developing countries. One shortcoming of this book is that there is no errata for some typographical errors on the following pages: p. 179, pp. 212-3, p. 304, pp. 358-9, p. 363, p. 385, p. 423 and p. 427.

In sum, this book on econometrics will be a very valuable guide to not only students of research on empirical economics but also those concerned with economic policy research. 



