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Preface to the Second
Edition

The original book, published 20 years ago, has been thoroughly revised with two objectives

in mind. First, to make the discussion more compact and coherent by avoiding repetition and

many digressions. Second, to improve the methodological coherence of the proposed empir-

ical modeling framework by including material pertaining to foundational issues that has

been published by the author over the last 20 years or so in journals on econometrics, statis-

tics, and philosophy of science. In particular, this revised edition brings out more clearly

several crucial distinctions that elucidate empirical modeling, including (a) the statistical

vs. the substantive information/model, (b) the modeling vs. the inference facet of statistical

analysis, (c) testing within and testing outside the boundary of a statistical model, and (d)

pre-data vs. post-data error probabilities. These distinctions shed light on several founda-

tional issues and suggest solutions. In addition, the comprehensiveness of the book has been

improved by adding Chapter 14 on the linear regression and related models.

The current debates on the “replication crises” render the methodological framework

articulated in this book especially relevant for today’s practitioner. A closer look at the

debates (Mayo, 2018) reveals that the non-replicability of empirical evidence problem is,

first and foremost, a problem of untrustworthy evidence routinely published in prestigious

journals. The current focus of that literature on the abuse of significance testing is rather

misplaced, because it is only a part of a much broader problem relating to the mechan-

ical application of statistical methods without a real understanding of their assumptions,

limitations, proper implementation, and interpretation of their results. The abuse and mis-

interpretation of the p-value is just symptomatic of the same uninformed implementation

that contributes majorly to the problem of untrustworthy evidence. Indeed, the same unin-

formed implementation often ensures that untrustworthy evidence is routinely replicated,

when the same mistakes are repeated by equally uninformed practitioners! In contrast to the

current conventional wisdom, it is argued that a major contributor to the untrustworthy evi-

dence problem is statistical misspecification: invalid probabilistic assumptions imposed on

one’s data, another symptom of the same uninformed implementation. The primary objec-

tive of this book is to provide the necessary probabilistic foundation and the overarching

modeling framework for an informed and thoughtful application of statistical methods, as

well as the proper interpretation of their inferential results. The emphasis is placed less on

the mechanics of the application of statistical methods, and more on understanding their

assumptions, limitations, and proper interpretation.

xix
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xx Preface to the Second Edition

Key Features of the Book

ï It offers a seamless integration of probability theory and statistical inference with a view

to elucidating the interplay between deduction and induction in “learning from data”

about observable phenomena of interest using statistical procedures.

ï It develops frequentist modeling and inference from first principles by emphasizing the

notion of a statistical model and its adequacy (the validity of its probabilistic assump-

tions vis-à-vis the particular data) as the cornerstone for reliable inductive inference and

trustworthy evidence.

ï It presents frequentist inference as well-grounded procedures whose optimality is

assessed by their capacity to achieve genuine “learning from data.”

ï It focuses primarily on the skills and the technical knowledge one needs to be able to

begin with substantive questions of interest, select the relevant data carefully, and pro-

ceed to establish trustworthy evidence for or against hypotheses or claims relating to the

questions of interest. These skills include understanding the statistical information con-

veyed by data plots, selecting appropriate statistical models, as well as validating them

using misspecification testing before any inferences are drawn.

ï It articulates reasoned responses to several charges leveled against several aspects of

frequentist inference by addressing the underlying foundational issues, including the

use and abuse of p-values and confidence intervals, Neyman–Pearson vs. Fisher test-

ing, and inference results vs. evidence that have bedeviled frequentist inference since

the 1930s. The book discusses several such foundational issues/problems and proposes

ways to address them using an error statistical perspective grounded in the concept of

severity. Methodological issues discussed in this book include rebuttals to widely used,

ill-thought-out arguments for ignoring statistical misspecification, as well as principled

responses to certain Bayesian criticisms of the frequentist aproach.

ï Its methodological perspective differs from the traditional textbook perspective by bring-

ing out the perils of curve-fitting and focusing on the key question: How can empirical

modeling lead to “learning from data” about phenomena of interest by giving rise to

trustworthy evidence?

N O T E: All sections marked with an asterisk (7) can be skipped at first reading without any

serious interruption in the flow of the discussion.
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Symbols

N – set of natural numbers N:={1, 2, ..., n, ...}

R – the set of real numbers; the real line (2>, >)

R
n :=

n times
" "" "

R × R× · · · × R

R+ – the set of positive real numbers; the half real line (0, >)

f (x; θ ) – density function of X with parameters θ

F(x; θ ) – cumulative distribution function of X with parameters θ

N(µ, σ 2) – Normal distribution with mean µ and variance σ
2

E – Random Experiment (RE)

S – outcomes set (sample space)

� – event space (a σ2field)

P(.) – probability set function

σ (X) – minimal sigma-field generated by X

Acronyms

AR(p) – Autoregressive model with p lags

CAN – Consistent, Asymptotically Normal

cdf – cumulative distribution function

CLT – Central Limit Theorem

ecdf – empirical cumulative distributrion function

GM – Generating Mechanism

IID – Indepedent and Identically Distributed

LS – Least-Squares

ML – Maximum Likelihood

M-S – Mis-Specification

N-P – Neyman-Pearson

PMM – Parametric Method of Moments

SLLN – Strong Law Large Numbers

WLLN – Weak Law Large Numbers

UMP – Uniformly Most Powerful
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