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Abstract. In Book Reviews, we review an extensive and diverse range of books. They cover

theory and applications in operations research, statistics, management science, economet-

rics, mathematics, computers, and information systems. In addition, we include books in

other fields that emphasize technical applications. The editor will be pleased to receive an

email from those willing to review a book, with an indication of specific areas of interest.

If you are aware of a specific book that you would like to review, or that you think should

be reviewed, please contact the editor.

The following books are reviewed in this issue of Interfaces 48(3), May–June: Computer
Age Statistical Inference, Bradley Efron and Trevor Hastie; Straight Talk on Trade: Ideas for a
Sane World Economy, Dani Rodrik; Reliability and Availability Engineering: Modeling, Analysis
and Applications, Kishor S. Trivedi and Andrea Bobbio.

Bradley Efron, Trevor Hastie. 2016. Computer
Age Statistical Inference. Cambridge University Press.

495 pp. $74.99.

This lucid and well-structured book is written by

two accomplished statisticians, Efron and Hastie. It

tells the story of how the 250-year-old field of statistics,

which begin in 1763with the publication of Bayes’ rule,

has evolved since the inception of electronic compu-

tation in the 1950s. As the authors elucidate, statistics

has two aspects: algorithms and inference. Algorithms

are what statisticians do (i.e., the actions they take)

and inference is why they take these actions. A sim-

ple example follows: we usually calculate the sample

mean by taking an average of a number of observed

values to estimate the population mean, in which aver-

aging is an algorithm. Meanwhile, we ask questions

like “how accurate is the sample mean?” or “why is

averaging good?”; both questions fit within the scope

of inference. This book’s title, Computer Age Statistical
Inference, emphasizes the inference aspect of statistics.

Distinguishing these two aspects will help us to better

understand some concepts in the current big data era

(e.g., data science) that emphasize algorithmic think-

ing rather than its inferential justification.

The book, which has three parts, proceeds histori-

cally. Part I, Classic Statistical Inference, reviews three

themes of classical inference before the age of electronic

computation: frequentist, Bayesian, and Fisherian. Dur-

ing this period, statisticians usually dealt with small

data sets, often a few hundred numbers or fewer, fre-

quentist inference derives the probabilistic properties

of a procedure of interest (e.g., the above averaging) and

applies them to the procedure’s output for the observed

data. Orthogonal to frequentism, Bayesian inference

requires a priori information about parameters (e.g.,

the above populationmean) and provides the posterior

distribution of parameters, which is an update of the

prior knowledge after considering the observed data.

In Section 3.4, the authors provide a comparison list of

advantages and disadvantages of both frequentist and

Bayesian inference. Fisherian inference is in the mid-

dle between frequentist and Bayesian. R. A. Fisher’s key

data analytic methods, including analysis of variance

(ANOVA) and maximum likelihood estimation, were

almost always applied frequentistically. Fisher’s under-

lying ideas, however, are neither Bayesian nor frequen-

tist in nature, and sometimes the two in combination.

Part II, Early Computer-Age Methods surveys sta-

tistical algorithms and their inferential justification

from the 1950s through the 1990s. Fifteen major top-

ics are examined in Chapters 6–13, including empir-

ical Bayes, generalized linear models and regression

trees, survival analysis, the bootstrap, cross validation,

and Markov chain Monte Carlo (MCMC). This is a
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transitional period when fast computation started to

affect the progress of statistical methodology both in

its theory and practice. As an example, one impedi-

ment for Bayesian application was the numerical calcu-

lation of a posterior distribution often involving intri-

cate higher-dimensional integrals; however, the start of

modern posterior computation algorithms in the 1980s,

MCMC, including Gibbs sampling and Metropolis-

Hasting, made Bayesian inference become more auto-

matic. Chapter 14, the last chapter of Part II, provides a

Bayesian-frequentist-Fisherian inferential triangle dia-

gram, in which each of the 15 topics is placed within

a triangle based on the relative influence by Bayesian,

frequentist, and Fisherian (the three vertices) with col-

ors indicating the importance of electronic computa-

tion in its development. For example, the bootstrap

method that Efron invented is approximately on the

frequentist-Fisherian edge and a bit far from Bayesian,

and computation plays an important role in the boot-

strap’s development.

Part III, Twenty-First-Century Topics, addresses top-

ics in twenty-first-century statistics. The changes in

modern statistics have largely been demand driven,

responding to the massive data sets (in terms of both

the number of observations and the number of vari-

ables) that modern scientific equipment enable. Chap-

ter 15 discusses large-scale hypothesis testing and its

false-discovery rate implementation, which illustrate

how developments in scientific technology, such as

microarrays, can influence the progress of statistical

inference. Chapters 16–19 cover some popular predic-

tive modeling approaches that deal with big and wide

data, including the lasso, randomforests, boosting, neu-

ral networks, deep learning, support-vector machines,

and kernel methods. Inference after model selection

and empirical Bayes learning strategies are discussed

in Chapter 20 and 21, respectively. The authors point

out that one significant change in twenty-first-century

statistics has been the increased acceptance of indirect

evidence, which can be described as “learning from the

experience of others” (pp. 104, 282) and carried out in

both frequentist and Bayesian settings. For example,

false-discovery rate theory discussed in Chapter 15 col-

lects indirect evidence for hypothesis testing by means

of Bayes’ theorem as implemented through empiri-

cal Bayes estimation; the computer-intensive prediction

algorithms discussed in Chapters 16–19 use regression

theory tomine indirect evidence on amassive scale.

In the epilogue, a mathematics-applications-compu-

tation triangle diagram is provided to show develop-

ments in the statistics discipline over the past 100+

years, moving from pure applications to pure the-

ory, then to a more computational focus, and winding

around in the middle of the triangle. Prediction algo-

rithms are the media stars of the big data era; how-

ever, notably missing from their development are para-

metric probability models, the building blocks of clas-

sical inference. It is interesting that a similar situation

happened to the statistical field at the end of the 19th

century, when some popular analyses (such as aver-

aging and regression) were not well understood until

R. A. Fisher put solid theoretical basis under estima-

tion and Neyman and Pearson (1933) did the same

under hypothesis testing. The book is not intended to

predict the future of statistics. With the most recent

data-analytic initiatives, the authors hope to see an

increasing overlap between prediction algorithms and

statistical inference.

In summary, this book offers a variety of statisti-

cal methods and a unity of ideas that motivate these

methods and could be enormously valuable to gradu-

ate students, researchers, andpractitioners.Theauthors

use the open source statistical computing language R

to illustrate the implementation of statistical methods

for some examples, which will be beneficial to readers

who are interested in gaining hands-on experience. I

believenonstatisticianswill also enjoy reading thisbook

because the connections between statistics and other

modern concepts such as data science and machine

learning are well integrated into the book.

Reference
Neyman J, Pearson ES (1933) On the problem of the most efficient

tests of statistical hypotheses. Philosophical Trans. Royal Soc. A
231(694-706):289–337.

Zhanpan Zhang
GE Global Research, Niskayuna, New York,
zhangzh@ge.com

Dani Rodrik. 2018. Straight Talk on Trade: Ideas for a
Sane World Economy.PrincetonUniversity Press. 316 pp.

$29.95.

In the past three decades, many prominent econo-

mists, journalists, and policy makers have championed
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the cause of globalization. Although there have always

been some doubts about themultilateral benefits of cul-
turalglobalization, there seemed to be little doubt about

the proposition that increased economic integration

between the nations of the world would be a win-win

plan for all concerned. In this book, Dani Rodrik intelli-

gently surveys the contemporaryevidenceon theeffects

of economic globalization and contends that “we could

have constructed a more honest narrative on the world

economy—one that would have prepared us for the

eventual backlash and, perhaps, even rendered it less

likely” (p. xiii). Rather thandeliver a chapter-by-chapter

review, I will sample selectively from the book’s con-

tents. This should provide the reader with an adequate

flavor for the intellectual contributions of this book.

The author begins by pointing out that although

much has now been said about the seeming decline

of nation-states, given the many dislocations caused

by globalization, it is important to comprehend that

the best way for nations to contribute to the global

good in the economic sphere is by setting their own

economic houses in order. In addition, nation-states

need to take steps to ensure that the global agreements

they sign are “democracy-enhancing” and not “glo-

balization-enhancing” (p. 14). On a related note, we

need to comprehend that in contrast to the writings

of many observers, the nation-state cannot be down-

graded “without compensating improvements in gov-

ernance elsewhere” (p. 47).

Taking aim at authoritarian regimes, the author help-

fully points out that such regimes cannot aspire to

either continued economic innovation or global eco-

nomic leadership. If this is the case, then how do

we explain the rise of China? The author argues that

China’s future economic success depends largely on

whether this nation opens its political system to com-

petition, in much the same way as it has opened its

economy. Specifically, Rodrik claims that without this

transformation, “the lack of institutionalized mecha-

nisms for voicing and organizing dissent will eventu-

ally produce conflicts that will overwhelm the capac-

ity of the regime to suppress” (p. 104). It is important

to point out that this has been the hope of many West-

ern commentators who believed and, in some cases,

continue to believe that economic liberalization will

eventually lead to political liberalization. However, not

only has this not happened but, from a survey of the

contemporary evidence on this subject, one could plau-

sibly claim that political liberalization is not inevitable.
When faced with either disorganized or organized dis-

sent, the task before the Communist Party in China is

simply to determine how ruthless it would like to be to

quash dissent. A sufficiently ruthless regime can sur-

vive for a very long timewithout taking any liberalizing

steps that might ensure its own demise.

Focusing on the models that economists use to con-

duct their analysis, Rodrik tells us that economists

should be more welcoming of alternate perspectives

and bemore careful in determiningwhichmodel is best

suited to a given situation. Specifically, he discusses the

opposite findings of two prominent models about the

net benefits of the ultimately unimplemented butmuch

discussed trade deal, namely, the Trans-Pacific Partner-

ship (TPP). Given this situation, we are told that “the

only thing we can say with some certainty is that there

would have been gainers and losers” (p. 126). This is

fine; however, the discussion here would have profited

froman explicit acknowledgment of the point that a key

goal of the TPP was to contain the rise of China on the

world stage. Once this noneconomic objective is recog-

nized, it does not make sense to evaluate the usefulness

of the TPP solely with economicmodels.

Theauthor spendsa considerable amountof timedis-

cussing the salience of ideas. As he puts it, even though

economists pay a lot of attention to the interests of eco-

nomic actors in their models, we need to comprehend

that these interests are neither fixednor predetermined.

Also, these interests are themselves shaped by ideas

about who we are, what we are attempting to achieve,

and how our world works. This line of reasoning leads

Rodrik to conclude that economic actors do not have

interests. Instead, they “have ideas about what [their]

interests are” (p. 163).

Does it make sense to view economics as policy inno-

vation? The author contends that the answer to this

query is an emphatic “yes” and he makes two note-

worthy points. First, he maintains that even when pon-

dering the occasionally quixotic behavior of politicians,

vested interests can be overcome with novel policy

ideas. In this regard, we learn that such “ideas can help

the existing order’s challengers sidestep political con-

straints” (p. 181). Second, he claims that when ponder-

ing the propriety of giving policy advice to dictators,

the foreign advisor should stay away if he believes that
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the advice will be used to legitimize the dictator’s rule.

However, if the advisor believes that hisworkwill “ben-

efit those whom the leader effectively holds hostage, he

has a duty not to withhold advice” (p. 192). This line of

thinking is a little glib. The problemhere is that it is typ-

ically not easy to determine how any given advice will

be used and, in addition, it is also not clear that “legit-

imizing advice” and “beneficial advice” are mutually

exclusive.

In his discussion of new rules for the global economy,

Rodrik lays down seven principles that he believes will

ameliorate global economic governance. One of these

principles asserts that nations do not have the right to

impose their institutions on others. In effect, this means

two things. First, the rules of globalization should not
force Americans or Europeans to consume goods that

are produced in ways they deem unacceptable. Sec-

ond, these same rules also should not permit either the

UnitedStatesorEuropeanUnion“touse trade sanctions

or other kinds of pressure to alter the way that foreign

nations go about their business in labor markets, envi-

ronmental policies, or finance” (p. 225). Is it not possible

that these two things might, at least in some situations,

be in conflict? If yes, then what happens when they are

in conflict?Unfortunately, the author leaves these issues

unaddressed.

In summary, this book contains a thoughtful and

nuanced account of the problems created by globaliza-

tionandhowtheseproblemsmightbeaddressedmean-

ingfully. That said, the title of this book is misleading

in that the book is not about trade per se. Trade is cer-

tainly an aspect of globalization; hence, the bookwould

more accurately be called Straight Talk on Globalization
or even Straight Talk on Economic Globalization. Readers
who are interested in learning more about why nation-

states continue to be important in this era of global-

ization and how nation-states can formulate policies to

address some of the ills of globalization will profit by

perusing this book.

Amitrajeet A. Batabyal
Department of Economics, Rochester Institute of Technology,
Rochester, New York, aabgsh@rit.edu

Trivedi, Kishor S., Andrea Bobbio. 2017. Reli-
ability and Availability Engineering: Modeling, Analysis
and Applications. Cambridge University Press. 726 pp.

$79.99.

Having readbooks that ProfessorTrivedi authoredor

co-authored, such as Trivedi (2001), Sahner et al. (1996),

andBolch et al. (2006), Iwas eager to read this newbook,

which he co-authoredwith Andrea Bobbio.

Because Trivedi has authored or co-authored several

books on reliability, it is natural to ask what is differ-

ent about this latest book. The probability book (Trivedi

2001) is basic and covers both reliability and queuing.

Its objective is to teach probability, stochastic processes,

and statistics, illustrating these concepts via reliabil-

ity, queueing, and computer science examples. For a

deeper treatment of queueing systems and networks,

Bolch et al. (2006) is a good reference. Similarly, the

book being reviewed, Reliability and Availability Engi-
neering: Modeling, Analysis and Applications, presents a
deeper treatment of reliability and availability. It con-

tains detailed algorithms and examples of most model

types employed in reliability and availability model-

ing and includes actual system examples. For example,

although Trivedi (2001) mentions fault trees and gives

a few examples, this new book includes a full chapter

on fault trees. Trivedi (2001) includes one simple exam-

ple of a semi Markov process; in contrast, this book

devotes an entire chapter to this topic. Similarly, Trivedi

(2001) includes a few examples of multilevel model-

ing, whereas this book devotes three chapters to the

topic. All examples used to illustrate probability con-

cepts in Trivedi’s earlier book are, necessarily, toy exam-

ples, while his new book discusses many real and large

examples.

In this current book, the authors have produced an

impressive volume, which consists of all existingmeth-

ods of reliability and availability modeling with com-

plete mathematical details and relevant algorithms. As

one would expect from these authors, all mathematical

concepts are illustrated using numerous examples and

some examples are continued through multiple chap-

ters to show the application of different techniques on

the same basic example.Many (unsolved) problems are

provided to allow readers to practice on their own.

The book covers both classical techniques, such as

non-state-space methods (e.g., reliability block dia-

grams, network reliability, and fault trees) and state-

space methods (e.g., continuous time Markov chains),

and newer topics and analysis techniques, such as

binary decision diagrams, dynamic fault trees, Baye-

sian belief networks, and stochastic Petri nets. More

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

21
6.

73
.2

16
.1

87
] 

on
 1

4 
Ju

ly
 2

02
6,

 a
t 1

3:
59

 . 
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y,

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

 

mailto:aabgsh@rit.edu


Shen: Book Reviews
Interfaces, 2018, vol. 48, no. 3, pp. 285–289, ©2018 INFORMS 289

advanced techniques to relax the ubiquitous assump-

tion of exponential distributions are addressed in three

chapters: one on nonhomogeneous Markov chains, the

second on semi-Markov and Markov regenerative pro-

cesses, and the third on the use of Phase-type expan-

sions. The book illustrates how to combine different

models into a multilevel model to take advantage of

the capabilities of different techniques in different parts

of the overall model. This avoids the complexity of

generating, storing, and solving a large monolithic

model. Two chapters are devoted to developing this

idea and are subsequently used heavily in the section

that includes case studies.

The authors develop and solve many real-life prob-

lems in detail. For example, they cast the current return

network subsystem of the Boeing 787 as a network

reliability problem and develop a bounding algorithm

to solve this otherwise intractable problem. This algo-

rithm is incorporated in the SHARPE software pack-

age (Sahner et al. 1996) and Boeing is using it for FAA

certification for all planes that employ this subsystem.

They also develop the IBM Blade Center availability

model in detail. IBM’s implementation of session ini-

tiation protocol (SIP) on WebSphere is analyzed for its

availability, which includes both hardware and soft-

ware failures, various stages of recovery, and imperfect

coverage. In addition to system availability, they study

defects per million (DPM), a metric that affects cus-

tomers and accounts for various call-processingphases,

their interactions with recovery following a component

failure, and retry attempts. In addition, they develop

in detail Sun Microsystems’ high-availability platform

and Cisco’s router-availability models.

Although the book does not include any chapters

dedicated solely to software reliability and availability,

many examples address software failure and recovery.

Software aging and rejuvenation are also covered

through examples. Other unique topics covered are

combined performance and availability (performabil-

ity), survivability, parametric-uncertainty propagation,

and cybersecurity.

In preparing the book, the authors clearly had to

make some choices because a single book cannot cover

all aspects of a general discipline like reliability. They

decided to concentrate their efforts on analytic models

that can lead to quantifiable solutions via closed-form

or numerical techniques. Throughout the book, they

show how the proposed models are solvable by using

a software package like SHARPE, whose practice they

encourage in their problem solutions.

The book is organized into six parts: Part I (Introduc-

tion),Part II (Non-State-Space (Combinatorial)Models),

Part III (State-Space Models with Exponential Distri-

butions), Part IV (State-Space Models with Nonexpo-

nential Distributions), Part V (Multilevel Models), and

Part VI (Case Studies). It can be used as a textbook

for a course on reliability and as a reference book for

researchers and practicing engineers. A solution man-

ual and slides of all chapters are expected to be avail-

able soon.
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