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It must be taken Ior granted that the chemical engineering 
departments  take up thesc challenges and that the future student 
in undergraduate process control masters the nlost elementary 
concepts of linear algebua, ordinary algebraic and differential 
equations including LaPlace and Fourier transforins. Further- 
more, it must be taken for granted thal the future student masters 
the chemical engineering production process technology from 
courses prior to process control. When this symbiosis of systems 
and chemical engineering is achieved the present book may be 
reduced to one-third and process control becomes what it should 
be an integrated part of the process technology with emphasis 
on thc real challeuges of process control to the chemical 
engineers, namely the last one-third of the book. This covers the 

concepts of muhivariablc control, material and energy balance, 
ratio and feedforward control, model algorithmic control, and 
inferential control together with parameter estimation, analysis 
and filtering of time-series. AR MA-models and general computer 
control. 

As it now stands, the book is a step towards this symbiosis but 
hardly the final text. It should certainly be read and discussed as 
another contribution to a proper understanding of the complex 
nature of chemical plants and their equally complicated control 
structure. It should also be regarded as a step in the righl 
direction, a ~mified treatment of process control on the premises 
of process technology. 
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A ~L Xq--BOOK on probability and statistics for social or medical 
science is published more often than one specifically designed for 
engineers. The reason probably is twofold: engineers are 
confronted more with stochastic processes in practice than with 
purely statistical questions (explaining an overabundance of 
books with the general theme of probability and stochastic 
processes for engineers) and more importantly, engineers have 
sutticient mathematical  background to follow a regular course on 
mathematical  statistics. In fact, with the exception of the last two 
chapters, Academician Pugachev's book is really a general 
introductory text on probability theory and mathematical 
statistics. 

As mentioned in the Introduction, the author  avoided measure 
theory altogether. Statistical decision theory was also barely 
touched upon. In this sense, the material covered is entirely 
classical. Within its stated objective, however, this is a 
comprehensive book containing all aspects of probability and 
statistics. This is a formidable undertaking in which the author  
succeeded admirably well. Given the constraint of including such 
a vast material in one book of managable size, many topics are 
discussed somewhat hurriedly. Some of them may be omitted in 
teaching a course based on this book and for the rest, additional 
material should be provided for the beginning students. 

The first five chapters deal with probability theory. Chapter 1 
is concerned with probability of events. Along with the frequency 
interpretation of probability, s tandard statistical measures of 
describing random phenomena are introduced. Calculations of 
probabilities of events are treated in detail, leading to the axioms 
of probability theory. Conditional probabilities, repeated trials 
(binomial distribution) and Poisson distribution are also covered 
in the first chapter. Chapter 2 deals with random variables. Both 
discrete and continuous random variables are studied, along with 
their distribution and density functions. The additional feature is 
the discussion of entropy of a distribution. Entropy is a central 
notion in information theory and the author  did well to focus on 
this concept throughout  the book. Chapter  3 is on various 
numerical measures of random variables. The key idea is, of 
course, that of expectation. This leads to moments  and central 
moments  of various orders. Quantiles are also introduced in this 
chapter. Finally, all these characteristics are analyzed in detail for 
the case of one-dimensional normal distribution. An interesting 
topic in this chapter is canonical expansions of random vectors. 
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This and corresponding results for stochastic process are very 
important  in the area of signal processing. Chapter 4 discusses 
random vectors. The material, a l though standard, is presented in 
an original manner. Thus, projection of random vectors are used 
to define marginal distributions and densities and thereby, study 
conditional distributions and densities as well. This leads to 
conditional expectation, the central motion in filtering and 
smoothing problems arising in control and communicat ion 
systems. Characteristic functions of random variables are 
exhaustively treated in this chapter. Chapter 5 considers 
functions of random variables. The results are used to derive, 
among others, / : ,  t and F-distributions. This sets the stage for 
studying mathematical statistics, h also includes a brief 
discussion on limit theorems in probability theory. 

The next three chapters are concerned with mathematical 
statistics. Chapter 6 discusses estimation of parameters of 
distribution. Both point estimation and determination of 
confidence intervals are studied, as also the elementary concepts 
related to testing hypotheses about parameters of distribution. In 
fact, this chapter contains many useful statistical techniques one 
needs in practice. Chapter 7, by contrast, is more of theoretical 
nature. It contains detailed discussions about  asymptotic 
properties of estimators, with special attention paid to the 
method of max imum likelihood. Recursive estimations, and more 
specifically, stochastic approximation schemes, are also included. 
Chapter 8 deals with estimation of distribution and density 
functions. Various methods of testing hypotheses about 
distributions are considered and the chapter ends with a short 
discussion about statistical simulation methods. 

The last two chapters are concerned with some statistical 
models which occur often in engineering. Chapter  9 covers 
regression models and contains an  introduction to analysis of 
variance and experimental design. These topics are handled too 
abruptly and could be deleted altogether. Chapter 10 deals 
primarily with autoregressive models and these are becoming 
increasingly important in engineering and in other disciplines as 
well. The last three sections deal with factor models, recognition 
models and decision-making models. The choice is somewhat 
arbitrary and reflect the personal taste and research interest of 
the author. It is not clear why Neyman Pearson theory is 
introduced only in the last chapter. 

The book contains numerous examples which are instructive 
and form an integral part of the text. For direct application of the 
proposed statistical techniques to practical problems, the author  
has given reference throughout  to corresponding standard 
programs given in IBM Programmer 's  Manual.  The reviewer, 
however, is of the opinion that other statistical packages are more 
commonly used nowadays, rendering the references to IBM PM 
to limited usefulness. The book includes a comprehensive list of 
statistical tables at the end. In summary,  the book under review is 
very well written and appears free of typing errors. It is a good 
introductory text in probability and statistics. 


