
Church did condemn Copernicanism in 
1616, and it did warn Galileo to abandon 
his campaign in favor of the new astronomy. 
In 1638 the Papacy would allow Castelli to 
visit Galileo only- if a third person were 
present to insure that they would not con- 
spire together about Copernicanism. Avoid- 
ing anachronism and sensitivity to the civili- 
zation of the 17th century require one to 
acknowledge these facts also. 

I have stated my disagreement with nearly 
all of Redondi's theses. Nevertheless, I wel- 
come his book. For one thing, it is written 
with an acute appreciation of dramatic inci- 
dents, so that it is a pleasure to read, even for 
one who finds himself dissenting. More 
important, the book has forced me carefully 
to reexamine hndamental issues connected 
with Galileo's trial and to consider the bases 
on which my own understanding of that 
momentous event rests. In the brief mace 
that a review allows, I have attempted to 
state the grounds of my disagreement. I am 
well aware, however, that I have not been 
licensed to speak final truth on the matter. 
Informed discussion is the essence of the 
enterprise, and one cannot appreciate too 
highly a book that promotes informed dis- 
cussion, even when, as in my case, one ends 
up rejecting its position. 

RICHARD S. WESTPALL 
Departnzent of Histoly and 

Philosophy of Science, 
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Mathematical Psychology 

Response Times. Their Role in Inferring Ele- 
mentary Mental Organization. R. DUNCAN LUCE. 
Clarendon (Oxford University Press), New York, 
1986. xvi, 562 pp., illus. $75. Oxford Psychology 
Series, 8. 

Hoping to learn critical aspects of the 
mechanisms underlying behavioral re- 
sponse, researchers have been measuring 
response times since roughly the middle of 
the 19th century. The lack of a convenient 
and accurate apparatus has not deterred 
them. For instance, Carrard, around 1890, 
used to have his subject put his hand around 
a fixed graduated cane, without touching it. 
Simultaneously with the presentation of a 
signal, the cane was released. The subject 
was instructed to react to the signal as 
quickly as possible by closing his hand on 
the cane. A reading of the graduation on the 
cane at the level of the hand provided a 
means of measuring the latency of the re- 
sponse. 

In his well-documented book, R. Duncan 
Luce, a mathematical psychologist, cites 

more than 630 references, about 80 percent 
of which deal specifically with response 
times, either theoretically or experimentally. 
The standard argument in favor of measur- 
ing response times is that their analysis may 
reveal the organization of the mental phe- 
nomena underlying the observed response. 
This strategy, however, invites skepticism. 
In Luce's words (p. 1) : "Consider the task of 
inferring the architecture of a computer 
from measurements of its performance times 
using different programs and different in- 
puts. This certainly would be difficult, espe- 
cially if one lacked the technology of mod- 
ern electronics to help carry out the mea- 
surements. At best, one would expect to 
learn something about the gross organiza- 
tion of the computer, but it seems unlikely 
that the fine details would succumb to such 
an attack." 

A widely accepted concept, originating 
with the physiologist Donders (1868), is 
that the observed resDonse time results from 
the addition of a potentially large number of 
component times: the signal energy must be 
transduced into neural mike trains. a reac- 
tion of the sensory receptor must be evoked, 
the reaction must then be transmitted to a 
central decision center, and so on, up to the 
motor response. Luce follows that reasoning 
but groups these components into two class- 
es: the decision time and the residual time. 
The book focuses on the decision time and is 
largely concerned with modeling the cogni- 
tive aspects of the task presented to the 
subject in an experiment. 

In view of the large variability of response 
times (a standard deviation of as high as 100 
milliseconds for a mean between 200 and 
600 milliseconds is not rare), most reaction- , . 
time models are probabilistic, and the stan- 
dard stochastic library has been sampled 
with abandon. An extensive and well-pre- 
sented account of this work can be found in 
this book, which will certainly remain the 
basic reference for vears to come. A few 
examples will give a flavor of the diversity of 
the models and techniques in use in this 
field. 

Some theoreticians have been concerned 
with predicting the exact shape of the reac- 
tion-time distribution. One assumption, 
reasonably successful in some simple situa- 
tions (from the viewpoint of statistical 
goodness-of-fit), is that the reaction time is 
the sum of m7o independent random varia- 
bles, one Gaussian in distribution, the other 
exponential. In the same vein, others postu- 
late that the reaction-time distribution can 
be described by a so-called generalized gam- 
ma random variable. that is. a sum of inde- 
pendent exponential random variables with 
possibly different time constants. Much 
more ambitious are constructions that at- 

tempt to model explicitly the unobservable 
mechanisms of the decision. For instance, 
the observed reaction time has been regard- 
ed as resulting from a counting process, as if 
the brain were keeping track of the number 
of spikes occurring in some neural location. 
It has also been modeled as a random walk, 
inspired by Wald's sequential analysis. 

Founding the working details of a model 
on unobservable events in the organism is an 
exciting but risky enterprise. However ap- 
pealing, a model is rarely unique: models 
based on drastically different principles may 
give undistinguishable predictions. Some re- 
searchers have directed their efforts towards 
the theoretical description of very compli- 
cated situations, such as choice reaction 
time, memory scanning, and search para- 
digms; in such situations, a single model 
that yields a detailed, economical descrip- 
tion of a complex set of data may turn out to 
be useful, whether or not its basic principles 
are ultimately correct. Again, standard sto- 
chastic concepts, such as Markov processes 
(finite and continuous), have provided the 
basis for the models. In some cases, the 
assumptions of a model are such that, at 
least for the time being, only a deterministic 
version can be worked out. For example, 
Schweikert uses a method called "critical 
path analysis," borrowed from operations 
research and computer programming, to 
infer a processing network from overall re- 
sponse times. As in the rest of the book, 
Luce's description of this work is both pre- 
cise and highly readable. 

In general, Luce's viewpoint and writing 
style are those of a theoretician. Data are 
n~vertheless treated with respect and dis- 
cussed in minute detail. The book will be 
usehl to many, whether or not they are 
theoretically inclined, and will be mandatory 
reading for anyone dealing with behavioral 
response times. 
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Transforming Genes 

Oncogenes, Genes, and Growth Factors. 
GORDON GUROFF, Ed. Wiley-Interscience, New 
York, 1987. xiv, 386 pp., illus. 569.95. 

Oncogenes and Growth Control. PATRICIA 
KAHN and THOMAS GRAF, Eds. Springer-Verlag, 
New York, 1986. xxiv, 369 pp., illus. $69.50. 

The confluence of research in the regula- 
tion of cell growth and in the study of 
transforming genes has been one of the 
major accomplishments of the last decade. 
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