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inferential statistics" but did not. "How 
'significant' these observations are is a 
matter for the reader to judge." 

As Fisher pointed out in the 1920's 
(1), the assumption underlying statis- 
tical inference is that the experiment 
to which it is applied meets the follow- 
ing conditions: (i) There has been a 
random selection of units from the 
population under study, from which 
the population parameters can be esti- 
mated. And (ii) for the estimation of 
experimental effects, there has been 
a random assignment of experimental 
treatments to experimental units (and 
of nontreatment to control groups). 

Unfortunately many biological and 
social scientists do not achieve these 
controlled experimental conditions. 
Hence, inferential statistics would be 
inappropriate since they do not meet 
the assumptions. 

Mark Twain said, "There are lies, 
damn lies, and statistics." Using in- 
ferential statistics in preexperimental 
studies without randomization does not 
lead to "significance" but to the im- 
plication of Twain's third case. 

HERBERT J. WALBERG 

Graduate School of Education, 
Harvard University, 
Cambridge, Massachusetts 02138 

Reference 

1. R. A. Fisher, Statistical Methods for Research 
Workers (Oliver and Boyd, Edinburgh, 1925). 

IEG's: Some Evaluations 

Hooray for the American Associa- 
tion of Immunologists in its attempt to 
discontinue the use of IEG No. 5 (Let- 
ters, 12 Aug.). I agree with them. I find 
the IEG's are becoming a dangerous 
nuisance because these bulky "pre- 
prints" are piling up, mostly unread. At 
this moment they are no longer being 
rapidly published, but are coming to 
me rather simultaneously (within a few 
weeks) of the truly published, edited, 
and refereed papers. They are danger- 
ous because a parallel publication sys- 
tem is being set up for complete papers 
(and they are being referred to as com- 
plete papers), a system which has none 
of the safeguards associated with scien- 
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how and what to publish (hurry up, 
you will get priority), and which is 
seemingly out of the control of scien- 
tific bodies such as editorial boards or 
societies. 
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When you specify Du Pont Reagents you 
can be sure of the highest quality as well 
as fast, dependable service. Here's why: 

Quality -Du Pont Reagents undergo twenty- 
three rigid quality checks to meet Du Pont's 
own strict standards as well as those of the 
ACS. And, over 65 years experience in man- 
ufacturing reagents has enabled Du Pont 
to identify and minimize sources of con- 
tamination... assuring your Du Pont Re- 
agents Distributor and you of the highest 
possible quality and uniformity. 

Service -There are over 160 DuPont Reagents 
distributor locations across the country to 
assure you of fast delivery and depend- 
able service...whether it be for 1 or 5 pint 
bottles or 61/2 or 13 gallon carboys. Since 
Du Pont pioneered many of the features for 
safety and convenience in reagents han- 
dling, you get them automatically with 
Du Pont Reagents. In addition, your Du Pont 
Reagents Distributor will provide you with 
useful laboratory reference aids... and, in 
many cases, he is also a source of other 
Du Pont quality chemicals. 

The next time you need reagents, contact 
your nearest Du Pont Distributor-he's as 
close as your phone-and specify "Du Pont" 
Reagents. 
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I suggest that we all stop sending 
completed papers to the IEG's. I fur- 
ther suggest that there still is some use- 
fulness left in parts of the original idea 
in setting up this system; namely, 
that it be used solely to acquaint people 
in the field, by means of short letters, 
of new findings and developments with 
regard to methods, with regard to sim- 
ple salient findings concerning single 
points and which would not be suitable 
for a full paper, and with regard to 
comments and criticisms of papers al- 
ready published in the scientific press. 
I think it is a good idea to try to get 
some controversy back into print in 
science, and the IEG's, it seems to me, 
would be just the forum for such an 
exchange of controversial views about 
data and interpretations. 

Finally, one last, though not minor, 
point. Why the rush? Suppose the 
"code" is to be learned two months 
later; so what? Let us leave a little 
for our children to do; anyway we will 
all die before we learn the "final" 
answers. The work in the laboratories 
is less gay now; the enthusiasm is be- 
coming misplaced, from the acts of 
discovery to the works of quick pub- 
lication. The practice of science is 
becoming less for its own sake than 
for the advancement of scientists. A 
slow terror is descending upon us, 
compounded of fear and pride and 
envy, of hate and waste and misguided 
zeal, of lacks of joy and satisfaction; 
let us stop this before it becomes com- 
plete. 
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We wish to second all of the nine 
objections which led the Association 
of Immunologists to vote for discon- 
tinuation of IEG No. 5, particularly 
the following two reasons: no refer- 
eeing process is provided for what 
is, in essence, a form of publica- 
tion; and the IEG places undue em- 
phasis on priority. 

We would add two points. First, it 
has been our experience that each of 
us discards more than half of the 
communications received from IEG 
No. 7, no matter how rapidly they 
have been transmitted from the au- 
thor's typewriter to our wastebaskets. 
Moreover, of the manuscripts we do 
examine, the majority are either pub- 
lished rapidly (Proceedings of the 
National Academy of Sciences and 
Biochemical and Biophysical Research 
Communications) or are of insuffi- 

We wish to second all of the nine 
objections which led the Association 
of Immunologists to vote for discon- 
tinuation of IEG No. 5, particularly 
the following two reasons: no refer- 
eeing process is provided for what 
is, in essence, a form of publica- 
tion; and the IEG places undue em- 
phasis on priority. 

We would add two points. First, it 
has been our experience that each of 
us discards more than half of the 
communications received from IEG 
No. 7, no matter how rapidly they 
have been transmitted from the au- 
thor's typewriter to our wastebaskets. 
Moreover, of the manuscripts we do 
examine, the majority are either pub- 
lished rapidly (Proceedings of the 
National Academy of Sciences and 
Biochemical and Biophysical Research 
Communications) or are of insuffi- 

334 334 

cient urgency to warrant immediate 
attention. If our experience is typi- 
cal, then the IEG must be consid- 
ered an inefficient function. NIH 
funds would be more efficiently em- 
ployed in supporting research. 

Second, we are concerned, as a 
matter of scientific values, with the 
overemphasis placed by the IEG on 
speed. Standards of scholarship should 
be the dominant concern in any form 
of scientific communication. 

AUGUST H. DOERMANN 
JONATHAN A. GALLANT 

BRIAN J. MCCARTHY 
DAVID R. MORRIS 

EUGENE NESTER 
WILLIAM J. RUTTER 

Departments of Biochemistry, 
Genetics, and Microbiology, 
University of Washington, 
Seattle 98105 

The desire to impose censorship can 
take various forms, such as Dray's in- 
geniously worded letter listing the fol- 
lowing nine reasons which summarized 
the Immunologists' objections to IEG 
No. 5: 

1) IEG communications are sent 
only to a limited number of members 
of the scientific community. One shud- 
ders to think what would happen if all 
scientific communications were sent to 
all members of the scientific com- 
munity. 

2) The preprints are read by the 
same scientists who will later read the 
published articles. Evidently it is un- 
desirable to read the same articles 
twice. Many of us, however, customar- 
ily forego such a temptation because 
of a lack of time. 

3) Informal publications may not be 
cited in bibliographies. Most authors 
surely are aware of how to cite a pri- 
vate communication by a footnoted ref- 
erence. 

4) The preprints may ultimately su- 
persede existing journals. This process 
is commonly termed "evolution" and 
the struggle for existence leads to the 
survival of the fittest. The current tend- 
ency is for journals to multiply rather 
than to disappear. 

5) No refereeing process is provided 
for what is, in essence, a form of pub- 
lication. This objection seems to be 
overcome by Dray's proposal that "each 
memorandum should be clearly marked 
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7) Preprints infringe upon copy- 
rights. IEG communications are not 
sold. 

8) Little or no free discussion takes 
place in the IEG. Surely this is the 
fault of scientists rather than of the 
IEG. 

9) The IEG costs money at a time 
when funds available for research are 
limited. Everything is comparative; 
one IEG memo could potentially save 
large sums of money by forestalling 
duplication of research or by provid- 
ing ideas that will enable research 
to advance more quickly. 

Seminar clubs and discussion 
groups have sprung up during the 
past year in various parts of the 
country for the purpose of review- 
ing the communications in IEG No. 
7. The preprints have acquired an 
international flavor. Let us hope that 
an immunological reaction will not 
agglutinate this useful means of com- 
munication. 

THOMAS H. JUKES 
Space Sciences Laboratory, 
University of California, Berkeley 

An account of the Information Ex- 
change Groups as an experiment in 
communication among scientists was 
given in Science on two occasions 
[143, 308 (1964); 148, 153 (1965)]. 
With the approach of their sixth birth- 
day, a summary statement about the 
IEG's may be in order. Seven groups 
in different areas of biomedical sci- 
ence have been established, with mem- 
bership ranging from 100 to 1500. So 
far as the scientific community is con- 
cerned, the IEG's have passed the ex- 
perimental test of usefulness, as shown 
by the participation of active workers 
in each of the fields represented by the 
seven groups-a participation that ex- 
tends to 38 foreign countries. In that 
it has emerged as an aid to communi- 
cation with a potential as great as that 
of the scientific journals or interna- 
tional conferences, the IEG -would 
seem sufficiently acceptable as a de- 
vice for facilitating speedy interactions 
and communications among scientists. 
This is not to say that the final form 
of IEG has been reached. Further 
modification and experimentation may 
be expected. It is significant that the 
success of the IEG concept in the 
biological sciences has created great 
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in the physical sciences. 

Fortunately the IEG has been spared 
negative criticism during its formative 
years. The organizers have been able 
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What price 
signal averaging? 

Here's a quick look at the real expense 
-in data as well as dollars-of signal- 
averaging devices, including our averager, 
the Model 7100 Data Retrieval Computer. 
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Here's a quick look at the real expense 
-in data as well as dollars-of signal- 
averaging devices, including our averager, 
the Model 7100 Data Retrieval Computer. 

Will you pay for less than excellent resolution? 
You will in any signal averager that has a 
minimum dwell-time per data point of more 
than 39 microseconds. Resolution, after all, 
is a function of the number of data points 
that can be placed within a region of interest. 
Our Model 7100 Data Retrieval Computer 
(DRC) uses all 400 of its data points for 
signals occurring within as little as 15.6 milli- 
seconds. The DRC, therefore, gives much 
better resolution than averagers that use only 
a fraction of their data points to represent 
the signal of interest. 

Will you pay for less than total versatility? You 
will in any averager that doesn't have the 
built-in capability-without add-on options 
-for interval- and time-histogram analysis, 
as well as transient-averaging. The DRC will 
operate in any of these three modes, which 
are selected on a front-panel switch. 

Will you pay for less than maximum input sen- 
sitivity? You will in an averager that needs a 
pre-amplifier to accept low-amplitude input 
signals. The DRC has 20-millivolt input 
sensitivity. So, most of the time, the DRC 
requires no added pre-amps. 

What should you pay for a basic signal averager? 
That's up to you. But for its price, the DRC 
offers you more performance, versatility, and 
convenience than any other comparable 
signal averager. 

The Model 7100 Data Retrieval Computer. 
Now available at a new, lower price. 

For more information, consult your local 
Nuclear-Chicago sales engineer or write to us. 

NUC; Q-8-248 

NUCLEAR-CHICAGO 
CORPORATION 
349 E. Howard Ave., Des Plaines, III. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 
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better resolution than averagers that use only 
a fraction of their data points to represent 
the signal of interest. 

Will you pay for less than total versatility? You 
will in any averager that doesn't have the 
built-in capability-without add-on options 
-for interval- and time-histogram analysis, 
as well as transient-averaging. The DRC will 
operate in any of these three modes, which 
are selected on a front-panel switch. 

Will you pay for less than maximum input sen- 
sitivity? You will in an averager that needs a 
pre-amplifier to accept low-amplitude input 
signals. The DRC has 20-millivolt input 
sensitivity. So, most of the time, the DRC 
requires no added pre-amps. 

What should you pay for a basic signal averager? 
That's up to you. But for its price, the DRC 
offers you more performance, versatility, and 
convenience than any other comparable 
signal averager. 

The Model 7100 Data Retrieval Computer. 
Now available at a new, lower price. 

For more information, consult your local 
Nuclear-Chicago sales engineer or write to us. 

NUC; Q-8-248 

NUCLEAR-CHICAGO 
CORPORATION 
349 E. Howard Ave., Des Plaines, III. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 
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to enlist the cooperation of scientists 
representing all shades of opinion. 
What is even more remarkable, the 
venture has consistently enjoyed the 
benevolent and essential cooperation of 
many individuals representing the sci- 
entific journals and societies. The 
IEG program, administered under the 
direction of E. C. Albritton, has shown 
itself to be unusually receptive to sug- 
gestions for improvement, reform, and 
change. 

The American Association of Im- 
munologists recently passed, at a busi- 
ness meeting held in April 1966, by a 
vote of 56 to 39, a resolution recom- 
mending that IEG No. 5 be discon- 
tinued. The officers announced this in 
a letter to Science and evaluated 
IEG's generally [see Science 153, 649 
(1966)]. 

At the time of its submission to 
Science, a copy of the letter was sent 
to the IEG. The chairmen of the 
various IEG's pointed out to Sheldon 
Dray, the secretary of the associa- 
tion, that the letter contained many 
inaccuracies and unjustified assump- 
tions. Yet no correction was made of 
any of these errors of facts, and the 
letter was published in virtually its 
original form. As chairmen of four of 
the IEG's, we feel that an answer to 
such criticism, point by point, would 
assign more value to the letter than 
it deserves. There may, indeed, be 
valid reasons for the dissatisfaction of 
some immunologists with the man- 
agement of IEG No. 5. But to pro- 
ceed from a specific complaint to an 
attack on IEG's generally, without de- 
tailed knowledge of the relevant facts, 
is unwarranted. 

D. E. GREEN 
Institute for Enzyme Research, 
University of Wisconsin, Madison 

J. GERGELY 
Retina Foundation, Institute of 
Biological and Medical Sciences, 
Boston, Massachusetts 

W. DAMESHEK 

Department of Hematology, 
Mount Sinai Hospital, New York 

S. BARON 
National Institute of Allergy and 
Infectious Diseases, 
Bethesda, Maryland 
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cerning Information Exchange Group 
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ter represents a report of discussions at 
the annual AAI business meeting. The 
original version, which was drafted and 
approved for publication by the Coun- 
cil of the Association of Immunolo- 
gists, was somewhat shortened by the 
editors.-ED. 

Ancient China 

The legend for the cover of the 12 
August issue errs (p. 671), as several 
readers have noted, in stating that "the 
miners were attached to winches by a 
safety line." The line is clearly attached 
to the basket at the miner's feet rather 
than to his neck. 

NATHAN SIVIN 

Department of Humanities, 
Massachusetts Institute of Technology, 
Cambridge 02139 

. . . The discussion of the meanings of 
the word "ch'i in Sivin's book review 
("A Chinese classic," p. 730) is inter- 
esting. The word also has the meaning 
of "anger." In the illustration Sung 
Ying-hsing used an expression for poi- 
son gas which definitely is not ambigu- 
ous. It is literally translated as "poison 
smoke gas," or possibly, "poison smoke 
essence." 

L. A. LOVEGREN 

Cherry Grove, Oregon 97119 

Cruelty in the Laboratory 

Letters published in this section have 
at times revealed the concern of read- 
ers over the type of experiments con- 
ducted on laboratory animals. I would 
like to voice a marked distaste for the 
experiments on sleep deprivation ("Sleep 
deprivation and brain acetylcholine," 16 
Sept., p. 1416). These strike me as 
objectionably cruel in view of the length 
(96 hours) and conditions of the pro- 
cedure. It is to be hoped that no fur- 
ther experiments along this line will 
be pursued; the act of slowly depriving 
animals of an activity essential to life 
is comparable to inducing death by 
starvation or thirst. Research scientists, 
even if committed to objectivity, are 
still ethically bound to refrain from 
inflicting unnecessary suffering on other 
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sentient beings, particularly in a situa- 
tion not crucial to mankind. 
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