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The  Reichert OmU3 Ultramicrotome: 

exclusive darkfield alignment 

permits fast, one-pass positioning. 

new.OmU3' unique darkfield alignment system enables the 
operator to position the knife in one pass, quickly and positively, 
without damaging specimen or knife. Its simple operation makes 
technician training easier, saves sectioning time, and greatly 
reduces the chance for error. 
Another exclusive teature is instant start/stop thermal feed. 
Sectioning can be stopped and a section removed. Without delay 
or readjustment, sectioning may be resmued at the originally set 
thickness. Cutting and recycling speeds are controlled indepen- 
dently. Sections can be cut at slow speeds and the knife recycled 
at a faster speed. The integral Reflexomat water pump allows 
filling the knife boat remot ly to eliminate interruption of serial 
sections. For a convincing demonstration of the new Reichert 
QmU3, contact your American Optical representative and send 
for our new, detailed booklet. 

 AMERICAN OPTICAL 
' " CORPORATION 

SCIENTIFiC INSTRUMENT DIVISION * BUFFALO, N Y. 14215 

Through the microscope, the illumi- 
nated gap between specimen and 
knife is seen as a brilliant slit. 



JE Bakers Catalog 700 
lists over 6ooo laboratory 
products for these 
applications or disciplines 

Catalog 700 saves you hours in locating the products you section details specifications, containers and prices. If you 
need to do specific jobs. A 72-page Application/Discipline don't have a copy of Catalog 700... the best source for 
section includes a 23-page classification of products ac- use-information on day-to-day laboratory products.., write 
cording to analytical methodology; a complete alphabetical for your own copy today. 
100 Analytical Chemistry 158 Analytical concentrates 400 Biochemistry 
110 'Baker Analyzed' Reagents, Acids, and 200 Chromatography, Ion Exchange 410 Biochemicals conforming to NAS! NRC 

Solvents Including Those Meeting AC5 and Electrophoresis Specifications 
5pecifications 210 TLC Materials 420 Biochemical Reagents and Reactants 

120 Reagents and Standards for Determination 211 Adsorbents and Binders 430 Key Biochemicals by Structural Groups 
of Organic Functional Groups 

130 Selective and Sensitive Reagents for Metals 212 Baker-flex?, Flexible Pre-coated Sheets 431 Alkaloids 
and Non-Metals 213 TLC Aerosol Sprays and visualization 432 Amino Acids and Related Products 

140 Reagents and Standards for Specialized Reagents 433 carbohydrates and Polysacoharides 
Methods of Analysis 220 Materials for Dry column Chromatography 434 Enzyme Substrates 

141 Spectroscopy Methods: Atomic Absorption 230 column Chromatography and Ion-Exchange 435 Fatty Acids and Higher Fatty Acid Esters 
and Flame Emission Photometry, and Materials 436 Flavonoids 
Emission Spectrography 231 Adsorbents for Column Chromatography 437 Peptides 

142 Electron Microscopy 232 Ion Exchange Resins 438 Tetrazolium Compounds 
143 Solvents for Nuclear Magnetic Resonance 233 Electrophoresis Reagents 439 Other Natural Products 
144 Scintillation Counting 240 Gas Chromatography Materials 
145 Solvents for Gas Chromatography and 241 Liquid Stationary Phases 500 Ultra High Purity Products 

Spectrophotometry 242 Carrier Laboratory Gases and Calibration 510 IJLTREX?Acids 
145.1 'Baker Instra-Analyzed' Reagents Mixtures 520 ULTREX Carbohydrates 
145.2 'Baker Analyzed' Reagents, 243 Standards 530 ULTREX Electronic Chemicals 

Spectrophotometric Grade 
146 Organic Elemental Analysis 300 Organic Chemistry 540 ULTREX Inorganic Salts 
147 Solvents for Polymer Characterization 310 Key Reagents and Reactants 550 ULTREX Liquid Crystal Chemicals 320 Key Offerings for Organic Chemists 560 ULTREX Oxides and Metals 148 Non-Aqueous Acid-Base Titrimetry 321 Organo-Phosphorus Compounds 570 ULTREX Standards and Reagents 
150 Products for Laboratory Methods 
151 Buffer Substances 322 Alkanols and Alkenols 571 Acid imetric Standards 323 Hydrocarbons, Saturated and Unsaturated 572 Chelometric Standards 152 Chelating Agents 324 Unsubstituted Thiols and Dithiols 573 Clinical Laboratory Standards 
153 Desiccants (Drying Agents) 325 Unsubstituted Sulfides and Disulfides 574 Microanalytical Reference Standards 
154 Gases 
155 Indicators 326 Quaternary Nitrogen Compounds 575 Analytical Reagents and Solutions 
155.1 Adsorption Indicators 327 Deuterated Compounds 576 Biochemical Reagents 328 Products for vapor Baths 580 ULTREX Organics (Zone Refined and/or 155.2 Fluorescent, Acid-Base Indicators Sublimed) 155.3 Indicators for Chelometric Titrations 330 Reactants for Instructional Laboratory 590 ULTREX Organic Liquids 

Courses 
155.4 Acid-Base Indicators 340 Specialty Products 591 Aromatics (Benzene Derivatives) 
155.5 Redox Indicators 341 Photosensitizers-Quenchers for 592 Alicyclics 
156 Primary and Reference Standards Photochemistry 593 Acyclics 
157 Indicator and Ion Detection Papers 342 uv Stabilizers 594 Heterocyclics 

Page 428 from J.T. Baker Catalog 700. 
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LETTERS near the tip of a peninsula on the east- 
ern side of the bay. The Hayama villa 

An Emperor's Work is about 25 kilometers from Misaki. The 
Emperor has a collecting boat, from 

I would like to call attention to the which he obtains materials for his own 
recent biological papers by Emperor study, as well as some which he assigns 
Hirohito of Japan, and also to the new to specialists for identification. The 

* books compiled by the Imperial House- 5000 shell specimens in his collection 
hold in Tokyo. One of the papers, "Ad- were studied by T. Kuroda, T. Habe, 

W ditional notes on C!athrozoon wilsoni and K. Gyama. The book deals with 
Spencer" [5 pages in English, 3 pages 160 families, 683 genera, and 1121 
in Japanese, 4 plates (Biological Labora- species and subspecies, including 30 
tory, Imperial Household, Tokyo, 1971)] new genera and subgenera and 104 
is a supplement to the Emperor's 1967 new species and subspecies. Among 
publication, "A review of the hydroids these are Mikadotrochus (P!eurotomaria) 
of the family Clathrozonidae with de- beyrichi Hilgendorf, the famous "liv- 

* scription of a new genus and species ing fossil"; Thatcheria mirabilis An- 
from Japan" (Letters, 4 Aug. 1967, p. gas, the curious spiriform shell; and 
488). In 1969 the Emperor obtained a Choristes vitreus Kuroda and Habe, 

*** * - small portion of the paratype of C. wil- which are parasitic on shark egg cap- 
* soni, which was presented to him by the sules. The figures, mostly in color, are 
* * National Museum of Victoria in Mel- reproductions of photographs of the 

bourne, Australia. In addition, through specimens collected by the Emperor. 
Mrs. J. F. Watson, he obtained a living Undoubtedly, this book will serve as a 
cc lony of the same species, which had reference for conchologists and ama- 

* 0 0 been collected at a depth of 40 meters teurs interested in marine shells, espe- 
* near Cape Woolamai, Victoria. Compar- cially those from the northeast Pacific 

@0 * S ing these specimens with those from area. 
* * Japanese waters, he confirmed their iden- Nova Flora Nasuensis is a sequel to 

- * S . * . . . tity. He succeeded in keeping the living a smaller book, Flora Nasuensis pub- 
* * * . specimens in an aquarium and care- lished in 1962, and its supplement. Nasu 

* fully observed their parts: highly ex- is a highland located about 170 kilom- 
tensile and contractile dactylozooids, re- eters north of Tokyo where the Emperor 

- duced but detachable medusae, and so has a summer villa. In the book's Fore- 
00. 0 - 

forth. The Emperor descrlbes hls ob- word, the Emperor remarks, It was at 
S - - servations and confirms his original view about the end of Taisho era (19 12- 

that the genus should be assigned to 1926) that I first started investigating 
the suborder Thecata, in spite of its up- the plants there, although not in a man- 

the Amakusa Islands" [32 pages in Eng- War II. After all, it was since about 
parent resemblance to the Athecata. ner enthusiastic enough, and later my In a second paper, "Some hydroi'ds o'f work had been interrupted by World 

* *. . -. * lish, 19 pages in Japanese, 1 plate, 18 1948 or 1949 that I have been putting 
** *. figures (Biological Laboratory, Imperial myself with active interest into the study 

* Household, Tokyo, 1969)] the Emper- of the wild life at Nasu and its vicin- 
* * or describes 52 species, including one ity." Most 'of the material of the ac- 

previously unknown in Japanese waters, counts of the book are derived from the 
'and one new variety. All the accounts Emperor's own observations, supple- 
in the paper reflect the Emperor's mented by the knowledge of botanical 
painstaking observations of the mate- experts M. Honda, A. Kimura, S. Kita- 
rials and his careful judgment of the mura, H. Ham, and T. Sato. 

Nasu highland comprises several vol- 
Two fine quarto volumes entitled, re- canic peaks that are 1700 to 1900 

spectively, The Sea Shells of Sagami meters above sea level. The main peak, 
* * - - -. Bay [489 pages in English, 741 pages in Chausu, emits much smoke containing 

Japanese, 105 color plates, 16 black and sulfur dioxide. The area's vegetation 
white plates (Imperial Household, To- was severely damaged by a violent erup- 
kyo, 1971)] and Nova Flora Nasuensis tion in the summer of 1881, but it has 

* * [15 pages in English, 334 pages in J'ap- gradually recovered. The flora is com- 
* - 5 anese, 184 color figures '(Imperial House- posed principally of temperate forms, 

* hold, Tokyo, 1972)] are both products of yet it includes many plants of the alpine 
the Emperor's biological labors at his and subalpine zones. It also includes 

............iniiiinsypirn.riiir.m vacation villas at Haynma and Nasu. Sa- both the Northern and Southern ele- 
gami Bay is famous for the richness of ments, both the Pacific and Japan 
its 'fauna. Tokyo University's Misaki Sea elements, as well as some endemic 
Marine Biological Station is located ones. In the book are listed more than 
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1600 species of Pteridophyta and Sper- shuttle sortie mission would cost be- 
matophyta that are found in the Nasu tween $100 and $200 per pound (1). 
area, with notes on locality, flowering, This cost makes it "meaningful to seek 
and fruit-bearing times, most of which cheaper space transportation" (accord- 
are derived from the careful field notes ing to Lapp's own criterion). Detailed 
of the Emperor. As far as I know, the studies are currently being made at 

vegetation of few localities in Japan, or NASA to document more precisely the d anywhere else in the world, has been so payload costs that can be realistically closely observed and minutely recorded. expected for the space shuttle, in the 
The many color plates of plants in their sortie, and also in other operational 
natural surroundings and of sceneries in modes. a 

various seasons are excellent, both sci- MICHAEL BADER 

entifically and artistically. Space Science Division, 

TAKU KOMAI Ames Research Center, National b o n u s 64, Kitasirakawa-loricho, Aeronautics and Space Administration, Sakyo-ku, Kyoto, Japan MofJett Field, California 94035 

References 

I. M. Bader and N. H. Farlow, Potential Reduc- 
tions in cost and Response Tinse for Shuttle- Yes, Canalco's 

Space Shuttle Costs borne Space Experiments (AIAA Paper No. 
71-808, American Institute for Aeronautics unique new 
and Astronautics, New York, 1971). 

The letter from Ralph E. Lapp on 2. M. Bader and C. B. wagoner, Appl. Opt. 9 Baseline Integrator 
space shuttle costs '(3 Mar., p. 392) con- 265 (1970). gives you all the benefits of a 
tains some factual errors and incorrect 
reasoning which make a difference of peak-calculating 
an order of magnitude in his estimate computer without 
of the program cost. Lapp refers to cost Animal Experiments buying one. 
data on past manned and unmanned 
space experiments, but not to the paper On 20 January 1971, the Council of I\:low you can read 
which proposes and explains the $100 Europe adopted Recommendation 621 percent-of-total, 
per pound payload cost estimate for on the use of live animals for experi- mg concentration or 
the shuttle (1). The latter estimate is mental or industrial purposes. The Coun- enzyme strength of each 
based on 7 years' experience at the Na- cil of the International Union Against peak, A/G ratios, etc 
tional Aeronautics and Space Adminis- Cancer, at its meeting in Sydney, right off the chart trace 
tration '(NASA) with airborne systems Australia, on 18 March 1972, unan- exclusively with Canalco 
(2) and is modified to take into account imously adopted the following resolu- Microdensitometers 
the differences between aircraft and the tion in opposition to Recommendation .. . without counting pips 
shuttle (the causes of the previous high 621. or zigzags 
costs have also been examined to be 
sure they can be eliminated). The Council of the International Union . without a slide rule 

Lapp's argument is based on"... the Against Cancer deplores Recommendation or calculator 
extreme assumption that NASA's pay- 621 (1971) of the Council of Europe or even a pencill because scientists are always searching for 
load costs can be slashed to $2000 a the best method of arriving at reliable 
pound... ." He adds $11 to $16 billion information without inflicting unnecessary For more about this 
in development and operations costs to suffering upon animals. The Council of fascinating advance 
the resulting $40 billion for 20 million the International Union Against Cancer believes that information provided by in quantitative 
pounds in orbit. He gives no basis or animal experimentation is an invaluable microdensitometry, write 
justification for his "extreme assump- resource and loss of this avenue of re- 
tion," which is an order of magnitude search would be a very serious setback 
too high. Further, he reasons that pay- for the world scientific community. 'LP4 AT1I I(Yb 
load construction costs must be brought Furthermore, scientific achievement and ?11  
down to about $100 per pound (a few the quality of training of medical and 5635 Fisher Lane scientific personnel resulting from a 
times "the cost of gold") to justify more judicious utilization of animals will be Bockville, Md: 20852 
economical transportation systems, but jeopardized should Recommendation 621 or 
he includes the transportation system be implemented. 

In consequence, the Council of the '*i and not the payload construction cost International Union Against Cancer urges 
in his estimates of payload cost (he its member organizations in each country 
divides $11 billion by 20 million holding membership of the Council of P.O. Box 7 
pounds). At $100 per pound, 20 million Europe to inform their government of the Vlaardingen, Holland 
pounds would cost $2 billion, not $40 objectionable consequences of the applica- tion of Recommendation 621 (1971). billion, over a period of 10 years. 

Finally, NASA's claim is not that a W. U. GARDNER 

payload can be "lifted from earth to international Union Against Cancer, 
orbit" for under $100 per pound, but 333 Cedar Street, 
that construction of a payload for a New Haven, Connecticut 06510 
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of view, rather than by publishing only material lection or preparation should require that it be made available to others 
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editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the A more fundamental question than who should own the data is, Are 
authors and not official points of view adopted by the data even worth owning? Unfortunately, the answer is usually an 
the AAAS or the institutions with which the authors embarrassing and costly "No" across the entire spectrum of research. The 
are affiliated. problem usually lies in lack of knowledge about the trustworthiness of the 

Editorial Board data. Measures of uncertainty are usually not given at all; even when they 
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DANIEL 13. KOSHLAND, JR. 

cannot, in fact, be used for this important purpose. A good illustration of 
Editorial Staff the basic difficulty has been given by the late W. J. Youden of NBS. He 

Editor 
PHILIP H. ABELSON states that, of 15 observations of the mean distance to the sun pub- 

Publisher Business Manager lished from 1895 to 1961, each worker's estimated value is outside the 
WILLIAM BEvAN HANS NUSSBAUM uncertainty limits set by his immediate predecessor. 

Managing Editor: ROBERT V. ORMES 
Assistant Editors: ELLEN 13. MURPHY, JOHN 13. Both systematic and random errors occur in all experimental situations. 

RINOLE They should be estimated, discussed, and cited separately, as Churchill 
Assistant io the Editor: NANCY TEIMOURIAN Eisenhart has pointed out. Ideally, systematic errors should be estimated 
News and Comment: Joint WALSH, DEBORAH SHAP- by independently measuring the quantity in question with a different ap- 

LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE 
HOLDEN, BARBARA 5. CULLITON, SCHERRAINE MACK paratus, preferably one that operates on a different principle from that of 

Research News: ALLEN L. HAMMOND, WILLIAM the original apparatus. One should strive to make the estimated maximum 
D. METZ, THOMAS H. MAUOH II 

Book Reviews: SYLVIA EBERHART, KATHERINE Liv. systematic error comparable to or smaller than the estimated root-mean- 
INOSTON, KATuRYN MOUTON square random error of the experiment. When it is impractical to obtain 

Cover Editor: GRAYCE FINOER independent estimates of the systematic error, a good rule of thumb is to 
Editorial Assistants: MAROARET ALLEN, iSABELLA multiply one's best estimate of it by a factor of 3. 

BOULDIN, BLAIR BURNS, ELEANORE BUTZ, RONNA Even when estimates of individual errors (deviations) are calculated, 
CLtNE, ANNETTE DIAMANTE, MARY DOREMAN, JUDITH 
GIVELBER, MARL NE GLASER, CORRINE HARRIS, OLIVER . it is unusual for the experimenter to check the deviations for stochastic 
HEATWOLE, CHRISTINE KARLIK, MARSHALL KATHAN, 
MAROARET LLOYD, JANE MINOR, DANIEL RABOVSKY, independence and to state the result of such a check. Rarely indeed does 
PATRICIA Row , LEAH RYAN, Lois SCHMITT, YA Lx one find mention of the statistical distribution that the deviations appear 
SWIGART, ALICE THEILE 

Guide to Scientific Instruments: RICHARD SOMMER to follow. Without such knowledge, however, one cannot assess the 

Membership Recruitment: LEONARD WicAY; Subscrip- meaningfulness of such important derived quantities as ordinary con- 
tions: BETrE SEEMUND; Addressing: THOMAS BAZAN fidence limits and standard deviations. When individual measurements 

are to be analyzed by such techniques as least squares, one seldom finds 
Advertising Staff experimenters replicating the individual measurements closely enough to 

Director Production Manager 
EARL 3. SCHERAGO BONNIE SEMEL obtain trustworthy estimates of uncertainties for use in weighted least 

Advertising Sales Manager: RICHARD L. CHARLES squares. 'Yet only thus can one verify the assumptions implicit in even 

Sales: Nw YORK, N.Y. 10036: Herbert L. Burklund. unweighted least squares. Nonlinear least squares analysis is becoming 
11 W. 42 St. (2i2-PE-6-1858); SCOTCH PLAINS, N.J. much more common these days, but one never finds it shown that the 
07076: C. Richard Callis, 12 Unami Lane (201-889- 
4873); CmcAoo, ILL. 60611: John P. Cahill, Room bias in parameter estimates introduced by this estimation technique is 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEv safely smaller than the sampling error. Finally, there are almost always 
RELY HILLS, CALIF. 90211: Winn Nance, 111 N. La 
Cienega Blvd. (213-657-2772) random errors present in the values of all variables measured (except 

in whole number cases), not itist in the "dependent" variable, as is 
EDITORIAL CORRESPONDENCE: 1515 Massa- usually assumed in ordinary least squares analysis. Although a generalized 
chtlsetts Ave., NW, Washington, D.C. 20005. Phones: 
(Area code 202) Central office: 467-4350; Book Re- least squares technique is necessary and available to handle such situa- 
views: 467-4367; Business Office: 467-4411; Circul 
lion: 467-4417; Guide to Scientific Instruments: 467- tions, it is hardly ever used-nor is the need for it usually recognized. 
4480; News and Comment: 467-4430; Reprints and Clearly, much further education in data analysis, presentation of re- 
Permissions: 467-4483; Research' News: 467-4321, 
Reviewing: 467-4440. Cable: Advancesci, Washington. sults, and the need to call in a statistician is necessary before a high pro- 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page  portion of published data can be properly used for more than qualitative 
Science, 24 December 1971. ADVERTISING COR- purposes.-J. Ross MACDONALD, Chairman, Numerical Data Advisory 
RESPONDENCE: Room 1740, 11 W. 42 St., New Board, National Research Council. 
York, N.Y. 10036. Phone: 212-PE-6-1858. 

30 June 1972, Volume 176, Number 4042 SCIE1CE 

AMERICAN ASSOCIATION FOR j Are the Data Worth Owning? 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the Amitai Etzioni has recently (14 April 1972, page 121) raised the ques- 
presentation and discussion of important issues tion of who should ultimately own the data. He points out that, since data 
related to the advancement of science, including 
the presentation of minority or conflicting points is (sic) often lost or becomes inaccessible, agencies that finance data col- 
of view, rather than by publishing only material lection or preparation should require that it be made available to others 
on which a consensus has been reached. Accord 
ingly, all articles published in Science-including by deposition in a data bank or library. 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the A more fundamental question than who should own the data is, Are 
authors and not official points of view adopted by the data even worth owning? Unfortunately, the answer is usually an 
the AAAS or the institutions with which the authors embarrassing and costly "No" across the entire spectrum of research. The 
are affiliated. problem usually lies in lack of knowledge about the trustworthiness of the 

Editorial Board data. Measures of uncertainty are usually not given at all; even when they 
1972 

ALFRED BROWN FRANK PRESS are, they are themselves generally untrustworthy. Lancelot Hogben has 
JAMES F. CRow FRANK W. PUTNAM stated that "less than one percent of research workers clearly apprehend 
THOMAS KUHN WALTER 0. ROBERTS the rationale of statistical techniques they commonly invoke." 

BLLSo'I-r w. MONTROLL 
1973 Further, David Lide, head of the National Standard Reference Data 

H. 5. GUTOwSKY GARDNER LINOZEY System of the National Bureau of Standards, estimates that from 50 to 
ARTHUR D. HASLER RAYMOND H. THOMPSON over 90 percent of the published raw data available for producing trust- 
RUDOLF KOMPPNER EDWARD 0. WILSON worthy, evaluated results for the physical properties of scientific materials 
DANIEL 13. KOSHLAND, JR. 

cannot, in fact, be used for this important purpose. A good illustration of 
Editorial Staff the basic difficulty has been given by the late W. J. Youden of NBS. He 

Editor 
PHILIP H. ABELSON states that, of 15 observations of the mean distance to the sun pub- 

Publisher Business Manager lished from 1895 to 1961, each worker's estimated value is outside the 
WILLIAM BEvAN HANS NUSSBAUM uncertainty limits set by his immediate predecessor. 

Managing Editor: ROBERT V. ORMES 
Assistant Editors: ELLEN 13. MURPHY, JOHN 13. Both systematic and random errors occur in all experimental situations. 

RINOLE They should be estimated, discussed, and cited separately, as Churchill 
Assistant io the Editor: NANCY TEIMOURIAN Eisenhart has pointed out. Ideally, systematic errors should be estimated 
News and Comment: Joint WALSH, DEBORAH SHAP- by independently measuring the quantity in question with a different ap- 

LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE 
HOLDEN, BARBARA 5. CULLITON, SCHERRAINE MACK paratus, preferably one that operates on a different principle from that of 

Research News: ALLEN L. HAMMOND, WILLIAM the original apparatus. One should strive to make the estimated maximum 
D. METZ, THOMAS H. MAUOH II 

Book Reviews: SYLVIA EBERHART, KATHERINE Liv. systematic error comparable to or smaller than the estimated root-mean- 
INOSTON, KATuRYN MOUTON square random error of the experiment. When it is impractical to obtain 

Cover Editor: GRAYCE FINOER independent estimates of the systematic error, a good rule of thumb is to 
Editorial Assistants: MAROARET ALLEN, iSABELLA multiply one's best estimate of it by a factor of 3. 

BOULDIN, BLAIR BURNS, ELEANORE BUTZ, RONNA Even when estimates of individual errors (deviations) are calculated, 
CLtNE, ANNETTE DIAMANTE, MARY DOREMAN, JUDITH 
GIVELBER, MARL NE GLASER, CORRINE HARRIS, OLIVER . it is unusual for the experimenter to check the deviations for stochastic 
HEATWOLE, CHRISTINE KARLIK, MARSHALL KATHAN, 
MAROARET LLOYD, JANE MINOR, DANIEL RABOVSKY, independence and to state the result of such a check. Rarely indeed does 
PATRICIA Row , LEAH RYAN, Lois SCHMITT, YA Lx one find mention of the statistical distribution that the deviations appear 
SWIGART, ALICE THEILE 

Guide to Scientific Instruments: RICHARD SOMMER to follow. Without such knowledge, however, one cannot assess the 

Membership Recruitment: LEONARD WicAY; Subscrip- meaningfulness of such important derived quantities as ordinary con- 
tions: BETrE SEEMUND; Addressing: THOMAS BAZAN fidence limits and standard deviations. When individual measurements 

are to be analyzed by such techniques as least squares, one seldom finds 
Advertising Staff experimenters replicating the individual measurements closely enough to 

Director Production Manager 
EARL 3. SCHERAGO BONNIE SEMEL obtain trustworthy estimates of uncertainties for use in weighted least 

Advertising Sales Manager: RICHARD L. CHARLES squares. 'Yet only thus can one verify the assumptions implicit in even 

Sales: Nw YORK, N.Y. 10036: Herbert L. Burklund. unweighted least squares. Nonlinear least squares analysis is becoming 
11 W. 42 St. (2i2-PE-6-1858); SCOTCH PLAINS, N.J. much more common these days, but one never finds it shown that the 
07076: C. Richard Callis, 12 Unami Lane (201-889- 
4873); CmcAoo, ILL. 60611: John P. Cahill, Room bias in parameter estimates introduced by this estimation technique is 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEv safely smaller than the sampling error. Finally, there are almost always 
RELY HILLS, CALIF. 90211: Winn Nance, 111 N. La 
Cienega Blvd. (213-657-2772) random errors present in the values of all variables measured (except 

in whole number cases), not itist in the "dependent" variable, as is 
EDITORIAL CORRESPONDENCE: 1515 Massa- usually assumed in ordinary least squares analysis. Although a generalized 
chtlsetts Ave., NW, Washington, D.C. 20005. Phones: 
(Area code 202) Central office: 467-4350; Book Re- least squares technique is necessary and available to handle such situa- 
views: 467-4367; Business Office: 467-4411; Circul 
lion: 467-4417; Guide to Scientific Instruments: 467- tions, it is hardly ever used-nor is the need for it usually recognized. 
4480; News and Comment: 467-4430; Reprints and Clearly, much further education in data analysis, presentation of re- 
Permissions: 467-4483; Research' News: 467-4321, 
Reviewing: 467-4440. Cable: Advancesci, Washington. sults, and the need to call in a statistician is necessary before a high pro- 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page  portion of published data can be properly used for more than qualitative 
Science, 24 December 1971. ADVERTISING COR- purposes.-J. Ross MACDONALD, Chairman, Numerical Data Advisory 
RESPONDENCE: Room 1740, 11 W. 42 St., New Board, National Research Council. 
York, N.Y. 10036. Phone: 212-PE-6-1858. 



A A A 

p A 

* - * **- * * - ** - * * * * * * - * * 

* * - - * -- * * * - * ** * *** * * - * * * - 

*** * * * - * * * *** - 

-- . .6 0 

' 0SO *. 0 

- S..- 

S. 

* 0 * 

0S egg 

- S..- 

6. 

* 0 S - 

0000@ 

.0 *- - 

* .* 

S - 

* - S.* S S 

-. I - 

*0 

* S.- 

-0 * 0- 

S * 

I-.. - 0 S * - - S S.- S * S - S. * 0 

0- * -. - S . * -6 *- S-S ? . S * S S 

Ag - - S - - - 6- * *0 1 006 


