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THE GRAPHIC REPRESENTATION OF
RELATIVE VARIABILITY*

It has been the generally accepted biometric praec-
tice to use the coefficient of variation as the measure
of the relative variability or scatter of frequency dis-
tributions. This constant is

v= 100 (standard deviation)
- Mean

It gives the standard deviation of the distribution
in terms of the mean value of the varying character.
By expressing the scatter of the distribution in this
way it becomes possible to compare the relative varia-
bilities of characters measured in different absolute
units. l

But the coefficient of variation has never been an
entirely satisfactory constant to biologists, at least.
While formally correet enough, within the limits of
its definition, it does not readily or instantly eall up
in the mind an adequate picture of the real degree of
scatter of the distribution. This is, in part at least,
because two things, the mean and the standard devia-
tion, are involved in it. When one reads the value
of the standard deviation of a particular distribution
he recalls that roughly three times this quantity on
either side of the mean includes the entire frequency
and this gives at once some concept of the biological
extent and meaning of the variation, in the particular
case.

There would seem to be a place of usefulness for
an adequate graphical method of depicting relative
variability for comparative purposes, so that one may
see the difference or likeness in the variation of a man
and a mouse, for example, in respect of body-weight.
It is the purpose of this paper to describe such a
graphiec method, and to illustrate its applications.

The method may best be approached through a con-
crete illustrative example. We have lately been
studying in this institute the normal variation and
correlation of the relative cell volume of human blood,
in relation to age, body-weight and stature.? The
present situation regarding the measurement and
graphical depiction of variation in these four charac-

1 From the Institute for Biological Research of the
Johns Hopkins University.

2 Cf. Pearl, R, and J. R. Miner. ‘‘A Biometric Study
of the Relative Cell Volume of Human Blood, in Normal
and Tuberculous Males.’’ Johns Hopkins Hospital Bulle-
tin. " In press.
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The Significance of the
Physical Constitution in

Mental Disease .. ..

By F. I. WERTHEIMER and FLORENCE E. HESKETH,
Johns Hopkins Hospital and Medical School.

Of interest to neurologists, psychiatrists,
medical men, anthropologists and eugenicists.
“ Constitutes a remarkably complete study
in medical anthropometry. The authors have
apparently carried out their investigations
painstakingly and have stated their conclu-
sions conservative?.”
—Canadian Medical Association Journal,
February, 1927.

Cloth bound 20 figures, 5 plates Bibliography
PRICE, $2.50

Muscular Contraction
and the Reflex Control

of Movement .. ..
By J. F. FuLroN, B.Se. (Harvard); M.A,,
Ph.D. (Oxon).

For more than a decade such a book as this
has been needed. It presents a wealth of ma-
terial valuable to biologists, physiologists,
anatomists and psychologists, elsewhere un-
available,

It is based on the author’s own researches.
In addition to throwing light on complicated
and obscure events in brain and spinal cord, it
summarizes recent developments in neuro-
physiology.

Two hundred and fifteen illustrations and

the bibliography of 1066 references are valuable
adjuncts.

Cloth, gold stamped 659 pages Illustrated
PRICE, $10.00

Enzymes
Description, distribution, principles,
methods of preparation, applications.
By 8. A. WARsMAN, Ph.D., New Jersey Ezperi-
ment Station, and W. C. DavisoN, M.D.,
Johns Hopkins Hospital.

One of the most detailed and comprehensive
studies of enzymes so far attempted.

Discusses enzymes of the human and animal
ody, plants, seeds, and microdrganisms. Out-
lines chemical and physical properties govern-
Ing activity and secretion; discusses the role
of enzymes in biological processes; compiles
Practical applications.

Every scientific worker will find this book
worth-while, for it is likely to serve as the
authentic text on enzymes for years to come.

Cloth bound Bibliography Index
PRICE, $5.50
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Marine Biological Laboratory
Woods Hole, Mass.

gacll)litlels for Prlfseclnrfh in Zgolgg{,
mbryology, ysiology, an ot-
INVES:TIGATION any. Fifty-two private laboratories
Entire Year $100 each and ninety-four private
laboratories $200 each for not over
three months, Fifty-six tables are available for beginners
in research who desire to work under the direction of mem-
bers of the staff. The fee for such a table is $50.00.

Courses of laborato: instruction

INSTRUCTION With lectures are offered in In-

vertebrate Zoology, Protozoology,
June 28 to August Embryology, Physiology, and Mor-

phology - and Taxonomy of the
8, 1927 alfae. Each course uires_ the
full time of the student. Fee, $75.00.
BIOLOGICAL SUPPLIES
1-
SUPPLY For the classroom, museum oOr col

or.
First class preparations.
DEPARTMENT Scid for niew (iozg) Gatalogue No. 1
. ological an mbryological ma-
Open the Entire  terlal” Lite Histories and Habitat

v Groups.
ear Catalogue No. 2, Botanical
— material. |
"“ "ﬁ,‘ Catalogue No. 3, Microscopic
Y des.

Address all correspondence regard-
ing material and catalogues to:

Supply Department,
GEO. M. GRAY,
Curator, Woods Hole, Mass.

The annual announcement will
be sent on apgllcatlon to The
Director, Marine Biological Labora-
tory, Woods Hole, Mass.

Every
Laboratory
Needs
This

<X

Victor Interval Timer
with Automatic Alarm

Measuring time in periods ranging from
15 seconds to 2 hours

Price $450
Over 30,000 in use!
VICTOR X-RAY CORPORATION

Merchandising Dept.
2012 Jackson Boulevard Chicago, Illinois
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NIVERSITY

" SAINT LOUIS
School of Medicine

NEW ADMISSION REQUIREMENTS

At least three years of approved college
work including specified requirements in the
sciences.

DEGREE OF B.8. IN MEDICAL
SOIENCE

This degree may be awarded at the end of
the third or fourth year to students fulfilling
certain conditions including the preparation
of a thesis.

DEGREE OF DOCTOR OF MEDICINE

Upon satisfactory completion of preseribed
four-year course. .

For catalogue and information, address
THE DEAN, Washington University
School of Medicine, 8t. Louis,
Missouri

Johns Hopkins University
SCHOOL OF MEDICINE

The School of Medicine is an Integral Part of
the University and is in the Closest Affilia-
tion with the Johns Hopkins Hospital.

ADMISSION

Candidates for admission must be graduates of ap-
roved colleges or scientific schools with at least
'wo years' instruction (including laboratory work)
In chemistry, and one year each in physics and biol- -
ofy, together with evidence of a reading kmowledge
of French and German.

* Each class is limited to a maximum of 75 students,

men and women being admitted on the same terms.
Applications may be sent any time during the aca-
demic year but not later than June 15th.

If vacancies occur, students from other institu-
tions desiring advanced standlnf may be admitted
to the second or third year provided they fulfill our
requirements and present exceptional qualifications.

INSTRUCTION

The academic year begins the Tuesday nearest Oc-
tober 1, and closes the second Tuesday in June. The
course of instruction occupies four years and es-
pecial emphasis is laild upon practical work in the
laboratories, in the wards of the Hospital and in the

dispensary
TUITION

The charge for tuition is $400 per annum, payable
In three installments. There are no extra fees ex-
cept for certain expensive supplies, and laboratory
breakage.

. Inquiries should be addressed to the Execu-
tive Secretary of the School of Medicine, Johns
Hopkins University, Washington and Monu-
ment Streets, Baltimore, Maryland.

School of Medicine
Western Reserve University

Cleveland, Ohio

NEW LABORATORIES AND
HOSPITALS

RESTRICTED CLASSES
THOROUGH INSTRUCTION
LARGE CLINICAL FACILITIES

HIGH STANDARD OF SCHOLAR-
SHIP

Admission confined to students having aca-
demic degrees and to Seniors in Absentia.

For information address:

THE REGISTRAR
2109 Adelbert Rd. CLEVELAND

School of
Medicine and Dentistry

THE UNIVERSITY OF
ROCHESTER

Medical School, Strong Memorial Hospital and
Out-Patient Department of the University of
Rochester and the Municipal Hospital of the City
of Rochester, all under one roof. Medical, Sur-
gieal, Obstetric, Pediatric, Contagious and Neuro-
logical patients admitted. Unusual opportunities
for school and hospital cooperation in medical
and dental teaching.

Admission

Medical and dental candidates must have com-
pleted three years of college work with special
requirements in chemistry, physics and biology.
The entering class will not exceed 40, men and
women being admitted on equal terms.

" Tuition
Charge for tuition will be $300 per annum, pay-

able in equal installments at the beginning of
each gsemester.

For information address

The Dean—School of Medicine and Den-
tistry, Crittenden Blvd.,, Rochester, N. Y.
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These four factory qualifications are extremely important and
should be given primary consideration by everyone contem-
plating an investment in Laboratory Furniture.

School Officials interested in the installation of Laboratory
Furniture for the teaching of Physics, Chemistry, Biology,
Agriculture, Electricity, Domestic Science, Manual Training,

etc., should write for a copy of the very complete Kewaunee
Book. It will be sent free.

LABORATORY FURNITURE EXPERTS

C. G. CAMPBELL, Treas. and Gen. Mgr.

115 Lincoln St. 7o Fifth Avenue
Kewaunee, Wis, New York Office
Offices in Principal Cities



