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Foreword
HIGHER EDUCATION in the United States has undergone rapid

changes in recent years. But to meet the future challenges of
increasing enrollments and demands for improving quality of edu-
cation, the colleges and universities of the nation must change at an
ever increasing rate.

This publication is an attempt to shed some light on one basic aspect
of the problem of increasing enrollmentspredicting future college
and university enrollments at both the state and local level. It presents
the latest techniques for the development of the best possible esti-
mates of future enrollment levels and for effective presentation of
these estimates. In addition, admissions officers and registrars may
find that certain of the approaches and methods suggested herein will
also be applicable to other areas w?:hin their interest.

The American Association of Collegiate Registrars and Admissions
Officers is grateful to Dr. L. Joseph Lins, University of Wisconsin,
for bearing the entire responsibility for the preparation of this publi-
cation.

UL

ROBERT E. HEWES
TED MCCARREL



Preface

IN
SOUND educational planning, one is concerned with future in-

structional staff, physical facility, housing facility, and curricular

needs. A college or university might find that, in defining its require-

ments for instruction, research, and service, many of its programs are

unlike those programs found essential by other colleges or universi-

ties. However, educational institutions, whether or not recognized

primarily as leaders in research and service, have the education of the

future labor force as one of their prime responsibilities.
These students, growing in intellectual maturity through the com-

bined efforts of all facets of educational endeavor, will become the

scholars, the scientists, the technicians, the specialists, and the laborers

of tomorrow. These persons' efforts will determine whether this na-

tion in all of its elements will grow and prosper or will stand still

and perhaps fall prey to some autocratic foreign power. The prepa-

ration of these persons is a real responsibility of our educational
institutions, a responsibility which cannot be taken lightly.

Various levels and types of education will be available and accepta-

ble to the youth of the future. Unless there is foresighted educational

planning, levels of educational attainment may be determined as
much by lack of facilities as by lack of intellectual ability. As a nation,

we can ill afford to follow a laissez-faire policy and, as a result, fail

to plan ahead.
This report attempts to identify means by which institutional

representatives might make projections of enrollment for their re-

spective institutions of higher education. One need only look at
community, city, state, and national birth figures to note that collec-

tively the colleges of the nation soon may expect substantial increases

in enrollment. Not only has there been an increase in births, signify-

ing a larger potential group from which the colleges might draw

larger numbers of students, but also state and national reports indicate

that a larger and larger proportion of the post-high school population
is seeking additional formal education.

Some persons have represented the anticipated large increases in

enrollment as a tidal wave, a deluge, or a flood. This implies that our
colleges will be inundated in the future. It is true that, unless there is

adequate long-range planning, our colleges may not be able to serve

all the students who desire post-high school education. This long-
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range planning will require carefully prepared projections of enroll-
ment, of economic and social change, and of administrative and
research needs. On these bases and all facts which can be gathered,
each institution must determine its requirements for physical facilities,
for housing students and faculty, for adequate curricula, for compe-
tent instructional staff, and for health and recreational programs.

All institutions are concerned with the probable size of their re-
spective student bodies. Enrollment is closely related to instructional,
building, and curricular needs. It is hoped that through a report of
this type, basic assistance in method can be given to persons who are
concerned with making enrollment projections. This report will deal
with how to make, not with how large will be, estimates of enroll-
ment. A companion publication might present information on the
numbers of potential students by states, by areas, and for the nation.
Since this writing is so close to the time of the preparation of the
1960 U. S. Census data, it is felt that actual nation-wide projections
might be deferred until those census figures are available.

The writer wishes to acknowledge with appreciation the assistance
given in critical evaluation of this report by Ted Mc Carrel, Registrar
and Director of Admissions at the State University of Iowa and Vice-
President in Charge of Professional Activities of the American As-
sociation of Collegiate Registrars and Admissions Officers, and by
Robert Hewes, Registrar at the Massachusetts Institute of Technology
and Chairman of the Committee on Research and Service of the
American Association of Collegiate Registrars and Adrni5sions Offi-
cers. To those state representatives, listed at the end of this report,
who so faithfully brought together enrollment projection reports for
their respective states and forwarded these reports to the author, and
to Mrs. Allan Erickson and Mrs. Richard Hough, who typed,
proofed, and corrected the manuscript, the writer is deeply grateful.

L. J. L.
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CHAPTER I

Introduction

THIS REPORT is an attempt to assist the many individuals through-
out the country who have need for making institutional and/or

state-wide estimates of future college enrollments. It is not intended
to be a "magic potion" to cure all the ills of inadequate forecasting
methods. It will not provide a system of birth or potential college
age-group figures to which, as a last resort or for want of an easy way
to provide a rapid forecast report, one can go and, after a little
arithmetic manipulation, submit a statement or treatise aimed at
"proving" that enrollments will increase.

Making enrollment projections for any institution is not a simple
assignment. As much care must be exercised in their preparation as
is true of any research. The problem as well as its basic assumptions
or postulates should be stated and defined. A hypothesis or hypotheses,
after being formulated, should be evaluated in terms of agreement or
lack of agreement with observed facts, and should be tested for logical
consistency. After testing, each hypothesis is restated and retested. Ob-
jectivity is the keynote of this approach. There is no substitute for
experience' and well thought-out subjective judgments; however, re-
search does not start with conclusions and proceed as a method to
prove those conclusions. Research, and for that matter a carefully
worked out enrollment projection, does not supplant the need for
sound administrative judgment. It does, however, make that judg-
ment better informed and more intelligent.

GENERAL CONSIDERATIONS IN ENROLLMENT PROJECTIONS

The writer believes that no college can use the presently available
national projections of enrollment as the best source of data for
estimating its future college population. These estimates are correct
in indicating that, collectively, higher educational institutions can
expect substantial increases in enrollment. It is questionable, how-
ever, that these projections can be interpreted even nationally in terms
of how much this increase will be. It is doubtful that state or institu-
tional estimates will be as accurate when based upon national projec-
tions as when baled upon conditions prevailing at the state or
institutional level.

1



2 METHODOLOGY OF ENROLLMENT PROJECTIONS

The writer is reminded of his early years on a farm. He discovered
early that a hay rake had the potential for raking hay into a windrow;
however, until it was adjusted to the conditions of a parti ilar field,
it could not be expected to do a thorough job of raking up all the hay.

This same thinking applies to enrollment projections. All factors
related to the enrollment of a particular institution must be con-
sidered. These factors must be analyzed and, as far as possible, con-
trolled in order to do tile best job of forecasting. It is often assumed
in national projections, for example, that the undergraduate college-
age pool consists of individuals who are 18 through 21 years of age.
Generally it is true that a greater proportion of college undergradu-
ates are in this age range than in any other four-year age range. It is
questionable, however, that the enrollment in any undergraduate
college or collection of colleges consists of an equal proportion of the
youth at each of the ages 18 through 21.

Quite frequently it is assumed that 18 year olds are representative
of a freshman class. The proportion of college or univerity freshmen,
who are of a certain age, may vary from one institution to another. At
one university, enrolling over 5,000 students, it was found that 4.8
per cent of the freshmen were 17 years of age, 51.4 per cent were
18 years of age, and 19.0 per cent were 19 years of age. The ages
ranged from 10 through 44 years with a mean age of 19.8 and a
median age of 18.9. On another campus of the same university with
an enrollment of over 17,000 students, 65.7 per cent of the freshmen
were 18 years of age; the range of ages was from 16 to 55, inclusive.

On this second campus, 51.7 per cent of the total student body
were within the age range of 18-21; 13.9 per cent were 18 years of
age, 13.0 per cent were 19 years of age, 12.9 per cent were 20 years
of age, and 11.9 per cent were 21 years of age. Within the age range
of 18-24, there were 71.7 per cent of the students; 8.6 per cent were
22, 6.2 per cent were 23, and 5.2 per cent were 24 years of age. The
total range of ages was from 16 through 64 with 98.3 per cent being
under 40 years of age. This campus had nearly 4,000 students regis-
tered in the Graduate School.

It would seem that using an 18-21 year age group, or any other age
range for that matter, without weighting according to the relative
proportion of students in college of each age, would be like baking a
cake after using the same amount of zach ingredient of the batter. If
the 18-21 year age range is not representative of the population from
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which the students are drawn and if the proportion of students by age
is not taken into consideration, it is questionable that the forecast
data will be useful except as a very general indication of future en-
rollment potential.

It is evident that education beyond high school encompasses a much
wider range than the four-year span immediately following high
school graduation. The socio-economic change following World War
II has changed the pattern of college attendance. Many persons older
than the traditional college-age group are entering college for the first
time or are returning to college for further education in order to
compete in business, science, and industry. There has been an in-
creasing emphasis upon post-baccalaureate education to meet the de-
mands for better prepared persons in research and technological
positions.

A second major problem in national projections of enrollment has
been inadequate definition of a student. Definitions of enrollment
and conceptions of what is requested on an enrollment questionnaire
have changed. Not all institutions are using a uniform definition in
reporting. Over a period of time the same institution may have
changed its method of reporting. For a number of years one uni-
versity, of which the writer has knowledge, included only day stu-
dents on national questionnaires while at present, unless requested
otherwise, includes all students taking work creditable toward a
degree. The projections made from incomplete and unreliable basic
statistics are subject to the inadequacies and limitations of those statis-
tics. All too frequently there has been no distinction made between
on-campus and extension center or branch campus students, between
full-time and part-time students, between day and night students, or
between regular class and correspondence students.

Since i.. determination of the size of a student body is so im-
portant in institutional planning, it is imperative that there be a
purposeful, nation-wide effort to establish more adequate definitions
of students and more complete standards, procedures, and machinery
for collecting and compiling college and university enrollment statis-
tics. A committee of the American Association of Collegiate Regis-
trars and Admissions Officers, in cooperation with representatives of
national organizations, is attempting to prepare a basic data and
definitions report. It is important that uniform definitions be es-
tablished; it is just as important, assuming adequate definitions, to

.4



4 METHODOLOGY OF ENROLLMENT PROJECTIONS

conduct a far-reaching educational program in order that imple-
mentation of the definitions will be complete. Except in a general
way, it is hardly possible for national projections, based upon re-
ported students, to represent the college population of the future
unless uniform definitions are used.

A third difficulty in national projections is that the system for
making the national projections is frequently applied to the states
within the nation. The migration of potential or actual students is
not uniform from state to state nor are the population survival rates
the :Arne for all states.

DEFINITIONS, PURPOSES, AND ASSUMPTIONS BASIC TO
ENROLLMENT PRO JECTIONS

The primary emphasis in this report is on projection methods for
individual institutions. Before making an enrollment projection, each
institution should define its aims and purposes as carefully as possible
and attempt to identify its long-range goals. Will the institution limit
its enrollment, or is it committed to accept all individuals who meet
certain general requirements? Will sufficient housing be available for
the number of students who might desire to attend the institution? Is
the anticipated building program adequate to provide the necessary
instructional facilities? Is it possible to secure sufficient qualified staff
members? Will there be changes in the size of the area to be served?
What changes may be anticipated in admissions requirements? Will
there be changes in present programs or new programs added?

More general factors should be kept in mind also. Can changes in
the economic structure of the patronage area be anticipated? Is there
evidence that an increasing or a decreasing per cent of high school
graduates will seek higher education? Can one detect tendencies for
colleges within the area or in other states to restrict enrollment? Will
a higher proportion of students continue for post-baccalaureate work?

These are only a few of the questions which the person making an
enrollment forecast should attempt to answer prior to making the
forecast. If definite answers are not possible, a framework of logical
assumptions should be set up using the best data available.

One notes from the above questions that the projection of enroll-
ments is not merely a statistical problem. In enrollment projection,
the statistical study of past enrollment records must be supplemented
by knowledge which may be quite non-statistical in nature. College
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enrollments are dependent upon a large number of complex factors
which are difficult to analyze. Some of the factors affecting future
enrollments might be quite different than the factors which were
operative in determining the enrollments of the present and past.
Some factors which affect the size of college enrollments are changes
in economic and international situations, birth rates, veteran enroll-
ments, provision of educational benefits and/or loan and scholarship
programs, high school enrollments, unusual migration, changes in
mortality rates, and Selective Service drafts and deferments.

Some factors operate continuously for a number of years; other
factors are important for a time and later may not need to be con-
sidered at all since they no longer apply. New factors, not known or
not operative at present or in the past, may appear as important
factors in the future. Persocs making enrollment projections cannot
be aware of the future operation of all factors; consequently some
error in projectioa might be expected. It is a continuous responsibility
to make and revise enrollment projections.

Throughout this report, reference is made to projections or fore-
casts rather than predictions. The projection represeats a normal or
mean trend during the period of projection and is based upon
specified assumptions. For any given year within the forecast period,
it can be expected that the actual enrollment may fall above or below
the projected trend line. However, if the projection is a good long-
range projection, the total positive errors should be about the same as
the total negative errors about the trend line. In any forecast, there is
a normal range of error due to factors which cannot be completely
or even partially controlled. In making projections, it is well to
anticipate the variations through projecting a high, medium, and low
enrollment number for each point (year) for which a forecast is
made.

In general, enrollments in institutions of higher education depend
upon the respective institution's power of attracting students from a
pool of educationally qualified individuals and upon the desire and
ability of those students to continue their study. The enrollment of
each institution is affected by factors probably characteristic only to
the institution in question. Each institution, for example, draws its
students initially from a group of high school graduates or from some
other institution in which the high school graduates began their
collegiate experience. Each institution is affected, therefore, by the
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rate of high school graduation within the population from which
it draws its students and by the rate of college attendance of the
high school graduates. Each institution may have a characteristic
service area, admissions policy, and rate of attrition.

It has been indicated that the forecast is based upon a well thought-
out formulation of assumptions. Unless this is true, the forecast may
be mere guesswork or speculation. A large amount of reliable, de-
tailed, and relevant data upon which to base the assumptions is
essential. Good forecasts will call for logically integrated, analytical
techniques.

Thorough consideration should be given to the purpose of the
forecast prior to collecting data and formulating assumptions. If the
purpose of a long-range forecast, for example, is to attempt the
determination of future instructional building needs; if the facilities
used by students during the day will meet the needs of students en-
rolled at night; and if it can be anticipated that the number and
sizes of classes held at night at a particular hour will be no greater
than the maximum during any of the hours during the day, then the
forecast may be based upon day enrollment only.

If the purpose of the forecast is to determine future instructional
staff needs, there should be a clear definition of faculty work loads
and a knowledge not only of the mean number of credits per student
but also of the relative sizes of classes. Facts should be available on
the number and distribution of credits carried by full-time and part-
time students as well as the time of day students desire and can
attend classes. It may be necessary to define students and faculty in
terms of full-time equivalent.

The person making the enrollment projections must be aware of
the purposes and plans of the institution for which the projection is
made. He therefore should be informed of administrative decisions
as those decisions arc being made. These decisions are related to the
conditions over which the institution has control. A college, for
example, can control the size of its student body through an arbitrary
ceiling on admissions, through increased tuition and/or fees, through
higher admission and academic standards, through adjusting the
proportion of in-state to out-of-state students admitted, through
changes in the academic offerings, etc.

There are, however, conditions over which the college has little or
no control. Among these conditions are population changes and shifts
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in population, military crises, economic change, and modifications of
the social structure. If, for example, there is a sudden shift toward
higher educational requirements in the labor force or if employers
give increasing priority to job applicants with a college education, the
potential demand for college education will be increased.

A sudden upward shift in a state's economy usually results in more
college applicants. On the other hand, numerous institutions have
found that during the first years of a recession or depres iion there is
a tendency for more students to seek college admission; if the depres-
sion continues, it can be expected that there will be a downward
shift in college attendance unless scholarship and loan programs pro-
vide the funds not otherwise available. Several recent studies have
indicated that the proportion of academically qualified students who
will attend college is more closely related to the education of the
parents than it is to the wealth of the families. Thus if, within the
area from which the students are drawn, there are industrial changes
which cause a shift in the amount of education of the labor force, it
can be expected that there will be a change in the proportion of high
school graduates who will attend college.

The remaining sections of this report will be divided into four
chapters: (1) Enrollment Projection Techniques, ( 2) Short-Range
Estimates of Enrollment, ( 3) Long-Range Projections of Enrollment,
and (4) Data Presentation. Projections for a particular institution,
state, or the nation will not be made. It is expected that the persons
most familiar with the characteristics of and circumstances surround-
ing a college or university are the persons associated with that college
or university, and that therefore no useful purpose would be served
here by attempting projections. However, in the chapter on long-
range projections, the writer will briefly set up a projection analysis
for a theoretical commuting-type institution. Most of the assumptions
will be based upon actual data for an. institution in the United States.



CHAPTER H

Enrollment Projection Techniques
Ar PRESENT, there are four methods in lis c. for making enrollment

projections: (1) curve-fitting, (2 ) ratio, (3 ) cohort-survival,
and (4) correlation analysis. In practice, the best technique for a
particular institution or state or the nation may be a combination of
these methods. The writer asked a representative of each state in the
United States to forward institutional and state enrollment projection
reports to him. The most frequent technique used in these reports,
whether for institutional or state purposes, is the ratio method.

Generally, representatives of states, in which nearly all of the ma-
jor institutions are under private control, informed the writer that no
state-wide projections had been made and that most institutions were
not concerned with long-range projections since it was expected that
the enrollments would be limited. In attempting to keep the enroll-
ment as near as possible to the maximum number desired, representa-
tives of these institutions need short-range estimates, however, to in-
dicate how many new students can and should be accepted.

CURVE-FITTING MFTHOD

Enrollment projections by the curve-fitting method consist of de-
termining the functional relationship which exists between past en-
rollments and years. This functional relationship then is projected to
the year or years for which the potential enrollment number is de-
sired. It is assumed that enrollment trends, based upon historical en-
rollment data, will continue and that the influences of the recent past
are indicative of the factors which will operate in the future. The en-
rollment of the past according to time may take the form of one of
many curves.

There may be a linear relationship between enrollment and time.
The technique for projection would be that of least squares in cal-
culating the constants a and b of the equation Y = a + bX in which
Y = the estimated enrollment, X is the deviation in years from the
year chosen as a base, a is the enrollment of the base or beginning
year, and b is the estimated annual increase or decrease in enrollment.
This technique minimizes the squares of the deviations of the actual
data points from the trend line so that, in fitting the curve, the sum

8
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of the squares of the deviations from the trend line is a minimum or
equals zero.

The growth of enrollment may follow an exponential trend in
which year is in arithmetic progression and enrollment is in geometric
progression. Thus the relationship between year and enrollment
would be an exponential function of the form Y = abx, where Y =
enrollment. If the exponential curve is reduced to logarithmic form,
log Y = log a + x log b, the equation becomes a straight line trend
of logarithmic values and the least-squares technique can be used for

curve fitting.
A variation of the general exponential trend is the modified ex-

ponential trend of the form Y = k abx. This is a form of growth
curve in which the curve increases at a constantly decreasing rate; it

might be used where the enrollment data shows a rather rapid in-
crease at first and gradually tapers off to a relatively stable state. For
the method of computing the modified exponential trend, the reader
is referred to Croxton and Cowden.1

A logistic curve may fit the enrollment trend where there is a rela-
tionship between the past population growth and growth of enroll-
ment.2 This method can be used if the per cent rate of increase in
population growth is a linear function of the growing variable, en-
rollment.

It may be that a second-degree parabola should be fitted to the
enrollment data. This could occur if the enrollment data follows a
decreasing pattern for a time and then increases or vice-versa. This
trend would be expressed by the equation Y = a -I- bX + cX2. The
constants b and c give the curvature of the trend line. The line would

fitted by the method of least-squares. It is doubtful that knowl-
edge of future conditions would warrant long-range forecasting on
the basis of a second degree parabola.

If a curve-fitting technique is used, it naturally is important to be
sure that the curve fitted is the curve which should be fitted. The
curve should be tested for goodness-of-fit. It may be that the projec-
tion from a fitted-curve will be in error for two principal reasons:
(1) an incorrect curve is used, or (2) it was not possible to control

all of the factors.

'Frederick E. Croxton and Dudley J. Cowden, Applied General Statistics (New
York: Prentice-Hall Inc., 1940), pp. 441-447.

H. P. Kuang, "Forecasting Future Enrollment by Curve-Fitting Techniques," T he
Journal of Experimental Education, Vol. XXIII, No. 3, March 1955, p. 272.
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This report will not go into detail on the methods of curve-fitting.
It is assumed that if the person making enrollment projections does
not understand curve-fitting techniques, he either will use simpler
methods for projecting or will need greater background than can be
presented in this limited publication. With the inability to control
some factors which may affect future enrollments, it is questionable
that a curve-fitting technique will produce more nearly correct pro-
jections than would some other method in which the variables are as
carefully defined and controlled. It is entirely possible that a curve
which fits enrollment data for a past group of years will fail as a
projection device for the next few years.

RATIO METHOD

The ratio method determines the ratio between the persons en-
rolled in college and the college-age population of which those per-
sons are a part. This method has been used widely but, as generally
employed, is inferior to the cohort-survival method to be presented
in the next section of this chapter. The ratio method can be, but sel-
dom is, used to forecast freshman, sophomore, junior, senior, etc. en-
rollments separately. More generally the ratio used is that of the
division of the total college enrollment by the total college-age pool
defined as all individuals in a geographic area who are 18-21 years
of age or 18-24 years of age.

As indicated in Chapter I, an age pool in which each age is given
equal weight more frequently than not is a poor representation of the
population from which the students come since the proportion of stu-
dents at each age in any given; institution is rarely the same. A better
estimate can be made by weighting the population by age according
to the relative weighting of ages within the college enrollment group-
ing.

Table I shows the distribution of ages of students in the State ef
Colorado.3 One notes that in none of the two-year age ranges is the
per cent of the enrollment the same or nearly the same as in any other
two-year age range. In none of the collective college divisions is more
than 73 per cent of the student body represented by a four-year age
range. In the four-year publicly-supported institutions, 63 per cent of
the students are 18 but less than 22 years of age.

From: Legislative Committee Education Beyond High School, "Post High School
Enrollment Projections in Colorado Four Year Institutions and Junior Colleges,"
August 1959 (Preliminary Report), Part II, p. 4.
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TABLE I
AGE DISTRIBUTION OF TOTAL ENROLLMENT AT

COLORADO COLLEGES AND UNIVERSITIES*
(Fall Enrollment, 1958)

Publicly-Sup-
ported 4-Yr.

Publicly-Sup-
ported Junior Private

Colleges Total
Age Institutions Colleges

No. % No. % No. % No. %

Under 18 487 2.2 235 7.3 233 3.1 955 2.8
18-19 8,401 37.0 1,847 57.2 1,964 25.7 12,212 36.4
20-21 5,902 26.0 508 15.7 1,751 22.9 8,161 24.3
22-23 2,565 11.3 253 7.8 826 10.8 3,644 10.9
24-25 1,687 7.4 163 5.1 810 10.6 2,660 7.9
26-27 1,383 6.1 71 2.2 627 8.2 2,081 6.2
28-29 723 3.2 29 .9 411 5.4 1,163 3.5

30 & Over 1,539 6.8 122 3.8 1,020 13.3 2,681 8.0

TOTAL 22,687 100.0 3,228 100.0 7,642 100.0 33,557* 100.0

*Total number on which age data were available, 33,557. Colorado Woman's Col-
lege is not included in the total.

To employ the ratio method, it is necessary to have past and pres-
ent data relative to the number of individuals in the college-age
range, which is representative of the college enrollments, and to have
historical information concerning the weighted proportion of the col-
lege-age range population which attended the college or collection of
colleges for which the projection is being made. There should be
separate projections for undergraduate and for post-baccalaureate-
graduate and professional-students.

The enrollment grouping for which the projection is desired must
be analyzed carefully over a period of years. The sex distribution by
age and by class should be determined. In order to discover the pop-
ulation to be used as a basis for the projection, the enrollment must
be distributed according to the geographic areas from which the stu-
dents come. These areas may be high schools for the commuting col-
lege or counties or parishes for the college attracting students from
wide areas; the area may encompass a number of states. When the
area or areas from which the students come is determined, the next
step is to evaluate whether or not there has been a consistent pattern
in the distribution of students by area. The present college-age pop-
ulation of the area or areas and the anticipated college-age population
should be known. The latter may be based upon births corrected
for deaths and migration. The college-age population figures are
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weighted according to the proportion of students from each area by
age.

The college enrollment is divided by the weighted college-age
population for each of a number of years to determine the changes
in the ratios. The ratios obtained for successive past years are ex-
amined and a decision is made whether to use the median, most re-
cent, or mean ratio, or whether a definite trend following a consistent
pattern has been established. The median, most recent, or mean ratio
generally would represent a minimum projection since the projection
of college attendance is based upon a constant percentage of the
college-age population.

The ratio trend takes into account increases or decreases in the
ratios, and it projects these increases or decreases to the future. How-
ever, in this type of enrollment projection it is customary to assume
that the rate of increase or decrease will not continue indefinitely but
will level off after a certain number of years; this may represent a
normal projection. The continuation of an increasing ratio over the
entire projection period may be considered to be a maximum projec-
tion.

An enrollment trend, in a certain sense, is an established habit. It
is likely to continue unless there are changes in the factors affecting
enrollment. It is entirely possible that even the experience of the past
few years is not representative of the experience to be anticipated in
the future. A certain element of personal judgment should be used
particularly if this judgment is based upon a basic understanding of
the factors affecting enrollment.

When the future ratio trend and the future college-age population
is determined as accurately as possible, the future college enrollment
is estimated by multiplying the future college-age population by year,
by the median, mean, most recent, or increasing or decreasing ratio.
It rarely is necessary to anticipate births since a projection of about
17 years into the future is sufficient for nearly all institutions or states.
A 17-year projection normally can be based upon actual births since
there are few college students who are under 17 years of age. It may
not be necessary or desirable, for practical reasons, to use the popula-
tion covering the entire age-range of the college enrollment. The ex-
perience of the particular institution or collection of institutions may
indicate that omitting the upper extremes of ages will not greatly
affect the projection.
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There are numerous sources of information relative to population
and college enrollments. Before any of these sources are used, it is
essential to discover whether the available information is applicable
to the college or collection of colleges for which enroliment projec-
tions are desired. Some sources of population and enrollment data are:

1. Department of Commerce, Bureau of the Census, Washington
25, D.C. In February, 1956, the U. S. Census Bureau released three
series of projections of the college-age population 1958-1973.4 The
projections provide alternative assumptions about migration, adjust
the basic population data for undercotmt of the population under five
years of age, and incorporate adjustments for military personnel and
college students living away from home. It should be kept in mind
that the 1950 census counted students in the area in which the college
was located while the earlier census enumerations counted students at
their home addresses.

According to the plan available at the time of this writing, the
1960 census will distinguish between persons attending public and
those attending private schools, will include more information than
in 1950 on population migration, will extend the school attendance
question to include persons through 34 years of age, and will deter-
mine the number of persons who have completed at least a year of
graduate work. There will be statistics by state of the enrollment in
school according to age with the divisions of age being 5 and 6, 7 to
13, 14 and 15, 16 and 17, 18 and 19, 20 and 21, 22 to 24, and 25
to 34 years of age. It is expected that there will be a division by sex,
by single years of age from 5 years through 24 years, by public and
private schools, and by state, and that there will be a table of the years
of school completed by persons 25 years of age and older.

The tentative schedule of publication dates for census reports in-
dicates that data on cross-classifications of age by education should
be available before May, 1962. The population figures by state, by
counties, by cities, by towns, and by villages should be available by
the end of 1960. It is expected that foreign students attending United
States colleges will be counted in the J 960 census and that United
States students attending colleges in a foreign country will not be
counted unless a special request to be counted is made to the census
representative.

Current Population Reports, Series P-25, No. 132.
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2. National and state educational associations, regional boards,
and coordinating committees for higher education. The organization
of state agencies and the information available may vary from stai:e
to state.

3. Philanthropic foundations.
4. Insurance companies. Particularly useful may be the mortality or

survival tables.
5. The U. S. Office of Education, Department of Health, Educa-

tion, and Welfare, Washington 25, D.C. It should be kept in mind
that the enrollment data presumably includes all students taking
work creditable toward a degree; consequently the enrollment data
may be more inclusive than is desired for a particular projection.

6. Some states have an agency which collects enrollment data from
all colleges within the state; quite frequently this is done by a repre-
sentative of the regional association of the American Association of
Collegiate Registrars and Admissions Officers.

7. State and national departments of public health (Vital Statis-
tics ) .

8. The office of the Register of Deeds of the various counties
b irth records.

9. Various institutional bureaus of research or offices of institu-
tional studies.

10. State departments of education. Many state departments of
education have only public schoolelementary and secondaryen-
rollment figures. In some states, it is very difficult to obtain the enroll-
ment count for private elementary and secondary schools.

11. The American Council on Education, 1785 Massachusetts
Ave., N.W., Washington 6, D.C.

12. The reports of Ronald Thompson, The Ohio State University.
a. College Age Population Trends, 1940-1970 (The American

Association of Collegiate Registrars and Admissions Offi-
cers, January 1954), pp. ii 69.

b. The Impending Tidal Wave of Students (The Amerkan
Association of Collegiate Registrars and Admissions Offi-
cers, October 1954), pp. 48.

c. "The Problem of R ising College Enrollments" (P.O. Box
311, Yonkers, New York: The College Blue Book,
1957), pp. 18.

d. "To Solve the Problem of Rising College Enrollments"
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(P.O. Box 311, Yonkers, New York: The College Blue
Book, 1959), pp. 919-934.

Thompson's publications are useful if one is concerned with a
general measure of enrollment potentialin other words, if one is
interested in whether or not increases in population can be expected,
not in how much that increase might be. The reports are more useful
on the national level than on the state or institutional level since
weighting is not done by age even fot the narrow age-range used.
Adequate correction for migration and mortality also was not made.
These publications have been very useful; they have emphasized the
need for long-range educational planning and for immediate con-
sideration of providing for increasing educational responsibilities.

13. Student migration reports.
a. The Home State and Migration of American College Stu-

dents, Fall 1958 (The American Association of Collegiate
Registrars and Admissions Officers, March 1959), pp. 60.

b. A Supplement to Home State and Migration of American
College Students, Fall 1958 (The American Association
of Collegiate Registrars and Admissions Officers, Decem-
ber 1959), pp. 41.

c. Story, Robert C., Residence and Migration of College Stu-
dents, 1949-50 (Washington 25, D.C.: Federal Security
Agency, Office of Education, 1951), pp. vi + 61.

The two former reports present data on the migration of college
students for the fall of 1958, while the latter is a report of the migra-
tion of college students for the academic year 1949-50.

COHORT-SURVIVAL METHODS

Originally, a cohort was a unit of infantry in the Roman army. It
consisted of one-tenth of a legion, or about 600 men. The word
"cohort" in this report is used to designate a group of individuals
having a similar classification trait.

The cohort-survival technique is a method based upon the extent
to which a group of individuals survives by grade from first grade
through college (grade-succession) or upon the extent to which a
group of individuals survives by year of age from birth through the
age of college graduation (age-survival) . In the ratio method, for
each calendar year one ratio is computed between the college-age
pool and the persons enrolled in college. In the cohort-survival
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method a system of ratios is set up to determine the college enroll-
ment for each calendar year; for example, in the grade-succession
method, a ratio of second grade to first grade, a ratio of third grade
to second grade, a ratio of fourth grade to third grade, etc. is com-
puted. Thus the cohort of a particular year is followed through grade
succession until the senior year in college and perhaps on to post-
baccaLzureate college years.

Grade-Succession

The number of students in a particular grade is based upon the
number of students in the next lower grade the previous year minus
the number of deaths and students retained in that lower grade or
who drop out of school or transfer to another school. Added to this
figure is the number of students retained in the grade in question and
the transfers in from other schools.

The survival rate (ratio) from grade to grade is computed for a
series of cohorts of successive years and a trend is established. It may
be assumed that the survival rate will remain constant in which case
only one cohort of first graders would be followed through all grades,
elementary and secondary, to college. The latter assumes no changes
in migration, mortality, or tendency to continue in school. If changes
in net migration, mortality, or school attendance are anticipated dur-
ing the forecast period, the data should be modified according to
changes in these factors.

Long-range projections of college enrollments are possible by pro-
jecting the grade-to-grade ratios to high school graduation. The high
school graduation group then becomes the cohort; persons are in-
cluded who are graduates of high schools contributing to the enroll-
ment of the college or collection of colleges for which the forecast is
made. Weighting can be according to the degree of contribution by
each high school.

The graduation group, or if preferable the twelfth-grade school-
year enrollments, are "survived" to the freshman classification in the
college or collection of colleges. The collegiate enrollment is then
based upon the class-to-class survival from freshman to senior years
in the,, collegiate institution or institutions.

A new cohort usually is necessary for graduate enrollment projec-
tions. This cohort generally is composed of persons who ,:eceived
their baccalaureate degrees from a number of colleges since many
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institutions, particularly those with large graduate enrollments, at-
tract post-baccalaureate students from colleges with or without a grad-
uate program as well as from their own graduating classes. For many
students, there is a span of years between the year of being granted
the baccalaureate degree and the year of beginning gradu?--- work;
thus, insofar as possible, all pertinent information relative to deferred
as well as immediate graduate education after the baccalaureate de-
gree should be gathered and used in making the projection.

Age-Survival

The age-survival method is the same in principle as the grade-suc-
cession method. The chief difference is that survival ratios are com-
puted from age-to-age rather than from grade-to-grade statistics. In
many states, complete enrollment data for elementary and secondary
schools are not available since the State Department of Education, or
any other central enrollment collection agency, does not have ade-
quate data on elementary and secondary enrollments in the private
schools. In these states, the age-to-age survival method generally is
superior to the grade-to-grade succession method.

The number of births of individuals in the area providing students
to the college or collection of colleges is obtained. The cohort of
births is "survived" through the level of ages to college graduation.
Weighting is necessary according to mortality, migration, and the
respective contribution of each sub-area to the total college enroll-
ment. From one sub-area, for example, a very small percentage of
the college-age youth may choose to attend college; from another area
a high proportion of the college-age youth may attend. If there are
pronounced differences between the male and female number of
births, mortality rates, and contributions to the college enrollment,
it is necessary to compute the age-to-age survival by sex.

A college, which attracts students from a wide geographic area
and which frequently modifies its curricular offerings, may have diffi-
culty in identifying the initial cohort from which it will draw its stu-
dents. It may be necessary to identify the cohort which provides a
high percentage of the student body and to make the assumption that
the increases or decreases in students from the identifiable cohort is
representative of the increases or decreases to be expected for the
the entire college. This would be true, for example, of an institution
drawing heavily from in-state areas but having students also who
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come from the various states of the United States and from foreign
countries. An institution of this type may choose to make the assump-
tion that the proportion of in-state to out-of-state students will remain
the same, or it may be committed to a policy of limited out-of-state
enrollment.

If college enrollment projections are to be made for more than 17
years into the future, it will be necessary to forecast future births.
This can be done using available population and fertility data for the
area; however, it is doubtful that an enrollment projection of more
than 17 years into the future either would be reliable or that it would
be necessary for institutional planning. Therefore, space in this pub-
lication will not be devoted to projecting births.

COMBINED RATIO AND COHORT-SURVIVAL METHOD

The writer believes that for many institutions a grade-to-grade or
an age-to-age survival technique is not sufficiently superior to a sim-
pler and less cumbersome combined ratio and cohort-survival method
to warrant the extra effort. If the problem is to project enrollments
through all levels of education from first grade through college, then
there seems to be no reasonable alternative to a complete grade-to-
grade or age-to-age survival method. However, if the problem is only
one of projecting college enrollments, it may be satisfactory to set up
direct experience ratios of survival from birth to 17, 18, and 19
year olds. This assumes that the new freshman class in a college is
composed primarily of 17, 18, and 19 year olds from a readily identi-
fiable area. The ratio of freshmen to the population of 17, 18, and
19 year olds weighted according to the proportion of 17, 18, and 19
year olds among the new freshmen is determined for the past few
years. It is noted that this procedure, through building up an experi-
ence trend over a period of years automatically considers the factors
of mortality, migration, and desire for college attendance. The as-
sumption is made that the effects of mortality, migration, and desire
for further education in the future will be the same as in the past.

The ratio of the new freshman enrollment to the 17, 18, and 19
year olds in the population (mean, median, or increasing ratio de-
pending upon the experience) is used to project the future new fresh-
man enrollment. From the new freshman enrollment, a cohort-sur-
vival (grade-succession) method is used to determine the size of the
sophomore, junior, and senior classes. This will be explained more
fully in Chapters III and IV.
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The cohort-survival technique generally is superior to the ratio
method since it provides more detailed information concerning the
projected enrollments. By the same token, it requires more specific

enrollment and population data on which to base the projection. A
serious limitation of the cohort-survival method is the amount of
work involved. It is quite logical to project births to first grade attend-
ance and to use the cohort-survival technique for grade-to-grade suc-
cession through college attendance. However, any long-range projec-
tion may be in error due to unanticipated changes such as changes in
migration patterns, in economic conditions, in mobilization patterns,
in the social and political structure, etc. Whether a ratio method, a
cohort-survival metbocl, or a combined ratio and cohort-survival
method should be used for projecting enrollments rests in the good
judgment of the person making the projection. That judgment should
be as educated as pos3ib1e. It should be based upon all the data it is
possible to gather ar i upon the background assistance of all persons
who in any way can contribute to the determination of relevant fac-
tors which will or may vary over a period of time.

CORRELATION ANALYSIS

The methods of enrollment projection briefly explained thus far
in this chapter were based upon the change in enrollment with the
passage of time. The correlation analysis method is an attempt to
determine the association between enrollment (dependent variable)
and one or more independent factors or variables. It may be found,
for example, that university or college enrollment varies concomi-
tantly with the number of high school seniors and per capita income.
The variation in enrollment may be closely related to a single variable
or to a combination of variables. In any event, zero-order coefficients
of correlation would be computed brween the dependent variable of
enrollment and each of the several independent variables. If it is
found that there is a significant concomitant association between the
dependent variable of enrollment and two or more of the independ-
ent variables taken separately, a correlation matrix consisting of the
intercorrelations should be set up.

The matrix can be solved by a system of determinants or by solving
simultaneous equations. In setting up the matrix for determinants,
the independent variables would be ordered so that Xi is the variable
associated to the greatest degree with Y (the dependent variable of
enrollment), X2 is a variable with a high degree of association with
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Y but a low degree of association with X1, X3 is a variable with a

high degree of association with Y but a low degree of association

with X1, and X2, etc.
It may be that the correlation analysis method to be used would

be rectilinear or curvilinear. This can be determined best by bivariate

plotting, scatter diagram graphing. After solving the correlation ma-

trix, the beta coefficients should be changed to regression coefficients

in order that actual values, rather than standard deviation form val-

ues, of the independent variables can be substituted in the regression

equation. The regression equation takes the form of Y .._-- a + b X1
+ b2 X2 . .

The correlational method is useful in supplementing the forecast

based on a time series analysis. For some colleges, the correlational

method may be superior to any of the time series methods.
It is recognized that many persons reading this publication may not

be familiar with correlational analyses. For those who are well
grounded in statistical theory, an elaboration probably is not neces-

sary. For those who would need a great deal of background, the space

of this publication is insufficient to go into detail. For these latter

persons, the author suggests the reading of two currently available

publications:
1. Carol R. Carlson, et al. An Educational Statistics Primer (Madi-

son, Wis.: Dembar Publications, Inc., 1956), pp. v + 89. This
booklet is designed for the person who does not have a strong mathe-

matical background and is developed as a self-teaching guide. It in-

cludes measures of central tendency and variability, simple correlation

and regression, errors of measurement and sampling, and multiple

correlation. There is information on both rectilinear and curvilinear

correlation and regression and on the solution of a correlation matrix.

Particular:), emphasized in the solution of a correlation matrix is the

Aitkin Method of Pivotal Condensation with each pivot converted to

unity; this is a determinant solution.
2. Edward T. Boling; Donald A. Gardiner. Forecasting University

Enrollment (Knoxville: The University of Tennessee Record, Vol.

XXVII, No. 8, February 1952), Section F, "Correlation Analysis

Applied to Enrollment Forecasting," pp. 27-33.



CHAPTER III

Short-Range 2stimates of Enrollment
THE PRIMARY PURPOST: of a short-range estimate of enrollment is
to provide an anriaal or biennial basis for budget preparation and

educational planning. At the institutional level this may involve col-
lege or school, class, and departmental estimates of enrollment.

For some institutions, instructional and administrative costs are
directly related to enrollment size. In other institutions, particulazly
those with large evening and/or part-time programs, total enroll-
ment is a quite unsatisfactory basis on which to estimate instruc-
tional costs. In all institutions, a better index for budget preparation
may be faculty-load data and number of credits taught. The number
of students enrolled in a particular college or school within a uni-
versity, for example, may be little related to the number of credits
taught or students served by that college or school.

Departmental budgets usually are more closely related to student
credit loads and adviser loads than to the number of students classi-
fied in the department. The problem of defining, measuring, and
estimating faculty work loads and of measuring and estimating cre-
dits taught and building facilities needed could be the subject of an
entire publication.

AT THE STATE LEVEL

Short-range (annual or biennial) state-wide estimates of enroll-
ment generally are of greater importance to public institutions than
to private institutions. This is true particularly in states where the
proposed budgets for all state-supported colleges are reported to a
central state agency and in turn are consolidated by that agency and
presented to the Governor and Legislature for approval.

The state's program of higher education, however, cannot be
planned without considering the contribution of the private colleges.
There must be a cooperative effort of both public and private institu-
tions; the best educational program for the state results from the inte-
grated efforts of all institutions.

In a short-range forecast, one either is not faced with a problem
of proliferation of state and independent colleges or it should be
possible to identify the new colleges being formed and their effect

21
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upon the total enrollment distribution. The problem of short-range
projections, then, is only a matter of anticipating total enrollments in

the state and the distribution of those enrollments among the colleges.

If there is close coordination between all colleges, significant
changes in programs or facilities should be known. This knowledge
is helpful in determining changes which might affect a particular
institution or which might change the ratio of public to private
enrollment. If it is known that the private colleges within a state witi
limit their enrollments, and if there are significant enrollment in-
creases to be expected, it becomes quite obvious that either the public

institutions of the state will be expected to absorb the increases or an
increasing number of the state's students either will be applying to
out-of-state colleges or will be denied the opportunity for continued

education.
second consideration is the organization for and defined func-

tions of eublic higher education. If public higher education is served
through the combined efforts of the university, state colleges, and
community colleges, there should be a constant interchange of ideas
and plans, of definitions of programs, and of statements of pur-
poses. This interchange makes a state-wide organization more
meaningful in planning all facets of the higher educational program
staff, buildings, finances, curricula, and research and service.

There are two approaches to state-wide short-range estimates of
enrollment. In the first, each institution makes its own estimates;

these estimates then are pooled. In the second, a representative of a
central agency makes the state-wide estimates of enrollment and
determines as accurately as possible how these enrollments will be
distributed among the colleges. The writer believes that the first
method is preferable, for each institution is then responsible for its

own estimates of enrollment; these estimates should be pooled and
evaluated by the state agency responsible for the consolidated pres-

entations.
It will be noted in the following sub-section of this chapter, "At

the Institutional Level," that the enrollment of an institution con-
sists of students new to that institution ( transfer students and first-
time students to any college), continuing students, and re-entry stu-
dents. The first-time students to any college (new freshmen) is the
group with which one is primarily concerned in the short-range esti-
mate at the state level. The numbers of continuing and re-entry
students can be determined quite accurately from attrition and reten-
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tion data collected from all institutions; the very recent attrition arid
retention experience would be used in determining the student con-
tinuation expectation. It would seem that a representative of each
institution could estimate the continuing, re-entry, and transfer stu-
dents of that institution better than a representative of a central
agency could.

In determining the number of new freshmen to any college, a
central agency can be quite helpful. This agency should collect col-
lege enrollment statistics for the entire state with one category of
the statistics being the numbers of new freshmen by sex. The agency
also should collect statistics by sex on high school attendance by
areas within the state. This might be according to high school gradu-
ation or preferably by attendance in the junior year and senior year
of high school.

Using the junior and senior year high school enrollments by sex
over a period of a few years, the junior survival to seniors and senior
survival to college new freshmen can be computed. For the first year
of the biennium, the total college new freshmen for the state can
be estimated by sex by using the ratio of the new freshman enroll-
ments to the high school seniors. If possible, the ratio should be
weighted according to the contributions of the various areas of the
state to the total new freshman enrollment. For the second year of
the biennium, the junior to senior and senior to new freshman sur-
vival would be used.

The total new freshman enrollment by area can be divided accord-
ing to the recent past experience of the relative attraction of each
college in the state. In other words, for the recent past, one deter-
mines how the new freshmen have been distributed among the various
colleges.

This procedure has the limitation that non-resident students are
not considered in the estimate; the assumption probably would be
made that the per cent of non-resident students would not change.
It does not seem logical that a representative of the central agency
is best qualified to make estimates from the state totals to the institu-
tional level. If there are modifications of programs or facilities which
may change the desire of students to attend a particular institution,
the persons apt to know those modifications are the administrative
personnel of the particular institution. It, therefore, usually is advis-
able that the central state agency be instrumental in determining the
cohort pool but that the institutional representative be responsible for
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the actual estimate for the respective college. However, a total public
versus a total private college division of the estimated new fresh-
man enrollment might be the responsibility of the central state
agency; this provides a check on the total estimates of enrollment
resulting from the pooled estimates of the individual colleges.

AT THE JNSTITUTIONAL LEVEL

A short-range estimate of enrollment at the college or university
level consists in identifying and estimating the enrollments of four
major groups of students:

1. New students. These are persons never bcfore registered in a
college or university ( new freshmen) or persons never before reg-
istered in a graduate school (new graduate students) . The source
of new freshmen is high school graduates. The source of new gradu-
ate students is the institution's own undergraduate schools and col-
leges and, in addition, other colleges and universities from which
the institution draws students after they have been granted the
baccalaureate degree.

2. Transfer or advanced-standing students. These are individuals
who have completed some undergraduate or graduate work at another
college or university. For some colleges, the undergraduate transfers
may be primarily from junior colleges within the state; for other
colleges, the undergraduate transfers may be from a wide range of
colleges and universities scattered over a wide geographic area. In
some states, it has been found that a very high percentage of the
transfer students from out-of-state colleges and universities are stu-
dents whose residence is within the state but who chose to attend
an out-of-state college for a year or two prior to returning to the
state to complete the baccalaureate degree. Often, a person prefers
to attend a small college for a year or two and to complete the de-
gree in a major university. This may be because of geographic proxim-
ity of the smaller college to the person's home or because of a feeling
that, after having been graduated from a small high school, the
transition from high school to a small college is less difficult than to
a large university.

3. Re-entry students. Thcoe are former students of the college or
university. They may have withdrawn voluntarily or have been
dropped for scholastic or disciplinary reasons. The definition of a
re-entry student varies. One institution may define a re-entry student
as a person who was previously in attendance at the institution but
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was not in attendance during the semester or session immediately
preceding the semester or session for which re-entry application is
made. A second institution may define a first semester or quarter
re-entry student as one who was not in attendance in the institution
at any time during the previous academic year; for purposes of the
second semester or quarter registration, a re-entry may be defined as
a student who was not registered i. the institution the previous se-
mester or quarter. The definition is primarily according to the best
method of identifying students for registration and advising pur-
poses.

4. Continuing students. Continuing students are those who by
definition have been in continuous attendance in the college or uni-
versity. Students who have been registered previously in the institu-
tion as undergraduates and who are re-registering as undergraduates
are either re-entry or continuing students. In an institution where a
re-entry is defined as a student not in attendance the previous se-
mester or session, a continuing student is one who was registered
in the immediate prior session.

Colleges Without a Limited Enrollment Policy

Enrollment projections for a college with a limited en.L ilment
policy and for a college without a limited enrollment policy are
similar in procedure but different in purpose. The administrative
officials of the college or university with a limited enrollment policy
need to determine the limit of enrollment and, on the basis of this
limit, estimate how many new freshmen, new graduate students, and
transfer students can be admitted and yet not only stay within the
limit of enrollment but also reach the maximum enrollment desired.

Officials of colleges or universities without limited enrollment
policies need to estimate the size of the total enrollment of the
respective college or university and to anticipate the distribution of
that enrollment among the colleges and schools and/or departments
within the institution. Ordinarily even the short-range estimates of
enrollment are necessary prior to the time that data are available on
the number of application blanks received and permits for registra-
tion issued. The estimate of enrollment must be based upon the data
available at the time the estimate is made. For the institution which
he represents, the writer has found that a combined ratio, cohort-
survival method yields the best short-range estimates of enrollment.

The general method presented here may not be useful to all col-
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leges and universities. Each institutional representative must analyze
the situations surrounding his own institution and should apply the
projection technique which has been accurate in the past. The mini-
mum enrollment data breakdown necessary is by class, by college or
school, by sex, and by current entrance status (new, continuing, ad-
vanced standing, and re-entry) .

New Freshmen: One needs to be fully aware of the areas or high
schools from which the new freshmen come. If the estimate is for
one year only, a set of experience ratios between college new fresh-
men and high school seniors can be set up over a period of years.
These ratios can be weighted according to the relative contribution of
each high school to the new freshman enrollment. This is not diffi-
cult. for a college or university which is primarily commuting in na-
ture. For the institution drawing from a wide area of the state or
from the entire state, it probably is satisfactory to discover the relative
contributions by areas of the high school seniors to the new fresh-
man enrollment. The institution accepting new freshmen from a
number of states and perhaps foreign countries may have a non-
resident admissions policy limited to a certain number of students;
if so, the number of non-residents is a constant to be added to the
estimate of resident students after that estimate has been determined.

If the non-resident admissions policy is one which limits only in
terms of rank in class or ability level, the best estimate of the number
of non-resident students may be based upon past experience, the
changes in senior high school attendance in those states contributing
the most students, and the ability of the colleges within those states
to serve increasing numbers of students. Any changes in admissions
or housing policies must be known by the person making the esti-
mates; for example, if additional residence halls have been built, if
the number or percentage of non-resident students allowed to live in
the residence halls is increased, and if an increased effort is made
to advertise the availability of rooms for non-resident students, it
can be expected that during a period of general increases in enroll-
ment there will be a substantial increase in non-resident students
admitted to and actually attending the institution.

It may be that high school enrollment data are not available for the
state. In this event, age data might be used with weighting made
according to the percentage of individuals from each year of age in
the previous new freshman groups. Thus age tables for the areas
being served must be available. These tables may be the result of an
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age-to-age survival technique corrected for migration and mortality.
After estimating the total new freshmen for the institution, a

division by school or college within the institution should be made.
If the relative percentage of new freshmen in each college or school
has not varied for a number of years, these percentages can be used
to estimate the division by school or college. If there is reason to
believe that a particular school or college will attract a higher or
lower percentage of the new freshmen, this fact should be reflected
in the distribution of the enrollment estimate.

The original short-range estimates should be corrected from time
to time as information becomes available on applications received
and permits issued. If new freshmen advance-register, that is register
some weeks or months before the beginning of classes, and if a
partial fee payment is required, the actual final new freshman en-
rollment can be estimated quite accurately. Advance registration
has the advantage also of providing information on enrollments in
course sequences and of enrollments by subjects. This information is
particularly useful for institutions where early decisions must be
made in the hiring of new teaching assistants, instructors, and pro-
fessorial staff.

Re-entry Students: If a student plans to re-enter the institution, he
should be required to communicate with the institution prior to
regular registration. This is helpful in anticipating the numbers of
re-entry students by school or college and class for the institution.
However, even if a re-entry application is required, these applications
generally are not received in time to be useful in the early short-
range estimate; the estimate can be corrected from time to time on
the basis of re-entry application data.

For the early short-range estimate, one should have data available on
the post student withdrawals by sex, class, and college or school and
the percentage of these persons who have returned in the past. The
re-entry estimate may need to be based upon the withdrawals for a
number of semesters or years and should be divided by sex, class,
and college or school within the institution.

Advanced Standing Students: The number of advanced standing
(transfer) students will be based probably upon the experience of
the past several years coupled with a knowledge of the changing
enrollments in the colleges from which these students normally come.

3timated advanced standing enrollment also should be divided
by sex, class, and college or school.
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Continuing Students: Let it be assumed that the estimate for con-
tinuing students is for the first semester of an academic year. The
procedure is to determine the grade-survival from the freshman
class to the senior class in the institution. The second semester en-
rollment is divided by sex, by class, and by college or school for
several past second semesters. The ratios by class from one first
semester to the previous second semester are determined as follows
for each sex by college or school:

1. continuing freshmen first semester to total freshmen second
semester,

2. continuing sophomores first semester to total freshmen second
semester,

3. continuing juniors first semester to total sophomores second
semester, and

4. continuing seniors first semester to total juniors second semester.
These ratios (mean, median, or increasing) then are applied to

the respective divisions of enrollment by sex, class, and college or
school for the last second semester to arrive at the estimate for the
next first semester. This should give a good estimate of the total
continuing students by sex. There will be errors by class; some of
the error can be eliminated if two ratios are computed for each class
by sex and by college or school. The first semester sophomore con-
tinuing students, for example, are not all students who were fresh-
men the previous second semester; some of the second semester fresh-
men will be continuing as freshmen the next first semester. Some
of the second semester sophomores will continue as sophomores the
following first semester; not all juniors will become seniors nor will
all seniors have been graduated at the end of the second semester.
The two ratios are (1) the ratio of the promoted continuing students
in the first semester class in question to the total enrollment of the
next lower second semester class, and (2) the ratio of the non-
promoted continuing students in the first semester class in question
to the total second semester enrollment of the class of which these
students were a part.

Some schools and colleges within an institution accept students
only after a year or two of preparation in some other college. A
School of Pharmacy, for example, may accept only students who
have completed a year of work in a College of Arts and Sciences and
who have a certain minimum grade-point average. As freshmen,
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these students would be classified as pre-pharmacy students in the
College of Arts and Sciences. The ratio of continuing sophomores
the first semester in Pharmacy would have as its base the second
semester pre-pharmacy freshmen rather than the total second se-
mester College of Arts and Sciences freshmen.

The same general pattern for estimating the enrollments of a gradu-
ate school or professional schools such as law and medicine would be
used. The graduate school enrollment would be divided according to
those seeking the masters degree and those seeking the doctorate. These
groups are "survived" from the second semester to the succeeding first
semester.

As is true of the other general divisions of which the total enroll-
ment is composed, if there is an advance registration period and/or
a pre-advising period, the early estimates of enrollment can be cor-
rected according to the statistics available as the result of the students
indicating their intent to continue. If the pre-advising or advance
registration period is prior to the end of the semester preceding the
semester for which estimates are made, it is necessary to correct the
estimates on the basis of scholastic drop actions as well as on the
basis of the past experience of the per cent of students who indi-
cated an intent to continue but did not continue.

Colleges With a Limited Enrollment Policy

The general pattern of estimates of the college without a limited
enrollment policy applies to the college with a limited enrollment
policy. The latter college, instead of estimating the number of new
students which can be expected, will estimate the number of con-
tinuing and re-entry students, subtract this number from the total
enrollment desired, and estimate the number of new freshmen and
advanced standing students which can be accepted.

For the situation above, the admissions personnel must have ex-
perience tables which show the trend of actual enrollments as com-
pared with permits issued. A second problem is that of keeping the
enrollments by classes balanced so that a large class graduating will be
succeeded by a large freshman class and so that the junior and senior
classes will not be so large that few freshmen can be admitted. The
latter could easily result in a rapid decrease in total enrollment over a
period of two years since there would be a small number of freshmen
to be "survived" to the upper classes.



CHAPTER IV

Long-Range Projections of Enrollment
UNLESS there are drastic changes downward in economic and

social conditions, changes in mobilization patterns, and
changes in the desire of the college-age youth to attend college, it
can be expected that there will be a continuing increase in collegiate
enrollments. The present increase in enrollments is due at least in
part to an increasing population, particularly in that part of the popu-
lation which is of college age, and to an increasing proportion of the
population which actually attends college.

During the years since World War II, the birth rate has risen.
Enrollment in elementary and secondary schools is increasing rapidly.
It can be expected thAt soon there will be great increases in college
and university enrollments. The larger number of births is only one
of the factors contributing to larger enrollments. At the present
time, economic conditions are favorable, there is an increasing de-
mand for college graduates, and there is a marked tendency in the
direction of increased family size among college-educated parents.
It is known that a larger proportion of children whose parents have
a college education attend college than of children whose parents
do not have a college education.

It is not too early to plan carefully for increased college enroll-
ments. Each state and institution within the state must analyze its
enrollment potential and, on that basis, must plan as thoroughly as
possible the means for serving its students. For some institutions,
this will involve the construction of many new buildings; however,
brick and mortar alone will not suffice to guarantee high quality edu-
cation. The need for instructional staff also must be recognized. It
not only is necessary to prepare the persons who desire to become
teachers but it also will be necessary to make the teaching profession
.sufficiently attractive to hold the present teachers and to attract a
larger proportion of college graduates to teaching.

That increases in enrollment can be expected is important in alert-
ing the people of this nation to the needs of higher education. Even
more important are educated projections of how great the enroll-
ment increases might be at any particular time. Enrollment projec-
tions must be based upon the best possible data supplemented by a

30
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set of well-integrated and well-founded basic assumptions. The data

as well as the assumptions will vary from state to state and from
institution to institution. It is recognized that no single method of
long-range enrollment projections will meet the needs of all states

or all institutions. The method to be used must be determined by

persons who have a good background in projection theory, who un-

derstand demographic data, and who are aware of the educational
needs of the particular state or institution. The projections should be

reviewed and, if necessary, revised periodically in order to take into

account changing conditions.
The validity and reliability of enrollment projections is somewhat

related to the size of the population area and to the length of the projec-

tion period. As the size of the population area is decreased and as
the length of the projection period is increased, the reliability of the
projection generally decreases. Thus long-range projections for a
state are usually more reliable than for a city or county. Also projec-
tions 10 to 15 years into the future are less reliable than are projec-
tions for a shorter period of time. In a small population segment,
very rapid changes in migration, mortality, and economic conditions

may occur; these changes usually occur more slowly in an entire state,
for the loss through migration in one area may result in an increase
in population in another area.

Enrollment projections can be made as far as 17 years into the
future without estimating births. Nearly all individuals who will be
enrolled in colleges and universities 17 years from now are born and

can be counted.
Any of a number of factors might affect future enrollments. The

projections are based upon certain assumptions; if any of the as-
sumptions are violated, the projection may lose its validity and new
projections will need to be made. Some of the many possible assump-
tions are listed here; some or all of them may apply to a particular
projection. Other assumptions might also be applicable; the follow-
ing are for illustrative purposes only:

1. Counties (or parishes) in which a high proportion of youth
attend high school will continue to graduate a higher proportion of
high school age youth than will the remainder of the state.

2. There will he no major changes in academic or admissions re-
quirements during the period covered.

3. Facilities and staff will be provided to meet the needs of the
projected student body.
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4. Tuition and fees will not change markedly in relation to the
value of the consumer dollar.

5. The various forms of financial benefits available to students
will be expanded at a rate roughly commensurate to the increase in
enrollment. Financial benefits will continue to include scholarships,
fellowships, assistantships, loan funds, and job opportunities while
attending college.

6. There will be no major war or other major catastrophe and
no major change in the requirements and practices relative to compul-
sory military training.

7. The federal or the state government will not provide new
forms of subsidies for men discharged from the armed forces.

8. There will be no great change in mortality and migration pat-
terns.

9. Economic conditions will remain substantially the same as at
the present time.

10. The retention rate and transfer rate from class to class will
remain about the same as it has been during the past few years.

11. No new major curricular programs will be added or dropped.

AT THE STATE LEVEL

One of the most serious problems in analyzing college enrollment
trends and in projecting enrollments is the incompleteness or inade-
quacy of the basic data. In some states, it is almost impossible to se-
cure complete elementary and secondary enrollment data particularly
from the private schools since there is no central enrollment collec-
tion agency. Furthermore, not all schools, whether elementary or
secondary or collegiate, define a student in exactly the same way.

Reliable projections cannot be made without precise definitions of
the purpose of the projections, the meaning of the projection re-
sults, and the types of students and programs included. One must
determine, for example, whether the projection is for total student
enrollment and, if so, what this total includes; whether the projec-
tion is for full-time equivalent students, or whether it includes full
and part-time on a head-count basis; whether the projection includes
all post-high school institutions, or whether some institutions such as
vocational schools and business colleges are excluded; and whether
students carrying credit as well as students carrying non-credit courses
are included.

The writer believes that a cohort-survival projection method is su-
perior to the ratio method. Since the next section of this chapter, "At
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the Institutional Level," will have a description of an age-to-age sur-
vival method, a short explanation of the grade-succession method of
projection is presented here.

In the grade-succession method, an analysis is made of the extent
to which children enrolled in the first grade in the elementary schools
of the state survive through the various grades to become college or
university students. In the grade-succession method, four sets of his-
torical enrollment statistics are necessary.

1. Grade-to-grade survival. It is necessary to know the enrollment
in each elementary and high school grade for the entire state and to
know the survival from one grade to the next. All schools of the
state must cooperate in providing data, not just the public or public
white schools.

2. Twelfth grade survival to new college and university freshmen
by sex. This requires data from all secondary schools and from all
colleges. It is helpful to know the attendance of the in-state high
school graduates at out-of-state colleges and the attendance of out-of-
state high schcol graduates at in-state colleges. The twelfth grade
survival to college attendance by sex should be on a differential basis,
that is, by significant areas of the state since, from some areas of the
state, a much higher percentage of the high school graduates choose
to attend college than is true from other areas of the state.

3. Class-to-class survival in the colleges and universities. This is thr;
survival from one class in a particular year to the next higher class
in the succeeding year. If there are variations in class-to-class survival
from one institution to another, these variations should be known
and weighting should be done according to the variations.

4. Migration patterns of college students. In 2 above, it was in-
dicated that one should have information on the twelfth grade to new
freshman in-migration and out-migration. The migration patterns
above the freshman level should be known also. For example, is
there a trend which indicates that in-state students are choosing to go
to out-of-state colleges for a year or two and then transfer to in-state
colleges; is this a trend also for out-of-state students; if so, is ic a net
in-migration or out-migration?

Do the survival trends over a period of years show a consistent
pattern or are there fluctuations? If there are fluctuations, it will be
necessary to decide on the basis of the best data available whether
the projection should be based on a mean, median, or increasing
trend. It is well to have low, medium, and high projections with the
logic of each carefully explained.
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The next step is to outline the basic assumptions accepted relative
to economic conditions, migration, selective service requirements,
catastrophic and war conditions, increased desire for education, etc.
On the basis of the historicai enrollment data and these assumptions,
the survival rates and ratios are extended through the forecast period.

It is well to note that some of the factors affecting undergraduate
enrollments also may affect professional and graduate enrollments.
Other factors not of concern at all in an undergraduate forecast may
be very important in a professional or graduate student forecast. Or-
dinarily, a survival ratio from baccalaureate degrees within the state
in one year to graduate school enrollment in the next year is not a
very good measure of new graduate or total graduate enrollment.
Graduate enrollments generally are affected more by migration, for
example, than are undergraduate enrollments. For many students,
there is a lag of some years between the granting of the baccalaureate
degree and the commencement of graduate work.

It is quite possible that, for a particular state, an age-survival tech-
nique is superior to a grade-to-grade survival method. This could he
true particularly at the graduate level where an age distribution might
describe the students better than a baccalaureate degree date distribu-
tion.

The reader is referred to Chapter II of this publication for the
differences in the various projection methods. Each person making
an enrollment forecast will have to decide which method best fits the
data and meets the needs of the particular situation for which the
forecast is made.

AT THE INSTITUTIONAL LEVEL

General Comments

An institutional projection may involve a very simple or a very
complex technique. If the projection for the state is well conceived, if
it is done by areas of the state, and if the enrollment for a particular
institution is drawn almost entirely from a small area of the state,
then the person concerned with the institutional projection may
merely have to use the state report in computing the percentage of
students from the area who can be expected to enter the particular
institution as new freshmen, and to survive this cohort through four
years of college. Unfortunately, the procedure is this simple for only
a few institutions since rarely do the survival and transfer rates for
the state apply also to a particular institution.

For the institution for which a decision is made to serve only a
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certain number of students, long-range projections may be meaning-
less. The major problem for this type of institution is to set ap
procedures designed to attract a certain number of students and to
keep the enrollment at capacity. However, it is necessary to know
general trends of enrollment increases or decreases and to be aware
of changes in economic conditions. It is possible, for example, that
increased fees and/or increased admissions standards would result in
decreased enrollment even during a time when the general collegiate
enrollment in the state is increasing.

A Projection for an Institution
To add meaning to what has been written, the author feels it de-

sirable to present data relative to a particular institution and to pre-
sent a method of making a projection for that institution. Only part
of the enrollment and projection data will be included in order that
the presentation may be as brief as possible.

The analysis is for a university which will be called the Univer-
sity of Anystate-Pinetree. This university is located in the city of
Pinetree, in Forest County, and the state of Anystate. The data are real;
the names of the institution, cities, county, and state are fictitious.

The University of Anystate-Pinetree is a state university and was
conceived primarily as a commuting institution serving the city of
Pinetree, Forest County, and the neighboring counties. It resulted
from the merger of two separate colleges in July, 1956. The history
of enrollments for the purpose of establishing trends, therefore, is
not only short but also subject to variation due to si ch factors as
prospective students questioning whether or not the new institution
would fulfill the mission of either of the two prior institutions,
whether or not the potential students would feel that the new insti-
tution compares in status to other universities, whether or not the new
institution would attract students from outside of the commuting are-a,
how rapidly new and diversified programs might be developed, and
how the new institution might affect or be affected by the drawing and
holding power of the other institutions in the area. Two public tech-
nical colleges one of which is a junior college, numerous small pri-
vate colleges, and a large private university are located in Forest
County; all except one small private college are located in the city
of Pinetree.

The University of Anystate-Pinetree currently offers work on two
campuses within the city. One campus is downtown and the other is
in a residential area. It has been decided that expansion of facilities
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will take place on the latter campus and that eventually the down-
town campus may serve only evening students. A graduate school is
not anticipated, but graduate work will be offered in the evening and
the credit certified to a university with a large graduate school.

The projection attempts to determine the potential size of the
student body if facilities are provided. Therefore, the projection is
concerned with day undergraduate students only and has zs its im-
mediate purpose the providing of information helpful in making
decisions on building and campus site needs. The projection is for the
years 1959 through 1975.

It is assumed that:
1. The drawing power of the institution will be limited primarily

to students within commuting distance.
2. The primary service area will continue to be Forest County. Of

the new freshmen, first semester 1958-59, 82.5 per cent lived in
Forest C- unty at the time of registration; 83.7 per cent were gradu-
ated from Forest County high schools including 61.0 per cent who
were graduated from high schools in the city of Pinetree.

3. The new freshman group will be made up of 17, 18, and 19
year olds in the same proportion as was true of the September, 1958
entering class. Of the new freshmen in September, 1958, 89.1 per
cent were 17, 18, or 19 years of age; of the 17, 18, and 19 year
olds, 7.5 per cent were 17 years of age, 77.5 per cent were 18 years
of age, and 15.0 per cent were 19 years of age.

4. The Forest County school census figures are reliable and valid.
5. The change in the number of individuals at each successive

age will follow the average changc. from age to age, represented by
the Forest County school census, for the years 1956 to 1957 and
1957 to 1958.

6. There will be no substantial change in the proportion of Forest
County residents attending colleges outside of Forest County and in
the proportion of students who are not Forest County residents
attending Forest County colleges.

7. There will be no new coll !ges established which will affect the
enrollment at the University of Anystate-Pinetree.

8. The retention rate and transfer rate from class to class will
remain a'bout the same as the average retention rate for the years
1956-57, 1957-58, and 1958-59; that is, other freshmen to new
freshmen provious year (40.34 per cent), sophomores to total fresh-
men previous year (67.43 per cent), juniors to total sophomores
previous year (59.00 per cent), seniors to total juniors previous year
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(99.41 per cent), and specials to total classified enrollment for year
in question (2.22 per cent) .

9. The present programs will continue in about the same ratio
as at present; a Graduate School or professional schools will not be
developed.

10. The population and migration of eligible students will follow
the pattern of the past two years.

11. Economic conditions in the area will remain substantially the
same as at the present time. Slight variations should not invalidate the
projections but a severe recession or a great economic "boom" would
require a complete revision of them.

12. There will be no major war or other major catastrophe.
13. Facilities and staff will be provided to meet the needs of the

enlarged student body.
14. Academic and admissions requirements will not be changed to

any great extent.
15. Selective Service requirements and educational aid programs

will continue on the same basis as at the present time.
In order to determine the method to be used and the factors

applicable in projecting the enrollment of day students for the Uni-
versity of Anystate-Pinetree, it was necessary to study some of the
basic characteristics of the student body. This was done in terms of
the relationship of the total student body to the total enrollment in
the Forest County public and private colleges and in the state as a
whole, the relationship of the undergraduate enrollment to the under-
graduate enrollment in the other Forest County colleges and in the
state as a whole, and the relationship of the new freshmen to the new
freshmen in the other Forest County colleges and the state as a
whole.

In addition, a study was made of the University of Anystate-
Pinetree new freshmen according to their high school and geographic
origin and of the advanced standing students according to their col-
lege and geographic origin. Lastly, a study was made of the age dis-
tribution of the University of Anystate-Pinetree student body by class.

The analyses, for purposes of projection indicated that:
1. The enrollment at the University of Anystate-Pinetree is in-

creasing more rapidly than is true of the undergraduate enrollment of
the state as a whole, suggesting that the University of Anystate-
Pinetree enrollment probably should not be related to the total college
age pool of the state.

2. There has been an increase in the per cent of the Forest County
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college new freshmen attending the University of Anystate-Pinetree
in each year for the past four years. This may mean that the
private colleges do not desire, may not be able, or will not have the
opportunity to enroll as high a percentage of the Forest County
college students in the future as is true at present.

3. There has been a general decline in the percentage of the state's
new freshmen enrolled in Forest County colleges but an increase in
each of the past four years, with the exception of 1957, for the Uni-
versity of Anystate-Pinetree. Thus in any projection, the relative Uni-
versity of Anystate-Pinetree increases should be taken into account.

4. Of the advanced standing students who entered the University
of Anystate-Pinetree, first semester 1958-59, 63.9 per cent were
individuals whose home residence was in Forest County. Though
subject to error, it would appear that a best estimate of advanced
standing students as a source of student body increment is the Forest
County residents; the previous data presented does aot indicate that
the total college enrollments in the state would be a good index of the
number of advanced standing students to expect at the University of
Anystate-Pinetree.

From the observations and basic assumptions listed above, the gen-
eral method of making the undergraduate day enrollment projection
for the University of Anystate-Pinetree is to:

1. determine the pool of 17, 18, and 19 year olds in Forest County
using the school census reports;

2. determine the age-to-age cohort survival for Forest County
from one year to the next, i.e., the one year olds to two year olds
the following year, the two year olds to three year olds the follow-
ing year, etc.;

3. project the age population by age for Forest County;
4. develop a weighted 17-19 year old Forest County age pool;
5. relate the new freshmen, at the University of Anystate-Pinetree,

to the 17-19 year old age pool;
6. project the new freshman enrollment for the University of Any-

state-Pinetree:
a. by projection A, assuming that the various colleges located in

Forest County will have the same percentage of the total
Forest County college-going youth as they had in the past,
and

b. by projection B, correcting for the average increase in the per-
centage of new freshman students enrolled at the University
of Anystate-Pinetree during the past five years as compared
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with the total enrollment in all Forest County colleges;

7. determine the cohort-survival (class-succession) for the Uni-

versity of Anystate-Pinetree; and
8. project the enrollments from class to class.

Projection of New Freshmen: Since the new freshmen at the Uni-

versity of Anystate-Pinetree come primarily from Forest County and

since they are primarily 17, 18, and 19 years of age, the attempt was
to determine the pool of 17, 18, and 19 year olds in Forest County.

The Forest County school census figures for each age 0 through 19,

as of June 30, for the years 1956, 1957, and 1958 were obtained.

The census figures for the city of Pinetree were taken from the sta-
tistical reports of the Pinetree City Board of School Directors. The
school census figures for the cities of Oaktree, Elmtree, Appletree,
Mapletree, and Willowtree, and the school census figures for Forest
County outside of the cities listed were obtained from the reports of

the Forest County Superintendent of Schools. Forest County is pri-

marily a metropolitan area with all of the cities listed being suburbs

of the city of Pinetree. The composite of all school census figures

indicated above, for each year, gave the total number of individuals
at each age for the year within Forest County.

It is assumed that, if there are errors in the method of taking the

. school census, the errors are consistent. If there is under-reporting
for any age group, this will not invalidate the projection providing

the under-reporting is consistent from year to year.
To project the 17, 18, and 19 year olds in Forest County, an

average change from one age to the next for the years 1956 to 1957

and 1957 to 1958 was computed. This gave the age-survival for

the under one year olds to one year olds, one year olds to two year
olds, two year olds to three year olds, etc. A computed change of this

type incorporates the factors of mortality and migration. It is assumed,

for the purposes of this report, that mortality and migration for the

forecast period is represented by mortality and migration during the

1956 to 1958 period.
Using the factor of average change from one age to the next and

the 0 through 19 year old population by age as of June 30, 1958,
the population was projected to the 17, 18, and 19 year olds for the

years, ending June 30, of 1959 through 1975. For illustrative pur-

poses, the age-survival for the years 1959 through 1967 is presented

in Table II. The same procedure was continued through 1977 when

the under one year olds of 1958 are "survived" to 19 year olds of

1977.
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TABLE II
PROJECTION OF INDIVIDUALS AT EACH AGE,

JUNE 30 OF EACH YEAR, FOREST COUNTY

Am.
-"

Actual
1958

SurAval
Ratio

Projected Number

1959 1960 1961 1962 1963 1964 1965 1966 1967

0 19,741
1 21,805 109.7i 21,622
2 22,392 111.56 24,326 24,166
3 22,355 100.24 22,446 24,384 24,224
4 21,457 99.45 22,232 22,323 24,250 24,091
5 20,975 102.13 21,914 22,706 22,798 24,767 24,604
6 20,622 99.84 20,911 21,879 22,670 22,762 24,727 24,565
7 19,529 101.36 20,902 21,226 22,177 22,978 23,072 25,063 24,899
8 19,203 101.86 19,892 21,291 21,621 22,589 23,405 23,501 25,529 25,362
9 17,765 98.26 18,869 19,546 20,921 21,245 22,196 22,998 23,092 25,085 24,921

10 17,794 102.33 18,179 19,309 20,001 21,408 21,740 22,713 23,534 23,630 25,669
11 17,955 98.10 17,456 17,833 18,942 19,621 21,001 21,327 22,281 23,087 23,181
12 13,833 103.58 18,598 18,081 18,471 19,620 20,323 21,753 22,091 23,079 23,914
13 12,970 99.00 13,695 18,412 17,900 18,286 19,424 20,120 21,535 21,870 22,848
14 12,589 100.18 12,993 13,720 18,445 17,932 18,319 19,459 20,156 21,574 21,909
15 13,856 99.06 12,471 12,871 13,591 18,272 17,763 18,147 19,276 19,967 21,371
16 12,399 102.60 14,216 12,795 13,206 13,941 18,747 18,225 18,619 19,777 20,486
17 10,224 94.22 11,682 13,394 12,055 12,443 13,138 17,663 17,172 17,543 18,634
18 9,459 100.70 10,296 11,761 13,488 12,139 12,530 13,230 17,787 17,292 17,666
19 8,510 88.82 8,401 9,145 10,449 11,980 10,782 11,129 11,751 15,798 15,359

The ages of new freshmen at the University of Anystate-Pinetree
used for developilig an experiential relationship between age and
attendance was the age during the calendar year; therefore, it was
necessary to convert the population age figures as of June 30 to
figures as of December 31. The results are reported in the second,
third, and fourth columns of Table III. It is assumed that half of
the individuals, at any age as of June 30, were born on or after
July 1 of the previous year and half were born prior to July 1 of the
year reported. According to the staff of the office of the Forest
County Register of Deeds, about half of the births in any calendar
year take place prior to July 1 of that year.

The Forest County college freshman age pool (Table III) was
developed using the freshman age distribution at the University of
Anystate-Pinetree, first semester 1958-59. This is a weighted age
pool, for each year, consisting of 7.5 per cent 17 yea: olds, 77.5
per cent 18 year olds, and 15.0 per cent 19 year olds.

The relationship between the Forest County weighted 17-19 year
old age pool and the new freshmen at the University of Anystate-
Pinetree was computed for the fall semester of the years 1956-57, 1957-
58, and 1958.59, and two projections of new freshmen at that univer-
sity were made (Table III) . Both plojections assume no increase in the
relationship between the total new freshman enrollment in all Forest
County colleges and the weighted 17, 18, and 19 year olds in Forest
County. This seems reasonable since there has been no general in-
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crease in this relationship during the past three years; this relation-

ship was: 1956, 52.88 per cent; 1957, 48.10 per cent; and 1958,
51.21 per cent. The rerage of these three years is 50.73 per cent. One

cannot assume that the fluctuation represents a real increase; the facts

imply, however, that there will be variations in the relationship from

year to year.
PROJECTION A assumes that each of the various Forest County

colleges will continue to attract the same percentage of new freshmen

among the total Forest County college new freshmen as is true at
present.

PROJECTION B assumes that the University of Anystate-Pinetree
will attract a higher percentage of the total Forest County college
new freshmen than is true at present. This seems reasonable since,

during the past five years, the University of Anystate-Pinetree, or
the two colleges prior to the merger, has had an increasing per-
centage of the total new freshmen enrolled in the Forest County
colleges; the average increase has been .89 per cent per year.

TABLE III
TRANSFORMATION OF AGE TABLES

FROM JULY 1-JUNE 30 TO JANUARY 1-DECEMBER 31,
FOREST COUNTY 17, 18, AND 19 YEAR OLDS;

DETERMINATION OF WEIGHTED AGE POOL 17-19; AND
PROJECTION OF UNIVERSITY OF ANYSTATE-PINETREE

NEW FRESHMEN

Year
Age in Years Weighted

17-19
Age Poolt

New Fresh.
Univ. of Anystate- % New Fresh.

Pinetree Is of Age Pool17 18 19

1956
1957

9,930
10,081

9,386
9,636

8,470
9,040

9,289
9,580

15.6511,9,435845

14.46

1958 11,312 9,842 8,984 9,824 1,602 16.31
PROJECTION

A B A B+

1959 12,949 10,989 9,348 10,890 1,776 1,826 16.31 16.77

1960 13,094 12,579 10,454 12,299 2,006 2,119 16.31 17.23

1961 12,630 12,772 11,968 12,641 2,062 2,236 16.31 17.69

1962 13,194 12,291 12,060 12324 2,010 2,237 16.31 18.15

1963 15,942 12,834 11,656 12,890 2,102 2,399 16.31 18.61

1964 17,944 15,446 12,180 15,143 2,470 2,888 16.31 19.07

1965 17,896 17,480 14,769 17,105 2,790 3,341 16.31 19.53

1966 18,660 17,418 16,545 17,380 2,835 3,474 16.31 19.c9

1967 19,560 18,150 16,512 18,010 2,937 3,683 16.31 20.45
1968 20,614 19,033 17,228 18,881 3,079 3,948 6.31 20.91

1969 21,464 20,048 18,052 19,855 3,238 4,243 16.31 21.37

1970 22,122 20,892 19,034 20,706 3,377 4,520 16.31 21.83
1971 23,012 21,523 19,803 21,377 3,487 4,765 16.31 22.29
1972 23,458 22,392 20,418 22,176 3,617 5,045 16.31 22.75

1973 24,547 22,838 21,2.38 22,726 3,707 5,275 16.31 23.21

1974 25,445 23,867 21,640 23,651 3,857 5,598 16.31 23.67

1975 24,910# 24,776 22,670 24,470 3,991 5,905 16.31 24.13

t Based upon composition of Sept. 1953 University of Anystate-Pine, e new freshman class, i.e., 89.1%
of the new freshmen were 17,18, or 19 years of age; of these 7.50% were. 17,77.50% were 18, and 15.00%
were 19 years of age.

+ Corrected for average increase in percentage of total Forest County college new freshman students en-
rolled at the University of Anystate-Pinetree or the two prior colleges during the past five years. This
average increase is .89; transformed to the age pool percentage this becomes .46.

# Estimated from difference in births 1959 anti 1958.
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The average increase is transformed to an average "age pool-new
freshman" percentage increase factor through the proportion

.89
where:

31.84 16.31
31.84 = the per cent of the total Forest County college new

freshmen enrolled at the University of Anystate-Pinetree during the
first semester 1958-59;

16.31 = the relationship between the Forest County 17-19 age
pool and the new freshman enrollment, first semester 1958-59; and

.89 = the average increase, over the last five years, in the per cent
of the Forest County college new freshmen who were enrolled at the
University of Anystate-Pinetree or the two colleges prior to the
merger.

From this proportion, x = .46 is derived as a constant to be added
consecutively by year to the per cent the University of Anystate-
Pinetree new freshman enrollment is of the weighted 17-19 age
pool. The factor then becomes k nx where k = 16.31 and n
the number of years since 1958.

It is interesting to note the effects of migration and/or mortality
and/or under-reporting in the school census and/or over-reporting of
births for Forest County. As shown in Table III, the weighted 17-19
year olds for the years 1956, 1957, and 1958, based upon the Forest
County School census, was 9,289, 9,580, and 9,824 respectively. For
the same years, the comparably weighted 17-19 year olds based upon
births in Forest County 17, 18, and 19 years previously was 13,092,
13,045, and 13,646 respectively. These latter figures are higher and do
not take into account the factors of migration, mortality, and home ad-
dress of the mother at the time the child was born. The birth figures are
occurrence figures, that is, births within Forest County whether or not
the mother was a resident of Forest County.

Projection of Total Undergraduates: The total undergraduate en-
rollment projection is based upon the projection of new freshmen
and the survival rate from class to class at the University of Anystate-
Pinetree. The retention rate from 1950-51 through 1958-59 is shown
in Table IV. The freshman class enrollment consists of the new fresh-
men plus the other freshmen (continuing, advanced standing, and re-
entry).

The best estimate of retention from class to class appears to be the
average retention rate for the past three years; this is the period since
the merger. Prior to that time, one of the colleges was a freshman-
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sophomore center and students were expected to transfer to other in-
stitutions in order to complete their degrees. The average retention
rate for the past three years was: other freshmen to new freshmen
the previous year, 40.34 per cent; sophomores to total freshmen
previous year, 67.43 per cent, janiors to total sophomores previous
year, 59.00 per cent; seniors to total juniors previous year, 99.41 per
cent; and specials to total classified enrollment for the year in ques-
tion, 2.22 per cent.

Projection A (Table III) is the basis for the minimum projection
of new freshmen. Projection B (Table III) is the basis for the maxi-
mum projection of new freshmen. For the purposes of planning, the
projection based upon projection B should be used; the results of
this projection are shown in Table V. The projected total enrollment
using projection A has a range of 5,580 in 1959 to 13,490 in 1975.
Using projection B, the range of total enrollment is from 5,625 in
1959 to 19,460 in 1975.

TABLE V
PROJECTED FIRST SEMESTER ENROLLMENT, THE UNIVERSITY

OF ANYSTATE-PINETREE BASED UPON PROJECTJON B*
AND AVERAGE RETENTION RATE#

Fall Fresh. Soph. Junior Senior Specials Total

1959 2,471 1,519 740 775 120 5,625
1960 2,855 1,666 896 736 137 6,290
1961 3,091 1,925 983 891 150 7,040
1962 3,139 2,084 1,136 977 164 7,500
1963 3,301 2,117 1,230 1,129 173 7,950
1964 3,855 2,226 1,249 1,223 187 8,740
1965 4,506 2,599 1,313 1,242 215 9,875
1966 4,822 3,038 1,533 1,305 237 10,935
1967 5,084 3,251 1,792 1,524 259 11,910
1968 5,434 3,428 1,918 1,781 279 12,840
1969 5,836 3,664 2,023 1,907 295 13,725
1970 6,232 3,935 2,162 2,011 315 14,655
1971 6,588 4,202 2,322 2,149 339 15,600
1972 6,967 4,442 2,479 2,308 359 16,555
1973 7,310 4,698 2,621 2,464 377 17,470
1974 7,726 4,929 2,772 2,606 397 18,430
1975 8,163 5,210 2,908 2,756 423 19,460

* See Table III.
# The best estimate is the average retention rate for the past three years; this is:

other freshmen to new freshmen previous year (40.34%), sophomores to total freshmen
preyious yea:r (67.43%), juniors to sophomores previous year (59.00%), seniors to
juniors previous year (99.41%), and specials to total classified enrollment for year
in question (2.22%),

NOTE: Figures have been adjusted so the total will round to a terminal digit of
0 or 5.



CHAPTER V

Data Presentation
BOTH THE BACKGROUND DATA on which enrollment projections

are based and the projections themselves generally will appear in
some type of duplicated or printed report. This chapter is a brief re-
view of guiding principles which may be helpful to the person de-
signing tables and/or graphs. The reader is referred to the books by
Schmid,5 by Mod ley and Lowenstein,6 by Jenkinson,7 by Wittich and
Schuller,8 and by the Committee on Standards for Graphic Presen-
tation,0 for elaborate details on the preparation of visual materials.

One of the prime principles in data reporting is that the materials
should be presented candidly and honestly. The presentation should
be understandable to the persons who are expected to use the report;
therefore, the report with its accompanying tables and graphs should
be "crystal clear." No matter now carefully enrollment projections
are made, if the technique and the results are not presented in a suc-
cinct and comprehensible manner, there is the possibility that the per-
sons who have the responsibility for final institutional decisions will
distrust and perhaps disregard the generalizations and conclusions
reached.

Various techniques of presentation should be used. Some persons
are able to read tables with ease. Other individuals see the data best
when presented in diagrammatic form. The advantages of a written
page accompanied by a well designed, clear graph is somewhat syn-
onymous to the advantages of a presentation using aridio-visual ma-
terials rather than mere verbalization.

It should be kept in mind that college administrators and members
of boards of regents or boards of trustees are persons confronted with

Calvin F. Schmid, Handbook of Graphic Presentation (New York: The Ronald
Press Co., 1954), pp. vii + 316.

Rudolf Modley and Dyno Lowenstein, Pictographs and Graphs (New York: Har-
per & Bros., 1952), pp. 186.

Bruce L. Jenkinson, Bureau of the Census Manual of Tabular Presentation (Wash-
ington, D.C.: U. S. Government Printing Office, 1950), pp. xiv + 266.

*Vialter Arno Wittich and Charles Francis Schuller, Audio-Visual Materials (New
York: Harper & Bros., 1957), pp. xxvii + 570.

*Committee on Standards for Graphic Presentation, Time Series Charts: A Manual
of Design and Construction (New York: The American Society of Mechanical Engi-
neers, 1938), pp. 68.

45



46 METHODOLOGY OF ENROLLMENT PROJECTIONS

many elaborate reports each day. It is impossible for them to read all
the materials which come to their desks; therefore, if the report can
be brief, it is more subject to notice. Also, an attractive and well pre-
sented chart or graph may convey a thought which might not be un-
derstood even after many minutes of verbalization or many pages of
written material.

TABLES

The basic objective in a table is to arrange and present data so the
reader can grasp the materials rapidly. A tabular form is especially
useful when large amounts of data of vi rious classifications are pre-
sented. A table perhaps is not the clearest metbvid of presenting ma-
terial, but it is an efficient method from the standpoint of number of
pages in a volume and of having various data located together for
comparative purposes. Since many persons do not understand columns
and rows of figures and therefore have difficulty in analyzing a table,
a clear written or verbal presentation should accompany the table. It
must be iemembered that in a table the emphasis is upon understand-
ability and gaining the reader's attention. Therefore, the table should
be as simple as possible and constructed in such a way that the reader
is drawn to what is in the table, not to the art work which might sur-
round the table.

In a particular report, it is well to use a rather consistent form for
all tables. The reader then knows what to expect in going from one
table to another and does not have to study form before studying
content. However, one should not force material into a particular
form where some other style might be more appropriate.

Tabulation is preferable to long paragraphs of numbers in the body
of a report for the reader generally is more concerned with conclu-
sions than with minute detail. Not all statistical data, however, need
be presented in tabular form, particularly if, when presented in the
written part of the report, the data contribute to the analysis and do
not detract from the ease of reading.

A table should appear as near as possible in the text to the discus-
sion that relates to it since the prime purpose of the table is to give a
clear understanding or interpreta tion of what has been written. The
table will follow the reference made to it in the text; it may be on
the following page if the page containing the reference will not ac-
commodate the entire table. Reference should be by table number
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and should include the page on which the table appears if that page

is different from the page on which reference is made. It is clearer

and more accurate to state, "Table V on page 10 indicates . . ." than

"The following table indicates. . . ."
Tables most generally are numbered consecutively with Roman

numerals throughout the report; the word "table" is capitalized, and

both the word and the number are centered above the table. This is

followed, two vertical spaces below, by the table title (centered above

the table) and with all words in capital letters. If the title is more

than one line in length, it is preferable to use an inverted pyramid form,

that is, each successive line should be shorter than the previous line.

Complete segments of the title appear on a line; phrases, for example,

should not be broken between lines. The title should designate what

is to be found in the table and should proceed from the general (or

population) to the particular and time. Thus the title generally will

be in the order of: what, classified how, the location, and the time

(See Table VI). A headnote, enclosed in parentheses and appearing

between the title and the top rule of the table, may be appropriate in

qualifying, or explaining, the title or the table as a whole. In contrast,

a table footnote generally qualifies or explains a specific cell, line,

column, or segment.
Ordinarily tables of only two columns would not be ruled either

vertically or horizontally but the column heads would be underlined.

Tables of more than two columns should be ruled with a horizontal

double rule at the top, a single horizontal rule between the head or

heads and the body, and a single horizontal rule at the end of the

table. The minimum vertical rules are those which separate the stub

from the field of the table and the segments of the field from one

another. Where segments consist of several columns and these are

separated by rules, there should be a double vertical rule between the

segments. This plan and variations of a complex nature are illustrated

in Table VII, "The Major Parts of a Table," page 49.
It is well to keep ease of reading in mind. Unless there is a good

reason to the contrary, the table should have neither a vertical rule

for each column nor a horizontal rule for each row; these tend to at-

tract attention away from the numbers in the table. If there are long

columns of numbers, they should be broken periodically with an ex-

tra type space in order to provide a guide in following a line across

the table and to break up the blackness of the page.
Each column heading should be centered within the space al-
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TABLE VII
THE MAJOR PARTS OF A TABLE

Table No.
Table Title
(Headnote)

Stub Segment

Stubhead
Spanner Head Spanner Head

Total Col. Head Col. Head Total Col. Head Col. Head

DIVISION HEAD
Line Caption
Line Caption
Line CE9tion

B
L
0
C
K

0
TOT kL LINE CAPTION_ J

DIVISION:HEAD
Line Caption
Line Caption
Line Caption

TOTAL LINE CAPTION

Cell

ROW

TOTAL

* Footnote.

Cell

Field

lotted to the respective column. Abbreviations can be used through-
out the table if these are standard abbreviations which are understood
or if the abbreviations are explained in a footnote to the table. It is
often convenient to number the columns in addition to having a col-
umn head, since this may facilitate reference in the text to the particu-
lar items. In the headings of a segment, each lower head should refer
solely and strictly to the ne higher level, for example:

Correct Heading Incorrect Heading

Residence

Resident Non-Resident

Male Female Male Female

Residence

Male Female

Res. Non-Res. Res. Non-Res.

Footnotes to a table should appear immediately below the table
while footnotes for a written page are located at the bottom of the
page. It is acceptable, if there are not more than two footnotes for a

ht
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table, to use an asterisk (* ) and/or a dagger (t) . If there are numer-
ous footnotes for a table, superscript numbers might be more appro-priate. In the text of the report, footnote references are numbered
consecutively and appear as superscript numbers.

CHARTS OR GRAPHS

The terms "chart" and "graph" frequently are used interchange-
ably. In this report, reference will be to graphic presentation or
graph. The word "chart" is considered as a more general term than
the word "graph" and includes graphs, maps, posters, pictures, dia-
grams, and cartoons. Graphs are visual representations of numerical
data which reveal important relationships in the data. A graph mayshow trends, or it may show variations from a norm.

The major reason for a graph is to present comparative, quantita-
tive information quickly and simply. Graphs should be easy to read
and therefore should not be very complex. When a complex system
of numerical data is portrayed, it is better generally to have a seriesof simpler graphs rather than one intricate composite graph. If a
composite graph is necessary, it should be preceded by a series of sup-
porting graphs.

Campbell" lists the following rules or standards for graphic pres-entation; these are from the "Report of the Joint Committee of the
American Society of Mechanical Engineers on Standards for Graphic
Presentation":

1. The general arrangement of a diagram should proceed from leftto right.
2. Where possible, represent quantities by linear magnitude, as

areas or volumes are more likely to be misinterpreted.
3. For a curve, the vertical scale, whenever practicable, should be

so selected that the zero line will appear in the diagram.
4. If the zero line of the vertical scale will not normally appear inthe curve diagram, the zero line should be shown by the use of a

horizontal break in the diagram.
5. The zero lines of the scales for a curve should be sharply dis-

tinguished from the other co-ordinate lines.
6. For curves having a scale representing percentages, it is usually

desirable to emphasize in some distinctive way the 100 per cent line
used as a basis of comparison.

" William Giles Campbell, Form and Style in Thesis Writing (New York:Houghton Mifflin Co., 1954), p. 53.
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7. When the scale of the diagram refers to dates, and the period

represented is not a complete unit, it is better not to emphasize the
first and last ordinates, since such a diagram does not represent the

beginning and the end of time.
8. When curves are drawn on logarithmic co-ordinates, the limiting

lines of the diagram should be of some power of 1- on the logarithmic

scale.
9. It is advisable not to show any more co-ordinate lines than are

necessary to guide the eye in reading the diagram.
10. The curve lines of a diagram should be sharply distinguished

from the ruling.
11. In curves representing a series of observations, it is advisable,

whenever possible, to indicate clearly on the diagram all the points
representing the separate observations.

12. The horizontal scale for curves should usually read from left to

right and the vertical scale from bottom to top.
13. Figures for the scale of a diagram should be placed at the left

and at the bottom or along the respective axes.
14. It is often desirable to include in the diagram the numerical data

or formulae represented.
15. If numerical data are not included in the diagram, it is desirable

to give the data in tabular form accompanying the diagram.
16. All lettering and all figures in a diagram should be placed so

as to be easily read from the base as the bottom or from the right-hand

edge of the diagram as the bottom.
17. The title of a diagram should be made as clear and complete as

possible. Sub-titles or descriptions should be added if necessary to
insure clearness.

It is noted in the foregoing list that the word "diagram" is used

rather than graph and that the rules or standards are directed primar-

ily to line graphs. Some of the rules apply also to bra graphs and

other visual materials.

Bar Graphs

Horizontal bar graphs and column bar graphs are one-dimensional
although the bar is shown to have width. The width of the bar has no
relationship to the data; the value or magnitude is determined by the
length of the bar. A column graph is identical in purpose to a horizon-
tal graph; the difference is that the bars of a column graph are vertical.

Bar graphs are of two general types: (1) a graph with all bars of
equal length, each bar representing 100 per cent, or some other unit,
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and ( 2 ) a graph with bars of varied lengths and with each bar rep-
resenting an amount of a category. Each bar may be divided and shaded
to show the relative amount of the elements of which the total of thebar is composed.

It is recommended that a carefully planned scale and a key (to the
shading) be included with the graph. There is no rule as to the width
of the bars themselves or the width of the space between bars. A
"rule-of-thumb" is that the width of the bars is determined by the
size and characteristics of the graph and that the width of the space
between bars should be about one-half the width of a bar.

Plane and Volume Graphs
A plane graph is two-dimensional while a volume graph is three-

dimensional. Unless one understands the construction of and com-
putation for proportional representation in these gr phs, it is advisa-
ble to rely on a one-dimensional form since the representation is moreeasily drawn propor6onal to the amount. If a plane graph or volume
graph is used, it is important to keep in mind that the area or volume
represents the amount. An amount twice the size of a square, for ex-
ample, would be represented by a square with each side multiplied bythe square root of two. Doubling each side would multiply the amount
by four; tripling each side would multiply the amount by nine.

A multi-dimensional bar graph pictured on a fiat surface to give
the i-lusion of depth is not a volume graph. It does give a certain"life" to the presentation to have bars with "perspective", an illu-sion of depth. if this conceals rather than points out the facts, itwould be much better to rely on a simple bar graph. Eye appeal is
used in some advertisements to attract attention; however, in so doing,
attention often is drawn from, rather than to, the facts. It is impor-
tant in educational work to present the data in such a way that thedata will be understood. If color, multi-dimensional graphs, andsuperfluous art work hide the actual data, the educationalist has de-feated his purpose.

linear Graphs
In enrollment projections, one is concerned with time series, a

sequence of values related to periods of time. The most common typeof graph for presenting time series is the linear graph in which theplotted points are joined consecutively by straight lines to form a con-tinuous line movement or curve.
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Two types of linear graphs are considered here: (1) those pre-
sented in rectilinear coordinate form and (2) those presented in semi-
logarithmic or ratio form. At the end of this chapter, a brief compari-

son will be made of the same data plotted in actual numbers on recti-
linear coordinate paper, as index values on rectilinear coordinate pa-

per, and in actual numbers on semilogarithmic paper.
In determining the type of graph to be used, one is concerned with

the meaning of the data, the purpose of the chart, and the audience
to whom the chart is directed. The Committee on Standards for
Graphic Presentation"- points out situations for which the linear
graph is and is not particularly useful:

A. THE LINE CHART SHOULD GENERALLY BE USED:

1. For series where there are many successive values to be pictured.
2. Where several series are shown for comparison on the same

chart.
3. For close reading or interpolation.
4. When the emphasis should be on the movement rather than

on the actual amounts.
5. When the chart is to be used for the projection of trends.

B. ME LINE CHART MAY NOT BE THE BEST TYPE:

1. Where there are relatively few plotted values in the series.
2. When the emphasis should be on the change in amounts rather

than on the movement of the series.
3. To emphasize the differences between values or amounts on

different dates.
4. When the movement of the data is extremely violent or irregu-

lar.
5. When the presenf..:ion is designed for popular appeal.

Rectilinear Coordinate Graph: A rectilinear coordinate graph
sometimes is referred to as a Cartesian coordinate or rectangular
graph. A rectilinear coordinate system consists of four quadrants.
The X (abscissa) axis is horizontal; the Y (ordinate) axis is perpen-
dicular to the X axis. The four quadrants formed by the intersection
(origin of coordinates) and extension of the two axes are:

Quadrant IX values positive and Y values positive.
Quadrant IIX values negative and Y values positive.
Quadrant IIIX values negative and Y values negative.
Quadrant IVX values positive and Y values negative.

11 Committee on Standards for Graphic Ptesentation, op. cit., p. 14.
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Quadrant I is used almost exclusively in graphing. Occasionally,
quadrant IV and quadrant I may be used together in order to display
values of a directional nature, that is, both positive and negative val-
ues of the dependent or Y variable. The X scale generally represents
the independent variable; in graphing this is frequently the variable
of time.

The base line on ar rectilinear coordinate graphs should be zero
except where for good reason some other reference value is more ap-
propriate. This occurs, for example, when an index is used and the
first year is represented by an index of 100 and all other index values
exceed 100; in this case the base line would be 100. In order not to
misrepresent the visual picture, the zero base line is important; with-

out it the data appear distorted.
If it is absolutely necessary to omit part of the axis scale, the break-

ing of the grid must be clearly indicated on the graph and explained
in the text. A grid is the area composed of coordinate rulings.

Some producers of graphs attempt to present a very dramatic pic-
ture of change and thereby distort the data. If one wants to show a
great vertical change, it is only necessary to enlarge the vertical scale
and/or shorten th: horizontal scale. i one desires to demonstrate a
small amount of change in the dependent variable, he can lengthen
the X scale and/or shorten the Y scale.

"Tricks" of graphing are frowned upon. The reader is referred
particularly to Mod ley and Lowenstein,12 "Cheating with Charts."
The producer of graphs should use a lot of good common sense in the
scaling. Each graph should be planned individually according to the
special characteristics of the data and the particular use to which the
graph is to be put. It should always be kept in mind that the person
looking at the graph may be swayed by a first impression and may not
take the time for an educated analysis.

Schmid" points out that the "arithmetic line chart" (rectilinear
coordinate) "is particularly effective in portraying time series such as
movements or trends over a period of years or variations covering
shorter periodsdays, weeks, or months."

Index Graph: An index graph is not a true type of graph. The
index can be presented on rectilinear coordinate axes or by means of
a bar graph. Whereas an arithmetic graph represents an absolute

n Mod ley and Lowenstein, op. cit., pp. 68-79.
" Schmid, op. cit., p. 45.
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amount, an index compares relative growth or decline with reference
to the same starting point or base period. The base is 100; the amount
for each subsequent (or preceding) period is divided by the amount
for the base period and multiplied by 100. The two time series of
enrollments for the university campuses of Table VIII would be
represented by two lines quite a distance apart on an arithmetic scale
but would begin from the same base, 1954-55 on an index scale.

TABLE VIII

ENROLLMENT, CAMPUS A AND CAMPUS B OF UNIVERSITY X,
FALL SEMESTERS 1954-1959

Year
Campus A Campus B

Enroll. Index* Enroll. Index*

1959-60 18,150 131.7 5,355 166.3
1958-59 16,960 123.1 4,890 151.9
1957-58 15,710 114.0 4,185 129.9
1956-57 15,185 110.2 3,885 120.7
1955-56 14,500 105.2 3,460 107,5
1954-55 13,780 100.0 3,220 100.0

*Index1954-55..100.

Care should be taken in the interpretation of index data. It is true
that the fall 1959 enrollment of Campus B is 66.3 per cent higher than
-the fall 1954 enrollment (166.3-100.0). It is not correct that the en-
rollment of Campus B in 1959, for example, is 14.4 per cent higher
than that of 1958 (1663-151.9) ; the actual increase of 1959 over
1958 is 9.5 per cent. The comparison is only in terms of the base or
index year.

Semi logarithmic or Ratio Graph: The semilogarithmic graph is a
graph in which the horizontal axis is divided into equal or arithmetic
rulings while the vertical axis is divided into logarithmic rulings. It
is superior for most purposes to either an arithmetic or index presen-
tation. An arithmetic line graph represents only change in absolute
amounts; an index graph compares only relative growth or decline
with reference to a base period; a semilogarithmic graph represents
both absolute amount and relative change at the same time.

One need only understand a few basic principles of common loga-
rithms, that is logarithms to the base 10, to be able to construct a
semilogarithmic graph. In the equation 10z N (written in expo-
nential form), the exponent x is the logarithm of N. In logarithmic
form, log N = x. Therefore the logarithm of 1 = 0; of 10 = 1; of
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100 = 2; of 1000 = 3; etc. (100 1; 101= 10; 102= 100;
102= 1000; etc.). A logarithm consists of two parts: (1) the charac-
teristic, or integral part, and (2) the mantissa, or fractional part, of
the logarithm. Since concern here is only with positive values of loga-
rithms, only the case of N being greater than 1 will be considered; in
this case the characteristic of log N is one less than the number of
digits in the integral part of N. For example, the characteristic of
5.24 is 0; of 52.4 is 1; of 524 is 2; etc.

The mantissa of the logarithm of a number is independent of the
decimal point in the number and depends only upon the significant
digits in the number. Therefore, if the characteristic and mantissa
are combined, it is found from a table of logarithms that log
5.24 0.71933; log 52.4 = 1.71933; log 524 = 2.71933; etc.

In the construction of a semilogarithmic grid, only the logarithmic
values from 1 to 10 are required. It is noted that a rectilinear co-
ordinate grid begins with zero; a logarithmic grid begins with
multiples of 10, i.e., 0.1, 1, 10, 100, 1000, etc., since the logarithm
of 0 is minus infinity.

Each successive logarithmic grid (cycle or tier) is identical to the
previous one except that the corresponding division in each successive
grid is 10 times that of the respective division in the previous grid.
One final concept is necessary: the common logarithm (logarithm to
the base 10) of a number is the antilogarithm of the number's
exponent (log 1 = 0, antilog 0 = 1; log 10 = 1, antilog 1 = 10;
etc.). The logarithmic value thus can be plotted on a linear scale as
follows, with the width between each division being determined by the
value of the logarithm and the designation being that of the antilog-
arithm.

Logarithm Antilogarithm
2.00000 100
1.95424 90
1.90309 80
1.84510 70
1.77815 60
1.69897 50
1.60206 40
1.47712 30
1.30103 20
1.00000 10
.95424 9
.90309 8
.84510 7
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Logarithm Antilogarithm
.77815 6
.69897 5
.60206 4
.47712 3
.30103 2
.00000 1

The range of the antilogarithm for one cycle is 1 to 10; for the
second cycle is 10 to 100; for the third cycle is 100 to 1000; etc. In
graphing, one can have the base line as the beginning of any cycle.
The respective distances between each division of a cycle are shown
in the semilogarithmic grid of Graph I.

9

8

7

6

5

4

3

2

1
39

GRAPH I
SEMILOGARITHMIC GRID OF ONE CYCLE

_

_

25 1930 1935 1940 1945 1950 1955 1960' 1965 197

Note that the horizontal scale is divided into equal divisions of
time. The vertical scale is divided according to the logarithmic value
of the antilogarithm. This is a method of setting up one's own semi-
logarithmic grid. Semi logarithmic paper can be purchased com-
mercially, but it has the disadvantage of all grid lines being printed.
It is useful in setting up the graph, but the complete printed grid
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detracts from the line formed from the values of the two variables. It
also is somewhat inflexible; however, semilogarithmic paper in vari-
ous cycle sizes can be purchased.

Comparison of Arithmetic, Index, and Semi logarithmic Graphs:
To add meaning to the differences in arithmetic, index, and semi-
logarithmic presentations, the data of Table IX is plotted in Graph
II. Projected enrollments for two campuses of the same institution are
shown on an arithmetic, on an index, and on a logarithmic scale. The
two former are parts of rectilinear coordinate graphs and the latter
is a part of a semilogarithmic graph with the X-axis in all cases being
divided arithmetically according to the variable of time.

TABLE IX

PROJECTED ENROLLMENTS OF CAMPUS I AND CAMPUS II
OF STATE UNIVERSITY X, 1959-1968

Fall Term
Campus I Campus II

Enroll. Index* Enroll. Index*

1968-69 11,300 211.2 29,400 162.0
1967-68 11,000 205.6 28,500 157.0
1966-67 10,300 192.5 26,900 148.2
1965-66 9,600 179.4 25,500 140.5
1964-55 8,900 166.3 23,900 131.7
1963-64 8,125 151.9 22,350 123.1
1962-63 6,950 129.9 20,700 114.0
1961-62 6,450 120.6 20,000 110.2
1960-61 5,750 107.5 19,100 105.2
1959-60 5,350 100.0 18,150 100.0

* Index 1959-60=100.

The arithmetic scale (rectilinear coordinate graph) indicates that
the numerical change for Campus II can be expected to be greater
than for Campus I. It cannot be determined easily whether the rate
of change is greater or less. In other words, if instructional cost is
directly related to enrollment, this graph would not indicate the rela-
tive increases in instructional cost needs.

The index scale (rectilinear coordinate graph) shows that Campus
II can be expected to grow relatively more rapidly than Campus I on
the basis of the enrollment of 1959-60. It does not show the amount
of expected growth. In fact, unless a person observes carefully, he
may interpret this graph to mean that both campuses had equal
enrollments in 1959-60 but that the expected amount of increase for
Campus I is greater than for Campus II.
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60 METHODOLOGY OP ENROLLMENT PROJECTIONS

The logarithmic scale (semilogarithmic graph) shows both relative
change and amount of change. On this graph, one notes that both
campuses can expect growth, that Campus I is expected to grow
relatively faster than Campus II, but that a greater numerical growth
can be expected on Campus II than on Campus I.

It is assumed by some that, since a semilogarithmic graph shows
both rate of change and amount of change, it is the best graph to use
and should be used for all purposes. This is not true for if it is
desirable to show only the amount of change, an arithmetic graph
presents a traer picture of the changea picture which also is easier
to interpret. One notes immediately that on a semilogarithmic graph a
small vertical change at the top of the graph represents a much larger
amount than a small vertical change at the bottom of the graph. The
grid of Graph I demonstrates these relative amounts for equal vertical
distances. The vertical distance from 1 to 2 is equal to the vertical
distance from 2 to 4 and is equal to the vertical distance from 4 to 8,
yet the actual artount in each of these vertical divisions is double the
amount of the previous division.

in case both the amount and the rate of change are important, it is
recommended that an arithmetic graph and a semilogarithrnic graph
be constructed for the data and presented side by side for the reader.
In interpreting semilogarithmic and arithmetic graphs, it is pointed
out that:

1. If a variable is increased by a constant amount over time, it is
increasing at a decreasing rate. This would appear as a line convex
upward on a semilogarithmic graph but as a strlight line with an up-
ward slope on a rectilinear coordinate graph (See Graph III, line A).

2. If a variable is increased at a constant rate over time, it is in-
creasing by an increasing amount. This would appear as a straight
line with an upward slope on a semilogarithmic graph but as a line
concave upward on a rectilinear coordinate graph (See Graph III,
line B).

3. If a variable is decreased by a constant amount over time, it is
decreasing at an increasing rate. This would appear as a line convex
downward on a semilogarithmic graph but as a straight line with a
downward slope on a rectilinear coordinate graph (See Graph III,
line C) .

4. If a variable is decreased at a constant rate over time, it is
decreasing by a decreasing amount. This would appear as a straight
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line with a downward slope on a semilogarithmic graph but as a line
concave downward on a rectilinear coordinate graph (See Graph III,
line D).

5. If a variable is neither increasing nor decreasing in amount or
in rate of change over time, it would appear as a straight horizontal
line on both the semilogarithmic and rectilinear graphs ( See Graph
III, line E).
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Arithmet ic)

6. If a variable is increased at an increasing rate over time, it is
increasing by an increasing amount. The line on both the semiloga-
rithmic graph and the rectilinear coordinate graph would be concave
upward; however, the line would be more concave on the rectilinear
coordinate graph than on the semilogarithmic graph.

7. If a variable is decreased at a decreasing rate over time, it is
decreasing by a decreasing amount. The line on both the semiloga-
rithmic graph and the rectilinear coordinate graph would be concave
downward.

.t
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