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In this space a year ago, I promised that the 1987
Report would focus on what has come to be called

the "enhancement plan" for our University. This plan

includes a major revision of our undergraduate curric-

ulum and also substantial further development of our
capacity for research, scholarship, and professional

accomplishment. In the pages that follow, faculty

leaders in teaching, in the various forms of schol-

arship, and in administration report on our collective

achievements in this process. To set the context for

those reports, I here provide an overview of the aims
of our enhancement plan.

Why Enhancement?
The driving force behind this plan is our determina-

tion that Rice move forward to become, even more
than it is today, the university its founders envisaged.

Only a small number of private American universities

is widely accorded national stature in educating young
people and in advancing scholarship, research, and
professional accomplishment. Most of these leading

institutions developed early on the Eastern seaboard;

a few came later in the Midwest and on the West
Coast. To date, however, despite the emergence of

distinguished regional universities and liberal arts

colleges, the South and Southwest have produced no
institution indisputably included in that small number
of leading national universities.

That Rice should become such a university was a

goal expressed at its founding: to become an institu-

tion "of the first rank." In the 75 years since Rice

opened its doors to classes, the University has grown
steadily in quality and stature, attracting undergradu-
ates of the highest ability and a faculty which is

producing distinguished professional accomplish-

ments, scholarship, and research. As a result, we are

now at the point at which we can, with vision and hard
work, have a reasonable expectation of achieving the

hopes of our founders that we rank among the handful

of very best institutions. The aim of the enhancement
plan is to elicit the hard work needed to move us

further toward realizing that vision.

At the heart of our enhancement plan is the convic-

tion that we must resist the temptation simply to

imitate other larger institutions. Put positively, we
must think through and implement a strategy through
which we target areas of distinctive strength and in

particular opportunities in which our relatively small

scale is an asset. This strategy has guided our
enhancement plan in each of its dimensions.

Curriculum Revision
In our curriculum revision we address a major

challenge that confronts our society as a whole: under-
standing across the widening rift between the world

of science and technology and the world of arts and
letters. In this country, only a little more than one
percent of our population has completed degrees in

scientific and technical fields. Yet virtually all of our
public policy issues include judgments that depend
on knowledge from those fields. That stark fact alone



challenges us to prepare citizens at home in both

worlds. Scientists and engineers must be grounded in

and sensitive to the insights and values and achieve-

ments that have formed our traditions and now shape

our increasingly shared global culture. Similarly, stu-

dents of the arts, humanities, and social sciences must

have an informed acquaintance with the procedures

and discoveries of the sciences, mathematics, and

engineering.

This challenge confronts all of our educational in-

stitutions. But we at Rice have special strengths for

addressing it, strengths which are in part the product

of our unusual history. From its beginnings. Rice has

always insisted that it was an institution of liberal as

well as technical learning, an institution devoted not

only to science but also to letters and art. For sound
historical reasons that took into account the most

pressing needs of this region. Rice focused initially on

the sciences and engineering and has continued

to nurture those fields. But unlike leading technical

schools. Rice has also seriously cultivated letters and

the arts, including architecture and musie-and, more
recently, also the social sciences, including

administration.

The happy result of this history is that we now have

roughly equal numbers of faculty and student majors

on each side of the so-called two cultures divide.

Furthermore, because our students are so impressive

in both verbal and quantitative abilities, we can appro-

priately expect all undergraduates to do substantial

work both in the sciences and engineering and in

the arts, humanities, and social sciences. Finally, our

relatively small scale is highly conducive to communi-
cation across divisions that are much larger in more
differentiated institutions. In sum, our unusual his-

tory together with our high quality and intimate

scale allows us to develop a distinctive curriculum that

requires of our students-whatever their academic
major-serious engagement with the worlds of science

and technology and also of arts and letters. That is the

aim of the curriculum revision described in the pages

that follow.

it*

Collaborative Research and Scholarship
Our commitment to building on distinctive strength

also governs the way in which we are developing our
capacity for research, scholarship, and professional

accomplishment. In negative terms, we reject what
is almost certainly now the prevailing pattern for the

major research university, namely an institution dom-
inated by its graduate and professional schools. While
we do not anticipate adding further professional pro-

grams we certainly intend to enhance our professional

schools of architecture, music, and administration so

that they become even better. But as they increase in

quality, they will remain relatively small in size and
closely integrated with the University as a whole.
Similarly, in developing our capacity for research
and scholarship, we will be careful to preserve the

character of the University in terms of both the
predominance of undergraduate education and the

disciplinary balance of the faculty.

Our more specific strategy for building this further
strength in research and scholarship is to identify
niches in which our relatively small scale offers us a

comparative advantage because collaboration is re-

quired from a number of departments-departments
that in larger more differentiated universities are

much less likely to interact with each other than

they are here at Rice. A model for this approach is the

Rice Quantum Institute, which for over ten years has



Erratum

Page 5, firstfull paragraph should read:

The model exemplified in the Riee Quantum
Institute is not the only approach we are pursuing
in our enhancement plan. There are programs
with established strength and momentum that

we certainly will continue to support even
though they do not tit the pattern of collabo-

rative or interdisciplinary centers or institutes.

The geosciences are an example. In this case, the

existence of a strong Department of Geology and
Geophysics due in part to the generous support

from the W. M. Keek Foundation and our loca-

tion in the energy capital of the world provides

a compelling rationale for continuing develop-

ment. Mathematics and Mathematical Sciences

offer another example. In this instance, we have
departments that are already internationally

recognized and that can be even more distin-

guished without becoming disproportionately

large in terms of our scale.
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fostered joint research programs of scientists and
engineers whose common interests center on the

study of light and matter at the atomic level but whose
academic appointments are in the Departments of

Chemistry, Physics, Space Physics and Astronomy,
Electrical and Computer Engineering, and Mechanical

Engineering and Materials Science. Through this

approach we are able to appoint faculty members so as

to maintain a balanced array of departments and disci-

plinary specializations. At the same time, we achieve

a critical mass of researchers that otherwise could be

attained only with very much larger individual

departments.

The model exemplified in the Rice Quantum In-

stitute is not the only approach we are pursuing with

established strength and momentum that we certainly

will continue to support even though they do not

fit the pattern of collaborative or interdisciplinary

centers or institutes. The geosciences are an example.

In this case, the existence of a strong Department of

Geology and Geophysics due in part to the generous
support from the W. M. Keck Foundation and our

location in the energy capital of the world provide

a compelling rationale for continuing development.

Mathematics and Mathematical Sciences offer another

example. In this instance, we have departments that

are already internationally recognized and that can be

even more distinguished without becoming dispropor-

tionately large in terms of our scale.

But still, with allowances for exceptions, the central

thrust of our enhancement plan is to develop inter-

disciplinary centers which encourage and support

collaboration among faculty members whose appoint-

ments span a substantial range of departments. There
are at this point four further centers in addition to

the Rice Quantum Institute: the Biosciences and Bio-

engineering Institute; the Center for the Study of

Institutions and \alues; the Computer and Informa-

tion Technology Institute; and the Center for Cultural

Studies. The pages that follow describe the collab-

orative research and scholarship under way in those

five centers. I trust it is evident from the remarks of

participating faculty that the centers are eliciting

productive effort and promise exciting and substantial

achievements.

The investment of resources and energy which the

centers represent will benefit the University in all of

its tasks. The interdisciplinary collaboration facili-

tated by the centers is a significant attraction to

prospective faculty of the quality that Rice under-

graduates rightly expect. Beyond their involvement in

regular departmental offerings, we expect that faculty

members affiliated with the centers will also be in-

volved in developing the clusters of related courses

called for in the second phase of our curriculum
revision. In sum, we look forward to building the

strength of the faculty in ways that not only will

develop further capacity for research and scholarship

but also will enhance the education we offer.

The Resources Required
The consistent intention of this enhancement plan

is to build on already established strengths of the

University. But even if we are completely successful in

realizing this intention, we will still require the invest-

ment not only of great human energy but also of very

substantial resources. We have received gifts already

and are optimistic about significant additional grants

to cover the expenses entailed in our ongoing curricu-

lum revision. But the amounts required are much
larger in the case of developing further our capacity

for research, scholarship, and professional accom-
plishment. The need is for funds both to finance

additional faculty appointments and to provide

adequate facilities for the activities involved.

The Board of Governors has been very supportive

of this enhancement plan. Specifically, the Board has

authorized initial incremental appointments in the

areas targeted for enhancement and also the construc-

tion of two major new facilities, subject to the

availability of funding. One building will house the

Biosciences and Bioengineering Institute and will for

the first time provide a facility adequate to biological

and biochemical research on the scale that this new
institute envisions. The new facility will accommodate
biologists, biochemists, organic chemists, and chemi-

cal engineers devoted to biomedical engineering.

Accordingly, its construction will not only benefit the

Biosciences and Bioengineering Institute but will also

release space needed for other programs in the sci-

ences, mathematics, and engineering. The second

building is a new home for the Shepherd School of

Music. There is an acute need for this building because

the Shepherd School is now scattered in four thor-

oughly inadequate locations on and even off the

campus. But quite beyond meeting that need, this

building also will free office and classroom space

required for appointments in the humanities and

the social sciences and in computer science and
mathematical sciences.

In the Houston of the late 1970s and early 1980s,

this interconnected set of initiatives might not have

posed a major challenge. In fact, except for the

projected costs of the planned new construction, the

investments in the enhancement plan have been quite

modest—certainly more modest than many would

like. But the tough economic situation in this region

has at the same time imposed other stringent con-

straints. In particular, the downturn in our income
from oil and gas and the difficulty of generating

substantial revenues from Rice-owned real estate have

hurt. Similarly, while annual giving has been at record

levels, large gifts of capital have been harder for

donors to manage. The result is that both the operat-

ing and the capital budgets of the University are under

more pressure than at any time in the recent past. The
financial schedules that accompany this report detail

those pressures. I note and emphasize them here to

appeal for the help of all of our alumni/ae and friends.

There may have been times in the past when Rice

did not need support from both old and new benefac-

tors. That is emphatically not the case now. We have a

great opportunity to move forward vigorously. We ask

that you join us in making the most of it.

h^
George Rupp
President





THE CURRICULUM

Under an unsettled but ultimately forgiving October
sky, Rice University President George Rupp in his

1985 inaugural address recalled C. P. Snow's critique of

the intellectual division separating the two cultures of

science and of arts and letters.

That divide, Rupp said, can be bridged at Rice

University because of its size and quality— indeed, its

very history. From the vision of founding president

Edgar Odell Lovett to the present, Rice University

has been a place of "liberal and technical learning. .

.

dedicated. . . to the advancement of letters, science

and art."

Building on the fundamental commitment to

broad-based education that has distinguished Rice

for the past 75 years, the university has developed an
enhancement plan to move it forward to new levels

of excellence. One of the plan's critical elements is a

major revision of the undergraduate curriculum, re-

quiring students majoring on one side of the campus-
humanities/social sciences or natural sciences/engi-

neering-to achieve substantial familiarity with the

intellectual underpinnings of the other side. This goal

will be accomplished through a sequence of newly
developed foundation core courses and an optional

coherent minor concentration.

Rice's general education curriculum-has most re-

cently been the familiar distribution system. Adopted
in the early 1970s, it requires students to distribute

four non-major courses in each of the humanities,

social sciences and natural sciences. Beyond that

general requirement, however, it remains mute, offer-

ing no guidance as to what knowledge is fundamental
to a liberal education, or how courses and disciplines

relate to one another.

The distribution requirement was intended to intro-

duce into the old core curriculum some freedom of

choice while attempting to preserve a general educa-
tion, but the result has not been entirely successful.

While Rice has done well in producing graduates
highly skilled within single academic majors, the

general education requirement has too often resulted

in students taking a random assortment of courses

lacking cohesion or clear purpose. Concentrating on
their major course requirements, students often chose
general education courses on very peripheral consid-

erations—course availability in a given semester,

course scheduling for a particular time of day, and so

forth. Furthermore, when students did elect to under-
take a second area of in-depth study, they often chose
one closely allied to the major field rather than opting

for the breadth possible from a subject area in less

familiar territory.

The new curriculum requirements seek to redress

these flaws.

The Foundation Courses
Under the new curriculum requirements, students

majoring on one side of the campus-humanities/
social sciences or natural science/engineering-must
enroll in a sequence of newly developed foundation

core courses designed to familiarize them with the



other side. These foundation courses will explore the

fundamental assumptions, methods and developments

that underlie the major disciplines in the humanities,

social sciences and science and mathematics.

Students will not he required to take the foundation

courses in their own area unless they wish to do so-

their academic major requirements should provide

ample instruction in the fundamentals for their

own areas.

Social Sciences

The foundation course in the social sciences offers

an overview of the discipline's intellectual heritage.

A major objective is to convey a broad historical sense

of the evolution of thought about human society.

"The themes to lie explored involve the ideas of

seminal thinkers about the 'inputs,' the forces that

motivate social conduct, and about the 'outcomes,' the

resulting social structures and conditions," explains

Gaston Rimlinger, Rice's Reginald Henry Hargrove

Professor of Economics. "The 'inputs' include such

elements as authority, religion, power, tradition, rea-

son, self-interest, moral values, lose of freedom and

desire to dominate. The 'outcomes' include the 'good'

or 'just' society, progressivism vs. stagnation, stability

vs, revolution, freedom vs. oppression, equality vs.

inequality, individual vs. common good."

Major works from Plato, Aristotle and Aquinas

through llobbes. Smith and Marx to Keynes and Hayek
will be included.

In the course, students will study under the pro-

fessorial "team" of Rimlinger, Chandler Davidson

(sociology) and Tullio Maranhao (anthropology). The
three faculty members will alternate teaching duties

during the course, but will be guided by a common
goal. "We are not trying to teach the individual social

sciences and the analytical techniques they employ,"

Rimlinger says. "Our goal is to explore the intellectual

underpinnings, the intellectual framework, of the fun-

damental ideas concerning the individual and society."

Science and Mathematics
A similar attention to broad intellectual concerns

will underlie the two-semester foundation course

in science and mathematics. Through this course,

architecture, music, humanities and social science

students will receive an introduction to the methods
of science and to the quantitative principles underly-

ing physics, chemistry and mathematics, including

calculus. The course will introduce scientific knowl-

edge in such a way that students can grasp both the

quantitative character of physical laws and certain

reliable conclusions that derive from them.

In mathematics, for example, the course will intro-

duce rational, irrational and complex numbers, power
scries, polynomials, vectors, exponential and logarith-

mic functions and differentiation and integration.

Discussions in physics will include Newton's Laws,
gravitation and nuclear forces, mechanical energy,

electricity and magnetism, atomic structure, relativity

and the laws of thermodynamics. In chemistry, stu-

dents will be introduced to the laws governing the

combination of atoms, the contributions of Bohr and

de Broglie to atomic theory, the nature of the chemical

bond, oxidation-reduction, acids and bases, and en-

thalpy and entropy, two concepts in thermodynamics

that relate to the heat content or internal energy of a

substance and to the tendency of a physical system to

decrease available energy.

Although the course will cover three broad areas,

the material will not be treated as three separate

disciplines. "We want to integrate these three areas

in our lectures as much as we can," says Harold

Rorschach, the Sam and Helen Worden Professor of

Physics, who headed the syllabus committee. "We are

not going to teach this course as three separate and

unrelated endeavors, but as areas that are ultimately

related. After all, Newton was a mathematician as well

as a physicist, modern research in much of chemistry

is largely based on physics, and the Bohr atom

and wave mechanics could be taught by any faculty

member in science or engineering."

The Humanities
The foundation course in the humanities will

provide Rice students with an introduction to various

disciplines that nonetheless have a common theme-
the individual's attempts to come to terms with his or

her own world.

"Humanity in its intellectual environment, in its

spiritual and emotional crises, can be studied from

the various vantage points of literature, philosophy and

so on," notes English professor Dennis Huston, who
headed the course's syllabus committee. "Through

these humanistic disciplines, we want to confront



important questions such as, 'What are humanity's

values? What are its motives? Where do its primary
responsibilities lie? To what extent are individuals

driven by forces they don't understand? Do their

obligations to society collide with their obligations to

their families, to their God, to themselves?'"

During the two-semester course, students will ex-

plore the giants of classical and modern humanities-
Homer, Plato, Virgil, Thucydides, Luther, Montaigne,

Shakespeare, Descartes, Voltaire, Dickens, Kafka

and others, as well as components such as Greek
sculpture, Roman architecture, medieval music. Ren-

aissance sculpture and painting, 10th-century opera,

19th-century painting, and 20th-century architecture.

And "exploring" does not simply mean reading. "The
student will also be required to write," Huston says.

"We believe one learns about the humanities by writ-

ing about the humanities."

The course will benefit the student and improve
Rice's undergraduate curriculum in several ways, Hus-

ton notes. "It will provide a large number of students

with a shared experience of common texts and ideas,

showing them the great diversity and interrelatedness

of the humanities. It will also provide them with a

forum for writing and discussion that they do not often

have in their science and engineering programs. And
the student will be able to cross the boundaries of

all the humanistic disciplines, to see ideas and issues

from many standpoints and to see the relationships

among various great writings that are ordinarily kept

apart by academic departments."

Peloponnesian War, the Archaic Age and others. Sim-
ilarly, a student in the humanities and social sciences,

having taken the foundation courses in science-

engineering, might follow it with a coherent minor
in Earth Systems Science, choosing from a cluster

of courses from the departments of space physics,

geology and biology on such topics as Atmospheric
Science, Climate, Geoscience, Oceanography and
Ecosystems. The aim in either case is that students

attain substantial depth and confidence in a focused

area significantly outside their major.

Lane stressed that while students will be urged to

complete a minor, flexibility in the curriculum will

be retained. Thus, a student who changes majors

to a discipline on the other side of campus could be

considered to have completed his or her minor.

Likewise, a student double-majoring in two varied

disciplines-mathematics and German, for example-
would also have already achieved the objectives of the

curriculum revisions.

The "bottom line," however it is achieved, will be a

Rice graduate broadly educated, one with an intellec-

tual awareness and excitement that can only come
from wide-ranging exposure to many disciplines

and cultures.

The Coherent Minor
Once the students have completed their foundation

courses, the second phase of Rice's curriculum revi-

sion-the coherent minor clusters-will be available

for them to further their study in fields far removed
from their majors. The coherent minor will provide

an opportunity for students to explore a subject intro-

duced in the foundation course through a cluster of

courses that relate coherently to one another, focus

on the minor subject in depth, and illuminate the

cumulative or interrelated character of knowledge.

"The term 'coherent' refers to the fact that the

minor program, although it will be completely

unrelated to the student's major, will allow the student

to gain a thorough, organized-and thus coherent-
body of knowledge," says Rice Provost Neal Lane. A
science-engineering major, for example, having taken

the foundation sequence in humanities and social

sciences, might take a coherent minor on the topic

of Ancient Greece, choosing from a cluster of seven

courses from the history, classics, art history and
anthropology departments on such topics as Ancient
History, Greek Art and Archaeology, Athens and the
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As Rice's administration and faculty set about

planning revisions for the undergraduate curriculum,

they also took a look at the university's graduate and
research programs.

"Rice has had a strong record in research and
graduate scholarship for many years and has become
internationally renowned for its work in several areas,"

notes Provost Lane. "But in developing the enhance-
ment plan we recognized that there are a number
of research fields where we can make significant im-

provements, where we can build on existing strengths

to make our research efforts even better."

The result of this planning is the establishment

of five centers whose primary emphasis will be

collaborative research that transcends traditional

departmental boundaries. The Rice Quantum
Institute, the Center for Cultural Studies, the

Biosciences and Bioengineering Institute, the Center
for the Study of Institutions and Values and the

Computer and Information Technology Institute will

each build upon existing programs at Rice, drawing

faculty and resources from a number of different

departments. Though the Rice Quantum Institute

has been active at the university for almost a decade,

it will join the four new centers as one of the five

targeted areas of enhancement in research and
graduate education.

The interdisciplinary nature of the centers will

allow Rice to take full advantage of its small size and
excellent faculty. As is the case with many univer-

sities, research at Rice has traditionally been carried

out within the individual academic departments.

While such single-department research efforts will

continue to be productive and successful, the collab-

orative research that will be possible within the

various Rice centers offers several fundamental
advantages.

For example, the centers will encourage faculty

members from different departments to share re-

sources and equipment. This means that ideas from

a wider variety of viewpoints can be more easily ex-

changed. The visibility Rice will gain from the centers

will enhance the recruitment of outstanding faculty

members and graduate students, and the centers,

rather than individual researchers, can make grant

applications.

The centers' ultimate advantage, however, is the

increase in collaborative research between faculty

members of different disciplines. By fostering that

collaboration, the centers will further enrich Rice's

excellence in both graduate study and research.

11

The Rice Quantum Institute
Organized in 1979, the Rice Quantum Institute is

the best-established of the university's collaborative

centers, with 29 faculty members, 120 graduate stu-

dents and an annual research budget of S3 million.

Through RQI, faculty members from chemistry, phys-

ics, electrical engineering, materials science and
space physics collaborate to conduct research on the

cutting edge of science on the molecular level.

"Over the years we have developed a certain

philosophy, a certain attitude toward science in the

Quantum Institute," says RQI director Richard

Smalley, Rice's Norman and Gene Hackerman Pro-

fessor of Chemistry. "Our central theme is to approach



problems in chemistry and physics from the quantum

level-the level of molecules, atoms and the particles

that make them up. We seek answers to such problems

in catalysis; the surface chemistry of metals; the

nature of molecular composition of metal, two-atom

molecules known as dimers; the cause and nature of

defects in semiconductors; and others, all at the level

of behavior of the atomic particle."

One of the primary tools in research at the quantum

level has been laser spectroscopy, in which scientists

use laser lights to produce spectra from substances

they arc investigating. "The Quantum Institute has

earned an international reputation for its work in

both laser development and the application of laser

to research in chemical physics," Smalley says. "Laser

development was, in fact, the main held for which the

institute was founded, and it has demanded the exper-

tise of researchers from various fields.

"Our work here might be i if a very fundamental

nature, as when we investigated the nature of the

inter-atomic bonds of the nickel dimer. Or it could

be research with a more immediate, practical applica-

tion, such as the surface chemistry of platinum. The
catalytic converter of automobiles uses a platinum

surface for reacting with engine emissions, and we are

studying the quantum basis for this reaction."

Another area of RQ1 research, directed by Frank

Tittel of electrical engineering, is in the field of exeim-

eric lasers such as zenon fluoride. He has shown that

tins unusual ci impound lases. or cunts light, in the

blue-green region, which gives it tremendous potential

significance in underwater communications.

Work such as this would not be possible without

collaboration among scientists from a variety of areas.

This collaboration has other benefits as well. "The
Quantum Institute is a means to reinforce and nurture

the interrelationships among the individual depart-

ments," Smalley says. "But it also attracts worldwide

attention to the work we are doing here in atomic

and molecular physics, and this helps us greatly in the

recruitment of faculty and graduate students." After a

decade of success, Smalley sees only increased effec-

tiveness as RQI serves as a model for the four other

areas of enhancement. The key elements, he says, are

already in place "( )ne crucial reason the Quantum
Institute has been so successful is the small size of

the university, not to mention the caliber of the re-

searchers," Smalley says. "Many other universities

have the motivation to establish these collaborative

arrangements, but very few ever get started."

The Computer and Information
Technology Institute

The Computer and Information Technology

Institute was founded in 1987 to foster research on all

aspects of computation and its use in the solution of

science and engineering problems.

Under the leadership of Director Ken Kennedy,

Noah Harding Professor of Mathematics and Computer
Science, and Executive Director Don H. Johnson,

professor of electrical and computer engineering, CITI

has from the outset emphasized two areas of research:

robotics and parallel computation. These particular

areas were chosen because of their importance

nationally, because they had already been established

as topics of research at Rice and because they are

important to the local community. Robotics holds

wide promise for use in space, while parallel computa-

tion holds the potential for solving computational

problems in the energy industry.

In the study of robotics, Rui de Figueiredo, pro-

fessor of electrical engineering and mathematical

sciences, leads a group of researchers from computer
science, electrical and computer engineering, me-
chanical engineering, psychology and mathematical

sciences. "The main focus of our research is the

underlying engineering and science; that is, the funda-

mental principles behind the design, operation and

use of robots in the context of various applications," de

Figueiredo says. "We define robots as 'programmable

manipulators' capable of performing tasks with some
degree of autonomy.

"In the order of increasing autonomy, they are

classified as tele-robots, supervisory robots, adaptive

and intelligent robots. The state of the art is at the

level of the tele-robot, and there must be great ad-

vancements in robot technology to reach the level of

intelligent robot. In our research, we will take existing

robots, study, modify and improve them and develop

new uses for them."

CITI researchers are developing techniques for the

use of multiple robots working together, de Figueiredo

says. "Our approach to the science of robots is holis-

tic. We investigate them in each of the three primary

features that together are characteristic of a robot:

sensing, by which external information is gathered;

processing, by which that information is interpreted

by computer; and, last, the creation of physical

action."

De Figueiredo and his group are particularly inter-

ested in a machine's visual sensing. "To have a robot

perform an array of complicated movements is not

necessarily a great achievement in the present state

of robotics," de Figueiredo says. "A robot can be

programmed in advance to do that. What is by far the

greatest obstacle to really important advances in

robotics is developing the capacity for visual sensing.

To have a machine see, interpret and physically re-

spond to an object based on the visual input is vastly

more difficult."

Rice researchers have made significant contribu-

tions in developing new ways to represent three-

dimensional objects with the least amount of visual

information, de Figueiredo says. In addition, they are



developing artificial neural networks for connecting
visual recognition to the control of motion.

De Figueiredo stresses the importance of robotics

and of the role GITI will have in its advancement.
"CITI will allow us to combine advances in different

disciplines, and this will lead us to technology that

will be part of the driving force of the industrial, aero-

space, energy and biomedical endeavors of the coun-
try," he says. "We work closely with the Texas

Rehabilitation Institute for the development of robots

to help the handicapped and with the Johnson Space
Center for the development of robots to be used
in space."

In the area of parallel computation, Kennedy leads a

team of faculty from computer science, electrical and
computer engineering and mathematical sciences.

"Parallel processing refers to the use of multiple com-
puters working together to solve a single problem,"

Kennedy explains. "When more than one computer
can be applied to a problem, the time required to

solve it is greatly reduced. This is extremely important
because many scientific problems of interest to so-

ciety cannot be solved in a reasonable amount of time
on current computers. For example, the weather can
be predicted accurately by a computer, but the com-
putation takes longer than the weather itself"

CITI researchers are interested in all aspects of

parallel processing, Kennedy says. Such aspects in-

clude the architecture of parallel computers, tools to

support the parallel software and program decomposi-
tion, the breaking down of a program into smaller

pieces executed in parallel on several computers, and
then reeombining the data.

The center has already made important contribu-

tions to the field of vectorization, a form of parallel

processing. Kennedy and his group developed an
experimental prototype system that automatically

translates ordinary programs to ones that use vector

parallelism. This work provides a model for several

industrial products, the most notable of which is the

software for the IBM 3090 Vector Computer System.
"Parallel processing is important for the application

of computers to such areas as reservoir engineering and
weather prediction." Kennedy says, noting that it is

also vital to the work of the robotics center, where
the capacity for instantaneous, high-performance
computing is required.

Parallel processing research within CITI has gone
so well that the National Science Foundation has

awarded a five-year, 83.1 million grant for facilities.

"These funds will establish and maintain two major
parallel computer systems for use in research projects

within CITI," Kennedy says. One of these, a 16-

processor system, is already installed. Though these

facilities will serve the three principal departments in

CITI, its resources are available to researchers from
other areas who may want to employ parallel process-

ing. "We welcome anyone within the university who
uses parallel processing in their research," Kennedy
says. "This emphasizes one of the great benefits of

CITI -namely, that it provides a point of focus for

faculty members from diverse fields to work toward a

common goal."



The Center/or Cultural Studies
The Center for Cultural Studies, formed in 1987,

serves as a forum for interdisciplinary research and

communication between faculty in the humanities

and social sciences. "The center will function with

three interrelated purposes: first, it will help faculty

members move beyond their parochial specialty

and expand their intellectual outlook," says Michael

Fischer, professor of anthropology and director of the

center. "Second, it will provide a cross-cultural vehicle

for the intellectual study of foreign cultures, especially

of Asia and the Middle East. Third, it will help us to see

that the humanities and the social sciences constitute

a unified realm of inquiry."

The center currently supports four faculty work-

shops: the Rice Circle, the Feminist Reading Group,

the Medieval Studies Workshop and the Ancient

Studies Workshop. The anthropology department es-

tablished the Rice Circle in 1983. As a part of the

workshop program, the Rice Circle offers participants

from anthropology, history, sociology, modern
languages, philosophy and other departments the op-

portunity to discuss such topics as theories of

aesthetics, postmodernism in literature, enthnogra-

phy in anthropology and critical discourse in literary

theory. The Feminist Reading (iroup, organized in

1986, brings together faculty members from such

areas as the languages, history, music, art history,

economics, anthropology, philosophy and sociology.

The group is currently working its way through the

body of feminist literary criticism from 1969 to the

present, and future plans include discussion programs
on feminism and science. The Medieval Studies Work-
shop is currently researching topics in Byzantine

music in conjunction with the Shepherd School of

Music, with future plans including a lecture series on
women and writing in the Middle Ages. Furthermore.

the group is establishing an undergraduate major in

Medieval Studies. The Ancient Studies Workshop is

composed primarily of faculty members from history,

art history, archaeology and the history of religion.

Formed in 1987, it has already sponsored a series of

lectures on Greece.

In addition to these four workshops geared toward
faculty members, the Center for Cultural Studies also

sponsors an in-depth Center Seminar, which features

topics of broader interest and is open to the public.

Every two years, a topic of wide intellectual appeal
will be selected, followed by a series of presentations

discussing the topic from an interdisciplinary and
cross-cultural point of view. "For example, the seminar
topic for 19(87-89 is moral sensibilities in historical

and cultural context," Fischer says. "Historians,

philosophers, sociologists and literary critics will dis-

cuss a selected topic within this overall topic, such
as Heidegger's decisionism or nihilism in European
philosophical systems."

In addition to increasing program opportunities and
interdisciplinary dialogue, Fischer says the Center for

Cultural Studies will offer other benefits. "It will help

us attract outstanding new faculty with an interest in

comparative and cross-cultural studies." he says. "The
center is a way to direct the resources in the human-
ities and social sciences toward a common theme,
rather than to spread them out in different directions.

The result will be a sense of distinctive quality

at Rice."



The Center for Institutions and Values
The Center for Institutions and Values, created in

1987, brings together faculty from economics, political

science, sociology, statistics, psychology and anthro-

pology to discuss problems and issues in society and
public policy.

The center's director, Joseph Cooper, dean of the

School of Social Sciences and the Herbert S. Autrey

Professor of Social Sciences, explains its purpose and
direction: "We seek to understand the role and impor-

tance of society's institutions, such entities as schools,

hospitals, banks, corporations, governmental bodies,

Congress and the Presidency. We want to examine
how these operate and function, assessing impacts

or consequences such as how hospitals deliver health

care to the public and the problems that arise.

"These institutions and others are all premised on
society's values," Cooper says. "We want to see how
our values and institutions change, how they are being

challenged and how they, in turn, change society."

A large component of the Center for Institutions and

Values is the Rice Institute for Policy Analysis (RIPA),

which Cooper founded in 19S2. This well-known or-

ganization reaches the general public with a wide-

ranging series of activities on applied public policy,

including lectures, seminars, round table discussions,

election polls and analyses, census-taking and
publications.

While RIPA continues to serve the public, other

components of the center will promote more the-

oretical, academic research into ideas concerning

social institutions and values. "First of all, we have set

up a series of invited speakers, conferences and semi-

nars to discuss such topics as macroeconomics in

relation to the budget deficit and interest rates, the

sociology of television and trends in minority voting,"

Cooper says. "Next, we have organized working

research groups, where Rice faculty from different

departments within the social sciences will analyze

such issues as international exchange, technology

transfer and diffusion, the grounds of individual deci-

sion-making in institutional settings and the problems

of economic discrimination against women." Finally,

Cooper notes, the center will sponsor a publication

series in which research by Rice faculty will be

distributed to other departments.

"The center will greatly complement RIPA," Cooper
says. "It extends RIPA's activity into the academic
realm and allows us to cover the two dimensions
of applied research and interdisciplinary academic
inquiry into social institutions and values."
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The Institute/or Bioscienees

and Bioengineering
Within the Institute for Bioscienees and Bio-

engineering, Rice scientists from biochemistry,

biology, chemical engineering and chemistry will un-

dertake interdepartmental research in the biomedical

and bioengineering fields as well as in biochemistry

and cell and molecular biology. The institute houses

three major laboratories, each of which pursues a

distinct course of research.

In the Laboratory of Basic Medical Sciences, for

example, institute director George Schroepfer, the

Ralph and Dorothy Looney Professor of Biochemistry,

is continuing the work on cholesterol metabolism that

has been ongoing at Rice for several years. Schroepfer

and his colleagues have succeeded in synthesizing a

15-ketosterol that is a potent inhibitor of cholesterol

synthesis in mammalian cells and that also exhibits

marked hypocholesterolemic properties in primates.

The group is investigating the way this drug works and

has recently demonstrated that it also reduces intes-

tinal absorption of dietary cholesterol in laboratory

animals.

The Laboratory of Biomedical Engineering, led by

Larry Melntire, the E. 1). Butcher Professor of Biomed-

ical and Chemical Engineering, concentrates on

research related to diseases of the cardiovascular

system. Currently, researchers in the laboratory are

studying leucocyte and tumor cell interactions with

endothelial cells (specialized cells lining the inner

walls of blood vessels), the role of blood flow in the

control of endothelial cell and smooth muscle cell

communication and metabolism, and thromboem-
bolic (blood-clotting) phenomena on damaged
endothelial cells and the surfaces of artificial organs.

The Laboratory of Biochemical and Genetic Engi-

neering, headed by biochemistry professor Fred

Rudolph, will study the structure of proteins and
nucleic acids and the ways in which that structure is

related to the macromoleeule's function. Biochemistry

and engineering will rind common ground here, as

they do in the other laboratories, as Rudolph's group

designs and synthesizes large molecules and analyzes

their structure-function relationships. Further, the

laboratory will undertake cell culture and protein

purification and characterization.

Schroepfer sees a number of significant benefits that

will stem from the institute and its research activities.

"The institute will provide an atmosphere for collab-

orative research that we feel is of utmost importance
in our research efforts because progress can be made
that couldn't be made by separate groups," Schroepfer
says. "The institute will help attract new faculty, and
it will increase the opportunities for both graduate
and undergraduate students to become involved in

research early in their careers."

Other benefits, Schroepfer says, include greater

strength in applications for external funding, an area

coordinated by Executive Director Bette C. Sherrill,

and cost effectiveness from the sharing of equipment,
facilities and personnel. "The mix of faculty, senior
research scientists, and undergraduate, graduate and
post doctoral researchers presents an exciting and
highly productive environment," he says. "But most
important, the institute will allow the ongoing work of

our laboratories not onlv to continue but to flourish."

Summary
While Rice has selected these five areas of collabora-

tive research and created the centers and institutes to

support them, such academic fields as geology and
mathematics and the professional schools such as the

School of Architecture, the Shepherd School of Music

and the Jesse H. Jones Graduate School of Business

Administration will not be excluded from the univer-

sity's drive for continuing excellence.

"The university will continue to strongly support

those areas not directly affiliated with a center

or institute," says Provost Lane. "No area of Rice's

academic life will be neglected under the overall

enhancement plan."

Of the many benefits that will flow from the creation

of these five centers of research-the enhanced collab-

oration, the practical benefits of shared resources, the

expanded intellectual vistas-the role these centers of

scholarship will play in faculty recruitment is critical.

"We plan to add 50 new faculty members over the next

five years, although not all of them will necessarily be

associated with a center or institute," Lane says.

"The increased visibility and recognition that these

institutes will impart to the university will be a vital

factor in attracting outstanding faculty to Rice," Lane
concludes. "And as the faculty reaches new levels of

excellence in research and scholarship, the education

offered at Rice, both graduate and undergraduate, will

do likewise."
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AUDITORS' REPORT

To the Board of Governors,

William Marsh Rice University:

We have examined the balance sheet of

William Marsh Rice University ( a nonprofit

Texas corporation) as of June 30, 1987, and the

related statements of changes in fund balances

and current funds revenues, expenditures

and other changes for the year then ended.

Our examination was made in accordance with

generally accepted auditing standards and,

accordingly, included such tests of the account-

ing records and such other auditing procedures

as we considered necessary in the circumstances.

In our opinion, the financial statements

referred to above present fairly the financial

position of William Marsh Rice University at

June 30, 1987, and the changes in its fund

balances and current funds revenues, expendi-

tures and other changes for the year then ended,

in conformity with generally accepted account-

ing principles applied on a basis consistent with

that of the preceding year.

QnvW "drJLu^c^ ! L>18

ARTHUR ANDERSEN & CO.

Houston, Texas

September 30. 1987



BALANCE SHEET

June 30, 1987, with Comparative Totals at June 30, 1986 (Dollars in Thousands)
1987

Current

Funds

Endowment and

Similar Funds

Plant

Funds

Loan

Funds Combined

ASSETS

CASH, RECEIVABLES AND OTHER ASSETS:

Cash

Accounts receivable

Loans, net of allowance for doubtful accounts of $325

in 1987 and $420 in 1986

Other assets

INTERFUND RECEIVABLE (PAYABLE):

Interest-beating endowment fund advances (Note 6)

Noninterest-bearing advances

INVESTMENTS (Notes 3 and 7)

EDUCATIONAL PLANT (Note 5)

Total assets

LIABILITIES AND FUND BALANCES

LIABILITIES:

Accounts payable and accrued liabilities

Deferred income and deposits

Retirement funds (Note 4)

Annuity funds

Intel labilities

COMMITMENTS AND CONTINGENCIES (Note 8)

FUND BALANCES:

U.S. Government and private grants refundable

University funds -

Unrestricted

Internally designated

Restricted

Income unrestricted endowment

Income restricted endowment

Unrestricted funds functioning as endowment

Restricted funds functioning os endowment

Unexpended plont funds

Net investment in plant

Total fund balances

Total liabilities and fund balances

3,420 3,420

1986

Combined

235

1,046 3,897 — -
4,943 3,804

1,842 131

4,025

11,135

(9,833)

1,302

507,543

— 5,494

5,494

(1,987)

1,429

(558)

17

5,494

1,973

13,499

6,742

1,736

3,977 —
12,517

(206)

14,522

(8,942)

(6,118)

.15,060

-

14,316 — —
289 2,604 510,453 433.S54

— — 158,453

$145,997 $4,953

158,453

$682,405

: 52.363

$18,582 $512,873 $604,234

$ 4,978

460

$ 752

6,067

6,319

$ - $- $ 5,730

460

6,067

12,257

$ 4,801

582

275

204

5,438 -
5,862

3,044

4,305 — — —
4,305 4,305

3,455 — — — 3,455 3,141

5,384 — — 1,533 6,917 6,491

— 238,812 — — 238,812 205,143
— 124,324 — — 124,324 106,935

— 112,131 — — 112,131 107,503

— 30,787 — — 30,787 27,477

— — 4,599 — 4,599 (2,066)

— — 141,398

145,997 4,953

141,393

670,148

136,399

13,144 506,054 598,372

SI 8,582 $512,873 $145,997 $4,953 $682,405 $604,234

See notes to finoncial statements.



STATEMENT OF CHANGES IN FUND BALANCES

20

For the year ended June 30. 1987, with Comparative Totals for 1986 (Dollars in Thousands)
1987 1986

REVENUES AND OTHER ADDITIONS:

Investment income (Notes 3 and 7)

Realized gains on investments (Note 3)

Gifts and bequests (Note 2)

Tuition ond fees

Grants and contracts

Unrestricted revenue of auxiliary enterprises

Additions to investment in plant-

Direct expenditures (including $5,070 charged

to current funds expenditures in 1987)

Repayment of advances from endowment funds

Interest on loans receivable

Other

Total revenues and other additions

EXPENDITURES AND OTHER DEDUCTIONS:

Educational ond general expenditures

Auxiliary enterprises expenditures

Expended for plant facilities

Repayment of advances from endowment funds

Interest on endowment fund advances (Note 6)

Amortization of auxiliary ond educational

service facilities

Retirement of plant assets

Loan cancellations and collection costs

Refunded to grantors

Total expenditures and other deductions

TRANSFERS AMONG FUNDS -

ADDITIONS (DEDUCTIONS):

Mandatory-

Undesignated gifts (Note 2)

Provision for plant improvements (Note 5)

Funding of unrestricted current expenditures

for equipment

Funding of principal and interest payments

for plant additions

Other voluntary transfers, net

Total transfers

NET INCREASE FOR THE YEAR

FUND BALANCE AT BEGINNING OF YEAR

FUND BALANCE AT END OF YEAR

Current Funds

Endowment and

Similar Funds Plant Funds

Unrestricted

Internally

Designated Restricted Endowment

Functioning

as Endowment Unexpended

$28,031 $ 357 $ 9,248 $ 3,135 $ 2,168 $ 263

_ — — 35,369 17,495 131

2,589
— 3,862 12,454 — 3,313

15,009 2,218 — — — —
3,746

— 14,598 — — —
13,307 721 — — — —

913

63,595

52,920

15,081

(73)

(2,745)

2,232

,059 '60

4,355

3,917

27,f 50,958

27,172

583

4,755 27,755

73

(867)

5,859 714 285 27

4,406 714

314

3,141

285

398

4,986

100

4,305

51 058

312,078

$ 4,305 $3,455 $ 5,384 $363,136

19,663

2,299

2,299

2,745

(2,232)

9,939

(9,426

7,938

134,980

$142,918

299

1,251

Investment

in Plant

$
-

830

Loon

Funds

50

Combined Combined

7,753

313

1,896

258

_]%

592

384

313
c

;

r
4

-

1,165

2,732

3,897

165

34

! 9

43,290

52,995

23,098

17,227

18,344

14,028

7,753

313

258

2,627

179,933

84,009

16,502

2,683

313

719

1,165

2,732

34

108,157

867

3,043 11

11

404

4,549

$4 953

3,910

4,999

136,399

$141,398

— —

6,665

(2,066)

$ 4,599

71,776

SQ8.372

$670,148

4 J 640

555,732

$598,372

See notes to financial statements.



STATEMENT OF CURRENT FUNDS REVENUES, EXPENDITURES AND
OTHER CHANGES

For the year ended June 30, 1987. with Comparative Totals for 1986 (Dollars in Thousands)
1987

REVENUES:

Educafionol and general -

Endowment income (Notes 3 and 7)

Tuition and fees

Government grants and contracts

Private grants and contracts

Gifts and bequests (Note 2)

Departmental sales and services

Other sources

Total educotional and general

Auxiliary enterprises

Total revenues

EXPENDITURES:

Educational and general -

Instruction and departmental research

Sponsored research

Other sponsored programs

Library

Scholarships ond fellowships

Student services

Operation and maintenance of piont

General administration

Institutional development

Totol educational and general

Auxiliary enterprises expenditures

Total expenditures

TRANSFERS AND ADDITIONS (DEDUCTIONS):

Mandatory transfers

-

Undesignated gifts (Note 2)

Provision for plant improvements (Note 5)

Voluntary transfers, net

Other additions (deductions) -

Amount of restricted receipts ovei (under) transfers to revenues

Refunded to grantors

Net transfers and additions (deductions)

Net increase (decrease) in fund balances

See notes to financial statements.

1986

Internally

Unrestricted Designated Restricted Combined Combined

$28,031 $ 357 $ 9,248 $ 37,636 $37,219

15,009 2,218 — 17,227 16,369

2,890 — 10,552 13,442 12,071

856 —
4,246 5,102 5,198

2,589 — 3,008 5,597 5,879

806 958 97 1,861 2,589

107 101 21 229 279

50,288 3,634 27,172 81,094 79,604

13,307 721 583 14,611 13,615

63,595 4,355 27,755 95,705 93,219

22,696 3,042 9,552 35;290 33,521

— — 13,631 13,631 12,514

— — 926 926 912

3,455 476 224 4,155 3,936

6,910 — 2,219 9,129 - 8,856

2,270 66 6 2,342 2,449

8,720 137 440 9,297 8,795

5,982 178 172 6,332 5,803

2.5S7 18 2 2,907 2,423

52,920 3,917 27,172 84,009 79,209

15,081 838 583 16,502 15,203

68,001 4,755 27 755 100,511 94,412

(73) (73) (442)

(2,745)
— —

(2,745) (2,747)

7,224 714 285 8,223 4,304

— — 113 113 (152)

—

714

$ 314

— —
(69)

4,406 398

$ 398

5,518

$ 712

894

$- $ (299)



NOTES TO FINANCIAL STATEMENTS

JUNE 30. 1987

(1) Summary ofsignificant accounting policies-

Basis of accounting—
The financial statements of William Marsh Rice University

(the University) have been prepared in accordance with

generally accepted accounting principles for colleges and

universities. Accordingly, the financial statements have been

prepared on the accrual basis of accounting, except for depre-

ciation of educational plant facilities, as explained below.

Limitations and restrictions placed on the use of available

resources are recognized in the financial statements through

the use of fund accounting. Fund accounting is a procedure by
which resources are classified for accounting and reporting

purposes into separate funds in accordance with specified

objectives or activities. Funds having similar characteristics

together with all related financial transactions have been com-
bined into fund groups in the accompanying financial

statements.

The financial information shown for 1986 in the accompany-
ing financial statements is included to provide a basis for

comparison with 1987 and presents summarized totals only.

Certain of the 1986 financial information has been reclassified

to conform with current year presentation.

Current funds—
The statement of current funds revenues, expenditures and

other changes is a statement of financial activities of current

funds related to the current reporting period. It does not

purport to present the net income or loss for the period as

would a statement of income or a statement of revenues and
expenses.

The unrestricted current fund is used to account for those

transactions related to the University's operating budget as

approved by the board of governors and for certain resources

which have been designated for specific purposes by the Univer-

sity administration. These latter items are presented under the

internally designated caption. With the exception of the inter-

nally designated fund balance, it is the policy of the board of

governors to transfer any net increase in the unrestricted

current fund balance for the year to unrestricted funds func-

tioning as endowment.
The restricted current fund is used to account for funds

expended for current operations but restricted by donors or
other external sources for specific purposes. Restricted current
fund receipts are reported as revenues when expended.
Current funds used to purchase equipment are accounted for

as expenditures of the current funds. Equipment expenditures
of the unrestricted current fund arc funded by a transfer from
that portion of unrestricted funds functioning as endowment
described in Note 5.

Endowment and similar funds-
Endowment funds are generally subject to the restrictions

of gift instruments requiring that the principal be invested and
only the income be expended. Gains and losses arising from the
disposition of the investments are accounted for as changes in

principal. Endowment funds are either income restricted or
income unrestricted as stipulated by the donor. Investment
income from income restricted endow ments may be expended
only for the purpose specified by the donor; unrestricted
endowment income may be expended for any purpose approved
by the board of governors.

The board of governors has designated certain restricted and
unrestricted funds to function as endowment funds. Restricted
funds functioning as endowment are comprised of ( 1 ) restricted
current gifts transferred to this fund by the board of governors
and ( 2 ) any excess of restricted investment income over current
expenditures. The principal of these funds may be expended,
but only in accordance with the original specifications of the

donor. Investment income from these funds is also subject to

the same restrictions as the original gifts. The principal of

unrestricted funds functioning as endowment is spendable at

the discretion of the board of governors.

Generally, income from unrestricted endowment and similar

funds is reported as revenue of the unrestricted current fund,

and income from restricted endowment and similar funds is

reported in the fund to which it is restricted. However, invest-

ment income from developed real estate and oil and gas

properties equal to amortization of the properties is retained in

the endowment funds for the purpose of asset recovery. In addi-

tion. 27V2% (S806.000 for 1987) of the net receipts from oil and
gas royalties are retained in the income unrestricted endow-
ment fund after the related properties are fully amortized.

Plant funds—
Plant funds consist of the total invested in the educational

plant together with unexpended gifts, grants, income and
administratively designated funds which are held for acquisi-

tion, replacement or construction of physical properties.

The educational plant is stated at cost for purchased assets

and fair market value at the date of donation in the case of gifts.

Auxiliary and educational service facilities financed with

advances from endowment funds are depreciated over their

estimated useful lives. Although no other educational plant

assets are depreciated, it is the University's policy to retire

capitalized equipment at the rate of 6%% per year.

In August 1987, the Financial Accounting Standards Board
released Statement of Financial Accounting Standards No. 93
( Recognition of Depreciation by Not-for- Profit Organizations).

The statement, which is required to be adopted no later than

fiscal year 1989, requires all not-for-profit organizations to

recognize the cost of utilizing long-lived tangible assets. The
University is currently evaluating the impact of this statement

and intends to adopt the statement no later than 1989.

Loan funds—
Loan funds include ( 1 ) gifts and grants which are limited by
donors to the purpose of making loans to students or faculty.

(2) the National Direct Student Loan Program financed

primarily by the federal government and administered by the

LTniversity and (3) advances to the loan funds from unrestricted

funds functioning as endowment.

Life income funds-
Life income funds arise from gifts which are subject to the

requirement that the University periodically pay specified

amounts of the income earned on the assets to designated

beneficiaries. Such payments terminate at a time specified in

the agreements, usually upon the deaths of the designated

beneficiaries. Life income funds in which the University owns
the assets and pays an annuity are included with endowment
and similar funds.

The assets of certain other life income funds in which the

University has a remainder interest are held in various trusts,

some of which are administered by a subsidiary of the Univer-

sity. The amounts and timing of the ultimate distributions

to the University of these remainder interests are not deter-

minable and. therefore, the assets are not recorded in the

accompanying financial statements. At June 30, 1987, the assets

(valued at market) and liabilities in the various trusts in which

the University has a remainder interest are as follows:

Morlcetable securities $39,685,000

Real estate 6.150,000

Other assets '83,000

Less-Related liabilities ('95,000
)

$45,823,000

(2) Gifts and bequests-

It is the policy of the University to include gifts as revenues or

additions to the appropriate fund balances only when received.

Gifts and bequests without any designated obligatory use are



required to be added to endowment, according to a legal inter-

pretation of the University's charter. These gifts are recorded

as revenues of the unrestricted current fund and as mandatory
transfers to the endowment funds.

Pledges outstanding at June 30. 1987, which will be recorded

as revenues upon receipt of the gifts, are as follows:

Current funds-

Unrestricted

Restricted

3,(

390,C

Total current funds

Endowment funds

Plant funds

393,000

1,060,000

2,240,000

Total $3,693,000

and the plan participants, who are fully vested, are applied to

individual annuities issued to each participant.

The University also has a defined benefit retirement plan

administered by the same outside agency covering participants

who began receiving retirement benefits prior to July 1, 1976.

and certain other employees. The University was not required

to make any contributions to this plan in 1987. As of the most
recent benefit information date, June 30, 1986. the sum of the

plan's assets of SI.048.000 exceeded the actuarially computed
value of vested benefits by S44.000. The assumed rate of return

used in determining the actuarial present values of vested plan

benefits was 8%.

(5) Educational plant-

Property and equipment of the educational plant at June 30.

1987. were as follows:

(3) Investments-

Investments are recorded at cost at date of acquisition or fair

market value at date of donation in the ease of gifts, except for

investments in wholly owned corporations which are accounted
for in the endowment funds under the equity method. Property

taxes and maintenance costs on undeveloped real estate inter-

ests have been capitalized ( accumulated costs of approximately

81,932,000 at June 30, 1987 ).

Most income restricted endowment funds, restricted funds

functioning as endowment and some unrestricted funds func-

tioning as endowment participate in two common investment
pools which are operated on a market value basis. Those income
restricted funds, which by the terms of the gifts may not par-

ticipate in such pools, are maintained on a separate investment

basis. Other endowment funds are commingled for investment
purposes in the general investment pool for unrestricted

funds. Investments are made within established guidelines

authorized by the board of governors.

Investments of endowment and similar funds at June 30. 1987.

are as follows:

Recorded

Amount

$474,108,000

19,252,000

5,388,000

5,538,000

1,979,000

Morketoble securities ($857,155,000 market value)

Developed reol estate

Undeveloped reol estate

Mortgage loons

Wholly owned corporations, ot underlying equity

Oil and gas properties (net of

accumulated amortization of $26,538,000) 1,278,1

$507,543,000

The following tabulation summarizes investment perform-
ance (excluding unrealized gains from market appreciation) for

the year ended June 30, 1987:

Investment Income

Realized

Gains

(Losses), Net

Morketoble securities

Wholly owned corporations

Oil and gas properties

Other investments

Current Funds

$33,464,000

437,000

2,150,000

1,585,000

Endowment and

Similar Funds

$2,168,000

2,329,000

806,000

Endowment and

Similar Funds

$52,504,000

360,000

$37,636,0

(4) Retirement plans-

HMO $52,864,1

Substantially all employees are eligible to participate in a

defined contribution retirement plan which is administered by
an outside agency. The University's contributions to the plan
of S2.434.000 in 1987 were recorded as expenditures of the
unrestricted current fund. The contributions of the University

Land

Buildings and improvements

Equipment, furniture and library books

Construction in progress

less -Allowance for amortization of auxiliary

and educational service facilities

$ 9,366,000

106,469,000

52,988,000

589,000

(10,959,000)

$158,453,1

As a provision for plant improvements, a transfer equal to

approximately 10% of unrestricted endowment income has

been made from unrestricted current funds to unrestricted

funds functioning as endowment. The portion of the unre-

stricted funds functioning as endowment fund balance that

applies to this provision is 85.259.000 at June 30. 1987.

(6) Interest-bearing endowmentfund advances-

Certain capital projects, major maintenance projects for

auxiliary enterprises and student loans arc funded with inter-

est-bearing advances from unrestricted funds functioning as

endowment. The advances for capital and major maintenance
projects bear interest ranging primarily from 4% to 11%. The
interest received on student loans financed by these endow-
ment fund advances is repaid to the endowment funds.

( 7) Collateralfor loaned securities—

The University participates in a securities lending program
administered by a broker using securities held in custody by the

University's custodial bank. All loaned securities are collat-

eralized with letters of credit held by the custodial bank and
equal to or greater than 102% of the daily market value of the

securities. As of June 30, 1987. securities with a market value of

8215,093.000 were loaned through this program.

(8) Commitments and contingencies-

There are several suits and claims pending against the Uni-

versity, the effect of which cannot be estimated at this time:

however, officials of the University and legal counsel believe

that the ultimate liability, if any. will not be material to the

University's financial position.

The University was committed under contracts at June 30,

1987, for capital improvements and major maintenance of

approximately 82.115,000 to be financed primarily from funds

functioning as endowment and gifts. Commitments of 8982,000
in the unrestricted current funds and 8516,000 in the restricted

current fund were also outstanding at June 30, 1987.

The fund balance of unrestricted funds functioning as endow-
ment includes a S5.000.000 provision for contingencies at

June 30, 1987. If funds are expended from this balance, it is

replenished by transfers of unrestricted endowment income to

maintain the balance at S5.000,000.
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