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Seven years ago, the W.M. Keck Foundation invited seventeen of the finest and most accomplished scientists 

in the nation to participate in two roundtable discussions. under the banner Promising Directions, these were 

intense, open and free-flowing conversations aimed at identifying the most promising directions and biggest 

challenges in science at that time. 

It was the unanimous conclusion of the group that using new technologies and the power and 

untapped potential of cross-disciplinary collaboration to find new patterns in, and interpretations of, data 

would be a major challenge and opportunity for all sciences, but particularly the life sciences, in the decades 

ahead. During these discussions, Dr. Shirley Tilghman commented that we would ‘soon be adapting to 

a world in which we will no longer be acquiring data, but beginning to explore data… to ask new and 

different questions about living systems.’

Fast forward to 2006 and a world overflowing with data. We are asking new and different questions not 

only about living systems but about all systems. Data mining is no longer restricted to the realm of science and 

medicine. Exploring raw data to find new insights, rules or predictive models ‘promises to be one of the great 

undertakings of the 21st century,’ as one of the nation’s leading business periodicals recently proclaimed. 

The same article remarks that the ‘world is moving into a new age of numbers.’ It is an age where the 

emphasis must shift from groups of scientists extracting data in silos, to the formation of new partnerships 

across disciplines and geographies, to decipher the meaning encoded deep within the data. 

By Prospecting for Promise in this way, we believe the search for information within the data will yield 

new discoveries and open up entirely new areas of promise. The spirit of this scientific enterprise is the same 

one that propelled W.M. Keck when he pioneered new exploration and drilling methods that led to many 

‘firsts’ for Superior Oil and a burgeoning oil industry.

This year’s report touches on just a handful of ways in which this is already happening. The ability, 

for example, to mine demographic data to ensure that key education and health services are appropriately 

distributed and that communities are served in the right way promises to lead to some positive long-term 
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social changes – many of which are already underway in Los angeles as a result of the data mining effort at 

the Center for Nonprofit Management. The report also highlights how scientists at the National fMRI Data 

Center, recipient of a 1999 W.M. Keck Foundation grant, have developed new techniques not only to interact 

with massive amounts of data, but also to make it possible to share over six terabytes of data with the entire 

neuroscience community. 

It also features the work of two of our Distinguished Young Scholars in Medical Research at Yale 

university who are exploring non-obvious connections within human genes, some of which could create a 

path towards new cancer treatments. 

The W. M. Keck Foundation is proud to support the pioneering work in the fields of data mining and 

complexity featured in this year’s annual report. The bold ideas and creative approaches have potential for 

precisely the type of breakthrough achievement this new age is calling for. 

In 2006, we will re-convene our roundtables and ask some of the nation’s best scientific minds to look 

forward once again and contemplate the central scientific challenges and opportunities ahead. at the end of 

these sessions, we expect to have some significant data mining challenges ourselves. It’s a challenge we look 

forward to and one we will report back on in a future report. 

�005 HIGHlIGHTS

In 2005, the W.M. Keck Foundation awarded 35 grants totaling more than $29 million to institutions across 

the country. This includes 15 grants for science, engineering and liberal arts; 8 grants for medical research; and 

12 in Southern California.

GOvERNANCE

Over the last year, we took a fresh look at our grant review process. as a result, we have revised our 

application procedures and deadlines. I am confident that this will enhance our ability to attract the highest 

calibre of applicants and provide funding to support world-class research. 

ChaIRMaN’S MESSaGE
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In 2005, we also created a new board committee to look at compensation and expense related issues. 

The committee will report to the Board of Directors and serve to enhance our existing structure to ensure 

both accountability and compliance.

This year we welcomed Matesh Varma to the Foundation as Program Director in Science and 

Engineering working alongside Mercedes Talley. Mat possesses a Ph.D. in physics and also brings considerable 

expertise from his previous tenure at the u.S. Department of Energy in Washington D.C. I am also pleased to 

announce that howard M. Day was named Vice Chairman of the Board.

FINANCIAl MATTERS

The W.M. Keck Foundation continues to operate on a solid financial basis. Our auditors, Ernst & Young, 

report that as of December 31, 2005, the net assets of the Foundation were $1.3 billion.

The W.M. Keck Foundation strives to embody the spirit of its founder. Pioneer, risk-taker, innovator 

and achiever, W.M. Keck was a man whose accomplishments lay in the 20th century, but whose spirit 

admirably reflects the potential of the 21st. We are proud to carry on his vision in support of our grant 

recipients. 

Sincerely,

ROBERT a. DaY

ChaIRMaN, PRESIDENT aND ChIEF EXECuTIVE OFFICER

W.M. KECK FOuNDaTION

ChaIRMaN’S MESSaGE



What phenomena are accessible to study from the viewpoint of complexity?  The list is endless: a single 

protein molecule, a cell, a human, a culture, a planet, a galaxy.  —promising directions 

The Foundation’s 1999 report Promising Directions identified several areas 

that represented extraordinary opportunity to advance our knowledge 

and understanding of nature. These included miniaturization, data 

acquisition, data interpretation, post-genomic biology, and complexity. 

Subsequent reports have examined current research in  

many of these areas. here we complete the series with a study of  

“the data problem,” which we define as not only the acquisition and 

archiving of data, but even more importantly, learning to find the 

unexpected relationships between data points that will one day allow 

scientists to better describe and understand complex systems. The 

following stories illustrate how several researchers are meeting this 

challenge. The implication of their work brings us closer to 

understanding just how complex nature is, and to understanding just 

how much we have yet to learn.
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One of the most important 

things we can do in neuroscience 

is to model extraordinarily 

complex neurological events. 

—gerald edelman in promising 

directions

Drs. Marcel Just and Tom 

Mitchell of Carnegie Mellon 

university know what you are 

thinking. Supported in part by 

a Keck grant in 2004, they have 

developed new algorithms to 

analyze functional magnetic 

resonance (fMRI) brain images 

taken while a subject reads a 

word, and then determine what 

the word was. 

using these computa-

tional techniques, Marcel, 

a psychologist, and Tom, a 

computer scientist, can predict 

which of 14 words a subject 

was reading with accuracy  

of up to 75%. When the 

computer is asked what 

category the word belonged 

to, such as “tool” or “dwelling,” 

it is accurate up to 85% of 

the time. Surprisingly, the 

computer’s predictive capability 

falls off for some categories 

of words, such as “vegetables.” 

Marcel and Tom don’t have a 

definite explanation for the 

variation – yet.

at the core of this research are not the 

colorful brain images that represent 

changes in the brain’s use of oxygen 

(which assumes the more active a region 

is, the more oxygen it will consume), but 

the algorithms used by computers to 

interpret the images. Working from the 

theory that the fMRI data is actually the 

sum of a series of cognitive processes that 

may overlap in time and space, Tom and 

his lab have developed a hidden Process 

Model (hPM) that is a variant of a class 

of algorithms based on probabilistic time 

series and factorial models. The hPM 

separates the contributions of multiple 

overlapping cognitive processes and 

predicts the cognitive state of the subject 

reading the word.



functional Magnetic Resonance Imaging (fMRI)

~1 mm resolution

~2 images per sec.

15,000 voxels/image

non-invasive, safe

measures Blood 
Oxygen Level 
Dependent (BOLD) 
response

Typical
impulse
response

10 sec

MIND REaDERS

5
Functional magnetic 
resonance imaging 
(fMRI) measures the 
Blood Oxygen Level 
Dependent (BOLD) 
response. In these images, 
the amount of blood 
oxygen being used 
increases from green to 
red, implying the 
neurons in that region 
are more active.

3
fMRI can be used to 
distinguish brief 
cognitive processes, such 
as the type of word 
being read by a subject.
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Marcel and Tom recognize that  

comprehending language is more than a  

sum of its parts, however. Tom notes that 

“the real power of language is the 

combination of words and ideas.” 

To start to tease out how this works, 

they have analyzed other studies using hPMs 

and other machine learning algorithms. They 

have found language comprehension is 

distributed: when we read the word 

“hammer,” for instance, in addition to 

language areas, motor areas respond because 

we know how it feels to use a hammer, and 

the pre-frontal cortex activates as we 

remember what to do with a hammer. 

Tom also analyzed an existing fMRI 

study on the comprehension of language. 

using hPMs, Tom showed the different tasks 

involved in understanding are both 

distributed and occur in parallel. This 

observation in turn led Marcel to study 

connectivity between areas of the brain. he 

postulates that impaired connectivity may 

explain neurological problems like autism. 

Reading your mind may sound like a 

1984 prediction come true, but it may lead us 

to new understandings about how we learn, 

think and understand our world. 
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MIND REaDERS

5
Brain activation when a 
subject is reading words 
about tools (top), and 
dwellings (bottom). The 
first presentation of the 
word is on the left, and 

the repeat presentation is 
on the right. There are 
distinct responses per 
word category, especially 
within the circled regions.
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BRaIN BaNK

The National fMRI Data Center (fMRIDC) banks brains, or at least 

it banks images of brains. Conceived by researchers at Dartmouth 

College in the late 1990s, the database now stores over 113 published 

fMRI studies in an archive that consumes six terabytes and is still 

growing. The center’s goal is simple but profound: to facilitate the 

active sharing of primary fMRI data among the entire neuroscience 

community. a 1999 Keck grant helped the scientists develop online 

tools for mining the data sets.

To date, the fMRIDC has received over 1,825 requests to use 

archived studies, and a number of studies have been published using 

these data. These data mining explorations offer new insights that 

might not have been looked for in the original study design. For 

example, Dr. Dan Lloyd of Trinity College in Connecticut mined 

four existing fMRI data sets to investigate temporal components 

related to human consciousness, specifically memory encoding and 

the consolidation of memories. Interestingly, none of the original 

studies had been specifically designed to study consciousness. Dan 

found neural fingerprints of consciousness across subjects and 

studies, however, suggesting future research directions.

Dr. Michael Gazzaniga and Dr. John Darrell van horn, 

founders of the fMRIDC, believe that the Data Center will help 

advance both the fundamental understanding of brain activity 

and the development of techniques for interacting with massive 

amounts of data in an informative way. It is a model for collabo-

ration and resource sharing in science.

5
4CAPS is a computer 
model of cognitive 
processes that predicts 
fMRI activation in 
response to input stimuli. 
Data mining helps 

refine the model by 
discovering the detailed 
spatio-temporal fMRI 
signatures of individual 
cognitive processes.

Cognitively induced activation image from the fMRIDC archives.
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DaTa MINING

The challenges lie in the development of greater high-throughput data acquisition capabilities, coupled with 

the need for new tools to analyze the data to reveal new insights. —promising directions

Medical researchers like to talk about developing a “lab in a box.” Yet we all have one on our desks: 

the computer. It allows anyone to harness the power of data. Clicking onto www.healthycity.org gives 

citizens, frontline workers, and policymakers user-friendly access to the largest health and human 

services database in Los angeles County. It has over 20,000 resources listed, plus demographic data 

and information on housing and education, and economic and health conditions. Data can be queried 

in a variety of ways, including zIP code, Los angeles unified School District (LauSD) attendance 

boundaries, and Los angeles City Council and County Supervisorial Districts, and the results 

displayed on a map. Now that planners and policymakers can actually see a community’s assets and the  

disparate distribution of services and amenities within and across communities, their conversations 

about how to allocate limited resources are changing. 

 

This tool was developed by the healthy City Partnership,  

a collaborative effort among the Center for Nonprofit 

Management, Childrens hospital Los angeles, The 

advancement Project La, 211 La, and the uCLa Center for 

Neighborhood Knowledge. With Keck support in 2004, the 

healthy City project team began upgrading the website’s data 

content and making training available.



CITY IN a BOX

5
A community map 
showing after-school 
recreation, enrichment, 
child care, housing and 
library programs in 
downtown and central 
Los Angeles.

3
Compared to Los 
Angeles City and 
County as a whole, the 
90011 zIP code south  
of I-10 is home to 
substantially more 
children under 18.
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CITY IN a BOX

5
(top) The area west of  
I-110 is home to more 
adults with less than a 
ninth grade education 
than Los Angeles City 
and County as a whole.

5
(bottom) Availability  
of education and 
employment services  
in south Los Angeles. 
The white and lighter 
green areas indicate 
households with  
lower incomes.

The effort is already paying off. Since 

upgrades were completed in fall 2005, the 

number of users has grown nearly �0%. 

Workers in health clinics, family service 

agencies, early education centers, parks, 

schools, and even the city attorney’s office 

are referring individuals to resources quickly, 

bypassing outdated printed service 

directories. Errors or omissions in the 

database are electronically communicated by 

users to the healthy City staff. 

City officials in Los angeles and Long 

Beach are using the database to map the 

distribution of critical resources for low-

income youth and their families across 

districts matched for youth population and 

income. LauSD and the Mayor’s office have 

engaged the healthy City staff to map 

students’ perceptions of safe streets and the 

community resources that are available to 

create “safe passage” corridors to and from 

school. Several local law enforcement 

agencies are also beginning to work with 

healthy City to map the demographic and 

economic conditions of crime “hot spots,” 

along with nearby resources to better 

understand the dynamics at play.  

The groundbreaking nature of the 

healthy City website is attracting widespread 

attention.  Inquiries for advice on replicating 

it are coming from Boston, austin, New 

Orleans, and as far away as New Brunswick, 

Canada. To solve the problems of urban life, 

providers and policy makers need to think 

outside the box, but it helps to know what’s 

in the box in the first place.
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F INDING SPaCES

Most people think visually, so the ability to visualize data makes a 

difference. When members of the First 5 La Commission began 

planning for the universal preschool initiative, they wanted to 

identify the communities most in need of preschool programs. 

using the healthy City database, planners created a series of maps 

that clearly showed the unequal distribution of spaces in preschool 

programs from neighborhood to neighborhood within the County. 

The results were compelling. Some areas were fortunate enough to 

have spaces for 80 to 100 percent of resident four-year-old children. 

But in other communities, less than 20 percent of the four-year-

olds had access to a preschool program. Planners next shared the 

data with the community. The healthy City staff, working with 

groups that had direct ties to these under-resourced neighborhoods, 

organized a facilities symposium. Residents and community leaders 

together discussed maps of their neighborhoods that detailed the 

capacity and distribution of existing preschool sites, along with 

other resources. Based on their intimate knowledge of safe streets, 

pedestrian and traffic patterns, underutilized buildings, vacant 

lots, and development projects, the working groups drew up a 

list of potential new preschool sites in each area. Their work was 

incorporated into the final master plan adopted by the First 5 La 

Commission, which identified high need zIP codes throughout 

the County. Convinced of the overwhelming need, Los angeles 

universal Preschool committed $42 million in 2006 to expand 

capacity by 5,000 spaces.

5
Availability of social 
development and 
enrichment programs. 
The darker green areas 
indicate higher 
concentrations of children 
living in poverty.

Availability of child care spaces for four-year-olds in a portion of  
Los Angeles County. The dark brown areas depict greatest need.
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What we are hoping to work our way toward is a point where every individual tumor will be subjected 

to genetic profiling, and from that will come the ability to infer cause, and certainly predict course and 

therapeutic response. —michael bishop in promising directions

Dr. Cheryl Willman believes there is a better way to treat pediatric leukemia. Since cancer treatments 

are toxic and have life-long health implications, it is important not to over-treat a cancer, particularly 

when the patient is a child. She reasons that if doctors could determine the optimum treatment  

for a cancer based on its gene expression and protein profile at diagnosis, they could determine which 

children could be cured without the more aggressive treatments. 

Not coincidentally, one of the nation’s largest leukemia tissue repositories is housed at the 

university of New Mexico Cancer Center under Cheryl’s direction. Sandia National Laboratory’s 

experts in large scale computational data analysis are nearby, and the university also has a high-

performance computing center. With a Keck grant to uNM in 2000, Cheryl set about putting all 

these pieces together.

To improve the reproducibility, accuracy and throughput  

of microarray experiments, the researchers first teamed up 

with scientists at Sandia to convert a system for analyzing 

remote sensing images to a system that would be capable  

of reading multiple fluorescent colors on a microarray. The 

new hyperspectral scanner made it possible to read different  

fluorophores simultaneously on one chip with far better 

resolution and accuracy.



PROFILING CaNCER

3
Expression patterns of 
27 genes predictive of 
continuous complete 
remission (CCR) or 
treatment failure in 
pediatric acute 
lymphoblastic leukemia 
(red is high and green is 
low relative expression).

5
In collaboration with 
Sandia National 
Laboratory, large gene 
expression datasets from 
infants with acute 
leukemia were analyzed. 
Unexpectedly, the 
algorithm identified 
three forms of leukemia 
(seen as three primary 
peaks).
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27 Gene Logistic Regression Model Predicting CCR Rate

Patients ranked by predicted CCR rate
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atP2C1
sPaRC
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PROFILING CaNCER

5
Blood from a patient 
with acute myeloid 
leukemia showing pink 
or salmon-colored 
immature white blood 
cells. These cells are 

associated with a 
particular genetic marker 
that in turn is associated 
with a good response  
to treatment and  
long-term survival.

Cheryl also collaborated with uNM’s 

high-performance computing center to 

create a “genome data warehouse” that 

consists of a number of large datasets, 

including genomic data from the chip 

experiments, functional data and clinical 

outcome information. using a graph-based 

model for representing probable relationships 

between the many variables, the groups were 

able to identify genetic classifiers that are 

indicative of a patient’s clinical outcome.

Cheryl points out that their gene 

profiling experiments used 50,000 expressed 

gene sequences, many of which were derived 

from genes of as-yet unknown function. 

Some of these unknown genes turned out to 

be the most powerful predictors of how a 

leukemia patient would respond to treatment. 

While that retrospective study is 

important, the real question is whether these 

gene expression classifiers will help doctors 

determine the best treatment for a child just 

entering therapy. Cheryl and her team are 

now testing the gene expression signatures of 

1,000 children newly-diagnosed with 

leukemia to see if the classifiers predict the 

course of the disease in individual patients. 

These studies need to take the patient’s age, 

sex, racial background and other clinical 

variables into account. If these prospective 

studies prove that the classifiers are useful, 

the team will move into the next clinical 

trial phase, providing doctors with 

information on treatment options based on 

the leukemia signature before therapy starts.

What we learn today about leukemia 

will help researchers and doctors design less 

toxic, more effective treatments for other 

cancers tomorrow. That’s something to 

believe in. 
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Dr. Mark Gerstein of Yale university, a W. M. Keck 

Foundation Distinguished Young Scholar in Medical 

Research, describes data mining as “looking for the 

non-obvious connections” in mounds of information. 

Where better to find those mounds than in the human 

genome? 

Mark’s lab focuses on characterizing the function of 

genes by inter-relating them into evolutionary families 

and interaction networks. In relation to the former, he 

studies pseudogenes, which are considered “dead” DNa 

sequences. With his colleague Dr. Mike Snyder, Mark 

is using tiling microarrays that generate more than  

5 million data points to assess the activity of each base 

in the genome. Mark notes that processing this much 

information is “non-trivial,” so his lab had to develop 

new mining tools. his surprising finding? That many 

supposedly “dead” pseudogenes are actually actively 

transcribed and may have important functions.

another Keck Distinguished Young Scholar at Yale, 

Dr. Kevin White, uses data mining techniques to build 

images of protein and gene networks. By combining data 

from microarray and proteomic studies in his own lab with 

published data, he and collaborator Dr. andrey Rzhetsky 

at Columbia university are building multi-layered network 

maps for Drosophila. Their goal is to find important 

molecules that are overlooked by the usual screens. 

Kevin and andrey’s map has already yielded 

unexpected fruit. a homolog of a gene involved in a cell 

movement pathway in Drosophila is also found in humans, 

strongly expressed in renal cell carcinoma and testicular 

cancer. This “non-obvious connection” could lead to 

new cancer treatments. 

a  TaLE OF TWO INVESTIGaTORS

Distribution of Pseudogenes  
on Yeast Chromosomes

Pseudogenes

Genes

Pseudogenes cluster near the ends of yeast chromsomes. Multidimensional network for fly embryo patterning.
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DaTa MINING

How can data be mined for useful 

information? Conversely, how 

can the data be synthesized to 

make a sum greater than its parts? 

Theoreticians need tools to analyze 

seemingly disparate data to 

produce a theory that synthesizes 

observations into clarifying models. 

—promising directions

Talk about a data problem 

− modeling the weather 

requires a “global estimate” 

of temperature, pressure, 

humidity and wind velocity 

for every point on the planet’s 

surface and for every point 

vertically up to the top of the 

atmosphere, about ten miles 

high. These do not all represent 

measured data points, of course, 

but they are real points in a 

geometric computational grid 

used for calculating the differ-

ential equations that charac-

terize the fluid dynamics of 

the air.  Weather prediction 

extrapolates from the present, 

from the worldwide net 

of observations, errors and 

all, using models based on 

Newton’s equations for the 

atmosphere.

The National Weather Service runs 

these calculations 24 hours a day, seven 

days a week. But how do the “real” data 

from satellites and weather stations  

get put into the model?  This “data  

assimilation” is critical for estimating the 

most accurate possible initial conditions 

for the model.  as Drs. Jim Yorke and 

Eugenia Kalnay of the university of 

Maryland, College Park, describe it, 

their work with chaos theory and 

nonlinear dynamics may prove to be the 

most efficient method for assimilating 

the data, changing decades-old methods 

that rely on long-term averages and 

patterns in weather data.  
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sIMPLe sPaGhettI

Areas where the lines follow 

the same path, but are slightly 

offset from each other, called 

“simple spaghetti,” are 

chaos hot spots where detailed 

observations may help improve 

weather forecasting.

tanGLed sPaGhettI

Areas where the lines are very 

messy, called “tangled  

spaghetti,” have complex 

chaos and defy any reliable 

forecast. Making more  

observations in these areas 

is unlikely to improve the 

forecasting.

3
Error analysis of wind 
(left) and temperature 
(right) shows the 
significant improvement 
given by the Maryland 
team’s method (red) 
compared to the current 
method (blue).

5
To help visualize the 
differences in chaos, 
scientists overlay 

“spaghetti plots” onto the 
weather map. The lines 
were drawn using 
pressure measurements 
in the atmosphere and 
represent difference 
forecasts for a 12-hour 
period. 

WEaThER PEOPLE
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5
(top) This weather map 
shows a 36-hour forecast 
created using wind  
observations. The red 
areas are “chaotic hot 
spots” where wind 
speeds and directions 
tend to line up, and the 
chaos is simpler. The 
dark blue areas represent 
more complex chaos.

5
(bottom) The average 
locations of chaos hot 
spots for a six-month 
period are shown in red. 
The hot spots cover only 
about 20 percent of the 
map at any given time 
and move at one-third 
the speed of wind, about 
as fast as a typical storm.

WEaThER PEOPLE

Supported in part by a Keck grant in 

2000, the research group uses a standard 

chaos theory tool to look at an ensemble of 

solutions, rather than relying on a single 

solution. Their data assimilation model works 

by taking any given state of the model, 

inputting the real data, and then running it 

forward in accordance with an ensemble  

of solutions. unlike current practice, the 

group does not try to assemble real 

observations into their global estimate like a 

jigsaw puzzle. Instead they look back over 

the recent history of what was believed to be 

the global estimate. They see what tiny 

nudges at just the right time can steer the 

weather into best agreement with today’s 

observations. Then they let the dynamics of 

the atmosphere carry them to a global 

estimate of the entire atmosphere right now. 

The solution that provides results most 

closely matching the real data determines 

how the model will be reset in its global 

initial conditions.  all this happens in about 

15 minutes, four times every day. 

The group has also made a surprising 

discovery: chaos is not equally distributed in 

the atmosphere.  There are areas of complex 

chaos and areas of simple chaos, called “hot 

spots,” where small changes are more likely 

to grow quickly into large perturbations in 

the weather.  Targeting these hot spots for 

data collection from the skyrocketing 

number of satellite observations may prove 

crucial in solving meterology’s “data problem.”    
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JOuRNEY INSIDE  
ThE EaRTh

astronomers have telescopes, biologists have microscopes, and 

physicians have X-rays, but geophysicists are at a disadvantage: no 

instrument can see deep inside the Earth. Even the deepest cave 

barely scratches the surface of the Earth, and these caverns give few 

clues about the geological layers hidden beneath. 

at the university of California, Davis, a new kind of cave is 

changing this. a virtual-reality CaVE™ (Cave automatic Virtual 

Environment) is a cube-shaped room where computationally 

generated images and data are projected onto its walls and floor. 

a 2003 grant from the Foundation enabled Davis to acquire a 

CaVE™ for use by earth scientists working in close collaboration 

with computer scientists. up and running for over a year now, the 

CaVE™ has allowed the scientists to see and work with their data 

in ways they had not previously imagined.

Dr. Bernd hamann’s computer science group developed new 

algorithms that emphasize intuitive interfaces so the scientists can use 

their hands to manipulate the data directly, bypassing cumbersome 

keyboards. The pay-offs are dramatic. To study convection currents 

in the Earth’s mantle, Dr. Louise Kellogg can walk into the CaVE,™ 

put on goggles and special gloves and use her hands to push and 

pull on the model until it looks ready. Once the run is complete, she 

can examine the results visually by slicing through different cross 

sections to quickly find “where the good stuff is.” Soon scientists 

will be able to interact with the simulations in real time to dig into 

the data deeper than any mine ever could.

5
Error analysis of 
temperature over the 
entire global surface 
shows that the Maryland 
team’s data assimilation 
error is much smaller 
than the observational 
error of 1° Celsius.

This virtual mapping program is adaptive to multiple types of data.
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COMPLEXITY

Science is creating a new way of viewing nature —promising directions

Why mine the data? Why look for the “non-obvious connections?” Because we know that life on 

Earth is so much more than the sum of its parts. a neuron can be reduced to data points about 

proteins, ions and electrical impulses, but that doesn’t explain how consciousness arises. Life is 

complex. Promising Directions identified complexity as an emerging field of science; it still is. In his 

essay on complexity in Promising Directions, Dr. Gerald Edelman asked, “how should we gain a better 

understanding of the non-linear causal connections in biological systems? This problem cannot be 

reduced simply by mathematical analysis. More and more, the notion of complex networks has  

come to the fore.”

Most complex systems can be conceptualized as networks. 

Biological networks – be they networks of signaling 

molecules, genes, or neurons in the brain – have traditionally 

been studied in a “bottom-up” approach based on the 

chemical and functional analyses of each component. The very 

success of these approaches, however, has revealed complex, 

highly parallel and nonlinear properties in and between 

networks. It has become evident that a deterministic 

explanation for biological structure and function is unlikely. 



a WhOLE GREaTER ThaN ITS PaRTS

5
The brain is a complex 
system of networks of 
signaling molecules 
within networks of 
neurons within networks 
of brain regions. This 
digital atlas of a mouse 
brain shows gene 
expression patterns at 
single-cell resolution.

3
The ribbon structure of 
AP180, a protein 
involved in the release of 
signaling molecules in 
the brain. The colored 
segments represent sites 
of specialized interaction 
with other molecules.
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5
Early topics for research 
on complex social 
systems included swarms 
of insects, schools of fish 
and flocks of birds. 
Human populations 
express dynamical 
behaviors as well.

a WhOLE GREaTER ThaN ITS PaRTS

Organisms are not the only complex 

systems. Other complex networks are found 

in ecology, social systems, communications, 

and Earth’s dynamic fluid systems. all exhibit 

certain common properties: robustness, 

pattern formation, self-assembly, and the 

emergence of new behaviors at progressive 

levels of organization. also, these systems 

exist in states far removed from thermo-

dynamic equilibrium, meaning energy is 

constantly required to maintain order. 

animals need food; economic systems need 

money; the Internet needs electromagnetic 

energy. and remarkably, complex systems 

often manifest striking simplicity in their 

adherence to power laws – laws that describe 

the scale invariance of many natural 

phenomena.

Scientists from all disciplines have begun 

to look for underlying principles that govern 

networks. at the 1999 roundtables, Dr. 

Gerald Edelman noted, “Complexity 

principles, if found to be general, will allow 

us to connect systems of different 

components into causal networks relating 

structure, function, and evolution.” Early 

studies in complexity have relied on the 

rapidly increasing ability of computers to 

simulate huge numbers of components. Even 

defining extremely simple interactive rules 

for these components led to simulations of 

surprisingly complex behaviors. Scientists are 

now applying chaos theory, nonlinear 

dynamics and a range of mathematical 

principals aimed at someday developing 

predictive understanding based on new 

theoretical approaches. We have elucidated 

many of the parts, but now the breathtaking 

challenge is to learn how together they 

create life in all its beauty, drama and mystery.
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L IFE  IS  COMPLEX

Will understanding the origins and nature of complexity provide 

unifying principles for studying evolutionary dynamics? The Santa 

Fe Institute (SFI) received Foundation support in ���8 to pursue 

this question. The Institute aims to create a new kind of scientific 

enterprise that emphasizes multidisciplinary collaboration to 

identify the common themes that arise in natural, artificial and social 

systems. The evolutionary dynamics program involves five groups 

of investigators whose initiatives vary widely from the evolutionary 

dynamics of social organization in insects to the evolution of states 

and markets. In looking for the unifying principles that enabled 

these different levels of organization to evolve, SFI researchers 

hope to find new insights into complex problems. This is what one 

scientist there described as “biological esoterica: phenomena too 

complex to be addressed with any modicum of sanity.” 

as SFI President Geoffrey West said, “One of the very exciting 

things has been the new ways of thinking” that are opened up by 

complexity studies. “There are questions that simply wouldn’t have 

been on the table, including many that are extremely important 

to society,” such as potential applications of Darwinian evolution 

to economic systems and the optimization of social organizations. 

a particle physicist before pursuing biophysics, Geoffrey added, “I 

find it an extraordinary irony that the origin of the universe is 

so much simpler than the dynamics of life on Earth. It is mind-

blowing that the emergence of life, even as manifested in a single 

microbe, represents an entirely new behavior in the universe.” 

5
Purkinje neurons (green) 
are some of the largest 
and most complex cells 
in the mammalian brain. 
Each cell exhibits an 
abundance of active 
dendrites and is capable 
of receiving input from 
over 200,000 other cells.

The rotifer – a “simple” microbe.
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The Keck Foundation convened the Promising Directions 

roundtables in 1999 “to gain the front-line perspective of leading 

investigators on the most promising directions in science today, 

and on the impediments to realizing that vast potential.” Of all the 

topics discussed then and later explored in Keck’s annual reports, 

deciphering “complexity” remains the most challenging. Such 

understanding would alter the methods we now use for gathering 

and processing data by helping to zero in on key functionalities 

within and between networked systems. Even more, understanding 

the dynamics of complex systems could lead to new strategies and 

technologies for improving human health and well-being, and for 

safeguarding the viability of our environment.  

We now look forward to the �00� roundtables, and to 

learning about new ideas, challenges, and directions for science in 

the coming decade.



    GRANT AWARDS
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Graduate & Research Universities

CARNEGIE INSTITUTION OF

WASHINGTON

Washington, DC
To develop remote sensing technology
that will measure molecular 
composition in three-dimensional
space over time.

KENT STATE UNIVERSITY

Kent, OH
For equipment to study biologically
relevant liquid crystals.

UNIVERSITY OF CALIFORNIA,
BERKELEY

Berkeley, CA
To develop new technologies for
studying hydrological and geochemical
dynamics in watersheds.

UNIVERSITY OF FLORIDA

Gainesville, FL
To build a new instrument for
increasing the speed and scope of
planetary detection.

UNIVERSITY OF SOUTH

CAROLINA

Columbia, SC
To establish a bionanoparticle 
laboratory for materials development
and biomedical research.

UNIVERSITY OF SOUTHERN

CALIFORNIA

Los Angeles, CA
To establish a collaboratory for the
study of earthquake predictability 
at the Southern California
Earthquake Center.

UNIVERSITY OF VIRGINIA

Charlottesville,VA
To develop a prototype terahertz 
spectroscopy system for biological
applications.

WOODS HOLE OCEANOGRAPHIC

INSTITUTION

Woods Hole, MA
To build and deploy instruments for
studying earthquake predictability at
the East Pacific Rise.

S C I E N C E , E N G I N E E R I N G  A N D  L I B E RA L  A RT S
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Undergraduate Science

CALIFORNIA STATE POLYTECHNIC

UNIVERSITY

Pomona, CA
For a suite of instruments to support
interdisciplinary learning in materials
design and modeling.

CALIFORNIA STATE UNIVERSITY,
LONG BEACH

Long Beach, CA
To establish a facility for proteomics 
to serve research and education
throughout the CSU system.

CLARK UNIVERSITY

Worcester, MA
To support restructuring of the 
undergraduate biology curriculum to
an inquiry-based model.

UNIVERSITY OF LA VERNE

La Verne, CA
To acquire a research-grade NMR
spectrometer for use in courses and
research.

Liberal Arts

INSTITUTE OF AMERICAN

INDIAN ARTS

Santa Fe, NM
To support the development of a 
new humanities curriculum in 
indigenous studies.

NOTRE DAME DE NAMUR

UNIVERSITY

Belmont, CA
To support the development of 
curriculum that uses GIS to solve 
community-based problems.

REED COLLEGE

Portland, OR
To fully incorporate digital images 
as a teaching tool throughout the 
curriculum.
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DANA-FARBER CANCER

INSTITUTE

Boston, MA
To support the Human Interactome
Project, which will provide insight
into the networks of physical interac-
tions among cellular proteins.

OREGON HEALTH & SCIENCE

UNIVERSITY

Portland, OR
To equip the Advanced Imaging
Research Center with a 11.75T 
magnetic resonance imaging and 
spectroscopy system and develop 
high-sensitivity brain imaging
methodologies.

OREGON STATE UNIVERSITY

Corvallis, OR
To build an electron capture 
dissociation chamber to improve 
fragmentation of peptides and 
therefore data obtained from mass
spectrometry.

TUFTS UNIVERSITY

Medford, MA
To purchase instrumentation required
for the study of complex interrelation-
ships between the human immune
system and its disease-causing
pathogens.

UNIVERSITY OF CALIFORNIA,
SAN DIEGO

La Jolla, CA
For a tri-institutional collaboration 
to analyze human stem cell differenti-
ation pathways using extremely rapid
robotic screening techniques.

UNIVERSITY OF CALIFORNIA,
SANTA BARBARA

Santa Barbara, CA
To define the role of specific
microRNAs in the establishment and
maintenance of neuronal identity.

UNIVERSITY OF NEW MEXICO

Albuquerque, NM
To study a newly identified class of
steroid receptors that are highly
expressed in tumors, and which may
advance the development of new and
more effective cancer treatments.

M E D I CA L  R E S E A R C H
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Distinguished Young Scholars in
Medical Research

UNIVERSITY OF CALIFORNIA,
BERKELEY

Berkeley, CA
Dr. Lu Chen will use her novel
hybrid cell system to explore how 
signaling proteins interact at nerve
synapses. Such research could point
the way toward creating functional
synapses that might reverse conditions
such as age-related cognitive decline.

UNIVERSITY OF NORTH

CAROLINA AT CHAPEL HILL

Chapel Hill, NC
Dr. Brian Kuhlman will use 
computational methods to design
novel proteins to engage in specific
molecular interactions.The system 
will allow him to test whether 
synthetic antibody-like proteins 
could be custom made to target a 
specific pathogen but remain 
chemically stable.

WHITEHEAD INSTITUTE FOR

BIOMEDICAL RESEARCH

Cambridge, MA
Dr. David Sabatini will investigate
the metabolic adaptations that allow
solid tumors to survive in a nutrient-
and oxygen-poor environment and
that permit many cancers to evade
treatment. He will also test how these
adaptive mechanisms interact with
genes that cause or suppress tumors.

STANFORD UNIVERSITY

Stanford, CA
Dr. Kang Shen will study how the 
nervous system forms at a molecular
level during development. He plans 
to piece together the sequence by
which dendrites are attracted to form
synapses.This will help us understand
degenerative neurological disorders,
such as Parkinson’s disease.
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Arts and Culture

CALIFORNIA SCIENCE CENTER

Los Angeles, CA
To establish the World of Ecology
exhibit gallery.

SKIRBALL CULTURAL CENTER

Los Angeles, CA
To develop exhibits and curriculum
for Noah’s pArk galleries for young
children and families.

Civic and Community

CHRYSALIS CENTER

Los Angeles, CA
To enhance employment services for
homeless and low-income adults by
purchasing and renovating a new
facility in Santa Monica.

HILLSIDES

Pasadena, CA
To support Youth Moving On, a 
supportive housing program for 
youth transitioning out of the foster 
care system.

HOMEBOY INDUSTRIES

Los Angeles, CA
To expand job training and placement
programs for ex-gang members by
constructing a new facility in down-
town Los Angeles.

MEET EACH NEED WITH

DIGNITY

Pacoima, CA
To expand supportive and 
educational services for disadvantaged
families by constructing a new facility.

YMCA OF GREATER LONG

BEACH

Long Beach, CA
To expand the Youth Institute, an
academic, leadership and job readiness
program, for youth ages -.

Health Care

ARROYO VISTA FAMILY HEALTH

CENTER

Los Angeles, CA
To expand health care to low-income
families in Lincoln Heights by 
constructing a new clinic.

EAST VALLEY COMMUNITY

HEALTH CENTER

West Covina, CA
To expand health care to low-income
families in the east San Gabriel
Valley by constructing a new clinic.

S O U T H E R N  CA L I F O R N I A
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S O U T H E R N  CA L I F O R N I A

Precollegiate Education

PUEBLO NUEVO DEVELOPMENT

Los Angeles, CA
To establish a college-preparatory
charter high school for disadvantaged
students in the MacArthur Park area
by constructing a new facility.

Early Learning

CHILDREN’S BUREAU OF

SOUTHERN CALIFORNIA

Los Angeles, CA
To establish a Family Support and
Development Center near Pico-Union
for children and families at risk of
abuse or neglect.

KCET-COMMUNITY TELEVISION

OF SOUTHERN CALIFORNIA

Los Angeles, CA
To partially support the local broad-
cast of a new series for caregivers, A
Place of Our Own/Los Niños en
Su Casa.

Special Projects

KCET-COMMUNITY TELEVISION

OF SOUTHERN CALIFORNIA

Los Angeles, CA
To continue exclusive underwriting of
the local broadcast of Sesame Street.



GRANT POL ICY  STATEMENT 

AND PROCEDURES
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Potential applicants are advised that by submitting a request they are consenting to comply with the following
requirements in the event that a grant is awarded:

. The grantee, as a condition of accepting the funds, affirms that the entire proceeds will be used to implement
the charitable purposes of the project for which the grant is made.The grantee further affirms that no funds
have been or will be paid to organizations or consultants engaged in fundraising or public relations for
services rendered in obtaining the grant.

. Should the grantee wish to terminate the charitable project funded or redirect the purpose of the grant, the
Foundation is to be consulted immediately.Additionally, alterations or additions to the approved budget
totaling $25,000 or more, individually or in the aggregate, require prior approval from the Foundation.

. Grant funds shall be placed in an interest-bearing account until they are needed for the project for which
the grant was made.All accrued interest (and other gains) must also be used only to support that project.

. Written progress reports on the activities the grant has enabled the grantee to undertake must be provided
to the Foundation.A financial accounting on the earnings and expenditure of grant funds must be included
with each narrative report. Report forms and schedules will be provided by the Foundation.

. The grantee is to secure Foundation approval in writing prior to releasing any public announcements or
statements to the media regarding the grant or referencing the W. M. Keck Foundation in internally
produced publications. Foundation staff is happy to assist in developing such material.The grantee must also
secure Foundation approval in writing before making any commitments for permanent recognition of the
W. M. Keck Foundation.

. If a matching grant is awarded, the grantee is required to secure the matching funds necessary to fully
implement the project. Upon raising the match, the grantee is asked to provide the Foundation with a
detailed accounting of the sources of the matching gifts.

. If a grant for endowment is awarded, all earnings on the endowment will be used solely to support the
purpose for which the grant was made or to increase the principal of that endowment.The endowment
principal must be maintained in perpetuity.

. For fellowships, chairs, and similar awards, the grantee is asked to provide the Foundation with periodic
reports on the selection process, the progress of the search, and the names and backgrounds of those
receiving the awards, although the Foundation does not wish to influence the selection in any way.

The Foundation will monitor and assess the impact of prior grants to help determine the Foundation’s future program objectives.

R E QU I R E M E N T S  F O R  G R A N T E E S
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S TAT E M E N T  O F  P O L I C Y  A N D  P RO C E D U R E S
Revised 

G U I D E L I N E S
Applicants to all of the Foundation’s Grant Programs must follow the guidelines outlined below.

PHASE I

Application Process
Applicants are urged to study the following process carefully.
The W. M. Keck Foundation considers only grant
applications that reflect institutional priorities as
identified by the applicant’s chief executive officer.
The Foundation adheres to a formal two-phase
application process and awards grants twice a year, in
June and December.While a formal application is made
by submission of a complete Phase I application and
supporting documentation, the Foundation strongly
urges interested grantseekers to contact its staff by
letter or telephone in advance of such a submission.

Initial Contacts
In general, contacts should come from an
organization’s chief executive officer or director of
development. If the organization is a multi-unit
institution, such as a college or university, contacts
must be coordinated through a central office. Most
major universities have designated an official liaison
with the Foundation. Other personnel contacting
the Foundation will be referred to the official liaison.

If, after reviewing this Statement of Policy and
Procedures carefully, an institution determines it
might be eligible for W. M. Keck Foundation
consideration, it is recommended that the
organization first send the required organizational
documents listed for eligibility review below.

Required Documents for Eligibility Review
. Copy of the institution’s current full, certified,

audited financial statements prepared annually in
conformity with generally accepted accounting
principles.An accountant’s review or compilation
does not suffice.

. Copy of the institution’s determination letter(s)
from the United States Internal Revenue Service
stating that the institution:

• is exempt from federal taxation as defined by
Section (c)() of the Internal Revenue Code;
and 

• is a public charity (and not a private foundation)
as defined by Sections (a) or (b) of the
Internal Revenue Code.

. If the institution is located in the State of
California, a copy of the confirmation letter 
from the State of California Franchise Tax Board
stating that the institution is exempt from
California State Franchise or Income Tax 
under Section (d) of the Revenue and
Taxation Code.
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All documentation, with the sole exception of
group rulings, must be in the same, current and full
name of the qualifying organization. Group rulings
should include documentation evidencing that the
applicant is specifically entitled to use the group’s
tax-exempt status. Both the federal and the
California tax-exemption rulings must be
permanent; an advance ruling does not suffice.

Once eligibility is established, all applicants are
strongly urged to schedule a telephone conference
or office visit with the program staff before
submitting a Phase I application.Visits from
institutions of higher education should be attended
by both administrative officers and the official
liaison when possible.Visits in the Southern
California program should include both the chief
executive officer or executive director and the
central liaison or development person when possible.
This opportunity to share information is often
valuable to both Foundation staff and the applicant.

The Foundation will consider multi-disciplinary
and/or multi-institutional projects. Consortia of
colleges or organizations may apply for funding if
one institution agrees to be the “host,” with all
materials submitted through that institution.
Supporting documentation providing proof of tax-
exempt status and solvency is required of all
participating institutions.

Timetable
Initial application must be made by Phase I
application, as described below. Deadline for a

Phase I application is : p.m. on June  to be

considered for the December grant cycle, and

: p.m. on December  to be considered for

the June grant cycle. If June  or December  falls
on a Saturday or Sunday, the deadline is : p.m.
on the following Monday. Earlier submissions are
encouraged. Phase I applications received after the
deadline will not be considered.

Procedures
Applicants may submit one request per -month
period to each of the program areas of Science and
Engineering Research,Medical Research,Undergraduate
Science, Liberal Arts, and Southern California.

On a case-by-case basis, the Foundation will
consider new requests to any grant program area
before a grant in that program has been fully
expended. In the instance of a declined Phase I
application or Phase II proposal, the institution must
wait one grant cycle to reapply to the same program
area.At any phase of the application process, an
institution may request a withdrawal of its
application without prejudice to future applications.

Requirements
. The Foundation will only consider applications

that are complete and contain:
All required information listed on the Phase I
instruction sheet
Phase I application cover page
Institutional priority verification
Fundraising history form
Budget form
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Additional Requirements
List of no less than five knowledgeable experts in
the field who can review the request and provide
opinions regarding:

• potential value of the project

• ability of the applicant to successfully complete it.
For each reference, provide name, title, address,
telephone, fax, email, and no more than three
sentences describing why this reference was chosen.
The chosen references should not benefit in any
way if the organization receives an award.

Organizational Requirements
All the documents required for eligibility review
listed above.
Concise list of names of the members of the
institution’s governing board, and their business,
professional, or community affiliations.
Fact sheet or annual report containing key data
about the organization.

Forms and instructions are available on the
Foundation’s website or by email request to
forms@wmkeck.org.

All required materials must be submitted to:
W. M. Keck Foundation
 South Hope Street
Suite 

Los Angeles, California 

Electronic submission of applications is not accepted at this time.

Notification
Receipt of Phase I applications will be acknowledged
within four weeks. Completed applications are then
carefully reviewed and the Foundation will notify
those applicants who will be invited to proceed to
Phase II.

PHASE II

Timetable
After reviewing Phase I applications, the Foundation
invites selected applicants to submit a complete
Phase II proposal containing all the required
documentation listed on the proposal instructions.
Invited proposals are due by : p.m. on March

 for consideration at the June board meeting,

and by : p.m. on September  for

consideration at the December board meeting. If
March  or September  fall on a Saturday or
Sunday, the deadline is : p.m. on the following
Monday. Proposals received after the deadline will
not be considered.The Foundation encourages early
submissions.

Unsolicited proposals are not accepted at any time.
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Requirements
The Foundation will only consider proposals that
are complete and contain all the required forms and
information listed on the Phase II instruction sheet.
Forms and instructions are available on the Foundation’s
website or by email request to forms@wmkeck.org.

All materials must be submitted to:
W. M. Keck Foundation
 South Hope Street
Suite 

Los Angeles, California 

Electronic submission of applications is not accepted at this time.

Notification
Upon receipt of a complete proposal containing all
of the above materials, the W. M. Keck Foundation
will notify the applicant institutions if any additional
information is required for the review process.

After the board has made its final grant decisions
in a given grant cycle (June or December), all Phase
II applicants will be notified in writing of the
board’s decision.

Special Projects
A Phase I application to the Southern California
program requesting more than ,, will be
designated as a special project.

A Phase I application submitted in the program
areas of Science and Engineering, Medical Research,
or in the Liberal Arts that requests more than
,, will be designated as a special project.

The deadlines, required project information and
supporting documentation for the submission of a
Phase I special project are the same as those for any
Phase I application as set forth above.As special
projects are considered separately from other
inquiries, such a request does not preclude
submission of a funding request to any of the
Foundation’s three grant programs. Upon
notification of invitation to Phase II, special project
requests must again conform to the requirements for
Phase II proposals set forth above. Note that special
projects are not necessarily reviewed within the
standard grant cycle timeframe.

Distinguished Young Scholars In Medical Research
This program, initiated in , is designed to
support outstanding young scientists at the
beginning of their careers. Nominations may be
submitted by institutions on an invitation-only basis.
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In ,W. M. Keck established the W. M. Keck
Foundation for general charitable purposes.
Consistent with Mr. Keck’s vision, the Foundation
primarily makes grants designed to provide far-
reaching benefits for humanity in the fields of
science, engineering, and medical research.
Reflecting W. M. Keck’s life as a pioneer, innovator
and risk-taker, the Foundation seeks out research
which opens new directions and could lead to
breakthrough discoveries and the development of
new technologies. Eligible institutions in these fields
are accredited four-year colleges and universities,
medical schools, and major, independent research
institutions located within the United States.

The Foundation also wishes to help ensure that
today’s youth receive a high-quality, well-rounded
education.To that end, it supports a program
designed to promote innovative instruction and
research at leading liberal arts colleges across the
nation.

In addition to supporting the above purposes, the
Foundation may from time to time consider special,
major grants for potentially significant endeavors
that the Foundation believes will ultimately benefit
humankind.

In implementing this Grant Policy Statement, the
W. M. Keck Foundation will endeavor to sustain and
encourage the tradition of private philanthropy in
ways that are consistent with the vision of its
founder.

S TAT E M E N T  O F  P O L I C Y  A N D  P RO C E D U R E S
Revised 

S C I E N C E , E N G I N E E R I N G, M E D I CA L  R E S E A R C H ,
A N D  L I B E R A L  A RT S
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Evaluation Criteria
Characteristics that the Foundation will look for
include:
a. Exemplary institutions and organizations with a

history of achievement and effective management.
b. Significant programs and projects that:

. focus on emerging areas of research at the 
forefront of science, engineering, and medicine,
or may lead to the development of breakthrough 
technologies in these areas,
or
. set new directions and use creative approaches
in education and research for the liberal arts and
sciences at predominantly undergraduate
institutions.
All programs should have the potential to exert a
significant and long-lasting impact in the area for
which the applicant requests support.

c. Programs and projects that demonstrate that the
chances for success would be seriously impaired
but for the assistance of private philanthropy
generally, and the W. M. Keck Foundation in
particular.

d. Institutions and organizations whose financial
condition is strong, as demonstrated by their
current full, certified, audited financial statements
prepared in conformity with generally accepted
accounting principles.

e. Programs and projects that encourage self-
sufficiency rather than continuing dependence on
W. M. Keck Foundation support.

f. Programs and projects that respond to a
compelling need.

g. Programs and projects that are consistent with
the W. M. Keck Foundation’s identified fields of
interest.

Limitations and Restrictions
Organizations are ineligible for consideration if they
have not received a permanent, tax-exempt ruling
determination from the federal government and (as
applicable) the State of California, or if they cannot
provide current full, certified, audited financial
statements prepared annually in conformity with
generally accepted accounting principles, or if they
are private foundations.

Funding will also not be considered for the
following purposes:
a. Routine institutional or general operating

expenses, general endowments, deficit reduction,
or general or administrative overhead expenses.

b. General and federated campaigns, including
fundraising events, dinners, mass mailings, or
direct mail campaigns.

c. Grants or scholarships to individuals.
d. Support for business enterprises.
e. Support for clinical research or patient treatment

trials.
f. Medical research conducted in facilities dedicated

primarily to patient health care.
g. Support for conduit organizations, unified funds,

or organizations that use grant funds from donors 
to support other organizations or individuals.

h. Sponsorship of conferences or seminars.
i. Publication of books or the production of films

or theater.
j. Public policy research or activities of any kind.
k. Organizations or projects to be undertaken

outside the United States.
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In its Southern California program, the W. M. Keck
Foundation’s goal is to provide new opportunities to
its neighbors through the support of organizations
that bring arts and culture, civic and community
services, health care, and precollegiate education to
the region.The Foundation is increasingly focusing
on programs that enrich the lives of children and
youth in Los Angeles County. In keeping with this
focus, the Foundation has established the Early
Learning program. Guidelines for this program
immediately follow this section.

As in all of its grantmaking, the Foundation’s
Southern California program is guided by the
entrepreneurial spirit of our founder and a focus on
excellence and innovation.The Foundation seeks to
invest in projects that respond to compelling needs
with creative and sustainable solutions that promise
to better the lives of people now and in the future.

The Foundation encourages collaborative efforts
with broad community support, as well as projects
spearheaded by the vision of one organization’s
strong leadership.

In all of this program’s focus areas – arts and
culture, civic and community services, health care,
and precollegiate education – the Foundation
encourages projects that promote the education and
healthy development of our children and youth.
Projects which address the special needs of people
who are physically, mentally or emotionally
challenged are also considered.

Colleges and universities located in Southern
California pursuing projects that meet the program’s
interests are eligible to apply.

In addition to supporting the above purposes, the
Foundation may from time to time consider special,
major grants for endeavors that the Foundation
believes have the potential to ultimately produce
significant benefits to humankind.

In implementing this grant policy statement, the
W. M. Keck Foundation will strive to sustain and
encourage the tradition of private philanthropy
established by its founder.

S TAT E M E N T  O F  P O L I C Y  A N D  P RO C E D U R E S
Revised 

S O U T H E R N  CA L I F O R N I A
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Evaluation Criteria
Characteristics that the Foundation will look for
include:
a. Exemplary institutions and organizations with a

history of achievement and effective management.
b. Innovative programs and projects that bear

promise to create significant new opportunities
for the target population.All programs should
have the potential to exert a measurable impact
in the area for which the applicant requests
support, and should demonstrate that the chances
for success for such programs would be impaired
without the assistance of private philanthropy
generally, and the W. M. Keck Foundation in
particular.

c. Institutions and organizations whose financial
condition is strong, as demonstrated by their
current full, certified, audited financial statements
prepared annually in conformity with generally
accepted accounting principles.

d. Programs and projects that encourage self-
sufficiency rather than continuing dependence on
W. M. Keck Foundation support.

e. Programs and projects that respond to a
compelling need.

f. Programs and projects that are consistent with
the W. M. Keck Foundation’s identified fields of 
interest.

Limitations and Restrictions
Organizations are ineligible for consideration 
if they have not received a permanent, tax-exempt
ruling determination from the federal government
and the State of California, or if they cannot provide
current full, certified, audited financial statements
prepared annually in conformity with generally
accepted accounting principles, or if they are 
private foundations.

Funding will also not be considered for the
following purposes:
a. Organizations not having their headquarters in

Southern California, or in the case of national
organizations, not having an independent affiliate
located in Southern California that is operating
strictly for the benefit of the Southern California
community.

b. Routine institutional or general operating
expenses, general endowments, deficit reduction,
or general or administrative overhead expenses.

c. General and federated campaigns, including
fundraising events, dinners, mass mailings, or
direct mail campaigns.

d. Grants or scholarships to individuals.
e. Support for conduit organizations, unified funds,

or organizations that use grant funds from donors
to support other organizations or individuals.

f. Sponsorship of conferences or seminars.
g. Publication of books or the production of films

or theater.
h. Public policy research or activities of any kind.
i. Support for organizations or projects to be

undertaken outside Southern California.
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In Southern California, the W. M. Keck Foundation
has a long history of supporting programs that
address the educational needs of children and youth.
For example, the Foundation has been underwriting
the Southern California broadcast of Sesame Street
for over two decades, and continues to support this
award-winning children’s program. Building on this
tradition, the Foundation established the W. M. Keck
Foundation Early Learning program as a priority
focus area within the Southern California program.
Under this program, the Foundation will promote
excellence in the field of early childhood education.

The Foundation’s goal is to help ensure that
young children ages - have access to quality early
learning experiences that promote their full
development and prepare them to enter school
ready to learn.The Foundation’s investment in early
learning programs is intended to contribute to
achieving the following overarching goals:

• children who are confident, curious and sociable,
and who love learning;

• parents and caregivers who support and nurture
their children’s development;

• children and families who have good language
and literacy skills;

• children who enter kindergarten ready to learn.
In addition to its priority focus on early learning,

the Foundation will continue to provide grants in
the Southern California program’s current funding
areas – arts and culture, civic and community
services, health care, and precollegiate education –
with an emphasis on enriching the lives of children
and youth. See the preceding Southern California
section for guidelines in these four areas.

As in all of its grantmaking, the Foundation’s
Early Learning program is guided by the
entrepreneurial spirit of our founder and a focus on
excellence and innovation.The Foundation seeks to
invest in projects that respond to compelling needs
with creative and sustainable solutions that promise
to better the lives of people now and in the future.

S TAT E M E N T  O F  P O L I C Y  A N D  P RO C E D U R E S
Revised 

E A R LY  L E A R N I N G
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Evaluation Criteria
See Southern California section

Limitations and Restrictions
See Southern California section

Program Strategies
The W. M. Keck Foundation Early Learning
program seeks to support programs or projects that
improve the quality, increase the availability, and/or
enhance the accessibility of early childhood learning
opportunities that promote cognitive, social and
emotional development. Examples of projects to be
considered by the Foundation for support include,
but are not limited to, the following strategies:

• Training and education for teachers, child
development staff, and parents or caregivers;

• Curriculum enhancements in the areas of early
literacy, reading, music, art, and movement;

• Technical assistance;

• Purchase of equipment and materials, including
developmentally appropriate toys, educational
materials, books, and playground equipment;

• Construction and renovation;

• Start-up for new or expanded quality early
learning programs.

All programs or projects for which Foundation
funding is being sought must have a strong
educational and parent involvement focus, and
demonstrate a commitment to excellence.Applicants

should articulate how their program or project will
contribute to achieving the W. M. Keck Foundation
Early Learning program’s goals for the development
of children and families.

Target Population
Programs must target children - years old and
their parents or caregivers living in Los Angeles
County.The Foundation encourages applications for
support of programs that serve children who are
from low-income families, have special needs,
and/or are in the foster care system.

Funding
Requests for multi-year funding will be considered.
Preference will be given to programs that leverage
funding from other public and/or private sources.
Funding is not available for core operating needs of
existing programs.

Eligible Applicants
Nonprofit organizations, universities and colleges in
Southern California that are pursuing programs or
projects that meet the W. M. Keck Foundation Early
Learning program’s interests are eligible to apply.
The Foundation encourages collaborative efforts
with broad community support, as well as projects
spearheaded by the vision of one organization’s
strong leadership.
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STATEMENTS OF FINANCIAL POSITION

December  (in thousands)  



Cash and cash equivalents  ,  ,

Receivable from brokers , ,

Interest receivable , ,

Dividends receivable  

Prepaid federal excise taxes , 

Prepaid expenses  

Deposits  ‒

Investments at fair value ,, ,,

Fixed assets,net , ,

Total assets  ,,  ,, 

   

Grants payable,net  ,  ,

Payable to brokers , ,

Accounts payable and accrued expenses , ,

Deferred federal taxes payable , ,

Total liabilities , ,

Unrestricted net assets ,, ,,

Total liabilities and unrestricted net assets  ,,  ,, 

See accompanying notes.
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STATEMENTS OF ACTIVITIES

Year ended December  (in thousands)  

 :

Interest  ,  , 

Dividends , ,

Other income  

, ,

     :

Net realized gain , ,

Net change in unrealized gain (loss) (,) ,

, ,

Total revenues and net realized and unrealized gain (loss)

on investments , ,

:

Grants , ,

Management and general services , ,

Investment management fees , ,

Federal excise tax provision  , 

Total expenses , ,

Change in net assets , ,

Unrestricted net assets, beginning of year ,, ,,

Unrestricted net assets, end of year  ,, ,,

See accompanying notes.
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STATEMENTS OF CASH FLOWS

Year ended December  (in thousands)  

  

Change in net assets  ,  , 

Adjustments to reconcile change in net assets to net cash

used in operating activities:

Depreciation and amortization  

Accretion of bond discounts ⁽⁾ 

Realized (gain) loss on investments (,) (,)

Unrealized (gain) loss on investments , (,)

Changes in operating assets and liabilities:

Receivable from brokers () 

Interest receivable () 

Dividends receivable ⁽⁾ 

Prepaid expenses  

Deposits () ‒

Prepaid federal excise taxes (,) 

Payable to brokers , (,)

Accounts payable and accrued expenses () 

Deferred federal excise taxes payable (,) 

Grants payable , (,)

Net cash used in operating activities (,) (,)

  

Purchase of investments (,) (,)

Proceeds on disposition of investments and return of capital , ,

Acquisition of fixed assets, net () ()

Net cash provided by investing activities , ,

Net increase in cash and cash equivalents , ,

Cash and cash equivalents, beginning of year , ,

Cash and cash equivalents, end of year  ,  ,

 

Taxes paid during the year  ,  

See accompanying notes.



P a g e  5 0 | T H E  W . M . K E C K  F O U N D A T I O N

.  O

     

The W. M. Keck Foundation (the Foundation) was incorporated in the state of Delaware on January , ,
as a not-for-profit charitable corporation.The Foundation’s goals are principally to identify and support
university and college research and education programs in the areas of science, engineering and medicine. In
addition, the Foundation gives some consideration to promoting liberal arts education and, in Southern
California only, to supporting community services, health care, precollegiate education, and the arts. Operations
are funded by the Foundation’s earnings on its investment portfolio.

.  S  S  A P 

   

The preparation of the financial statements in conformity with accounting principles generally accepted in the
United States requires management to make estimates and assumptions that affect the reported amounts of
assets and liabilities and disclosure of contingent assets and liabilities at the date of the financial statements and
the reported amounts of revenues and expenses during the reporting period.Actual results could differ from
those estimates.

      

In accordance with Statement of Financial Accounting Standards (SFAS) No. , Accounting for Contributions
Received and Contributions Made, unconditional grant payments are recognized as an expense in the period in
which they are approved. If these grants are to be paid over a period exceeding one year, they are recorded at the
net present value of the future cash payments, using an applicable Treasury Bill rate. Grants, which are conditional
upon a future and uncertain event, are expensed when these conditions are substantially met.A conditional
promise to give is considered unconditional if the possibility that the condition will not be met is remote.

    

Cash and cash equivalents are defined as investments with original maturities of three months or less.



SFAS No. , Accounting for Certain Investments Held by Not-For-Profit Organizations, requires that investments in
equity securities with readily determinable fair values and all investments in debt securities shall be measured at
fair value.The Foundation has adopted this policy, and thus, records these investments at fair value. Fair value is
determined based on quoted market prices.

The Partnerships’ interests are carried at estimated fair value. In the absence of market price quotations, the fair

NOTES TO FINANCIAL STATEMENTS
December , 
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value of the investments is determined by the general partner. Investments for which exchange quotations are
not readily available are valued at the latest bid price obtained from one or more dealers making a market for
such securities or at estimated fair values as determined in good faith by the general partner. Investments for
which exchange quotations are not readily available may include specific classes or series of an issuer’s equity
or debt securities.The methods and procedures to value these investments may include, but are not limited to:
() performing comparisons with prices of comparable or similar securities, () obtaining valuation-related
information from issuers, and/or () other analytical data relating to the investment and using other available
indications of value. However, because of the inherent uncertainty of valuation, the estimated fair values for
the aforementioned securities and interests may differ from the values that would have been used had a ready
market for the investments existed, and the differences could be material.

Purchases and sales of securities are recorded on the trade date. Dividend income is recorded based upon the
ex-dividend date. Interest income is recorded as earned on an accrual basis. Realized gains and losses are
recorded upon disposition of securities.The allocation of cost to a sale, where part of a holding is disposed of,
assumes that the highest-priced items are sold first. Unrealized gains and losses are included in the statements
of activities and represent the difference between the cost and current market quotations of investments held at
the end of the year.

 

Fixed assets are carried at cost, less accumulated depreciation. Depreciation is computed on the straight-line
method over the estimated useful life of each type of asset or the term of the related lease, whichever is
shorter.The depreciable lives for leasehold improvements are between ten and  years and the lives for
furniture and equipment are five years.

.  I

The cost and fair value of investments are as follows (in thousands):

December ,  December , 

(in thousands) Cost Fair Value Cost Fair Value

Common stock ,  , , ,,

Corporate bonds , , , ,

Government bonds , , , ,

Foreign investments , , , ,

Partnership interests , , , ,

 ,  ,, , ,,
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The Foundation has committed to make investment capital contributions to five limited partnerships.As of
December , , the Foundation has made total capital contributions of ,, and has a total capital
commitment of ,, to these limited partnerships.

The change in net unrealized gain (loss) on investments is reflected in the statements of activities and is
summarized as follows (in thousands):

(in thousands)  

Net unrealized gain, beginning of year  ,  ,

Add net unrealized gain (loss) on investments for the year (,) ,

Net unrealized gain, end of year  ,  ,

.  F  A

Fixed assets consist of the following (in thousands):

December 

(in thousands) Estimated Life  

Leasehold improvements - years  ,  ,

Furniture and equipment  years , 

Less accumulated depreciation (,) ( ,)
Total fixed assets, net  ,  ,

The amount of depreciation included in management and general services was approximately $, and
$, in  and , respectively.

.  F E T

The Foundation qualifies as a tax-exempt organization under Section (c)() of the Internal Revenue Code
and, accordingly, is not subject to federal income taxes. However, the Foundation is classified under the
Internal Revenue Code as a private foundation and, as such, is subject to a federal excise tax.

The Foundation has accrued a % excise tax on net investment income. Private foundations are required to
distribute annually, in qualifying charitable distributions, an amount equal to approximately % of the average
fair market value of the Foundation’s assets (the minimum distribution). If the Foundation does not distribute
the required minimum distribution, a one-year grace period is granted to distribute the undistributed income.
If undistributed income is not distributed by the close of the following tax year, a minimum % penalty
under IRC §(a) will apply.The Foundation’s annual distributions were in excess of the required minimum
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for .Although the Foundation does have cumulative undistributed income at December , , based
on the Foundation’s distribution history, the Foundation will be able to distribute the cumulative undistributed
income from December , , in .Accordingly, the Foundation has not accrued for the penalty on
undistributed income.

The Foundation uses the liability method required by Financial Accounting Standards Board Statement 
No. , Accounting for Income Taxes, for accounting for excise taxes.The excise tax provision consists of the
following (in thousands):

(in thousands)  

Current  ,  ,

Deferred (,) 

   ,

Deferred federal excise taxes have been recorded on the unrealized appreciation in fair value of investments.

.  G P

Grants payable as of December , , are as follows:

Amounts payable in:
Less than one year  ,

One to five years ,

,

Less present value discount ()
,

.  C

As of December , , the Foundation had approved conditional grants outstanding totaling $ million.
These grants are conditioned upon other donors matching the amounts contributed by the Foundation and
compliance with budget and timetable requirements. In particular, initial conditional grants were made 
to the following organizations: University of Southern California – $ million, which commenced in ,
Saint John’s Health Center – $ million, which commenced in , the National Academy of Sciences – 
$ million, which commenced in , and the Keck Graduate Institute of Life Sciences – $ million,
which commenced in . Conditional grants are recorded as an expense in the period when they become
unconditional.
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The Foundation leases its main office space under a -year noncancelable operating lease.The lease
agreement includes free rent for the first two years and rent escalation terms thereafter. Rent expense is
recognized on a straight-line basis over the lease term.As of December , , the approximate future
minimum lease obligation for the lease is as follows:

Year ending December :
  ,

 ,

 ,

 ,

 ,

Thereafter ,,

 ,,

Total rental expense for each of the years ended December ,  and , was approximately $,.
Deferred rent was approximately $, and $, at December ,  and , respectively.

.  E P P

The Foundation maintains a qualified (k) Profit Sharing Plan (the Plan) for eligible employees. Employees
can contribute a percentage of their pretax compensation subject to IRS limitations.The Foundation matches
200% of the employee’s deferral, but not more than % of the employee’s compensation in total.The
Foundation’s matching contributions were approximately $, and $,, for the years ended
December ,  and , respectively.
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REPORT OF INDEPENDENT AUDITORS

The Board of Directors
W. M. Keck Foundation

We have audited the accompanying statements of financial position of the W. M. Keck Foundation as of
December ,  and , and the related statements of activities and cash flows for the years then
ended.These financial statements are the responsibility of the management of the W. M. Keck Foundation.
Our responsibility is to express an opinion on these financial statements based on our audits.

We conducted our audits in accordance with auditing standards generally accepted in the United States.
Those standards require that we plan and perform the audit to obtain reasonable assurance about whether
the financial statements are free of material misstatement.We were not engaged to perform an audit of the
Foundation’s internal control over financial reporting. Our audits included consideration of internal control
over financial reporting as a basis for designing audit procedures that are appropriate in the circumstances,
but not for the purpose of expressing an opinion on the effectiveness of the Foundation’s internal control
over financial reporting.Accordingly, we express no such opinion.An audit also includes examining, on a
test basis, evidence supporting the amounts and disclosures in the financial statements, assessing the
accounting principles used and significant estimates made by management, and evaluating the overall
financial statement presentation.We believe that our audits provide a reasonable basis for our opinion.

In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of W. M. Keck Foundation as of December ,  and , and the changes in its net assets and
its cash flows for the years then ended in conformity with accounting principles generally accepted in the
United States.

March , 
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