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Why Should Society Support Math Sci Research?

Government:
Investment in basic science, with long term return for society
National needs: economy, health, energy, climate, defense, disasters
Globally competitive S&T workforce
Intellectual achievements alone insufficient
“Interdisciplinary” necessary, but also insufficient

Industry:

Basic R&D, supports other units in company
Mathematicians is a good talent pool, versatile.
Private Philanthropy:
Intellectual interest; “truth”, “beauty”, “applicability”
Appreciates one of highest forms of human achievements
Legacy, history
Math is inexpensive: good return on investment!

S BARExS®

!

US Government Support for Math Sci

National Science Foundation (DMS, CISE,...) 46%
Only agency supporting basic math sci research
Primarily source of § for academic research

Dept of Defense (AFOSR, ARO, ONR, DARPA) 20%
Dept of Energy (ASCR, SciDAC) 18%

National Institute of Health (NIGMS, NIBIB,...)
Intelligence agencies: NSA, NGA, CIA,..

Total = $537M in FY2010
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My Experience is based on:

Assistant Director for Directorate of Math & Physical
Sciences, NSF 2006-2009

Dean of Physical Sciences, UCLA 2001-2006

Director, Institute for Pure & Applied Math, UCLA
(NSF supported) 2000-2001

Chair, Math Dept, UCLA 1997-2000
NSF grantee for close to 30 years
AMS, SIAM boards and committees

None of this, including US system, may apply in Japan
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Math has an Image Problem

L

Math is hard!
Math is removed from everyday life.
Math is static.

Mathematicians --- super-smart but ....

Math is subsumed in other popular terms: “software”,
“algorithms %%, “computers”,...

Mathematicians have no monopoly on the practice of
math --- everyone (especially in S&T) does it.

Math is most often “behind-the-scene”
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Trends in Basic Research by Agency FY
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NSF Support as a Percentage of Total Federal
Support of Academic Basic Research

The Political Budget Process

Presidential initiatives

All Science and Engineering Fields m

Environmental Sciences
Social Sciences
Mathematics

Biology*

39%

Computer Science

*Excludes the National Institutes of Health,
Source: NSF Survey of i

for

The Fundamental Principle

“If you expect the public and elected
officials to support your research, you have
an obligation to help them understand why
it is in their — not your interest to do so” --
- from Lewis Burke (a DC lobbying firm)

National Science
and Technology
Council Research
Committees

House and
House Senate
Authorization Appropriations
s

Committees Subce
i

Budget House & Senate Senate
Review Budget Committees  Authorization
Offices (OMB) ~(Budget Functions)  Committees

Fields of
Science

Departments.
& Agencies

oo
Engineering

Physical
Sciences

Enyironmental

DOCINOAA

Life
Sciences.

Transportation
Psychology Housing &Urban
Development

Social
Sciences

Other
Sciences

Internal NSF budget process
OSTP, OMB
Congress Committees (hearings etc)

Lobbyists (hired by professional societies,
universities, etc)

Science community input (NRC etc)

Agency Process for Developing
Budget and Program Proposals
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Community Inputs

Decadal surveys
NRC Studies

Interagency Committees/Working Groups (AAAC, HEPAP,
NSAC, BPA,...)

Professional Societies, University Groups
NSF Workshops, panels

MPS Advisory Committee

Committee of Visitors

Outreach: NSF staffs visit universities, confs

Math Sciences does relatively little of this.
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Example of Recent Community o Sed oo i , I.NSFOrCI’E.\:am;)le
. - R . yper-enaoled science. key part o Stra C’g’l(’ hian
Report and Presidential Initiative ! yparte gic

*  Increase US talent pool

Supporting Workshops/Reports:

Mathematical and Physical Sciences and Their Cyberinfrastructure
«  Strengthen basic research Needs, 2004

CHE Cyber Chemistry Workshop, 2004
Computation as a Tool for Discovery in Physics, 2002

Cyber infrastructure for the Atmospheric Sciences in the 215 Century,
2004

+  From fundamental discoveries to marketable technologies. Petascale Computing in the Biological Sciences, 2006

*  Develop, recruit & retain best/brightest

. Ensure innovation in America

. Facilities and instrumentation

. World class science and engineering workforce Muhamatical and Physical Sclance)

Simulation - Based
. Focus on Phys Sci & Engineering Engineering Sclence
. Doubles NSF, DOE-OS, NIST over 10 years - g
e

Two Import Math Sci Reports
Renewing U.S. Mathematics: Critical resources for the Future (Edward David, 1984) Wh iCh mOdel beSth]/' Math ?

Report of the Senior Assessment Panel of the International Assessment of the U.S.
Mathematical Sciences (William Odom, 1998)

"If we wake up to discover that

we have allowed the dominant
position of U.S. mathematics to
erode, we will pay a heavy price

in foregone progress in technology,
science, and economic productivity.
Only if policymakers, legislators,
and the mathematics community
understand this danger alike can
they act effectively to avoid it. At
least two actions are clearly urgent:

(a) providing more resources for William Odom, Lt. Gen. (Ret)

mathematics and (b) using resources N
in more effective ways.” Former Director of NSA
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REVEALING THE HIDDEN NATURE OF

Opimion

SPACE AND TIME
Sustaining the Charting the Course for Elementary Particle Physics
Momentum

Commitus on Elmentary Poricks Pl i the 218 Centary
Board on ks and Astronemy
Division on Enginsering and Physical Sciences
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Mathematical Sciences 2025
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Science the Endless Frontier : NSF
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"Basic research is a long term process — it ceases to be basic if immediate results
are expected on short term support.”
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FY 2009 NSF R&RA Request
(Qollas n Milions) FY 2009 Budget Request by Division

Change over
FY 2007 FY 2008 FY2009 FY 2008 Estimated

Actual FEstimated  Request  Amount __ Percent Mathematical and Physical Sciences Funding

BIO $608.54  $612.02  $675.06  $63.04 10.3% (Dollars in Millions)
CISE 52668 53453 63876 1423 195% Change over
ENG (less SBIR/STTR) 521.33 527.50 63233 104.83 19.9% FY 2007 FY 2008 FY 2009  FY 2008 Estimated

SBIR/STTR 108.67 109.37 127.00 17.63 16.1% Actual Estimated  Request  Amount Percent
GEO 745.85 752.66 848.67 96.01 12.8% Astronomical Sciences $215.39 $217.86 $250.01 $32.15 14.8%
MPS 1,150.73 1,167.31 1402.67 235.36 20.2% ACI Chemistry 191.22 194.22 244.67 50.45 26.0%
SBE 214.54 215.13 233.48 1835 8.5% Materials Research 257.27 260.22 324.59 64.37 24.7%
ocl 182.42 185.33 220.08 34.75 18.8% Mathematical Sciences 205.74 211.79 245.70 3391 16.0%
OISE 40.36 41.34 47.44 6.10 14.8% Physics 248.47 250.52 297.70 47.18 18.8%
OPP 43843 442.54 490.97 48.43 10.9% Multidisciplinary A ctivities 32.64 32.70 40.00 7.30 22.3%
A 21945 23227 276.00 B3 18.8% Total, MPS 115073 $1.167.31 _ $1402.67 _ $23536 202%
US Arctic Research Comm. 1.45 1.47 1.53 0.06 4.1% Totals may not add due to rounding.

Total, NSF $4,758.45  $4,821.47  $5,593.99 $772.52 16.0%

Totals may not add due to rounding.
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2011 NSF Budget Request:
On the Doubling Path re s o |
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Context: NSF investment priorities

DMS /GUiding prinClpleS Promote transformational, a National Science Foundation

multidisciplinary research
pinary INVESTING IN

Investigate the human and social AMERICA’S FUTURE

: dimensions of knowledge and
Understand wider context of DMS tectmology

Articulate priorities to build budgets Further U.S. economic competitiveness

Balance P ortfolio Foster research that improves our ability
to live sustainably on Earth

Advance fundamental research in
computational science and engineering)
and in fundamental, applied and

Interdisciplinary mathematics and

e

STRATEGIC PLAN
FY 20063000
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DMS investment priorities

Discovery

advance the frontiers of research

Connections
between sub-disciplines of mathematics and statistics
among mathematical and physical, biological, engineering, and
social sciences

Community

cultivate a rich and diverse community of researchers, teachers,
students, knowledge workers, and citizens
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Balance is dynamic

Emerging areas in the

Core areas of the . /!
mathematical sciences

mathematical sciences

Opportunities at the Opportunities at the
Interfaces between Interfaces with other
core areas disciplines
Training the next Supporting established
generation of researchers engaged in

mathematical scientists cutting-edge work
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Balance is delicate

Training: of postdocs,
graduate students,
undergraduates

Research: by faculty,
postdocs, students

Outreach: to other
disciplines, decision
makers, business leaders

Education: of
undergraduates,
teachers, public

Breadth: intellectual scope,
diversity of institutions, age,
ethnicity, gender, geography

Depth. of ideas, strongest
groups, strongest
Iindividuals

LELLEL]

THE HONG
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Proactive Actions by Math Sci Community

Understand and play in the political process
SIAM Sci Policy Committee; AMS DC Rep Sam Rankin

Articulate relevance of math sci to society
Present a unified and consistent message
Be “inclusive” in what is Math Sci
Partner with other disciplines

Emphasize intellectual depth, enabling nature to other
fields and workforce training

Consider international benchmarking
Cultivate public interest in math sci
LELLEL]
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American Mathematical Soclety

CAREERS »
Math Matters, Apply It!
llath Matdors. Agply It is an applied mathematics awarennas campaign. created for anyoms who wants 1o knaw moee about the mathematics behind swnyday e

and the technologees we encounter, Curenly, there are 16 dierert PDF 3 svadsble for downioad and S1AM s in the process of producing more. Plesse feel free to
share your ideas with us and l2t us know whal you think! Send your comments and suggestions (o clearyEdsam org
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& & Thank you so such for producing and distributing the wonderful Mathemarical Mements.
o They bring the excitement af contemparary meihematical ihanghi 1o studems in an fmmediale
wrle aancd highlight the connections betwees mathesnatics and modern socien: 99
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Listen Up!
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Resisting the Spread of Disease 2

Fawringg Fiome i Ponkel Thieesi Wt Hyman talks abaut M1, the swine 1
How malh is involved in understanang e flu, “the first major pandemic of e 5
complis behavior of profeins century ” Mear Mare .

= Ses all Mathematcal oments
= See the [ales! Mathematical Moments.
Erinnen

& Eaa binemante falatan

Previous Podcast | Next Podeast



What’s Math got to do it?

Hedge funds C&fifkes)

Google, GPS (&EkEN£4), JPEG2000, MP3, cell phones...
E-commerce (e.g. RSANZHELE)

Titanic, Perfect Storm, Terminator 3, Cars, ...

Medical imaging: CAT (FEASHITHEE#45) , MRI (EHRE5),

PET(E®E &5 M s a i, . .

Recent Nobel Prizes: 1997 Economics (Finance), 2002
Chemistry (NMR #1#344%), 2003 Medicine (MRI), 2009
Physics (fibre optics)

Landlocked Switzerland winning the America Cup

Math in the Media:
Public is fascinated by Math

Selng Fermar Andew Wiley
ik's Bdler Riwen

 huihaneas Purile e
— Tmther's Guide
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THE HONG KOG m THE HONG KOG
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A TICHNCROGY A TICHNCROGY
wt Brundage Sy rom Uade a0ciations and Mr .
Hrantz's awn axpotisn
ris Teym Cinde Degrnes
Actording to the study. mathematiczans fared best m pant because they typecally work in A\
favorable condions ~ indoors and in places free of tlooac humes or norse - unhke those toward all Street Journal 1 /29/09
the Battam of the et age.plant specator, paeter and Brickiayer They alse arent
axpected to do any haavy liking, crawling or crouching - atirbutes associated with occupations People Who Viewed This Also Viewed...
such a5 fireighter, auto mechanic and plumber OnWSlcom | in by Network
The study alse considers pay, which was determingd by measuing each job's médian income feal-Estate Executive s Found Dead
and growth potential Mathematicians” annual Incoms was pegged 31 S04 160, but Mg Counter ew Pragality Wersen
38, says her salary exceeds that amount :
TTunes e2 Change ategy /
Hor b antas The End — Thank you.!
The Bastand Worst Jobs welng 38 part of 8 Job Hunters Setk High-End Help
OF 200 JO08 SHuaed, 80 SHTE Ul o 190 - and 8 I Boom
wirtual team that Executive Lives at the Sym in Tws Ttate
The Best The Warst Sesigng
1. Mathematician 200, Lumbsdack mathematicaly b5EE  Vidmo :
2. Achaary 189, Daairy Fanmer compater programs
3, Stanstcan 199, Tam Drhver sama of which have A d G d l k/
4. Bickogist 197, Seaman bean used ta maks n 00 Z/IC .
5. Software Enginesr 196. EUT films such a5 “The
6 Computer Systems Analyst 195 Rooter Matrix” and “Speod
7. Historan 184 Garbage Collector Racer” She P‘:ou‘:t}inn'wr :-_Inn)t:lk‘fdfor r‘h; Esk:_\;ﬂ'
. - Assets From a nem; ) an me
8. Sotiologi 193, Welder telecomnmutes from Pink Slip Hmewwn o Ask for a Raise
9. Industrial Designer 182 Reustabout har home and caraly o 127 HH
10, Accountant 191, Irsewcrker works cvertime or
11, Ecsnomist 190, Constnuction Warked fuwls stressed out More in Careers Main
12 Philosopher 189, M Carmier “Problem-sohing . .
Grim Mil, : Jobless Rate Ts ~
13, Phiysicist 180, Sheet Metal Woeker inveves 3 ot of Tim HFestong: Joviess Fate Tops 10
14, Parcle Oficar 187, Auto Mechanic hinking,” says M. When Age I an [ssuein the Job Hunt
relspist 106. Butcher Courter. 1 find that Greatest Generation (of Networkers) ® san ™
cal chnician 185 Mutiear D 5 - ot
3 Laboratory Techaltian 185 Nutlear DeCcataminadon Teeh  caiming Relocating While Caring for an 11l Parent LLhard
182, Nurse (LN} URSVERSITY CF SOENCE
18. Comnpater Programmer 183, Painler Qther jobes at the top Schools Attract Government Clients AND TICHNCROGY

18, Mofion Ficture Editor 182 Child Care Worker

181, Firefigter

of the study's list
inciude sctuary
statstician, bologist

20. Astrongmer

Most Popular In Asia -

Bhnra an tha Garhadadnm
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National_ Science and T_echnology Polices

Social and Economic Demands
. l . l ' ' ' Strategic Sectors (Designated by MEXT)

PF!I'E:TD v
Japan Science and
PRESTO(Precursory Research for Technology Agency
Embryonic Science and Technology)
aims to promote fundamental PRESTO eSearch res
research in the field where a strategic Designation

focus is placed, as a part of a system
that induces innovations leading to
social and economic revolution, and to
generate new innovative technology

that leads to the development of Selected by
s e . Supervisor
scientific technology and the creation from Proposal

of new industries.

R r

x Evaluation
Publication of Results
& Feedback to Society
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