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Agenda

8am Registration, Breakfast & Networking

9am Opening Remarks from BioOhio President & CEO Tony Dennis

9:30am 2020 Visionaries
t SNE2Y I f AT SR aSRA OA YPSHay M&sh 2
Diagnostics: Quidel President & CEBQug Bryant
Regenerative Medicine: Athersys C&IDVan Bokkelen
-- short break--
Cardio: GCIC Managing Direditark Low

11:35amKeynote
BIO President & CEO Jim Greenwood

12:25pmLunch in Atrium




Agenda

1:30pm Afternoon Breakout Sessions
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Workforce & Education
Starting Up: Entrepreneurs and Emerging Companies

Regulatory Forum
(see conference booklets for descriptions and panelist bios)

4:45pm Evening Networking Reception
&
Silent Auction benefitting BioOhio Scholarship Fund




Tony Dennis

President & CEQO, BioOhio




BioOhio

A Founded in 1987 as the Edison BioTechnology
Center, BioOhio is a non-profit organization

A Headquartered in Columbus, with affiliates around
the state

AfAiThe mission of BioOhio is
discovery, innovation, and commercialization of
global value, driving economic growth and improved
qgual ity of I i1 fe i n Ohio. o

Bio"



BioOhio Strategy

Industry growth, resource optimization, community building

Company &
Capital
Formation

Company
Attraction &
Expansion

Workforce &
Education

Strategic
Cluster
Developmen




By-The -Numbers, then & now

Year 1991 2001 2009/11

Number of Ohio bioscience | 170 352 1,345 (2011)

companies

University R&D $285 $481 $1.1 billion (2010)

expenditures million million

New Company starts al?z 12 80 per year (2010)

Private capital raised for Unknown |$14 $179 million (2010)

new starts million $1,322 million
IPO/Acquisitions 2010

Bioscience Capital sources | 4 8 86 (2011)

(in State)

BioOhio (EBTC) 52 86 403 (2011)

membership

Bio"



Bioscience Employment and Total Employment in Ohio, 2000-2009 (2000=100%)
125

120

s (Ohio Bioscience Sector
= (Ohio Total
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105

Employment Index

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year

Bioscience employment in Ohio has grown 2% on average
each year since 2000. Conversely, total employment in all
sectors of Ohio has declined 1% on average each year.




MARKET TRENDS & DRIVERS
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Leading Market Drivers Over Next
S5 Years

A Aging population,
chronic disease

A Healthcare reform
A Regulatory reform (US)
A Rise of generics

A Consumer based health
care

A biomedical industry
consolidation

A Medical innovation eco-
system in transition

I Capital availability
I Technology transfer

A Urbanization in emerging
countries, rise of the new
global middle class.

Bio"




5 Year Industry Outlook Mixed
sectors have healthy growth

Pharmaceutical & Medicine
Manufacturing

Medical Instrument & Supply
Manufacturing

Biotechnology/Biologics

Diagnostic & Medical Labs

Source: IBISWorld

0.7%

5.2%

8.5%

3.8%

d though many

ADrug patent expirations
ALess ability to pay for prescription
drugs

AAging of the population
AConcerns about stressed hospital
and government budgets

ANew product sales from existing
pipeline

ALicensing and partnering revenues
ABiosimilars

AAging population

AGreater focus on early detection
AOutsourcing of testing from
hospitals and physician offices



Leading Technology Drivers Over Next
S Years

A Biologics growing in importance
A Rise of Personalized Medicine
A Rise of Regenerative Medicine

A Convergence of biomedicine with IT, nanotech,

materials science
Biow
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Key Physical and Process Assets

A Clinical trials performed

A OHIP

A Pediatric Hospitals

A Medical device supply chain
A CRO operations

A ESP network

A Incubator network

A Edison Centers

A Pharma (small molecule) manufacturing
A Device manufacturing

A Research universities

A Medical supply logistics

Bio"



Thought Leader

A Cardiovascular

A Cancer

A Pediatric

A Obesity

A Medical imaging

A Surgical devices

A Adult regenerative medicine

A Health IT (GRID computing, others)
A Biomaterials

Bio"



Ohio Bioscience Industry Employment Grew
15% from 2001 -2008

A The research, testing

Bioscience Industry Employment Change in Ohio & the U.! .
by Sector, 2002008 and medical _|ab
i sector experlenced
Agricultural
Fecstook L% tremendous
& Chemicals -2.1%
] = U.S. = Ohio employment growth
J 25 from 2001-08 and
Drugs & 970 .
Pharmaceuticals 16.5% outpaced the nation
| by 50%
Medical Devices F 2.0% A Drugs and
& Equipment pharmaceuticals
1 industry employment
& Medical 46.1% increased by16.5% in
Laboratories 92.1% Ohio
N s A The medical devices
otal Biosclences
15.0% and egwpment sector
[ x x x x | experienced a
-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0% substantial loss of
Percent Change bIOSCIenCG JObS
0)
Source: Battelle analysis of Bureau of Labor Statistics, QCEW data provided by the Minnesota IMPLAN Group (147 /0)
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Ohio has Specific Areas of Specialization
In Patent Activity

A Surgical & Medical Instruments received the majority of patents (815)
with Drugs & Pharmaceuticals contributing a significant amount (469)

A Ohio stands out nationally in Surgical & Medical Instruments, Other

Medical Equipment, and Other Bioscience-related Patents each

represent
category

mor e

t han 4% of t he

nat

Bioscience-related Patents by Classification Group in Ohio, 2004-2009

Agricultural
Bioscience

Biochemistry

Biotechnology

Drugs &
Pharmaceuticals

Surgical & Medical

Instruments 815

Other Medical
Equipment

b Ohio's Share of U.S. Bioscience-related Patents, 2004-2009

Agricultural
Bioscience

Biochemistry

Biotechnology

Drugs &
Pharmaceuticals

Surgical & Medical
Instruments

Other Medical

Equipment
Other Bioscience-
Related Other Bioscience-
} : : : : , Related
0 200 400 600 800 1000 i T T T T
patents 0.0% 1.0% 2.0% 3.0% 4.0%
Source: Thomson Reutersd Del phi-2009 Patent Analysis Database, 2004




Ohio Has Robust Clinical Trial Activity

A Ohio ranked 6t in the nation in number of clinical trials
Initiated in 2009 with 735, or 14% of the national total.

A The largest number of trials were conducted in the area of
heart disease, with a large presence in cancer and

neurologic diseases

Clinical Trials by Phase in Ohio, 2009

Phasell

Phase

Phase

250

200

150

100

50

Clinical Trials by Major Disease Category in Ohio, 2009

ologic  Nutritional Oth
&Mtbl

Circ Itry Heal
Disease

aaaaa
ssssss

Source: National Institutes of Health (NIH), Clinicaltrials.gov, trials that were active in 2009
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Majority of Ohio VC Investments are in Medical
Diagnostics and Medical Therapeutics
A Between 2004-2009, Medical Diagnostics and Medical Therapeutics
combined received nearly two-thirds of all Ohio VC investments
A Medical Diagnostics represents the largest share (5.6%) of national VC

Investment in the same category

Bioscience-related Venture Capital Investments in Ohio Ohio's Share of U.S. Bioscience-related Venture Capital
by Segment, 2004-2009 by Segment, 2004-2009
Biofuels [l $8.7 Biofuels M 0.4%
Biosensors | $0.4 Biosensors [l 0.2%
Biotech-Animal Biotech-Animal | 0.0%
Biotech-Equipment I $2.7 Biotech-Equipment [l 0.3%
Biotech-Human [N $89.9 Biotech-Human [ 0.5%
Biotech-Industrial Biotech-Industrial | 0.0%
Biotech-Other Biotech-Other | 0.0%
Biotech-Research [ $19.0 Biotech-Research [N 1.6%
Med/Health-Info Tech [ $30.3 Med/Health-Info Tech [ 1.2%
Med/Health-Products [l $9.4 Med/Health-Products [Hll 0.3%
Med/Health-Services [l $10.3 Med/Health-Services [l 0.3%
Medical Diagnostics [N 52016 Medical Diagnostics 5.6%
Medical Therapeutics NI $192.6 Medical Therapeutics [N 1.6%
Pharmaceutical | $61.3 Pharmaceutical I 0.6%
$0 $50 $100 $150 $200 $250 0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0%
Venture Capital Investments ($ Millions) Share of U.S. Venture Capital
Bio ¢
Source: Thomson Reutersd V209 ureXpert Dat abase, 2004 lo




Bioscience Patents In Ohio Picking Up In
Recent Years

A Ohio had 455 patents issued in 2009 i more than any
other year from 2004-2009

A Recent growth well outpacing the nation

Bioscience-related Patents in Ohio, 2004-2009

Change in Bioscience-related Patents in Ohio and the U.S., 2004-2009

2004 440

2005

e\ / ~_ 7
LN/ S

2006

2007

—Us Oh
0.80
2008 0.75
0.70
2009 455
0.65
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Source : Thomson Reutersd Del phi-2009 Patent Analysis Database, 2004



Bioscience Company Expansions by Year

2007 2009

35
Total 236

From 2005-2010, 236 bioscience companies have either expanded
operations or announced new facilities in Ohio; 53 projects in 2010
alone. Companies involved in the 2010 projects have committed to
add 4,345 jobs, retain an additional 4,984 jobs, and invest $613
million over the next several years.




WHERE TO NOW?




Implications/Needs
(what people will pay for)

ADecrease product dti me

A Lower product development, manufacturing
and distribution costs

A Innovation for differentiation, niche markets,
nersonalization

Penetration of emerging markets
Direct to consumer infrastructure, strategies
_ower overall health care costs, increased

efficiency
Biow
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Chair of BioOhio Board of Trustees

Barbara Kunz

Presi dent o f Battell eds |
Global Business

Biow



2020 Visionaries

Personalized Medicine
Ohio State University Center for Personalized Health
Care Executive Director Dr. Clay Marsh




PZ. Medicine

® PREDICT @ PREVENT @ PERSONALIZE ® PARTICIPATE

S X VNA N

etie) Medical
e Center




Personalized Medicine

CAGR
'09-'15
Total 11%
Nutrition & Weliness 7%
= : 2015
2009 olenOgeictae D% Total Market: $344-452bn
Total Market: $225-232bn
Comptementary & 2%
Alternative Medicine
Nutrition & Wellness Medical Retail 22%
Total: $196bn
Health Clubs & Spa 10%
Complaementary
$37bn Personalizad 44% & Alternative
Madical Cara Madicine: $41bn
Medical Retail: Remote Patient 23%- Nutrition/ Organic
Monitoring/ 92% care: $181bn
Telemedicine Personalized Medical Care
Electronic Medical 15% el 99 §160n
ooty e RPM/ EMR:
Telemedicine:
Disaase Management 6%
CORE P4 10%

Esoteric Lab Services 10%

Esoteric Test Sales 13%
(incl Molecuiar

Diagnostics)

Targeted Therapeutics 9%

Molecular
Diagnostics: $3bn

A broader definition of the market could include: Molociiar
= Stem cell preducts growing from $2bn in 2009 Diagnostics: $7bn
Note: Totals may differ due to rounding to $3-21bn in 2015
R i * Genetically Mcdified products growing from
1 Reflects upper range of RPM/Telemeadicine $5bn in 2000 to $20bn in 2016

Source: PricewatsrhouseCoopers analysis.

Price Waterhouse Cooper Health Intelligence



What is the Problem in Medicine
Today?



Healthcare: Too Costly

A Total health care spending was $2.5 trillion in 2009,
representing ~17.6% of the GDP, likely to reach $4 trilli
by 2016

A 75-90% were spent on managing and treating chronic
llinesses that are preventable and effectively managed

Federal Spending for United States - FY 2010

http://www.usgovernmentspending.com/united states total spending pie chart



http://www.usgovernmentspending.com/united_states_total_spending_pie_chart

Healthcare: Quality Issues

(ROSSINGSTHE
QUALITY CHAS

A Up to 98,00 people die of
preventable causes in our
hospitals

A The U.S. healthcare ranked
by the WHO 37/191
countries in performance.

A Drugs prescribed for
patients are effective Iin
fewer than 60% of treated
patients but costs of
development is
skyrocketed



Health Care Reform Is Driven by Neel
to Reduce Costs

Michael Leavitt, Former
DHHS Director

http://www.hhs.gov/secretary/dhhssec.html functionatmedicine.blogspot.com



http://www.hhs.gov/secretary/dhhssec.html

Blue Ocean Strategy

Value Innovation

OCEAN
STRATEGY

AUW 1D Uitalt
Uncontested Market Space

and Make the Competition frrelevant

W. Chan Kim - Renée Mauborgne
_ 3 Buyer Value




How Do We Save Money and Improve
Outcomes In Health Care?



Disruptive Innovation to Transform
Health Care

“Clayton Christensan has done It agais, writing yot ancther boak full of valuable msights |
The innorater’s Prescrption might just mack e bepianing of 2 sew 8ca i healthcare ™
OMBERG, Mayor, New York City

The
Prescription

A Disruptive Solution for Health Care

A Y N : v
- \ e -
12 2744
- ! 4 a Y. Clayton Christensen

Clayton M. Christensen
BESTSELLING AUTHOR OF THE INNOVATOR'S DILEMMA
Jerome H. Grossman, M.D. & Jason Hwang, M.D.




P4 Medicine

A Predictive:
¢ New precision

d Iag nOStiC tOOlS NON-RESPONDERS AND TOXIC RESPONDERS
. Treat with
A Preventive:
- i drug or dose
¢ Focused on wellness WIH SAME OAGHOSI 1 ?
A Personalized: N

¢ Through system

/ "
i CHIP
medicine and
genomic tools
Treat with

RESPONDERS AND PATIENTS NOT
PREDISPOSED TO TOXICITY
C P reCISe conventional

A Participatory f
¢ Patient empowered

and participates in all
phases of care

¢ On demand and -;—
delivered at the ‘ _

(@]
(0p])

LI 0ASY(dQa LIX I 2 F
choosing



P4 Medicine Seeks to
Provide Value Innovation



Value Innovatiort Three Areas

Hotspotting

System Engineering Disease to Wellness

s o Relationship
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http://www.newyorker.com/reporting
/2011/01/24/110124fa fact gawande

http://www.newyorker.com/reporting/ .
2009/06/01/090601fa fact gawande wellness.ucsd.edu/WhatisWellness.shtml



http://www.newyorker.com/reporting/2011/01/24/110124fa_fact_gawande
http://www.newyorker.com/reporting/2011/01/24/110124fa_fact_gawande
http://www.newyorker.com/reporting/2009/06/01/090601fa_fact_gawande
http://www.newyorker.com/reporting/2009/06/01/090601fa_fact_gawande
http://wellness.ucsd.edu/WhatisWellness.shtml

Hotspotting

http://mwww.newyorker.com/reporting/2011/01/24/110124fa fact gawande



http://www.newyorker.com/reporting/2011/01/24/110124fa_fact_gawande
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Concentration of Health Care Spending in the
U.S. Population, 2005

o 100% - 96.5%
E
B 80.6%
& 8o - 74.4%
o
et 65.5%
3
= 60%
= 50.2%
3
-
T 40%
2
s 22.7%
£ 20% A
g 3.5%
0% T T T T T o !
Top1% Top5% Top10% Top15% Top20% Top50%  Bottom
50%
(2$43,290) (2$14,099) (2$7,629) (=$5,275) (=$3,887) (2$776)
(<$776)

http://www.incentivedirect.com/the-8020-rule/ Percent of Population, Ranked by Health Care Spending

Note: Dollar amounts in parentheses are the annual expenses per person in each percentiie. Population is the civilian noninstitutionalized
population, inciuding those without any health care spending. Heaith care spending Is total payments from all sources (including direct
payments from incividuals, private insurance, Mecicare, Medicald, and miscellaneous other sources) to hospitals, physicians, other providers
{including dental care), and pharmades; health insurance premiums are not included.

Source: Kaiser Family Foundation calculations using data from U.S. Department of Health and Human Services, Agency for Healthcare
Research and Quality, Medical Expenditure Panel Survey (MEPS), 2005.



http://www.incentivedirect.com/the-8020-rule/
http://www.incentivedirect.com/the-8020-rule/
http://www.incentivedirect.com/the-8020-rule/
http://www.incentivedirect.com/the-8020-rule/
http://www.incentivedirect.com/the-8020-rule/

Data and Informatics

Signal Processing 'pm-epfi.ch

Diagnostic test positive ' ' ' '
likely to benefit ' '

from treatment
Diagnostic test negative ' ' ' '

Unresponsive to therapy
' ' http://www.mediapharma.it
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http://www.mediapharma.it/
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http://www.knowdiff.net/wordpress/wp-images/Bioinformatics.jpg

Data Staging Data
Sources Area Warehouse Marts Users
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Purchasing Analysis

Operational
System

Operational
System

Flat Files Inventory Mining ~

download.oracle.com/.../e10713/cmntopc.htm



http://www.knowdiff.net/wordpress/wp-images/Bioinformatics.jpg
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http://download.oracle.com/docs/cd/E14072_01/server.112/e10713/cmntopc.htm

Goh K et al. PNAS 2007;104:8&8®0
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The Cost Conundrum

http://www.newyorker.com/reporting/2009/06/01/090601fa fact gawande



http://www.newyorker.com/reporting/2009/06/01/090601fa_fact_gawande

Systems Engineering and the Checklis
Manifesto

THE CHECKLIST MANIFESTO « ET THINGS RIGHT

ATUL GAWANDE

BESTSELLING AUTHOR OF

Copyrighted Material




The Cost Conundrum:

What a Texas town can teach us abou
THE NEXY YORKER
June 1, 2009 health care

S\

Medicare reimbursements per enrollee

l
$5221 7,122 7,869 8465 9,225 $17,274

Percentage of patients who received
recommended care for a condition

— [
67% 85 89

http://www.nytimes.com/interactive/2010/06/03/business/Dartmoutmaps.html?ref=business



http://www.nytimes.com/interactive/2010/06/03/business/Dartmouth-maps.html?ref=business
http://www.nytimes.com/interactive/2010/06/03/business/Dartmouth-maps.html?ref=business
http://www.nytimes.com/interactive/2010/06/03/business/Dartmouth-maps.html?ref=business

The New England Journal of Medicine

Special Articles

DO “AMERICA’S BEST HOSPITALS” PERFORM BETTER FOR ACUTE
MYOCARDIAL INFARCTION?

JERSEY CHEN, B.A., MARTHA J. RADFORD, M.D., YUN WANG, M.S., THOMAS A. MARCINIAK, M.D.,
AND HARLAN M. KrumHoOLZ, M.D.

286 - January 28, 1999



Electronic Medical Records

_ Patient Forms
% x-r,"— Patient Form Properties
477 : : S “ Incident: | New incidest 04/17/2009 :
e i T R’ B s ‘ Provider. | Stark. Ned INS) ?)
T T G 3

Mistory of Present lliness:

[Am Croated By User:  User, Admin (AD)

What is your current pain score (0-10) | & :
Q- Rate your pain at Its woest (0-10) | & _ ' — -
[y Ly Rate in at its best (0-10) | ¥ ‘ = —§
Section ote your pain at its ¢ } ] . -
» Torm Sections fn‘.lnm.ﬂ.ﬂ.l ! =
Hesaital 4 months =
Intase y ! _ —— . —
o How did the pain start: | Gradual Osser 8 1000% (=) A ~
¥ Dewnloads Have you had this pain before. | no - -
Confidertial Patie 1t Catadese - —
What best describes your pain: : 3 .
Evaluaticn & Massgement ’ = ¥ Attachments
Sharz Acki Theobbing = e
rom L @ B Aching e - EE
History ond hysica D Sore & saavbieg £ buming nnt wre . -t !
History cf Patiart and Pain D Cramong ) Shoctiog 0 Crushwng ;
Histony/ Physical/ Opeiadlve Clowe ) Tingling 0 Soiting
Pat ent Cescription of Pain
Sacaten Reco'd
Yel ow Sheet ¥

p—TT
Is your Pain affected by?
- 12/06/2007 String Coush or Saeeze Twisting After €
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[ parser 1 [ werse gl mﬂ anm Efmm 3
Stanging Bend forwards Looking Up
[ Vo Crange ﬁfnoa-u M Ne Chunge Efmm i e
Waling Looking Down Pain Medkations

e o \\H\HE”D[—I

Past/Current treatments for pain (check all that apply)
7 NSOy Calebeex Mobe ) (odural Ingections [ Cortacne (oeal 71 Facet Injectom

M Onioid Medieatiom ™) Orhet Injections ) Musele Retaxaset Ml wueal Thetaow !
0 Form Sections records Weicome, Admin Uset Q" E
L,

)@

http://www.macpractice.com/macpractice2/screenshots/ss md_emrl.jpg



http://www.macpractice.com/macpractice2/screenshots/ss_md_emr1.jpg
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http://wellness.ucsd.edu/WhatisWellness.shtml

How Does Our DNA Affect our Health
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http://www.elecamino.dnadirect.com/

You Can Acquire Your Own DNA

deCODE “‘.‘\235 indMe (\.)'

WPﬁ Navigenics

: {P{H COR_[ELL :: Complete

_:"":':r-."al:1|‘.
CRETT rar edient Cenomics
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NY Times Magazinbly Genome,
My Self

WHAT DOES IT
MEAN THAT | HAVE A
GENE THAT GIVES
ME ‘TYPICALODDS' FOR
HAVING RED HAIR?

|
|
|
!
!
i

| HAVE CHOSEN
NOT TO LEARN WHETHER
| HAVE A GENE THAT
INCREASES THE
RISK OF ALZHEIMER'S

DISEASE. | CONSUME BEER,

BROCCOLI AND BRUSSELS
SPROUTS, EVEN
THOUGH | HAVE THE GENE
FOR TASTING THEIR
| BITTERNESS.

Steven Pinker, Jan 7, 2009
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US NAVY SEALS

L jht

) ek bedll

en.wikipedia.org

navy.mil



Behavior Environment




Your Environment Regulates DNA Activity




Evolution of man...

examiner.com



Norrbotten, Sweden

virtualworld360.blogspot.com



CHMALLENRIMG THE CONVENTIONAL WIRTHIM
v DIET WEMINY CONTROL. ANl DISEASE

&
%

>
\
ONE DAY | ONE WEEK ONE MONTH ONE YEAR LIFETIME
| 11.9 teaspoons I 1.7 cups 7.5 cups 45.3 pounds 3,550 pounds

http://www.nytimes.com/imagepages/2011/04/11/magazine/m&ly Sugait_ CA2.html?ref=magazine



Light at night increases body mass by shifting the
time of food intake

Laura K. Fonken®', Joanna L. Workman®, James C. Walton?, Zachary M. Weil?, John S. Morris®, Abraham Haim¢,
and Randy J. Nelson®®

Departments of ®Neuroscience and PPsychology, Ohio State University, Columbus, OH 43210; and Clsraeli Center for Interdisciplinary Research in
Chronobiology, University of Haifa, Haifa 31905, Israel

18664-18669 | PNAS | October 26,2010 | vol. 107 | no. 43

http://siakhenn.tripod.com/snoring.html futurity.org



http://siakhenn.tripod.com/snoring.html

|s Health Resilience and Reserv
The Opposite of Aging



How Old Does
Your Body
Think You Are?

V' Take
" the New,
Improved

Test!

Take the RealAge Test
and get your FREE
Grow Younger Plan!

http://www.realage.com/



http://www.realage.com/

Physical Manifestations of Aging

9

Cellular Telomere Shortening Presbyopia Heart Rate Variability

jessbanda.wordpress.com careyeasy.com livestrong.com



Accelerated telomere shortening in response
to life stress

Elissa S. Epel**, Elizabeth H. Blackburn®, Jue Lin*, Firdaus 5. Dhabhar®, Nancy E. Adler*, Jason D. Mormrow™,
and Richard M. Cawthon/

173212-17315 | PMNAS | December?, 2004 | wol. 101 | no. 49

Elyssa Eppel, PhD Chromosome Elizabeth Blackburn, PhD

umassmed.edu immortalhumans.com workplacebullying.org



What's your
Allostatix Load™?

There's finally & scientific way to
measure current and future weliness.,

7N

CARIS

LIFE SCIENCGES

l-l i



How Do We Create a Healthy
World?






Create an Ecosystem
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http://www.apple.com/

Personal Ecosystem

Individual Network

Community Network
Social Network

Complex System



Ecosystems Rely on
Interconnected Networks

Unraveling the Secrets of Nature to
Improve Health



Ecosystem

freelancingscience.com
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www.shutterstock.com - 11760313

http://abyssprogramming.wordpress.com/2010/04/16/wkyo-antsmovein-a-line/
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The Tipping Point and Social Networks

The Tipping Point + Social Networks

CONNECTOR

connects people to
each other

www.flickr.com

© David / Armano darmanotypepad.com
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Hubs are Strong Links in Network

Bell Curve Power Law Distribution

How Everything Is Conneéled to

Very many nodes
o Mot nodes have with ooly a few links
¢ the same sumber of links

Everything Else and What It Means for

Business, Science, and Everyday Life 5% No highly

W d. connociod nodes

I_J i N L{ e (:1 Z PPV ) '.?..: e e A

.
.
.
. A few hubs with
\4 large mumber of links
.
.

Number of nodes with k links
- \ 4 % » .
-
Number of nodes with k links

*“Linked could alier the way we think shout all of the
networks that affeet our lives.™ < The New York Times

Albert-Laszl6 Barabdsi




Complexityc Finding the Unknown
Unknowns

Snowden’s Four Ontologies
Complex .
Unkmfab,e Complicated
Pattern management _ Knowable
'The Approach’ Ana/ytlcal/System thinking
Matriarchal/Patriarchal _Melfrgdo/og/es '
leadership Ofigarchic leadership
Probe, sense, respond Sense, analyze, respond

Chaos
Turbulent and unconnected Simple
Charismatic or tyrannical Known
leadership Legitimate best practice
Act, sense, respond Feudal leadership
Sense, categorise, respond

2. Cogn itive

Dave Snowden




ldentify Networks and Key Regulatory Node:
Controlling Networks
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Social Networks and Impact on
Health



The Power of Networks

A > 500 M users

I 50% on line at any one
time
I Avg. user 130 friends

A 700 B minutes a
month

A 177 M tweets/day
A 572K new accts/day

jeichert.wordpress.com



[0 Social links
W Family ties
B Physical proximity

[ Metabolic

network

[[] Protein-protein
interactions

W Regulatory
network

NEJM 2007 (357): 4@
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Networks, Participation, the Power of
Games and Crowdsourcing



Jane McGonigal and Games

For many gamers
today, in terms
of perceived
quality of life,
virtuality is
beating reality.
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Change the Environment, Change
Behavior

mcself.wordpress.com
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