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GUIRRAn Investment ProblemAn Investment Problem

Consider the Following Investment Opportunity
$200MM i t t t d 10 b f ff $200MM investment today, 10 years before payoff

 Probability of success is 5%
 If successful, annual profits of $2B for 10‐year patent
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GUIRRAn Investment ProblemAn Investment Problem

What If We Invest In 150 Programs Simultaneously?:
R i $30B f it l Requires $30B of capital

 Assume programs are IID (can be relaxed)
 Diversification changes the economics of the business:

 But can we raise $30B??
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GUIRRAn Investment ProblemAn Investment Problem

What If We Invest In 150 Programs Simultaneously?:
Gi th d ti i i k d bt fi i i ibl ! Given the reduction in risk, debt‐financing is possible!

Minimum 
Maximum Year-0 

Proceeds at 
Maximum  Year-0 

Proceeds at 

Event Probability

Minimum 
Year-10 

NPV

Proceeds at 
3.44% (10-Yr Aa 
as of 1/31/14)

Proceeds at 
3.66% (10-Yr A 
as of 1/31/14)

At least 1 hit: 99 95%   $12 289   $8 763       $8 578       At least 1 hit: 99.95%   $12,289   $8,763       $8,578       
At least 2 hits: 99.59%   $24,578   $17,525       $17,157       
At least 3 hits: 98.18%   $36,867   $26,288       $25,735       
At least 4 hits: 94.52%   $49,157   $35,051       $34,314       

 $17.5B of high‐quality debt can be issued
At least 5 hits: 87.44%   $61,446   $43,813       $42,892       

 With securitization, debt capacity is even larger
 See Fernandez, Stein, Lo, Nature Biotech 30(2012)
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GUIRRMegafund Business ModelMegafund Business Model

 A new business model is required
– Not a pharma company; not a biotech VC; not a 
mutual fund

Multi‐strategy 
incubator

Biotech VC
Megafund
Drug royalty 
investment

Megafund

investment 
company

Closest Existing Model   Royalty Pharma

© 2014 by Andrew W. Lo 
All Rights Reserved

25 Feb 2014 Slide 6



GUIRRSimulating A Cancer MegafundSimulating A Cancer Megafund
Simulation Results: Matlab and R Software Available
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GUIRRDo We Really Need $30 Billion?Do We Really Need $30 Billion?

It Depends…
( ) Fagnan, Gromatzky, Fernandez, Stein, and Lo (2014)

 Orphan Diseases:  smaller population, urgent need, 
higher prices, lower development costs, higher success 
rates (20%), faster time to approval (3–7 years)
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GUIRRDo We Really Need $30 Billion?Do We Really Need $30 Billion?

Orphan Drug Fund Simulation
$ $575 million fund yields attractive returns!
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GUIRRDo We Really Need $30 Billion?Do We Really Need $30 Billion?

But For Alzheimer’s, $30 Billion Is Not Enough!
 13‐year development time, not 10
 $500 million in out‐of‐pocket costs
 Probability of success   5%
 But not enough “shots on goal” (beta amyloid tau)But not enough  shots on goal  (beta amyloid, tau)

– Correlated shots provide less risk reduction

 Basic science is not as developed as in oncology Basic science is not as developed as in oncology
 Number of new cancer drugs in 2013?:  11
 Number of new Alzheimer’s drugs in last decade?:  0
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GUIRRInvesting in Basic ScienceInvesting in Basic Science

National Cancer  Orphan Drug
National 

Al h i ’Act of 1971
+

Orphan Drug 
Act of 1983

+

Alzheimer’s 
Project Act of 

2011Human Genome 
Project

Human Genome 
Project

2011
+

BRAIN Initiative
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GUIRRIs This Realistic?Is This Realistic?
What Are Some of the Potential Challenges? 
 Size: managing large portfolios of complex R&D projects may Size:  managing large portfolios of complex R&D projects may 
require new management and governance structures (e.g., 
Manhattan Project)
 Centralization:  must preserve the benefits of diversity as scale 
increases 
C it i th t l t l l h t t h th l f Capacity:  is the talent pool large enough to match the scale of 
this venture?
 Complexity: can investors understand the risks and rewards ofComplexity: can investors understand the risks and rewards of 
RBOs?
 Excesses: if successful, the potential for abuse will also increase
 Ethics:  how to balance profit motive vs. social objectives for 
cures?
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GUIRRConclusionConclusion

Don’t Declare War On Put A Price Tag On ItsDon t Declare War On 
Disease…

Put A Price Tag On Its 
Head Instead!

With S ffi i t S l W C D W ll B D i G dWith Sufficient Scale, We Can Do Well By Doing Good
 Finance does not always have to be a zero‐sum game
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h k !h k !Thank You!Thank You!


