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Cortellis database [9]. Using a 4-fold increase in value-to-peak sales,
a ratio suggested by industry experts as a conservative valuation, we
obtained an average valuation estimate of $2.1 billion. As expected,
the top-performing portfolio occurs when the underlying projects are
mutually uncorrelated and the value-to-peak sales multiplier is 6. In
this best-case scenario, the fund yields a positive expected annualized
return of 19.4% per annum and PoL of 6.6%.Such a fund achieves
an attractive rate of return, but the result requires the unrealistic
assumption of uncorrelated outcomes between any two projects in the
portfolio and an optimistic valuation.  is extreme scenario must be
compared against the performance achieved under higher correlations
and lower valuations [10]. For example, in the most realistic case,
using qualitatively calibrated correlations based on expert opinion and
a value-to-peak sales multiplier of 4, the portfolio yields an expected
annualized return of 8.5% per annual PoL of 31.4%, and ES 25% of
—80.3%. s large tail risk suggests that an ovarian cancer fund nanced
using only private capital is unlikely to be attractive to investors. Even
when the multiplier is increased to 6, the expected cumulative return
on the portfolio in the worst 25%o0f cases is —70.5%.0ne key factor that
contributes to the unattractive risk-reward pro le of this private sector
fund is the fact that the portfolio consists only of early-stage phase 1
assets. Since the cumulative probability of an ovarian cancer therapy’s
approval from pre-phase 1 status is only 12.6%, it is not surprising that
that this fund has substantial downside risk.

Discussion

To mitigate this risk, we consider mixed-phase portfolios in which
later-stage assets are included in the portfolio.  ese later-stage assets
increase the probability of developing multiple successful candidates,
and therefore increase expected returns and decrease risk. e most
common form of funding from non-pro t organizations comes in the
form of philanthropic grants [11]. Many of these grants are designed to
accelerate innovation in a particular therapeutic area by funding basic
scienti c or early-stage translational research. In our simulations, we
model the e ect of a $10 million grant for each project in early-stage
phase 1 development. We nd that, on their own, the e ects of these
grants on portfolio performance are marginal, and would do little to
increase the attractiveness of these projects to private investors [12].
For example, compared to the mixed-phase private sector portfolio,
philanthropic grants increased the expected annualized return from
9.4% to 10.2% per annum, but only decreased the ES 25% from 65.8%
to —64.0%. In response, many philanthropic organizations have begun
to explore di erent funding models in order to leverage their return
on investment, a return which may be measured in terms of social,
medical, and, in some cases, nancial metrics. One such model, venture
philanthropy, applies the principles of venture capital to invest directly in
projects that promote the social good [13]. Like venture capital, venture
philanthropy is characterized by high degree of investor engagement.
In addition to providing capital, venture philanthropists also o er
operational and managerial advice. In contrast to venture capital,
where success is measured by nancial return, the success of venture
philanthropy is measured by its social impact. However, the nancial
returns of such an investment may be su cient to allow a philanthropic
organization to further its mission without needing additional donor
contributions. Another possible public-private partnership that can be
used to reduce the risk of early-stage research is the use of government-
backed guarantees [14]. Various forms of guarantee structures such
as development impact bonds have been used e ectively to attract
private capital to previously neglected initiatives as shown in (Figure
2). In the structure we consider, a government agency or non-pro t
organization promises to absorb the initial losses on the portfolio
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Figure 2: Development impact bonds

to a predetermined amount, shielding private sector investors from
substantial negative returns. Although the public sector is involved, the
selection and management of the portfolio would remain led by the
private sector. In our simulation, in the event of a negative portfolio
return, the government agrees to cover the rst $1 billion of losses,
reducing the downside risk experienced by private-sector investors
[15]. Relative to the purely private sector fund, the government-backed
guarantee signi cantly improves the previously unattractive investment
returns. is result demonstrates that the guarantee structure has the
potential to transform a nancially unattractive portfolio of ovarian
cancer therapeutic candidates with substantial tail risk into one that
could realistically attract private sector capital. is structure could
then be further reinforced with other revenue boosting mechanisms
such as advance market commitments and priority review vouchers.
Ovarian cancer di ers from many other oncological conditions.
Its asymptomatic onset makes early detection di cult, while its
heterogeneous nature may require members of its broad patient
population to need treatments that use multiple mechanisms of action.
ese scienti ¢ challenges are a signi cant impediment to developing
the medical innovation required to cure a disease that a ects hundreds
of thousands of patients each year, as is the dearth of available funding
for research and development. Moreover, these factors, along with the
limited number of potential projects, help to explain why the nancial
returns of a purely private sector fund in this area are not as attractive
as those of a general oncology mega fund. e strategic use of a public-
private portfolio structure would be able to address some of these
issues by leveraging multiple sources of funding, diversifying risk, and
fostering critical partnerships between the public and private sectors.

Conclusion

In order to make this proposition attractive to investors, however,
a collaborative investment framework is required. Philanthropic
funding and government guarantees are able to act to support private
investment by mitigating the downside risk at a relatively low expected
cost to taxpayers. In particular, nancial guarantees that shield
investors from the substantial downside risk of the worst-case scenario
can signi cantly improve the risk-reward pro le of these portfolios.
Finally, a mixed-phase portfolio seems to be more attractive than an
entirely phase 1 ready early-stage fund because the expected number of
successful projects is increased.
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