
S1 Text: Megafund Simulation Parameters

The construction of the HNF relies on a wide range of parameters. In this appendix, we
describe these parameters and provide the values used in our simulation.

A Probabilities of success

We use the compiled probabilities of successful phase transitions from phase 1 to phase 2,
phase 2 to phase 3, and phase 3 to NDA as estimated by Project ALPHA in the second
quarter of 2024.1 The probability of transition from the preclinical phase to phase 1 is taken
from Paul et al. [1], while the probability from NDA status to regulatory approval is set
as the average of the estimates reported by Hay et al. [2] and Thomas et al. [3]. Table A
summarizes the probabilities of success used in our simulation.

Table A: Estimated probabilities of successful phase transitions (%).

Therapeutic Area
Preclinical
to Phase 1

Phase 1
to Phase 2

Phase 2
to Phase 3

Phase 3
to NDA

NDA
to Approval

Oncology 69.0 63.2 28.6 57.7 82.1
Metabolic/Endocrinology 69.0 67.2 44.9 67.5 84.4

Cardiovascular 69.0 73.6 54.2 60.5 84.4
Central Nervous System 69.0 67.7 43.9 60.6 83.9

Autoimmune/Inflammation 69.0 67.8 50.9 72.3 83.2
Genitourinary 69.0 75.3 54.7 69.9 83.1

Infectious Disease 69.0 72.2 61.5 76.5 86.8
Ophthalmology 69.0 89.1 54.3 46.9 79.0

B Costs of clinical trials

The cost estimates for phase 1, phase 2, and phase 3 clinical trials are taken from Sertkaya
et al. [4], while the cost of preclinical R&D is obtained from Strovel et al. [5]. The cost of
submitting an NDA is based on the Prescription Drug User Fee Act (PDUFA). All estimates
are then adjusted to 2025 U.S. dollars using the Biomedical Research and Development Price
Index (BRDPI). The final costs applied in our simulation are reported in Table B.

C Durations of clinical trials

The duration estimates for the typical phase 1, phase 2, and phase 3 clinical trial are taken
from Wong, Siah, and Lo [6, 7]. The duration of preclinical R&D is obtained from Fernandez,
Stein, and Lo [8], while the NDA review period is based on the timeline set by the PDUFA.
Table C summarizes the durations used in our simulation.

1See https://projectalpha.mit.edu/pos-archive/2024q2/.
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Table B: Estimated costs of clinical trials ($ million).

Therapeutic Area Preclinical Phase 1 Phase 2 Phase 3 NDA

Oncology 3.9 11.2 27.8 27.4 2.9
Metabolic/Endocrinology 3.9 3.5 30.0 21.1 2.9

Cardiovascular 3.9 5.5 17.4 31.2 2.9
Central Nervous System 3.9 9.7 34.5 23.8 2.9

Autoimmune/Inflammation 3.9 9.9 40.9 40.2 2.9
Genitourinary 3.9 7.7 36.2 21.7 2.9

Infectious Disease 3.9 10.4 35.2 28.3 2.9
Ophthalmology 3.9 13.1 34.2 38.0 2.9

Table C: Estimated durations of clinical trials (months).

Therapeutic Area Preclinical Phase 1 Phase 2 Phase 3 NDA

Oncology 12.0 36.4 41.0 49.9 10.0
Metabolic/Endocrinology 12.0 10.8 31.5 32.5 10.0

Cardiovascular 12.0 12.6 34.2 40.3 10.0
Central Nervous System 12.0 11.1 31.1 34.5 10.0

Autoimmune/Inflammation 12.0 11.2 32.7 32.6 10.0
Genitourinary 12.0 12.6 26.2 33.5 10.0

Infectious Disease 12.0 18.7 31.7 35.6 10.0
Ophthalmology 12.0 18.2 27.4 34.3 10.0

D Market values of approved drugs

The estimates of market value of an approved drug are calculated as the present value of a
perpetual annuity, where the annual global market size of each drug is obtained from various
market research reports and discounted at a rate of 14%. Table D summarizes the market
values of drugs across different therapeutic areas used in our simulation.

Table D: Estimated market values of drugs ($ million).

Therapeutic Area Market Value

Oncology 1,063.0
Metabolic/Endocrinology 1,386.1

Cardiovascular 1,233.0
Central Nervous System 1,056.8

Autoimmune/Inflammation 1,883.5
Genitourinary 437.5

Infectious Disease 699.0
Ophthalmology 855.6
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E Costs of capital for project valuation

The estimated costs of capital are taken from Avance and adjusted to the 2024 discount rate
by adding 5.25%, the change in the U.S. policy rate between May 2021 and August 2024.
Table E summarizes the costs of capital for project valuation used in our simulation.

Table E: Estimated costs of capitals for project valuation (%).

Preclinical Phase 1 Phase 2 Phase 3 NDA

Cost of Capital 23.9 23.9 21.3 18.9 18.9

F Costs of project acquisition

The fair value of projects in an intermediate stage x, denoted Vx, is obtained using Equation
(6). We then estimate the acquisition cost of a project as the sum of Vx and the present
value of all future clinical trial costs, which serves as a reserve for future expenses:

Expected acquisition cost = Vx +
NDA∑
s=x

Cspx:s,

where s represents the different stages (preclinical, phase 1, phase 2, phase 3, and NDA),
and px:s is the probability of successfully transitioning from stage x to stage s. Following [7],
px:s is estimated as the product of all phase transition probabilities between x and s given
in Section A. Table F reports the expected acquisition costs of projects across therapeutic
areas used in our simulation.

Table F: Expected costs of acquiring projects ($ million).

Therapeutic Area Preclinical Phase 1 Phase 2 Phase 3 NDA

Oncology 27.3 34.0 36.1 213.4 755.3
Metabolic/Endocrinology 43.8 71.3 120.2 428.9 1,013.1

Cardiovascular 40.9 66.0 103.4 306.0 900.7
Central Nervous System 33.3 50.0 80.1 284.0 767.6

Autoimmune/Inflammation 71.2 115.3 193.7 613.9 1,356.2
Genitourinary 34.7 44.7 53.5 136.6 314.7

Infectious Disease 40.6 61.1 96.9 241.8 525.4
Ophthalmology 47.1 62.7 66.4 168.1 584.9

G Correlation between projects

Drugs within the same therapeutic area tend to share similar characteristics, leading to cor-
related outcomes in clinical trials, while projects in different therapeutic areas are expected

3



to exhibit weak correlations. To account for these interdependencies, we assume a correla-
tion of 0.05 across projects from different therapeutic areas, and a higher correlation of 0.20
across projects within the same therapeutic area. This approach allows us to realistically
model the dependence structure between clinical trial outcomes.

H Cash flows of royalty assets

Table H summarizes the projected cash flows of the royalty assets incorporated into the
megafund. We assume that the royalty assets generate cash flows for ten years, with sales
expanding rapidly in the first five years before stabilizing to a more moderate growth tra-
jectory thereafter. The royalty rate is set at 5% of total sales. Discounting the expected
royalty payments at a rate of 13.75% yields a present value of $200 million.

Table H: Cash flows of the royalty assets ($ million).

Year 1 2 3 4 5 6 7 8 9 10

Sales 200 402 604 805 1,007 1,058 1,111 1,166 1,224 1,286
Royalty (5% of Sales) 10.0 20.1 30.2 40.3 50.4 52.9 55.6 58.3 61.2 64.3

I DALYs

We use the average DALYs for each therapeutic area, obtained from the 2021 Global Burden
of Disease study [9]. Table I summarizes the average DALYs across the different therapeutic
areas used in our simulation.

Table I: Average DALYs of different therapeutic areas (per 1 million population).

Therapeutic Area DALY

Oncology 14.8
Metabolic/Endocrinology 7.9

Cardiovascular 22.6
Central Nervous System 12.8

Autoimmune/Inflammation 10.2
Genitourinary 4.5

Infectious Disease 11.0
Ophthalmology 3.0
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