Best Idea Position Sizing

What investment is more appealing? A 50% chance for a 13.6% gain with a 50% chance of a 10% loss or a 50% chance for a 30% gain with 50% chance of a 10% loss?  Pretty obvious, right? But this mathematically implies the difference between a 2.0% position and a 5.0% position. How does that work?

Mathematically optimal position sizing can be determined by the Kelly Growth Criterion. This simple formula determines mathematically optimal allocations to maximize long-term portfolio performance given each investment’s probability of success (“edge”) compared to the amount of potential gain or loss (“odds”). The formula below assumes a bimodal outcome of success (“base case”) or failure (“stress case”) over a single time period.
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The formula’s power lies in considering both the chance of success and payoff offered. For example, the formula suggests a large investment if you have either a significant edge given reasonable odds, or exceptional odds offsetting a moderate chance of success.

How Can the Formula be Applied to Investing?

When applied to investing, the Kelly Growth Criterion formula has six inputs. First is simply portfolio size. Second is the amount of capital the portfolio will risk in the pursuit of gain: the maximum tolerable drawdown. For a venture capital group this figure (as a percentage of assets) will be high while a conservative pension plan would be willing to risk much less. Portfolio size and maximum tolerable drawdown remain constant for each portfolio analyzed regardless of specific investment opportunities.

Next come four factors regarding the investment itself: the probability of gain in a base case, probability of loss in a stress case, percent of projected gain in the base case, and percent of projected loss in the stress case.
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Using the Kelly Growth Criterion to Size Best Ideas
The Kelly Growth Criterion suggests a 5.0% allocation in the following two scenarios. First, an investment that offers a 50% chance to gain 30% with a 50% chance to lose 10% (Investment A in the diagram below) justifies a 5.0% allocation. Alternatively, the Kelly Formula also justifies a 5.0% allocation to an investment with a 2/3 chance of success with equal chances to gain or lose 20%. (Investment B).
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Investment A Investment B

Probability of Base Case 50.0% 66.7%

Probability of Stress Case 50.0% 33.3%

Gain In Base Case (% of Capital Allocated) 30.0% 20.0%

Loss In Stress Case (% of Capital Allocated) 10.0% 20.0%

Kelly Suggested Allocation ($) $5,000,000 $5,000,000

Kelly Suggested Allocation (%) 5.0% 5.0%

Kelly Growth Criterion: 5.0% Portfolio Allocation

$100,000,000

15%


The above investments are emblematic of the type of situations active managers strive to own in their portfolios. At GrizzlyRock, we treasure investments with these return profiles.

By definition, a fully invested portfolio with 20 investments must average 5.0% allocation per idea while a portfolio with 50 investments must average a 2.0% allocation per investment. However, many active managers own 50 or more assets. While theoretically possible that active funds require 50 investments to achieve diversification, what is more likely is the manager has poor conviction or unattractive ex-ante investment prospects.
What allocation would the Kelly Formula suggest for a less attractive investment? As shown below, an investment with no edge (probability of success versus failure) and 13.6% gain versus 10.0% loss is allocated 2.0% of the portfolio.
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Maximum Tolerable Drawdown 15%

Probability of Base Case 50.0%

Probability of Stress Case 50.0%

Gain In Base Case (% of Capital Allocated) 13.6%

Loss In Stress Case (% of Capital Allocated) 10.0%

Kelly Suggested Allocation ($) $2,000,000

Kelly Suggested Allocation (%) 2.0%

Kelly Growth Criterion: 2.0% Portfolio Allocation


As shown above, these odds are hardly the makings of a scintillating investment. Are these the types of scenarios active managers are looking for? If the majority of a portfolio is dominated by 2.0% positions the manager either has no great ideas or they are diluting their research impact on the portfolio via overdiversification.
Kelly Growth Formula Limitations & Mitigants 

(1) Ex-ante input assumptions are inherently imprecise: As with any model, the formula is only as good as its inputs. How can allocators know beforehand whether an investment has a 50% or a 60% chance of success? This input must be estimated without an ability to determine the efficacy of the estimate ex-post facto.

The simplicity and power of the formula is a double-edged sword. If investment allocators systematically overestimate the probability of success, long-term return will be hampered. The offset of this risk is to estimate projected gains and success probability conservatively. If allocators error on the conservative side, the model will allocate smaller amounts to each investment. This is perfectly acceptable given the model’s proclivity to encourage substantial position sizes.

(2) The formula cannot account for correlation: The Kelly Growth Criterion accounts for an investment’s specific edge and odds. As such, the formula cannot address the relationship between portfolio investments and thus does not account for correlation.

There are two mitigants for this risk: (1) Invest in securities with divergent risk factors. If a manager’s edge in each investment is not correlated, the formula will provide a strong outcome at a portfolio level. (2) Akin to the mitigants for imprecise input assumptions, estimating a conservative edge and odds for each investment will decrease position sizing in any one security. By avoiding the weaknesses of the Kelly Growth Criterion, the robustness of the formula is enhanced.

(3) The formula assumes a single time period while portfolios are managed dynamically: The Kelly formula assumes a bimodal outcome, success or failure. Portfolio managers often confront prices that meander towards their eventual outcome over time. As prices change, position sizes will be suboptimal at various times. To compensate for the model’s simplicity, allocators should specify a time horizon before applying the Kelly formula. For example, if hiring a private equity fund manager with an investment horizon of 10 years your Kelly Growth formula will utilize a longer time frame than if you are a trader.

