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Abstract

Traditional financial theory defines risk as the volatility of returns, a backward-looking
statistical measure derived from price fluctuations. This article challenges that paradigm by
proposing a forward-looking definition of risk based on the dynamics of capital recovery.
Using the Potential Payback Period (PPP), we define risk as the uncertainty associated with
the time required to recover invested capital.

We provide both theoretical and empirical arguments supporting this redefinition. In
particular, we show that the term structure of interest rates provides direct evidence that risk
is fundamentally linked to time: for a given issuer, longer maturities require higher yields
despite identical credit risk, reflecting greater uncertainty over longer horizons.

We also formalize the relationship between recovery time and expected returns using a
capital-doubling representation, establishing a direct correspondence between the PPP and
implied returns. This framework leads to a unified interpretation of valuation, expected
returns, and risk across asset classes, and suggests a reinterpretation of portfolio theory in
terms of recovery horizons rather than volatility.
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1. Introduction

Risk is a central concept in finance, at the core of asset valuation, portfolio allocation, and
investment decision-making. Since the foundational work of Markowitz [1], risk has been
primarily defined as the variance of returns, reflecting the dispersion of returns around their
mean. This statistical definition is embedded in standard frameworks such as the Capital
Asset Pricing Model (CAPM) of Sharpe [2], where expected returns are determined by
systematic risk measured by beta.

Despite its analytical convenience, this definition of risk has significant limitations. It is
inherently backward-looking and does not directly capture the fundamental economic



uncertainty faced by investors—namely, the recovery of invested capital through future cash
flows.

A substantial body of literature has highlighted the weak and unstable relationship between
valuation measures and future returns [3—5]. These findings suggest that traditional indicators
do not fully reflect underlying economic mechanisms.

This article proposes a new approach in which risk is defined in terms of capital recovery
time. Building on the Potential Payback Period (PPP) [6], we redefine risk as temporal
uncertainty rather than statistical dispersion.

2. Limitations of Volatility-Based Approaches

In Markowitz’s modern portfolio theory, risk is defined as:

o? = E[(R — E[R])?]
Where:

e 0?: Variance of returns (measure of risk): measures the average dispersion of returns
around their mean

e R:Random return of an asset

o [E[R]: Expected value (mean return)

e R — E[R]: Deviation of return from its mean

e (R — E[R])?%: Squared deviation

o [E[ - ]: Expectation operator (statistical average).

This measure captures return variability but ignores its economic dimension.
Two major limitations arise:

e Itrelies on past data
o It does not reflect an asset’s ability to generate and return value.

Thus, a low-volatility but low-return asset may appear low-risk, while a volatile but high-
growth asset may be considered risky—potentially leading to misleading conclusions.

3. A New Definition of Risk: Capital Recovery

3.1. The Potential Payback Period (PPP)

The PPP, introduced in [6], is defined as the time required for discounted future earnings to
equal the current price:



Where:

P: Current price of the asset (or stock)

e E,: Expected earnings (or cash flow) at time t

e 7: Discount rate (including interest rate and risk)

o t: Time period (year t)

e (1+47r)%: Discount factor (bringing future earnings to present value)

e Y: Sum of discounted cash flows

e PPP: Number of periods required for the sum of discounted earnings to equal the
price.

The formula expresses that the current price equals the sum of discounted future earnings up
to the point where the investment is “potentially recovered.”

Thus, the PPP measures the speed of capital recovery.

3.2. Risk as Temporal Uncertainty
Within this framework, risk can be defined as:
The uncertainty associated with the time required to recover invested capital.

This definition is forward-looking and grounded in economic fundamentals.

3.3. Link with Returns: The Doubling Formula

The relationship between recovery time and return can be expressed as follows:

(1 + SIRR)PPP = 2 = SIRR = 21/PPP — 1
Where:

o SIRR: Stock Internal Rate of Return (implicit annual return)

e PPP: Potential Payback Period (number of years required to recover the invested
capital)

e 1+ SIRR: Annual capital growth factor

e (1+SIRR)PPP: Capital accumulated after PPP years

2: Doubling of the initial capital



o 2Y/PPP: Annual growth rate required to double capital in PPP years.

This formula expresses the annual return required to double capital over a period equal to the
PPP. It shows that expected returns are a strictly decreasing function of the PPP.

4. Empirical Evidence: The Term Structure of Risk

The term structure of interest rates provides empirical validation of this approach. For a given
issuer, bonds with different maturities exhibit increasing yields with longer horizons, despite
identical credit risk.

This implies:

Risk increases with time.

This observation is consistent with the idea that economic uncertainty grows with the
recovery horizon.

5. A New Time-Based Efficient Frontier

In the Markowitz model [1], the efficient frontier is upward sloping: higher risk (volatility)
leads to higher expected return.

In the PPP framework, the relationship is reversed:

e Longer recovery time — lower return
o Shorter recovery time — higher return

This results in a downward-sloping time—return frontier.

6. Comparison of the Two Approaches
Comparing the two frameworks reveals a fundamental result:
Portfolio efficiency depends on how risk is defined.

A portfolio may appear inefficient under the mean—variance framework (Markowitz) while
being efficient under a capital recovery framework (PPP).




7. Graphical Illustration

Graph 1 illustrates this divergence. It shows that the same portfolio can be evaluated
differently depending on whether risk is measured by volatility or by recovery time.

Graph 1. Portfolio Efficiency under Different Definitions of Risk
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Graph 1. Portfolio efficiency under different definitions of risk. The mean—variance frontier
(blue line) represents the trade-off between return and volatility, while the recovery-based
frontier (red line) represents the relationship between return and the Potential Payback
Period (PPP). The portfolio is evaluated differently depending on the definition of risk.

8. Implications for Finance
This new approach leads to several major implications:

o A redefinition of risk as a time-based variable

e A new interpretation of the risk—return relationship
e A reinterpretation of diversification

¢ A unified framework across asset classes.

9. Conclusion



This article proposes a new theory of risk based on capital recovery time. By replacing
volatility with a temporal measure, it introduces an approach that is more consistent with the
economic reality of investments.

This perspective opens the way for a profound transformation of financial analysis and
portfolio management.
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