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Abstract: The Price-to-Earnings (P/E) ratio, though widely used in stock valuation, suffers from
significant limitations: it is static, backward-looking, and fails to account for critical variables such as
earnings growth, risk, and the time value of money. This paper introduces a new and robust alternative — the
Stock Internal Rate of Return Including Price Appreciation (SIRRIPA). Derived from a refined version of the P/E
ratio called the Potential Payback Period (PPP), SIRRIPA integrates both earnings accumulation and capital
appreciation over time, expressed as a forward-looking, risk-adjusted, compound annual return. It is
directly comparable to a bond’s Yield to Maturity (YTM), enabling a unified and rational framework
for cross-asset valuation. Grounded in financial theory and supported by intuitive formulas, SIRRIPA
offers investors and analysts a superior metric for assessing the intrinsic value and total return
potential of equity investments.

Keywords: stock valuation; Potential Payback Period; SIRRIPA; P/E ratio; Yield to Maturity; earnings
growth; discount rate; CAPM,; intrinsic value; cross-asset comparison

1. Introduction

The Stock Internal Rate of Return Including Price Appreciation (SIRRIPA) is a powerful
indicator that offers a multidimensional and dynamic assessment of a stock’s value by integrating
earnings growth, cost of capital, and risk — placing it far beyond the traditional P/E ratio in terms
of data coverage and accuracy. Expressed as an annualized total return rate — combining earnings
accumulation and price appreciation — and directly comparable to bond yields, it is set to
revolutionize portfolio management.

This innovative tool allows investors, analysts, and portfolio managers to rigorously compute
the total annualized return of any stock using just three basic financial inputs:

1.  The Price-to-Earnings (P/E) ratio
2. The expected earnings growth rate (g)
3. The discount rate (r) — derived from the Capital Asset Pricing Model (CAPM), based on the
risk-free rate, the market risk premium, and the stock’s beta.
These inputs are readily available from most financial data platforms. Combined through the
SIRRIPA methodology, they yield a unified, forward-looking return metric — directly comparable

to a bond’s Yield to Maturity (YTM). This universality supports coherent portfolio construction,
efficient capital allocation, and stronger risk-adjusted returns across asset classes.

2. The Four Core Formulas Behind SIRRIPA

2.1. PPP — Potential Payback Period

The Potential Payback Period (PPP) expresses the number of years needed for the sum of
discounted future earnings per share (EPS) to recover the current price per share (P), assuming 100%
payout. It refines the traditional Price-to-Earnings (P/E) ratio by introducing growth, time
discounting, and risk, making it more suitable for dynamic and real-world valuation.
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2.1.a. Derivation of the PPP Formula from a Geometric EPS Sequence

Let us assume the current stock price is normalized to 1 (i.e., P = 1), and the current EPS is Eo.
Under full payout and compound growth, the EPS in year t becomes:

EPS, = Ey-(1+g)!

The present value (PV) of each year's EPS (discounted at rate r) is:

Ey-(1+ g) 1+g\°
PVIBPS) = —q oy =B\,

The sum of discounted EPSs over the PPP period (from t =1 to t = PPP) must equal the stock
price P = 1. Therefore:

PPP 14 g '
ZEO' 1 =1
r—r +7r

This is a geometric series with common ratio }JFT?. Substituting Ey =

P/LE, and simplifying with

logarithmic transformation and closed-form rearrangement, we arrive at the exact formula for PPP:

2.1.b. Final PPP Formula

P/E-(g—r
g )

log (132)

log (
PPP =

Where:

° P/E = Price-to-Earnings ratio
e g=Expected earnings growth rate (average if declining)
e r=Discount rate (typically CAPM-based).

This formula provides a forward-looking, realistic measure of the time needed to recover a
stock’s price through discounted future earnings.

2.1.1. PPP as a Generalization of the P/E Ratio

This formula reveals a key breakthrough: the PPP is not just an alternative to the P/E ratio — it
is its generalization.
In a hypothetical, static world where:
e  Earnings do not grow (g =0)
e Time has no cost (r = 0)
e Riskisignored (as r carries no premium).


https://doi.org/10.20944/preprints202504.1213.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 April 2025 d0i:10.20944/preprints202504.1213.v1

3 of 10

... the PPP formula simplifies to: PPP = P/E

This limiting case proves that the Price-to-Earnings ratio is merely a special case of the PPP —
one that ignores the essential real-world dynamics of growth, discounting, and risk.

By contrast, the PPP explicitly incorporates:

e  Earnings growth (g)
¢ Discount rate and time value of money (r)
e  Risk via the CAPM-derived rate.

Conclusion: The PPP is a more complete, more realistic, and more relevant tool than the P/E
ratio — especially in a modern, forward-looking investment framework. It retains the intuitive
simplicity of “years to recover the investment,” but upgrades the concept by rooting it in sound
financial principles. This makes the PPP indisputably better suited for real-world valuation.

2.2. SIRR — Stock Internal Rate of Return (Earnings Component Alone)

The Stock Internal Rate of Return (SIRR) measures the internal rate of return generated solely
by the reinvested earnings over the PPP horizon. It captures the earnings power of a stock and is
calculated using the Doubling Formula, which assumes that the present value of earnings exactly
recovers the investment (P = 1) over the PPP.

Formula:

SIRR = 2Y/PPP _ 1

The SIRR represents the annualized return that doubles the investment value over the PPP
horizon, using only the earnings stream. It provides a fast and practical estimate of the internal return
from earnings alone.

2.3. SPARR - Stock Price Appreciation Rate of Return (Capital Gain Component)

The Stock Price Appreciation Rate of Return (SPARR) captures the second component of total
return: the expected capital gain over the PPP horizon.

To estimate SPARR, we first calculate the expected stock price at the end of the PPP period —
the Exit Price.

2.3.a. Exit Price Calculation:

e  Estimate the future EPS using a growth rate that linearly declines from g to r.
e  Use a terminal P/E ratio equal to PPP (see next sub-section for justification).

Exit Price = EPSppp - PPP

Then discount this future Exit Price to the present to calculate the implied capital gain.

2.3.b. SPARR Formula:

Exit Price) 1/PPP )

2.3.1. Why the Terminal P/E Ratio Equals the PPP

This assumption ensures full internal consistency between the earnings recovery horizon and
the terminal valuation.
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From the PPP formula:

1+4r
log (714)

PPP =

As g — 1, both numerator and denominator tend toward zero. Applying L’Hépital’s Rule:
Differentiate numerator and denominator with respect to g, and evaluate the limit:

This confirms mathematically that PPP equals the P/E ratio when the earnings growth rate
equals the discount rate.

This proves that, at maturity, when the company’s growth rate stabilizes at the discount rate,
the terminal P/E ratio equals the PPP. This anchors the exit valuation to the same conceptual base
as the time horizon of recovery, completing a coherent valuation loop.

2.4. SIRRIPA — Stock Internal Rate of Return Including Price Appreciation

The SIRRIPA combines both return components — SIRR (from earnings) and SPARR (from
capital gain) — into a single, comprehensive total return metric. It is directly comparable to a bond’s
Yield to Maturity (YTM).

2.4.1. General Formula

SIRRIPA represents the total internal rate of return from holding a stock, capturing both:

e  The accumulated earnings over the holding period
e  The capital gain from price appreciation at the end of the PPP horizon.

It unifies the two key components derived earlier:

e  SIRR (Stock Internal Rate of Return): The internal rate of return generated from earnings alone
over the PPP period

e SPARR (Stock Price Appreciation Rate of Return): The internal rate of return associated with
the expected capital gain, assuming the stock is sold at the end of the PPP period.

Since these two components compound over time, they are not simply additive. To integrate
them in a financially sound way, we apply a compounding framework, leading to the foundational
formula:

(1 + SIRRIPA)""? = (1 4 SIRR)"*? + (1 + SPARR)™"” — 1

Substitution Using SPARR
From the earlier definition:
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Exit Price ) HEE ,

Then:

ppp _ Exit Price

W = Discounted Exit Price
r

(1+ SPARR)

Substituting this into the general SIRRIPA equation:
(1 + SIRRIPA)™ = (1 4 SIRR)"” + Discounted Exit Price — 1

Interpretation of the Components
o (1 + SIRR)*PP: cumulative present value of reinvested earnings

¢ Discounted Exit Price: Present value of the expected capital gain
e The sum represents the total wealth accumulated at the end of the PPP period

Final Rearranged Formula
We isolate SIRRIPA to obtain:

] 1/PPP

SIRRIPA = [(1 4 SIRR)"” + Discounted Exit Price — 1 -1

This equation shows that SIRRIPA is the compound annual growth rate that equates the
present price of a stock investment (normalized to P = 1) with its total expected cash flows over the
PPP period, consisting of both earnings and capital gain.

With its dual structure — earnings and price appreciation — SIRRIPA becomes a
comprehensive, risk-adjusted, annualized return metric, fully comparable to a bond’s Yield to
Maturity (YTM), which similarly captures periodic income (coupons) plus final redemption value.

2.4.2. Specific Formula When SIRR Is Computed Using the Doubling Formula

In calculating SIRRIPA, the Doubling Formula offers a powerful and intuitive shortcut to
estimate the total return from earnings accumulation. It is based on the principle that over the
Potential Payback Period (PPP), the present value of reinvested earnings doubles the initial
investment value:

SIRR = 2V/PPP _ 1

This means the accumulated earnings alone grow the value from 1 to 2 over the PPP.
Since:

(14 SIRR)* = 2
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We can substitute this directly into the general SIRRIPA formula:

(14 SIRRIPA)PPP = (1 + SIRR)""" + Discounted Exit Price — 1
= (1 + SIRRIPA)™" = 2 4 Discounted Exit Price — 1
= (1 + SIRRIPA)"*? = 1 4 Discounted Exit Price

Taking the PPP-th root of both sides and solving for SIRRIPA:

SIRRIPA = [1 + Discounted Exit Price]l/ PEE

Now recall the definition of SPARR, which expresses the price appreciation return:
PPP _ Exit Price
(1+r)PPP

So we can rewrite the SIRRIPA formula in its fully compact form:

= Discounted Exit Price

(1+ SPARR)

1/PPP

SIRRIPA = [1+ (1+ SPARR)""] 1

Key Insight
This elegant formulation shows how SIRRIPA builds on the Doubling Formula by combining:

e  The doubling of value through reinvested earnings
e  The discounted capital gain from the Exit Price

This simplified version highlights how SIRRIPA builds directly on the Doubling Formula — by
adding the discounted capital gain to the doubling of value through earnings. The result is a
comprehensive, forward-looking return measure, fully comparable to the Yield to Maturity (YTM)
of a bond.

2.4.3. Caution and Realism in Assumptions

The SIRRIPA framework stands out not only for its analytical depth but also for its prudently
grounded assumptions. The projected earnings growth rate g used in the PPP and SIRRIPA
calculation is not constant, but rather assumed to decline linearly over time, eventually converging
to the discount rate r. This reflects the real-world lifecycle of companies, where high early-stage
growth inevitably moderates as the business matures.

Similarly, the exit P/E ratio is set equal to the PPP — which, by design, decreases when growth
slows or risk increases. This avoids optimistic valuation multiples and ensures that future price
expectations are consistent with a company’s long-term earning power.

Such conservatism is justified, as overreliance on persistently high growth or inflated multiples
leads to valuation errors and poor investment outcomes. By contrast, SIRRIPA offers a sober and
internally consistent projection, grounded in a realistic appreciation of market dynamics, mean
reversion, and maturity curves.
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3. Anchoring Valuation to a Universal Benchmark: The Risk-Free Rate

With SIRRIPA, the valuation of both stocks and bonds revolves around a shared, objective
benchmark: the risk-free rate, typically represented by the 10-year U.S. Treasury yield.

What's groundbreaking is not just the return metric, but the valuation framework:

SIRRIPA applies the same discounting principle to stocks that is used in bond pricing — thus
creating a unified model of asset valuation.

This framework is validated by how capital flows naturally between stocks and bonds in
response to shifting return expectations.

It enables:

Rational comparisons across asset classes
Consistent benchmarking of expected returns
e  More integrated and objective portfolio allocation.

4. Why SIRRIPA Can Be Directly Compared to the Yield to Maturity (YTM) of a
Bond

Both SIRRIPA and YTM are:

e  Forward-looking,

e Risk-adjusted,

¢  Compound annualized measures of return

e Based on current price and the present value of future cash flows

e YTM expresses the total return from a bond’s coupons and final redemption value

e  SIRRIPA expresses the total return from a stock’s earnings stream and capital appreciation.

As such, SIRRIPA functions as the equity-market equivalent of YTM, offering a powerful and
rational basis for cross-asset comparison and allocation.

5. Sensitivity Analysis: Test Every Scenario

Any calculator can include sensitivity analysis features, allowing users to test variations in:
e  Earnings growth rate g
e  Discount rate r
e  P/E valuation assumptions
This makes SIRRIPA not just a valuation metric, but a dynamic investment decision-support
tool, especially under uncertain conditions.

6. Instant Calculation Example Using the SIRRIPA Framework

From just three basic parameters :

e  Price-to-Earnings ratio (P/E)
e  Expected earnings growth rate (g)
e Discount rate (r)

You can instantly calculate PPP, SIRR, SPARR, and SIRRIPA:

Company P/E g (%) r (%) PPP SIRR SPARR SIRRIPA
A 15 10 4.00 12.64 5.64 % 1.50 % 6.46 %
B 30 20 6.00 17.08 414 % 315 % 5.98 %

C 50 30 9.00 19.14 3.69 % 4.27 % 6.31%
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Key Insight

Even though the three A, B, C stocks show very different P/E ratios — from 15 to 50 — their
SIRRIPAs all converge around 6%. This suggests that, when adjusted for growth and risk, these
stocks offer similar intrinsic value.

Compared to a 4% risk-free rate, each one offers a risk-adjusted premium of about 2%. This
demonstrates that the market, despite appearances, may be far more rational and efficient than
simplistic metrics like the raw P/E ratio suggest.

7. Must-Have Tool for Portfolio Management

SIRRIPA equips investors to:

e  Evaluate intrinsic value with theoretical and financial rigor

e  Compare stock returns with bond yields on a consistent basis
e  Build more rational, yield-based, cross-asset portfolios

e Anchor expectations to reality in a volatile world.

8. SIRRIPA’s Power Unlocked by Instant Calculation

SIRRIPA offers a groundbreaking alternative to the outdated P/E ratio — offering a dynamic,
growth- and risk-adjusted measure of total stock return, directly comparable to bond yields.

The Price-to-Earnings ratio (P/E) has long been one of the most commonly used metrics for
valuing stocks. Yet, it suffers from serious limitations: it is static, backward-looking, and ignores
critical dimensions like growth, risk, and the time value of money. Despite these obvious flaws—and
its potential to mislead investors—the P/E ratio has survived for so long largely because of its
simplicity. It is easy to calculate and quick to interpret.

However, simplicity has come at the cost of accuracy and relevance. Today, thanks to
automated, instant calculation tools, a far more precise and operational metric like the Stock
Internal Rate of Return Including Price Appreciation (SIRRIPA) can finally be adopted without
concern for computational complexity. With instant calculators now publicly available, investors no
longer need to rely on the misleading shortcut of the P/E ratio.

You can try this free, easy-to-use, instant calculator for the SIRRIPA now:

https://stockinternalrateofreturn.com/instant_calculations.html

9. Conclusion

The Stock Internal Rate of Return Including Price Appreciation (SIRRIPA) represents a
significant advancement in equity valuation methodology. By integrating earnings growth,
discounting, and price appreciation into a single annualized return metric, SIRRIPA extends and
refines the traditional Price-to-Earnings ratio. Its comparability with the Yield to Maturity (YTM) of
bonds establishes a unified framework for cross-asset valuation, enabling a consistent and rigorous
approach to portfolio construction and asset allocation.

The universality of SIRRIPA lies in its ability to bridge the conceptual and analytical gap
between equities and fixed-income instruments. Anchored to the risk-free rate and grounded in
sound financial theory, it captures both the income-generating and capital appreciation components
of stock returns in a manner analogous to bond valuation.

With the availability of automated calculation tools, the adoption of this framework becomes
not only feasible but also essential. As markets evolve and demand more precise and forward-looking
decision tools, SIRRIPA provides investors, analysts, and scholars with a robust, practical, and
theoretically grounded metric for evaluating intrinsic value and return potential across asset classes.
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