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Abstract: This paper revisits the Gordon-Shapiro model, a foundational dividend-discount
framework, by addressing its limitations in modern financial analysis—particularly its assumption
of perpetual dividend growth and its instability when the growth rate approaches the discount rate.
Introducing the Potential Payback Period (PPP), we offer a time-based, earnings-driven alternative
that remains robust even for high-growth, non-dividend-paying companies. The PPP enables the
calculation of two practical return metrics—SIRR and SIRRIPA —which are directly comparable to
bond yields. This refinement allows for more consistent, cross-asset valuation and forward-looking
portfolio construction.

Keywords: stock valuation; Gordon-Shapiro Model; Potential Payback Period (PPP); Stock Internal
Rate of Return (SIRR); SIRR Including Price Appreciation (SIRRIPA); earnings growth

1. Introduction

Stock valuation is a cornerstone of investment finance, guiding decisions on whether to buy,
hold, or sell securities based on their expected returns and underlying fundamentals. Over time,
various models have shaped our understanding of what constitutes fair value in the market.

One of the most influential frameworks is the Gordon-Shapiro model, known for its
mathematical rigor and simplicity. Traditionally, it links dividend growth—not earnings growth—to
stock valuation, assuming that dividend payments grow at a constant rate and represent the actual
cash flows received by shareholders. The model rests on the premise that a stock’s value derives from
the present value of this perpetual dividend stream, discounted appropriately for risk and time.

Despite its elegance, the Gordon-Shapiro model has clear limitations. When the dividend growth
rate g approaches the discount rate r, the denominator of the formula shrinks, leading to
mathematical instability and inflated valuations. Moreover, the assumption of perpetual dividend
growth fails to account for real-world economic cycles, firm-specific changes, and modern
reinvestment strategies. Most notably, it offers no clear investment horizon, limiting its usefulness
for performance benchmarking or return planning.

To address these challenges, the author introduces the Potential Payback Period (PPP)—a
valuation framework that retains the spirit of Gordon-Shapiro but replaces perpetual dividend
assumptions with finite, earnings-based payback logic. The PPP establishes a defined time horizon
and supports the calculation of two key return metrics: the Stock Internal Rate of Return (SIRR),
which reflects the compounded return from cumulative earnings, and the Stock Internal Rate of
Return Including Price Appreciation (SIRRIPA), which adds capital gains at exit. These metrics
enable realistic, risk-adjusted comparisons with fixed-income instruments such as bonds.

This paper begins by revisiting the Gordon-Shapiro model in its original form, highlighting its
contributions and limitations, and then shows how the PPP builds upon and extends this classic
framework to better align with contemporary valuation needs.
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2. The Original Gordon-Shapiro Dividend Discount Model

Originally formulated in 1956, the Gordon-Shapiro model is a specific case of the Dividend
Discount Model (DDM). It determines the intrinsic value of a stock as the present value of an infinite
series of future dividends, assuming these dividends grow at a constant rate. The formula is:

— D
Py =2

Where:

« Py: present value of the stock,

D1: next year's expected dividend,

* 7:required rate of return (discount rate),

g: dividend growth rate.

This formulation is derived from an infinite geometric series
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For the model to produce meaningful results, it must satisfy g <r, ensuring that the present value
of future dividends converges. When these conditions hold, the model offers a clean, single-equation
solution for stock valuation.

However, its practical relevance is increasingly limited. The model is best suited for mature,
dividend-paying firms with stable payout policies—yet today, many of the market’s most valuable
companies retain earnings to fund growth rather than issue dividends. This disconnect creates a
conceptual and practical gap: while the model depends on dividends to estimate value, investors
often price stocks based on future earnings potential, not immediate cash distributions.

This highlights a broader limitation in the model’s applicability to modern finance. Valuing a
stock purely on dividends can overlook the economic substance of retained earnings, especially when
reinvestment drives future profitability.

To modernize valuation practice, the PPP replaces dividends with earnings as the core input and
introduces a finite horizon. Before transitioning to the PPP framework, it is important to clarify a
fundamental distinction: the Gordon-Shapiro model assumes growth in dividends, while the PPP
evaluates growth in earnings. Since many growth-oriented firms pay little or no dividends, their
valuation must rely on projected earnings rather than payout policy. By anchoring valuation to
earnings growth and allowing for flexible reinvestment and risk adjustments, the PPP provides a
more comprehensive, adaptable approach for today’s market conditions.

3. The Potential Payback Period (PPP): Formula and Rationale

The Potential Payback Period (PPP) is a forward-looking valuation metric that measures how
long it takes for a company’s cumulative earnings—adjusted for growth and discounting—to repay
the initial investment. It addresses key weaknesses of traditional models by introducing a time-
bound, risk-adjusted framework.
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The PPP formula is:

ra
En log [P/E x l(l.r) +1]
log (12)

1+r

where:

e  P/E: price-to-earnings ratio,

e g:expected annual earnings growth rate,
e  r1:discount rate (e.g., using CAPM).

This logarithmic formulation ensures mathematical stability even when g = r, a scenario where
the Gordon-Shapiro model breaks down.

- Special Case: When g =r, applying L’Hopital’s Rule to resolve the indeterminate form in the
logarithmic expression simplifies the formula to: PPP =P/E.

This emphasizes that the PPP formula remains mathematically coherent even at the limit case
where growth equals discount rate—a point at which the traditional Gordon-Shapiro formula
becomes undefined due to division by zero. Using L"Hopital’s Rule in this context not only validates
the PPP’s internal logic but also reinforces its superiority in edge-case valuation scenarios.

- No-Growth World: When g =0 and r =0, the formula also reduces to PPP = P/E, demonstrating
that PPP unifies various valuation frameworks into a single, dynamic model.

4. Numerical Example: PPP vs. Gordon-Shapiro

Consider a stock with the following parameters:

e  Price: $100

e EPS:$5

e P/E=20

o g=8%,1r=10%.

4.1. Gordon-Shapiro Estimate

5 x 1.08 5.4
=510 _008 ~ 002 27

This valuation is highly inflated due to the small denominator.

Note: In order to allow comparison with the PPP, which is based on earnings, we adapt the
Gordon-Shapiro model here by replacing dividends with earnings—effectively assuming full
earnings distribution as dividends.

4.2. PPP Estimate

Consider a stock with the following parameters:
e  Price=%$100
e EPS=$5=P/E=20
e  Expected growth rate g =8%
e  Discount rate r =10%

We calculate the PPP using:
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log [20 x (%%504%) +1]  log(0.636) _ —0.45199

log (128) ~ log(0.9818) ~ —0.01835

PPP = ~ 24.63 years

Then the Stock Internal Rate of Return (SIRR) is computed using the doubling formula:

SIRR = 2V/PPP _ 1 — 9l/2463 _ 1 2 85%

This reflects a stable and interpretable return, unlike the Gordon-Shapiro model, which fails
when g > r due to a near-zero or negative denominator, and becomes inapplicable when dividends
are absent.

While the Gordon-Shapiro model suggests a supposedly objective and absolute fair price for a
stock, the PPP-derived SIRR corresponds to a continuous return metric. This metric enables direct
comparisons across stocks and can be benchmarked against bond yields, reflecting how stock and
bond markets are interrelated in practice.

5. SIRRIPA and Investment Return with Exit Price

5.1. Formula and Rationale

In addition to cumulative earnings, PPP also supports calculating a more comprehensive return
that includes the terminal stock price (SIRRIPA). Using the “doubling formula” to approximate the
sum of discounted future earnings over the PPP period, the formula for SIRRIPA is as follows:

SIRRIPA = [1 + Discounted Exit Price]"/”"* — 1

where

EPSppp x PPP

Discounted Exit Price = +7) PPP

where

» EPSppp = Earnings per share at the end of the PPP period.

« PPP = Potential Payback Period.

« 7 = Discount rate — represents the required rate of return or cost of capital.

. (1 + T)PPP = Discounting factor — adjusts the future Exit Price back to present value.

« EPSppp x PPP = Exit Price — estimated stock price at the end of PPP, based on final EPS x PPP,
where PPP is also the Exit P/E ratio according to the internal logic of the PPP methodology.

The SIRRIPA allows direct comparison with a bond’s yield to maturity (YTM). This is because
both SIRRIPA and YTM represent annualized internal rates of return that incorporate not only
periodic cash flows (earnings for stocks or coupons for bonds) but also the terminal value (exit price
for stocks or face value for bonds). As such, SIRRIPA provides a yield-like metric for equities, fully
accounting for both income and capital appreciation, just as YTM does for bonds.

5.2. Practical Example of a High-Growth Stock Inapplicable to GSM

Consider a stock with the following parameters:
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. P/E ratio =40
e  Initial earnings growth rate = 25%, linearly declining to 10%
e  Discount rate r=10%
e Dividend payout = 0% (no dividends).
Since the company pays no dividends the Gordon-Shapiro model becomes mathematically
unstable and practically inapplicable. However, PPP remains fully operational.
We approximate the average growth rate over the investment horizon:

25% + 10%
g= % —17.5%

Applying the PPP formula:

log [40 - (M249) +1]  log(3.545)

log (517) ~ log(1.0682)

PPP =

~ 19.95 years

Using the doubling formula:
SIRR = 2"/% 1 ~ 3.54%

Assume EPSo=2.50:
(This figure, combined with the P/E ratio of 40, implies a stock price of $100. This makes
subsequent return metrics directly comparable to a bond’s par value structure.)

EPSend = 2.50 - (1 4 0.175)"%%° ~ 2.50 - 29.29 = 73.22

Assuming Exit P/E = PPP = 19.95:

Exit Price = 73.22 - 19.95 = 1461.64

. ) ) 1461.64
Discounted Exit Price = W ~ 220.87

SIRRIPA (with standardized price = 1)

By the very definition of PPP, the sum of discounted EPS over the PPP horizon equals the
standardized initial stock price (1). This is reflected in the SIRRIPA formula below, where the “1”
represents full recovery of the initial investment through earnings alone.

SIRRIPA = [1 + Discounted Exit Price]"/"” — 1

1/19.95

SIRRIPA = (1 + 220.87) —1=221.87""" _1~541%

This example illustrates that the PPP can compute realistic, risk-adjusted return metrics (SIRR
and SIRRIPA) even for high-growth, zero-dividend companies —precisely where the Gordon-Shapiro
model breaks down.


https://doi.org/10.20944/preprints202505.0656.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 May 2025

Moreover, the SIRRIPA of 5.41%—derived from real-world valuation inputs—can be
meaningfully benchmarked against a risk-free rate of approximately 4.00%. This demonstrates a
higher degree of realism, consistency, and comparability across the financial universe, making
SIRRIPA a powerful and actionable metric for both absolute and relative return analysis.

Structural and Functional Comparison of GSM and PPP in Equity Valuation

Gordon-Shapiro

Feature Model (GSM) Potential Payback Period (PPP)
Core Basis Dividends Earnings
Time Horizon Perpetual Finite (Payback Period)

Key Metric

Usability for Non-

Dividend Stocks

Responsetog=r
Instability

Benchmarking
Compatibility

Input Simplicity

Source of Inputs

Intrinsic Price

X Not Applicable

X Mathematically

Unstable

Limited

Dividends, g, r

Dividend policies

Stock Internal Rate of Return
(SIRR, SIRRIPA)

Fully Applicable

Logarithmic Stability

Comparable to Bond Yields

(YTM)

P/E, earnings growth g, discount
rater

Widely available on financial

data platforms

6. Conclusions

The PPP provides a unified, time-based framework for equity valuation that modernizes the
Gordon-Shapiro model. It replaces perpetual assumptions with finite horizons and enables both SIRR
and SIRRIPA computations, thereby aligning stock and bond return assessments. By refocusing on
earnings rather than dividends, the PPP redefines valuation through a more realistic and operational
lens.

In doing so, the PPP and its derivatives not only complement the Gordon-Shapiro model —it
revitalizes it for the complexities of contemporary markets.

This innovative approach, built on classical models, allows investors, analysts, and portfolio
managers to rigorously compute the total annualized return of any stock using just three basic
inputs—readily available from most financial data platforms: the P/E ratio, the expected earnings
growth rate, and the discount rate derived from the CAPM. The result is a unified, forward-looking
return metric—directly comparable to a bond’s Yield to Maturity (YTM)—that supports more
coherent portfolio construction and risk-adjusted allocation across asset classes.
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