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Understanding how to accurately determine a stock’s intrinsic value is fundamental for
investors aiming to make informed decisions. The Dividend Discount Model (DDM),
particularly the two-stage variant, offers a robust framework for valuing companies that
are expected to experience different growth phases. In this comprehensive guide, we will
explore how to use the two-stage DDM to compute the intrinsic value of a stock, supported
by detailed explanations, formulas, and step-by-step calculations based on provided data.

---

What Is the Two-Stage Dividend Discount Model?

The two-stage Dividend Discount Model is an extension of the basic DDM, designed to
account for companies that undergo distinct growth phases—typically a high-growth
period followed by a stable, mature phase. This model is especially useful for valuing
companies in transition, startups moving toward maturity, or industries experiencing rapid
change.

Key Features of the Two-stage DDM

Phase 1: High Growth Stage — The company’s dividends are expected to grow at a
higher rate for a specific period (usually a few years).

Phase 2: Stable Growth Stage — After the high-growth phase, dividends grow at a
more sustainable, constant rate indefinitely.

Purpose — To capture the impact of different growth rates over different periods,
providing a more realistic valuation than single-stage models.

Key Assumptions and Inputs Needed
Before performing calculations, certain assumptions and inputs are necessary:



Current Dividend (D₀): The most recent dividend paid.1.

High Growth Rate (g₁): The expected annual dividend growth rate during the high-2.
growth phase.

Stable Growth Rate (g₂): The dividend growth rate after the high-growth period,3.
assumed to be sustainable in perpetuity.

Number of Years in High Growth (N): Duration of the high-growth phase.4.

Required Rate of Return (r): The investor’s desired rate of return or cost of equity.5.

---

Step-by-Step Process to Compute Intrinsic Value
Using the Two-stage DDM

The valuation involves two main components:

1. Calculating the Present Value of Dividends During the High-Growth Phase
2. Calculating the Present Value of the Terminal (Perpetuity) Value at the End of the High-
Growth Phase

The sum of these two components yields the intrinsic value of the stock today.

---

Step 1: Calculate Dividends During the High-
Growth Phase

During the first N years, dividends are expected to grow at the high-growth rate g₁.

Formula:
\[
D_t = D_0 \times (1 + g_1)^t
\]

where:

- \( D_t \) = dividend in year t
- \( D_0 \) = most recent dividend
- \( g_1 \) = high growth rate
- \( t \) = year number (1, 2, ..., N)



Example Calculation:
Suppose:
- \( D_0 = \$2.00 \)
- \( g_1 = 15\% \) or 0.15
- \( N = 5 \) years

Then:
- Year 1 dividend:
\[
D_1 = 2.00 \times (1 + 0.15)^1 = \$2.30
\]
- Year 2 dividend:
\[
D_2 = 2.00 \times (1 + 0.15)^2 = \$2.645
\]
- Continue similarly up to Year 5.

---

Step 2: Discount Dividends During High-Growth
Phase to Present Value

Each dividend in the high-growth period is discounted back to today using the required
rate of return \( r \).

Formula:
\[
PV_{D_t} = \frac{D_t}{(1 + r)^t}
\]

Sum all discounted dividends for years 1 through N:

\[
PV_{HighGrowth} = \sum_{t=1}^{N} \frac{D_0 \times (1 + g_1)^t}{(1 + r)^t}
\]

Example:
Assuming:
- \( r = 10\% \) or 0.10

Calculate:
- \( PV_{D_1} = \frac{\$2.30}{(1 + 0.10)^1} \approx \$2.09 \)
- \( PV_{D_2} = \frac{\$2.645}{(1 + 0.10)^2} \approx \$2.17 \)
- Continue similarly for years 3-5.

Add all these present values to find the total present value of dividends during the high-
growth phase.



---

Step 3: Determine the Terminal (Perpetuity)
Value at Year N

After year N, dividends are expected to grow at the stable rate \( g_2 \). The terminal value
at the end of year N captures the present value of all dividends beyond year N, assuming
perpetual growth at \( g_2 \).

Formula:
\[
TV_N = \frac{D_{N+1}}{r - g_2}
\]

where:
- \( D_{N+1} = D_0 \times (1 + g_1)^N \times (1 + g_2) \)

Calculation Steps:
1. Compute \( D_{N+1} \):
\[
D_{N+1} = D_0 \times (1 + g_1)^N \times (1 + g_2)
\]
2. Plug into the terminal value formula:
\[
TV_N = \frac{D_{N+1}}{r - g_2}
\]

Discount the Terminal Value to Present:
\[
PV_{Terminal} = \frac{TV_N}{(1 + r)^N}
\]

---

Step 4: Calculate Total Intrinsic Value

Finally, sum the present value of the high-growth dividends and the discounted terminal
value:

\[
Intrinsic\,Value = PV_{HighGrowth} + PV_{Terminal}
\]

This total represents the estimated intrinsic value per share.

---



Practical Example: Putting It All Together

Suppose the following data:
- \( D_0 = \$2.00 \)
- \( g_1 = 15\% \)
- \( g_2 = 5\% \)
- \( N = 5 \) years
- \( r = 10\% \)

Step 1: Calculate dividends for each year:

| Year | Dividend \( D_t \) | Calculation | Value |
|---------|----------------------|------------------------------|---------|
| 1 | \( 2.00 \times 1.15 = \$2.30 \) | | \$2.30 |
| 2 | \( 2.00 \times 1.15^2 = \$2.645 \) | | \$2.645 |
| 3 | \( 2.00 \times 1.15^3 = \$3.042 \) | | \$3.042 |
| 4 | \( 2.00 \times 1.15^4 = \$3.498 \) | | \$3.498 |
| 5 | \( 2.00 \times 1.15^5 = \$4.023 \) | | \$4.023 |

Step 2: Discount dividends to present:

| Year | Discounted Dividend | Calculation | Present Value |
|---------|----------------------------|------------------------------|------------------|
| 1 | \( \$2.30 / 1.10 = \$2.09 \) | | \$2.09 |
| 2 | \( \$2.645 / 1.10^2 = \$2.17 \) | | \$2.17 |
| 3 | \( \$3.042 / 1.10^3 = \$2.27 \) | | \$2.27 |
| 4 | \( \$3.498 / 1.10^4 = \$2.39 \) | | \$2.39 |
| 5 | \( \$4.023 / 1.10^5 = \$2.50 \) | | \$2.50 |

Sum of PVs during high-growth:

\[
PV_{HighGrowth} \approx \$2.09 + \$2.17 + \$2.27 + \$2.39 + \$2.50 = \$11.42
\]

Step 3: Calculate terminal value at Year 5:

\[
D_6 = D_0 \times (1 + g_1)^5 \times (1 + g_2) = 2.00 \times 1.15^5 \times 1.05 \approx
4.02 \times 1.05 = \$4.22
\]

\[
TV_5 = \frac{\$

Frequently Asked Questions



What is the purpose of using a Two-stage Dividend
Discount Model (DDM) in valuation?
The Two-stage DDM is used to estimate the intrinsic value of a stock by accounting for
different growth phases—typically an initial high-growth period followed by a stable,
mature growth phase, providing a more accurate valuation than a single-stage model.

What key information is needed to compute the intrinsic
value using a Two-stage DDM?
You need the current dividend, the expected growth rates during the high-growth and
stable phases, the duration of the high-growth period, and the required rate of return or
discount rate.

How do you calculate the value of dividends during the
high-growth stage in a Two-stage DDM?
Dividends during the high-growth stage are projected by multiplying the current dividend
by (1 + high growth rate) raised to the number of years in the high-growth period, or by
applying the growth rate directly to the current dividend for each period.

What is the method for computing the terminal value in
a Two-stage DDM?
The terminal value is calculated at the end of the high-growth period by dividing the
dividend in the first stable-growth year by the difference between the discount rate and
the stable growth rate, then discounting it back to the present value.

How does the discount rate affect the intrinsic value in
a Two-stage DDM?
A higher discount rate decreases the present value of future dividends and the terminal
value, leading to a lower estimated intrinsic value, while a lower rate increases the
valuation.

Why is it important to accurately estimate the stable
growth rate in a Two-stage DDM?
The stable growth rate significantly impacts the terminal value calculation; overestimating
it can inflate the valuation, while underestimating can undervalue the stock. Accurate
estimation reflects realistic long-term growth expectations.

Can you walk through an example of computing the
intrinsic value using a Two-stage DDM?
Certainly. First, project dividends during the high-growth phase, then calculate the



terminal value at the end of this phase using the stable growth rate. Finally, discount all
projected dividends and the terminal value back to the present using the discount rate to
arrive at the intrinsic value.

What are common challenges when applying a Two-
stage DDM for valuation?
Challenges include accurately estimating growth rates, determining the appropriate
duration of the high-growth phase, selecting the correct discount rate, and ensuring
realistic assumptions about long-term stability and growth.

Additional Resources
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In the world of investment analysis, accurately valuing a company's stock is both an art
and a science. Investors and financial analysts frequently turn to the Dividend Discount
Model (DDM) as a fundamental approach to estimate a stock's intrinsic value based on its
expected future dividends. Among its various forms, the Two-stage Dividend Discount
Model (two-stage DDM) stands out for its capacity to account for differing dividend growth
rates over distinct periods—typically a high-growth phase followed by a stable, mature
growth phase. This method provides a nuanced valuation framework that aligns closely
with the reality of many companies' growth trajectories.

In this article, we will explore how to compute the intrinsic value of a stock using the two-
stage DDM, leveraging specific financial information. We will delve into the theory behind
the model, outline the step-by-step calculation process, and interpret the results to aid
investment decision-making. Whether you're a seasoned analyst or an aspiring investor,
understanding this model enhances your ability to make informed valuations grounded in
fundamental principles.

---

Understanding the Two-stage Dividend Discount
Model

The Concept Behind the Model

The Two-stage Dividend Discount Model is an extension of the basic DDM, designed to
reflect more realistic dividend growth patterns. It assumes that a company will experience
two distinct phases:

1. High-Growth Phase: A period, often spanning 5-10 years, where dividends grow at a



relatively high and possibly variable rate.
2. Stable-Growth Phase: A subsequent period where dividends grow at a constant,
sustainable rate, typically aligned with the economy's long-term growth rate.

This segmentation allows analysts to incorporate the company's specific growth
expectations during its early expansion and transition into a mature, steady-growth stage.
The model thus provides a more refined valuation than simpler models assuming a single
perpetual growth rate.

---

Key Components and Assumptions of the Model

Before proceeding with calculations, it's crucial to understand the components involved:

- D₁, D₂, ..., Dₙ: Expected dividends during the high-growth period.
- g₁: Growth rate of dividends during the high-growth phase.
- n: Number of years in the high-growth phase.
- g₂: Constant, perpetual growth rate assumed after the high-growth phase.
- r: Required rate of return or discount rate, reflecting the investor's required
compensation for risk.
- Pₙ: The stock’s intrinsic value at the end of the high-growth period, which is the present
value of all dividends beyond year n, calculated using the Gordon Growth Model.

The fundamental assumption of the two-stage DDM is that dividends during the high-
growth period can be projected explicitly, and after that, dividends grow at a constant rate
forever.

---

Step-by-step Calculation of Intrinsic Value

Let's now walk through the process of computing the intrinsic value of a stock using the
two-stage DDM, based on the provided information.

Step 1: Gather the Necessary Data

Suppose you are given the following information:

- Expected dividend at the end of year 1 (D₁): $2.00
- Expected dividend at the end of year 2 (D₂): $2.20
- Expected dividend at the end of year 3 (D₃): $2.42
- High-growth period (n): 3 years
- Growth rate during high-growth phase (g₁): 10% per year
- Long-term perpetual growth rate after year 3 (g₂): 4% per year
- Required rate of return (r): 12%



Note: The dividends D₁, D₂, D₃ are consistent with the high-growth rate (10%) starting
from an initial dividend.

Step 2: Calculate Dividends During the High-Growth Phase

Given D₁, D₂, D₃, and g₁, verify that these dividends align:

- D₂ = D₁ × (1 + g₁) = $2.00 × 1.10 = $2.20 (matches given)
- D₃ = D₂ × (1 + g₁) = $2.20 × 1.10 = $2.42 (matches given)

This confirms the dividend projections are consistent with the high-growth rate.

Step 3: Calculate the Terminal Value at the End of Year 3

The terminal value (also called the horizon value or continuing value) represents the
present value at the end of year 3 of all dividends expected beyond that point, assuming
dividends grow at the stable rate g₂.

Using the Gordon Growth Model:

P₃ = D₄ / (r - g₂)

Where D₄ is the dividend at year 4:

D₄ = D₃ × (1 + g₂) = $2.42 × 1.04 = $2.5168

Now, compute P₃:

P₃ = D₄ / (r - g₂) = $2.5168 / (0.12 - 0.04) = $2.5168 / 0.08 = $31.46

This is the value of all future dividends from year 4 onward, as of the end of year 3.

Step 4: Discount Dividends and Terminal Value Back to Present

Now, discount each dividend and the terminal value back to today (year 0):

- Discount factor = 1 / (1 + r)ⁿ

Calculate present value (PV) of each dividend:

PV of D₁:

PV₁ = D₁ / (1 + r)¹ = $2.00 / 1.12 ≈ $1.7857

PV of D₂:

PV₂ = D₂ / (1 + r)² = $2.20 / 1.2544 ≈ $1.7550

PV of D₃:

PV₃ = D₃ / (1 + r)³ = $2.42 / 1.4049 ≈ $1.7224



PV of terminal value P₃:

PV of P₃:

PV_P₃ = P₃ / (1 + r)³ = $31.46 / 1.4049 ≈ $22.40

Step 5: Sum the Present Values to Derive Intrinsic Value

Adding up all these present values:

Intrinsic value = PV of D₁ + PV of D₂ + PV of D₃ + PV of P₃

= $1.7857 + $1.7550 + $1.7224 + $22.40 ≈ $27.66

This figure represents the estimated intrinsic value per share of the stock based on the
two-stage DDM.

---

Interpreting and Applying the Results

The calculated intrinsic value of approximately $27.66 provides a benchmark against the
current market price. If the stock is trading below this level, it might be undervalued,
indicating a potential buying opportunity. Conversely, if the market price exceeds this
intrinsic value, the stock may be overvalued.

It’s important to recognize that models are based on assumptions—such as growth rates
and discount rates—that carry inherent uncertainty. Sensitivity analyses are often
performed by varying key inputs to understand how changes impact valuation. For
example, adjusting the perpetual growth rate g₂ or the discount rate r can significantly
alter the intrinsic value.

---

Limitations and Considerations

While the two-stage DDM offers a sophisticated approach, it is not without limitations:

- Accuracy of Assumptions: Estimating future dividends, growth rates, and required
returns involves subjective judgment.
- Changing Market Conditions: Market dynamics can influence discount rates and growth
prospects unpredictably.
- Dividend Policy Changes: Companies may alter their dividend policies, making
projections less reliable.
- Applicability: The model is most suitable for mature, dividend-paying companies with
predictable dividend patterns.



Investors should use the two-stage DDM as part of a broader analysis, including
qualitative assessments and other valuation methods.

---

Conclusion

The Two-stage Dividend Discount Model provides a powerful framework for valuing stocks
by capturing the realities of varying growth phases. By projecting dividends during an
initial high-growth period and then estimating the terminal value based on perpetual
stable growth, investors can derive a nuanced intrinsic value. This approach underscores
the importance of thoughtful assumptions and careful analysis—skills essential for making
informed investment decisions.

As demonstrated with the example data, the process involves meticulous calculation of
expected dividends, discounting future cash flows, and synthesizing these components into
a comprehensive valuation figure. When applied rigorously, the two-stage DDM serves as
a cornerstone of fundamental analysis, guiding investors toward stocks that are truly
worth their investment—and those that may be better left on the market shelf.
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