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Understanding the concept of present value (PV) is fundamental in finance and investment analysis.

When planning for long-term financial goals, such as retirement savings, education funds, or large

purchases, knowing how to calculate the present value of a future sum helps investors and financial

planners make informed decisions. Specifically, if you know the future amount you desire—say,

$36,700 in 25 years—and the interest rate at which your investments will grow (in this case, 9%

compounded annually), determining the present value provides insight into how much you need to

invest today to reach that future goal.

In this article, we will explore the computation of present value with a detailed explanation of the

underlying principles, step-by-step calculations, and practical applications. By understanding this

concept, you can better evaluate investment opportunities, compare different financial options, and

develop effective savings strategies.

---

Understanding Present Value and Future Value



What Is Present Value?

Present value (PV) is the current worth of a future sum of money, discounted at a specific interest rate.

It reflects the principle that money available today is worth more than the same amount in the future

because of its potential earning capacity. This concept is rooted in the time value of money, which

states that a dollar today is worth more than a dollar received in the future due to its potential to earn

interest or returns.

Mathematically, PV helps answer questions like: "How much do I need to invest today to have $36,700

after 25 years at 9% interest?"

What Is Future Value?

Future value (FV) is the amount of money an initial investment will grow to over a specific period,

considering a certain interest rate and compounding frequency. It answers the question: "If I invest a

certain amount today, how much will it be worth in the future?"

The relationship between present value and future value is fundamental in financial calculations. The

formula connecting these two is:

\[ FV = PV \times (1 + r)^n \]

Where:

- \( FV \) = Future Value

- \( PV \) = Present Value

- \( r \) = annual interest rate (decimal form)

- \( n \) = number of periods (years)

---



Calculating Present Value for a Future Sum

The Present Value Formula

Given a future value, interest rate, and time period, the formula for calculating the present value is

derived by rearranging the FV formula:

\[ PV = \frac{FV}{(1 + r)^n} \]

This formula discounts the future sum back to the present, considering the compounding effect over \(

n \) years.

Applying the Formula to the Given Data

In our case:

- Future Value (\( FV \)) = $36,700

- Annual interest rate (\( r \)) = 9% = 0.09

- Number of years (\( n \)) = 25

Plugging these values into the formula:

\[ PV = \frac{36,700}{(1 + 0.09)^{25}} \]

---

Step-by-Step Calculation of Present Value



Step 1: Calculate \( (1 + r)^n \)

Calculate the growth factor over 25 years:

\[ (1 + 0.09)^{25} = 1.09^{25} \]

Using a calculator or exponential functions:

\[ 1.09^{25} \approx e^{25 \times \ln(1.09)} \]

Calculate \( \ln(1.09) \):

\[ \ln(1.09) \approx 0.086177 \]

Multiply by 25:

\[ 25 \times 0.086177 \approx 2.15443 \]

Calculate:

\[ e^{2.15443} \approx 8.617 \]

Therefore:

\[ 1.09^{25} \approx 8.617 \]

---

Step 2: Divide the Future Value by the Growth Factor

Now, compute the present value:



\[ PV = \frac{36,700}{8.617} \approx 4,258.71 \]

Thus, the present value of $36,700 in 25 years at 9% compounded annually is approximately

$4,258.71.

---

Interpreting the Results

The calculation indicates that investing around $4,258.71 today at an annual compound interest rate of

9% will grow to approximately $36,700 in 25 years. This insight is crucial for investors and savers

because it helps determine how much money needs to be set aside now to achieve future financial

goals.

Key Takeaways:

- The present value is significantly less than the future value due to the effect of discounting.

- The higher the interest rate or the longer the time horizon, the lower the present value needed to

reach a specific future goal.

- Conversely, a lower interest rate or shorter period would require a higher initial investment.

---

Factors Influencing Present Value Calculations

Interest Rate

The rate used in the calculation is critical. Changes in the interest rate can dramatically alter the

present value:



- Higher interest rates decrease the present value because future money is worth less today.

- Lower interest rates increase the present value.

Time Period

The length of time until the future value is needed impacts the present value:

- Longer periods increase the discounting effect, decreasing the present value.

- Shorter periods result in a higher present value.

Compounding Frequency

While this example assumes annual compounding, other compounding frequencies (semi-annual,

quarterly, monthly) can influence the calculations:

- More frequent compounding increases the effective rate, slightly increasing growth.

- Adjustments to the formula are necessary for different compounding intervals.

---

Practical Applications of Present Value Calculations

Investment Planning

Investors use PV calculations to determine how much they need to invest today to reach future

financial goals, such as retirement savings, purchasing property, or funding education.

Valuing Financial Assets

Financial analysts evaluate the present value of expected cash flows from bonds, stocks, or other



investments to determine their fair value.

Loan and Mortgage Analysis

Lenders and borrowers use PV formulas to assess loan affordability, mortgage payments, and

amortization schedules.

Business Valuation

Companies assess the present value of projected cash flows to estimate enterprise or asset value,

aiding in mergers, acquisitions, and investment decisions.

---

Additional Considerations in Present Value Calculations

Inflation

Inflation erodes purchasing power, so real interest rates (adjusted for inflation) are often used for more

accurate PV estimations.

Risk Factors

Riskier investments typically demand higher rates of return, which affect the discount rate and

consequently the present value.



Tax Implications

Tax policies may influence the effective interest rates and the net present value of investments or cash

flows.

---

Conclusion

Calculating the present value of a future sum is a vital skill in personal finance, investment analysis,

and corporate finance. In the specific case of determining the present value of $36,700 in 25 years at

9% compounded annually, the calculation reveals that approximately $4,258.71 needs to be invested

today to achieve that future goal. Understanding this concept enables better financial planning,

informed decision-making, and strategic investment management.

By mastering the present value formula and understanding its variables, individuals and businesses

can optimize their financial strategies to meet future objectives efficiently. Whether saving for

retirement, valuing assets, or analyzing investment opportunities, the principles outlined here serve as

a foundation for sound financial analysis and planning.

Frequently Asked Questions

What is the formula to calculate the present value of a future sum

with compound interest?

The formula is PV = FV / (1 + r)^n, where PV is present value, FV is future value, r is the interest rate

per period, and n is the number of periods.



How do you determine the present value of $36,700 to be received in

25 years at 9% interest compounded annually?

You use the formula PV = 36,700 / (1 + 0.09)^25, which calculates the current worth based on the

future value, interest rate, and time period.

What is the approximate present value of $36,700 received in 25

years at an interest rate of 9% compounded annually?

The present value is approximately $3,540.67, calculated as 36,700 divided by (1.09)^25.

Why is understanding present value important in financial decision-

making?

Understanding present value helps determine how much future cash flows are worth today, enabling

better investment, lending, and saving decisions.

How does the compounding frequency affect the present value

calculation?

If interest is compounded more frequently than annually, the present value decreases slightly because

interest is accumulated more often, increasing the effective rate.

Can the present value be used to compare different investment

options with future cash flows?

Yes, calculating present values allows investors to compare the profitability of different investments by

assessing their current worth based on future cash flows and interest rates.



Additional Resources

What Is The Present Value Of A Given Future Value Of $36,700 From 25 Years In The Future At 9%

Compounded

In the realm of finance and investment analysis, understanding the concept of present value (PV) is

fundamental. It allows investors, financial analysts, and decision-makers to determine how much a

future sum of money is worth today, considering the time value of money and the interest rate applied

over a period. This article delves into the specifics of calculating the present value of a future sum,

focusing on a scenario where the future value is $36,700, to be received 25 years from now, at an

annual compounded interest rate of 9%. Our exploration will cover the theoretical underpinnings, the

exact calculation, practical implications, and nuanced considerations surrounding this financial concept.

---

Understanding Present Value and Its Significance

The concept of present value is rooted in the fundamental financial principle that money available

today is worth more than the same amount in the future. This is due to factors such as inflation,

opportunity cost, and the potential for earning returns through investments.

Key reasons why present value matters:

- Investment Decision-Making: Determines if future cash flows justify current investments.

- Valuation of Financial Assets: Helps in assessing bonds, stocks, and other securities.

- Comparative Analysis: Enables comparison between different financial options spanning various time

horizons.

Core idea: The present value formula discounts future sums back to today’s dollars, considering the

interest rate and compounding frequency.



---

Fundamental Concepts and Terminology

Before proceeding to calculations, it's essential to clarify related terms and concepts:

- Future Value (FV): The amount of money expected to be received or accumulated in the future

($36,700 in this case).

- Present Value (PV): The current worth of that future sum, discounted at a specific interest rate.

- Interest Rate (r): The annual rate at which money grows, here 9%.

- Compounding Frequency: How often interest is compounded within a year. For this analysis, we

assume annual compounding unless specified otherwise.

- Number of Periods (n): Total number of compounding periods, which in this context is 25 years.

---

The Mathematical Framework: Present Value Calculation

The standard formula for calculating present value with annual compounding interest is:

PV = FV / (1 + r)^n

Where:

- PV = Present Value

- FV = Future Value ($36,700)

- r = Annual interest rate (expressed as a decimal, so 9% = 0.09)

- n = Number of years (25 years)



The formula embodies the discounting process, where the future sum is divided by the growth factor (1

+ r)^n.

---

Step-by-Step Calculation

Let's perform the calculation with the given figures:

- FV = $36,700

- r = 0.09

- n = 25

Step 1: Calculate (1 + r)^n

(1 + 0.09)^25

Using logarithmic and exponential functions or a calculator:

(1.09)^25 ≈ e^{25 ln(1.09)} ≈ e^{25 0.086177} ≈ e^{2.1544} ≈ 8.622

Step 2: Divide FV by this factor

PV ≈ $36,700 / 8.622 ≈ $4,255.27

Result: The present value of $36,700 received 25 years from now, at a 9% annual interest rate

compounded once per year, is approximately $4,255.27.

---



Implications and Insights from the Calculation

This calculation reveals several important insights:

- Time’s Impact: After 25 years, the present value diminishes significantly from the future value,

illustrating the power of compounding and discounting.

- Interest Rate Effect: A higher discount rate reduces present value; conversely, lower rates increase it.

- Investment Perspective: To achieve a future value of $36,700, an investment today of approximately

$4,255.27, earning 9% annually, would be required.

Practical applications:

- Retirement Planning: Estimating how much to invest now to reach a future goal.

- Valuation of Long-Term Projects: Assessing whether future cash flows are worth current investments.

- Pricing of Bonds and Financial Instruments: Discounting future payments to their present worth.

---

Nuanced Factors Affecting Present Value Calculations

While the basic formula offers a clear-cut calculation, real-world applications often involve additional

complexities:

1. Compounding Frequency Variations

If interest is compounded more frequently than once per year (semi-annually, quarterly, monthly), the

formula adjusts:



PV = FV / (1 + r/m)^{nm}

Where m = number of compounding periods per year.

For example, with quarterly compounding (m=4):

PV = FV / (1 + 0.09/4)^{254} = FV / (1 + 0.0225)^{100}

This yields a slightly different present value, usually slightly lower than annual compounding due to

more frequent compounding.

2. Inflation and Real vs. Nominal Rates

The 9% rate may be nominal (not adjusted for inflation). Real rates account for inflation, impacting the

actual purchasing power of future sums.

3. Risk Factors and Uncertainty

Assumptions of certainty in future payments are idealized. Risk premiums may be added to the

discount rate to reflect credit risk or economic uncertainties.

---

Broader Context: The Role of Discount Rates in Financial

Analysis

Choosing an appropriate discount rate is crucial. A rate that's too high undervalues future cash flows,



while too low overvalues them. The 9% rate used here might reflect:

- Average market returns

- Cost of capital

- Expected inflation rates

- Risk premiums

Financial professionals often analyze multiple scenarios with varying rates to understand the sensitivity

of present value estimates.

---

Conclusion: Synthesis and Practical Takeaways

The calculation of the present value of $36,700 to be received in 25 years at a 9% compounded

interest rate underscores the powerful influence of time and rate assumptions in financial valuation.

Approximately $4,255.27 today is needed to ensure a future receipt of $36,700, assuming the specified

conditions.

This insight is vital for:

- Investors seeking to determine how much to invest now for future goals.

- Businesses valuing long-term projects or liabilities.

- Financial advisors guiding clients on savings and investment strategies.

Key takeaways:

- Present value calculations are sensitive to interest rates and compounding frequency.

- Small changes in rate or time horizon significantly affect valuation.

- Understanding these principles enables better financial planning and decision-making.



Ultimately, mastering present value computations empowers stakeholders to make informed, strategic

choices—balancing present costs against future benefits in a complex financial landscape.

---

In summary, the present value of $36,700 payable 25 years from now at a 9% annual compounded

interest rate is approximately $4,255.27, illustrating the profound impact of time and rate assumptions

in the valuation of future cash flows.
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