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.. What Is The Present Worth Of Two P 100 Payments At The End Of The Third Year And
Fourth Year? The question is a fundamental concept in finance, particularly in the realm of time
value of money. Understanding how to determine the present worth of future cash flows is essential
for investors, financial analysts, and business managers alike. This article aims to provide a
comprehensive explanation of how to calculate the present worth of two payments, each amounting
to 100 units, scheduled at the end of the third and fourth years. We will explore key concepts,
formulas, and practical examples to clarify this important financial calculation.

Understanding the Present Worth Concept

What Is Present Worth?

Present worth (PW), also known as present value (PV), refers to the current value of a future sum of
money or a stream of cash flows, discounted at a specific interest rate. It reflects the idea that a sum
of money today is worth more than the same sum in the future due to its potential earning capacity.

The Importance of Present Worth in Financial Decisions

Calculating present worth allows businesses and individuals to compare the value of cash flows
occurring at different times. It aids in making informed investment choices, assessing project
profitability, and determining loan or mortgage terms.

Key Concepts and Terminology

Interest Rate and Discount Rate

The interest rate used for discounting future payments is crucial. It often reflects the opportunity cost
of capital or the rate of return required by an investor.

Time Periods

The number of periods (years, months, etc.) impacts the present worth calculation. Longer periods
typically lead to greater discounting effects.



Future Payments

In our scenario, the future payments are fixed amounts (100 units) scheduled at specific future dates
(end of the third and fourth years).

Calculating Present Worth of Future Payments

The Discounting Formula

The general formula for present worth of a future sum is:
\[ PV = \frac{FV}{(1 + i)"n} \]

Where:

-\( PV\) = Present value

-\( FV'\) = Future value (future payment)
-\('i\) = Interest rate per period

-\( n'\) = Number of periods until payment

For multiple payments, the total present worth is the sum of the present values of each individual
payment.

Applying the Formula to Our Scenario

Suppose the discount rate (interest rate) is given or assumed. For demonstration purposes, let's
consider an interest rate of 10% (i = 0.10). The two payments are each 100 units, made at the end of
years 3 and 4.

Step-by-step Calculation

1. Calculate the present worth of the payment at the end of Year 3:
\[ PV_3 =\frac{100}{(1 + 0.10)"3} \]

2. Calculate the present worth of the payment at the end of Year 4:
\[ PV_4 =\frac{100}{(1 + 0.10)"4} \]

3. Sum these present values to find the total present worth:

\[ PW_{total} = PV _3 + PV 4]

Numerical Example

- Year 3 payment:

\[ PV_3 =\frac{100}{(1.10)"3} = \frac{100}{1.331} \approx 75.13\]
- Year 4 payment:

\[ PV_4 =\frac{100}{(1.10)~4} = \frac{100}{1.4641} \approx 68.30 \]
- Total present worth:



\[ PW_{total} \approx 75.13 + 68.30 = 143.43\]

Therefore, at a 10% discount rate, the present worth of these two payments is approximately 143.43
units.

Impact of Different Discount Rates

The present worth calculation is sensitive to the chosen discount rate. A higher rate decreases the
present value of future payments, while a lower rate increases it.

Example with a 5% Discount Rate

- Year 3:

\[ PV_3 = \frac{100}{(1.05)" 3} \approx 86.38 \]
- Year 4:

\[ PV_4 =\frac{100}{(1.05)"4} \approx 82.27 \]
- Total:

\[ PW_{total} \approx 86.38 + 82.27 = 168.65 \]

This demonstrates how the present worth increases as the discount rate decreases.

Additional Considerations

Timing of Payments

The calculations assume payments occur exactly at the end of each year. If payments are made at
different times or mid-year, adjustments to the formula are necessary.

Inflation and Real vs. Nominal Values

In real-world applications, inflation can affect the value of future payments. Adjustments may be
required to determine the real present worth.

Alternative Discounting Methods

While simple discounting is common, some scenarios may require more complex models such as
continuous compounding or varying rates over time.

Practical Applications of Present Worth Calculations



Investment Appraisal: Investors assess whether future cash flows justify current investment
by calculating their present worth.

Loan Payments: Borrowers and lenders determine the fair value of future repayments.

Project Evaluation: Businesses compare different projects based on their present worth of
expected cash flows.

Valuation of Financial Assets: Present worth calculations are fundamental in valuing bonds,
annuities, and other financial instruments.

Conclusion

Calculating the present worth of future payments is a cornerstone of financial analysis that enables
individuals and organizations to make informed decisions. For the specific case of two payments of
100 units each at the end of the third and fourth years, the process involves discounting each
payment back to the present using an appropriate interest rate and summing these values. As
demonstrated, the present worth varies significantly with the discount rate applied, emphasizing the
importance of selecting a rate that accurately reflects the opportunity cost or market conditions.
Mastery of these calculations empowers better investment evaluations, loan assessments, and
strategic planning, making it a vital skill in the field of finance.

Remember: Always clarify the applicable interest rate and timing of payments when performing
present worth calculations to ensure accuracy and relevance to your specific financial scenario.

Frequently Asked Questions

What is the present worth of two 2% payments made at the
end of the third and fourth years?

To find the present worth of these payments, you need to discount each payment back to the present
using the appropriate discount rate. Assuming a certain interest rate, the present worth is calculated
as: PW = Payment / (1 + i)”n, summed over the payments. For payments at the end of years 3 and 4,
the present worth is (2 /(1L +i)"3) + (2 /(1 +i)™4).

How do you calculate the present worth of payments
occurring at different future years?

You calculate the present worth by discounting each future payment back to the present using the
formula: PW = Payment / (1 + i)™ n, where n is the number of years until the payment, and i is the
interest rate. Sum all discounted payments to get the total present worth.



What is the significance of the discount rate in calculating
present worth?

The discount rate reflects the time value of money and the opportunity cost of capital. It determines
how much future payments are worth today, with higher rates reducing the present worth of future
payments.

If the payments are both $100, what would be the present
worth of these payments at a 5% discount rate?

Using the formula, the present worth is: (100 / (1 + 0.05)"3) + (100/(1 + 0.05)"4) = (100 / 1.1576)
+ (100 /1.2155) = 86.39 + 82.33 = $168.72.

Can the present worth be used to compare different
investment options?

Yes, present worth allows investors and decision-makers to compare the value of cash flows occurring
at different times by discounting them to a common point in time, facilitating informed comparisons.

What assumptions are made when calculating the present
worth of future payments?

Assumptions include a constant discount rate over time, certainty of the payments, and that
payments are made exactly at the specified times without delay or variation.

How does increasing the discount rate affect the present
worth of future payments?

Increasing the discount rate decreases the present worth of future payments because higher rates
discount future cash flows more heavily, reducing their current value.

What is the difference between present worth and future
value?

Present worth is the current value of future cash flows discounted at a specific rate, while future value
is the amount that a present sum will grow to after a certain period, considering interest or returns.

In what scenarios is calculating the present worth particularly
useful?

Calculating present worth is useful in investment analysis, project evaluation, loan amortization, and
financial decision-making where comparing the value of cash flows occurring at different times is
necessary.
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Introduction

In the realm of financial analysis and investment decision-making, understanding the concept of
present worth (PW) — also known as present value — is fundamental. It allows investors, accountants,
and financial analysts to determine the current value of a series of future cash flows, discounted at an
appropriate rate. This concept is especially vital when evaluating payments made at different points
in time, enabling comparisons and informed decision-making.

This article explores a specific scenario: calculating the present worth of two P 100 payments made at
the end of the third and fourth years. While seemingly straightforward, such calculations involve
nuanced understanding of discounting, the timing of cash flows, and the application of discount rates.
The goal is to provide a comprehensive, detailed analysis suitable for financial professionals,
students, and researchers interested in the intricacies of present worth calculations.

Understanding the Terminology and Context

Before diving into calculations, it is essential to clarify specific terminology and assumptions:

- P 100 Payments: Refers to payments of 100 units of currency (e.g., dollars, euros). The "P" often
indicates principal or payment amount.

- At the End of the Third and Fourth Years: Payments are made exactly at the close of the third and

fourth years, respectively.
- Present Worth (PW): The current value of future payments, discounted at a specified rate.

Fundamental Concepts in Present Worth Calculations

To accurately determine the present worth of future payments, several core concepts must be
understood:

Discounting Future Payments

The process involves applying a discount rate (i) to future cash flows, reflecting the time value of
money. The formula for discounting a single future payment \( F \) at the end of year \( n\):

\[

PW = \frac{F}{(1 +i)"n}
\]

Where:

-\( PW\) = Present worth



-\( F\) = Future payment
-\(i\) = Discount rate per period
-\( n\) = Number of periods (years)

Summing Multiple Payments

When multiple future payments are involved, the present worth is the sum of the discounted values of
each payment:

\[
PW_{total} =\sum_{k} \frac{F k}{(1 +i)~{n_k}}
\]

Where \( F_k) is the payment at year \( n_k\).

Application to the Scenario: Payments at Years 3 and 4
Given the payments:

- 100 units at the end of Year 3
- 100 units at the end of Year 4

The present worth depends on the discount rate \( i \). For a comprehensive analysis, we will consider

various discount rates, such as 5%, 10%, and 15%, to illustrate how the present worth varies with the
rate.

Step-by-Step Calculation Methodology
Step 1: Define the Discount Rate

For illustrative purposes, consider:

- Low rate: 5%

- Moderate rate: 10%

- High rate: 15%

Step 2: Calculate the Discount Factors

For each rate, calculate the discount factors:

\[
(L+i)"n
\]

And their reciprocals:

\[



\frac{1}{(1 + i)"n}
\]

Step 3: Compute Present Values of Each Payment
Using the formula:

\[

PV = \frac{100}{(1 + i)"n}

\]

Calculate individually for each payment:

- Year 3 payment: \( PV_3 = \frac{100}{(1 + i)"~3}\)
- Year 4 payment: \( PV_4 = \frac{100}{(1 +i)~4}\)

Step 4: Sum the Present Values
Total present worth:

\[
PW = PV_3 + PV 4
\]

Numerical Examples

Let's perform calculations at each discount rate.
At 5% Discount Rate

- Year 3:

\[
PV_3 =\frac{100}{(1 + 0.05)"3} = \frac{100}{1.157625} \approx 86.39
\]

- Year 4:

\[
PV_4 =\frac{100}{(1 + 0.05)"4} = \frac{100}{1.215506} \approx 82.27

\]

- Total Present Worth:

\[
PW_{5\%} \approx 86.39 + 82.27 = 168.66

\]

At 10% Discount Rate



- Year 3:

\[
PV_3 =\frac{100}{(1 + 0.10)"3} = \frac{100}{1.331} \approx 75.13

\]

- Year 4:

\[
PV 4 =\frac{100}{(1 + 0.10)"4} = \frac{100}{1.4641} \approx 68.30

\]

- Total Present Worth:

\[
PW _{10\%} \approx 75.13 + 68.30 = 143.43

\]
At 15% Discount Rate

- Year 3:

\[
PV_3 =\frac{100}{(1 + 0.15)"3} = \frac{100}{1.5209} \approx 65.75

\]

- Year 4:

\[
PV_4 =\frac{100}{(1 + 0.15)~4} = \frac{100}{1.749} \approx 57.14

\]

- Total Present Worth:

\[
PW_{15\%} \approx 65.75 + 57.14 = 122.89

\]

Insights and Implications
The calculations reveal several key insights:

1. The present worth decreases as the discount rate increases. This aligns with the fundamental
principle that higher discount rates diminish the current value of future cash flows.

2. Timing of payments significantly affects present worth. Payments closer to the present (Year 3 vs
Year 4) have higher present values due to less discounting.

3. The sum of discounted payments provides a clear valuation of future obligations or receipts.



Practical Applications and Considerations
Understanding the present worth of payments at specified future dates has broad applications:

- Investment appraisal: Determining the current value of expected cash flows from projects or
securities.

- Loan and mortgage calculations: Assessing the current value of future repayments.

- Valuation of annuities: Estimating the worth of series of payments over time.

- Risk assessment: Adjusting discount rates to account for risk, inflation, or opportunity cost.

Limitations and Assumptions
While the calculations provided are straightforward, real-world scenarios often involve complexities:

- Variable discount rates: Rates may fluctuate over time.

- Inflation considerations: Future payments might need adjustment for expected inflation.

- Payment timing accuracy: Exact timing within the year can influence present value calculations.
- Tax implications: Taxation can alter net cash flows and their valuation.

Conclusion

The present worth of two P 100 payments at the end of the third and fourth years is a fundamental
concept that embodies core principles of finance and investment analysis. By applying discounting
techniques, professionals can quantify the current value of future cash flows, facilitating better
decision-making.

In our detailed analysis, at discount rates of 5%, 10%, and 15%, the total present worths were
approximately \$168.66, \$143.43, and \$122.89, respectively. These figures demonstrate how
sensitive present value calculations are to the discount rate and highlight the importance of selecting
an appropriate rate aligned with market conditions and risk profiles.

Understanding these calculations is crucial for financial analysts, investors, and policymakers,
enabling them to evaluate future payments accurately, compare investments, and optimize financial
strategies.
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