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Mary Buys A 20 Year Annuity Immediate For $100,000 Subject To 6% Effective
Annual Interest Rate. The decision to invest in an annuity is a significant
financial commitment, especially when considering long-term income streams. In
this article, we will explore the intricacies of this particular annuity purchase,
analyze its financial implications, and understand how the 6% effective annual
interest rate influences the investment. Whether you are a financial planner, a
student of finance, or an individual considering similar investments, this detailed
examination will provide valuable insights into the valuation and benefits of a 20-
year annuity immediate at this interest rate.

Understanding Annuities and Their Types

What Is an Annuity Immediate?
An annuity immediate is a financial product that provides a series of payments made at the
end of each period for a specified period. In the context of Mary’s purchase, it means she
will receive equal payments at the end of each year for 20 years. This contrasts with an
annuity due, where payments are made at the beginning of each period.

Types of Annuities
- Fixed Annuities: Guarantee a fixed payment amount during the payout period.
- Variable Annuities: Payments vary based on the performance of underlying investments.
- Immediate vs. Deferred Annuities: Payments start immediately (as in Mary’s case) or
after a deferred period.

Financial Details of the Purchase

Purchase Price and Interest Rate
Mary invests $100,000 to buy the annuity. The effective annual interest rate is 6%, which
influences the present value calculations of the future payments.

Duration and Payment Structure
- Duration: 20 years
- Type: Annuity immediate



- Interest Rate: 6% effective annual rate

Understanding these parameters allows us to evaluate whether the purchase is financially
sound and how much Mary can expect to receive over the period.

Calculating the Present Value of the Annuity

The Concept of Present Value
Present value (PV) is a fundamental concept that discounts future payments to their worth
today, considering the interest rate. For Mary’s annuity, the PV helps determine the fair
value of her investment.

Formula for the Present Value of an Annuity Immediate
The present value (PV) of an annuity immediate can be calculated using the formula:

\[ PV = P \times \frac{1 - (1 + r)^{-n}}{r} \]

Where:
- \( P \) = the annual payment
- \( r \) = effective annual interest rate (6% or 0.06)
- \( n \) = number of periods (20 years)

Since Mary paid $100,000 for the annuity, this amount represents the PV of the future
payments, and we can deduce the annual payment \( P \) as follows:

\[ P = \frac{PV \times r}{1 - (1 + r)^{-n}} \]

\[
P = \frac{100,000 \times 0.06}{1 - (1 + 0.06)^{-20}}
\]

Calculating this yields:

\[
P = \frac{6,000}{1 - (1.06)^{-20}}
\]

\[
(1.06)^{-20} \approx 0.3118
\]

\[
P = \frac{6,000}{1 - 0.3118} = \frac{6,000}{0.6882} \approx 8,717.23
\]

Thus, Mary will receive approximately $8,717.23 at the end of each year for 20 years.



Financial Implications of the Annuity Purchase

Annual Payments and Total Payout
- Annual Payment: Approximately $8,717.23
- Total Payments Over 20 Years: \( 8,717.23 \times 20 \approx \$174,344.60 \)

This total indicates that Mary will receive significantly more than her initial $100,000
investment, thanks to the interest rate and the time value of money.

Interest Earned and Return on Investment
- Interest Earned: Total Payments - Principal = \$174,344.60 - \$100,000 = \$74,344.60
- Effective Yield: The internal rate of return (IRR) or the yield that equates the present
value of payments to the purchase price is approximately 6%, matching the effective
annual interest rate.

Advantages of Buying a 20-Year Annuity
Immediate at 6%

Predictable Income Stream: Consistent payments over two decades provide
financial stability.

Tax Benefits: Depending on jurisdiction, annuities may offer tax-deferred growth.

Interest Rate Lock-in: The 6% rate ensures a predictable return, shielding Mary
from market volatility.

Long-Term Planning: Suitable for retirement planning or estate management.

Risks and Considerations

Interest Rate Fluctuations
While Mary’s purchase is based on a fixed 6% rate, if market interest rates rise, her fixed
payments may become less attractive compared to new annuities.

Inflation Impact
Over 20 years, inflation could erode the real value of the fixed payments, reducing
purchasing power.



Longevity and Payment Security
If Mary passes away before the 20-year period ends, her beneficiaries might not receive
the remaining payments unless the annuity includes a death benefit or survivor options.

Conclusion: Is the Investment Favorable?
Investing $100,000 in a 20-year annuity immediate at a 6% effective annual interest rate
can be a prudent choice for individuals seeking steady income streams. The calculations
demonstrate that Mary will receive annual payments of approximately $8,717.23, totaling
around $174,344.60 over the period. This structure leverages the time value of money to
generate a substantial return over two decades.

However, it’s essential to consider inflation, interest rate changes, and personal financial
goals before committing. Consulting with a financial advisor can help determine whether
such an annuity aligns with your overall retirement or estate planning strategy. Overall,
this investment exemplifies how fixed-rate annuities can provide predictable income and
long-term financial security when structured thoughtfully.

In summary, Mary’s purchase exemplifies the practical application of present value
calculations, interest rate considerations, and long-term financial planning. With a clear
understanding of the mechanics and implications, investors can make more informed
decisions about annuities and similar financial products to secure their future.

Frequently Asked Questions

What does it mean to buy a 20-year annuity immediate
for $100,000 at a 6% effective annual interest rate?
It means purchasing an agreement that provides fixed payments over 20 years, with the
present value of those payments totaling $100,000, assuming a 6% effective annual
interest rate for discounting future payments.

How is the annual payment amount calculated for
Mary’s 20-year annuity?
The annual payment is calculated using the present value of an annuity formula, which
involves dividing the $100,000 by the annuity factor derived from the 6% interest rate
over 20 years.

What is the significance of the 6% effective annual
interest rate in this annuity calculation?
The 6% rate determines the discounting process, affecting the size of the annual payments
and the present value of the annuity. A higher rate results in smaller payments for the
same present value, and vice versa.



How can Mary determine her annual payout from the
annuity?
Mary can determine her annual payout by dividing the present value ($100,000) by the
annuity factor for 20 years at 6%, which accounts for the time value of money.

What are the risks associated with buying an immediate
annuity at a 6% interest rate?
Risks include inflation eroding purchasing power over time, the issuer's solvency, and the
possibility that the actual interest rates may differ from the assumed 6%, affecting the
value of future payments.

Can Mary expect her payments to remain fixed over the
20-year period?
Yes, in an immediate annuity, payments are typically fixed and guaranteed for the duration
of the contract unless specified otherwise.

How does the purchase of this annuity impact Mary’s
retirement planning?
It provides a predictable income stream for 20 years, helping her plan her expenses and
ensuring financial stability during her retirement years.

What formulas are used to evaluate the present value of
an annuity immediate at a 6% interest rate?
The primary formula is PV = P [(1 - (1 + r)^-n) / r], where P is the payment amount, r is
the interest rate per period (6%), and n is the number of periods (20 years).

Additional Resources
Mary Buys A 20 Year Annuity Immediate For $100,000 Subject To 6% Effective Annual
Interest Rate: An In-Depth Analysis

---

Introduction

When it comes to retirement planning and long-term financial strategies, annuities stand
out as a reliable instrument for ensuring steady income streams. Among the various types
of annuities, immediate annuities are popular choices for individuals looking to convert a
lump sum into a guaranteed income starting right away. In this analysis, we explore the
scenario where Mary purchases a 20-year annuity immediate for \$100,000 at a 6%
effective annual interest rate. We will dissect this scenario comprehensively, covering the



essential concepts, valuation methodologies, practical implications, and considerations for
both buyers and sellers.

---

Understanding Annuities and Their Types

What is an Annuity Immediate?

An annuity immediate is a financial product where payments are made at the end of each
period, starting immediately after the purchase or inception date. In Mary's case:

- The payments will begin immediately upon purchase.
- Payments will continue periodically for 20 years.
- The interest rate used for valuation is 6% effective annual interest.

Why Choose an Immediate Annuity?

- Guaranteed Income Stream: Provides predictable cash flow, which is especially valuable
for retirees.
- Inflation Hedge (to some extent): Fixed payments can be complemented with inflation-
adjusted features.
- Risk Management: Transferring longevity risk from the individual to the insurer.

---

The Core Financial Concepts

Effective Annual Interest Rate (6%)

- The effective annual interest rate reflects how much \$1 grows after one year, accounting
for compounding within the year.
- For 6%, this means that \$1 invested today will grow to \$1.06 after one year.

Present Value and Valuation of Annuities

- The present value (PV) of an annuity is the current worth of a series of future payments,
discounted at the effective annual interest rate.
- For an immediate annuity, the PV formula considers the number of periods (20 years)
and the interest rate.

---

Calculating the Present Value of the 20-Year Immediate Annuity

Step 1: Determine the Payment Amount

Mary invests \$100,000 to purchase the annuity. The essential question is:

What is the annual payment amount (A) that corresponds to her \$100,000 investment at a
6% interest rate over 20 years?



The relationship is:

\[
PV = A \times \ \text{PVIFA}_{6\%,20}
\]

where \(\text{PVIFA}_{i,n}\) (Present Value Interest Factor of Annuity) is calculated as:

\[
\text{PVIFA}_{i,n} = \frac{1 - (1 + i)^{-n}}{i}
\]

- \(i = 6\% = 0.06\)
- \(n = 20\) years

Step 2: Calculate PVIFA

\[
\text{PVIFA}_{6\%,20} = \frac{1 - (1 + 0.06)^{-20}}{0.06}
\]

\[
(1 + 0.06)^{20} \approx 3.207135
\]

\[
(1 + 0.06)^{-20} = \frac{1}{3.207135} \approx 0.3118
\]

\[
\text{PVIFA} = \frac{1 - 0.3118}{0.06} = \frac{0.6882}{0.06} \approx 11.470
\]

Step 3: Compute Annual Payment (A)

\[
A = \frac{PV}{\text{PVIFA}} = \frac{100,000}{11.470} \approx \$8,717.50
\]

Conclusion:

Mary would receive approximately \$8,717.50 annually for 20 years, starting immediately,
to fully utilize her \$100,000 investment at a 6% effective interest rate.

---

Detailed Breakdown of the Annuity Payments

| Year | Payment | Notes |
|---------|------------|--------|
| 1 | \$8,717.50 | Paid at the end of year 1 |



| 2 | \$8,717.50 | Paid at the end of year 2 |
| ... | ... | ... |
| 20 | \$8,717.50 | Paid at the end of year 20 |

- Payments are made at the end of each year, consistent with immediate annuity structure.
- The total sum paid out over 20 years:

\[
\$8,717.50 \times 20 \approx \$174,350
\]

- This sum exceeds the initial \$100,000 investment due to interest earnings over time.

---

Analyzing the Impact of the 6% Interest Rate

How the interest rate influences the annuity

- Higher interest rates lead to lower periodic payments for a fixed PV, since discounting is
more aggressive.
- Lower interest rates increase the periodic payments for the same PV.

Sensitivity Analysis

| Interest Rate | Approximate Annual Payment | PV of \$100,000 at this rate |
|----------------|------------------------------|------------------------------|
| 4% | \$8,659 | \$100,000 (by design) |
| 6% | \$8,717.50 | \$100,000 |
| 8% | \$8,776 | Slightly less than \$100,000 |

This illustrates how the rate affects the valuation and the payouts. Any deviation from the
6% rate would alter the payment amounts or the initial investment required.

---

Practical Implications for Mary

Income Security and Planning

- The fixed annual payment of approximately \$8,717.50 provides a predictable income,
aiding in budgeting and financial stability.
- The 20-year horizon is a significant period, covering most retirement needs or estate
planning objectives.

Inflation Considerations

- Since payments are fixed, inflation could erode purchasing power over time.
- To hedge this, some may seek inflation-adjusted annuities, though they typically cost
more or require different structures.



Risk Factors

- Longevity Risk: If Mary lives beyond 20 years, payments cease unless the annuity has
options such as lifetime extensions.
- Interest Rate Fluctuations: Future rates may differ from 6%, affecting the value of similar
products.
- Issuer Credit Risk: The guarantee depends on the financial stability of the annuity
provider.

---

Valuation from the Seller's Perspective

- The insurer or seller offers the annuity based on their expected return, considering the
6% interest rate.
- The cost to the seller involves ensuring they hold sufficient reserves to meet the payout
obligations.
- The profit margin depends on the difference between the investment return (interest
earned) and the payout obligations.

---

Accounting and Regulatory Aspects

- Regulatory Compliance: Annuities are heavily regulated to protect consumers, including
solvency requirements and disclosure standards.
- Tax Implications: Payments received from an annuity may be taxed as ordinary income,
depending on jurisdiction and specific product features.
- Reporting: Both buyer and seller have distinct reporting obligations, especially
concerning reserves and liabilities.

---

Alternatives and Complementary Strategies

- Lump Sum Investment: Instead of an immediate annuity, Mary could consider other
investment vehicles, balancing liquidity and income.
- Deferred Annuities: Postpone income for potentially higher payout later.
- Variable Annuities: Offer investment flexibility, though with additional risk.
- Inflation-Linked Annuities: Adjust payments for inflation, safeguarding purchasing
power.

---

Conclusion

Mary’s decision to purchase a 20-year immediate annuity for \$100,000 at a 6% effective
annual interest rate exemplifies a strategic approach to securing predictable retirement
income. The calculation of approximately \$8,717.50 annually demonstrates the power of
annuity valuation principles, emphasizing the importance of understanding interest rates,
time horizons, and payment structures.



This scenario highlights several critical considerations:

- The importance of aligning payout structures with personal income needs and inflation
risks.
- Recognizing how interest rate fluctuations influence annuity valuation.
- Weighing the trade-offs between fixed and inflation-adjusted payments.
- The role of the insurer’s creditworthiness in ensuring payment security.

Ultimately, purchasing such an annuity can be a prudent move for individuals like Mary
seeking stability and peace of mind in their financial futures. However, it requires careful
assessment of personal circumstances, market conditions, and product features to
optimize benefits and minimize risks.

---

Final Thoughts

In the broader context of financial planning, the example of Mary underscores the
significance of understanding the underlying mathematics and economic principles that
govern annuities. It also demonstrates the need for thorough due diligence and
consultation with financial professionals to tailor products that best meet individual
retirement goals.

By comprehensively analyzing this scenario, investors and planners alike can appreciate
the nuanced balance of interest rates, payout structures, and long-term financial
security—cornerstones of sound retirement planning.
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