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Understanding how investments grow over time is essential for financial planning and maximizing
your savings. When Joanne deposits $5,300 into a one-year Certificate of Deposit (CD) with an annual
interest rate of 3.3%, compounded daily, she can expect her investment to grow to a certain amount
by the end of the term. Calculating her ending balance involves understanding the principles of
compound interest and applying the appropriate formula. This article provides a comprehensive
explanation of how to determine Joanne's ending balance, including the formulas, step-by-step
calculations, and important concepts related to compound interest.

What Is a Certificate of Deposit (CD)?

A Certificate of Deposit (CD) is a savings account offered by banks and credit unions that typically
offers a fixed interest rate for a specified period. Unlike regular savings accounts, CDs usually require
the depositor to lock in their funds for a set term, such as six months, one year, or longer. In return,
they often provide higher interest rates.

Key features of a CD include:

- Fixed interest rate for the duration of the term
- Penalties for early withdrawal

- Guaranteed return at maturity

- Insured by FDIC (up to applicable limits)

Understanding Compound Interest

Compound interest is the process where the interest earned on an investment is added to the
principal, so future interest calculations are based on the new, larger amount. This results in
exponential growth of the investment over time.

Basic concept:

- Principal (initial deposit): The original amount invested

- Interest rate: The annual percentage rate (APR)

- Compounding frequency: How often interest is added to the principal (daily, monthly, quarterly,
annually)

- Time: Duration of the investment

Why is compounding frequency important?
The more frequently interest is compounded, the more interest accumulates over time, resulting in a
higher ending balance.



Key Variables in Joanne’s Investment

Before calculating Joanne’s ending balance, let's define the variables:
- Principal (P): $5,300

- Annual interest rate (r): 3.3% or 0.033

- Compounding frequency (n): Daily (365 times per year)

- Time (t): 1 year

Formula for Compound Interest

The general formula for compound interest is:
\[ A =P \times \left(1 + \frac{r}{n}\right)”~ {n \times t} \]

Where:

-\( A\): the amount of money accumulated after n years, including interest
-\( P\): the principal amount

-\( r\): annual interest rate (decimal)

-\( n'\): number of times interest is compounded per year

-\(t\): time in years

Step-by-Step Calculation of Joanne’s Ending Balance

Step 1: Identify the variables

-\( P =5300\)
-\(r=0.033\)
-\(n=365))
-\(t=1))

Step 2: Calculate the periodic interest rate

\[
\frac{r}{n} = \frac{0.033} {365} \approx 0.00009041

\]

Step 3: Calculate the total number of compounding periods

\[
n \times t = 365 \times 1 = 365

\]

Step 4: Apply the compound interest formula

\[
A = 5300 \times \left(1 + 0.00009041\right)~ {365}

\]



Step 5: Simplify the expression

\[
A = 5300 \times (1.00009041)"~ {365}

\]

Using a calculator or compound interest calculator:

\[
(1.00009041)~ {365} \approx e~ {365 \times \In(1.00009041)}

\]

Calculate the exponent:

\[
365 \times \In(1.00009041) \approx 365 \times 0.00009039 \approx 0.032943

\]

Now, compute the exponential:

\[
e”{0.032943} \approx 1.0335

\]

Step 6: Final calculation

\[
A\approx 5300 \times 1.0335 \approx 5479.55

\]

Result:

Joanne’s ending balance after one year will be approximately $5,479.55.

Interpreting the Results

Joanne’s original deposit of $5,300 grows to about $5,479.55 over one year with a 3.3% interest rate
compounded daily. The interest earned can be calculated as:

\[
\text{Interest Earned} = A-P =5479.55-5300 = 179.55

\]

This means Joanne earns approximately $179.55 in interest over the year.

Factors Affecting the Final Balance

While the above calculation assumes a fixed rate and compounding frequency, several factors can



influence the final amount:

 Interest rate changes: If the rate varies during the year, the calculation would need
adjustments.

e Early withdrawals: Withdrawing funds before maturity may incur penalties and reduce
earnings.

» Different compounding frequencies: Monthly or quarterly compounding would yield slightly
different balances.

Comparison: Daily vs. Other Compounding Frequencies

The compounding frequency can significantly impact the growth of an investment. Here's a quick
comparison:

| Compounding Frequency | Formula Adjustment | Approximate Ending Balance |
| | | I

| Daily (n=365) | As calculated | $5,479.55 |

| Monthly (n=12) | \(A = P(1 + r/12)~{12}\) | Slightly less than daily |

| Quarterly (n=4) | \(A = P(1 + r/4)"{4}\) | Slightly less than monthly |

| Annually (n=1) | \(A = P(1 + r)"~1\) | Less than daily or monthly|

The more frequent the compounding, the higher the final amount, all else being equal.

Conclusion: Joanne’s Investment Outlook

By depositing $5,300 into a one-year CD at an annual rate of 3.3% compounded daily, Joanne can
expect her investment to grow to approximately $5,479.55 at maturity. This growth results from the
power of compound interest, which accelerates savings over time when interest is compounded
frequently.

Key Takeaways:

- Daily compounding yields slightly higher returns compared to less frequent compounding.

- The interest earned on Joanne’s investment is approximately $179.55.

- Understanding the impact of compounding frequency and interest rates helps in making informed
investment decisions.

Additional Tips for Savers

- Always compare different CD options based on compounding frequency and interest rates.

- Consider the investment horizon to select the best term for your savings goals.

- Be aware of early withdrawal penalties, which can reduce total earnings.

- Use online calculators or financial software to easily compute future value for various scenarios.



In summary, knowing how to calculate compound interest and understanding the factors influencing
investment growth empowers savers like Joanne to optimize their savings and plan for a financially
secure future.

Frequently Asked Questions

What is the formula to calculate the ending balance of
Joanne's one-year CD with daily compounding?

The formula is A = P(1 + r/n)”~(nt), where P is the principal, r is the annual interest rate, n is the
number of times interest is compounded per year, t is the time in years, and A is the ending balance.

How do you calculate Joanne's ending balance after one year
on her CD?

Using the formula A = 5300(1 + 0.033/365)"(3651), you substitute the values to find the ending
balance.

What is the approximate ending balance of Joanne's CD with
daily compounding at 3.3% for one year?

The approximate ending balance is around $5,537.76 after performing the calculation.

Why is daily compounding beneficial compared to simple
interest in Joanne's CD?

Daily compounding adds interest more frequently, which results in a higher overall return compared
to simple interest or less frequent compounding periods.

How sensitive is Joanne's ending balance to changes in the
interest rate?

Since the interest is compounded daily, even small increases in the rate can significantly increase the
ending balance over a year.

Can Joanne expect to earn more with a longer-term CD at the
same rate?

Typically, longer-term CDs may offer higher rates, but if the rate remains the same, the total interest
earned would be proportional to the duration.

What tools can | use to quickly calculate similar CD ending



balances?

Online financial calculators, spreadsheet functions like Excel's FV function, or financial apps can help
perform these compound interest calculations quickly.

If Joanne's interest rate increases to 4%, how does that affect
her ending balance?

An increase to 4% would result in a higher ending balance, approximately around $5,552.03, due to a
higher interest rate compounded daily.

Additional Resources

Understanding Joanne’s One-Year CD Investment at 3.3% Compounded Daily

When it comes to personal finance and saving strategies, Certificates of Deposit (CDs) are a popular

choice for individuals seeking a safe and predictable way to grow their savings. Joanne’s decision to

deposit $5,300 into a one-year CD with a 3.3% annual interest rate, compounded daily, exemplifies a
prudent approach to earning interest over time. In this comprehensive review, we will explore every

aspect of this investment scenario, from fundamental concepts to detailed calculations, ensuring you
gain a thorough understanding of how her ending balance is determined.

Overview of Certificates of Deposit (CDs)

What is a CD?

A Certificate of Deposit is a time-bound deposit product offered by banks and credit unions. When you
invest in a CD, you agree to lock your money in the account for a specified period, earning a fixed
interest rate. In return, the financial institution guarantees the interest payments and principal
repayment at maturity.

Key Features of CDs:

- Fixed Term: Ranges from a few months to several years. Joanne’s is one year.

- Fixed Interest Rate: In her case, 3.3% annually.

- Interest Compounding: Can be daily, monthly, quarterly, or annually. Joanne’s CD compounds daily,
which impacts her total earnings.

- Early Withdrawal Penalties: Usually applies if funds are withdrawn before maturity, but for this
calculation, we assume she holds through the term.

Understanding the Interest Rate and Compounding



Frequency

Annual Percentage Rate (APR):
Joanne’s CD offers a 3.3% annual interest rate. This rate indicates how much her deposit grows over a
year, assuming simple interest and no compounding.

Compounding Frequency:

- With daily compounding, interest is calculated and added to the principal every day.

- The more frequently interest is compounded, the greater the total amount accumulated at maturity,
due to the effect of interest-on-interest.

Why Daily Compounding Matters:
- Daily compounding takes advantage of every day in the year to calculate interest, gradually
increasing the total earnings compared to less frequent compounding.

Implication for Joanne’s Investment:
- Her interest earnings will be slightly higher than if interest compounded less frequently, such as
annually or monthly.

Calculating Joanne’s Ending Balance

Fundamental Formula for Compound Interest:
\[ A = P \times \left(1 + \frac{r} {n}\right)”~{nt} \]

Where:

-\(A\) = the amount of money accumulated after n years, including interest

-\(P\) = principal amount (initial deposit) = \$5,300

-\(r\) = annual interest rate (decimal) = 0.033

-\(n\) = number of times that interest is compounded per year = 365 (daily compounding)
-\(t\) = time in years = 1 (since it's a one-year CD)

Step-by-Step Calculation

Step 1: Define the variables

- Principal \(P\): \$5,300

- Rate \(r\): 0.033

- Number of compounding periods per year \(n\): 365
- Time \(t\): 1 year

Step 2: Plug into the formula
\[ A = 5300 \times \left(1 + \frac{0.033}{365}\right)”~ {365 \times 1} \]



Step 3: Calculate the periodic interest rate
\[ \frac{0.033} {365} \approx 0.000090411 \]

Step 4: Calculate the total number of compounding periods
\[ 365 \times 1 = 365 \]

Step 5: Compute the growth factor
\[ \left(1 + 0.000090411\right)"~ {365} \]

Step 6: Calculate the exponentiation
Using a calculator or software:

\[ \left(1 + 0.000090411\right)"~ {365} \approx e” {365 \times \In(1 + 0.000090411)} \]
Since \(\In(1 + x) \approx x - x~2/2\) for small \(x\):

\[\In(1 + 0.000090411) \approx 0.000090411 - \frac{(0.000090411)"~2}{2} \approx 0.000090411 -
4.084 \times 10~ {-9} \approx 0.000090407 \]

Now, multiply by 365:

\[ 365 \times 0.000090407 \approx 0.033\]
Exponentiate:

\[ e~{0.033} \approx 1.0335]

Step 7: Final calculation of the ending balance
\[ A = 5300 \times 1.0335 \approx \$5,482.55 \]

Analysis of the Results

Joanne’s Final Balance:
Based on precise calculations, Joanne’s ending balance after one year will be approximately
\$5,482.55.

Interest Earned:
- Total interest earned:

\[ \$5,482.55 -1$5,300 = \$182.55\]

This interest amount reflects the power of daily compounding at a 3.3% rate over a year.



Deeper Insights into the Calculation

Impact of Compounding Frequency:

- If interest compounded less frequently (say annually), the ending balance would be lower.

- The formula demonstrates that more frequent compounding results in higher returns due to interest-
on-interest effects.

Effect of Rate Changes:
- Even small differences in the interest rate can significantly impact final balances over time.
- For instance, increasing the rate to 3.5% would yield a slightly higher ending balance.

Precision of Calculation:
- Using logarithmic approximation aligns closely with exact exponential calculations for small interest
rates, ensuring accuracy.

Additional Considerations for Investors

Tax Implications:
- Interest earned on CDs is typically taxable.
- Joanne would need to report her interest income and pay applicable taxes.

Inflation Impact:
- The purchasing power of her earnings could be affected by inflation, which might erode real gains.

Liquidity and Accessibility:
- One-year CDs lock in funds, so Joanne should consider her liquidity needs before investing.

Comparison with Other Investment Options:
- While CDs are safe, other investments like stocks or mutual funds might offer higher returns but with
increased risk.

Conclusion

Joanne’s decision to deposit \$5,300 into a one-year CD at a 3.3% interest rate compounded daily
results in an ending balance of approximately \$5,482.55 after one year. The key to understanding
this growth lies in the power of compound interest and the frequency of compounding periods. Daily
compounding maximizes interest accrual, slightly boosting her earnings compared to less frequent
compounding.

This scenario highlights the importance of understanding how different factors—interest rates,
compounding frequency, and investment duration—interact to determine final balances. For savers



and investors, grasping these concepts enables better decision-making and strategic planning for
achieving financial goals.

In summary:

- Principal: \$5,300

- Annual Rate: 3.3%

- Compounding: Daily (365 times per year)

- Duration: 1 year

- Ending Balance: \$5,482.55

- Total Interest Earned: approximately \$182.55

Joanne’s investment showcases the effectiveness of compound interest as a wealth-building tool. By
understanding the mechanics behind it, investors can make informed choices that maximize their
savings over time.
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