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Understanding the Time Value of Money (TVM) and how it is calculated is fundamental in
finance, investments, and loan management. The TVM solver on a graphing calculator is a
powerful tool that allows users to determine unknown variables in financial problems
involving interest rates, payments, periods, present values, and future values. However, a
common question among students and professionals alike is: which combinations of input
values yield consistent or equivalent results? In other words, when can different sets of
inputs produce the same output, such as the same present value (PV), future value (FV), or
payment (PMT)? This article explores the relationships between the TVM variables, the
conditions under which different groups of input values lead to identical results, and the
principles that govern these equivalences.

Understanding the TVM Variables and Their
Interrelationships

Before analyzing which groups of values produce identical results, it is essential to
understand the core variables involved in the TVM solver.

The Key TVM Variables

The primary variables in the TVM calculator are:
e Present Value (PV): The current worth of a sum of money to be received or paid in
the future.

e Future Value (FV): The amount of money an investment will grow to after a certain
period, at a given interest rate.

e Payment (PMT): The amount paid or received periodically.
e Interest Rate per Period (i): The nominal interest rate applied per period.

e Number of Periods (N): Total number of payment periods.



 Payment Type (Type): Indicates whether payments are made at the beginning
(Type=1) or end (Type=0) of periods.

Understanding how these variables interact is crucial for identifying when different input
combinations yield equivalent results.

Fundamental Relationships and Formulas

The TVM formulas relate these variables mathematically. The basic formula connecting
PV, FV, PMT, i, and N (assuming ordinary annuities) is:

\[ FV = PV \times (1 + i)”N + PMT \times \frac{( (1 + 1)"N - 1)}{i} \]
Similarly, the present value can be derived from FV, PMT, i, and N:
\[ PV = \frac{FV}{(1 + i)"N} - PMT \times \frac{( (1 + i)"N - 1)}{i \times (1 + i)"N} \]

These formulas show that multiple combinations of PV, FV, PMT, and i can produce the
same outcome depending on the other variables.

Conditions Under Which Different Groups of
Values Yield the Same Results

The core of this discussion is identifying when different input sets lead to identical
calculated outcomes. Several scenarios and relationships are key.

Scenario 1: Adjusting PV and FV with Constant N and i

Suppose the number of periods (N) and interest rate (i) are held constant. In this case,
modifications to PV and FV can offset each other:

- Increasing PV while decreasing FV proportionally can produce the same future value,
provided the payment (PMT) and interest rate remain unchanged.

- Conversely, decreasing PV and increasing FV can result in the same future value if the
interest rate and number of periods are fixed.

Example:
- PV =\$1,000, FV =\$2,000, N=10, i=5%
- PV =1\$1,250, FV =\$2,000, N=10, i=5%



Depending on the presence and size of PMT, these different PV values could produce the
same FV after N periods.

Key Point: When PV and FV are adjusted inversely, and the other variables are held
constant, the resulting FV can remain the same.

Scenario 2: Varying Payment (PMT) with Fixed PV and
FV
Adjusting the payment amount (PMT) can compensate for differences in PV or FV:

- Increasing PMT while decreasing PV can result in the same FV over N periods.
- Conversely, decreasing PMT can be offset by increasing PV, leading to the same FV.

Implication: Different groups of PV and PMT values can produce the same FV if their
combined effect aligns with the formula.

Scenario 3: Changing the Interest Rate (i) with Adjusted
PV or FV

Interest rate adjustments can compensate for differences in PV or FV:

- A higher interest rate accelerates growth, so a lower PV can sometimes produce the
same FV as a higher PV with a lower interest rate.

- Conversely, decreasing the interest rate requires a higher PV to achieve the same FV.
Example:

- PV =1\$1,000, i=5%, FV after N periods

- PV =\$900, i=6%, same FV after N periods

Calculations show that with appropriate adjustments, these different rate and PV
combinations can produce the same FV.

Equivalence of Different Input Sets: Practical
Examples

To illustrate these principles, consider specific examples demonstrating when different
input groups yield the same result.

Example 1: Same Future Value with Different PV and



PMT

Suppose:

- N=12 periods

-1=6%
- PV =1\$1,000
- PMT =\$100

Calculate FV with these inputs. Now, adjust PV and PMT:

- PV =1\$800
- PMT =\$200

Under the same N and i, these combinations can produce the same FV because the
increased payment offsets the decreased present value.

Example 2: Same Present Value with Different Interest
Rates and Payments

Suppose:

- PV =1\$5,000
-FV =\$10,000
-N=10

-1=8%

Now, adjust i to 7% and increase PMT:
- PV =1\$5,000

-1=7%

-N=10

- PMT= different amount

Calculations show that with proper PMT adjustment, FV can be maintained at \$10,000
despite the interest rate change.

Implications for Using the TVM Solver Effectively

Understanding these relationships helps users manipulate input variables strategically.



Key Takeaways for Users

1. Multiple Combinations Possible: Different sets of PV, FV, PMT, and i can produce
identical results, allowing flexibility in modeling scenarios.

2. Balance of Variables: Adjustments in one variable (e.g., interest rate) can be offset
by changes in others (e.g., PV or PMT).

3. Scenario Planning: Recognizing these relationships aids in scenario analysis, such
as determining how altering payment amounts or interest rates impacts outcomes.

4. Limitations: While different combinations can produce the same result, practical
constraints or real-world conditions may limit such adjustments.

Conclusion

In summary, the question of which groups of values plugged into the TVM solver of a
graphing calculator will return the same result hinges on the fundamental relationships
between the variables involved. When interest rate, number of periods, payment timing,
and other factors are held constant, varying PV, FV, and PMT can offset each other to
produce identical outcomes. Conversely, adjusting interest rates or number of periods can
compensate for changes in present or future values. Recognizing these equivalences
enhances the user’s ability to model financial scenarios accurately and efficiently,
leveraging the flexibility of the TVM solver to explore a wide range of financial solutions.

Understanding these principles not only improves computational accuracy but also
deepens conceptual insight into the interconnected nature of financial variables,
empowering users to make informed financial decisions and analyses.

Frequently Asked Questions

Which groups of values plugged into the TVM solver will
yield the same result?

Groups of values that are proportional or scaled versions of each other will produce the
same result when plugged into the TVM solver, assuming the same variables are used.

Can different interest rates and time periods produce
the same TVM calculation outcome?

Yes, if the interest rate and time period are scaled proportionally with other variables,
different combinations can yield equivalent results in the TVM solver.



Do identical present values but varying payment
amounts lead to the same TVM results?

Not necessarily; unless the payments are adjusted proportionally along with other
variables, different payment amounts typically produce different outcomes.

Will changing the compounding frequency but
maintaining other variables constant affect the TVM
result?

Yes, changing the compounding frequency alters the interest calculations, so the same set
of values with different compounding frequencies generally do not produce the same
result.

Are there specific groups of loan amount, interest rate,
and period that produce identical future values in the
TVM solver?

Yes, certain combinations where the interest rate and period are scaled proportionally can
produce similar future values, but exact equivalence depends on the specific values and
parameters.

If the number of payments and payment amount are
scaled proportionally, will the TVM result stay the
same?

Typically, no. Scaling payments and the number of periods proportionally usually changes
the TVM outcome unless other variables are adjusted correspondingly.

What is a key factor that determines whether two
different sets of values will produce the same result in a
TVM calculation?

The key factor is the proportional relationship between the variables; values that maintain
the same ratios and relationships tend to produce equivalent results.

Additional Resources

Which Of These Groups Of Values Plugged Into The TVM Solver Of A Graphing Calculator
Will Return The Same

In the realm of financial mathematics, time value of money (TVM) calculations are
fundamental. They underpin decisions ranging from loan amortizations to investment
appraisals, making it vital for students, professionals, and enthusiasts to understand how



various inputs influence the outcomes generated by TVM solvers—especially those
embedded within graphing calculators. A common question arises: when plugging
different groups of values into a TVM solver, which combinations will yield identical
results? This article explores this intriguing question by dissecting the relationships
between key variables, elucidating the scenarios where different input sets produce the
same financial outputs, and clarifying the underlying principles that govern these
equivalences.

Understanding the TVM Solver: The Core
Variables

Before delving into which groups of values produce the same results, it’s essential to
understand the primary variables involved in a typical TVM calculation:

- PV (Present Value): The current worth of a sum to be received or paid in the future,
discounted at a specific rate.

- FV (Future Value): The amount the present value will grow to after a certain period,
given a specific interest rate.

- PMT (Payment): The amount paid or received periodically, usually at regular intervals.

- i (Interest Rate per Period): The periodic interest rate, often expressed as a percentage.
- n (Number of Periods): The total number of compounding periods.

- Type (Payment Timing): Indicates when payments are due—at the beginning (type=1) or
end (type=0) of each period.

Most graphing calculators’ TVM solvers allow users to input any five of these variables to
solve for the sixth, assuming the others are known.

Fundamental Relationships and the Role of
Variable Interdependence

The core of understanding which groups produce the same results lies in grasping how
these variables interact through fundamental financial formulas. The basic TVM equation
linking these variables (assuming payments are consistent and occur at regular intervals)
is:

\[ FV = PV \times (1 + i)™n + PMT \times \frac{( (1 +i)"n - 1)}{i} \]
where:

- For payments at the end of periods (type=0), the formula applies directly.
- For payments at the beginning of periods (type=1), a slight adjustment accounts for the



earlier payment timing.

This relationship illustrates that certain changes in one variable can be offset by
adjustments in others, leading to the same FV or PV, depending on the calculation.

Conditions Under Which Different Groups of
Inputs Yield the Same Results

Understanding the equivalency of different input sets hinges on recognizing how variables
compensate for each other. Below are key scenarios where different groups of inputs can
produce identical outcomes:

1. Adjusting PV and PMT While Keeping FV, i, and n Constant

Scenario: Suppose you wish to find the same FV. You can alter PV and PMT values
reciprocally.

- Example: Lower PV but higher PMT can result in the same FV after n periods if the
increase in periodic payments offsets the lower initial present value.

- Implication: The sum of the compounded PV and the accumulated payments remains
constant.

Mathematically:

\[ FV = PV \times (1 + i)”~n + PMT \times \frac{( (1 + i)"™n - 1)}{i} \]

If FV is fixed, decreasing PV must be compensated by increasing PMT, or vice versa.

2. Changing the Interest Rate i and the Number of Periods n

Scenario: When PV, PMT, and FV are held constant, varying i and n inversely can lead to
the same FV.

- Example: A higher interest rate over fewer periods can produce the same FV as a lower
interest rate over more periods, assuming payments are adjusted accordingly.

Mathematically: The exponential nature of (1 + i)”n means that an increase in i can be
offset by a decrease in n to achieve the same future value, provided other variables adapt
correspondingly.

3. Modifying Payment Timing (Type) and Payment Amount (PMT)

Scenario: Changing whether payments are made at the beginning or end of periods
(type=1 or 0) affects the calculation.

- Example: For equal PV, FV, and interest rate, switching from end-of-period payments to



beginning-of-period payments can produce the same FV if the PMT is adjusted to account
for the timing difference.

Implication: Payments at the beginning (type=1) effectively accrue an additional period of
interest, so PMT values need to be modified correspondingly to produce the same FV.

4. Solving for Different Variables to Achieve the Same Result

Often, multiple combinations of variables can satisfy the equation, resulting in the same
FV or PV:

- Scenario: Solving for PV given FV, i, n, and PMT; or solving for PMT given PV, FV, i, and
n.

- Key Point: As long as the variable adjustments satisfy the fundamental equation, the final
result remains consistent.

Practical Examples and Their Implications

To illustrate, consider the following hypothetical scenarios:
Example 1: Varying PV and PMT to Achieve the Same FV
Suppose you have:

-FV =$10,000

-i = 5% per period

-n = 10 periods

- Type = 0 (payments at period end)

Case A:
-PV = $2,000
- PMT = $500
Case B:
-PV = $4,000
- PMT = $250

Both scenarios can produce approximately the same FV of $10,000 after 10 periods, given
the relationship:

\[ FV = PV \times (1 + i)™n + PMT \times \frac{( (1 +i)"n-1)}{i} \]

Calculating both shows that shifting between PV and PMT values (while keeping other
variables constant) can yield the same FV.



Example 2: Adjusting n and i for the Same FV
Suppose you want FV = $15,000, PV = $5,000, PMT = $1,000, i = 4%, and n = 12 periods.

- Increasing i to 6% and decreasing n to 10 might still lead to a similar FV if PMT and PV
are adjusted accordingly.

This underscores the importance of understanding the inverse relationships between
interest rate and periods.

Implications for Users of the Graphing
Calculator’s TVM Solver

Understanding these relationships has practical significance:

- Error Checking: If you obtain unexpected results, consider whether different input
combinations are mathematically equivalent.

- Scenario Planning: Users can manipulate variables to model various scenarios, knowing
that certain adjustments can produce the same outcomes.

- Teaching and Learning: Recognizing these equivalencies aids in comprehending how
different financial strategies can achieve similar goals.

Limitations and Considerations

While the relationships are mathematically sound, real-world applications demand caution:

- Assumptions of Constant Rates and Payments: The equivalencies assume fixed interest
rates and payments, which may not hold in dynamic markets.

- Timing of Payments: Slight variations in when payments are made can significantly
impact calculations, especially with different 'Type' settings.

- Rounding Errors: Small discrepancies can arise due to calculator precision, affecting the
perceived equivalence.

Conclusion: The Interplay of Variables and the
Path to The Same Results

In summary, the groups of values plugged into a TVM solver that yield the same results



are rooted in the fundamental relationships among present value, future value, payments,
interest rate, and periods. Adjusting these variables—either individually or in
combination—can offset changes in others, leading to the same financial outcome.
Recognizing these equivalencies empowers users to better interpret their calculations,
explore alternative financial strategies, and deepen their understanding of the time value
of money.

Whether you're a student solving for PV given FV and other variables or a financial analyst
modeling different investment scenarios, appreciating these relationships enhances your
ability to navigate the complexities inherent in TVM computations. Ultimately, mastery
over these interdependencies provides a robust foundation for sound financial decision-
making and effective use of graphing calculator tools.
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