Assume That The 2-year Forward Rate Is Usd
1.21/eur. Is There An Arbitrage Opportunity?
Compute The Profit

Assume That The 2-year Forward Rate Is USD 1.21/EUR. Is There An Arbitrage
Opportunity? Compute The Profit

In the realm of international finance and foreign exchange markets, understanding the concept of
arbitrage and the implications of forward rates is essential for traders, investors, and financial
analysts. When the forward rate deviates from the expected fair value based on spot rates and
interest rate differentials, arbitrage opportunities may arise, allowing traders to earn riskless
profits. This article explores whether an arbitrage opportunity exists given a 2-year forward rate of
USD 1.21/EUR, and how to compute the potential profit from such an opportunity. We will delve into
the fundamental concepts of forward rates, the theory behind their calculation, and practical steps
to assess arbitrage possibilities.

Understanding Forward Rates and Arbitrage in Forex
Markets

What Is a Forward Rate?

A forward rate in the foreign exchange (forex) market is an agreed-upon exchange rate for a
currency pair at a future date. It is used by traders and companies to hedge against currency
fluctuations. The forward rate is derived based on the current spot rate, interest rates of the two
currencies involved, and the time until settlement.

How Is the Forward Rate Calculated?

The forward rate generally reflects the interest rate differential between the two currencies. The
basic formula for the forward rate (F) based on the spot rate (S), and interest rates of the domestic
(i d) and foreign (i f) currencies over a period T is:

\[ F = S \times \frac{(1 +i d)"T}{(1 +i DT} \]

In a simplified form, assuming continuous compounding, the relationship becomes:
\[ F = S\times e~ {(i d - i f) \times T} \]

Where:

-\( S\) = current spot rate (USD/EUR)
-\(id\) = domestic interest rate (USD interest rate)



-\(1i f\) = foreign interest rate (EUR interest rate)
-\(T\) = time in years

Assessing Arbitrage Opportunities

What Is Arbitrage in Forex?

Arbitrage involves exploiting price discrepancies in different markets or instruments to generate
riskless profits. In the context of forex, arbitrage may occur if the forward rate deviates significantly
from the fair value implied by interest rates and the current spot rate.

Conditions for Arbitrage

Given the forward rate, arbitrage exists if:

- The forward rate is higher than the rate implied by the interest rate differential, indicating a
potential opportunity to lock in profits.

- The forward rate is lower than the theoretical rate, suggesting an opportunity for profit in the
opposite direction.

The presence of arbitrage depends on the relationship between the actual forward rate and the no-
arbitrage forward rate, which is derived from the interest rates and spot rate.

Calculating the No-Arbitrage Forward Rate

Gathering Necessary Data

To determine whether arbitrage exists, we need:

- The current spot rate (USD/EUR)

- The prevailing interest rates for USD and EUR over the same period
- The given forward rate (USD 1.21/EUR)

Suppose:

- Current spot rate \( S\) = USD 1.20 / EUR

- 2-year USD interest rate \(i {USD}\) = 2.5%
- 2-year EUR interest rate \(i {EUR}\) = 0.5%

(Note: If actual interest rates are unavailable, these are hypothetical values for illustration.)



Calculating the Forward Rate

Using the interest rate parity formula with continuous compounding:

\[
F = S\times e~ {(i {USD} -i {EUR}) \times T}
\]

Plugging in the values:

\[

F = 1.20 \times "~ {(0.025 - 0.005) \times 2} = 1.20 \times e”™{0.02} \approx 1.20 \times 1.0202
\approx 1.224

\]

This implies that, based on interest rates, the fair 2-year forward rate should be approximately USD
1.224/EUR.

Analyzing the Given Forward Rate and Arbitrage
Opportunity

The given forward rate is USD 1.21/EUR, which is lower than the theoretical no-arbitrage rate of
USD 1.224/EUR.

Interpretation:

- Since the actual forward rate (1.21) is less than the fair value (1.224), there might be an arbitrage
opportunity to buy EUR forward at 1.21 USD/EUR and profit from the difference.

Practical Steps to Exploit the Arbitrage

Step 1: Borrow Euros at the EUR interest rate.
Step 2: Convert Euros into USD at the current spot rate.
Step 3: Invest USD at the USD interest rate for 2 years.

Step 4: Enter into a forward contract to sell USD and buy Euros at the forward rate of 1.21
USD/EUR.

Step 5: At maturity:
- Use the forward contract to convert USD back into Euros at 1.21 USD/EUR.
- Repay the initial Euro loan plus interest.



Step 6: Calculate the profit, which should be riskless if the arbitrage is valid.

Calculating the Arbitrage Profit

Assumptions for Calculation:

| Parameter | Value |

|

| Initial EUR borrowed | €1,000,000 |

| Spot rate | USD 1.20 / EUR |

| USD interest rate for 2 years | 2.5% (annual) |
| EUR interest rate for 2 years | 0.5% (annual) |
| Forward rate | USD 1.21 / EUR |

Step-by-step calculation:

1. Convert Euros to USD today:

\[
USD {initial} = €1,000,000 \times 1.20 = USD 1,200,000

\]

2. Invest USD at 2.5% for 2 years:

\[

USD {maturity} = USD 1,200,000 \times e”{0.025 \times 2} = 1,200,000 \times e”~{0.05} \approx
1,200,000 \times 1.0513 \approx USD 1,261,560

\]

3. At maturity, use the forward contract to convert USD back to EUR at 1.21 USD/EUR:

\[
EUR {received} = \frac{USD 1,261,560}{1.21} \approx €1,041,248

\]

4. Repay the Euro loan with interest:

\[
Euro {repayment} =€1,000,000 \times e”{0.005 \times 2} = €1,000,000 \times e”~{0.01} \approx
€1,000,000 \times 1.01005 \approx €1,010,050

\]

5. Calculate profit:

\[
Profit = EUR {received} - Euro {repayment} =€1,041,248 - €1,010,050 \approx €31,198

\]



Result: The arbitrage profit is approximately €31,198.

Conclusion: Is There an Arbitrage Opportunity?

Based on the calculations, a forward rate of USD 1.21/EUR, which is lower than the fair value of
approximately USD 1.224/EUR derived from interest rates, indicates an arbitrage opportunity.
Traders can capitalize on this discrepancy by executing the steps outlined, resulting in a riskless
profit estimated at around €31,198 for every €1 million borrowed.

Important considerations:

- Transaction costs and bid-ask spreads may reduce actual profits.

- Market conditions can change rapidly, affecting the viability of arbitrage.
- Regulatory and operational constraints may impact execution.

Final Thoughts

Understanding the relationship between spot rates, forward rates, and interest rates is fundamental
in identifying arbitrage opportunities in forex markets. When forward rates deviate from their no-
arbitrage levels, savvy traders can exploit these discrepancies for profit, provided they carefully
analyze interest rate differentials and execute trades efficiently. Regular monitoring of market
conditions, interest rates, and transaction costs is essential for profitable arbitrage strategies.
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Frequently Asked Questions



What does a 2-year forward rate of USD 1.21/EUR imply about
the expected future exchange rate?

It implies that the market expects 1 euro to be worth USD 1.21 in two years, based on current
forward pricing, which may or may not reflect the actual future spot rate.

How can we determine if there is an arbitrage opportunity
given the forward rate of USD 1.21/EUR?

By comparing the forward rate with the theoretical rate derived from the interest rate parity
condition, we can identify if the forward is over- or undervalued, indicating potential arbitrage.

What information do we need to compute the arbitrage profit
for this forward contract?

We need the current spot exchange rate, the domestic and foreign interest rates, and the forward
rate to compare and calculate potential arbitrage profits.

If the actual forward rate differs from the fair value calculated
using interest rate parity, how can an arbitrageur profit?

The arbitrageur can exploit the difference by simultaneously entering into spot and forward
transactions to lock in riskless profit before the rates adjust.

How do interest rates influence the forward rate and arbitrage
opportunities?

Interest rates in the domestic and foreign markets determine the theoretical forward rate via
interest rate parity; discrepancies can create arbitrage opportunities.

Suppose the spot rate is USD 1.20/EUR, the US interest rate is
2%, and the Eurozone interest rate is 0.5%. Is the forward rate
of USD 1.21/EUR an arbitrage opportunity?

Calculating the fair forward rate based on interest rates and the spot rate shows whether the actual
forward rate is over- or undervalued; if it deviates, arbitrage profits can be made.

How would you compute the profit from arbitrage if an
opportunity exists with the given forward rate?

Calculate the cost of buying euros spot, investing at the eurozone interest rate, and simultaneously
entering a forward contract; then compare this with the cost of borrowing dollars and converting
forward to determine profit.



Additional Resources
Arbitrage Opportunity Analysis in the Context of the 2-Year Forward USD/EUR Rate

Understanding whether an arbitrage opportunity exists when given a forward rate requires a
comprehensive grasp of foreign exchange markets, interest rate parity, and the mechanisms through
which arbitrageurs operate. The scenario in question involves a 2-year forward rate of USD 1.21 per
EUR. This analysis aims to dissect the implications of this rate, evaluate if arbitrage profit is feasible,
and detail the calculations involved.

Fundamentals of Forward Exchange Rates

What is a Forward Exchange Rate?

A forward exchange rate is an agreed-upon price at which two currencies will be exchanged at a
future date. Unlike spot rates, which are immediate, forward rates are contractual agreements set
today for delivery in the future—here, two years ahead.

Key Drivers of Forward Rates:

- Interest Rate Parity (IRP): The core principle ensuring that arbitrage opportunities are eliminated
in an efficient market.

- Interest Rate Differentials: The difference between domestic and foreign interest rates influences
the forward rate relative to the spot rate.

- Market Expectations: Expectations about future currency movements can influence forward
premiums or discounts.

Types of Interest Rate Parity:

- Covered Interest Rate Parity (CIRP): Ensures no arbitrage exists between the foreign and domestic
interest rates and the forward exchange rate.

- Uncovered Interest Rate Parity (UIRP): Relates to expectations but doesn't involve forward
contracts.

Interpreting the Given Data

Given Data:
- Forward rate, \( F_ {2} \) = USD 1.21 / EUR
- Time horizon: 2 years

Missing Data for Full Analysis:
- The current spot rate, \( S _0\) (USD / EUR)

- The domestic and foreign interest rates over the period (or at least one of these)

Assumption for Analysis:



In typical arbitrage assessments, the relevant interest rates are necessary to determine if the
forward rate aligns with the no-arbitrage condition. Since the spot rate isn't provided, we will
analyze the situation based on typical market assumptions and the principles of interest rate parity.

Understanding Arbitrage in FX Forward Rates

Arbitrage in FX Markets involves exploiting discrepancies between the forward rate and the rate
suggested by interest rate parity conditions. When these rates diverge, traders can set up strategies
to lock in riskless profits.

General Arbitrage Strategy:

- Covered Interest Arbitrage:

1. Borrow in the currency with the lower interest rate.

2. Convert to the other currency at the current spot rate.

3. Invest in the higher-yielding currency for the period.

4. Enter into a forward contract to convert back at the end of the period at the forward rate.
5. If the forward rate deviates from the no-arbitrage rate, profit is possible.

Key Indicator:
- The forward rate should align with the interest rate differential, adjusted for the time horizon, to
prevent arbitrage.

Calculating the Implied Forward Rate Under Interest
Rate Parity

Interest Rate Parity Formula:

\[

F {t} =S 0\times \left(\frac{1 + i {domestic}}{1 + i {foreign}}\right)"t
\]

Where:

-\(F_{t}\) = Forward rate after time \(t\)
-\(S_0\) = Current spot rate

(i {domestic}\) = Domestic interest rate
(i_{foreign}\) = Foreign interest rate
(t\) = Time horizon in years

Implication:

- If the actual forward rate \(F_{actual}\) is higher than \(F {theoretical}\), a forward premium
exists, indicating potential arbitrage if interest rates justify it.

- Conversely, if \(F_{actual}\) is lower, a forward discount exists.



Determining the Existence of Arbitrage

Step 1: Identify or assume the spot rate and interest rates

Since the problem doesn't specify the spot rate or interest rates, typical market approximations are
necessary. Alternatively, the analysis can proceed by considering the forward rate as being
compared to the theoretical rate derived from known interest rates.

Step 2: Calculate the theoretical forward rate

Suppose:

- The current spot rate \(S_0\) is known or assumed (e.g., USD 1.20 / EUR).
- The annual interest rate in the US (\(i {USD}\)) is 2%.

- The annual interest rate in the Eurozone (\(i {EUR}\)) is 1%.

Step 3: Compute the forward rate based on interest rates

\[

F {2} = 1.20 \times \left(\frac{1 + 0.02}{1 + 0.01}\right)~2 \approx 1.20 \times (1.0099)"2
\approx 1.20 \times 1.0199 \approx 1.2239

\]

Comparison:
- Theoretical forward rate: approximately USD 1.2239 / EUR
- Actual forward rate: USD 1.21 / EUR

Observation:
Since the actual forward rate (1.21) is lower than the theoretical (1.2239), the forward rate is
trading at a discount relative to the no-arbitrage rate implied by interest rates.

Is There an Arbitrage Opportunity?

Analysis:
- The actual forward rate (USD 1.21 / EUR) being lower than the no-arbitrage rate (USD 1.2239 /
EUR) suggests that the forward contract is undervalued relative to interest rate parity.

Implication:

- An arbitrageur could exploit this discrepancy via covered interest arbitrage:
1. Borrow in USD at 2%.

2. Convert USD to EUR at the spot rate (say USD 1.20 / EUR).

3. Invest EUR at 1% in Europe.

4. Enter into a forward contract to sell EUR at USD 1.21 / EUR after 2 years.

Expected Profit Calculation:
Assuming the initial spot rate is USD 1.20 / EUR, and interest rates are as above, here's how a



trader could profit:

Step-by-Step Arbitrage Calculation

1. Borrow USD:

- Borrow USD \(X\) at 2% annual interest for 2 years:

\[

USD {repayment} = X \times (1 + 0.02)"2 = X \times 1.0404
\]

2. Convert to EUR:

- Convert USD \(X\) at spot rate \(S_ 0 = 1.20\):
\[

EUR = \frac{X}{1.20}

\]

3. Invest in Europe:

- Invest EUR at 1% annual interest:

\[

EUR {future} = \frac{X}{1.20} \times (1 + 0.01)"2 = \frac{X}{1.20} \times 1.0201
\]

4. Enter into a forward contract:

- At the end of 2 years, convert EUR back to USD at the forward rate of USD 1.21 / EUR:
\[

USD {final} = EUR {future} \times 1.21 = \frac{X}{1.20} \times 1.0201 \times 1.21

\]

5. Calculate net profit:

- After repaying USD borrowed, profit is:
\[

Profit = USD {final} - USD {repayment}
\]

Substituting:

\[

Profit = \left( \frac{X}{1.20} \times 1.0201 \times 1.21 \right) - X \times 1.0404
\]

Simplify:

\[

Profit = X \times \left( \frac{1.0201 \times 1.21}{1.20} - 1.0404 \right)
\]

Calculate numerator:

\[
1.0201 \times 1.21 \approx 1.2365



\]

Divide by 1.20:

\[
\frac{1.2365}{1.20} \approx 1.0304

\]

Subtract the repayment factor:

\[

Profit = X \times (1.0304 - 1.0404) = X \times (-0.01)
\]

Result:
The profit is negative, indicating no arbitrage profit under these assumptions.

Note:
This example illustrates that the actual profitability depends heavily on the precise interest rates,
spot rate, and forward rate. If the forward rate were even lower, arbitrage might be profitable.

Conclusion: Is There an Arbitrage Opportunity?

Based on the detailed analysis, there is no clear
arbitrage opportunity given the data and typical
interest rate assumptions unless the actual market
rates differ significantly from the assumptions.

Key points:
- The forward rate (USD 1.21 / EUR) is lower than the
interest rate parity-based
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