 Solution Set of Worksheet 4
Q.6) Calculate the numericals associated arbitrage 
1) Bank A quotes USD/INR 40.2350 - 40.2400 and Bank B quotes USD/INR 40.2425-40.2475. Identify and calculate arbitrage profit.
Sol.:

Bank A = USD/INR 40.2350 – 40.2400
Bank B = USD/INR 40.2425 – 40.2475
Assume Capital of USD 1 Million

Bank A			Bank B
40.2350 		40.2400	40.2425 	     40.2475

= Identified Bid 40.2425 > Identified Ask 40.2400

= Arbitrage profit =   - Principal 
= Arbitrage profit =   – 1000,000 
= Arbitrage profit = 100062.1272 – 1,000,000
= Arbitrage profit = 62.1272
= USD 62.13 per USD 1 Million 
2) Bank A quotes GBP/CAD 1.9378 – 1.9388 and Bank B quotes GBP/CAD 1.9398 – 1.9404. Identify and calculate arbitrage gain.
Sol.:

Bank A = GBP/CAD 1.9378 – 1.9388
Bank B =  GBP/CAD 1.9398 – 1.9404
Assume Capital of GBP 1 Million
 
              Bank A 					Bank B 
1.9378 			1.9388	   1.9398		1.9404

= Identified BID 1.9398 > Identified Ask 1.9388
= Arbitrage profit =   - Principal 
= Arbitrage profit =   – 1000,000 
= Arbitrage profit =100,515.783– 1,000,000
= Arbitrage profit = 515.78
= GBP 515.78 per GBP 1 Million 
3) Identify and calculate the arbitrage gain if USD/CHF 1.3725 - 1.3735 and CHF/USD 0.7215 – 0.7225.
Sol.:

= USD/CHF 1.3725 – 1.3735 – equation no. 1
= CHF/USD 0.7215 -0.7225– equation no. 2

= Convert CHF/USD into USD/CHF
= (USD/CHF)B = 1/ (CHF/USD)A
= (USD/CHF)B = 1/ 0.7225
= (USD/CHF)B = 1.3841
= (USD/CHF)A = 1/ (CHF/USD)B
= (USD/CHF)A = 1/0.7215
= (USD/CHF)A = 1.3860
= USD/CHF 1.3841 – 1.3860 – equation no. 3

= Identifying and calculating Arbitrage using equations 1 and 3
= USD/CHF 1.3725 – 1.3735– equation no. 1
= USD/CHF 1.3841 – 1.3860– equation no. 3

    Equation 1				Equation 3
1.3725		 1.3735      1.3841		     1.3860

= Identified Bid 1.3841 > Identified Ask 1.3735
= Assume Principle of CHF 1 million 
= Arbitrage profit =   - Principal 
= Arbitrage profit =   - 1,000,000 
= Arbitrage profit =   - 1,000,000 
= Arbitrage profit =   - 1,000,000 
= Arbitrage profit = 1,007,705.1656 – 1,000,000
= Arbitrage profit = 7,705.17
= CHF 7,705.17 per CHF 1 million

4) If Bank A is trading USD/CHF quotation at 40.1625 – 40.1665 while Bank B is quoting it as 40.1695 – 40.1735. Identify and calculate arbitrage gain if both the quotations are valid for USD 1 Million only.
Sol.:

= Bank A = USD/CHF 40.1625 – 40.1665
= Bank B = USD/CHF 40.1695 – 40.1735
= Principle Amount = USD 1 Million

       Bank A					Bank B
40.1625 		     40.1665	40.1695		40.1735

= Identified Bid 40.1695 > Identified Ask 40.1665
= Arbitrage Profit = (Principal * Identified Bid) - (Principal * Identified Ask)
= Arbitrage Profit = (1,000,000 * 40.1695) - (1,000,000 * 40.1665)
= Arbitrage Profit = 40169500 – 40166500
= Arbitrage Profit = 3000

= USD 3,000 per USD 1 Million

5) USD/CHF 1.3705 – 1.3715
GBP/USD 1.9355 – 1.9365
GBP/CHF 2.6500 – 2.6510
Identify and calculate triangular arbitrage.
Sol.:
= USD/CHF 1.3705 – 1.3715 – equation 1 
= GBP/USD 1.9355 – 1.9365 – equation 2
= GBP/CHF 2.6500 – 2.6510 – equation 3

We will use equation 1 and 2 to calculate Equation 3 Quotation
= (GBP/CHF)B = (GBP/USD)B *(USD/CHF)B
= (GBP/CHF)B = 1.9355 * 1.3705
= (GBP/CHF)B = 2.6526

= (GBP/CHF)A = (GBP/USD)A *(USD/CHF)A
= (GBP/CHF)A = 1.9365 * 1.3715
= (GBP/CHF)A = 2.6559
= GBP/CHF 2.6526 – 2.6559 – equation 4

We will be using equation 3 and 4 to calculate arbitrage 
= GBP/CHF 2.6500 – 2.6510 – equation 3
= GBP/CHF 2.6526 – 2.6559 – equation 4

Equation 3 (Given Quotation) 		      Equation 4 (Derived Quotation)
2.6500 			          2.6510	 2.6526			       2.6559

= Identified Bid 2.6526 > Identified Ask 2.6510
= Assume capital of GBP 1 Million
= Arbitrage profit =   - Principal 
= Arbitrage profit =   - 1,000,000 
= Arbitrage profit =   - 1,000,000 
= Arbitrage profit = 1,000,604.5831 – 1,000,000
= Arbitrage profit = 604.58
= GBP 604.58 per GBP 1 Million
6) Identify and calculate triangular profit if 
CAD/ZAR 1.1685 - 95
CAD/CHF 1.3785 – 95
ZAR/CHF 1.1885 – 95
Sol.:

= CAD/ZAR 1.1685 - 95
= CAD/ZAR 1.1685 – 1.1695 – equation 1
= CAD/CHF 1.3785 – 95
= CAD/CHF 1.3785 – 1.3795 – equation 2
= ZAR/CHF 1.1885 – 95
= ZAR/CHF 1.1885 – 1.1895 – equation 3

We will use equation 1 and 2 to calculate Equation 3 Quotation
= (ZAR/CHF)B = 1/(CAD/ZAR)A *(CAD/CHF)B
= (ZAR/CHF)B = 1/1.1695 * 1.3785
= (ZAR/CHF)B = 0.8551 *1.3785
= (ZAR/CHF)B = 1.1788

= (ZAR/CHF)A = 1/(CAD/ZAR)B *(CAD/CHF)A
= (ZAR/CHF)B = 1/1.1685 * 1.3795
= (ZAR/CHF)B = 0.8558 *1.3795
= (ZAR/CHF)B = 1.1806
= ZAR/CHF 1.1788 – 1.1806 – equation 4


We will be using equation 3 and 4 to calculate arbitrage
= ZAR/CHF 1.1885 – 1.1895 – equation 3
= ZAR/CHF 1.1788 – 1.1806 – equation 4

Equation 4 (Derived Quotation)                 Equation 3 (Given Quotation)
1.1788 			          1.1806	 1.1885			       1.1895

= Identified Bid 1.1885 > Identified Ask 1.1806
= Assume capital of ZAR 1 Million
= Arbitrage profit =   - Principal 
= Arbitrage profit =   - 1,000,000
 = Arbitrage profit =   - 1,000,000
= Arbitrage profit =   - 1,000,000
= Arbitrage profit =  1,006,714.21 – 1,000,000
= Arbitrage profit =  6,714.21
= ZAR 6,714.21 per ZAR 1 Million

7) Identify if arbitrage exists and calculate the same from the following quotations.
EUR/GBP 1.3132
GBP/SGD 1.4733
EUR/SGD 1.9332
Sol.:

Whenever the values given to you are on single value basis, you are dealing with mid-points. So you will calculate arbitrage accordingly.
= EUR/GBP 1.3132 – equation 1
= GBP/SGD 1.4733 – equation 2
= EUR/SGD 1.9332– equation 3

We will use equation 1 and 2 to calculate Equation 3 Quotation
= (EUR/SGD) = (EUR/USD) * (USD/SGD)
= (EUR/SGD) = 1.3132 * 1.4733
= (EUR/SGD) = 1.9347 - equation 4

We will be using equation 3 and 4 to calculate arbitrage
= EUR/SGD 1.9332– equation 3
= (EUR/SGD) = 1.9347 - equation 4

The higher value will be considered as Identified Bid and lower value as Identified Ask 
= Identified Bid 1.9347 > Identified Ask 1.9332
= Assume capital of EUR 1 Million
= Arbitrage profit =   - Principal 
= Arbitrage profit =   - 1,000,000
= Arbitrage profit =   - 1,000,000
= Arbitrage profit = 1,000,795.344 – 1,000,000
= Arbitrage profit = 795.34 
EUR 795.34 per EUR 1 Million
8) Solve the following quotations:
Trader A 1.5183 – 93 USD per NZD
Trader B 6.4825 – 25 AUD per USD
Trader C 9.8300 -00 AUD per NZD
Establish if opportunity for arbitrage exists and if yes and calculate profit on capital AUD 1 Million using synthetic mechanism.
Sol.:
= NZD/USD 1.5183 – 1.5193 - equation 1
= USD/AUD 6.4825 – 6.4825
(+)		     0.01
= USD/AUD 6.4825 – 6.4925 - equation 2
= NZD/AUD 9.8300 – 9.8300
(+)		     0.01
= NZD/AUD 9.8300 – 9.8400 - equation 3

In synthetic mechanism we will use equation 1 and 3 to calculate to calculate USD/AUD and with the resultant USD/AUD and equation 2 we will calculate arbitrage profit 
= (USD/AUD)B = 1/(NZD/USD)A * (NZD/AUD)B
= (USD/AUD)B = 1/1.5193 * 9.8300
= (USD/AUD)B = 0.6582 * 9.8300
= (USD/AUD)B = 6.4701

= (USD/AUD)A = 1/(NZD/USD)B * (NZD/AUD)A
= (USD/AUD)A = 1/1.5183 * 9.8400
= (USD/AUD)A = 0.6586 * 9.84600
= (USD/AUD)B = 6.4806
= USD/AUD 6.4701 - 6.4806 – equation 4

We will be using equation 2 and 4 to calculate arbitrage
= USD/AUD 6.4825 – 6.4925 - equation 2
= USD/AUD 6.4701 - 6.4806 – equation 4

Equation 4 (Derived Quotation)                 Equation 3 (Given Quotation)
6.4701 			          6.4806	 6.4825			       6.4925

= Identified Bid 6.4825 > Identified Ask 6.4806
= Assume capital of USD 1 Million
= Arbitrage profit =   - Principal 
= Arbitrage profit =   - 1,000,000
 = Arbitrage profit =   - 1,000,000
= Arbitrage profit =   - 1,000,000
= Arbitrage profit =  1,000, 241.844 – 1,000,000
= Arbitrage profit = 241.84
= USD 241.84 per USD 1 Million
9) A dealer in Paris is trading 
GBP per EUR 0.8540 – 0.8550
JPY per EUR 120.9000 – 121.4000
What is expected rate for GBP in terms of JPY in London? If the prevalent rate in London is JPY per GBP 142.5000 – 143.0000.Identify and calculate arbitrage gain.
Sol.:

= GBP per EUR 0.8540 – 0.8550
= EUR/GBP 0.8540 -0.8550 – equation 1 
= JPY per EUR 120.9000 – 121.4000
= EUR/JPY 120.9000 – 121.4000 – equation 2
= JPY per GBP 142.5000 – 143.0000
= GBP/JPY 142.5000 -143.0000– equation 3

We will use Equation 1 and 2 to calculate GBP/JPY and then calculate arbitrage using resultant equation and equation 3.

= GBP per EUR 0.8540 – 0.8550
= EUR/GBP 0.8540 -0.8550 – equation 1 
= JPY per EUR 120.9000 – 121.4000
= EUR/JPY 120.9000 – 121.4000 – equation 2
= JPY per GBP 142.5000 – 143.0000
= GBP/JPY 142.5000 -143.0000– equation 3


We will use equation 1 and 2 to calculate Equation 3 Quotation
= (GBP/JPY)B = 1/(EUR/GBP)A *(EUR/JPY)B
= (GBP/JPY)B = 1/0.8550 * 120.9000
= (GBP/JPY)B = 1.1695 * 120.9000
= (GBP/JPY)B = 141.4046

= (GBP/JPY)A = 1/(EUR/GBP)B *(EUR/JPY)A
= (GBP/JPY)A = 1/0.8540 * 121.4000
= (GBP/JPY)A = 1.1695 * 120.9000
= (GBP/JPY)A = 141.4046


= (ZAR/CHF)A = 1/(CAD/ZAR)B *(CAD/CHF)A
= (ZAR/CHF)B = 1/1.1685 * 1.3795
= (ZAR/CHF)B = 0.8558 *1.3795
= (ZAR/CHF)B = 1.1806
= ZAR/CHF 1.1788 – 1.1806 – equation 4


We will be using equation 3 and 4 to calculate arbitrage
= ZAR/CHF 1.1885 – 1.1895 – equation 3
= ZAR/CHF 1.1788 – 1.1806 – equation 4

Equation 4 (Derived Quotation)                 Equation 3 (Given Quotation)
1.1788 			          1.1806	 1.1885			       1.1895

= Identified Bid 1.1885 > Identified Ask 1.1806
= Assume capital of ZAR 1 Million
= Arbitrage profit =   - Principal 
= Arbitrage profit =   - 1,000,000
 = Arbitrage profit =   - 1,000,000
= Arbitrage profit =   - 1,000,000
= Arbitrage profit =  1,006,714.21 – 1,000,000
= Arbitrage profit =  6,714.21
= ZAR 6,714.21 per ZAR 1 Million




10) Identify the arbitrage profit if
1 BRL = USD 1.5393 – 03
1 USD = RUB 0.9790 – 00
1 BRL = RUB 1.5100 – 10

11) A Bank in Bengaluru offers USD/INR 54.3820 while Bank in San Francisco is 100 INR/USD 1.8390. Calculate the arbitrage from the following quotations.

12) A Bank in Chennai is offering the rate of USD/INR  53.7810-60 and a Bank in Seattle is quoting 100INR/USD 1.8598 – 03. Identify if any advantage can be derived from these quotes.

13) Calculate arbitrage profit in New York the rates are 
1 USD = GBP 0.5880 – 90
1 USD = CAD 1.1003 – 13
And in Toronto the rate is GBP/CAD 1.8685 – 1.8695.

 14) Calculate arbitrage profit in Boston the rates are 
USD /GBP 0.6530 – 0.6540
USD/CAD 1.0408 – 1.0418
And in Toronto the rate is GBP/CAD 1.5895 – 1.5908.

15) New York bank quotes usd/chf 0.9393 -03
Zurich Bank quotes CHF/USD 1.0620 – 30
If you are a buyer for CHF, from which bank would uou buy?
