Semantic Repository SME Review - Fx Terms

Foreign Exchange Session Review Notes
Wed 20 January 2010
Summary
This week we revisited the model for Fx Forwards and Options. Last week we came across a new structure which was the Fx Forward Outright, which involved a complex sequence of spot and swap trades. We started by sketching the flow of activities behind this sequence of events, to ensure that I had understood and modeled it correctly. Then we went on to review the model itself, both at the level of the basic transactions, and at the level of detailed terms and definitions derived from the FpML derivatives messaging standard. 
Some work remains to be done in this area, but by the close of this session we had all the information needed to complete the formal semantics model of Fx forwards and options, along with the basic structures for OTC forwards and options generally. 
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Background and Model changes
Last week we identified a new set of terms that were needed for a "Forward Outright" type of Fx Forward. This is the style of forward which is used by professional traders, and differs from the general style of Fx Forward that might be used by a corporate Fx desk in that it includes a spot and a swap, the swap itself being made up of a spot leg and a forward leg. 
In order to make sure that I had understood this, I went through the steps involved and structures that make up this particular style of Fx Forward, to make sure I had understood this right before we went on to look at the model that is meant to implement this. 

We went through this using a blank diagram that was filled in step by step. The resultant diagram is shown as Figure 1. 
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Figure 1: Basic concepts in an Fx Forward Outright

Scenario: 
To keep it simple I presented a scenario in which I expect an invoice payment from a US client for $10K in a month's time (t) and want to buy a boat for £6K which is realistic at a current exchange rate of 1.66. However, I don't know if the exchange rate will change, and I need to make a commitment now to buy the boat. Therefore, I want to lock in the current exchange rate. 
Suppose for the sake of simplicity that the current exchange rate is slightly better than the forward rate I want to lock in. Let's say that today's spot rate would give me £6.1K whereas the forward rate gets me £6K. 

The first and simplest option is shown at the top of the diagram. This is where I can simply set up a contract with someone, whereby they are willing to undertake to exchange the $10K for £6K at the future date t. Between now and then there is simply a contract between us. This is the simple Fx Forward contract as generally understood. 

The alternative is to have a swap in place, whereby there is a forward leg which locks in the exchange rate at time t, and a spot leg for settlement at the settlement date n (given a settlement convention of T+n). 

Now this is all very well, but in order to make the first leg of the swap I would need to exchange £6.1K at the current rate, for $10K, and if I had that already the problem would not exist. So at the same time as doing the spot leg of the Swap, I effectively buy the £6.1K that I need, in exchange for $10K. This spot transaction and the spot leg of the swap effectively net out so that no money is owed. 
Comments: 

· Is the Swap correct i.e. the forward leg and the spot leg are in opposite directions? Yes. 

· The difference between the spot and forward rates does not reflect volatility (as the premium for a commodities option would be, for example). Rather, the difference is a result of differences in the interest rates between the two currencies. 

· There is more information on this in the appendices, but basically the difference between spot and forward rates is fixed so that these do not create arbitrage opportunities between the currencies. 

Model Implementation
This is reflected in Figure 2. Note that we have introduced the concept of something like a "Product", which is or may be one or more transactions. As per our previous modeling of fundamental concepts, those transactions have basic relations to contracts (all transactions embody a contract) and have sides. 
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Figure 2: Fx Forward Outright basic concepts
Note that this model has been changed subsequently, in that the Swap is not really a transaction but another "product" combining the two types of transaction. 
Review Session Notes

Basic concepts
Sides versus Legs

Diagram Note on Forward Cash Delivery:

Side v Leg:

Leg: Spot, forward etc.

Side: These terms [forward Cash Delivery]. 
Explanation: 

We need to keep a clear distinction about what is a "Leg" (defined as one component of a transaction, with its terms), versus what is a "Side" of a transaction, defined as the transaction as seen from the perspective of one or other participant. 

Consensus: Agreed that terms such as "Cash Delivery" and "Settlement" as defined here, are the "side" of a transaction, not a "leg". This is in agreement with the top level concept whereby these are defined as the "Side" of any type of transaction. So for example a transaction in which some goods are bought has a side where the goods are delivered, and a side where settlement is made of the payment for those goods. 

Meanwhile the term "Leg" should be applied to swaps for example, which have a spot leg and a forward leg, or two forward legs. Each such leg is a kind of transaction, with two sides (delivery and settlement, as above). 

Action: 

This means that the naming of the sets of terms for settlement and delivery is wrong, as we have labeled these as "Legs". Renamed these for consistency. 

Then the spot leg or forward leg of a swap is simply a relationship from the Swap to each of the types of transaction that it is made up from, that is the transactions themselves are no different whether they are a transaction in their own right (a forward transaction which makes up a forward contract), or whether they are a transaction that forms one of the legs of a swap. 

Indeed strictly speaking a Swap is not really a kind of transaction (as shown in Figure 2) but rather a product made up of two kinds of transactions that are already defined in their own right. What differs is that the Swap product will be defined in a Swap contract that defines the two legs. 

Action: Change the model of Swaps accordingly. Figure 2 no longer applies. 
Transaction Commitments

Recall that a basic feature otf the model (as derived from the REA ontology and last week's review) has the concept of a "Commitment" made by either party to the other. The terms defined here as "commitments" include: 

· Fx Spot: Cash Delivery

· Fx Spot: Spot Cash Settlement

· Fx Forward: forward Cash Delivery

· Fx Forward: forward Cash Settlement

These are equivalent to what in FpML is defined as a kind of "Currency Stream" and these are identified in FpML messages as exchangedCurrency1 and exchangedCurrency2. 

These are defined as follows (draft definitions from FpML and additional notes from today's session. 

Fx Spot: Cash Delivery

Definition:

Commitment to deliver cash at the earliest available date as per settlement convention. This is the same date as a settlement date when the corresponding cash is made available in the other currency, in settlement for this amount. 

FpML exchangedCurrency1 referred to as a "Currency Stream"
Fx Spot: Spot Cash Settlement

No specific notes on this one. This a sub-type of Spot Settlement commitment (defined as "A commitment for settlement at the earliest possible trading date, in accordance with the applicable settlement convention. ") 

Note: 

FpML exchangedCurrency2 referred to as a "Currency Stream"
Fx Forward: forward Cash Delivery

Definition and notes:

A commitment to deliver a cash amount at an agreed date in the future. 

Not the earliest possible date as in a Spot. 

FpML exchangedCurrency1 referred to as a "Currency Stream"

FpML:

'This is the first of the two currency flows that define a single leg of a standard foreign exchange transaction.'
Fx Forward: forward Cash Settlement

Definition and notes:

A commitment to settle a cash amount at an agreed date in the future. 

Not the earliest possible date as in a Spot. 

FpML exchangedCurrency2 referred to as a "Currency Stream"

FpML:

'This is the second of the two currency flows that define a single leg of a standard foreign exchange transaction.'

Fx Spot Contract
Defined as a Contract with terms as follows, along with two relationships to "Commitments" on both sides, i.e. to deliver and pay for cash. 
[image: image3.emf]Fx Spot Contract

Fx Spot Rate:  number

Exchanged Currency One:  Currency

Exchanged Currency Two:  Currency


Questioned: whether there is any real business distinction between the delivery of cash as the delivery leg of a spot transaction, and the presentation of funds in payment for such delivery. The mechanics of the deposition of funds is the same in both cases. 

The consensus is that even when these are the same physically they have a different business meaning, and so it is appropriate to distinguish delivery of cash from payment of cash in settlement. Also there are implications regarding the treatment of these two sides, for example what you do when there are amounts left over and so on. 

Fx Spot Sides
Deliver cash
The "Cash Delivery" commitment is embodied by a transaction side called "Deliver Cash". See above for details. 

[image: image4.emf]Deliver Cash

Delivery Amount:  Monetary Amount

Delivery Date:  date

Payment Type


We did not look at specific definitions for each of these terms. The corresponding FpML definitions have been inserted for now, and need to be adapted before we formalize them. 
Spot Cash Settlement
[image: image5.emf]Spot Cash Settlement

Settlement Amount:  Monetary Amount

Settlement Date:  date

Payment Type

Settlement Information:  text


Note that "Payment Type" needs to be completed in terms of what it relates to - a selection list of possibilities or a model of concepts. 
Fx Forward Contract
[image: image6.emf]Fx Forward Contract

Fx Forward Rate:  number

Exchanged Currency One:  Currency

Exchanged Currency Two:  Currency


Definition: 

A agreement to deliver and settle a given amount of currency in one currency, in exchange for a given amount in another currency, at an agreed date in the future and at an agreed rate of exchange. 
Fx Forward Sides
Delivery

[image: image7.emf]Forward Cash Delivery

Delivery Amount:  Monetary Amount

Delivery Date:  date

Payment Type


Definition (FpML):

'This is the first of the two currency flows that define a single leg of a standard foreign exchange transaction.'
See next sub-section for notes on Delivery Date. 

Simple fact: Payment type

Definition (FpML):

'A classification of the type of fee or additional payment, e.g. brokerage, upfront fee etc. FpML does not define domain values for this element.'
Note that this still requires development as it does not refer to anything (related thing or simple type). 

Forward Cash Settlement

[image: image8.emf]Forward Cash Settlement

Settlement Amount:  Monetary Amount

Settlement Date:  date

Payment Type


Definition (FpML):

'This is the second of the two currency flows that define a single leg of a standard foreign exchange transaction.'
Fx Forward Split Value Date Scenario

There was a reference in the FpML definitions, to a "Split value scenario". What is this and how should we treat it, in comparison to what is presumably the non split value scenario? 

Here are the original FpML definitions for Delivery date (in Forward Cash Delivery) and Settlement Date (in Forward Cash Settlement):

Forward Cash Delivery: Delivery Date

Notes and possible definitions:

FpML = valueDate

Definition for 'valueDate' in FpML

'The date on which both currencies traded will settle.'

Definition for 'currency1ValueDate' in FpML

'The date on which the currency1 amount will be settled. To be used in a split value date scenario.'

Notes 20 Jan:

single value date scenario adds nothing to the model. The "split value date" is when Payment Date and SettlementDate are different; otherwise they are the same. We don't need to model this.
Forward Cash Settlement simple fact: Settlement Date

Notes and possible definitions:

FpML = valueDate

Definition for 'valueDate' in FpML

'The date on which both currencies traded will settle.'

Definition for 'currency2ValueDate' in FpML

'The date on which the currency2 amount will be settled. To be used in a split value date scenario.'

Notes 20 Jan:

This is the scenario where "t" for one leg is different to "t" for the other leg. 

Discussion:

Discussed whether this implied that there should be an additional set of terms for the implied "different" scenario in that note, the split date scenario. The principle is that if there are different situations we should capture them in this (business) view, whereas a data element definition that defines two scenarios is a single data element with two semantics. So what exactly is this split date scenario? 
Split date means that the payment date and settlement date are different dates. This means they should be separate facts, which they are anyway, as they are the corresponding facts in the two legs. So the model we have is the split date scenario. 

So then, should we model the other, non split date scenario. Another way of putting the same question was, if there are these two dates in the two sides, do we need a separate fact in the Contract that brings these two sides together, stating that there is a single value date (reflected in the dates in the two sides), and then have a "specialized" scenario where these happen to be different dates? 

In other words, when the value date is the same on both sides, is there any special legal term or fact which identifies this in a single term, or does one simply note it by inspection? 

Consensus: 

We agreed that the split value scenario is essentially what is modeled already by virtue of the fact that we have two separate value date terms, one for the cash delivery and one for the cash settlement. 

There is no special term for bringing the two dates together. The non split date scenario is then a special case of the split date scenario, established by observation. There is no reason to model the two scenarios separately in this model. There is simply a value date for payment and a value date for settlement. Bear in mind also that by virtue of the nature of foreign currency markets, the two sides are as often as not in different time zones anyway. 

Other Questions

Reference Rate

Review note: 
explicitly state "we will take the Spot Rate" OR you could in principle pick a different rate. Agree where you go to get that rate, and what source and what time of day and so on.

Implications: The rate which is defined as a reference is rather like an underlying: it is a "second order" or relative concept, in which the independent concept of the rate, has a role as a reference rate, and there are facts specific to that role, namely where the rate is to be sourced from, what time of day it is determined as so on. So these are all terms to be defined for "Reference Rate" as a kind of Relative Thing. 

Also Some money may be left over on one side or the other. So you choose which currency that's going to be. This is therefore defined along with the above terms. 

Dealt Ccy v Terms Ccy;

Review Notes:

e.g. Buy 100 you settle 100 US and the settlement is in the Terms Ccy. 

Dealt ccy is the fixed ccy in the deal. Will buy this e.g. I will buy 100US against £ (or indeed sell). Terms ccy is the variable that I will calculate against, that is the dependent axis. If you deal USD then the Ref leg would deal USD and clear the 100US and then settle the difference in GBP. Set by convention of the market as to which is the dealt. Hence buy and sell doesn't mean anything, the convention covers this. 

New Terms
Identified some new terms and variations, in a single diagram note. These are split out below. 
Non deliverable forward
There is a variation on the Fx Forward which is known as a non deliverable forward. The following notes were made on this: 

Non deliverable Forward Fx Contract

On the settlement date you are not going to settle the commitments but will create an exact opposite transaction on the day at the reference rate (which is a relative thing resolving to the Spot rate or similar - see below) that is in force on that day. 
New Term: Fx Forward Forward Swap
Diagram note:

Forward Forward swap is the same but with both legs forward. 
Explanation: This is like a conventional Fx Swap, except that whereas the conventional swap has a spot leg and a forward leg, the forward forward swap has two forward legs. This means that instead of one leg being settled at the earliest possible date (the definition of a swap) it is settled at some other agreed date. 
Action: Model this as a separate product and transaction type, based on the fundamental swap model. 

Options

Fx Option note

Define option as a wrapper. Done on a spot txn, but could logically be others. Adds the right whether or not to go into that. 
Forward Cash Conditional Delivery Commitment

Commitment to deliver agreed amount of cash in the event that the option is exercised. 

Put and Call Options
Diagram note:

In Fx Put and Call refer to the Dealt Ccy, i.e. "I will put the dealt Ccy" or "I will cal the Dealt ccy". 

Consensus: The business does use the terms Put and Call. 

Put and Call are always from the PoV of the option beneficiary, always specifies the side the beneficiary will put or call. Have to know the Dealt Ccy and that it's to the Beneficiary not the granter of the option. The beneficiary gets to put the dealt ccy. Put X and Call Y in the same contract can also be stated in order to disambiguate, but you don't have to because the Dealt Currency is already defined. 
Summary: Discussed calls and puts and whether this is meaningful. It is, but misleading. There is a subtly different shade of meaning for call and put in Fx than for other derivatives (traded options). This is a potential source of confusion for IT people and for this reason (and in the absence of a formal business model), people often try not to use this word. Asked whether however these words are used in the business side, they certainly are. 

Follow-ups and research
Chat Log
Max Gillmore (to All - Entire Audience): This discussion reminds me that a forward dealer is in  reality an interest rate manager  He is managing the difference in interest rates between the two currencies
Max Gillmore (to All - Entire Audience): There is another variant here (the forward forward swap where both legs of the swap are forward.  ie there is no fixed constraint that one swap leg should be spot.  just that the delivery dates are different
Email feedback

From Martin Sexton:

My experience of FRAs is based on them having a currency component. However upon reflection they can be in the same currency. The way to think of their use is for a company to take out a loan in the future, (i.e. the first forward) and then pay back, plus interest, with the second forward.  To me that is a Financial Forward. 

FX related forwards include:

- Outright (specified rate for a specific date in the future)

- Spot and forward pair (i.e. FX Swap)

The Bank of International Settlement OTC classification thinks in terms of transaction, i.e.  "Foreign exchange transactions", under this category they list:

Outright forward:

Transaction involving the exchange of two currencies at a rate agreed on the date of the contract for value or delivery (cash settlement) at some time in the future (more than two business days later). This category also includes forward foreign exchange agreement transactions (FXA), non-deliverable forwards and other forward contracts for differences.

Foreign exchange swap:

Transaction which involves the actual exchange of two currencies (principal amount only) on a specific date at a rate agreed at the time of the conclusion of the contract (the short leg), and a reverse exchange of the same two currencies at a date further in the future at a rate (generally different from the rate applied to the short leg) agreed at the time of the contract (the long leg). Both spot/forward and forward/forward swaps should be included. Short-term swaps carried out as “tomorrow/next day” transactions should also be included in this category.

Currency swap:

Contract which commits two counterparties to exchange streams of interest payments in different currencies for an agreed period of time and to exchange principal amounts in different currencies at a pre-agreed exchange rate at maturity.

Currency option:

Option contract that gives the right to buy or sell a currency with another currency at a specified exchange rate during a specified period. This category also includes exotic foreign exchange options such as average rate options and barrier options.

Currency swaption:

OTC option to enter into a currency swap contract.

Currency warrant:

OTC option; long-dated (over one year) currency option.

Fx Terminology Research

Note relating to the review comments on currency pairs and base versus counter currency. 

From wikipedia

http://en.wikipedia.org/wiki/Foreign_exchange_market
Currencies are traded against one another. Each currency pair thus constitutes an individual trading product and is traditionally noted XXXYYY or YYY/XXX, where XXX and YYY are the ISO 4217 international three-letter code of the currencies involved. The first currency (XXX) is the base currency that is quoted relative to the second currency (YYY), called the counter currency (or quote currency). For instance, the quotation EURUSD (USD/EUR) 1.5465 is the price of the euro expressed in US dollars, meaning 1 euro = 1.5465 dollars. Historically, the base currency was the stronger currency at the creation of the pair. However, when the euro was created, the European Central Bank mandated that it always be the base currency in any pairing.

The factors affecting XXX will affect both XXXYYY and XXXZZZ. This causes positive currency correlation between XXXYYY and XXXZZZ.

Appendix 1: Fx Forward Research
Most sources do not describe a separate concept of a Forward Outright, and suggest this is synonymous with Fx Forward, but see description from HSBC and the detailed analysis from BIS Quarterly Review. However, the more detailed mathematical analyses, and the descriptions of how it is handled by different trading desks within the organization, only make sense in the light of the model we have developed. 

The use of the term "Outright" to distinguish this structure may be misleading since the word "outright" seems to be distinguishing some other aspect of the forward, other than its structure. 
Investopedia

What Does Currency Forward Mean?
A forward contract in the forex market that locks in the price at which an entity can buy or sell a currency on a future date. Also known as "outright forward currency transaction", "forward outright" or "FX forward". [this is the original definition we put in the SR definition field]


Investopedia explains Currency Forward
In currency forward contracts, the contract holders are obligated to buy or sell the currency at a specified price, at a specified quantity and on a specified future date. These contracts cannot be transferred. 
Detailed Article

The term "outrights" is used in the forex (FX) market to describe a type of transaction in which two parties agree to buy or sell a given amount of currency at a predetermined rate at some point in the future. This type of transaction is also known as a forward outright, an FX forward or a currency forward. A forward outright transaction is mainly used by parties who are seeking to hedge against adverse currency fluctuations or to stabilize a stream of future cash flows by taking advantage of the current rate. 

For example, let's say a U.S company known as ZXY imports most of its materials from the U.K. every six months and the executives believe that the value of the domestic currency is going to decrease. If the domestic currency's value does decrease, it will take more U.S. dollars to buy the same amount of materials. In this case, a forward outright transaction would be appropriate: the two parties involved can agree on a certain exchange rate today, and when ZXY needs to purchase materials in six months, it will not be affected by adverse changes in the exchange rate. 

An outright rate differs from the rate used in the spot market because the parties factor in characteristics such as the volatility of the currencies and their mutual opinion of where they think the exchange rate will be in the future. The disadvantage of using a forward outright is seen when the exchange rate moves in what would have been a favorable direction had the hedge not been implemented. Because the investor agreed to pay a predetermined exchange rate - regardless of what the rate ends up being when the investor makes the purchase - the investor doesn't stand to gain from favorable changes in the exchange rate.

Fx Forward from Saxo Bank

From

http://uk.saxobank.com/en/trading-products/forex/pages/forex-forward-outrights.aspx
Forex Forward Outright from Saxo Bank

Offering Forex Forward Outright for purchase or sale of currencies at a fixed settlement date in the future, almost the entire range of Forex Spot crosses is available as FX Forward Outright.  The Saxo Bank trading platforms also provide clients with live tradable prices for many of these.
Enabling investors to take advantage of the interest rate differentials between two currencies, FX Forward Outrights may also be employed to hedge foreign exchange exposure risks. In buying a currency for a future date at a fixed price using Forward Outrights, individuals can avoid risky exposure to fluctuations in exchange rates. Forward Outrights are typically used for Forex trades with settlement dates longer than the fixed two-day settlement date for spot trades.
Benefits of online Forex Forward Outright: 
· Benefit from exchange rate differentials between two currencies  
· Hedge commercial risks to offset fluctuations for a foreign currency transaction for a future date   
· A range of Forex Spot Crosses available as Forward Outrights on live tradable prices through Saxo Bank platforms 
Further Information on Forward Outrights 
Trading Interest Rate Differentials 
Trading Forex Forward Outright enables traders to take advantage of interest rate differentials between two currencies; for example, when trading USDCHF as Forward Outright, traders are effectively speculating on four rates: USD interest rates, CHF interest rates, USD/CHF spot rates, and USD/CHF forward rates – the rate used to determine the current price for the future dated FX transaction. 
Hedging Exchange Rate Risks 
The volatility of Forex markets can cause major uncertainties in profits and capital for many companies dealing internationally. To avoid these risks, Forex Forward Outrights enable traders to hedge foreign currency transactions for a future date at a Forex rate agreed now, thus neutralising fluctuations. 
HSBC: Foreign exchange - spot and forward contracts

From HSBC

http://www.hsbcnet.com/treasury/foreign-exchange/fx_spot_forward_contracts.html
Foreign exchange is simply the exchange of one currency for another, but it can take many forms. This fact sheet covers the two basic foreign exchange products - spot and forward exchange contracts.

Spot foreign exchange
A spot contract is a binding obligation to buy or sell a certain amount of foreign currency at the current market rate, for settlement in two business days' time. To enter into a spot deal you advise us of the amount, the two currencies involved and which currency you would like to buy or sell.

Purpose
Companies involved in international trade may be required to make payments, or to receive payments, in a foreign currency. A spot contract allows a company to buy or sell foreign currency on the day it chooses to deal.

Settlement
A spot deal will settle (in other words, the physical exchange of currencies) two working days after the deal is struck. The difference between the deal and settlement date reflects both the need to arrange the transfer of funds and, the time difference between the currency centres involved.

Summary
Forecasting exchange rates is very difficult. For a company to use only the spot market for its foreign currency requirements may be a high risk strategy because exchange rates could move significantly in a short period of time. For example, if you placed an order for raw materials from Germany for payment in three months' time, and use the spot market to meet the invoice when it falls due, your company could lose significantly if rates move against you.

Key facts
· Minimum deal size: No minimum
· Maximum deal size: No maximum
· Credit line: Not required
· Currency pairs: Any currency pair

Forward exchange contracts
A forward exchange contract (or forward contract) is a binding obligation to buy or sell a certain amount of foreign currency at a pre-agreed rate of exchange, on a certain future date. To take out a forward contract you need to advise us of the amount, the two currencies involved, the expiry date and whether you would like to buy or sell the currency. It can be possible to build in some flexibility to allow the purchase or sale of the currency between two pre-defined dates rather than a single maturity date.

Purpose
A forward contract is the simplest method of covering exchange risk because it locks in an exchange rate. This strategy overcomes one of the problems that you can experience when importing or exporting in foreign currency, as you can now budget at a guaranteed rate of exchange.

Pricing
The price of a forward contract is based on the spot rate at the time the deal is booked, with an adjustment which represents the interest rate differential between the two currencies concerned. For example, a company needs to buy US dollars in three months' time, so enters into a forward contract while US interest rates are higher than UK interest rates. In order to meet our obligation under the contract, HSBC buys US dollars now, paying for the dollars with sterling. We then pass you the benefit of the higher rate of interest we earn on the dollars. The adjustment to the spot rate means that the forward contract rate would be more favourable than a spot deal rate. The reverse would apply if US interest rates were lower than UK rates.

Summary
· A forward contract is an obligation to buy or sell a certain amount of foreign currency at a pre-determined date. Even if your requirements change over the term of the forward contract, you are still obliged to deal.

· A forward contract obliges you to deal at a specific rate - you are not in a position to benefit from any favourable movements in exchange rates between booking the contract and completing the deal.

· No premium is payable.

Key facts
· Minimum deal size: No minimum
· Maximum deal size: No maximum
· Period: Usually any period to two years - longer periods are available in certain currencies
· Credit line: A credit line is required for forward contracts
· Currency pairs: Any freely convertible currency pair

Analysis: from London Fx

http://www.londonfx.co.uk/forwards.html
Prices 
The FX forward market is an interest rate market. It is not about the value of one currency against another, but about the interest rate of one currency in comparison to another over a period. Forward traders are therefore interest rate traders, and as such, some banks include FX forward traders under their interest rate division rather than their FX division.
Forward traders do not trade FX rates, but FX forward points. Forward points represent the interest rate differential between two currencies from one value date to another value date.
Forward points are equivalent to pips in the spot market. Rather than being part of the spot rate, forward points are an adjustment to the spot rate to reflect the interest rate differential. Because forward points represent a difference in rate as opposed to being a rate, there is no big figure. For example, to represent a difference in EUR/USD between 1.0323 and 1.03275, the forward points would be 4.50, because one pip or point is worth 0.0001 in EUR/USD.
Forward points may be positive or negative and are usually quoted to an accuracy of hundredths (two decimal places) of one point. If they are positive, then the interest rate of CCY1 is lower than that of CCY2. If they are negative, then the interest rate of CCY1 is higher than that of CCY2. Unlike spot prices, the two sides of a forward price are not usually called “bid and offer”, but “left-hand-side” (LHS) and “right-hand-side” (RHS). The LHS is always less than the RHS, even if the forward points are negative.
Forward trade types 
The rate for an FX forward trade (also known as a “forward outright”, “outright forward” or simply an “outright”) is calculated by adding the spot rate and the forward points together. Therefore, an outright is a combination of spot risk and forward risk, and such a trade needs to be priced by both the spot and the forward desks. Outrights are not traded interbank but are very popular with corporate customers who have a business need to settle an FX trade on an exact value date in the future.
The trades that the interbank FX forward market uses are FX swaps, not to be confused with interest rate swaps or interest rate derivatives. An FX swap is so-named because it swaps one currency for another over a given period. The market risk is the interest rate differential over that period. A swap is two legs in one trade in that there are two value dates and two sets of cashflows. The two legs of a swap are based on the same spot rate, but differ by the forward points. Therefore, there is no spot risk (except for swap differential). It is possible to trade “mismatched”, “uneven” or “non-round” swaps whereby the amounts vary on each leg of the swap. These types of swaps may carry spot risk. The leg of a swap with the first value date is known as the near leg, whereas the leg of a swap with the second value date is known as the far leg. Unlike a spot or outright trade, a swap trade is either a “buy and sell” or a “sell and buy”. It is the action on the far date that is significant to the pricing in that the bank buys on the LHS and sells on the RHS, similarly to spot. Most swaps have at least one leg on the spot date. Where both the near and far legs are after the spot date, it is called a “forward-forward swap” or a “forward swap”.
Unlike the interbank spot market, in the interbank forward market, every currency is quoted always against USD (except for EUR/GBP). This can be complicated when calculating an outright rate, for example DKK/SEK. While the spot trader calculates a spot DKK/SEK rate using EUR/DKK and EUR/SEK, the forward trader calculates DKK/SEK forward points using USD/DKK and USD/SEK. The resulting DKK/SEK forward points can be added to the DKK/SEK spot rate to produce a DKK/SEK outright rate.
To calculate a cross-rate swap can be even more complicated. For example, to calculate a CHF/JPY swap, a forward trader must calculate each leg of the swap by triangulating USD/CHF and USD/JPY outright rates. The CHF/JPY spot rate is then subtracted from the resultant CHF/JPY outright rates to give CHF/JPY forward points. In practice, traders use tools and spreadsheets to speed up this process and reduce the scope for error.
Because interbank forward points are always quoted against USD, it is impossible to calculate accurate forward points for any cross currency for settlement on a USD holiday, e.g. 4th July. Although 4th July or any other USD holiday could never be a standard tenor date (including spot) for this reason, it is possible to settle a non-USD currency pair (e.g. EUR/GBP) on 4th July as a broken date but the spread would be very wide.
D2 supports limited currency pairs and tenors, and this is the extent of electronic broking for forward traders. In practice, only the most popular tenors in EUR/USD are traded via D2. Other currency pairs and tenors are traded via voice brokers or the direct interbank market. Therefore, in order to supply prices to a pricing engine, banks’ forward traders contribute prices, often using spreadsheets. This is feasible because, being interest rate based, the forward market is much less volatile than the spot market and latency is not a significant issue. 
Displaying Forward Prices 
The following tables demonstrate, for a forward outright or swap, which side of the forward points is added to which side of the spot price. This is determined by whether each value date is before or after the spot date as well as whether a swap is matched (aka even, round) or mismatched (aka uneven, non-round). In the case of matched/mismatched, when comparing the near amount and far amount of a swap, it is important to use net present values, not the notional amounts. This table is particularly useful as a reference for e-commerce systems where a customer is shown a two-sided price, as the relevant sides of the price can be highlighted in different colours to clarify to the customer how the all-in rates are calculated. The action (buy, sell, S&B, B&S) is therefore shown here from a customer's point of view. 
Forward outrights 

	Post-spot
	Bid/LHS
	Offer/RHS

	Spot rate
	Spot date
	Sell
	Buy

	Forward
	>Spot date
	Sell
	Buy


	Pre-spot
	Bid/LHS
	Offer/RHS

	Spot rate
	Spot date
	Sell
	Buy

	Forward
	<Spot date
	Buy
	Sell


Post-spot swaps 

	Near amount >= Far amount
	Bid/LHS
	Offer/RHS

	Spot rate
	Spot date
	S&B
	B&S

	Near points (optional)
	>Spot date
	S&B
	B&S

	Far points
	>Spot date
	B&S
	S&B


	Near amount < Far amount
	Bid/LHS
	Offer/RHS

	Spot rate
	Spot date
	B&S
	S&B

	Near points (optional)
	>Spot date
	S&B
	B&S

	Far points
	>Spot date
	B&S
	S&B



Pre-spot swaps (e.g. tom-next) 

	Near amount >= Far amount
	Bid/LHS
	Offer/RHS

	Spot rate
	Spot date
	S&B
	B&S

	Near points
	<Spot date
	B&S
	S&B

	Far points (optional)
	Any date
	B&S
	S&B


	Near amount < Far amount
	Bid/LHS
	Offer/RHS

	Spot rate
	Spot date
	B&S
	S&B

	Near points
	<Spot date
	B&S
	S&B

	Far points (optional)
	Any date
	B&S
	S&B


Analysis: BIS Quarterly Review, March 2008
http://www.bis.org/publ/qtrpdf/r_qt0803z.htm

The basic mechanics of FX swaps and cross-currency basis swaps

1 September 2008

by Naohiko Baba, Frank Packer and Teppei Nagano 

(Extract from pages 73-86 of BIS Quarterly Review, March 2008) 

An FX swap agreement is a contract in which one party borrows one currency from, and simultaneously lends another to, the second party. Each party uses the repayment obligation to its counterparty as collateral and the amount of repayment is fixed at the FX forward rate as of the start of the contract. Thus, FX swaps can be viewed as FX risk-free collateralised borrowing/lending. The chart below illustrates the fund flows involved in a euro/US dollar swap as an example. At the start of the contract, A borrows X·S USD from, and lends X EUR to, B, where S is the FX spot rate. When the contract expires, A returns X·F USD to B, and B returns X EUR to A, where F is the FX forward rate as of the start. 

FX swaps have been employed to raise foreign currencies, both for financial institutions and their customers, including exporters and importers, as well as institutional investors who wish to hedge their positions. They are also frequently used for speculative trading, typically by combining two offsetting positions with different original maturities. FX swaps are most liquid at terms shorter than one year, but transactions with longer maturities have been increasing in recent years. For comprehensive data on recent developments in turnover and outstanding in FX swaps and crosscurrency swaps, see BIS (2007).   



A cross-currency basis swap agreement is a contract in which one party borrows one currency from another party and simultaneously lends the same value, at current spot rates, of a second currency to that party. The parties involved in basis swaps tend to be financial institutions, either acting on their own or as agents for non-financial corporations. The chart below illustrates the flow of funds involved in a euro/US dollar swap. At the start of the contract, A borrows X·S USD from, and lends X EUR to, B. During the contract term, A receives EUR 3M Libor+ α from, and pays USD 3M Libor to, B every three months, where α is the price of the basis swap, agreed upon by the counterparties at the start of the contract. When the contract expires, A returns X·S USD to B, and B returns X EUR to A, where S is the same FX spot rate as of the start of the contract. Though the structure of cross-currency basis swaps differs from FX swaps, the former basically serve the same economic purpose as the latter, except for the exchange of floating rates during the contract term. 

Cross-currency basis swaps have been employed to fund foreign currency investments, both by financial institutions and their customers, including multinational corporations engaged in foreign direct investment. They have also been used as a tool for converting currencies of liabilities, particularly by issuers of bonds denominated in foreign currencies. Mirroring the tenor of the transactions they are meant to fund, most cross-currency basis swaps are long-term, generally ranging between one and 30 years in maturity. 
  



Foreign Exchange Forwards - mathematical treatment

From

http://montegodata.co.uk/Educate/fxforward.htm

Foreign Exchange forward contracts are transactions in which counterparties agree to exchange a specified amount of different currencies at some future date, with the exchange rate being set at the time the contract is entered into. The user is protected from adverse movements in future FX rates, but he also does not benefit from favourable movements.
Foreign Exchange forwards remove uncertainty and are therefore valid instruments for users to mitigate the downside foreign exchange risk for future transactions denominated in a foreign currency.
Foreign Exchange forward rates, Foreign Exchange spot rates, and interest rates are interrelated by the interest rate parity (IRP) principle.
This principle is based on the notion that there should be no arbitrage opportunity between the Foreign Exchange spot market, Foreign Exchange forward market, and the term structure of interest rates in the two countries. 

Typical Pricing Function

	Variable 
	Description

	Fxfwd 
	fair forward FX rate (quoted in units of domestic currency per unit of foreign)

	Fxspot 
	spot FX rate (quoted in units of domestic currency per unit of foreign) 

	rd 
	domestic interest rate (for term of forward) quoted on a simple interest basis 

	rf 
	foreign interest rate (for term of forward) quoted on a simple interest basis 

	AFd
	domestic accrual factor

	AFf
	foreign accrual factor


Example

Given the following spot FX spot and money market rates, what should be the theoretical 90 day forward FX rate?
            spot rate = 1.3500 CAD/USD                    

            Canadian 90-day Libor = 4.50% 

            US 90-day Libor = 3.80% 

answer:                         Fxfwd = 1.35 X (1 + ((90/365) * 0.045)) = 1.3521
                                                           (1 + ((90/360) * 0.038)) 
	Argument
	Description 
	Sample Data
	Switch

	FX_spot 
	spot price of underlying currency (domestic per 1 unit of foreign)
	1.35
	

	rate_dom
	domestic rate (for term of forward)
	0.045
	

	rate_for
	foreign rate (for term of forward)
	0.038
	

	d_s 
	settlement date 
	23-Sep-03
	

	d_del 
	future delivery date 
	22-Dec-03
	

	acc_dom 
	accrual method for domestic rate
	1
	actual / 365

	acc_for 
	accrual method for foreign rate
	2
	actual / 360


Result

The fair forward FX rate is $1.3521 CAD/USD.

The fair basis is $0.0021, i.e., 21 basis points

Interest Rate Parity

Using the above example to illustrate the principles of IRP, if you borrowed $100 CAD at 4.5%, bought USD on the spot market, invested the proceeds in the US at 3.80 %, and sold forward the same amount, you should not be able to extract any arbitrage proceeds from the process. 
	1. Convert the CAD today
	(100/1.3500) = $74.074 USD

	At the end of 90 days:
	

	2. pay off loan
	100 * (1+(0.045*90/365)) =$101.11 CAD outflow

	3. USD investment
	74.07 * (1+(0.0380*90/360)) = $74.778 USD inflow


The forward rate should be (101.11/74.778) = 1.3521 CAD/USD

If the forward rate is higher than this value, then you could make riskless profit by following the above strategy. Suppose the forward rate was 1.3600 CAD/USD. The profit you would make would be (74.778 * 1.3600) - (101.11) = $0.588 CAD for every $100 CAD you borrowed. By using $1 million, your riskless profit would be $5,880.00. This cannot persist very long in real markets. 

If the forward rate was lower than 1.3521, then the reverse strategy can be used.
Suppose the forward rate was 1.3500.
You would then borrow $100 USD, buy CAD on the spot market, and invest in the Canadian money market, and buy the USD forward to pay off the loan.
This is shown as follows: 
	Convert to CAD today
	100 * 1.3500 = $135.00 CAD

	90 days from today 
	

	pay off loan 
	100 * (1 + (0.0380 * 90/360)) = 100.95 USD outflow

	CAD investment 
	135 * (1 + (0.0450 * 90/365)) = 136.50 CAD inflow 

	purchase USD forward
	136.50 / 1.3500 = 101.11 USD

	net profit (per $100 USD)
	101.11 - 100.95 = $0.16 USD


Quoting Conventions

The previous example was somewhat oversimplified.
There was no bid-ask spread in the spot FX rate and the loan and investment interest rates were assumed equal.
In reality, to calculate valid forward prices one needs to have the valid bid-ask prices of the spot rates, and separate loan and investment interest rates. 

Forward rates can be quoted in two ways, as an "outright" quote, or as forward points (also called a swap rate).
The outright quote is simply a bid-ask price same as the spot market quotes.
The forward points are the amount that needs to be added to or subtracted from the spot rates.
The following illustrates the two quoting methods: 
	spot rates 
	1.3500 - 1.3505 CAD/USD

	forward points 
	90 - 95

	outright forward rates
	1.3590 - 1.3600 CAD/USD 


Premiums and Discounts

As previously discussed, the forward rates are closely related to the spot rates and interest rates of the two countries. A result of the IRP theory is that for the country with the higher interest rate, its currency is weaker in the forward market than in the spot market. As shown in the previous example, the Canadian interest rate was higher than the US interest rate, and the resulting theoretical forward rate was 1.3521 CAD/USD, compared with the spot rate of 1.3500 CAD/USD. The terms premium and discount refer to whether the forward rates are higher or lower than the spot rates. A premium means the forward price is higher than the spot price and a discount means lower.
In this case the forward rate is then at a premium of 21 points. 

In order to apply forward points to a spot rate to come up with an outright quote for the forward price, one needs to know whether the forward points are premiums or discounts.
For premiums, bid forward points are added to bid spot prices and ask forward points are added to ask spot prices.
For discounts bid forward points are subtracted from ask spot prices and ask forward points are subtracted from bid spot prices.
If all this seems confusing, just remember the rule that the
bid-ask spreads of the forward price should always be greater than the spot price, and that the sum of the bid-ask spreads of the spot price and forward points should equal the spread of the forward price.

The bigger spread in the forward market can be viewed as compensation for the increased risk the market maker takes in the forward market relative to the spot market. 
	Example of a premium: 
	 
	Spread

	spot rates 
	1.3500 - 1.3505 CAD/USD 
	5 points 

	forward points 
	(+90) - (+95) 
	5 points 

	outright forward rates 
	bid = 1.3500 + 0.0090 = 1.3590 
	 

	 
	ask = 1.3505 + 0.0095 = 1.3600 
	 

	 
	1.3590 - 1.3600 CAD/USD 
	10 points 

	 
	 
	 

	Example of a discount:
	 
	Spread

	spot rates 
	0.7405 - .7410 USD/CAD 
	5 points 

	forward points 
	(-90) -(-95) 
	5 points 

	outright forward rates 
	bid = 0.7405 - 0.0095 = 0.7310 
	 

	 
	ask = 0.7410 - 0.0090 = 0.7320 
	 

	 
	quote = 0.7310 - 0.7320 CAD/USD
	10 points 


Detailed Forward Rate Calculation

We will now provide sample calculations of both a premium and a discount forward price using more realistic data. Consider the following scenario: 
	spot rate CAD/USD 
	1.3500 - 1.3506 
	 

	spot rate USD/CAD 
	0.7404 - 0.7407 
	 

	90 day Canadian interest rates
	5.98 % investment
	6.02 % loan 

	90 day US interest rates 
	3.92 % investment
	3.98 % loan 


Example of a forward premium calculation:
If a Canadian company needs to have USD in 90 days, it can buy USD forward, or pursue the following strategy.
Borrow CAD, convert to USD, invest in USD for 90 days. 
	Canadian borrowing costs
	1 + (0.0602 * (90/365)) = 1.01484 CAD

	Converting CAD to USD 
	1.3506 CAD 

	Total cost 
	1.01484 * 1.3506 = 1.3706 CAD 

	US investment income 
	1 + (0.0392 * (90/360)) = 1.0098 USD 


The forward price required for the two strategies to break-even (i.e. no arbitrage) would be 1.3706 / 1.0098 = 1.3575 CAD/USD.
Note this is the forward ask price of the USD.
The inverse of this (1 / 1.3575 = 0.7366) is then the forward bid price of the CAD (i.e. sell USD / buy CAD). 

CAD/USD forward points = 1.3575 - 1.3506 = +0.0069 (a premium)
USD/CAD forward points = 0.7366 - 0.7404 = -0.0038 (a discount) 
Example of a forward discount calculation:
If a US company needs to have CAD in 90 days, it can buy CAD forward, or pursue the following strategy.
Borrow USD, convert to CAD, invest in CAD for 90 days. 
	US borrowing costs 
	1 + (0.0398 * (90/360)) = 1.00995 USD

	Converting USD to CAD 
	0.7407 USD 

	Total cost 
	1.00995 * 0.7407 = 0.7481 USD 

	Canadian investment income
	1 + (0.0598 * (90/365)) = 1.01475 CAD


The forward price required for the two strategies to break-even (i.e. no arbitrage) would be 0.7481 / 1.01475 = 0.7372 USD/CAD.
Note this is the forward ask price of the CAD.
The inverse of this (1 / 0.7372 = 1.3565) is then the forward bid price of the USD (i.e. sell CAD / buy USD). 

USD/CAD Forward points = 0.7372 - 0.7407 = -0.0035 (a discount)
CAD/USD Forward points = 1.3565 - 1.3500 = +0.0065 (a premium) 
	To summarise the results
	 
	Spread

	Forward rate CAD/USD 
	1.3565 - 75 
	0.0010 

	Forward points CAD/USD 
	(+0.0065) - (+0.0069)
	0.0004 

	Forward rate USD/CAD 
	0.7366 - 72 
	0.0006 

	Forward points USD/CAD 
	(-0.0035) - (-0.0038)
	0.0003 

	 
	 
	 

	Recall the spot rates 
	 
	 

	Spot rate CAD/USD 
	1.3500 - 1.3506 
	0.0006 

	Spot rate USD/CAD 
	0.7404 - 0.7407 
	0.0003 


As a check on the calculation, note that the spread of the spot plus the spread of the forward points equal the spread of the outright forward price.
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