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Executive summary 

Chatham Financial is the largest independent interest rate and foreign exchange risk management consulting company, 
serving clients in the areas of interest rate risk, foreign currency exposure, accounting compliance, and debt valuations. 
As part of its service offering, Chatham provides daily valuations for tens of thousands of interest rate, foreign currency, 
and commodity derivatives. 

The interest rate derivatives valued include swaps, cross currency swaps, basis swaps, swaptions, cancellable swaps, 
caps, floors, collars, corridors, and interest rate options in over 50 market standard indices. 

The foreign exchange derivatives valued nightly include FX forwards, FX options, and FX collars in all of the major 
currency pairs and many emerging market currency pairs. 

The commodity derivatives valued include commodity swaps and commodity options. We currently support all major 
commodity types traded on the CME, CBOT, ICE, and the LME. 

 

Summary of process and controls – FX and IR instruments 

Each day at 4:00 p.m. Eastern time, our systems take a “snapshot” of the market to obtain close of business rates. Our 
systems pull over 9,500 rates including LIBOR fixings, Eurodollar futures, swap rates, exchange rates, treasuries, etc. This 
market data is obtained via direct feeds from Bloomberg and Reuters and from Inter-Dealer Brokers. After the data is 
pulled into the system, it goes through the rates control process. In this process, each rate is compared to its historical 
values. Any rate that has changed more than the mean and related standard deviation would indicate as normal is 
considered an outlier and is flagged for further investigation by the Analytics team. 

Once the end of day rates are pulled into our system and checked, the batch valuation process, that generates daily 
valuations of all the positions in our system, is started. 

After the batch valuation process is complete, the Controls and Data Integrity (CDI) team based in Krakow, Poland 
performs the valuations control process. This process is very similar to the rates control process - every valuation is put 
through a series of filters that compare the current value of a trade to its historical value. Among other things, the filters 
flag trades that have moved more than expected based on the change in rates. A member of our CDI Krakow team looks 
into the flagged trades further. This control is generally completed before the beginning of the business day in the U.S. 

 

General valuation methodology – interest rate instruments 

There are three main components needed to value interest rate derivatives: forward curve, discount curve, and volatility 
surface. 

The forward curve and discount curve are calculated from the set of raw data that is generally referred to as the yield 
curve. For USD LIBOR, the yield curve includes LIBOR deposit rates, prices of Eurodollar futures, swap rates, and basis 
swap rates, if applicable. In addition, because the market standard now requires the collateralized derivatives 
represented by swap rates to be discounted at OIS (overnight indexed swap) rates, the current Fed Funds fixing and 
basis swap rates between Fed Funds and LIBOR are included in the yield curve data. The raw yield curve data is input 
into our model, and the forward curve and discount curve are calculated and become the outputs of the model. 
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Chatham employs a process called dual-curve bootstrapping whereby the OIS discount curve and the LIBOR forward 
curve are created simultaneously. The general dual-curve bootstrapping methodology employed in the model is based 
on market-standard methodologies, but the specific smooth curving and optimization techniques are proprietary to 
Chatham. Because interest rate markets are very efficient, even if Chatham’s systems utilize slightly different sets of 
input rates (or a different source for rates) compared to a bank or other valuation source, the results generally are very 
close. Additionally, the same valuation models used to price trades nightly are used to trade every day. As a result, our 
models are constantly validated via our trading operations in the markets in which our clients operate. 

Valuations of trades based on a forward curve other than the base curve for an index (e.g., 1-month USD LIBOR 
compared to the base curve 3-month USD LIBOR), use basis swap rate data. The basis swap data available from the 
market is bootstrapped to convert the flat basis data into a basis curve which gives the model the basis adjustment that 
needs to be applied to generate forward rates for the non-base index. 

For our core valuation models, the volatility surface is used only for valuations of option products. Our systems pull in 
the flat volatility surface several times a day from the data providers. The flat volatility surface is then converted into 
spot volatilities through our calibration process. Like our interest rate bootstrapping process, the general calibration 
methodology is market standard while the smoothing and interpolation techniques are proprietary. 

Swap valuation 
Description: A swap is simply an exchange of cash flows - usually a stream of fixed cash flows is exchanged for a stream 
of floating cash flows. For example, one party agrees to pay cash flows based on a predetermined fixed rate on a 
specified notional amount for a specified period of time. In return, it receives cash flows at a floating rate on the same 
notional amount and period of time. 

Valuation: To value a swap, Chatham determines the expected size of the future cash flows and calculates discount 
factors to apply to those cash flows. For the fixed leg of a swap, the coupon amounts are known upfront (since the 
notionals and the fixed coupon rates are pre-defined as part of the swap agreement). The floating leg of a swap changes 
as interest rates change. The higher interest rates move, the higher the expected cash flows are. Chatham uses the 
forward rates derived from raw yield curve data in the bootstrapping process discussed above to determine the 
market’s expectation of the future cash flows on the floating leg. Finally, both the fixed and floating legs’ cash flows are 
discounted using the calculated discount factors. The fixed and floating leg valuations are then netted to arrive at a 
single valuation for the period. 

Swaption valuation 
Description: An interest rate swaption is an option to enter into an interest rate swap agreement. This instrument gives 
the holder the right but not the obligation to enter into a predetermined interest rate swap at a certain time in the 
future. Chatham uses Black’s model to price European swaptions and either a trinomial tree model or the LIBOR Market 
Model to price Bermudan/American swaptions. The LIBOR Market Model is used in situations where the swaption is 
priced using OIS discount factors. 

Market inputs: Swaptions require the same market inputs as swaps with the addition of implied swaption volatilities and 
cap/floor volatilities quoted by the market. When available, swaption skew data in addition to at-the-money swaption 
volatilities are used as inputs to the model. 

Valuation: For European style swaptions (where the option can be exercised only on one date), we use the swaption 
volatilities and skew data directly. 

For Bermudan and American swaptions (where the option can be exercised on multiple dates), Chatham’s trinomial tree 
model uses a calibration process to determine what volatilities to use. This is necessary as only European volatilities are 
quoted in the market. 
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The LIBOR Market Model uses European swaption volatilities in conjunction with cap and floor volatilities in the 
calibration of the model. Chatham’s calibration processes are robust and the volatilities/prices produced by the models 
are comparable with those used by derivatives dealers during trading. 
 
Cap/floor valuation 
Description: An interest rate cap/floor is an option to manage the rate paid or received throughout the term of the 
contract. The buyer of the option pays a premium which buys the right, but not the obligation, to receive the difference 
between the strike and the underlying index. For example, an option buyer pays the premium to buy a 3-year LIBOR 
floor struck at 1%. Anytime LIBOR is below 1% on a reset date, the floor buyer will receive the difference between LIBOR 
and 1%. 

Market inputs: The inputs for the valuation of interest rate options are market volatility and interest rates. 

Valuation: IR Options are valued using a modification of the Black’s model, known as the shifted lognormal model. As 
interest rates move close to zero or into the negative territory, the traditional lognormal model breaks down because it 
operates under the assumption that the underlying rates will always be positive. The shifted lognormal model 
compensates for this by using a shift to create a lower limit for the range of forward rates accepted as inputs into the 
model. 

Flat cap/floor vols are pulled in from the market and calibrations performed to convert into shifted lognormal spot vols. 
The interest rates that are pulled in from the market are also bootstrapped to calculate both forward rates and discount 
factors. The modified Black formula, which incorporates the shift, is then used to value each caplet/floorlet and the sum 
of the caplet/floorlet values is calculated in order to get the value of the option. 

Corridor valuation 
Description: An interest rate corridor is a combination of a bought cap and a sold cap with different strikes. In a standard 
bought corridor, the corridor buyer buys a cap at a certain strike and sells a cap at a higher strike. On the bought cap, 
the buyer of the corridor pays a premium which buys the right, but not the obligation, to receive the difference between 
the lower strike and the underlying index. On the sold cap, the buyer of the corridor has sold someone else the right, but 
not the obligation, to receive the difference between the higher strike and the underlying index. Because the buyer of 
the corridor is simultaneously buying and selling a cap, the premium on the bought cap is decreased. For example, a 
corridor buyer pays the premium to buy a 3-year LIBOR cap struck at 3%, but that premium is offset by the premium 
they receive on the sold 3-year LIBOR cap struck at 5%. Anytime LIBOR is above 3% but below 5% on a reset date, the 
corridor buyer will receive the difference between 3% and LIBOR. When LIBOR is above 5%, the corridor buyer will 
receive a payoff of 2%. While this strategy makes interest rate protection less expensive, it also limits the amount of 
interest rate protection the corridor buyer can receive. 

Market inputs: The inputs for the valuation of interest rate options are market volatility and interest rates. 

Valuation: The valuation of a corridor is simply the sum of a bought cap and a sold cap. We value these caps according to 
the methodology listed in the cap/floor valuation section. 

Collar valuation 
Description: An interest rate collar is a combination of a bought cap and a sold floor with different strikes. In a standard 
bought collar, the collar buyer buys a cap at a certain strike and sells a floor at a lower strike. On the bought cap, the 
buyer of the collar pays a premium which buys the right, but not the obligation, to receive the difference between the 
underlying index and the higher strike. On the sold floor, the buyer of the collar has sold someone else the right, but not 
the obligation, to receive the difference between the lower strike and the underlying index. Because the buyer of the 
collar is simultaneously buying a cap and selling a floor, the premium on the bought cap is decreased. For example, a 
collar buyer pays the premium to buy a 3-year LIBOR cap struck at 3%, but that premium is offset by the premium they 
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receive on the sold 3-year LIBOR floor struck at 1%. Anytime LIBOR is below 1% on a reset date, the floor buyer will 
receive the difference between 1% and LIBOR. When LIBOR is above 3%, the collar buyer will receive the difference 
between 3% and LIBOR. While this strategy makes interest rate protection less expensive, it also limits the amount of 
interest rate protection the collar buyer can receive. 

Market inputs: The inputs for the valuation of interest rate options are market volatility and interest rates. 

Valuation: The valuation of a collar is simply the sum of a bought cap and a sold floor. We value the cap and floor 
according to the methodology listed in the cap/floor valuation section. 

Cancellable swaps 
Description: A cancellable or extendable swap is a contract that allows the option holder to cancel or extend the swap 
with certain conditions. This instrument is priced as a combination of swap(s) and swaption(s), that when considered as 
a portfolio, are economically equivalent to the cancelable swap. 

Valuation: Cancellable swaps are swaps with embedded swaptions. Therefore, Chatham breaks the cancelable swaps 
into sub-components (swap and swaption), values the sub-components, and aggregates the results. 

 

General valuation methodology – currency instruments 

FX forward valuation 
Description: An FX forward is an agreement to purchase a given amount of currency for a given amount of another 
currency on a contracted date. The FX forward contract obligates the participants either to make the given currency 
exchange (in the case of deliverable forwards) or pay/receive a cash settlement amount (in the case of non-deliverable 
forwards). For example, a contract participant may agree with a counterparty to buy 10 million EUR and sell 13 million 
USD on August 14th, 2014. 

Market inputs: The inputs for the valuation of FX forwards are spot rates, FX forward rates, and the interest rate curve of 
the domestic currency. 

Valuation: FX forwards are valued by comparing the contracted forward exchange rate to the current market exchange 
rate. We bootstrap the interest rate curve to determine the interest rate inputs to the model, as described in more 
detail in our IR valuation methodology. We build an FX forward curve to determine which forward rate pertains to that 
specific maturity. Finally, we use these inputs to calculate the mark-to-market forward value. 

FX option valuation 
Description: An FX option is an option to purchase a given amount of currency for a given amount of another currency. 
The buyer of the option generally pays a premium which buys the right, but not the obligation, either to make the given 
currency exchange (in the case of deliverable forwards) or receive a cash settlement amount (in the case of non-
deliverable forwards). For example, an option buyer pays the premium to buy 10 million EUR and sell 13 million USD on 
August 14th, 2017. If the exchange rate at maturity is higher than 1.30, the option purchaser will exercise the option. 

Market inputs: The inputs for the valuation of FX options are spot rates, FX forward rates, the interest rate curve of the 
domestic currency, and FX volatility for the given currency pair. 

Valuation: FX options are valued using a variant of the Black-Scholes model tailored for currency derivatives. We 
bootstrap the interest rate curve to determine the interest rate inputs to the model, as described in more detail in our IR 
valuation methodology. We construct an FX volatility surface to determine the precisely correct volatility to apply to that 
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specific option maturity and money-ness (how far in or out of the money the option is), and build an FX forward curve to 
determine which forward rate pertains to that specific maturity. Finally, we enter all of these calibrated inputs into the 
Black-Scholes model variant. 

FX collar valuation 
Description: An FX collar is the combination of a purchased option and a sold option at different strikes (e.g., a bought 
call and a sold put). 

Valuation: The valuation of an FX collar is simply the sum of the component valuations (e.g., the sum of a bought call and 
a sold put valuations). We value these collars according to the methodology listed above under the FX option valuation. 

Cross currency swap valuation 
Description: A cross currency swap converts fixed or variable rate obligations in one currency to fixed or variable rate 
obligations in another. In its most basic form, a cross currency swap consists of three elements: an initial exchange of 
principal, periodic interest-based cash flows, and the final return of principal. However, not all of the standard elements 
are required to be present when structuring a cross currency swap. 

Market inputs: The inputs for the valuation of cross currency swaps are spot rates, interest rate curves in both countries, 
and the cross currency basis for the given currency pair. 

Valuation: Cross currency swaps are valued by constructing the cashflows of each side and then discounting them back 
to the present using appropriate discount factors in those currencies. The cashflows of the more liquidly quoted 
currency pair will be discounted using standard discount factors, while the cashflows of the less liquid currency pair will 
be discounted using cross-currency basis-adjusted discount factors. Following discounting, the spot rate will be used to 
convert the PV amount of the non-valuation currency into the valuation currency. 

 

Summary of process and controls – commodity instruments 

Each day at 11:50 p.m. Eastern time, our systems retrieve the same day Futures settlement prices published by the 
various commodities exchanges. This market data is obtained via direct feeds from Reuters DataScope. In addition to the 
Futures settlement prices we also pull volatility data into our systems. After the data is pulled into our system, it goes 
through the rates control process. In this process, each rate is compared to its historical values. Any rate that has 
changed more than the mean and related standard deviation would indicate as normal is considered an outlier and is 
flagged for further investigation by the Analytics team. 

Once the end of day rates are pulled into our system and checked, the Analytics team starts the batch valuation process 
that generates daily valuations of all the positions in our system. 

After the batch valuation process is complete the Analytics team based in Krakow, Poland performs the valuations 
control process. This process is very similar to the rates control process - every valuation is put through a series of filters 
that compare the current value of a trade to its historical value. Among other things, the filters flag trades that have 
moved more than expected based on the change in rates. 

A member of our Analytics team looks into the flagged trades further. This control is generally completed before 11 a.m. 
on the next business day. 
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General valuation methodology – commodity instruments 

There are three main components needed to value commodity derivatives: forward curve, discount curve, and volatility 
surface. 

The forward curve is calculated using a set of raw data inputs generally known as futures settlements. The futures 
settlement prices, published by individual exchanges, are the inputs to the model and the forward curve is the output. 
The methodology to generate the forward curve differs by commodity and conforms to accepted market standards. 

The discount curve creation is similar to what is discussed for the valuation of interest rate derivative products. 

The volatility surface is used only for valuations of option products. Our systems pull in the volatility surface once a day, 
at 11:30 p.m., from the data providers. The volatility data then goes through our calibration process. The general 
calibration methodology is market standard while the smoothing and interpolation techniques are proprietary. 

Swap valuation 
Description: A swap is simply an exchange of cash flows - usually a stream of fixed cash flows is exchanged for a stream 
of floating cash flows. For example, one party agrees to pay cash flows based on a predetermined fixed price on a 
specified volume for a specified period of time. In return, it receives cash flows at a floating price on the same volume 
and period of time. 

Market inputs: The inputs for the valuation of swaps are commodity forward curve built from the futures settlement 
prices described previously and the interest rate curve in the currency that is the market standard for quoting the 
commodity. 

Valuation: To value a swap, Chatham determines the expected size of the future cash flows and calculates discount 
factors to apply to those cash flows. For the fixed leg of a swap, the cash flows are known upfront (since the volumes 
and the fixed price are pre-defined as part of the swap agreement). The floating leg of a swap changes as forward 
commodity price changes. The higher that the commodity prices move, the higher the expected cash flows are. Chatham 
uses the forward prices derived from raw futures settlement data in the bootstrapping process discussed above to 
determine the market’s expectation of the future cash flows on the floating leg. Finally, both the fixed and floating legs’ 
cash flows are discounted using the calculated discount factors. The fixed and floating leg valuations are then netted to 
arrive at a single valuation for the period. For Asian swaps, the floating leg price is computed as an average price for the 
month. The bootstrapping process allows us to compute daily forward prices for a month which are then averaged to 
obtain the floating leg price. Currently, Chatham supports valuations for both Asian and European styled swaps. 

Commodity call/put valuation 
Description: A commodity call/put is an option to manage the price paid or received throughout the term of the 
contract. The buyer of the option pays a premium which buys the right, but not the obligation, to receive the difference 
between the strike and the underlying commodity price. For example, an option buyer pays the premium to buy a Brent 
Crude Oil floor struck at $100. Anytime the Brent Crude Oil Price is below $100 on a reset date/dates, the floor buyer 
will receive the difference between the Brent Crude Oil Price and $100. Chatham supports the valuation of both Asian 
and European styled option products. 

Market inputs: The inputs for the valuation of commodity options are market volatility, commodity futures prices, and 
the interest rate curve in the currency that is the market standard for quoting the commodity. 

Valuation: Chatham employs two valuation methodologies for valuing options depending on whether they are Asian 
Options or European options. Asian options are valued using a variation of the Discrete Asian methodology. European 
Options are valued using Black’s model. We pull in a volatility surface, per commodity, from the market and perform 
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calibrations. The interest rates that we pull in from the market are also bootstrapped to calculate discount factors. We 
also pull in futures prices, per commodity, and bootstrap them to get the commodity forward curve. We then use the 
relevant formula to value each individual call/put in the strip and sum their values to get the value of the option. 

 

General valuation methodology – CVA/DVA 

FASB ASC 820 (formerly SFAS No. 157, Fair Value Measurements) indicates that nonperformance risk, including the 
counterparty’s credit risk and the entity’s own credit risk, must be incorporated in the valuation of derivative 
instruments. Because the majority of interest rate and foreign exchange derivatives are subject to master netting 
arrangements (ISDA Master Agreements), the unit of valuation must be each counterparty portfolio for all derivatives 
subject to that arrangement (since netting, collateral postings, threshold amounts, etc., apply at that level). However, 
since Topic 815 is a transaction-based standard for purposes of effectiveness testing and measurement, the unit of 
account is the individual derivative transaction. Thus, nonperformance risk must be calculated at the portfolio level and 
allocated to the trade level. 

Chatham uses a total expected exposure approach, incorporating both the current and the potential future credit 
exposures of both parties to the trade, for most CVA/DVA calculations to incorporate nonperformance risk for derivative 
valuations. The specifics of Chatham’s methods for calculating nonperformance risk are covered in a separate 
whitepaper.1 

 

Accounting considerations 

Hedged items 
For effectiveness testing purposes under FASB ASC 815 (formerly SFAS No. 133, Accounting for Derivative Instruments 
and Hedging Activities), Chatham builds/models and values the hedged items (for fair value hedges) or forecasts the 
expected future cash flows (for cash flow hedges), based on the specific underlying characteristics of the items or 
transactions being hedged. Such hedged items are valued in the same manner as the derivatives mentioned above, using 
current market inputs to value the future cash flows of each item/transaction. 

Depending on the designation, Chatham’s effectiveness tests may be based on regression analysis and/or various dollar-
offset methods, including the “change in fair value” method, the “change in variable cash flows method”, the 
“hypothetical derivative” method, etc., among others. Many of these methods are illustrated in FASB ASC 815. See our 
hedge designation memos prepared at the inception of each hedging relationship for additional detail and specifics 
related to each hedge. The results of our tests are then posted to our website and/or emailed directly to the client. 

 

1 See Incorporating Nonperformance Risk in Interest Rate and Foreign Exchange Derivative Valuations in Accordance with ASC Topic 820, dated October 2010. 

Transactions in derivatives have significant risks, including, but not limited to, substantial risk of loss. You should refrain from entering into any derivative transaction 
unless you have fully understood the terms and risks of the transaction, including the extent of your potential risk of loss. This material is neither a research report 
nor a trading recommendation prepared by any Chatham Financial group entity. You should not rely solely on this communication in making trading decisions and 
should consult your own advisers with respect to any derivative transaction. 
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