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he concept of funding value adjustment (FVA) - the cost over-and-above the 
risk-free rate incurred by the institution to fund derivative positions - is now 

well-known by the market [1], [2], [3]. It arises primarily due to the asymmetry in 
the funding of uncollateralized client trades versus the hedges that are executed 
in the professional market under two-way zero threshold collateral support 
agreements (CSA).

What has received little attention are the additional funding costs associated with 
initial margin (IM) in the context of central clearing and bilateral collateralization. 
This article shows that when trades are collateralized, the FVA is still present but 
there is an additional adjustment, namely margin value adjustment (MVA). This is 
the cost of funding the initial margin.

MVA

Consider a single uncollateralized client trade, hedged by the originator with a 
professional counterparty under a two-way, symmetric, zero threshold CSA. If the 
mark-to-market (m2m) of the client deal is positive, then the m2m of the hedge 
will be negative. Ignoring posting lags and minimum transfer amounts, the book 
runner will be required to post collateral to the counterparty under the CSA. 
Typically the bank will fund this collateral by borrowing the required cash at its 
funding rate of Libor + S where S is the bank’s term funding cost.

Likewise, if the client trade shows a loss, there will be an offsetting m2m gain 
on the hedge. In this case, the bank will receive collateral which can then be 
invested. Applying a bid-offer to S will give the return that can be achieved on this 
investment.
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Define the FVA as the expected funding cost over the life of the swap. This is 
broken down into a cost, where collateral is posted, and a benefit, where it is 
received. Or:

Note that the funding spread reflects potential double - counting in credit 
value adjustment (CVA) and debt value adjustment (DVA), which is outside the 
scope of this article. The bid and offer applied to S reflect the spreads paid or 
earned by the desk and are the survival probabilities of the originating bank and 
the counterparty respectively. The EPE and ENE are the discounted expected 
positive and negative exposures respectively which have been derived by 
marking the portfolio in question through simulation of the underlying under a 
given stochastic process as shown in Figure 1. Here a LIBOR market model [4], 
[5] calibrated to US dollar swaption data from January 2015 will be used for all 
simulations.

Figure 1: Generic EPE and ENE profiles for a swap paying fixed 
(source: Calypso)
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In terms of clearing, we initially consider two scenarios - where the hedge trade 
from an uncollateralized client position is cleared and where client clearing is 
directly employed. In both cases there are two margin requirements. One is the 
IM which is paid upfront and recalculated at least daily, and the second is the 
variation margin (VM), which is equal to the m2m movement of the trade itself. If 
the m2m moves against the clearing member, then collateral equal to that m2m 
loss must be posted. Likewise if there is a m2m gain, the clearing member will 
receive cash or securities equal to the m2m which is also calculated at least daily. 
Hence funding the VM is directly analogous to FVA.

However, FVA is a bilaterally contingent calculation which is a function of the 
survival probabilities of both the client and the originator. In a clearing context, if 
the counterparty defaults, then the clearing house will replace the defaulted party 
with another clearing member. The result:

In other words, VM is only contingent on the ongoing viability of the arranger. IM is 
intended to cover the potential losses from the time of the default of the arranger 
to actual closeout of the position.

The calculation of the IM varies depending on the clearing house. Generically it is 
a value-at-risk (VaR) calculation, corresponding to an assumed closeout period 
of risk, using historic simulation based on 5-10 years of market data. As such, 
it is a portfolio level calculation where the incremental effect of a new trade is 
considered. The exact tail loss statistic defining the IM will vary depending on the 
exchange. The IM is recalculated and re-margined at least daily. In contrast to 
FVA, there is no benefit to IM, which is always posted to the exchange. Therefore 
we define:

Where IMi is the forward initial margin for timestep, which is subsequently 
discounted at the risk free rate DFi. Here we have separated IMi and the 
discounting for clarity.
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By extension, Basel III [6], [7] has now released guidelines for the margining of 
non-centrally cleared derivatives. For this OTC case, both the FVA and the MVA 
will be contingent on the survival of the counterparty and originator as there is no 
exchange to replace a defaulted member. Hence FVAOTC = FVA as defined in (2) and 
(3). Likewise we have:

The two main concerns in calculating forward IM are the portfolio offset that 
might occur from any existing trade set and any convexity present in the new 
trade itself. The portfolio effect can materially reduce the netted incremental IM 
of a new trade. Similiarly, convexity can affect the margin calculation as well. Also 
the portfolio will change through time, as trades mature, thereby altering the 
portfolio offset. Capturing these effects can be done by rolling the valuation date 
forward through time. Define the effective date as t0 and the maturity date as T. 
The initial trade to be margined can be written as:

Where F represents the pricing of the derivative in question. Rolling the valuation 
date forward to t = t0 + i , we obtain:

Where Fi is the future valued trade. There are several ways to roll the valuation 
date forward [4]. For purposes of illustration, the methodology will be kept 
relatively simple. Consider the yield curve instance at t0. Now seek a valuation at ti 
= t0 + i. The forward rates are left unchanged between the two dates. In particular, 
when pricing at ti, the discount factors for pricing cashflows are the same as the 
discount factors at t0 which were obtained from the t0 curve. 

The initial margin is then the incremental VaR charge of the future valued trade 
against the existing portfolio, 
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The predominant approach to calculating VaR amongst central counterparties 
is historical simulation. Likewise, the recommendations from Basel III for OTC IM 
require historical calibration incorporating a period of stress. In (11) the vector of 
historic shocks is held constant against the forward trades i=1,…,n. In effect, we 
age the portfolio through time and run the VaR calculation by holding the historic 
time series constant. A move to a more flexible Monte Carlo framework would 
allow the development of a more robust forward VaR, but that is beyond our 
scope.

MVA Calculations

With interest rate swaps representing the bulk of cleared trades, it is worth 
looking at this asset class in more detail. To illustrate the application of (11), take 
a 5-year $100m notional interest rate swap, paying fixed semi-annually at-the-
money, receiving LIBOR floating quarterly. For the historical simulation, yield 
curve data from 1250 days spanning 2007 to 2012 were employed as shown 
in Figure 2. The reason being that the predominant paradigm within central 
counterparties (CCPs) is to include the Lehman default as a period of stress within 
the calculations before supplementing it with a more recent representative time 
series. Choosing this time period replicates this methodology generically.

Figure 2: USD swap rate time series for Historical Simulation 
(source: Calypso)
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For the historical simulation, absolute basis point shifts were calculated and 
applied to closing price data from January 2015. The IM is calculated as a 1-day, 
99-percentile, one tailed VaR. The methodology as well as the originator’s funding 
curve is illustrated in Table 1.

The aim was to use a curve where the relative magnitude of the spreads by tenor 
is indicative of what is currently observed in the market. Both the FVA and the 
MVA calculations use this curve.

Applying calculations 7 and 11, the MVA in the CCP context is then calculated in 
Table 2. For the trade in question, the calculated MVA is of the order of $19,000. 
Is this significant? Given that FVA is now a market standard calculation, using 
calculcations 2-4, let us quantify the MVA versus the FVA for a CCP cleared 
trade. To this end, define a series of $100m notional swaps, paying fixed at-the-
money, with maturities from 3 years to 20 years, with the same funding curve as 
previously defined. Calculating both FVA and MVA, the results are summarised in 
Table 3. They show that the MVA is a second order cost relative to FVA although 
the key finding is that the MVA is never less than 20% of the FVA and the MVA can 
be as high as 28%.

Table 1: Shift Calculation for Historical Simulation applied to 
the 5Y Swap Rate and FVA Funding Curve (source: Calypso)

Table 2: MVA calculation for a 5Y swap, paying fixed at-the-
meoney (source: Calypso)
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The consistency of the magnitude of the MVA suggests that the IM could be 
approximated as some factor times the portfolio value for a given time and 
scenario. This would be especially useful in the absence of a full revaluation 
model for calculating IM.

However in practice, calculating a 1-day VaR is only a starting point. There is 
no industry-wide standard for these calculations but in all likelihood a clearing 
house will use a longer margin period of risk such as 5 or 10 days. This will then 
lead to a substantially more conservative IM calculation.

For non-cleared trades, in an attempt to find a standard, ISDA has proposed a 10-
day standard margin period of risk [6], [7]. Recall that:

Scaling the results from Table 3 by indicates that the MVA required under the 
proposed International Swaps and Derivatives Association (ISDA) framework can 
fully approach the magnitude of FVA. Also clearing houses apply multiplicative 
factors to the VaR to capture either perceived lower counterparty credit quality or 
concentration risk in that counterparty’s portfolio. Generically such a factor varies 
between 1 and 2. Hence for a lowly rated, highly concentrated name, the MVA 
could be substantially higher again. In light of the size of recent FVA write downs 
in quarterly results [10], [11], the magnitude of MVA is therefore non-trivial.

Table 3: MVA as a percentage of FVA calculated by tenor for a swap, paying 
fixed at-the-money (source: Calypso)
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In practice, there will be portfolio considerations. The numbers in Table 3 will 
hold where IM is calculated on a gross basis. However if netting is employed 
there will be portfolio off set. Consider the original 5-year swap paying fixed, 
from Table 2, with an off setting three year trade, receiving fixed, with the same 
$100m notional. Allowing netting, the resulting MVA is calculated in Table 4. For 
the first three years there is a reduction in the IM. But once the trade matures, the 
portfolio eff ect is lost. Crucially the total MVA is substantially reduced by two-
thirds. Maximising portfolio off set and netting across exchanges while controlling 
concentration penalties can then provide a substantial benefit in this context.

Structural Infl uences

Beyond the immediate portfolio off set available from netting, the structure of 
individual deals can influence where costs lie as other variables can materially 
alter the importance of the MVA. Beyond ratings and concentration issues, there 
are also liquidity costs and accounting issues. However the basic structure of a 
deal itself can also vary the importance of the MVA.

Consider the scenario given in Figure 3 where a bank is asked to intermediate a 
trade between a dealer and a triple-A client. There is a CSA in place whereby the 
intermediating bank will post collateral when exposures reach $20m. The triple-A 
client, leveraging their rating, will not post until the m2m exceeds $5m. The 
intermediated trade is cleared through a CCP to the dealer.

Peter Zeitsch, Senior Product 
Manager, Calypso Technology

Table 4: Portfolio MVA calculation for a 5Y swap vs an off setting 
3Y swap (source: Calypso)

Figure 3: Trade intermediation (source: Calypso)
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Furthermore there is an existing portfolio of trades. We shall simplify the existing 
portfolio for clarity and represent it as one USD 5 year swap paying fixed to the 
client. The notional on the trade is $1bn. The eff ect of the existing portfolio is 
to significantly reduce the perceived risk of the intermediated trade as the CSA 
thresholds will reduce the incremental exposures. The trade to be intermediated 
is itself a 4 year, $1.5bn swap, paying fixed at-the-money semi-annually versus 
receiving 3 month LIBOR floating. There is incremental FVA risk on the new trade 
up to the CSA thresholds. Calculating this we find:

In other words the MVA is now the primary funding cost of the trade due to the 
eff ect of the CSA. Ignoring the MVA will result in P&L slippage.

For cleared trades, the need to post IM incurs funding costs. Whether cleared 
via a CCP or bilaterally OTC, funding the IM can amount to at least 20% of the 
FVA of a trade. Depending on the exact IM calculation used, this percentage 
can rise significantly. Therefore as market participants move increasingly to 
fully clearing their portfolios, the need to optimize the IM component will grow. 
Also, trade structures that initially may be perceived as having limited funding 
consequences, may still contain non-negligible MVA.
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