
Total Return Swap with Mathematica 10 
 

Total return swap, which is probably better known under its abbreviation TRS, is another popular derivative contract that was developed from a traditional swap 
format to enable synthetic replication of financial asset.  In TRS one side pays regularly a known rate (fixed or floating money-market index)and receives total 
return (all income +/- capital gain) of the underlying asset. The rate leg is known as ‘financing’, the other as ‘return’. The asset can be any tradable instrument – 
equity, bond, commodity or financial index. TRS format therefore enables to gain exposure to financial instrument without actually owning it. Thanks to this, TRS 
have become popular tool for exposure access by many opportunistic players such as hedge funds and leverage-seeking investors.  
Although TRS has been classified  as credit derivative product,  this categorisation is too narrow. The contract transfers all risk factors of an underlying asset 
(market and credit) and therefore requires broader definition as replication product. Equity and commodity swaps are actually a variation of TRS in their 
respective markets.  
Valuation of TRS follows the principles applicable in the traditional swap market. The TRS is priced at inception by determining the fixed rate (or margin on the 
floating index) such that the value of the both legs is identical. Mathematica 10, similar to all previous tasks, provides right functionality and tools to price not 
only simple but also more complex TRS. 
 

Illustration scheme of the TRS: 
 
 
 
 
 
 
 
 
 
 
 
 
As the above transaction scheme demonstrates, TRS 
transforms the physical asset into synthetic one  where the 
investor effectively  gains access to the economic 
performance of the asset without the necessity to purchase it.  
 
This offers number of advantages  (i) balance sheet utilisation, 
(ii) access to the restricted markets, (iii) currency risk 
elimination and (iv) investment horizon adjustment (TRS 
maturity and the asset maturity can be different, assuming 
that asset maturity > TRS contract maturity). 
 

 

Consider a case where investor wants to gain an 
access to the emerging markets bonds universe, 
but is limited by currency, liquidity concerns of the 
EM universe or physical ownership constrains. 
(S)he can enter into a TRS contract on the  JP 
Morgan USD Emerging Markets index which is 
tradable and liquid instrument that tracks 
performance of the  USD-denominated EM bonds. 
The investment horizon is set for 1Y and the 
financing leg is supposed to pay USD 1M Libor + 
margin. The objective is to price the TRS – i.e. 
determining a fair-value margin such that the NPV 
of both legs are identical.  
 

1) Financing leg: 
We build the Libor curve  first: 
 

 
And define the discount factor and Libor as follows: 

 
 

The 1M Libor curve looks as follows: 

 
These rates will be paid on the financing leg over 
the period of the contract. 
 

2) Total return leg: 
The objective is to determine the total return on 
the EMB index in one year.  
 
We first look at the past 3Y history: 

 

Bank Investor 

Asset 
Total return:  
- fees 
- cash flows 
-price changes 

Fixed/Float rate + margin 



The index has been quite volatile: 

Although under the TRS  the return is typically determined 
from the known parameters, we ca do better and estimate 
the future index value thought simulation. Given the nature of 
the underlying assets, we select the CIR stochastic  process 
(mean-reverting square-root diffusion) for this task. 

a) Calibrate the CIR process to the past data 
b) Run the simulation for 1Y period 

c) Get the expectation and total return = 
𝑃(𝑡)

𝑃(0)
− 1 

 

 

 

The calibrated CIR process returns realistic estimates 
of the future paths. From here we can easily obtain 
the expected value of the index for the next 12 
months: 
 

 

 
Giver the recent history we expect the index to 
increase its value over the next 12 months. 
Once the expected value is known, we can get the 
total return from initial and final value of the index: 
 

 
We estimate the index return in the range 1.33% 
(ignoring intermediate flows). 
 

Knowing the return leg performance, we can now 
price the TRS easily by solving the swap equation 
for the unknown margin: 
 
𝑇𝑅 ∗ 𝐷𝐹[1𝑦] = ∑(𝐿𝑖𝑏𝑜𝑟[𝑖] +𝑚𝑎𝑟𝑔𝑖𝑛) ∗ 𝑑𝑡 ∗ 𝐷𝐹[𝑖]  
 

 
The fair-value margin on the financing leg is 0.66%. 
 
The financing leg flows: 

 

 
The cash flow table: 

 

 
In short: the valuation of TRS in Mathematica 10 is quick 
and simple and the platform naturally extends its reach 
beyond the horizon offered by standard valuation 
techniques.  

 


