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1.  Introduction 

1.1. Introduction 

NIBC is  act i ve ly  look ing for  innovat i ve s t ructu res which a l low i t  to  generate l iqu id i t y by 

us ing the assets  on  i ts  ba lance sheet  or  to  a rb i t rage assets  purchased in  the  market .  

Previous ly  assets  warehoused espec ia l ly  for  th is  purpose,  whether  purchased in  the  market  

or  in ternal l y or ig inated.  Unfor tuna te ly the marke t  for  CDOs has (momentar i ly? )  evaporated ;  

the unfavourable market  condi t ions as a resul t  o f  the credi t  c runch have resul ted in  a  

sharp dec l ine in  demand for  these products .  Even though the fu ture of  the CDO-market  is  

uncer ta in ,  NIBC wants  to  be prepared for  the eventual i t y o f  the market  reopening.  

Therefore the company is  ac t ive ly research ing innovat i ve s t ructu res which could be used in 

fu ture s t ructu red t ransact ions.  

 

One of  the s t ructu res under s tudy is  re la ted to  mul t i -currency revolvers .  Mul t i -currency 

revolvers  a re ins t ruments  cons is t ing of  a  revolv ing note  denominated in  a  currency other  

than the base currency of  the major i ty o f  the notes issued by the CDO. These ins t ruments  

combine the r isks  re la ted to  currency mismatches wi th  the r isks  assoc iated wi th  revolv ing  

ins t ruments .  

 

As of  yet ,  few t ransact ions have been done which inc lude mul t i -currency revolvers  and  

l imi ted in format ion is  avai lab le  on th is  top ic .  NIBC has some exper ience wi th  the inc lus ion  

of  mul t i -currency ins t ruments  in  i ts  f inanc ia l  s t ruc tures;  however,  they a re in te rested in  

explor ing a l te rnat i ve so lut ions to  those used by them unt i l  now.  Therefore the research  

object ive of  th is  thes is  i s  formulated as:  

 

- To understand what kinds of multi-currency hedging techniques are currently applied in the 

market; and 

- To assess the impact of the hedges used to manage the risk related to the multi-currency 

revolvers on the capital structure and costs associated with the structure. 

To provide s t ructu re to  th is  research a number o f  research quest ions wi l l  be formulated in  

the fo l lowing sect ion.  These research quest ions wi l l  serve as guidance dur ing the research 

process and ensure that  a l l  necessary s teps requi red to  achieve the research object ive wi l l  

be taken.  

1.2. Research questions 

The f i rs t  s tep to  achieve  the research object ive(s)  wi l l  be to  document  the bas ic  propert ies  

of  CDOs,  and expla in  how they work .  Subsequent ly,  the ro le  and in f luence of  the rat ing 

agenc ies on the s t ructur ing process wi l l  be h igh l ighted.  This  leads to  the fo l lowing  

research quest ions:  

 

1) What  is  a  CDO? How does a CDO work?  And what  is  the ro le  of  the rat ing agenc ies 

in  the s t ruc tur ing  of  CDOs? 

 

The  in terest  o f  NIBC,  however,  is  not  d i rec ted at  CDOs per  se,  but  spec i f ica l ly  a t  the 

poss ib i l i t ies  of  hedging  mul t i -currency r isk .  The organisat ion has been invo lved  in  CDO 

st ructur ing fo r  qu i te  some t ime and has the knowledge and capabi l i t i es  to  successfu l ly  
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complete a t ransact ion.  Some of  i ts  previous t ransact ions have  inc luded assets  

denominated in  currenc ies other  than the CDO’s base currency to  increase the por t fo l io  

d ivers i f icat ion .  But  whi le  these fore ign denominated assets  increase the d ivers i f icat ion  

benef i ts ,  they do in t roduce currency and in terest  ra te r isk  to  the s t ructu re.   

Fore ign currency r isk  emanates f rom f luc tuat ions in  the fore ign exchange rate.  In terest  

ra te r isk  is  a  consequence of  the d i f ferent  base in terest  ra tes spec i f ic  to  the d i f ferent 

domic i les ,  for  example EURIBOR in  EMU-countr ies  versus UK-Libor  in  the Uni ted Kingdom.  

These  f luc tuat ions  can cause a mismatch between the va lue  of  the cash f lows obta ined  

f rom the assets  ( fore ign currency)  and payable to  the l iab i l i t ies  (base currency) .  To hedge 

th is  mismatch NIBC has employed var ious hedging techniques,  predominant ly per fect  

assets  swaps.  These hedging techniques however have p roven to  be expens ive and qui te  

r ig id .  To reduce these negat ive consequences  f rom hedging,  NIBC is  invest igat ing the  

impact  o f  the  inc lus ion of  revolv ing mul t i -currency notes  in  i ts  CDO st ructures.  In  order  to  

proceed wi th  the research,  the propert ies  of  these ins t ruments  wi l l  be documented and the 

consequences of  the i r  inc lus ion in  CDO-st ructures wi l l  be invest iga ted.  The fo l lowing 

research quest ions wi l l  cover  these issues:  

 

2)  What  is  a  mul t i -currency revolver? And how does the inc lus ion o f  a  mul t i -currency  

revolver  in f luence the CDO capi ta l  s t ruc ture  and  water fa l l
1
? 

 

NIBC is  no t  the  f i rs t  f inanc ia l  ins t i tu t ion look ing at  mul t i -currency revolvers  as a  means to  

hedge currency exposure.  Mul t i -cur rency revolvers  have been used by other  issuers .  At  

present ,  a  number of  s t ruc tures,  which apply some form of  a  mul t i -cur rency revolver  as a 

hedge for  fo re ign exchange r isk ,  are in  the market .  

Imi ta t ion is  the s incerest  form of  f la t tery ;  ins tead of  t ry ing to  re invent  the  wheel ,  th is  thes is  

wi l l  f i rs t  review the cur rent  pract ises employed in  the market  and compare the i r  bas ic  

propert ies .  Th is  resul ts  in  the th i rd  research quest ion:  

 

3) What  k ind of  hedging s t ructures are  current ly  be ing or  have been employed in  

CDOs which inc lude mul t i -currency revolvers?  

 

The hedging s t ructures employed in  severa l  t ransact ions wi l l  be invest igated and c lass i f ied 

in to  severa l  categor ies .   

 

The ef fec t i veness of  the  var ious hedging s t ructu res found in  exis t ing CDOs wi l l  be tes ted  

on a base case model :  an exis t ing CDO st ructured by NIBC involv ing mul t i -cu rrency 

assets .  Th is  model l ing exerc ise and the subsequent  compar ison of  the var ious s t ructures  

are captured in  the four th  research quest ion:  

 

4)  What  is  the impact  o f  implement ing these hedging s t ructures in  our  base case  

model? And how should these s t ructures be compared?  

 

The main hedging-s t ructures wi l l  be implemented in  the exis t ing model ,  and used to  

s t ruc ture a CDO that  wi l l  comply wi th  a predete rmined set  o f  requi rement .  These var ious  

                                                           
1
 The wate r fa l l  s t ipu la tes  the ru l es  by which t he cash f low ava i lab le  to  an issue r  i s  a l located t o  meet  

the expenses ,  payments  to  t ransac t ion count erpa r t ies ,  and the debt  serv ice  payments  owed to  

ho lders  o f  the var i ous  c las ses  o f  secur i t y  i ssued in  c onnec t ion wi th  the t ransac t ion.  
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st ructures are l ike ly to  resul t  in  CDOs that  d i f fe r  in  both r isk  and cost  as  wel l  as  in  re turn  

on the equi ty t ranche and ease wi th  which re investments  could occur .  The resul ts  o f  th is  

s t ruc tur ing exerc ise wi l l  be then compared based on a set  o f  re levant  c r i ter ia .  Th is  b r ings  

us to  the most  in te rest ing and f ina l  research quest ion:  

 

5)  Which hedging s t ructure which uses a mul t i -currency revolver  prov ides the most  

e f f ic ient  hedge fo r  our  base case CDO? 

 

In  summary the research per formed in  th is  thes is  should a l low fo r  a  comprehens ive 

overview of  the work ings of  a  CDO, the impl ica t ions of  us ing mul t i -currency revolvers  in  

CDO t ransact ions and the per formance of  mul t i -currency revolv ing hedging s t ructures.  The 

compar ison between the var ious s t ructures ident i f ied in  answer ing quest ion 3,  based on  

the cr i ter ia  estab l ished under research quest ion  4,  wi l l  de termine which  hedging s t ructure  

is  most  e f f ic ient  and should thereby ensure that  the research object i ve is  achieved.   

1.3. Research Methodology 

To come to a genera l  unders tanding of  the s teps that  need to  be taken in  order  to  rea l ise  

the research object i ves a research f ramework is  used.  A research f ramework is  a  

schemat ic  representat ion of  the research object i ve and visual ises the research perspect ive 

(Verschuren and Doorewaard 2005).   
 

The research f ramework  used in  th is  research p ro jec t  is  depic tured in  f i gure 1-1.  

Figure 1 -1 : Research Framework 

Step 1 :  S tudy the mechanics  o f  CDOs,  ra t i ng agenc ies ’  methodology,  the CDO market ,  

fo re i gn exc hange hedging  techn iques  and p re l im inary  s tudy ac t i v i t ies  (such  as 

exper t  d iscuss ions ) .  

S tep 2 :  Document  the cu r rent  app l i ca t ion o f  VFN i n  CDO s t ruc tures .  

S tep 3 :  Dete rm ine the main  mul t i -cur renc y CDO s t ruc tures .  

S tep 4 :  Create  a  number  o f  c r i te r i a  to  ob jec t i ve ly  assess  the per fo rmance o f  the va r i ous  

s t ruc tures .  

S tep 5 :  Ana lys e the per f ormance o f  the s t ruc tures  us ing the c r i te r ia .  

S tep 6 :  Formula te  recommendat ions  wi th  rega rds  to  the usage o f  VFN in  CDO s t ruc tures .  
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The s teps in  th is  research f ramework a re formulated,  f rom le f t  to  r ight ,  as  fo l lows:  

 

To achieve the research object ives as formulated in  sect ion 1.2 a d iverse set  o f  knowledge 

and sk i l ls  wi l l  have to  be developed.  For  example to  be able to  d i f ferent ia te  between 

benef i ts  o f  the innova t ions in  hedging fore ign exchange r isk  and those of  genera l  hedging 

pract ises used in  CDO st ructures,  expert  knowledge on market  for  CDO is  requi red.  

Fur thermore,  to  evaluate these innovat ions they wi l l  have to  be tes ted  in  a  CDO st ructure .  

To successfu l ly complete the model l ing of  such a CDO, the mechanics  of  a  CDO have to  be 

unders tood.  For  a  thorough evaluat ion process of  the var ious s t ructures sound cr i ter ia  

must  be used.  

Therefore in  s tep 1 the theoret ica l  f ramework wi l l  be establ ished,  s t ipu la t ing the l i terature  

and knowledge sources used to  execute the consecut ive s teps in  th is  research pro ject .  The  

theoret ica l  f ramework cons is ts  o f  genera l  theory re la ted to  CDO s t ructur ing,  hedging  

fore ign exchange r isk  and the methodologies used by  the  rat ing  agenc ies to  s t ress tes t  

CDO st ructures.  Al l  these sources wi l l  be se lected on the bas is  o f  a pre l iminary s tudy 

conducted on th is  top ic  which inc luded var ious lec tures and expert  in terviews.   

 

Sc ient i f ic  knowledge in  the area of  hedging fore ign exchange r isk  in  CDO st ructures us ing  

var iab le funding notes i s  lack ing.  Therefore th is  knowledge wi l l  f i rs t  have to  be gained by 

empir ica l ly s tudying  of  mul t i -currency CLOs which current l y apply  these techniques and a re  

t raded in  the market ,  s tep 2.  This  in i t ia l  s tudy wi l l  contr ibute to  answer ing the f i rs t  par t  o f  

the research object i ves as formulated in  sect ion 1.2.  

 

Af ter  having executed s tep two of  th is  research f ramework,  the main types of  s t ruc tures  

us ing VFNs should be establ ished.  To a l low fo r  a  re levant  compar ison between them, these  

s t ructures should  be exposed to  s imi lar  tes ts .  The  CDO st ructu res should on ly  d i f fe r  wi th  

regards to  the hedging technique they apply whi le  keeping a l l  e lse equal .  These s t ructures  

wi l l  be developed in  s tep 3 of  th is  research f ramework.  

The cr i te r ia  used in  assess ing these s t ructures should a l low for  a  fa i r  and object ive  

compar ison between the  var ious  s t ructures,  whi le  tes t ing for  the re levant  features o f  the  

s t ructures.  The cr i ter ia  should fac i l i ta te  an easy compar ison between the per formances of  

the var ious s t ructures g iven the hedging technique used.  The appropr ia te cr i ter ia  fo r  th is  

process wi l l  be establ ished in  s tep 4.  

 

The resul ts  obta ined at  s tep 5 wi l l  be the outcome of  the assessment  o f  the d i f ferent  

s t ruc tures and wi l l  form the bas is  o f  the recommendat ions.  The g is t  o f  these  

recommendat ions wi l l  be der ived  f rom a mutua l  compar ison between the per formance o f  

the s t ructures and f rom the resul ts  o f  an analys is  o f  the behaviour  o f  each ind iv idual  

s t ruc ture.   

 

At  the  utmost  r igh t ,  ind icated wi th  s tep 6  in  the  above f igure,  the recommendat ions ind icate  

the f ina l  s tep of  th is  research pro ject .  These recommendat ions should const i tu te  an answer  

on the research object i ves.  In  o ther  words,  they should expla in  the impact  o f  the var ious  

hedging s t ructures on  the per formance of  CLOs and therewi th  conc lude th is  research.   
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1.4. Research strategy  

In  order  to  accompl ish the s teps set  out  in  the research f ramework  and thus fu l f i l  the 

research object i ve,  three types of  research s t ra teg ies wi l l  be  appl ied:  desk research,  

ground theory approach and exper iments .  

 

Desk research 

The in i t ia l  s teps  in  th is  research wi l l  const i tu te  o f  desk research  in  which  exis t ing  mater ia ls  

are used such as NIBC’s  in ternal  documents ,  re levant  books,  research papers ,  ra t ing  

agency repor ts  and market  data.  These mater ia ls  provide an  access ib le  and comprehens ive  

source of  in format ion and provide the necessary knowledge to  formulate answers to  

research quest ions 1,  2  and 4.  

 

The grounded theory approach 

Unfor tuna te ly desk research wi l l  fa l l  shor t  o f  answer ing the th i rd  research quest ion,  which  

requi res a degree of  knowledge not  found in  any readi l y avai lab le  sources.  Therefo re,  in  

answer ing these quest ions a d i f ferent  research s t ra tegy wi l l  be appl ied:  the grounded 

theory  approach.  By us ing the grounded theory approach d i f feren t  theoret ica l  ins ights  can  

be gained by s tudying and compar ing the character is t ics  of  d i f ferent  CDO st ructures which 

are current l y used in  the market .  Th is  par t  o f  the  research wi l l  determine  which fac tors  are  

common to mul t i -currency CDO, establ ish ing the essent ia l  features of  VFN based hedging 

s t ructures.  Therewi th  th is  approach wi l l  resu l t  in  the documentat ion of  new theore t ica l  

concepts  and contr ibute to  the theory develop ing  approach of  th is  research.  

 

Experiments  

The f ina l  research ques t ions,  quest ion 4 and 5,  wi l l  be answered us ing an exper imenta l  

research s t ra tegy.  The theory  developed by app ly ing desk research and  the ground theory  

approach wi l l  be tes ted  and evaluated.  This  tes t ing and evaluat ing  should be cons idered  as 

a laboratory exper iment  based on computer  s imulat ions in  which a l l  outs ide fac tors  are  

s t r ic t ly  contro l led.  In  o ther  words,  the  d i f ferent  CDO st ructures  which wi l l  be created  based 

on the developed theory wi l l  be exposed to  exact ly the same facto rs  and only d i f fer  wi th  

regards to  the var iab les  des ignated for  tes t ing.  Us ing th is  type of  exper iment  wi l l  resu l t  in  

an object ive conc lus ion wi th  a h igh degree of  in ternal  and external  va l id i ty  

The resul ts  o f  th is  exper iment  are compared  ex-post  based on the c r i ter ia  developed in  

s tep 4 of  the research f ramework and  consequent ly make the bas is  o f  the 

recommendat ions,  presented in  the fo rm of  a  conc lus ion.   
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2.  Collateralised Debt Obligations (CDO)  

2.1. Introduction 

Col la tera l ised debt  ob l igat ions,  commonly abbreviated as CDOs,  are usual ly v iewed as  

inord inate ly complex s t ructured f inanc ia l  products ;  tough to  create and probably even  

tougher to  unders tand.  But  whi le  these p roducts  sure ly are more complex than o rd inary  

bonds,  the theory behind co l la tera l ised debt  ob l igat ions is  by no means rocket  sc ience.   

To ass is t  in  the conceptual isat ion of  th is  complex concept  the bas ic  theory behind a CDO 

wi l l  be expla ined in  th is  in t roductory  chapter .  Doing so,  the f i rs t  research quest ion,  as  

formulated below,  wi l l  be answered.   

 

1) What  is  a  CDO? How does a CDO work?  And what  is  the ro le  of  the rat ing agenc ies 

in  the s t ructur ing  of  CDOs? 

 

To achieve th is  goal ,  the concept  o f  a  CDO is  in t roduced in  sect ion 2.2.  Thereaf te r  the  

mechanisms put  to  work  in  a  CDO wi l l  be descr ibed in  sect ion 2.3.  Fo l lowed by a  

d iscuss ion on the ro le  the rat ing agenc ies p lay in  the creat ion  of  a  s t ruc tured f inanc ia l  

product  such as a CDO in sect ion 2 .4.  F ina l l y  th is  chapter  wi l l  be  conc luded wi th  sect ion 

2.5,  in  which  a shor t  overview of  the main reasons why investors  purchase CDOs is  

presented.  

2.2. What is a CDO? 

Col la tera l ised debt  ob l igat ions,  or  CDOs,  are s t ruc tured vehic les  that  are s imi lar  to  

leveraged c losed-end funds  (Standard & Poor ’s ,  2002 ) .  In  o ther  words,  a  CDO is  s imi lar  to  

a  regular  mutual  fund that  buys bonds.  Unl ike  a mutual  fund,  however,  the CDO issues 

bonds,  ra ther  than shares,  to  ra ise the necessary capi ta l  to  purchase these bonds.  In  

s implest  terms,  a  CDO is  an arrangement  tha t  ra ises money pr imar i l y  by issu ing  i ts  own 

( ra ted)  bonds wi th  d i f ferent  leve ls  o f  r isk  and  re turn.  The  proceeds  are  then invested in  a  

por t fo l io  o f  bonds,  loans,  or  s imi lar  assets  (Nomura Fixed Income Research,  2004).  But  no t  

a lways does a CDO own the assets  outr ight .  Somet imes the CDO acqui res exposure to  

these assets  syn thet ica l ly by enter ing  in to  a  credi t  defaul t  swap (CDS Figure  2-)  (J .P .  

Morgan Secur i t ies  Inc . ,  2001).  In  a  credi t  defaul t  swap,  the CDO receives a per iod ic  

payment  f rom the swap-counterpar ty ( the pro tect ion buyer)  in  exchange for  protect ion in  

case of  a  defaul t  on the  reference asset .  The payments  received on the  rea l  and synthet i c  

assets  in  the por t fo l io  are the main source of  funds for  repaying the CDOs own secur i t ies .   
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2.2.1. Types of CDOs 

CDOs can be  c lass i f ied by 1 )  s t ruc tu ra l  characte r is t ics ,  2)  issuer  mot i vat ion,  3)  asset  c lass 

composi t ion,  and 4)  the  reg ion or  count ry of  the  co l la tera l  (F igure 2-2-1) .  

 

Figure 2 -2-1 :  Types of  cash f low CDO transactions 

 
Sou rc e :

 
Ba rc l a ys  CDO gu i de ,  200 2

 

2.2.2. Classification by structure 

CDOs can be broadly d iv ided in to  three s t ructu ra l  categor ies :  cash s t ructures,  synthet ic  

s t ruc tures and market  va lue s t ructures (NIBC, 2008-3) .  

 

Cash s t ructures  are the  most  commonly used s t ructures in  the curren t  market .  The CDO 

uses the cash obta ined by issu ing the notes to  the investo rs  to  buy assets  (Barc lays ,  

2002).  

 

Synthet ic  s t ruc tu res  do  not  buy the  assets  out r ight ,  but  achieve  exposure to  the  refe rence 

asset  by issu ing credi t  protect ion in  the form of  CDS (Figure 2-)  (NIBC, 2008-1) .  Th is  

s t ruc ture is  somet imes preferred to  the cash s t ructure in  ba lance sheet  CDOs issued by 

banks,  as  synthet ic  secur i t ies  do not  requi re  the t ransfer  o f  assets .  The t ransferabi l i t y  o f  

the bank ’s  assets  might  be l imi ted by the accompanying loan  documenta t ion.  

 

There are  two types o f  synthet ic  CDO st ructures:  non- funded and par t ia l ly  funded (NIBC,  

2008-1) .  Non-funded synthet ic  CDOs issue no  secur i t ies  at  a l l ,  whi le  par t ia l ly  funded 

s t ructures issue secur i t i es  to  par t ia l l y  fund  the acquis i t ion of  assets .  

 

Market  va lue s t ructures  are s imi lar  to  cash f low CDOs,  but  the SPV does not  issue  

l iab i l i t ies  on the  par  va lue of  the  assets .  Ra ther  the SPV issues l iab i l i t ies  based on the  

advance rate assoc iated wi th  the type of  asse ts  purchased (Standard  & Poor ’s ,  2002).  
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Market  va lue s t ructures  are d isregarded for  the remainder of  th is  thes is  due to  the i r  

d i f ferent  nature,  l imi ted market-share and  the  s ign i f icant  d i f f icu l t ies  revolv ing a round the  

va luat ion o f  the under ly ing assets  under the current  market  condi t ions.   

 

Figure 2 -2 : Credit  Default  Swap 

Sou rc e :  J . P .  Mo rg an  Secu r i t i e s  I nc . ,  20 01  

2.2.3. Classification by issuer’s motivation 

When look ing at  the mot ivat ion o f  the issuer ,  CDOs can be c lass i f ied in to  two types:  

arb i t rage CDOs and balance sheet  CDOs (NIBC, 2008-1) .  

 

Arbi t rage  cash f low CDOs  issuance is  dr i ven by e i ther  opportun i t ies  in  capi ta l  market  

d is locat ion (arb i t rage)  or  regulatory capi ta l - re l ieve mot i vat ions.  The i ssuer  o f  arb i t rage  

CDOs t r ies  to  prof i t  f rom the spread between re la t ive ly h igher-y ie ld  assets  and lower-

cost ,  more h igh ly  ra ted  l iab i l i t ies  (Standard  & Poor ’s ,  2002).  The g reater  the  spread  

between the coupons received f rom the  assets  and pa id to  the  rated  l iab i l i t ies ,  the g reater  

the potent ia l  leveraged yie ld  on  the  equi ty.  As a resul t ,  the return  on CDO equi ty,  in  the 

absence of  defaul ts  on assets ,  great l y exceeds the weighted average coupon earned on  

the under ly ing por t fo l io .   

 

In  contrast ,  balance sheet  CDOs  issuance is  mot ivated by the des i re  of  the sponsor ing  

ins t i tu t ion to  reduce regulatory  capi ta l  requi rements ,  increase lending  capac i ty,  lower  the 

cost  o f  funding,  manage r isk ,  and/or  d ivers i f y funding sources (Standard  & Poor ’s ,  2002).  

These  goals  can be reached e i ther  by the  sa le of  the spec i f ic  assets  or  the t ransfe rr ing o f  

the r isks  re la ted to  the reference assets  syn thet i ca l ly (Barc lays,  2002) .   

2.2.4. Classification by Asset Class 

A Col la tera l ised debt  ob l igat ion is  commonly def ined in  terms of  i ts  assets .  The genera l  

def in i t ion is  that  a  CDO is  a  secur i t isat ion of  (co rporate)  ob l igat ions.  By order  o f  vo lume,  

CDOs have secur i t ised  (or  re-secur i t ised)  among others :  commerc ia l  loans;  corporate  

bonds;  asset  backed secur i t ies  (ABS),  res ident ia l  mortgage backed  secur i t ies  (RMBS),  

and commerc ia l  mortgage backed secur i t ies  (CMBS) ;  and emerging market  debt .  Even  

t ranches (par ts )  o f  CDOs have been re-secur i t ised in to  CDOs of  CDOs.  W hich were  

dubbed CDO-squared (CDO2) or  CDO-cubed (CDO3) (J .P.  Morgan Secur i t ies  Inc . ,  2001).  
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2.2.5. Classification by Country or Region 

A f ina l  way to  c lass i fy CDOs is  by def in ing the  reg ion of  country of  the domic i le  o f  the 

obl igors  or  the assets .  

2.3. How do CDO’s work? 

2.3.1. The structural components of a CDO 

At the core  of  the  CDO is  a  bankruptcy-remote  spec ia l  purpose vehic le  (SPV),  genera l l y  

reg is tered as char i tab le t rus ts  ( the Trust )  and usual ly es tab l ished in  a tax- f ree  

jur isd ic t ion.  The SPV is  e i ther  c lass i f ied as e i ther  a  pass- through  or  pay- through  

s t ruc ture.  Pass- through s t ructures  pass the  ent i re  pr inc ipa l  and  in terest  proceeds 

obta ined f rom the assets  to  the investors  (Giddy,  I . ,  2002).  Pay- th rough s t ructures are  

more act ive ly managed and a l low for  re investment  o f  cash f lows,  res t ructur ing and the  

purchase of  addi t ional  co l la tera l  (Tavakol i ,  2008).  The SPV issues the secur i t ies  to  the 

investors  in  the form of  severa l  c lasses of  notes that  are d iv ided  or  t ranched in to 

d i f ferent l y ra ted and  some unrated secur i t ies .  Each c lass of  secur i t ies  represents  a  

d i f ferent  leve l  o f  r isk  and reward assoc iated  wi th  the asset  pool .  The most  senior  

secur i t ies  have the credi t  ra t ings h igher  than  the average rat ings o f  the under ly ing  

co l la tera l  pool  due  to  the d ive rs i f icat ion of  r isk  and the subord inat ion of  lower ra ted 

t ranches.  The lower t ranches of  the CDO are being rated below the seniors .  The f i rs t - loss  

t ranche is  usual l y  ca l led  the equi ty  (o r  pre ferred  shares) ,  even though,  s t r ic t ly  speak ing i t  

is  not  equi ty.  Th is  t ranche is  t yp ica l l y not  ra ted (Standard & Poor ’s ,  2002).  W i th in  the 

s t ructure of  a  CDO, r isk  and return share a la tera l  re la t ion;  the more senior  or  secure the  

note,  the lower i ts  re turn  (F igure 2 -) .   

 

 

Sou rc e :  N IBC ,  2 00 8 - 1  

 

In  ant ic ipat ion  of  the expected proceeds f rom the sa le of  the notes,  the asset  manager o f  

the SPV’s  assets ,  who is  appointed  by the  Trust ,  s tar ts  to  acqui re  (or  “warehouse”)  assets  

Figure 2 -3 : Relat ion between r isk and re turn for the  CDO tranches)  
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(NIBC & Baker & McKenzie LLP,  2008) .  To obta in  exposure  to  these assets ,  e i ther  d i rec t ly  

by buying the assets  f rom the market  or  the sponsor ing ins t i tu t ion (or ig inato r)  o r  

synthet ica l l y by means of  CDS (Figure 2 -) .  Th is  per iod is  typ ica l l y ca l led the pre-c los ing  

per iod ,  as  i t  covers  the per iod between the in i t ia t ion and the c los ing of  the t ransact ion.   

On the c los ing date or ,  in  most  cases,  dur ing the “ ramp-up per iod ”  o f  between 60 and 180  

days fo l lowing the  c los ing date,  the  SPV purchases the assets  wi th  the p roceeds f rom the  

sa le of  debt  and equi ty (NIBC & Baker & McKenzie LLP,  2008).  Subsequent ly,  many SPVs 

enter  in to  hedging agreements  to  cure,  among others ,  mismatches between payment  

dates of  in terest  received on the assets  and the  in terest  payable on the notes.  

 

Figure 2 -4 : SPV purchases assets  

 

Sou rc e :  N IBC ,  2 00 8 - 1

 

The purchased assets  remain in  the SPV under supervis ion of  an asset  manager.  The  

asset  manager is  mandated by the char i tab le t rus t  to  manage the assets  in  accordance  

wi th  the t ransact ion guide l ines.  Of ten the asset  manager has broad d iscret ion to  purchase  

and t rade co l la tera l  and  re invest  proceeds  received due  to  p repayments  and amort isat ion  

of  the assets  under management .  The asset  manager therefo re p lays a key ro le  in  each 

CDO t ransact ion .  

In  ba lance sheet  t ransact ions,  however,  the asset  manager,  usual ly an assoc iate of  the 

issu ing bank,  p lays a more l imi ted ro le ,  which most ly cons is ts  o f  admin is ter ing and  

servic ing assets  t ransfer red f rom i ts  ba lance  sheet .   

 

The work ings of  a  cash- f low CDO process is  summarised in   
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Figure 2- .  
  



 

 

19

Figure 2 -5 : Cash f low securi t isat ion 

 
Sou rc e :  N IBC ,  2 00 8 - 1  

 

2.3.2. The CDO mechanics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interest  proceeds 

Dur ing the  l i fe t ime of  the CDO, the SPV wi l l  rece ive in te rest  income on i ts  assets  and/or  

premium on the synthet i c  products .  The in te rest  and premium received is  d is t r ibuted to  

the note ho lders  accord ing to  the pr ior i t y o f  payment ,  ind icated by the CDO’s water fa l l  

F igure 2-) .  The purpose of  the in terest  and pr inc ipa l  water fa l ls  is  to  pro tect  the senior i t y 

o f  the t ranches.  I t  is  therefore very important  that  investo rs  know how the in terest  and 

pr inc ipa l  wate r fa l ls  work  in  re la t ion to  the t ranche they hold (Barb ican consul t ing,  2007).  

In  s imple terms,  the h igher  the t ranche is  located on the water fa l l ,  the lower the r isk  

re la ted to  the note as the amount  o f  subord ina ted co l la tera l  and p r ior i t y o f  payment  is  

h igh.   
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In genera l  in terest  payments  fo l low the  order  o f  pr ior i t y,  subjected  to  the  CDO t ransact ion  

documentat ion (Barb ican consul t ing,  2007):  

1 .  Trustees fees  

2.  Swap in te rest  payments  

3.  Asset  management  fees  

4.  AAA in terest  

5 .  Mezzanine in terest  

6 .  Equi ty  ho lders  

7.  Holders  of  any excess spread or  in te rest  notes  

 

Figure 2 -6 : CDO waterfal l  

 
Sou rc e :  N IBC ,  2 00 8 - 2  

 

Overcol lateral isat ion (OC)  test  

 

In  order  to  pay in teres t  to  the ind iv idual  t ranches an overco l la tera l i sat ion (OC) and  

in terest  coverage ( IC)  tes t  must  be passed.   

 

The OC test  is  des igned  to  mainta in  a min imum level  o f  subord inat ion  fo r  each t ranche  in  

case of  one or  more defaul ts  in  the co l la tera l  pool .  Senior  t ranches wi l l  have a h igher  

threshold leve l  for  the OC test  than  jun ior  t ranches (NIBC, 2007-1) .   
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The  numerato r  is  CDO Pr inc ipa l  Balance which is  model led as  the sum of  per forming  

assets  at  par  va lue ( face va lue) ,  defaul ted assets  at  expected recovery va lue (or  zero  

depending on the t ransact ion ’s  documentat ion) ,  and pr inc ipa l  proceeds.  The denominato r  

is  equal  to  the sum of  not ional  amounts  of  notes senior  and par i -passu wi th  (car ry ing  
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equal  r ights  as)  the re levant  note (NIBC, 2007-1) .  I f  the tes t  is  breached (e.g.  when the  

resul t  o f  the d iv is ion is  be low a predef ined leve l ) ,  in terest  proceeds,  and to  the exten t  

that  they are insuf f ic ient ,  pr inc ip le  p roceeds wi l l  be d ive r ted f rom subord inate  

d is t r ibut ions to  redeem senior  notes,  in  order  o f  pr ior i ty o f  payments  unt i l  the OC test  that  

has been breached is  brought  back in  compl iance.   

 

Interest  Coverage ( IC)  Tests  
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In  addi t ion to  the OC test  some CDO inc ludes an IC tes t .  The IC tes t  measures the CDOs 

abi l i ty  to  generate suf f ic ient  in terest  income on i ts  assets  to  meet  i ts l iab i l i t ies .  For  each  

t ranche a min imum IC ra t io  has to  be mainta ined .  Th is  ra t io  inc reases wi th  the senior i t y o f  

the note.  The IC rat io  i s  ca lcu lated by d iv id ing  the in terest  proceeds by the in terest  on  

the more senior  rank ing t ranches p lus in terest  on the t ranche i tse l f .   

 

More spec i f ica l l y;  the numerator  is  model led as the to ta l  amount  o f  avai lab le  in te rest  

proceeds f rom por t fo l io  assets  (a f ter  the payment  o f  senior  costs) .  The denominator  is  

equal  to  the  sum of  in te rest  payments  due  on notes senior  o r  par i -passu wi th  the re levant  

note (NIBC, 2007-1) .   

 

I f  the tes t  is  breached,  in terest  and pr inc ipa l  proceeds,  to  the extent  that  in te rest  

proceeds are insuf f ic ien t ,  wi l l  be  d iver ted f rom subord inate d is t r ibut ions to  redeem senior  

notes,  in  order  o f  pr io r i t y unt i l  the IC tes t  tha t  has been breached is  back in  compl iance.   

 

Non-interest  re lated proceeds 

Next  to  in terest  income,  the SPV wi l l  rece ive prescheduled payments  based on the 

amort isat ion of  the assets  and prepayment  on assets  which are be ing l iqu idated.  Funds 

received  are e i ther  used to  redeem notes,  s ta r t ing wi th  the most  senio r  accord ing to  the 

CDO water fa l l ,  or  are re invested,  subject  to  a l l  coverage tes ts  be ing passed.  

Reinvestments  are made by the asset  manager dur ing the prede termined re investment  

per iod(s)  provided that  the asset  mix meets  the CDO’s investment  gu ide l ines (Of fe r ing 

Ci rcu lars  2006-2007
2
) .  Reinvestment  o f  unscheduled proceeds (usua l ly coming f rom 

prepayments )  is  somet imes a l lowed a lso af ter  the re investment  per iod,  provided tha t  the  

Weighted Average  L i fe  of  the por t fo l io  does not  exceed the covenanted va lue .

                                                           
2
 Here wi th i n  “Of fe r ing Ci rc u la rs ”  wi l l  re f er re r  to  the i n format ion obta ined by s tudy ing the o f f er i ng 

c i rcu la rs  o f  European CDOs of  leve raged l oans  issued bet ween January 2006 and June 2007.  An 

ove rv iew of  the re l evant  CLOs can be found in  Appendi x A .2  
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Role of the rat ing agencies 

After  reading  the p rev ious sect ions of  th is  chapter  i t  might  seem that  CDOs are 

inord inate ly complex s t ructured f inanc ia l  produc ts .  Indeed,  the s t ructures of  many present  

days CDOs,  combined wi th  var ious swaps and der ivat i ves,  do  ensure that  CDOs are more  

complex than  “ t rad i t ional  bonds” .  However,  even the most  complex synthe t ic  CDOs 

theoret ica l l y invo lve cash f low pro ject ions which can be quant i ta t ive ly model led (OICV-

OISCO, 2008).  Sophis t i cated ins t i tu t ional  inves tors  use these cash f low pro ject ions to 

va lue the  CDO’s no tes and create the i r  own s t ress scenar ios  to  tes t  the behaviour  o f  the 

CDO under d i f fe rent  condi t ions.  But  whi le  these investors  of ten have the capabi l i ty  to  

analyse the r isk  compr is ing the t ranches of  a  CDO, doing so can be t ime consuming even 

where r isk  model l ing  is  a lmost  ent i re ly automated (OICV-OISCO, 2008).   

To fac i l i ta te  the analys is  o f  the r isk  accompanying a  CDO many issuers  invo lve  rat ing  

agenc ies (RA).  These ra t ing agenc ies funct ion as an outs ide and independent  agent  h i red  

by the issuer  to  provide  the i r  op in ion of  the fu tu re ab i l i t y  and legal  ob l igat ion of  the CDO 

to make t imely payments  of  pr inc ip le  and in terest  (S&P, 1998 ;  Moody’s ,  1998).  To fo rm 

the i r  op in ion the RA may obta in  non-publ ic  in format ion f rom the bor rowers and issuers  as  

input  for  the quant i ta t i ve models  used as par t  o f  the i r  ra t ing p rocess (OICV-OISCO,  

2008).  Thereby the rat ing agenc ies a l levia te the in format ion asymmetry between the 

investors  and issuer  (Coval ,  Jurek & Staf fo rd,  2008) and could potent ia l ly reduce the 

amount  o f  e f for t  investo rs  have to  put  in to  the i r  own r isk  analys is  (Croughy,  Gala i  & Mark,  

2000).  In  addi t ion the opin ion of  the rat ing agenc ies makes the s t ructured f inanc ia l  

products  market  access ib le  to  less sophis t icated  investors .  Those investors  use the RA’s  

op in ion as a subst i tu te  for  the i r  own analys is  and in terpre t  the  rat ing  agency’s  op in ion  as  

a seal  o f  approval  (OICV-OISCO, 2008).   

 

The opin ion of  the rat ing agenc ies is  usual ly expressed in  the form o f  a  combinat ion of  

le t ters  and numbers symbol is ing the probabi l i ty  o f  defaul t  and the loss g iven defaul t  

(Tavakol i ,  2005;  Merton  1974).  The most  wel l  known rat ing agenc ies,  invo lved  in  CDO 

st ructur ing,  a re Moody’s ,  S&P and Fi tch  IBMC. An overview of  the i r  ra t ings is  g iven in  

Table 2-1(Tavakol i ,  2008).  

 

2.3.3. The credit rating process 

Even though s t ructu red  f inanc ia l  products  and corporate bonds are ass igned a s imi lar 

type of  ra t ing by the ra t ing agenc ies to  ind icate the i r  respect ive credi tworth iness,  the i r  

ra t ing process can appear to  be a lmost  reversed.  Th is  percept ion is  not  ent i re ly wi thou t  

mer i t  g iven that  a  RA ra t ing of  a  s t ruc tured f inanc ia l  product  is  qual i ta t ive ly d i f ferent  f rom 

a corporate bond rat ing .  The opin ion of  a  RA on a corporate bond is  the resul t  o f  an  

analys is  o f  the  issuer ’s  past  f inanc ia l  s ta tements ,  whi le  in  a  s t ruc tured f inance 

t ransact ion,  the RA provides the investment  bank wi th  inpu t  in to  how a  g iven rat ing can 

be achieved ( i .e . ,  through credi t  enhancements ;  the process of  reduc ing credi t  r isk  by 

requi r ing co l la tera l ,  insurance,  or  o ther  agreements  to  provide the lender wi th  

reassurance that  i t  wi l l  be compensated i f  the borrower defaul ted)  (OICV-OISCO, 2008).   

St ructured f inanc ia l  products  are in  a  sense des igned for  a  par t icu lar  c red i t  ra t ing.  The  

issuer  o f  a  s t ruc tured p roduct  o f ten dec ides beforehand what  ra t ing i t  would l ike for  each 
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t ranche (presumably wi th in  the l imi ts  o f  what  is  poss ib le)  and ta i lors  the  cash- f low r isk  – 

as measured by the l ike l ihood of  defaul t  and loss g iven defaul t  –  to  sat i s fy the guide l ines  

set  for th  by the  credi t  ra t ing agenc ies (Coval ,  Ju rek,  & Staf ford ,  2008).  

 

The issuer  est imates based on quant i ta t i ve models  and other  fac tors  how many of  the  

loans in  the co l la tera l  pool  would be expected  to  defaul t  under the s t resses of  varying  

sever i t y  appl ied by the  rat ing  agenc ies.  This  analys is  a lso  inc ludes assumpt ions as to  

how much pr inc ipa l  would be recovered af ter  a  defau l ted loan is  forec losed (OICV-OISCO,  

2008).  The expected loss is  appl ied to  determine how much credi t  enhancement  a  g iven 

t ranche secur i t y would  need to  get  a  par t icu lar  c red i t  ra t ing.  For  example,  the severest  

s t ress is  run to  determine the credi t  enhancement  requi red fo r  a  AAA-rat ing.  This  s t ress-

tes t  provides an ind icat ion of  the rat ing agency’s  expectat ion  of  the  wors t  case scenar io  

which the s t ructu re shou ld be able to  wi ths tand.   

Put  another  way,  the  t ranches below AAA would need to  be s ized such that  they could 

incur  a  min imal  percentage of  loss in  the  aggregate pr inc ipa l  o f  the  co l la tera l  pool  before  

any loss would be  a l located to  the  AAA t ranche (OICV-OISCO,  2008).  The s t ructu re is  

then t ranched accord ing ly.   

 

The process of  analys ing and t ranching requi res c lose cooperat ion between the rat ing  

agenc ies and the issuer  and is  inherent ly i te rat ive in  nature .  The rat ing agenc ies are a 

constant  source of  necessary inputs  for  the  quant i ta t i ve analys is  dur ing the s t ructur ing 

process.  Most l y these  inputs  are re la ted to  the sever i t y o f  the s t resses,  expected 

recover ies  and requi red credi t  enhancement .  

In  the f ina l  s tep  in  the rat ing process,  the t ranching proposed by the issuer ,  based on the 

comments  received f rom the RA,  is  va l idated by the rat ing agency by running i ts  own 

quant i ta t i ve models .  W hen the RA fee ls  comfor tab le wi th  the  s t ructure ,  i t  wi l l  provide  the 

des i red credi t  ra t ings to  the d i f ferent  t ranches.  Otherwise the  issuer  wi l l  have to  amend 

the s t ructure,  for  example by increas ing the amount  o f  c red i t  enhancement ,  and propose 

th is  new t ranching to  the  RA.  The RA wi l l  consecut ive ly tes t  the s t ructu re  and provide i ts  

op in ion.  This  i tera t ive  process is  cont inued unt i l  the RA fee ls  secure to  p rovide the 

des i red rat ing to  the updated s t ructure.    
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Table 2-1:   Credit  Rat ings 

 

 Moody's S&P Fitch 

 
Long 
Term 

Short 
Term 

Long 
Term 

Short 
Term 

Long 
Term 

Short 
Term 

Prime 
Aaa 

P-1 

AAA 

A-1+ 

AAA 

A1+ 

High grade 

Aa1 AA+ AA+ 

Aa2 AA AA 

Aa3 AA- AA- 

Upper medium grade 

A1 A+ 
A-1 

A+ 
A1 

A2 A A 

A3 
P-2 

A- 
A-2 

A- 
A2 

Lower medium grade 

Baa1 BBB+ BBB+ 

Baa2 
P-3 

BBB 
A-3 

BBB 
A3 

Baa3 BBB- BBB- 

Non Investment grade 
Ba1 

Not Prime 

BB+ 

B 

BB+ 

B 

speculative 
Ba2 BB BB 

 
Ba3 BB- BB- 

Highly Speculative 

B1 B+ B+ 

B2 B B 

B3 B- B- 

Substantial risks 
Caa1 CCC+ 

C 

CCC 

C 

Extremely speculative 
Caa2 CCC 

In default with little 

Caa3 CCC- 
prospect for recovery 

In default with little 

Ca CC 
prospect for recovery 

In default 

/ 

D 

/ 

DDD 

/ 
/ DD 

/ D 
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S&P’s  Long- t e rm  r a t i ngs  de f i n i t i ons  

 

 ‘ AAA’ :  A n  ob l i ga t i o n  r a te d  ‘ A A A ’  h a s  t he  h i g he s t  r a t i n g  S & P  a ss i g ns .  T h e  o b l i go r ’ s  ca p ac i t y t o  m e e t  i t s  

f i na n c i a l  c om m i tm e n t  o n  t he  o b l i g a t i on  i s  e x t r em e l y  s t r o n g .  

‘ AA ’ :  A n  o b l i ga t i o n  ra t ed  ‘ A A ’  d i f f e r s  f r om  t he  h i g h es t - r a t e d  ob l i g a t i o ns  o n l y  t o  a  sm a l l  d eg r e e .  T h e  ob l i g o r ’ s  

ca p ac i t y  t o  m e e t  i t s  f i n a nc i a l  com m i tm en t  o n  t h e  o b l i g a t i on  i s  v e r y  s t r o n g .  

‘ A ’ :  A n  o b l i g a t i on  r a t e d  ‘ A ’  i s  som e w h a t  m o r e  s us c ep t i b l e  t o  t he  a dv e rs e  e f f e c t s  o f  ch a n g es  i n  c i r c um s t a nc es  

a nd  e c o nom i c  c on d i t i o ns  t h a n  o b l i g a t i on s  i n  h i gh e r  r a t e d  c a t e g o r i e s .  H o w e v e r ,  t he  o b l i g o r ’ s  c a p ac i t y  t o  m e e t  

i t s  f i n a n c i a l  c om m i tm e n t  o n  t h e  o b l i g a t i on  i s  s t i l l  s t ro n g .  

‘BBB’ :  A n  o b l i g a t i o n  r a t e d  ‘ B B B ’  e xh i b i t s  a d eq u a t e  p r o te c t i o n  pa r am e t e rs .  H o w e ve r ,  a dv e rs e  ec o nom i c  

co n d i t i o ns  o r  ch a n g i n g  c i r c u m s t a nc es  a r e  m o re  l i k e l y  t o  l e ad  t o  a  w e ak en e d  c ap a c i t y  o f  t h e  o b l i g o r  t o  m e e t  

i t s  f i n a n c i a l  c om m i tm e n t  o n  t h e  o b l i g a t i on .  

 

Ob l i g a t i o n s  r a t e d  ‘ B B ’ ,  ‘ B ’ ,  ‘ C C C ’ ,  ‘ C C ’ ,  a n d  ‘ C ’  a r e  r e ga r d ed  as  h a v i ng  s i g n i f i c a n t  s p e cu l a t i ve  

ch a r ac te r i s t i c s .  ‘ B B ’  i n d i ca t e s  t h e  l e a s t  d e g r e e  o f  s p ec u l a t i o n ,  a nd  ‘ C ’  t h e  h i g h es t .  W h i l e  s uc h  o b l i g a t i on s  

l i k e l y  w i l l  h av e  som e q u a l i t y  a nd  p r o t e c t i v e  c h a ra c t e r i s t i c s ,  t h es e  m a y b e  o u t w e i gh e d  b y  l a r g e  u nc e r t a i n t i es  

o r  m a j o r  e xp o su r e  t o  a dv e rs e  co n d i t i o ns .  

 

‘BB ’ :  A n  ob l i ga t i o n  r a te d  ‘ B B ’  i s  l e ss  v u l n e r ab l e  t o  n on - p a ym e n t  t h a n  o th e r  s p ec u l a t i v e  i s su e s .  H o w e v e r ,  i t  

f a c es  m a j o r  o n g o i n g  u n ce r ta i n t i e s  o r  e xp o su r e  t o  a dv e rs e  b us i n es s ,  f i n a nc i a l ,  o r  e co n om i c  c o nd i t i o ns  t h a t  

co u l d  l e ad  t o  t h e  o b l i g o r ’ s  i n a d eq u a t e  c a p ac i t y  t o  m ee t  i t s  f i n a nc i a l  com m i tm e n t  o n  t h e  o b l i g a t i on .  

‘B ’ :  A n  o b l i g a t i o n  ra t ed  ‘ B ’  i s  m o r e  vu l n e r a b l e  t o  n o n - p a ym e n t  t h a n  ob l i ga t i o ns  r a te d  ‘ B B ’ ,  b u t  t he  o b l i g o r  

cu r r en t l y  h a s  t h e  c a pa c i t y  t o  m ee t  i t s  f i n an c i a l  com m i tm e n t  on  t he  o b l i g a t i on .  A dv e rs e  b us i n e ss ,  f i n a nc i a l ,  o r  

ec o n om i c  c o n d i t i o ns  l i k e l y  w i l l  i m p a i r  t h e  o b l i g o r ’ s  c ap a c i t y  o r  w i l l i n gn e ss  t o  m e e t  i t s  f i n a nc i a l  com m i tm e n t  

o n  t h e  ob l i ga t i o n .  

‘CCC’ :  A n  o b l i g a t i o n  r a t ed  ‘ C C C ’  i s  vu l n e r a b l e  t o  n on - p a ym en t  w i t h i n  o n e  ye a r ,  a nd  de p en d s  o n  f av o u r a b l e  

b us i n es s ,  f i n a nc i a l ,  a n d  ec o nom i c  c on d i t i o ns  f o r  t h e  o b l i g o r  t o  m e e t  i t s  f i n an c i a l  c om m i tm e n t  o n  t he  

o b l i g a t i o n .  I n  t he  ev e n t  o f  a d ve r se  b us i n es s ,  f i n an c i a l ,  o r  ec o n om i c  co n d i t i o ns ,  t he  o b l i g o r  i s  u n l i k e l y t o  h a ve  

t h e  c a pa c i t y  t o  m e e t  i t s  f i n an c i a l  c om m i tm e n t  o n  t h e  o b l i ga t i on .  

‘CC ’ :  A n  o b l i ga t i o n  r a t e d  ‘ C C ’  c u r r e n t l y  i s  h i g h l y  vu l n e r a b l e  t o  n o n -p a ym e n t .   

‘C ’ :  T h e  ‘ C ’  r a t i ng  i s  a l s o  u se d  w he n  a  b ank r up t c y p e t i t i o n  h as  b e e n  f i l e d  o r  s i m i l a r  a c t i o n  h as  b ee n  t ak e n  b u t  

p a ym e n t s  o n  t h i s  o b l i g a t i o n  a r e  b e i n g  c o n t i nu e d .  ‘ C ’  i s  a l s o  us e d  f o r  a  p r e f e r re d  s t ock  t h a t  i s  i n  a r r e a r s  (a s  

w e l l  a s  f o r  j u n i o r  d eb t  o f  i s su e rs  r a te d  ‘ C C C - ’  a nd  ‘ C C ’ ) .  

‘D ’ :  D e f au l t ;  ‘ S D ’ :  S e l ec t i ve  d e f a u l t .  T h e  ‘ D ’  an d  ‘ S D ’  r a t i n g s ,  u n l i k e  o t h e r  r a t i ng s ,  a re  n o t  p r os p ec t i v e ;  

r a t h e r ,  t h e y  a r e  u s ed  on l y  w h e n  a  d e fa u l t  a c t u a l l y  h a s  oc c u r re d — no t  w h e n  de f au l t  i s  o n l y  e xp e c t e d .  

 

P lus  (+ )  o r  m inus  ( - ) :  T h e  ra t i n gs  f r om  ‘ A A ’  t o  ‘ C C C ’  m a y b e  m o d i f i e d  b y  t h e  a d d i t i o n  o f  a  p l u s  o r  m i n u s  s i g n  

t o  s h o w  re l a t i v e  s t a n d i ng  w i t h i n  t h e  m a j o r  r a t i n g  c a te g o r i es .   

 

S o u rc e :  S & P  2 0 08  
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2.4. Why would anyone buy a CDO? 

The quest ions above ar i se f rom the recogni t ion that  the cost  o f  CDO t ranches exceeds the  

cost  o f  CDO assets .  The d i f fe rence goes to  pay profess ionals  assoc iated wi th  the  

t ransact ion:  secur i t y f i rms,  asset  managers ,  t rus tees,  ra t ing agenc ies,  a t torneys,  and  

accountants .  W hy do investors  buy CDOs that  cost  more than the assets  the CDO holds?  

(J .P.  Morgan  Secur i t ies  Inc . ,  2001)
 

In  the l i terature a var ie ty o f  reasons can be found why investors  buy CDOs.  The most  

important  reasons are re la ted to  increased yie ld  potent ia l ,  market  segmentat ion and r isk  

d ivers i f icat ion .  

For  many investo rs  a secur i t ised ins t rument  ho lds the promise of  a s ign i f icant  y ie ld 

premium over  equal l y ra ted,  and therefore  assumed to  be equal l y r isky
3
,  issues such as  

sovere ign  government  bonds (Giddy,  2002).  The  d ivers i f ied por t fo l io  and the  credi t  

enhancement  techniques used in  the s t ructured products  are deemed to  ensure the t imely  

payment  o f  the in teres t  and repayment  o f  the pr inc ip le  proceeds,  whi le  promis ing a 

handsome return on investment .  The  lack of  o ther  seemingly sound and h igh ly ra ted  

investments  made investors  f lock to  the marke t  for  ABS.  

Other  investors  were largely mot iva ted by the oppor tun i ty CDOs provided  to  d ivers i fy the i r  

asset  por t fo l io .  Rules and regulat ions prohib i t  spec i f ic  c lasses of  investors ,  most l y  

pens ion funds,  to  invest  in  sub- investment  grade commerc ia l  paper
4
;  resu l t ing in  market  

segmentat ion (OICV-OISCO, 2008).  By d isa l lowing these investments  such regulat ion 

severe ly l imi ts  the  investors ’  ab i l i ty  to  d ivers i f y r isks  over  a  var ie ty o f  asset  c lasses,  

industr ies  or  count r ies .  

These const ra ins  are mi t igated by the CDO t ranched s t ructure.  This  s t ruc ture a l lows for  

the creat ions  of  custom exposures,  regard less of  the under ly ing assets ,  that  investo rs  

des i re  and cannot  achieve any other  way.  Therefore these custom exposures f i t  i n to  

investors  var ious r isk  appet i tes  and capi ta l  const ra in ts .   

An addi t ional  explanat ion for  the demand for  CDOs is  based on the observat ion that  the  

CDO st ructure a l lows equi ty investors  to  earn leveraged re turns on the under ly ing assets  

at  the cost  o f  bear ing greater  r isk  (J .P.  Morgan Secur i t ies  Inc . ,  2001) .  By purchas ing the  

jun ior  or  f i rs t  loss t ranche of  a  CDO the equi ty investor  obta ins a leveraged exposure to  

the assets  in  the asset  por t fo l io .  The  investor  obta ins th is  leveraged exposure wi thout  

having to  borrow funds f rom exte rnal  par t ies .  

 

                                                           
3
 Obvious ly  th is  assumpt ion proved to  be inva l i d  du r i ng the f inanc ia l  c r i s is .  

4
 For  example ,  Ru le  2a-7  o f  the Inves tment  Company  Ac t  spec i f ies  that  money market  funds  can  

on l y  pu rchase commerc ia l  paper  i f  i t  i s  o f  su f f i c ient l y  h igh ra t i ng.  
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2.5. Conclusion 

In  th is  chapter  the concepts  behind a CDO were in t roduced and the f i rs t  research 

quest ion was answered .  I t  was  found tha t  a  CDO is  bas ica l l y a  s t ruc tured f inanc ia l  

product  cons is t ing o f  a  pool  o f  assets  back ing severa l  l iab i l i t ies ,  no t  un l ike a  regular  

mutual  fund.  In  order  to  purchase th is  pool  o f  assets ,  the CDOs issuer  creates number of  

d i f ferent  notes,  each wi th  i ts  d is t inc t i ve r isk  and reward  prof i le .  Every category  of  ra ted  

notes is  dubbed a  t ranche.  These notes,  the CDOs l iab i l i t ies ,  are ra ted by the rat ing  

agenc ies and so ld to  d i f ferent  investors .  Under normal  condi t ions the income received on  

the assets  is  suf f ic ient  to  pay in te rest  to  the  CDOs l iab i l i t ies .  St ruc tura l  mechanisms 

inc luded in  the CDO should ensure that  even under i r regula r  condi t ions the safety  of  the  

notes remains unquest ionable.  The soundness of  the  CDO st ructu re  is  tes ted by the  

rat ing agenc ies,  which express the i r  op in ions in  the form of  a  credi t  ra t ing.  The rat ing  

provides  addi t ional  conf idence in  the  abi l i t y  o f  the CDO to fu l f i l  i ts  l i ab i l i t ies  and is  a  

prerequis i te  fo r  cer ta in  groups of  investors  to  be able to  purchase the of fered notes.  

Therewi th  th is  in t roductory chapte r  is  conc luded and the f i rs t  research quest ion 

answered.   

 

Now that  the concept  o f  a  CDO has been proper ly in t roduced,  the r isk  re la ted to  these 

s t ructured f inanc ia l  p roducts  wi l l  be expla ined in  the next  chapter .  In  add i t ion th is  chapter  

wi l l  presen t  the concept  o f  a  var iab le funding note;  a  revolv ing fac i l i t y  usual ly used to  

hedge against  fore ign  exchange r isk .  
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3. The risks related to CDOs 

3.1. Introduction 

The previous chapter  p rovided an e laborate in t roduct ion of  the concept  o f  a  CDO. The  

focus of  th is  research pro ject  is ,  however ,  not  d i rec ted at  CDOs per  se,  but  spec i f ica l ly on  

the methodologies which can be used to  hedge mul t i -currency r isk  in  these types of  

s t ruc tures.  In  a  CDO backed by assets  in  d i f ferent  currenc ies  than the  issued l iab i l i t ies  

movements  in  the re levant  FX rates could adverse ly a f fec t  coverage rat ios  and  

consequent ly the per formance of  the t ransact ion.  Th is  mul t i -currency has  been 

t rad i t ional l y mi t igated  wi th  convent ional  techniques such as swaps  and/or  opt ions .  

Recent ly ,  however,  a  novel  hedging  ins t rument  has been in t roduced in  the CDO market .  

Th is  technique ingenious ly appl ies  a var iab le funding note or  mul t i -currency revolver  to  

hedge the r isk  re la ted to  a mul t i -domest ic  asset  por t fo l io .  To get  fami l iar  wi th  th is  new 

hedging technique,  th is  innovat ion wi l l  be d iscussed in  th is  chapter .  Consequent l y,  th is  

chapter  wi l l  answer the second research quest ion:  

 

2) What  is  a  mul t i -currency  revolver? And how does the inc lus ion of  a  mul t i -currency  

revolver  in f luence the CDO capi ta l  s t ruc ture  and  water fa l l?  

 

To answer th is  research  quest ion,  the main r isks  invo lved in  invest ing in  a  CDO wi l l  f i rs t  

be in t roduced in  th is  chapter .  In  a  CDO r isks emerge for  example  f rom the complexi ty o f  

the s t ructure  ( in  o ther  words the investor ’s  ab i l i t y  to  comprehend the  proposed s t ructure) ,  

the under ly ing assets  and systemic  r isk .  These  las t  two  types of  r isks  wi l l  be in t roduced 

in  sect ion 3.2.  Sect ion 3.3 wi l l  cont inue th is  in t roduct ion wi th  a d iscuss ion focussed on  

fore ign exchange r isk  and the hedging  techniques used to  hedge th is  r isk .  As one  of  

these hedging techniques,  the VFN wi l l  be addressed in  sect ion 3.3.4.  

3.2. Different types of risk 

Simi lar  to  o ther  f inanc ia l  products ,  an investment  in  CDOs involves  s ign i f icant  r isks .  

Unders tanding of  the r isks  re la ted to  an investment  in  a  s t ruc tured f inanc ia l  product  is  an 

imperat ive fo r  the CDO investors  in  order  to  de termine whether  the potent ia l  investment  

meets  the i r  predef ined r isk  and return requi rements .  The main r isks  assoc iated wi th  an  

investment  in  a  CDO are expla ined below.  Due to  the re la t ive impor tance of  fore ign 

exchange r isk  for  th is  thes is  th is  r isk  wi l l  be s tud ied a b i t  more in  depth.  

3.2.1. Credit risk 

In  genera l  terms,  cred i t  r isk  is  the r isk  that  a change in  the credi t  qual i ty o f  borrower wi l l  

a f fec t  the market  va lue of  the under ly ing  co l la tera l  pos i t ion.  Defaul ts ,  whereby 

counterpar ty is  unwi l l ing or  unable  to  fu l f i l  i ts  contractua l  ob l iga t ions ,  is  the ext reme 

case;  however,  investo r  are a lso exposed to  r isks  that  the coun te rpar ty might  be  
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downgraded by a ra t ing agency (Croughy M.,  Ga la i  D.  & Mark R. ,  2000).  W i th  regards to  

CDOs,  credi t  r isk  main ly  emanates f rom the r isk  of  defaul t
5
 on the investment  por t fo l io .  

The  overco l la tera l isat ion  tes t ,  in t roduced in  sect ion 2.3.2,  provides p rotect ion f rom losses 

re la ted to  credi t  r isk  to  the rated notes.  The equi ty investors ,  who do not  have the benef i t  

o f  overco l la tera l isat ion or  subord inat ion,  are more exposed to  credi t  r i sk  as they are the  

las t  to  receive any in te rest  or  pr inc ip le  proceeds.  Hence,  in  case of  a defaul t  the most 

jun ior  t ranche (usual l y re ferred to  as equi ty )  suf fers  the f i rs t  loss,  as  was ind icated by the  

water fa l l  (F igure  2-)  (The Economist ,  2002).   

S imi lar ly ,  in  synthet ic  s t ruc tures the pr inc ip le  amount  o f  the equi ty t ranche is  reduced by 

not ional  amount  o f  the defaul ted loan minus i ts  recovery va lue.  As long as there is  equi ty  

remain ing,  addi t ional  defaul ts  wi l l  resu l t  in  a  fur ther  reduct ion of  the equi ty t ranche unt i l  

the va lue of  the equi ty t ranche reaches zero.  Subsequent  defaul ts  wi l l  resu l t  in  a  

reduct ion of  the pr inc ip le  amount  o f  the more senior  t ranches,  as  is ind icated by the  

t ransact ions wate r fa l l .  

3.2.2. Interest rate risk 

The r isk  re la ted to  in terest  ra te a r ises f rom var ious fac tors  in  CDOs and depends on the  

complexi ty o f  s t ruc ture and the nature of  hedging.  In  most  arb i t rage cash f low CDOs i t  is  

inc luded in  the form of  bas is  r isk  i .e .  a  mismatch between f i xed and f loat ing rates asset  

and l iab i l i t ies  (Barc lays ,  2002).  Bas is  r isk  in  CDO is  usual ly hedged wi th  in terest  ra te  

swaps,  caps,  and/o r  f loors .  However ,  the in terest  ra te r isk  in  CDOs is  d i f f icu l t  to  hedge 

fu l ly due to  the act i ve management  o f  assets ,  l imi ted abi l i ty  to  buy o r  se l l  in terest  ra te  

hedges,  h igh purchase p r ice,  ac t ive  management  and embedded opt ional i t ies .  

 

3.2.3. Liquidity risk 

Liquid i ty r isk  re la tes to  the re la t i ve ease wi th  which the assets  in  the asset  por t fo l io  can  

be t raded (Giddy,  2002) . One of  the benef i t s  obta ined by the CDO Ar ranger is  the  

opportun i ty to  provide l i qu id i ty to  o therwise i l l iqu id  assets .  The fac t  tha t  the CDOs serve  

as an important  l iqu id i t y provider  ind icates that  the market  fo r  the CDOs col la tera l  i s  

o therwise l imi ted.  Depending on the amount  o f  exposure to  the re la t i ve ly i l l iqu id  assets , 

the asset  manager may not  be able to  l iqu idate /  subst i tu te  some assets  when needed.  

This  r isk  ar ises in  CDOs f rom the inc lus ion of  zero -coupon bonds,  s tep-up bonds,  PIK 

bonds,  and bonds that  make in terest  payment  less f requent  (e .g.  annua l ly)  than the notes 

issued by the CDO (e.g.  semi-annual ly)  (Barc lays ,  2002).  

3.2.4. Prepayment risk 

Prepayment  r isk  s tems f rom the poss ib i l i ty  o f  an  ear ly unscheduled return of  pr inc ipa l  on 

an under ly ing secur i t y (Jobst ,  2002).  In  case that  the unscheduled proceeds cannot  be 

re invested e i ther  because of  the CDO’s s t ructure or  because of  breaching of  re levan t  

                                                           
5
 I t  shou ld  be noted that :  wh i le  a  defau l t  main ly  resu l t s  f rom the exp lanat i on above,  th is  def in i t i on  

i s  mere ly  i l l us t ra t i ve .  In  p rac t i se  the def i n i t ion  o f  a  defau l t  i s  sub jec ted to  the l ega l  documentat i on 

accompanying the t ransac t ion;  p redom inant l y  i t s  o f fer  c i rcu lar  and t erm  sheet .  
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t r iggers  these p roceeds wi l l  be used to  redeem the notes.  Consequent l y the p repayment  

r isk  of  the assets  is  passed to  the notes,  a lbe i t  d i lu ted by the number  of  assets  in  the 

pool .  In  s t ruc tures  wi th  sequent ia l  redempt ion of  notes,  th is  r isk  is  borne by the senior  

note.  

3.2.5. Reinvestment risk 

Reinvestment  r isk  s tems f rom the poss ib i l i t y  tha t  the asset  manager cannot  f ind su i tab le  

assets  in  which to  inves t  the pr inc ipa l  p roceeds when a l lowed or  to  use for  subst i tu t ion of  

impai red
6
 assets  in  the pool  the investor ’s  investments .  The abi l i t y  to  re invest  reduces the  

prepayment  r isk  for  the senior  notes and the r isk  re la ted to  the CDO; however i t  

in t roduces the poss ib i l i ty  o f  negat i ve carry as de layed re investments  of  prepaid pr inc ip le  

and other  cash receivab les could cause the in terest  income to temporar i ly  become lower  

than the in te rest  pa id on  the l iab i l i t ies  (Giddy,  2002 & Barc lays,  2002).  

3.2.6. Asset manager risk 

The exper t ise of  the asset  manager (or  co l la te ra l  manager)  and h is  ab i l i ty  to  manage the 

por t fo l io  a re inext r icably  l inked wi th  the  CDOs per formance.  The exper ience of  the  asset  

manager therefo re p lays an important  par t  in  the  r isk  assessment  per formed by the rat ing  

agenc ies.  Post  c los ing the main r isk  borne  by the investo rs  re la tes to  a change of  the 

asset  manager.  

3.2.7. Counter party/ bivariate risk 

CDOs typ ica l l y l imi t  the counterpar ty cred i t  r isk  by deal ing only wi th  h igh ly ra ted ent i t ies  

for  in terest  ra te hedges,  fore ign currency hedges,  c red i t  der ivates,  loan par t ic ipat ions and 

secur i t ies  lending ( i f  any)  (Of fer ing  Ci rcu la rs ,  2006-2007).  Bivar ia te r isk  in  CDOs re fers  to  

the r isk  that  payments  on an under ly ing debt  ins t rument  could be in terrupted by the  

dec l in ing credi t  qual i t y o f  another  en t i t y (Barc lays,  2002).  

3.2.8. Systemic or non-idiosyncratic risk 

Obvious ly a l l  o f  the r i sks  d iscussed above wi l l  be more pronounced in  an economic 

downturn that  may resul t  in  large-scale ra t ings downgrade and /or  defau l ts .  Divers i f icat ion  

of  the por t fo l io ’s  asset  should l imi t  the  impact  o f  id iosyncra t ic  (asset  spec i f ic )  r isk  spread  

due to  l imi ted corre la t ion between assets .  Sharp increase in  ra t ings downgrade is 

concomi tant  wi th  economic downturn and emblemat ic  o f  systemic  r isk ,  which cannot  be  

mi t igated through d ivers i f icat ion.  Systemic  r isk  harbours  the potent ia l  to  reduce the 

market  va lue of  a l l  the assets  he ld in  the CDO port fo l io  a t  the same t ime.  CDOs could 

potent ia l ly  be more p rone to  systemic  r isk  than other  investments  due to  a host  o f  

reasons such as t rad ing l imi ta t ions ar is ing pr imar i ly out  o f  the i r  s ta tus as a s t ructured  

vehic le  (wi th  l imi ted f inanc ia l  and management  f l exib i l i t y)  (Barc lays,  2002).   

                                                           
6
 Protec t ion i s  ach ieved by the sa le  o f  assets  which t he asset  manager  perce ives  to  be more  r i sky  

or  wh ich have suf fered a  down grade by one o f  the  ra t ing agenc ies .  By se l l i ng  these assets  and  

re i nves t ing i n  more secure  co l la te ra l ,  the  asset  manager  p rov ides  add i t iona l  s ecur i t y  to  the ra t ed  

note  ho lders .  
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3.2.9. Currency risk or Foreign Exchange risk 

To increase the d ivers i t y o f  the  co l la tera l  por t fo l io ,  or  to  ensure  that  suf f ic ient  investment  

opportun i t ies  in  a  spec i f ic  c lass of  asset  are avai lab le,  the asset  managers  are of ten 

mot ivated to  inc lude assets  f rom var ious domic i les .  For  ins tance,  asset  managers  in 

Europe have per iod ica l l y invested in  assets  that  are denominated in  currenc ies other  than 

the Euro.  L ikewise,  asset  managers  in  Grea t  Br i ta in  have achieved d ivers i f icat ion benef i ts  

by invest ing in  non-Ster l ing denominated assets .  Divers i f icat ion (should)  lowers the  

number of  common factors  between the assets  and thereby reduces the exposure to  a  

par t icu lar  event  (Standard & Poor ’s ,  2002 ) .  

But  whi le  geographic  spread reduces the dependency on a  spec i f ic  country  or  economic  

reg ion,  i t  i n t roduces the CDO investo rs  to  the addi t ional  r isk  that  resul ts  f rom 

uncerta in t ies  wi th  respect  to  fu ture  fore ign exchange rates (Choi ,  Le Hénaf f ,  2005).   

 

A fore ign exchange rate  (FX rate)  measures the va lue o f  a  fo re ign cur rency in  terms of  

one uni t  o f  the domest ic  currency.  For  example,  the EUR/GBP rat io  ind icates the Ster l ing 

amount  needed to  buy (o r  se l l )  one Euro.  Since currenc ies a re  act ive ly t raded 

ins t ruments ,  main ly  to  fac i l i ta te  in ternat ional  t rade,  the i r  re la t i ve va lues wi l l  f luc tuate over  

t ime.  I f  the EUR/GBP FX rate increases,  the Ster l ing is  sa id  to  have deprec iated (and the  

Euro to  have apprec iated) .  On the contrary,  i f  the EUR/GBP FX rate decreases,  the 

Ster l ing is  cons idered  to  have apprec iated (and the Euro to  have deprec iated) .  

 

A s imple example migh t  be enl igh tening.  Let ’s  cons ider  a  s imple CDO st ructure where  

some of  the assets  are  denominated in  Ster l ing,  whi le  the remainder of  the assets  are 

denominated in  Euros.  The no tes issued by the CDO are exc lus ive ly denominated in  

Euros (F igure 3-1 ) .  

 

Figure 3 -1 : CDO with proceeds denoted in a foreign currency 
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(EUR) cur rency cash f lows  at  each fu ture measurement  and payment  date are no t  known 

wi th  cer ta in ty as of  today.  In  the  case of  a  deprec iat ing Ste r l ing,  the EUR received in  

exchange fo r  the cash f lows resul t ing f rom the Ster l ing-denomina ted CDO assets  wi l l  be  

lower than under the current  FX rate.  Th is  potent ia l  r isk  needs to  be assessed and 

adequate ly  hedged such that  i t  f i ts  the investors  r isk  appet i te  or  ra t ing agenc ies  

constra ins .  
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3.3. Hedging foreign exchange risk 

There are severa l  ways  to  hedge currency r isks  wi th in  a CDO. The f i rs t  method is  an 

asset  spec i f ic  swap that  takes away a l l  currency r isk  f rom tha t  spec i f ic  asset .  The second 

method is  a  macro hedge that  hedges most  o f  the currency r isk  of  the por t fo l io .  

Opt ional i t y in  the macro hedge is  very important ,  but  expens ive ,  and even wi th  opt ions  

there is  s t i l l  a  cer ta in  amount  o f  unhedged exposure.  A th i rd  method i s  a  natura l  hedge 

that  re la tes the FX exposure of  the l iab i l i t ies  to  the FX exposure of  the assets ;  th is  can 

be achieved by us ing a mul t i -currency revolver  (NIBC, 2006).  Al l  o f  these methods wi l l  be 

descr ibed shor t l y.  No te that  in  CDO t ransact ions the var ious s t ructures could be 

combined and ta i lored to  the spec i f ic  r isk  and return requi rements  of  the issuer  and 

potent ia l  investors .  

 

In  the examples provided in  the text  be low i t  is  assumed that  the defaul ts  occur  wi th in  the  

pool  o f  fore ign (not-base)  currency assets .  Obvious ly,  the same pr inc ip les  could be 

appl ied wi th  regard to  defaul ts  in  the Euro denominated assets .   

3.3.1. Asset specific swaps 

Asset  spec i f ic  swaps can be done for  each ind iv idua l  asset  that  is  denominated in  a  

fore ign currency.  In  genera l ,  the asset  spec i f ic  swap insulates the CDO f rom any fore ign 

currency movement  under most  c i rcumstances – whether  the asset  per fo rms,  defaul ts  or  

prepays (Choi  & Le Hénaf f ,  2005).  Obvious ly,  the more protect ion  is  provided under the 

swap agreement ,  the h igher  the swap’s  pr ice.  An  example of  an asset  swap  i s  depic tured 

in  f igure 2-2 .  A more deta i led explana t ion of  the  mechanics  of  an asset  swap is  inc luded 

in  the appendix,  A1.  

 

 Figure 3.2 :  Asset specif ic  swap used by a CDO 
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A commonly used form o f  the asset  spec i f ic  swap is  the per fect  asset  swap (PAS) which is  

typ ica l l y s t ruc tured wi th  an opt ional i t y  to  cancel  and to  accelerate a t  no  cost  i f  an  asset  

defaul ts ,  prepays ( fu l l  o r  par t ia l )  or  matu res dur ing the l i fe  t ime of  the t ransact ion (Choi  &  

Le Hénaf f ,  2005 & Dresdner Kle inwort ,  2008-1) .  I f  the fore ign asset  defaul ts ,  the asset  

manager uses the accelerat ion opt ion fo r  an amount  equal  to  the expected recovery  va lue  

and the cancel la t ion opt ion is  exerc ised for  an amount  equal  to  the loss.  The accelerat ion 

opt ion a l lows  for  a  qu ick  repayment  o f  the  recovery  va lue of  the defaul ted asset ,  whi le  the  

cancel la t ion opt ion ensures that  no fur ther  in teres t  payments  are made af ter  a  defaul t  

(NIBC, 2006).  

 

Most  asset  spec i f ic  swaps a l low for  an ear l y terminat ion in  case the asset  manager wants  

to  se l l  the reference asset .  As the asset  spec i f ic  swap is  spec i f ica l l y ta i lored to  the  

reference asset ,  the swap has to  be terminated as a consequence of  a  se l l  o f  the 

reference asset .  To terminate the swap,  the asset  manager wi l l  have to  incur  (or  receive)  

a  terminat ion payment  depending on the FX rate  change s ince the swap was in i t ia ted.  The  

terminat ion fee and the cost  assoc iated wi th  a renewal  o f  the swap agreement  are 

therefore important  fac tors  to  be cons idered in  the re investment  process .   

 

Advantages of  an asset  specif ic  swap 

1.  The asset  spec i f ic  swap to ta l l y e l iminates currency r isk  (except  o f  course  

unhedged exposure) .  

2 .  The s t ructure o f  the deal  is  s t i l l  ve ry  c lear  to  investors .  

 

Disadvantages 

1.  In  case of  a  defaul t  o f  co l la tera l  under such a contract ,  asset  recovery must  

typ ica l l y take p lace wi th in  one year .  Th is  wi l l  probably decrease  recovery  ra tes.  

2 .  Sel l ing co l la tera l  wi l l  resu l t  in  terminat ing the  contract  induc ing termina t ion cost .  

Th is  wi l l  res t ra in  the manager in  t rad ing the asset .  

3 .  I t  might  prove hard to  unwind the swap in  case of  a  ca l l  o f  the equi ty  investors
7
.  

4 .  The ASS in t roduces addi t ional  counterpar ty r isk  in to  the t ransact ion (versus the  

swap counter  par ty) .  

5 .  In  the current  market  envi ronment  swaps  are  re la t i ve ly expens ive and hard to  

obta in .  

6 .  There are substan t ia l  costs  incurred to  ob ta in  and mainta in  the swap.  

 

Conclusion 

When per fect  asset  swaps are used in  the CDO al l  currency r isk  is  e l iminated f rom the  

s t ructure.  Unfo r tunate ly  asset  spec i f ic  swaps are curren t ly  qu i te  hard to  obta in  and  

re la t ive ly expens ive.   

                                                           
7
 Many  CDOs a re  s t ruc tu red wi t h  a  Cal l  o r  opt iona l  redempt ion f eatu re .  Th is  f eatu re  a l l ows  t he  

jun ior  note  ho lders  to  ca l l  t he  t ransac t i on g iven  that  c er ta i n  p re -spec i f i ed  cond i t i ons  a re  met .  Upon  

such a  reques t  the I ssuer  sha l l  unwind the t ransac t ion and use the proceeds  to  redeem the CDO’s  

l iab i l i t i es .  
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3.3.2. Macro hedge 

To of fset  some of  the drawbacks of  asset  spec i f ic  swaps,  an asset  manager or  issuer  

could opt  for  a  macro hedge (NIBC,  2006).  Macro hedges are hedges done on por t fo l io  

leve l .  Thereby these hedges at tempt  to  mi t igate the poss ib le  expense re la ted to  

re investments ;  the swaps and opt ions are not  re la ted to  a spec i f i c  re ference and 

therefore te rminat ion is  not  a  necess i ty dur ing the re investment  per iod.  However,  macro  

hedges usual ly do not  cover  the ent i re  currency r isk ,  but ,  should be robust  enough to  l imi t  

addi t ional  losses to  the rated note ho lders  (Choi  & Le Hénaf f ,  2005).   

 

To  create a  macro hedge i t  is  necessary to  ente r  in to  two swap cont racts :  1)  f i rs t  a  swap 

on the not ional  va lue of  the fore ign currency -  th is  is  a quanto swap that  e l iminates the 

fore ign in terest  ra te r isk  and fore ign exchange r i sk  on the not ional  -  and;  2)  an addi t ional  

swap to  hedge the excess spread (NIBC, 2006).   

  

Figure 3 -3 : Macro hedge on an asset portfo l io  

 

 

The  macro-swap w i th  t he  swap -coun ter par t y  exchanges  t he  pa ymen ts  r ece i ved  f r om the  asse ts  po r t f o l i o  

f r om  GBP  to  Euro .  

 

Both swaps need to  be augmented wi th  accelerat ion and cancel la t ion opt ions.  The  

accelerat ion opt ion a l lows cost less terminat ion of  (par t  o f )  the swap contract  wi th  

exchange of  pr inc ipa l .  Th is  opt ion is  exerc ised in  case of  a  prepayment  or  recovery that  is  

not  re invested in  the fore ign currency.  To min imise the costs  of  the swapt ions both swaps  

have an amort is ing prof i le  (Dresdner Kle inwor t ,  2008-1) .  Cancel la t ion opt ions a l low for  

ear ly termina t ion of  the contract  wi thout  exchange of  pr inc ipa l .  Such opt ions can be used 

in  case of  a defaul t  to  cancel  the contract  for  the par t  o f  the loss (Choi  & Le Hénaf f ,  

2005).  
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Timing issues evolve when there is  a  co l la teral  defaul t .  W hen the opt ions are exc ised  

immediate ly,  the accelerat ion opt ions need to  be  exerc ised for  the expected recovery and  

the cancel la t ion opt ions for  the expected loss (Dresdner Kle inwort ,  2008-1) .  However,  

there is  a  cur rency r isk  on the mismatch between the expectat ion and the actual  recovery.   

When the opt ions are exerc ised at  the t ime of  recovery the opt ions are exerc ised 

opt imal ly wi th  respect  to  loss and recovery,  however in terest  payments  to  the swap in  the 

fore ign currency are no longer covered by the proceeds of  the assets  and in t roduce  

addi t ional  FX r isk  (NIBC, 2006 & Dresdner  Kle inwort ,  2008-1) .  

A poss ib le  so lut ion  to  th is  problem is  to  choose to  exerc ise at  t ime of  recovery and to  buy 

out  o f  the money FX opt ions (at  s t r ike 120%,  which are cheaper than at  the money 

opt ions)  to  service the  in terest  payments  on the  swap at  the  in termedia te per iod (NIBC,  

2006).  

 

I t  is  a lso important  that  prepayments  and  recover ies  are immediate ly  re invested  in  the 

same currency in  order  not  to  over  hedge the in terest  payments .  

 

Rat ing agenc ies  wi l l  use ext reme s t resses on defaul ts ,  recover ies ,  prepayments ,  in teres t  

ra te and FX curves to  evaluate the ef fec t i veness of  the macro hedge.  This  can resul t  in  

s t ruc tures wi th  reduced leverage  and consequent ly lower re turns on equi ty (NIBC, 2009).  

 

Advantages 

1.  Macro hedges probably have a smal l  cost  advan tage to  per fect  asset  swaps;  

2 .  Of fer  the poss ib i l i t y  to  t rade assets  in  the fore ign currency;  and  

3.  Are less vu lnerable to  unevenly d is t r ibuted  prepayments  (a f ter  the  re investment  

per iod)  in  the  d i f ferent  currenc ies than the  natura l  hedge.    

 

Disadvantages  

1 .  I t  may be hard to  loosen the macro  swap i f  the  pool  o f  investments  in  a  cer ta in  

country  dr ies  out  and i t  would be be t ter  to  inves t  in  o ther  currenc ies ( th is  depends 

on the poss ib i l i t y  to  exerc ise the opt ions in  the swap).  

2 .  For  the  same reason i t  may be  hard to  unwind the swap in  case of  a  ca l l  o f  the  

equi ty investo rs .   

3 .  Rat ing agency s t resses may have b ig  in f luence on the capi ta l  s t ruc tu re.  

4 .  In  the current  market  envi ronment  swaps  are  re la t i ve ly expens ive and hard to  

obta in .  

 

Conclusion 

The macro hedge provides an a l ternat ive so lut ion for  the hedging of  currency r isk .  The  

costs  of  th is  s t ruc ture are genera l ly lower than those of  a  per fect  asset  swap and the  

s t ructure obta ins increased f lexib i l i t y .  The increased f lexib i l i t y  and lower cost  come wi th  

increased r isk  as the macro hedge is  genera l l y not  per fect .   

Rat ing agenc ies  wi l l  use ext reme s t resses to  tes t  the weaknesses of  the s t ructure.  A  

macro hedge may have a negat ive  resul t  on  the t ranching compared to  per fect  hedges.  
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3.3.3. Natural hedge using a foreign denominated 
term note 

A th i rd  way to  hedge fore ign cur rency exposure is  natura l  hedging.  Natu ra l  hedging  

inc ludes the issuance of  notes in  fore ign currency to  at t rac t  funding for  the fore ign  

denominated assets .  Payments  and no t ional  on the notes issued in  the d is t inc t  currenc ies  

should cover  for  the  CDOs l iab i l i t y .   

Even though natura l  hedging mi t igates the need for  (spec i f ic )  asset  swaps,  there is  s t i l l  a  

r isk  on the spread and a fore ign exchange rate  r isk  should an asset  de faul t .  These r isks  

are eas iest  expla ined us ing an example  (NIBC, 2006) .   

For  s impl ic i ty ’s  sake,  assume that  we a re  deal ing wi th  a  natura l ly hedged Euro  

denominated CDO which issued notes in  GBP to hedge i ts  expose to  GBP denominated 

l iab i l i t ies  (F igure ) .    

 

Figure 3 -4 : Natural  Hedged CDO 

 

 

 

In  absence of  a  defaul t ,  the proceeds f rom the investments  wi l l  be used to  pay the no te  

ho lders  on a l ike- for - l ike bas is  (e .g.  the GBP proceeds wi l l  be used to  pay fo r  the GBP 

l iab i l i t ies  and the Euro  proceeds wi l l  be used  to  pay for  the Euro l i ab i l i t ies)  (Of fer ing  

Ci rcu lars ,  2006-2007).   
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Figure 3 -5 : Natural  Hedge,  structure pays l ike- for- l ike  

  

 

In  case of  a  defaul t  among the GBP assets ,  the GBP proceeds might  no longer suf f ice to  

pay for  the GBP l iab i l i t i es .  To cure  the  mismatch in  GBP,  the  CDO wi l l  have  to  use i t s  

Euro proceeds to  cover  i ts  GBP l iab i l i t ies .  The  convers ion of  Euro exposes the CDO to 

both FX and in te rest  ra te r isk  as the  Euro  in terest  proceeds are received usual l y a t  

EURIBOR + spread,  wh i le  the in terest  on GBP l iab i l i t ies  wi l l  have to  be paid against 

L IBOR + spread (F igure ) .
8
  

 

 Figure 3-6 :  Foreign exchange mismatch 

 

 

I f  the  s ize  of  the defau l t  is  severe  enough to  t r igger  the overco l la tera l isat ion tes t ,  the 

asset  manager wi l l  have  to  s tar t  to  redeem the senior  notes denominated  in  GBP unt i l  the 

tes t  is  brought  back in to  compl iance.  The redempt ion of  the notes is  usual ly funded wi th  

pr inc ip le  proceeds denominated in  the CDO’s base currency.  In  our  example the asset  

manager wi l l  have to  exchange Euro to  GBP at  the t ime of  the defaul t  to  redeem the GBP 

                                                           
8
 Here i t  i s  assumed that  bo th  the assets  and l iab i l i t i es  are  pa id  based on a  f loa t i ng in t eres t  ra te .  

Natu ra l l y  th is  r i sk  would  be absent  when both  the assets  and the l i ab i l i t i es  were pa id  based on a  

f i xed ra t e .  

I n t e r e s t  an d  

p r i nc i p l e  

p ro c ee d s  i n  GB P  

(LIBOR  +  s p r e a d )  

P r i n c i p l e  p r oc e ed s  

(G B P )  

P u rc h as e  p r i c e  

(E U R )  
EUR Secur i t ies  GBP Class A Note  

Rated AAA 

 

SPV I n t e r e s t  an d  

p r i nc i p l e  p r o ce e ds  

i n  E U R  

(EURIBOR  +  

spr ead )  

I n t e r e s t  an d  

p r i nc i p l e  

p ro c ee d s  i n  E U R  

(E U R IB O R  +  

sp r e ad )  

I n t e r e s t  an d  

p r i nc i p l e  

p ro c ee d s  i n  GB P  

( L IB O R  +  

sp r e ad )  

P r i n c i p l e  p r oc e ed s  

(E U R )  

P r i n c i p l e  p r oc e ed s  

(G B P )  

P u rc h as e  p r i c e  

P u rc h as e  p r i c e  

I n t e r e s t  an d  

p r i nc i p l e  

p ro c ee d s  i n  GB P  

( L IB O R  +  

sp r e ad )  

GBP 
Securit ies  

EUR Secur i t ies  

GBP Secur i t ies  

SPV 

GBP Class A Note  

Rated AAA 

EUR Class A Note  

Rated AAA 

 
SPV I n t e r e s t  an d  

p r i nc i p l e  p r o ce e ds  

i n  E U R  

(E U R IB O R  +  

sp r e ad )  



 

 

39

notes.  Ear l y redempt ion of  the GBP notes cures the EURIBOR -  L IBOR mismatch,  

however,  i t  exposes the  CDO to a change in  the fore ign exchange rate  dur ing the t ime 

that  the GBP notes are redeemed and the t ime at  which potent ia l  recover ies  on the  

defaul ted asset  are  obta ined.  

 

To reduce the  potent ia l  loss resul t ing f rom fore ign exchange exposure,  exis t ing  CDOs 

have inc luded ext ra hedges or  FX- reserve accounts  in  the i r  s t ruc tures.  For  example,  

Harbourmaste r
9
 in t roduced a s t ructure in  which at  the t ime when a GBP asset  defaul ts ,  

the l iab i l i ty  correspond ing to  the defaul ted amount  (net  o f  “expected recover ies” )  is  

immediate ly conver ted/redenominated to  Euro  to  min imise the FX exposure on the  

expected loss.  Fore ign  exchange (quanto -)  op t ions (wi th  a matur i t y o f  2  years  and a  

s l ight ly out -of - the-money s t r ike pr ice)  a re purchased at  the t ime of  defaul t  and wi l l  be 

used to  redenominate the GBP l iab i l i t ies  tha t  correspond to  unrecovered “expected  

recover ies ” .  The  quanto -opt ions hedge the fo re ign exchange exposure which would  resul t  

f rom the t iming mismatch between the t ime o f  defaul t  and the t ime of  the recovery  

(Habourmaste r  Pro -Rata  CLO 2,  2006) .  

 

Rat ing agenc ies wi l l  use s imulat ions to  evaluate the ef fec t iveness of  the hedge.  In  

genera l  the  rat ing  agenc ies wi l l  s ign i f icant l y b ias  the probabi l i ty  o f  de faul t  towards the  

fore ign denominated assets  to  tes t  the s t ructu res res is tance to  fore ign exchange r isks  

(NIBC, 2009).  

 

Advantages 

1.  This  s t ruc ture  appears  to  be more  cost  e f f ic ient  as  no  terminat ion  payments  on  

swaps a re ca l led fo r .  

2 .  Increased f lexib i l i t y  in  t rad ing assets  in  fo re ign currenc ies;  however the  asset  mix  

needs to  represent  the l i ab i l i ty  mix.  

3 .  Less counterpar ty r isk  due to  the absence of  a  swap agreement .  

4 .  Less documentat ion and  operat ional  r isk .  

 

Disadvantages 

1.  I t  may be  hard to  f ind investors  in  the notes in  fore ign currenc ies.  

2 .  When there are defaul ts  in  the fore ign currency assets ,  there is  a  reverse FX r isk .  

Th is  r isk  can be mi t igated by enter ing in to  opt ion contracts ;  however the  

ef fec t iveness  of  these  opt ions re l ies  on  the qua l i ty and prudence of  the  co l la tera l  

manager.  

 

Conclusion 

Natura l  hedges provide  an a l ternat ive to  swap hedges.  In  case of  defaul ts  th is  type of 

hedging can cause large  FX r isks.  Therefore  i t  is  advisable to  purchase quanto opt ions or  

have an  FX reserve account .  Th is  account  i s  usual ly funded at  the c los ing of  the  

t ransact ion f rom the  proceeds of  the  se l l ing of  the notes.  In  most  deals  the manager  has 

                                                           
9
 This  i s  the s t ruc tu re  p roposed by Harbourmas ter  in  t he  Harbourmas ter  Pro-Rat a  CLO 2 B .V .  
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s ign i f icant  f lexib i l i t y  to  pay th is  account  to  equ i ty ho lders .  I t  is  important  to  invest iga te 

the ef fec t  o f  th is  s t ruc tu re to  the t ranching.   

3.3.4. (Natural) Hedging using a Revolving multi-
currency facility 

A var iant  to  the natura l  hedge is  a  revolv ing credi t  fac i l i ty  (RCF) in  the same currency as 

the fore ign currency denominated assets .  Th is  fac i l i ty  wi l l  be used to  draw f rom or  wi l l  be 

(par t ia l l y)  redeemed in  order  to  mainta in  the appropr ia te ba lance  between fore ign  

denominated assets  and  l iab i l i t ies  of  the s t ruc tu re.  Us ing a revolv ing or  var iab le  funding 

note (VFN),  which  are bas ica l ly d i f fe rent  names  for  the same ins t rument ,  would  so lve  the  

problems which natu ra l l y hedged t ransact ions face wi th  regards to  (p) repayments .  At  the  

t ime of  a  (p)repayment ,  the received proceeds  a re used to  par t ia l l y  redeem the revolv ing 

fac i l i ty .  In  addi t ion,  us ing a mul t i -currency revolv ing note provides the asset  manager wi th  

the opportun i ty to  ( re ) invest  in  d i f ferent  cur renc ies,  as  the spread and exchange r isk  is 

hedged by the revolv ing  ins t rument  (Dresdner Kle inwort ,  2008-2) .  Unfo r tunate ly,  th is  t ype 

of  s t ruc ture does not  resolve the  r isk  re la ted to  the spread and FX,  should a defaul t  occur  

(NIBC, 2006).  

 

Revolv ing  fac i l i t ies  o r  notes der i ve the i r  propert ies  f rom the  revolv ing loans.  These loans  

a l low the bor rowing par ty to  de lay a d rawdown unt i l  an opportun i ty p resents  i tse l f  (or  unt i l  

the borrowing par ty requi res addi t ional  l iqu id i ty) .  The  borrowing par ty is  a t  l iber ty  to  

redeem any amount  borrowed or  to  borrow addi t ional  money up unt i l  the agreed l imi t  and 

before the loan reaches  matur i t y.  The s ize of  the drawdown and the  drawdown da tes are 

subjected to  the loan  documentat ion accompanying the loan  (presumably s tandard loan 

market  assoc iat ion (LMA)) .  Before  the f i rs t  drawdown the loan is  sa id  to  be unfunded 

( f rom the issu ing bank ’s  perspect ive)  and the borrower pays a smal l  fee,  a  commitment  

fee,  to  the lenders  fo r  the avai lab i l i t y  o f  the fac i l i ty .  Af ter  the f i rs t  drawdown (and before  

fu l l  redempt ion)  the loan is  sa id  to  be par t ia l ly  funded and the borrowing par ty wi l l  pay 

EURIBOR/LIBOR + the agreed spread on the drawn par t  + fee on the remain ing undrawn 

amount .  (The base rate i s  def ined in  the loan  documentat ion) .  

 

The  hedging p ropert ies  of  the  revolv ing note  are best  expla ined us ing a s impl i f ied  

example.  (Please note  that  the proposed s t ructure wi l l  on ly cover  one of  the many 

hedging s t ructures avai lab le and used in pract ise) .  The example wi l l  e laborate on the 

CDO-structu re which was in t roduced in  sect ion 3.2.9 .  However,  th is  t ime the SPV d id not  

on ly issue Euro denominated notes,  but  a lso  a mul t i -currency revolver  (F igure 3-17) .  

 

As long as the assets  a re per forming ,  the revolver  could  remain (par t ia l ly)  undrawn and  

the note  ho lder  is  pa id a smal l  fee.  Simi lar  to  the natura l l y  hedged s t ructure,  the  asset  

manager has to  redeem part  o f  the  GBP notes at  the t ime of  a  defaul t  among the  GBP 

assets .  Th is  is  where  the two  s t ructu res d i f fer .  Ins tead  of  us ing the Euro  pr inc ip le  

proceeds to  redeem the amount  equal  to  the defaul ted asset ,  as  was done under the  

natura l  hedging s t ructu re,  the asset  manager has to  est imate the expected loss and only 

uses the Euro p roceeds to  redeem th is  par t  o f  the GBP denominated notes.  The 
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remainder,  equal  to  the  expected recovery,  is  wi thdrawn in  Euro f rom the revolv ing note  

and used to  redeem the  remain ing GBP notes a t  the then prevai l ing spot- ra te such that  

the Cur rency mismatch tes t  is  brought  back in to  compl iance (Of fe r ing Ci rcu lars ,  2006-

2007 and Dresdner Kle inwort ,  2008-2) .   

The  recover ies  on the  defaul ted GBP denominated assets  are  at  a  la ter  s tage  used to  

redeem the mul t i -currency notes,  which were drawn in  Euro.  To hedge the remain ing FX-

r isk  the co l la tera l  manager purchases Amer ican Opt ions,  which c reate a min imum 

GBP/Euro  exchange rate .   

 

The  revolv ing notes a re  genera l l y s t ruc tu red such that  they ob ta in  a AAA-ra t ing f rom the 

rat ing agenc ies.  The main benef i ts  o f  a  AAA-rat ing is  the lower costs  assoc iated wi th  th is  

fac i l i ty ,  espec ia l l y when i t  remains undrawn.  

In  many exis t ing s t ruc tures ext ra OC tests  have to  be implemented to  service the  

revolver .  These coverage tes ts  resemble the OC in  case of  a  natura l  hedge (Of fe r ing 

Ci rcu lars ,  2006-2007).  

 

Figure 3 -7 : Natural l y Hedged CDO 

 

 

F igur e  3 - 1a :  The  or i g i na l  mu l t i - cur renc y CDO i nc l ud ing  a  r evo l v i ng  no te .  The  asse t s  a r e  cur r en t l y  

per form ing  (e . g .  no  de f au l t s  have  ye t  occur r ed) .  The  asse t s  pay on  a  l i k e - f o r - l i ke  bas i s  f or  t he  

l i ab i l i t i es  o f  t he  SPV .  
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F igur e  3 - 7b:  The  same mu l t i - cur renc y CDO a t  t he  t ime  o f  a  de f au l t .  A  de f au l t  has  occur red  i n  t he  GBP  

denomina ted  asse ts .  The  va l ue  o f  t he  GBP  asse ts  has  been  r educed  by t he  l oss  r esu l t i ng  f r om the  

de fau l t .  To  cur e  t he  OC- t es t ,  t he  asse t  manager  has  dr awn Euros  f r om the  mu l t i - cur r ency r evo l ve r ,  

e xchanged t hese  Euros  a t  t he  t hen  preva i l i ng  spo t  r a t e  f or  GBP  and  r edeemed pa r t  o f  t he  GBP  no tes  

( not i ce  t ha t  t he  s i z e  o f  t he  GBP -no tes  has  been  decr eased) .  The  asse t  manager  pu rchases  s l i gh t l y  ou t  

o f  t he  money Amer ican  op t i ons  t o  hedge  t he  vo l a t i l i t y  i n  va l ue  t he  expected  r ecover y.  These  op t i ons  

hedge  mos t  o f  t he  f or e i gn  exchange  r i sk  r e l a t ed  t o  t he  poss ib i l i t y  t ha t  t he  ac tua l  r ecove r y,  

denomina ted  i n  Eu ros ,  i s  l owe r  t han  t he  expec ted  r ecover y i n  Euros  (Dr esdner  K l e i nwor t ,  2 008 - 2 ) .  

  

 

 

F igur e  3 - 7c :  The  r ecove r i es  o f  t he  de f au l t  a r e  used  t o  r edeem the  amoun t  d rawn  on  t he  mu l t i - cur r enc y 

r evo l ve r .  The  asse t  manager  w i l l  e xer c i se  t he  pur chased  op t i ons  when  t hey a re  in  t he  money.  W i thout  

t hese  opt i ons  t he  r ecover ed  amoun t  wou ld  be  ( subs tan t i a l l y )  l ower  t han  t he  expected  r ecove r y due  t o  a  

S t e r l i ng  depr ec i a t i on .  

  

 

The example in  f igure 3 .7 expla ined the mechanics  o f  a  hedging s t ra tegy of  a  natura l l y  

hedged CDO us ing a  l ike- for- l ike s t ructure.  Late ly,  however,  th is  s t ruc ture has been 

subst i tu ted for  a  s t ruc tu re in  which  the senior  ra ted fore ign currenc ies l iab i l i t ies  need to  

be repaid pro -rata;  that  is  proport ional l y (Of fer ing Ci rcu lars ,  2006-2007).  The pro -rate  

SPV 

GBP 
Securit ies  

EUR Secur i t ies  

GBP Secur i t ies  GBP Class A Note  

Rated AAA 

Mult i -currency 

revolver  

(undrawn)  

 
Equi t y 

EUR Class A Note  

Rated AAA 

SPV 

GBP 
Securit ies  

EUR Secur i t ies  

GBP Secur i t ies  GBP Class A Note  

Rated AAA 

Mult i -currency 

revolver  

(pa r t ia l l y  drawn 

in  Euro)  

Equi t y 

EUR Class A Note  

Rated AAA 

Expec ted rec overy  Option contract  



 

 

43

repayment  s t ruc tu re of fers  investors  increased f lexib i l i t y  in  asset  sourc ing and improved 

access to  the loan market  (Dresdner Kle inwor t ,  2008-2) .  

Simi lar  to  a  l ike- for - l ike  s t ructure,  the payments  and not ional  on the assets  should cover  

the l iab i l i t ies  at  the outset .  However,  the pro -rate repayment  s t ruc ture  faces a poss ib le  

problem when the fo re ign denominated assets  amort ise s lower  than the i r  Euro 

denominated counterpar ts .  The received repayments  would have to  be d is t r ibuted  

between the par i -passu  rank ing notes.  This  would in t roduce an FX-mismatch as the 

redempt ions on the assets  in  the d i f ferent  cur renc ies wi l l  most  probab ly not  be in  the  

same proport ion as the  senior  notes and proceeds in  one currency would have to  be 

converted  to  the o ther  currency to  repay the notes pro-rata  (NIBC, 2009) .   

To mi t igate th is  potent ia l  problem, the s t ructu re usual ly inc ludes a p rof i le  tes t  which  

ensures that  the matur i t y o f  the fore ign denominated assets  is  lower than that  o f  the Euro 

assets .  In  addi t ion ,  many s t ructures add  in to the pr ior i t y  o f  payments  a spec i f ic  c lause 

which in t roduces a l ike- for- l ike s t ructure to  the most  senior  ra ted notes,  but  which leaves  

repayment  o f  the rest  o f  the s t ructure p ro-ra ta (Dresdner Kle inwort ,  2008-2) .  

 

Advantages 

1.  This  is  probably the most  cost  e f f ic ient  as  there are no terminat ion payments  on 

swaps and the fo re ign exchange r isk  is  min imised.  

2 .  Th is  s t ruc ture a l lows for  an increased f lexib i l i ty  in  t rad ing assets  in  fore ign  

currenc ies re la t ive to  the natura l  hedge and the macro hedge s t ructures.  The s ize  

of  the fore ign currency pool  is  more f lexib le  due to  the poss ib i l i ty  o f  addi t ional  

draw down and par t ia l  redempt ion of  the Revolv ing Fac i l i ty .  

3 .  L imi ted counterpar ty.  

4 .  Prepayment  ra te does not  mat ter ,  as  long as  i t  is  evenly spread across a l l  

currenc ies.   

5 .  Less documentat ion and  operat ional  r isk .  

 

Disadvantages 

1.  I t  may be hard to  f ind investors  in  the notes.  The senior  note investor  must  have a  

min imum rat ing,  to  ensure that  the  commit ted funds are avai lab le for  draw downs.  

2 .  There is  a  commitment  fee payable to  the Revolv ing Fac i l i t y  investor ,  which 

in t roduces negat i ve car ry in  case of  par t ia l  o r  no  draw down of  the fac i l i t y .  

3 .  When there are defaul ts  in  the fore ign currency assets ,  there is  a  reverse FX r isk .  

Th is  r isk  can be mi t igated by ente r ing in to  opt ion contracts ;  however,  the  

ef fec t iveness o f  the hedge depends on the s t ra tegy of  the co l la tera l  manager.   

 

Conclusion 

Many of  the advantages  to  the natu ra l  hedge a lso apply to  the revolver .  In  addi t ion the  

mul t i -currency revolver  provides a f lexib le  hedge for  a  par t  o f  the currency r isk  in  the  

s t ructure.  In  case of  de faul ts  th is  type of  hedg ing can cause large FX r isks ;  therefore  

t ransact ions us ing th is  type of  hedging have  prefunded reserves fo r  purchas ing FX 

opt ions.  
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3.4. Conclusion 

In  th is  chapter  the main  r isks  re la ted to  investments  in  CDOs were d iscussed.  The issuer  

o f  a  CDO c lever l y  appl ies  d ive rs i f icat ion techniques to  reduce the asset  spec i f ic  

exposures and thereby a l levia tes the potent ia l  consequences of  these r isks .  But  un l ike 

most  r isks ,  the r isk  re la ted to  fore ign exchange i s  usual ly not  increased by d ivers i f icat ion .  

This  is  main ly due to  the fac t  that  in  order  to  improve d ivers i f icat ion,  the CDO issuer  

acqui res assets  f rom d i f ferent  domic i les  and thereby assumes addi t ional  mul t i -currency 

r isk .  

To hedge the fore ign  exchange r isk ,  CDOs of ten apply any of  the four  hedging 

methodologies descr ibed in  sect ion 3.3:  Asset  swaps,  por t fo l io  swaps ,  natura l  hedges and  

var iab le  funding notes.  

 

There are four  po ints  to  cons ider  when choos ing the appropr ia te hedge:  

1 .  Costs  of  hedging;  

2 .  Remain ing currency r isk  and the ef fec t  on the capi ta l  s t ruc ture;  

3 .  F lexib i l i t y  o f  the manager to  t rade fore ign  secur i t ies ;  and 

4.  Clar i t y to  investo rs  

 

The choice  for  a  spec i f ic  hedging s t ra tegy is  mos t ly a  t rade o f f  between the ef fec ts  on the  

capi ta l  s t ruc ture  and  the f lexib i l i t y  to  the  manager.  Rated no te ho lders  wi l l  l ook for  the 

opt ion which provides maximum protect ion fo r  the i r  investment .  Equi ty investors  wi l l  

probably apprec iate the qual i t ies  of  the manager and therefore be wi l l ing to  grant  the 

manager more f lexib i l i t y  to  inc rease retu rns where ra ted notes investors  wi l l  want  a  

min imum of  FX r isk .  

 

Per fect  asset  swaps might  be pre ferred  by ra ted  note ho lders .  These ins t ruments  provide  

a per fect  hedge and t ransparency fo r  the rated note ho lders ;  however they come at  a  

re la t ive ly  h igh pr ice and provide l imi ted f lexib i l i ty .  In  addi t ion recent  market  turmoi l  and  

rat ing downgrades of  po tent ia l  swap coun terpar t ies  have bo th l imi ted the avai lab i l i t y  and  

increased the pr ice of  these ins t ruments .   

Natura l l y hedged t ransact ions inc lud ing mul t i -currency revolvers  migh t  be an in terest ing  

a l ternat i ve.  These ins t ruments  provide s ign i f icant ly more f lexib i l i t y  than the (per fect )  

asset  swaps,  whi le  s t i l l  provid ing much of  the p rotect ion sought  by ra ted note investors .  

In  addi t ion,  the l imi ted costs  re la ted to  the inc lus ion of  a  mul t i -currency revolver  a l low the  

issuer  to  increase the potent ia l  benef i ts  o f  the CDO st ructu re.   

 

To achieve a  bet ter  unders tanding of  mul t i -currency revolvers  and i ts  cur rent  appl icat ions,  

d i f ferent  CDO-structures  which have  used mul t i -currency revolvers  wi l l  be reviewed in  the 

next  chapte r .  
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4. Currency Hedges as practised in the market 

4.1. Introduction 

By s tudying  the CLOs i ssued between January  2006 and June 2007,  the evolu t ion and  

d i f ferent  appl icat ions of  a  VFN in  a mul t i -currency CLO wi l l  be reviewed in  th is  chapter .  In  

so doing,  an answer wi l l  be provided to  the th i rd  and four th  research quest ions:  

 

1) What  k ind of  hedging s t ructures are  current ly  be ing or  have been employed in 

CDOs which inc lude mul t i -currency revolvers?  

 

2)  What  is  the impact  o f  implement ing these hedging s t ructures in  our  base case 

model? And how should these s t ructures be compared?  

 

The market  for  CLOs dur ing the spec i f ied per iod  wi l l  be shor t l y descr ibed  in  sect ion 4.2.  

Th is  descr ip t ion is  fo l lowed by an overview of  the var ious hedging s t ruc tures which a re 

regular l y encountered in  the CLO market  in  sect ion 4.3.  The consequences of  

incorporat ing the i r  s t ruc tura l  features in to  a CLO st ructure wi l l  be d iscussed in  the second 

par t  o f  the  same sect ion  and wi l l  cont r ibute to  the creat ion of  8  tes t -s t ruc tures in  sect ion 

4.4.  To a l low for  the eva luat ion of  these d is t inc t  hedging s t ructures,  the cr i ter ia  for  

compar ison wi l l  f ina l l y be establ ished in  sect ion 4 .5.  

4.2. The introduction of the VFN 

CLO-issuers  can and do  modi fy the s t ructure of  the i r  t ransact ions  as they see f i t .  Creat i ve  

issuers  use innovat ive new concepts  (such as a VFN),  implement  a l l  k inds of  cash f low 

t r icks  and inc lude a mul t i tude of  contracts  fo r  c red i t  der i vat i ves in  the i r  a t tempt  to  

squeeze the las t  penny out  o f  the newly created  CLO st ructure (Tavakol i ,  2009).  The so le 

l imi ta t ions to  these  new innova t ions and modi f icat ions are the requi rements  set  by ra t ing  

agenc ies and the investor  communi ty ’s  appe t i te  for  a  g iven product .  

The  tab les presented in  appendix A2 p rovide  an overview of  the European CDOs of  

Leveraged Loans,  which  were ra ted by Standard & Poor in  the per iod s tar t ing wi th  the  

f i rs t  quar ter  o f  2006  and ending in  the second quar ter  o f  2007  wi th  the  s tar t  o f  f inanc ia l  

c r is is .  These types of  CDOs are ca l led a co l la tera l ised loan obl igat ion (CLO) ,  i .e .  the  

secur i t isat ion of  corpora te and sovere ign loans (Eck,  1998;  Kohle r ,  1998).  

Dur ing th is  per iod we have wi tnessed impress ive  economic growth and a surge in  the CLO 

market ;  wi th  64 S&P-ra ted CLO t ransact ions c losed in  2006,  more than  in  the previous 5 

years  combined.  Even  though the th i rd  quar ter  o f  2007  s t i l l  showed a  large number of  

CLO c los ing (main ly t ransact ions which were in i t ia ted pr ior  to  the credi t  c runch) ,  th is  

per iod is  exc luded f rom th is  overview as s ince then no fur ther  s ign i f icant  innovat ions have  

taken p lace wi th  regards  to  the hedging of  currency r isk  (Of fe r ing Ci rcu lars ,  2006-2007).   

 

Between January 2006 and June 2007 most  European CLOs held loans denominated in 

more than one currency:  t yp ica l l y the CLOs invested in  loans denominated in  Br i t ish  
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Figure 4 -1 : Division of  hedging s trategy used in recently launched CLO

(on a quarterly bas is)  

The t iming of  th is  t rans i t ion is  somewhat  remarkable g iven that  the var iab le funding note 

was f i rs t  in t roduced to  the European CLO market  in  2003 by JPMorgan and ING in  the  

Copern icus Euro I I  B.V.  CLO (

t ransparency of  the CLO/CDO market .  T

most  o f fer ing c i rcu lars ,  the documents  s t ipu la t ing the mechanics  of  a  CLO, are avai lab le

f ree of  cost  o r  a t  a  l imi ted pr ice.  The avai lab i l i t y

a l lowed market  par t ic ipants  to  qu ick ly p ick  up  on any major  innovat ion,  dupl icate the  

innovat i ve s t ructure and ,  provided

i ts  own t ransact ions.  Based on the s low adopt ion of  the var iab le funding  notes in  the CLO 

st ructures,  i t  seems that  cer ta in  exte rnal  condi t ions prevented i ts  breakthrough.  Probably  

these fac tors  re la ted to  the re la t ive h igher  cost  compared

techniques and low demand for  var iab le  funding notes among investors .  

Th is  s i tuat ion apparent l y changed dur ing the summer of  2006 and the s tar t  o f  2007,  when 

the spreads on senior  ra ted notes h i t  the i r  a l l

re la t ive  cost  and the increase in  f lexib i l i t y  o f fe red by th is  technique were suf f ic ient l y to  

make CLO issuers  adopt  the VFN. In terest ing ly,  even dur ing th is  per iod the demand f rom 

investors  fo r  th is  ins t rument  remained low,  requi r ing mo
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dol lar ,  and Euro.  The t rad i t ional  way in  which managers  addressed 

currency r isk  in  CLOs was by us ing asset -spec i f ic  hedges on each non

An analys is  o f  the var ious mul t i -currency hedg ing techniques used in  the CLOs issued  

dur ing th is  per iod shows a gradual  t rans i t ion f rom mul t i -currency r isk  hedging based on  

per fect   asset  swaps,  main ly in  the  beginn ing 2006,  towards the  somewhat  more invo lv ing  

techniques based on a VFN combined wi th  opt ions,  dur ing the second hal f  o f  2006 

:  Division of  hedging s trategy used in recently launched CLO

The t iming of  th is  t rans i t ion is  somewhat  remarkable g iven that  the var iab le funding note 

was f i rs t  in t roduced to  the European CLO market  in  2003 by JPMorgan and ING in  the  

I I  B.V.  CLO (www.secur i t izabi l i t y .com, 2003) and the re la t ive  

t ransparency of  the CLO/CDO market .  Th is  t ransparency cons is ted main ly in  the fac t  that  

the documents  s t ipu la t ing the mechanics  of  a  CLO, are avai lab le

f ree of  cost  o r  a t  a  l imi ted pr ice.  The avai lab i l i t y  o f  th is  t ype of  in format ion should 

market  par t ic ipants  to  qu ick ly p ick  up  on any major  innovat ion,  dupl icate the  

provided that  innovat ion is  benef ic ia l  to  the st ru

i ts  own t ransact ions.  Based on the s low adopt ion of  the var iab le funding  notes in  the CLO 

st ructures,  i t  seems that  cer ta in  exte rnal  condi t ions prevented i ts  breakthrough.  Probably  

these fac tors  re la ted to  the re la t ive h igher  cost  compared to  the more convent ional  

techniques and low demand for  var iab le  funding notes among investors .  

Th is  s i tuat ion apparent l y changed dur ing the summer of  2006 and the s tar t  o f  2007,  when 

the spreads on senior  ra ted notes h i t  the i r  a l l - t ime lows.  Plaus ib ly th

re la t ive  cost  and the increase in  f lexib i l i t y  o f fe red by th is  technique were suf f ic ient l y to  

make CLO issuers  adopt  the VFN. In terest ing ly,  even dur ing th is  per iod the demand f rom 

investors  fo r  th is  ins t rument  remained low,  requi r ing most  issuers  to  re ta in  the VFN in  
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The t iming of  th is  t rans i t ion is  somewhat  remarkable g iven that  the var iab le funding note 

was f i rs t  in t roduced to  the European CLO market  in  2003 by JPMorgan and ING in  the  
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4.3. The structures 

The t ree d iagram (Figure 4-2)  makes a d is t inc t ion between those t ransact ions which apply  

swaps and those who apply natu ra l  hedges to  hedge the currency r isk .  

The rat ionale behind bo th hedging s t ructu res was expla ined in  chapter  3 .  Asset  spec i f ic  

or  por t fo l io  swaps mi t igate currency r isk  by exchanging the cash f lows obta ined f rom 

fore ign denominated asset  to  the base currency of  the s t ructure.  Thereby the PAS 

bas ica l ly reduces the  mul t i -currency s t ructu re to  a  s ing le currency s t ructure.  

In  contrast ,  the  mul t i -cu rrency cash f lows pass through the s t ructure f rom the assets  to  

the notes in  the natu ra l  hedged t ransact ions.  Na tura l  hedged t ransact ions hedge currency 

r isk  by issu ing notes  in  mul t ip le  currenc ies,  in  o rder  to  match the  assets  in  the  por t fo l io  to  

the l iab i l i t ies .  These d is t inc t ions have  a p rofound impact  on the pr io r i ty o f  payments  o f  

the t ransact ion and  thereby the  way in  which i t  has to  be s t ructured.   

The  fo l lowing sect ion  wi l l  out l ine a  s imple mul t i -currency s t ructu re,  as  i t  is  found  in  many 

CLO t ransact ions.  The subsequent  sect ion wi l l  bu i ld  upon th is  foundat ion and d iscuss the 

main s t ructura l  d i f ferences of  a  mul t i -currency s t ructure inc lud ing a var iab le funding note.  

All  the in formation provided in these sect ions is  based on a review of  the of fer ing 

circulars 2006-2007 and an analysis of  the tables included in appendix A3,  A4 and 

A5 .  

C ur r e n c y  H e d g i n g  

S w a p s  

N a t u r a l  H e d g e s  

V a r i a b l e  F u n d i n g  N o t e  /  

R e v o l v i n g  c r e d i t  f a c i l i t y  

T r a n c h e s  d e n o m i na t e d  i n  

d i f f e r e n t  c u r r e n c i e s  

P o r t f o l i o  H e d g e  

P e r f e c t  A s s e t  S w a p  

T r a n c h e s  d e n o m i na t e d  i n  

d i f f e r e n t  c u r r e n c i e s  

c o m b i ne d  w i t h  a n d  V F N / R C F  

Figure 4 -2 : Key elements of  the currency hedging structures appl ied in the 

market between January 2006 and June 2007  
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4.3.1. The multi-currency CLO structure  

The European CLOs rated by S&P, and reviewed in  the previous sect ion,  are a l l  cash f low 

s t ructures for  which the under ly ing assets  cons is t  o f  leveraged loans.  Cash f low 

s t ructures are those in  which the under ly ing assets  themselves,  not  the to ta l  re turn 

generated f rom act i ve  management  o f  the por t fo l io ,  are the p r imary source of  repayment  

o f  the l iab i l i t ies  (Tavakol i ,  2008).  

 

In  order  to  s t ruc ture a CLO the ar ranger (o r  s t ruc ture)  goes through the s teps as out l ined 

in  chapter  2 :  a  s t ruc ture is  c reated,  a  co l la tera l  manager is  appointed and assets  are 

warehoused.  A f ter  the warehous ing per iod ,  the  proposed s t ructure is  ra ted by the ra t ing 

agenc ies and the spec ia l  purpose vehic le  issues the notes to  fund the purchase of  the 

assets ,  the leveraged loans.   

In  genera l  the SPV wi l l  be s t ructured as a pay- through s t ructure,  which a l lows for  per iod ic  

re investment  o r  subst i tu t ion of  a  predetermined percentage of  the  asset  por t fo l io .  

Reinvestments  are typ ica l ly a l lowed dur ing the f i rs t  5  years  of  a  cash f low deal ,  for  as  

long as the s t ructure compl ies  wi th  re investment  tes t  spec i f ied in  the indenture (Tavakol i ,  

2008).  

 

The  choice for  a  natura l  hedge to  mi t iga te currency r isk  requi res tha t  the SPV issues  

notes in  severa l  currenc ies,  most  commonly two.  In  most  t ransact ions currency r isk  

emanat ing f rom assets  denominated in  cur renc ies other  than the  currenc ies of  the no tes,  

is  mi t igated by us ing per fect  assets  swaps.   

The bas ic  idea behind  the mul t i -cur rency s t ructure was ou t l ined in  sect ion 3.3.3.  In  

addi t ion to  the duo  currency s t ructure,  many t ransact ions inc lude e i ther  a  mul t i -cu rrency 

revolver  or  var iab le funding note.  Others  rep lace the duo currency s t ructure a l together  

and only  inc lude a mul t i -currency ins t rument .  Th is  sect ion  wi l l  d iscuss a duo-currency 

s t ructure inc lud ing a revolv ing ins t rument  and provide  a comprehens ive overview of  the 

var ious op t ions and the rami f icat ions of  the chosen s t ructure.   

 

Table  4-1  shows a  bas ic  t ranching fo r  a  natura l  hedged mul t i -cu rrency CLO inc lud ing  a 

mul t i -currency revolv ing  credi t  fac i l i ty .  In  mos t  t ransact ions the s ize  of  the t ranches 

denominated in  the  base currency wi l l  outweigh the ones denominated in  the fore ign 

currency.  The example used in  th is  sect ion wi l l  use a ra t io  o f  80% Euro and 20% Ster l ing 

denominated l iab i l i t ies .  In  addi t ion the s ize of  the MCR wi l l  be l imi ted to  10% of  the 

not ional  va lue of  the  assets .  
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Table 4-1 :  Basic  example of  the t ranching in a  mult i -currency CLO 

  

 

The interest  waterfall  

The in te rest  wate r fa l l  o f  a  mul t i -currency s t ructu re looks largely s imi lar  to  the water fa l l  o f  

a  s ing le currency s t ructure,  except  that  the in terest  proceeds  cons is t  o f  both Euros  and  

Ster l ing.  Al l  in terest  p roceeds received f rom the  assets ,  reduced wi th  the costs  re la ted to  

fees and hedging agreements ,  are usual ly sequent ia l ly d is t r ibu ted to  the note ho lders  and 

equi ty investo rs  in  agreement  wi th  the  t ransact ion ’s  in terest  wa ter fa l l ,   F igure 4-4.  

Hence af ter  the senior  costs ,  the most  senior  note ho lders  should receive the i r  ent i t led  

in terest .  Not ice that  Table 4-1 inc ludes two c lass-A Aaa rated t ranches:  the c lass-A1 

notes denominated in  Euro and the c lass-A2 notes denominated in  Ster l ing.  The fac t  that  

both t ranches  received  the same rat ing  f rom the rat ing agenc ies does by i tse l f  not  

ind icate the i r  re la t ive senior i ty .  Provided that  suf f ic ient  subord inat ion and/or  hedges are 

provided  a t ransact ion  could inc lude many Aaa rated t ranches.  The  senior i t y o f  the  

t ranches is  anchored in  the t ransact ion ’s  documentat ion,  accord ing to  the s t ructure ’s  

in tent .   

In  many t ransact ions wh ich inc lude a duo-currency s t ructure,  the two c lass-A t ranches are 

par i -passu,  meaning  that  they have the same level  o f  senio r i t y and  wi l l  rece ive  the i r  

ent i t led in terest  s imul taneous ly.  These in terest  proceeds wi l l  usual l y be  d is t r ibuted to  the  

two c lass-A t ranches on  a l ike- for- l ike and pro -rate bas is ;  the two c lasses wi l l  rece ive a  

re la t ive por t ion of  the avai lab le in terest  proceeds,  where,  to  the extent  that  there are  

suf f ic ient  in terest  proceeds in  a  respect i ve cur rency,  these proceeds  wi l l  be use to  sat is fy  

the l iab i l i t ies  in  the same currency.  In  case of  a  shor t fa l l  o f  in terest  proceeds in  e i ther  o f  

the two currenc ies,  and  in  absence of  a  breach of  any of  the t r iggers ,  th is  shor t fa l l  is  

usual ly cured by conver t ing e i ther  Euro to  Ster l ing or  Ster l ing to  Euro at  spot .  However,  

the arranger could  have chosen for  a  s t ruc tu re which f i xes  the exchange rate at  c los ing.  I f  

the in terest  proceeds are insuf f ic ient  to  cover  the shor t fa l l ,  th is  respect ive shor t fa l l  wi l l  

be proport ional l y borne by the  par i -passu rank ing t ranches wi th  the same senior i t y.  

 

Mult i -currency cash CLO 

Grade  Rat ing  Tranche size*  
Percentage 

of  Port fo l io  

VFN/RCF Aaa  €  70,000,000. 00  10.0%  

Class -A1  Aaa  €  633,200,000.00  63.32% 

Class -A2  Aaa  £  146,500,000.00  14.65% 

Class -B1  Aa2  €  18,400,000. 00  1 .84%  

Class -B2  Aa2  £  3 ,833,333.33  0 .38%  

Class -C1  Baa2  €  22,400,000. 00  2 .24%  

Class -C2  Baa2  £  4 ,666,666.67  0 .47%  

Equi ty   €  70,000,000. 00  7 .0% 

  €  1 ,000,000,000.00  100. 0% 

*  The t ranche s ize  i s  dete rm ined based on a  1 .20 EUR/GBP exchange ra te  
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In other  t ransact ions a s t r ic t  l ike- for - l ike payment  o f  the in te rest  proceeds is  mainta ined.  

In  e f fec t  th is  t ransact ion  has two d is t inc t  wate r fa l ls  for  each  of  the cur renc ies af ter  paying  

the senior  fees and  expenses.  A shor t fa l l  in  e i ther  o f  the cur renc ies wi l l  not  be  cured by 

convert ing in terest  p roceeds in to  the other  currency unt i l  the  par i -passu rank ing l iab i l i t ies  

in  the respect i ve cur rency have been serviced .   

The principle proceeds waterfal l  

Analogue to  the in te rest  water fa l l ,  the  pr inc ip le  proceeds water fa l l  wi l l  have been 

adjusted to  manage the  duo currency s t ructu re.  In  most  t ransact ions the notes are pa id  

sequent ia l ly  s tar t ing  wi th  the most  senior  no te.  Notes wi th  the same level  o f  senior i ty  are  

usual ly par i -passu.  However,  in  some t ransact ions a  s t r ic t  l ike- for- l ike bas is  is  mainta ined 

throughout  the s t ructu re and shor t fa l ls  in  e i ther  currency a re not  cured by exchanging 

pr inc ip le  proceeds in to  the other  currency before the par i -passu rank ing notes are  

redeemed in  fu l l .   

I f  the notes are par i -passu,  the pr inc ip le  proceeds wi l l  e i ther  be a l lo t ted on a pro-rata  

and/or  l ike- for- l ike  bas is  to  the  par i -passu rak ing notes,  to  the  extent  that  no  t r igger  is  

breached.  I f  on the payment  date  the issuer  determines that  there i s  an insuf f ic ient  

amount  o f  e i ther  Euro or  Ster l ing proceeds,  th is  shor t fa l l  is  usual ly cured at  spot  by  

exchanging e i ther  the Euro-equiva lent  o f  the Ster l ing shor t fa l l  to  Ster l i ng or  a  Ster l ing -

equiva lent  o f  the Euro shor t fa l l  to  Euro.  I f  the p r inc ip le  proceeds are insuf f ic ient  to  cure  

the shor t fa l l ,  th is  shor t fa l l  wi l l  be propor t ional l y  borne by the par i -passu  rank ing t ranches 

wi th  the same senio r i t y.  

 

F igure 4-5   d isp lays the  pr inc ip le  proceeds water fa l l  for  the t ranched s t ructure used as an  

example in  th is  sect ion .  

Coverage tests 

Both the in terest  and the pr inc ip le  proceeds water fa l l  o f  the duo currency s t ructure  

incorporate a coverage tes ts ,  which have to  be passed before any in te rest  or  pr inc ip le  is  

d is t r ibuted to  the next  leve l  in  the wate r fa l l .   

Assuming that  the l ike- for- l ike s t ructure is  not  s t r ic t ly mainta ined th roughout  the ent i re  

s t ruc ture,  the OC and IC tes t  need to  be amended such that  the fore ign denominated cash 

f lows are converted to  the base currency.  In  most  t ransact ions th is  convers ion wi l l  be  

made us ing the prevai l ing spot  exchange rate.  

Please note that  the s ing le currency OC and  IC tes t  wi l l  suf f ice fo r  a  duo currency 

s t ructure in  which a s t r i c t  l ike- for- l ike payment  bas is  is  mainta ined.  Given that  a  d is t inc t  

tes t  is  used for  each respect ive cur rency.  

 

OC Tes t  =   

Tota l  Eu ro Col la t era l  +  Tot a l  GBP Col l a tera l  ( redenominated in  Eu ro )  +  

Cash Reinves tment  Accoun ts  

Remain ing Pr inc i p le  Amount  o f  the Tranches  sen io r  t o  Tranche X 

(exp ressed i n  Euro)  +  Remain ing Pr i nc ip le  Amount  T ranche X +  

(exp ressed i n  Euro)  
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IC Tes t  =  

Col l a tera l  In te res t  Proc eeds  ( redenominated i n  Euro)   +  rece ip ts  f rom 

Hedge counte rpar t ies  

Senio r  Expenses  +  Hedging Cos ts  +  In teres t  on T ranches  Senio r  to  X 

(exp ressed i n  Euro)  +  In t eres t  on Tranche X (expressed in  Eu ro )  

 

A breach of  e i ther  o f  these tes ts  usual ly  resul ts  in  a  sequent ia l  redempt ion of  the  notes,  

unt i l  the tes t  is  brought  back in to  compl iance.  The  t r iggers  are des igned such that  the  

most  jun ior  t r igger  wi l l  be the f i rs t  to  be breached in  case of  deter io rat ion in  the qual i t y o f  

the assets .  For  example,  when the qual i t y o f  the assets  of  a  CLO deter iorates,  the 

coverage tes t  for  the Baa2 rated notes in  the exemplar  t ranching in  F igure 4-5 wi l l  be  the  

f i rs t  to  be b reached and t r igger  a  sequent ia l  redempt ion of  the most  senio r  ra ted no tes.  

The t r igger  leve ls  for  the coverage tes ts  vary f rom deal  to  deal  and are subjected to  the 

wr i t ing in  the deal ’s  o f fer  c i rcu lar .  In  genera l  the h igher  the t r igger  leve ls  the more  

secur i ty  is  provided  to  the note  ho lders .  An example of  t r igger  leve ls  can be found in  

Table 4-2  

 

 

 
 

In  addi t ion to  the OC and IC- tests  the s t ructure wi l l  be subjected to  a  number of  prof i le  

and co l la tera l  qual i t y tes ts .  The por t fo l io  p rof i l e  tes ts  conta in  l imi ts  wi th  regards  to  the  

min imum and maximum al lowed investments  in  a  spec i f ic  category of  asset ,  geographic  

d is t r ibut ion and  rat ing .  The  co l la tera l  qual i t y tes ts  ensure the  qual i t y o f  the consol idated  

por t fo l io  by measur ing among others :  the rat ing of  the assets ,  the d ivers i t y,  expected 

recover ies  and spreads.  The enumerat ion below inc ludes a non- l imi ta t i ve  l is t  o f  commonly  

observed por t fo l io  tes ts :  

 

Selected Port fo l io  Prof i le  Tests :  Second Secured Debt  Obl igat ions,  Unsecured Debt  

Obl igat ions,  Second Secured Debt  Obl igat ions and Unsecured Debt  Obl igat ions,  Non-Euro  

Obl igat ions,  St ructured  Finance Secur i t ies ,  Sing le Obl igor  Concentrat ion,  Annual  or  

longer Coupon Basket ,  Non-Float ing Rate Obl igat ions,  Col la tera l  ra ted Caa1/  CCC+ or  

Table 4-3 :  Example  of  an interest  coverage test  

 

In teres t  Coverage Tests  Threshold Value  

The Class  A  In teres t  Coverage Tes t  110. 0% 

The Class  B  In teres t  Coverage Tes t  105. 0% 

The Class  C In teres t  Coverage Tes t  102. 0% 

 

Table 4-2 :  Example  of  an overcol lateral isat ion test  

 

Overcol lateral isa t ion Tests  Threshold Value  

The Class  A  Overc o l la t era l i sa t ion Tes t  106. 0% 

The Class  B  Overc o l la t era l i sa t ion Tes t  103. 0% 

The Class  C Overco l la te ra l i sa t ion Tes t  100. 0% 
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less,  Tota l  Par t ic ipat ions,  Tota l  Syn thet ic  Secur i t ies ,  Tota l  o f  Par t ic ipat ions and Synthe t ic  

Secur i t ies ,  Revolv ing  Loans,  Tradable Assets  (per  annum) and Long Dated Basket ;  and  

 

Selected Col la te ra l  Qual i ty Tests  re la ted to  the:  Weighted Average L i fe ,  Average Moody’s  

Rat ing Factor ,  Divers i t y Score,  Moody’s  W eighted Average Recovery  Rate ,  S&P’s  

Weighted Average Recovery Rate,  Scenar io  Defaul t  Rates and W eighted Average Cash  

Spread.  

 

Under normal  c i rcumstances,  when none of  the  covenants  are breached,  and g iven tha t  

the t ransact ion is  s t i l l  wi th in  i ts  re investment  per iod,  the co l la tera l  admin is t ra tor  wi l l  

moni tor  the p roposed re investments  by the co l la tera l  manager to  ensure  that  the por t fo l io  

wi l l  remain wi th in  the spec i f ied l imi ts .   

A breach could therefore on ly occur  due to  the deter iorat ion o f  the qual i ty o f  the 

por t fo l io ’s  co l la te ra l .  I f  one or  a  combinat ion  of  the  covenants  are  breached th is  wi l l  

reduce the co l la te ra l  manager ’s  ab i l i t y  to  re invest .  Commonly the  re investment  po tent ia l  

wi l l  be l imi ted to  investments  which b r ing the  por t fo l io  back in to  compl iance wi th  the  

breached tests .   

Summary 

The f igure ( f igu re 4-3)  be low provides a schemat ic  overview of  the s t ructures d iscussed in 

the previous paragraphs .  

 

Figure 4 -3 : Summary MCI st ructures  
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Figure 4 -4 : Interest  proceeds waterfal l  for a  natural  hedged transaction including a 

MCI 

  

 

 

I n t e r e s t  p r o c e e d s  

A c c r u e d  a n d  u n p a i d  Adm i n i s t r a t i v e  e x p e n s e s  o f  t h e  T r u s t e e ,  C o l l a t e r a l  Ad m i n i s t r a t o r  a n d  S e c u r i t i e s  
i n t e rm ed i a r y  u p  t o  t h e  a d m i n i s t r a t i v e  e x p e n s e  C a p  

I n t e r e s t  p a ym en t  o n  t h e  r e v o l v i n g  o r  v a r i a b l e  f u n d i n g  n o t e  

S e n i o r  C o l l a t e r a l  M a n a g em en t  F e e s  ( i n c l u d i n g  d e f e r r e d  p a ymen t s )  

P r o - r a t a  p a ymen t  o f  C l a s s A - 1  a n d  C l a s s  A - 2  N o t e s  

 

C l a s s - A  c o v e r a g e  t e s t s  

 

P a y  C l a s s - B  n o t e  i n t e r e s t  

 

Rep a y  t h e  o u t s t a n d i n g  b a l a n c e  o f  t h e  RCF / V F N ,  
f o l l o w e d  b y  t h e  r e d emp t i o n  o f  t h e  C l a s s - A  n o t e  
p r i n c i p a l  u n t i l  t h e  t e s t  i s  b r o u g h t  b a c k  i n t o  

c omp l i a n c e  

C l a s s - B  c o v e r a g e  t e s t s  

 

P a y  C l a s s - C  n o t e  i n t e r e s t  

 Rep a y  t h e  o u t s t a n d i n g  b a l a n c e  o f  t h e  RCF / V F N ,  
f o l l o w e d  b y  a  s e q u e n t i a l  r e d emp t i o n  o f  C l a s s - A  

a n d  C l a s s - B  n o t e s .  

Fa i l  

F a i l  

C l a s s - C  c o v e r a g e  t e s t s  

 

Rep a y  t h e  o u t s t a n d i n g  b a l a n c e  o f  t h e  RCF / V F N ,  
f o l l o w e d  b y  a  s e q u e n t i a l  r e d emp t i o n  o f  C l a s s - A ,  

C l a s s - B  a n d  C l a s s - C  n o t e s .  

 

Fa i l  

Pa ss  

Pass  

Pass  

T r u s t e e  a n d  a dm i n i s t r a t i v e  f e e s  a n d  e x p e n s e s  s h o r t f a l l ,  i n  e x c e s s  o f  t h e  c a p  

 

Su b o r d i n a t e d  m an a g em en t  f e e  

 

T o  e q u i t y  n o t e  h o l d e r s  u p  t o  p r e s e n t  t a r g e t  I RR s  

 

A l l  e x c e s s  i n c o me  t o  t h e  n o t e  h o l d e r s  a t  m a t u r i t y  o f  t h e  d e a l  

 

I s s u e r  t a x e s ,  f i l i n g  f e e s  a n d  r e g i s t r a t i o n  f e e s  

R e p a ym en t  o f  t h e  o u t s t a n d i n g  b a l a n c e  o n  t h e  R CF / V F N  
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Figure 4 -5 : The pr incip le proceeds waterfal l  o f  a  mult i -currency CLO,  including a MCI  
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C l a s s  B a a 2  n o t e  i n t e r e s t  s h o r t f a l l ,  i f  a n y  

B a a 2  n o t e  c o v e r a g e  t e s t  

 

Rep a y  t h e  o u t s t a n d i n g  b a l a n c e  o f  
t h e  RCF / V F N ,  f o l l o w e d  b y  a  

s e q u e n t i a l  r e d emp t i o n  o f  C l a s s - A ,  
C l a s s - B  a n d  C l a s s - C  n o t e s .  

Fa i l  
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F a i l  

Pa ss  

Pass  

Pass  

< Du r i n g  t h e  r e i n v e s tm en t  p e r i o d >  < A f t e r  t h e  r e i n v e s t men t  p e r i o d >  

S e q u e n t i a l  r e d emp t i o n  o f  t h e  r a t e d  n o t e s  
 

A l l  e x c e s s  p r o c e e d s  t o  e q u i t y  h o l d e r s  
 

U n t i l  V F N / MCR  Comm i t men t  T e rm i n a t i o n  D a t e ,  D i s c r e t i o n a r y  r e p a ymen t  o f  t h e  o u t s t a n d i n g  b a l a n c e   
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4.3.2. The consequences of incorporating multi-
currency instruments (MCIs) 

Mul t i -cu rrency ins t ruments ,  which a re e i ther  MCR or  VFN, can  be and have been used to  

fu l f i l  mul t ip le  purposes  in  mul t i -currency CLOs.  The bas ic  not ion behind the use of  a  

MCR/VFN was a l ready expla ined in  chapter  3 .  Therefore th is  sect ion wi l l  l imi t  i tse l f  to  the  

var ious appl icat ions of  the MCIs found in  prac t ise and expla in  how they in f luence the  

s t ructure and the wate r fa l ls  o f  a  CLO.  

 

There are roughly  three  types of  s t ruc tures  invo lv ing MCIs found in  the market  be tween 

the f i rs t  quar te r  o f  2006 and the 2nd  quarte r  o f  2007.  The f i rs t  group  o f  CLOs cons is ts  o f  

s t ruc tures which use the  MCI as  an ins t rument  to  hedge the  r isk  emanat ing f rom revolv ing  

loans purchased by the SPV. By issu ing var iab le funding notes or  mul t i  currency 

revolvers ,  the SPV ef fec t ive ly passes the r isk  of  an undrawn por t fo l io  to  any of  the  

revolv ing ins t ruments  i t  purchased.  I f  i t  rece ives  a draw down request  f rom the borrower  

under the revolv ing loan,  the SPV in  turn  draws on the MCI to  comply  wi th  the request .  

Th is  s t ruc ture  is  the  least  in terest ing  as the  MCI  is  in  pr inc ip le  not  used as a  mul t i -

currency hedging ins t rument ,  but  ra ther  to  reduce the negat i ve car ry caused by the  

undrawn amounts .  Therefore th is  category wi l l  be d isregarded  for  the remainder of  th is  

pro ject .   

 

The second category conta ins CLOs which use  the MCI as a reserve  account .  The MCI  

remains undrawn at  c los ing and is  so le ly used  to  cure any mismatches ar is ing f rom a 

defaul t  in  the co l la tera l  por t fo l io .  Th is  p r inc ip le  was e laborate ly d iscussed in  chapter  3 .  

 

The third group  inc ludes t ransact ions in  which MCIs a re used as a subst i tu te  for  the duo  

currency s t ructure.  The  MCI  rep laces  the fo re ign denominated no tes in  the s t ructure  and  

the fac i l i ty  is  drawn in  the fore ign currency in  an amount  equal  to  the co l la tera l  purchased 

by the SPV in  that  respect ive currency.  By incorporat ing a MCR/VFN in  the s t ructure 

ins tead of  issu ing notes in  d i f feren t  currenc ies,  the SPV’s  re investments  potent ia l  i s  

s ign i f icant ly increased.  The MCI a l lows the co l la tera l  manager to  re invest  (p)repaid  

pr inc ip le  proceeds in  any of  the currenc ies nominated in  the MCI agreement ,  wi thout  the  

necess i ty to  en ter  in to  an expens ive PAS to hedge the potent ia l  cu rrency mismatch.  

The waterfal l  

The inc lus ion of  a  MCI in  the CLO st ructure can  and most ly wi l l  have a s ign i f icant  impact  

on the in terest  and pr inc ip le  wate r fa l l .  The MCI  is  usual ly inc luded in  the water fa l l  on a 

senior  or  super senio r  leve l  to  lower the costs  assoc iated wi th  th is  ins t rument .  I f  the MCI 

is  ranked super senior  to  the rated notes,  i t  wi l l  rece ive pr ior i t y in  the d is t r ibut ion of  a l l  

in terest  and pr inc ip le  proceeds.  This  is  usual l y the case in  the second category of  CLOs.  

In  many t ransact ions us ing th is  pr inc ip le ,  in terest  proceeds remain ing in  the wate r fa l l  

a f ter  the in terest  payments  on a l l  ra ted notes are used to  repay the balance on the MCI.  

Simi lar ly ,  (p )repaid p r inc ip le  proceeds have to  be used to  reduce the  balance on the MCI 

to  zero before  any re investments  can be made.   
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In the th i rd  category of  CLOs the mul t i -currency ins t rument  usual ly  ranks par i -passu wi th  

the senior  ra ted notes and receives in terest  and pr inc ip le  proceeds on a l ike- for- l ike or  

pro-rata bas is .  Shor t fa l l s  are eventual l y cured i f  any o f  the coverage  tes ts  are breached.  

Repayment of  the MCI balance 

In  most  t ransact ions the repayment  o f  the outs tanding balance on the MCI ,  whether  a t  

matur i ty or  dur ing the l i fe t ime of  the t ransact ion,  can be done in  any of  the nominated  

currenc ies under the MCI agreement  up to  the amount  drawn in  the respect ive currency.  

Any addi t ional  repayments  wi l l  be conver ted us ing the spot-exchange rates to  repay the  

outs tanding balance in  any of  the other  cur renc ies.  On rare occas ions does a t ransact ions 

f i x the exchange ra tes at  c los ing and use that  exchange rate for  the  l i fe  t ime of  the  

t ransact ion.  

 

Other  t ransact ions,  however,  mainta in  a s t r ic t  l i ke- for- l ike ba lance;  amounts  drawn on  the  

revolver  need  to  be  repaid in  the  currency i t  was d rawn in .  As a  consequence the 

currency r isk  is  not  fu l ly  mi t igated;  the issuer  is s t i l l  commit ted to ,  under the assumpt ion 

that  a  d raw down was made in  Ste r l ing,  a  Ste r l ing pr inc ip le  repayment  and a  LIBOR +  

spread in terest  payment .  Th is  is  no tably  d i f fe rent  f rom the p revious s t ructure which  

a l lowed for  a  redenominat ion of  the LIBOR +  spread to  EURIBOR +  spread.  Excess  

proceeds would have to  be converted at  the prevai l ing  spot  ra te  to  GBP to (par t ia l l y)  

repay the outs tanding balance.  This  opt ion would provide a natura l  hedge for  the fore ign  

denominated assets  and  could therefore be pre ferred by CLOs f rom group 3.  

Summary 

The p receding paragraphs are summarised in  the schemat ic  f igure be low,  f igure  4-6.   

 

Figure 4 -6 : Summary of  the consequences of  incorporat ing MCIs  
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4.4. Test structures 

Out of  the three g roups of  CLO st ructures ident i f ied in  sect ion 4 .2.2 the  th i rd  category o f  

s t ruc tures,  those s t ructures which use the VFN as a subst i tu te  for  the duo currency 

s t ructure,  appear the most  su i tab le for  the in tended use by NIBC. Not  on ly do these  

s t ructures provide the co l la tera l  manager wi th  an increased leve l  o f  f lexib i l i t y ,  they 

potent ia l ly  reduce the  hedging costs  incurred by the s t ructure  by removing the PAS.  

The removal  o f  the PAS is ,  however,  not  wi thout  r isk .  W i thout  the PAS the CLO is  no 

longer hedged against  defaul ts  occurr ing in  the fore ign cur rency.  Fore ign asset  defaul ts  

could therefo re resul t  i n  a  asset  l iab i l i t y  mismatch,  where  the s t ruc ture obta ins  Euro  

in terest  or  p r inc ip le  on  the assets  and has to  pay Ster l ing in terest  o r  pr inc ip le  on i ts  

l iab i l i t ies .  The impact  o f  th is  potent ia l  mismatch  on the per formance of  the s t ructure  wi l l  

la rge ly  depend on the manner in  which the VFN is  inc luded in  the t ransact ion ’s  pr ior i t y o f  

payments .   

A subsequent  analys is  o f  the CLOs in  g roup 3 showed that  the manner in  which the VFN 

is  inc luded in  the  pr io r i t y o f  payments  of  the CLOs can be  broadly d is t inguished based on 

a l imi ted number of  s t ruc tura l  features,  inc lud ing the:  

 

•  Rank ing of  the VFN -  The re la t i ve pos i t ion of  the mul t i -currency ins t rument  wi th  

respect  to  the senio r  notes:  senior /  par i -passu;  

•  Abi l i ty  to  Redenominate -  The abi l i ty  to  redenominate l iab i l i t ies  under the  

VFN/MCR dur ing the re investment  per iod.  Redenominat ion is  a l lowed as long as i t  

does not  cause an  increase of  the to ta l  euro equiva lent  o f  the  l iab i l i t ies  under the  

VFN in  excess of  i ts  maximum permi t ted s ize:  senio r  redenominat ion/  no  

redenominat ion;  

•  Appl icat ion of  the mul t ip le  currenc ies – The manner in  which the in terest  and  

pr inc ip le  proceeds are d is t r ibuted among the par i -passu rank ing notes:  l ike- for-

l ike/pro-rata ;  

 

Many CLOs a lso make a d is t inc t ion wi th  regards to  the repayment  o f  the outs tanding 

balance of  the VFN; repayment  a t  the d iscre t ion of  the CM, senio r  to  re investments  or  

jun ior  to  re investments .  In  consul ta t ion wi th  NIBC i t  was dec ided not  to  tes t  the la t ter  

s t ruc tura l  feature in  th is  explorato ry research in  order  to  l imi t  the number of  back and 

for th  FX convers ions.  

 

Consequent l y,  thus exc lud ing the repayment  opt ions,  there are 8 d i f ferent  combinat ions of 

s t ruc tura l  featu res to  be  tes ted.  These a re:  

rank ing of  the VFN: 2  

ab i l i ty  to  redenominated :  2   

appl icat ion of  the mul t ip le  currenc ies:  2  

in  to ta l :  2 *2*2 = 8.  

In  order  to  assess the ef fec t  o f  the inc lus ion of  any one of  these combinat ions on the 

per formance of  a  mul t i -currency CLO, they w i l l  be implemented in  an exis t ing CLO 

st ructure,  the  Nor th W ester ly I I I  CLO.  The var iab le funding note wi l l  rep lace the 35% 

bucket  reserved fo r  fo re ign denominated assets ;  resul t ing in  a  €140  mi l l ion VFN,  whi le  
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reduc ing the s ize of  the senior  notes wi th  an equal  amount .  Th is  wi l l  resu l t  in  8  d i f ferent  

CLO st ructures,  the tes t  s t ruc tures,  which wi l l  look as fo l lows,  Table 4 -4 .  A more deta i led  

descr ip t ion of  the consequences of  the incorporat ion of  s t ruc tura l  features on the pr ior i ty  

o f  payments  is  p rovided in  appendix A5.  

 

Table 4-4:  Test-structures 

 
PAS VFN  Ranking VFN 

Structure 

type 
Redenomination 

Abbreviated 

as 

 

Assumed 

cost Size 

Portfolio 

spread 

(in bp) 

Senior/ Pari-

passu 

Like-for-

like/ Pro-

rata Yes/No 

 

Base case structure 60 bp n/a  n/a Pro-rata n/a 
 

structure 1 n/a x 284 Senior Like-for-like Yes SLY 

structure 2 n/a x 284 Senior Like-for-like None SLN 

structure 3 n/a x 284 Senior Pro-rata Yes SPY 

structure 4 n/a x 284 Senior Pro-rata None SPN 

structure 5 n/a x 284 Pari-passu Like-for-like Yes PLY 

structure 6 n/a x 284 Pari-passu Like-for-like None 
PLN 

 

structure 7 n/a x 284 Pari-passu Pro-rata Yes PPY 

structure 8 n/a x 284 Pari-passu Pro-rata None PPN 

 

The tes t -s t ruc tu res wi l l  be model led in  such a way that  they can be s t ress tes ted us ing  

the methodology of  Standard & Poor,  one of  the agenc ies which rated North W ester ly I I I  

CLO,  our  base case s t ructure.  The tes t  s t ruc tures wi l l  use the o r ig ina l  co l la tera l  pool  used  

for  the North W ester ly I I I  CLO, wi th  the  same t r igger  leve ls  and recovery ra tes.  The  

s t ructures wi l l  on ly use  a d i f ferent  p r ior i t y o f  payments  and receive a s l ight ly h igher  

average spread on the assets .  The la ter  is  a  consequence of  e l iminat ing the PAS, which  

reduces the average cos t  on fore ign assets  by 60 bas is  po ints .  Consequent ly the average  

spread is  increased wi th  a percentage equa l  to  the percentage o f  fore ign assets  

mul t ip l ied wi th  these 60  bas is  po ints .  In  addi t ion,  the tes t  s t ruc tu res wi l l  be augmented  

wi th  a number of  EUR to  Ster l ing Amer ican Opt ions as a hedge against  the f luc tuat ions in  

FX rates.  The min imum st r ike pr ice used in  these opt ions is  the spot  p r ice at  c los ing.  A 

lower s t r ike pr ice of  the opt ions would increase the upf ront  costs  in  the s t ructure  and  

consequent ly the  s ize  of  equi ty.  Th is  in  tu rn wou ld d imin ish the per fo rmance of  the equi ty.   

 

In  order  to  ob ject ive ly asses the per formance of  the d i f ferent  tes t -s t ruc tures,  the next  

sect ion wi l l  develop the  tes t  c r i ter ia  which wi l l  be used in  th is  research.  
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4.5. Criterion for comparison 

History learns that  CLO issuers  have had the most  d i f f icu l ty wi th  se l l ing the equi ty 

t ranche of  the CLO st ructure.  Long  s ince i ts  incept ions in  1987 issuers  of  CDO have  

reta ined th is  hard  to  va lue jun ior  note.  The inherent  r isk  in  the  f i rs t  loss pos i t ion and  

uncer ta in  re tu rns meant  that  investor ’s  in te rest  was remote at  best .    

Dur ing the  recent  decade,  the investor ’s  appet i te  for  the  equi ty pos i t ions has improved .  

Money funnel led in to  spec ia l ised funds created a ready market  for  these jun ior ,  unrated  

pos i t ions which could on occas ion of fer  a  handsome return.  The s ize of  the market  for  the 

CLO’s  equi ty p ieces remained smal l  compared to  the market  for  the more senior  ra ted  

notes.  Nonetheless,  the  issuers  of  CLOs were of fered a ready market  for  the i r  product  

and obta ined the opportun i ty to  o f f load the las t  p iece of  r isk  re la ted to  the co l la tera l  pool .  

Even so the l imi ted s ize  of  the market  ensured that  the equi ty p iece remained the hardest  

note to  se l l .  Sel l ing the equi ty t ranche in  the market  requi red a good return on investment  

and a s ign i f icant  potent ia l  ups ide.   

 

Nonetheless,  s t ruc tu r ing a CLO is  a  ba lanc ing act .  The CLO issuer  a lways faces the 

conf l ic t ing in terests  of  the jun ior  and the senior  note ho lders .  The senior  note ho lders  wi l l  

demand a safe and secure investment .  They are prepared to  agree on only a  modest  

marg in as long as  the i r  in i t ia l  investment  is  suf f ic ient ly secured  and the i r  in terest  income 

is  guaranteed.  To provide the des i red leve l  o f  secur i t y,  the  issuer  wi l l  have  to  inc lude 

var ious credi t  enhancement  techniques which wi l l  inevi tab ly lower the return on equi ty.   

Th is  obvious ly conf l ic ts  wi th  the in terest  o f  the equi ty investo rs .  These investors  purchase  

the r isky f i rs t  loss pos i t ion in  the CLO and demand a h igh retu rn on equi ty  as a 

compensat ion for  the assumed r isk .  The  equi ty investors  obta in  the funds remain ing in  the  

s t ructure af ter  a l l  o ther  expenses have  been paid.  The benef i ts  o f  c red i t  enhancements  

are for  the rated notes and come in  as expenses at  equi ty leve l ,  reduc ing the return on  

th is  pos i t ion.  

 

Because of  these conf l ic t ing in terests  i t  is  imposs ib le  to  ob ject ive ly compare d i f ferent  

s t ruc tures based on for  example the t r igger  leve ls  or  swap agreements .  From the note  

ho lders  perspect ive these h igher  t r igger  leve ls  and swap agreements  wi l l  provide  

addi t ional  secur i t y.  A t  the same t ime they wi l l  be regarded as an unnecessary expenses  

by the equi ty  investors .  To c i rcumvent  th is  problem, th is  research wi l l  ensure that  each  

t ranche of  the ra ted notes issued by any of  the tes t -s t ruc tures  assumes a s imi lar  leve l  o f  

r isk .  Assuming that  note ho lders  are r isk  neutra l ,  they should be ind i f ferent  between the 

notes of fered by any the  s t ructures.   

Given that  the r isk assumed by al l  of  the ra ted notes are equal ,  the test-st ructures  

can simply and unambiguously be compared based on their  re turn on equity (ROE) ,  

where the return on equi ty equals  the amount  o f  money paid to  the investors  d iv ided by 

the amount  o f  equi ty  inc luded in  the s t ructu re.  
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4.6. Conclusion 

In  th is  chapter  a  thorough analys is  o f  the CLO market  between January 2006 and June  

2007 was  provided.  Th is  analys is  showed tha t  l imi ted number of  s t ruc tura l  featu res 

formed the  bas is  o f  many mul t i -currency CLOs i ssued dur ing th is  per iod .  These s t ructure  

features re la te to  the pos i t ion of  the  VFN in  the pr ior i t y o f  payments  of  the CLO, the  

abi l i ty  to  use the VFN to redenominate the  l iab i l i t ies  and the way in  which the d i f feren t  

currenc ies were  used to  fu l f i l  these l iab i l i t ies ;  l ike- for- l ike o r  pro -rata.   

Based on these three s t ructura l  featu res 8 d i f ferent  tes t -s t ruc tu res were  developed which  

should a l low fo r  tes t ing of  the impact  o f  these s t ructura l  features ind iv idual ly as  wel l  as  in  

combinat ion wi th  others .  These 8 s t ructu res wi l l  be created by a l ter ing  an exis t ing  CLO,  

the North W ester ly I I I .  They wi l l  use  the  or ig ina l  CLOs co l la tera l  pool ,  recovery ra tes and  

t r igger  leve ls ;  as  such  the s t ructure wi l l  on ly d i f fe r  f rom each other  based on the  

d iscussed s t ructura l  features.   

The impact  o f  these s t ructura l  features on the per formance of  a  CLO wi l l  be assessed by 

compar ing the ROE which each of  the s t ructures is  ab le to  achieve in  the equi ty scenar ios  

developed for  the NW II I .  

But  before  the ROE can be determined,  the  next  chapter  wi l l  f i rs t  in t roduce the base case,  

the North W ester ly I I I  CLO, and the rat ing methodology which wi l l  be used to  tes t  the 8 

tes t -s t ruc tures.  
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5. Base case: The North Westerly CLO III B.V. 

5.1. Introduction 

The qual i ta t ive d iscuss ion in  the previous chapter  e laborated on the mechanics  of  a  mul t i -

currency CLO incorporat ing a MCI.  By analys ing a number of  s t ructures used in  the 

market  the var ious appl icat ions of  a  MCI were  documented and the i r  in f luence on the  

s t ructure ’s  water fa l l  was expla ined.  Subsequent l y some of  these s t ructures were se lected  

in  order  to  analyse the  consequences of  the var ious s t ructura l  set t ings and to  tes t  the  

benef i ts  provided by these s t ructures re la t i ve to  a  mul t i  currency CLO incorporat ing a 

PAS.  

 

To fu r ther  invest igate the ef fec t  o f  each of  the hedging s t ra teg ies,  these wi l l  be  

implemented in  an exis t ing CLO st ructu re,  the  North  W ester ly I I I  CLO, which wi l l  serve as  

the base case s t ructure .   

 

In  the f i rs t  par t  th is  chapter ,  sect ion 5.2 a deta i led overview of  the base case s t ructure 

wi l l  be presented.  The set t ings and assumpt ions used in  th is  model  wi l l  serve as guidance 

for  the s t ructur ing of  the  d i f ferent  hedging s t ra teg ies.  

The second par t  o f  th is  chapter ,  sect ion 5.3,  wi l l  e laborate ly d iscuss the rat ing process  

for  CLO as pract ised by Standard & Poor ’s  dur ing the per iod commencing in  January 2006 

to  mid-2007.  This  methodology was used  in  tes t ing the base  case s t ructure and  wi l l  be  

used on the tes t -s t ruc tu res.  To i l lus t ra te how th is  methodology works,  most  o f  the s teps  

wi l l  be appl ied to  the asset  por t fo l io  o f  the North  W ester ly I I I  CLO to  show how these  

theoret ica l  concepts  work  in  pract ise.   

5.2. The base case  

The model  c reated fo r  the North W ester ly CLO I I I  B.V.  wi l l  be  used as  centra l  po int  fo r  

compar ison.  North W ester ly CLO I I I  B.V.  ( “North W ester ly I I I ”  or  “NW I I I ” )  is  a  newly  

formed company,  the SPV, wi th  l imi ted l iab i l i ty ,  incorpora ted under  the laws of  The  

Nether lands.  North W ester ly is  NIBC’s  th i rd  arb i t rage cash f low Co l la tera l ised Loan 

Obl igat ion ( “CLO”)  and  is  managed by NIBC as Col la tera l  Manager.  The ou ts tanding 

shares of  North W ester ly CLO I I I  are owned by St ich t ing North Wester ly CLO I I I ,  a  

foundat ion establ ished under the laws  of  The Nether lands.  

 

North  W ester ly CLO I I I  has issued f ive c lasses  of  ra ted notes and one  c lass of  unrated  

notes (Table 5-1) ,  the proceeds of  which have been used to  purchase a por t fo l io  pr imar i l y  

compr ised of  senior  secured debt  ob l igat ions (at  least  80% of  the por t fo l io  compr ises of 

senior  secured debt  ob l igat ions) ,  second secured debt  ob l igat ions and unsecured debt  

ob l igat ions,  issued by companies wi th  a p r imary p lace of  bus inesses located in  W estern 

Europe,  the US or  Canada.  These assets  can be denominated in  Euros,  but  a lso cons ist  

o f  non-Euro obl iga t ions (ob l igat ions denominated in  US dol lars ,  Canadian dol lars  or  any 

currency of  cer ta in  W estern European count r ies) .  The d i f ferent  l imi ta t ions re la ted to  the  
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pool  o f  assets  are deta i led below in  the sect ion address ing the por t fo l io  prof i le  and 

qual i ty tes ts .  

 

Table 5-1 :  Capital  s tructure  

 

Cl a s s
 

S iz e
 

( E U R  m ln )  

P e r c e n t a g e  

O f  T o t a l  

E x p e c t e d  R a t in g  

M o o d y ’ s  /  S & P  

W A L  

( y e a r s )
10

 

L e g a l  F in a l  

M a t u r i t y  

Co u p o n  

A  2 90  7 0 . 8%  A a a  /A A A  8 . 3  1 6  ye a rs  
6 -m o n th  E U R IB OR   

+ 2 4 .7 5  b p s  

B  3 2  7 . 8%  A a 2 / A A  1 0 . 5  1 6  ye a rs  
6 -m o n th  E U R IB OR  

+ 4 2  b p s  

C  1 7  4 . 1%  A 2  /A  1 1 . 0  1 6  ye a rs  
6 -m o n th  E U R IB OR  

+ 6 5  b p s  

D  1 5 . 5  3 . 8%  B a a 2  /B B B  1 1 . 4  1 6  ye a rs  
6 -m o n th  E U R IB OR  

+ 1 5 0  b ps   

E  1 4 . 5  2 . 4%  B a 2  /B B  1 1 . 8  1 6  ye a rs  
6 -m o n th  E U R IB OR  

+ 4 0 0  b ps  

 

Cl a s s  S i z e 1  

( E U R  m ln )  

P e r c e n t a g e  

O f  T o t a l  

E x p e c t e d  R a t in g  

M o o d y ’ s  /  S & P  

D u r a t io n  

( y e a r s )
11

 

L e g a l  F in a l  

M a t u r i t y  

Co u p o n  

Sub  40 . 8  11 . 1%  N .R . /N .R .  5 . 0  16  year s  Res idua l  

 

Cl a s s  o f  

c o m b in a t i

o n  n o t e s
12 

S iz e
 

( E U R  

m ln )  

P e r c e n t a g e  

O f  T o t a l  

E x p e c t e d  

R a t in g  

M o o d y ’ s  /  S & P  

W A L  

( y e a r s )
1 0

 

L e g a l  F in a l  

M a t u r i t y  

Co u p o n  

P  10   Baa3  8 . 3  16  year s  2 . 00% per  annum  

Q  7   BBB  10 . 5  16  year s  1 . 00% per  annum  

R  6   Baa1  11 . 0  16  year s  0 . 25% per  annum  

 

                                                           
10

 W e i g h t e d  A v e r a g e  L i f e  i s ,  am o ng s t  o t h e rs ,  b as e d  o n  0%  de fa u l t s  p e r  an n um ,  2 5%  p r ep a ym en t s ,  f u l l y  

r am p e d -u p  p o r t f o l i o  i n  8  m o n t hs ,  f u l l y  i n v es t ed  po r t f o l i o  du r i n g  t he  6  ye a r  r e i n v es tm e n t  p e r i od ,  a n d  n o  

e xe rc i s e  o f  t he  o p t i o n a l  e a r l y  r ed em pt i o n .  

11
 Fo r  t h e  S u b o rd i n a t ed  no t es ,  D u r a t i o n  f i g u r es  h a v e  b ee n  p r ov i d e d  i ns te a d  o f  W e i gh t ed  A ve r a ge  L i f e ,  b as e d  

o n  t h e  s am e a ss um pt i o ns  as  t h os e  u se d  f o r  W e i gh t e d  A v e r a g e  L i f e  ca l c u l a t i on s .  

12
 E ac h  C l as s  P  C om b i n a t i on  N o t e  c o ns i s t s  o f  t w o  " C om p on e n t s " ,  o ne  o f  C l a ss  D  D e fe r r ab l e  I n t e r es t  N o t es  

a nd  on e  o f  S ub o r d i n a t e d  N o t e s .   E a ch  C l as s  Q  C om b i n a t i o n  N o t e  c o ns i s t s  o f  t w o  " C om p o n en ts " ,  o n e  o f  

C l as s  D  D e f e r r a b l e  I n t e r es t  N o t e s  a nd  o ne  o f  C l a ss  E  D e f e r r ab l e  I n t e r e s t  N o t e s .   E a c h  C l as s  R  

C om b i n a t i o n  N o te  c o ns i s t s  o f  t h r e e  " C om p o n en ts " ,  o n e  o f  C l a ss  C  D e f e r ra b l e  I n t e r e s t  N o t es ,  o n e  o f  C l as s  

D  D e f e r r a b l e  I n t e re s t  N o t es  a n d  o ne  o f  S u bo r d i n a t e d  N o t e s .   T h e  i n i t i a l  p r i n c i pa l  am o un t s  o f  ea c h  o f  t h e  

C l as s  P  C om b i n a t i o n  N o t e s ,  t h e  C l as s  Q  C om b i n a t i o n  N o t e s  a nd  t h e  C l a ss  R  C om b i na t i o n  N o t es  a r e  a l s o  

i n c l ud e d  i n  t h e  i n i t i a l  p r i n c i p a l  am o u n t s  o f  t he  r es p ec t i v e  u n de r l y i n g  C l as s es  o f  N o t e s .  
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The North W ester ly CLO I I I  ente red in to  cross -currency asset  swaps wi th  one or  more  

hedge counterpar t ies  in  order  to  hedge the FX r isk  re la ted to  non-Euro denominated 

co l la tera l  debt  ob l igat ions,  but  for  a  smal l  bucket  a l lowance (p lease see deta i ls  be low).  I t  

a lso entered in to  one o r  more in te rest  ra te swaps to  hedge i ts  exposure to  f i xed  rate  

assets .  

 

At  c los ing North  W esterly CLO I I I  had acqui red  assets  wi th  an aggrega te par  amount  o f  

60% of  the to ta l  por t fo l io .  Dur ing the 365-day ramp-up per iod the aggregate co l la tera l  

ba lance was brought  up to  the Targe t  Amount .  
 

The overa l l  s t ruc tu re is  descr ibed in  F igure 5 -1  

 

Figure 5 -1 : Transaction Structure  
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5.2.1. Structure summary 

Issuer:  Nort h  W es ter ly  CLO I I I  B .V .  

Col lateral  Manager:  NIBC Bank  N.V .  

Structure:   Cash f low CLO 

Issuance:   Class  A  Senio r  F loat ing Ra te  Notes ,  C lass  B-E Mezzanine 

F loat ing Rate  Notes  ( “Def e r rab le  I n teres t  Notes ” ) ,  and 

Subord inated Not es  

Closing Date:      June,  2006  

Closing Port fo l io:    60-65% of  the assets  were  purchased (o r  commi t ted for  

purchase)  by t he Clos ing Date  

Ramp-up Per iod:   The CLO wi l l  have 365 days  a f ter  the c los ing to  acqu i re  the 

remain ing po r t ion  o f  the po r t fo l io  

Reinvestment  Per iod:  6 years  

Legal  F inal  Matur i t y:   16 Years  

Optional  Redemption:   On or  a f ter  6  yea rs  a t  the d i rec t ion o f  ho lders  o f  the 

Subord inated Not es  

Payment  Dates:   Semi-annual  

Management  Fees:    15 bps  sen io r  management  fee,  50 bps  subord inated 

management  fee,  incent ive  management  fee o f  20% o f  excess  

cash f low af te r  Subord inat ed Notes  have rea l i sed an IRR of  12% 

In teres t  Reserve Account :  EUR 2.5  m i l l i on  

 

5.2.2. Key Portfolio Characteristics  

The Col la tera l  Manager acqui red,  on behal f  o f  North  W ester ly I I I ,  a  d ivers i f ied por t fo l io  o f  

debt  ob l igat ions issued by companies wi th  a  pr inc ipa l  p lace of  bus iness in  a  European 

country.  The composi t ion of  the asset  por t fo l io ,  and therefore the leve l  o f  d ivers i f icat ion  

achieved,  is  subjected to  the por t fo l io  tes ts  (Table  5 -2 ) .  The Targe t  Par  Amount  o f  the  

por t fo l io  is  EUR 400 mi l l ion,  409 mi l l ion at  c losing.  The excess par  amount  obta ined by 

the issuance of  the notes is  used to  fund the  costs  re la ted to  the s t ructu r ing process.   

The por t fo l io  wi l l  compr ise of  senior  secured and second secured debt  ob l igat ions  

denominated in  Euro o r  o ther  e l ig ib le  currenc ies .  The issuer  wi l l  ente r  in to  PAS for  non-

Euro denominated assets  to  hedge the cur rency r isk .   
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Table 5-2 :  Portfo l io el igible cr i ter ia  

 

Selected Port fo l io  Prof i le  Tests  Covenant  L imi t  o f  

Target  Par  Amount  

Actual  Port fo l io  at  

c losing  

Senio r  Secured Debt  Obl igat ions  80.0% Min  90.24% 

Second Secured Debt  Obl i gat ions  20.0% Max  9 .76%  

Unsecured Debt  Obl i gat ions  7 .5% Max  0 .00%  

Second Secured Debt  Obl i gat ions  and 

Unsecured Debt  Obl i gat ions  

20.0% Max  9 .76%  

Non-Euro Ob l igat ions 13 35 .0% Max  14.50% 

St ruc tured F inance Secur i t ies  Not allowed 0 .00%  

S ing le  Obl i gor  Concent ra t i on 14 2 .5% Max  -   

Annua l  or  l onger  Coupon Basket  10.0% Max  -   

Non-F loat ing Rat e  Obl i gat i ons  7 .5% Max  -   

Co l l a tera l  ra ted Caa1/  CCC+ o r  less  5 .0  % Max  0 .00%  

Tota l  Pa r t i c ipat i ons  20.0% Max  -   

Tota l  Synthet ic  Secur i t ies  20.0% Max  -   

Tota l  o f  Pa r t i c ipat i ons  and Synthet ic  Secur i t i es  20.0% Max  -   

Revo l v ing Loans  3 .0% Max  -   

T radable  Assets  (pe r  annum) 20.0% Max  -   

Long Dat ed Basket  2 .5% Max  -   

Selected Col la te ral  Qual i ty Tests
15
 Test   -   

W eighted Average L i f e  11 y rs  Max 7 .65 yrs   

Average Moody’s  Rat ing Fac tor 16 2300 Max 2300 Max 

Divers i t y  Score  30 Min  30  

Moody’s  W eighted Average  Recovery Rate  58% Min  58% Min  

S&P’s  W eighted Average Recovery Rate  50% Min  50% Min  

W eighted Average Cash Spread  275 bps  Min  302. 48  bps  

( 3 0 9 . 7 3  b p s  E x c l u d i n g  P A S )   
 
 

                                                           
13

 Not e:  For  t he purpose o f  t h is  s tudy,  the number  o f  d i f fe rent  cu r renc ies  wi l l  be  reduced to  t wo;  

Euro en S ter l ing .  Us ing a  dua l  ins tead o f  mul t i -cu r rency model  wi l l  s ign i f i cant l y  reduce the 

complexi t y  o f  the model ,  wh i le  i t  shou ld  preserve the r i sk  re la t ed to  cu r rency f l uc tuat ions  and 

there fore  not  s ign i f i cant ly  i n f luence the obse rvat ions  made based on th is  model .  
14

 Except  fo r  up to  5  exposures ,  wh ich can each rep res ent  up to  3 .0% of  the po r t fo l io  Ta rget  Par  

Amount  and fo r  up to  2  exposures ,  wh ich can repres ent  up to  3 . 5% of  the por t fo l io  Target  Pa r  

Amount  
15 

Dive rs i t y  Score,  W eighted  Average Cash Spread,  W ARF and W eighted Average Recovery Rate  

are  sub jec t  to  Rat ing Agency mat r i x g r id  
16

 In  add i t i on  to  the Rat ing Fac tor  and Di vers i t y  combinat ion g iven above,  the CLO may be sub jec t  

to  a l te rnat i ve  Rat i ng Fac to r  and Di ve rs i t y  cons t ra in ts  as  fur the r  desc r ibed in  the f ina l  Of fe r ing 

Memorandum.   The ra t ings  ass igned t o  the Col l a tera l  Debt  Obl igat ions  by the Ra t ing Agenc ies ,  wi l l  

be  based upon ava i l ab le  pub l i c  ra t ings ,  p r i va te  shadow ra t ings ,  or  a  mapping f rom NIBC Bank  

N.V . ,  as  fur the r  desc r i bed i n  the f ina l  Of fe r ing Memorandum.  
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To provide addi t ional  protect ion to  the in terest  o f  the rated note ho lders  the North  

Wester ly model  incorporates both an OC and IC tes t  in  addi t ion to  the p rof i le  and qual i t y 

tes ts  spec i f ied above,  Table 5 -2.  The IC and  OC test  ensure that  in  the event  o f  an 

in terest  or  p r inc ip le  shor t fa l l  the senior  notes receive in te rest  and p r inc ip le  proceeds pr ior  

to  the more jun ior  ra ted note.  The  IC and OC rat ios  are  ca lcu lated us ing the fo l lowing 

formulas:  

 

IC Tes t  o f  

t ranche X 
=  

Expense Reserve Account  +  Col l a te ra l  In te res t  Proceeds  +  rec e ip ts  f rom 

Hedge counte rpar t ies  –  Es t imated Senio r  Expenses  

In teres t  on Tranches  Senio r  to  X +  I n teres t  on Tranche X 

 

 

 

OC Tes t  =   
Tota l  Co l la t era l  +  Pr i nc ip le  Account  +  Addi t iona l  Co l l a tera l  Account  

Remain ing Pr inc i p le  Amount  o f  the Tranches  sen io r  t o  Tranche X +  

Remain ing Pr inc i p le  Amount  Tranche X  

 

For  the purpose of  ca lcu lat ing the OC-test  numerator  the pr inc ip le  ba lance of  secur i t ies  

which are  or  have  become defaul ted obl iga t ions shal l  be the  lower of  the market  va lue 

and the recovery  va lue  re la t ing to  such defau l ted obl igat ion p rovided  that  dur ing the  

per iod of  30 days beginn ing on the date on which such co l la tera l  debt  ob l igat ion is  

des ignated as a defaul ted obl igat ion by the co l la tera l  manager.  

 

The  covenanted threshold leve ls  for  the  IC-  and OC-tests  used in  the Nor th W ester ly 

model  are as ind icated in  Table 5-3and Table 5-4 respect ive ly.  

 

Table 5-3:  Interest coverage tests 

Coverage Tes ts  Min imum 

Class  A  Senio r  In te res t  Coverage Rat io  130. 0% 

Class  B  In teres t  Coverage Rat io  130. 0% 

Class  C In te res t  Coverage Rat io  115. 0% 

Class  D In te res t  Coverage Rat io  110. 0% 

Class  E  In teres t  Coverage Rat io  (Di rec t  

Pay Tes t )  

102. 0% 

 

  



 

 

67

Table 5-4:  Overcollateralisation test  

 

Coverage Tes ts  Expec ted on  

E f fec t i ve  Dat e 17 

Min imum 

Class  A  Senio r  Par  Va lue Rat io  137. 9% 125. 9% 

Class  B  Par  Va lue Rat i o  124. 2% 114. 2% 

Class  C Par  Va lue Rat i o  118. 0% 109. 0% 

Class  D Par  Va lue Rat i o  112. 8% 106. 8% 

Class  E  Par  Va lue Rat i o   109. 7% 104. 7% 

In teres t  Re inves tment  Tes t  

(S uc h  T e s t ,  w he n  b r e ac h e d ,  w i l l  c a us e  a  

d i ve r s i on  o f  u p  t o  50 . 0%  o f  t h e  i n t e r e s t  

p ro c ee d s  o t he r w i s e  p a ya b l e  t o  ( a )  S u bo r d i n a t e d  

F e es  a nd  ( b )  t h e  S ub o r d i n a t e d  N o t e s  i n t o  t h e  

P r i n c i pa l  A c co u n t  f o r  R e i nv e s tm e n t )  

 106. 0% 

 

5.2.3. The waterfalls 

The in terest  and  pr inc ip le  proceeds received on  the co l la tera l  dur ing the l i fe  t ime of  the  

t ransact ion wi l l  be used  to  pay in te rest  on  and f ina l ly redeem the  l iab i l i t ies  of  the  CLO.  

In terest  received on the co l la tera l  is  d is t r ibuted accord ing to  the CLO’s  in terest  pr ior i t y o f  

payments  summarised in  F igure 5-2.  The in i t ia l  in terest  receipts  wi l l  be reduced by the  

CLO’s  senio r  expenses before be ing d is t r ibuted  among the rated note ho lders ,  accord ing  

to  the i r  senior i ty  and subjected to  the condi t ion that  the IC-  and OC-test  are passed.  A  

breach of  the IC o r  OC test  wi l l  in i t ia te  a sequent ia l  redempt ion of  the senior  notes unt i l  

the tes ts  are brought  back in  compl iance.  There is ,  however,  one except ion:  the North  

Wester ly model  inc ludes a spec ia l  feature,  a  turbo feature,  which  t r iggers  p r ior i t y  

redempt ion of  the c lass E notes on a breach of  the c lass E in terest  coverage tes t .  The  

in terest  avai lab le in  the  s t ructure ’s  water fa l l  a f ter  paying in terest  to  a l l  c lasses of  notes 

senior  to  c lass E wi l l  f i r s t  be appl ied to  the redempt ion of  the remain ing c lass E notes in 

order  to  br ing  the tes t  back in to  compl iance.  Any remain ing in te rest  proceeds wi l l  be  used  

to  fu l f i l  any de ferred l i ab i l i t ies ,  such as unpaid Trustee expenses and Admin is t ra t i ve  

expenses,  pr ior  to  be ing  re invested or  pa id  out  to  equi ty  investors .   

Here i t  should be  noted that  re investments  wi th  in te rest  wi l l  on ly occur  dur ing the  

re investment  per iod  and  on a breach of  the  re investment  tes t .  Th is  OC- l ike tes t  measures  

whether  the  t ransact ion assets  are deemed suf f i c ient  to  meet  i t  fu ture l i ab i l i t ies .  The tes t  

is  ca lcu lated in  a  s imi lar  manner to  a regular  OC-test  a t  c lass E leve l ,  a f ter  paying par t  o f  

the jun ior  expenses.  In  case of  breach of  the re investment  tes t  the co l la tera l  manager has 

to  e i ther  re invest  50% of  the avai lab le in te rest  proceeds in to  new assets  or  use these  

proceeds to  redeem the  notes sequent ia l l y.  The  threshold leve l  for  the re investment  tes t  

is  inc luded in  Table 5-4 .  

 

(P)repayments  of  pr inc ip le  on the North  W ester ly CLO’s  co l la tera l  or  pr inc ip le  der i ved  

f rom an asset  sa le  is  d is t r ibuted to  the investo rs  accord ing to  the pr io r i ty  o f  payments  

                                                           
17
 Ac tua l  charac te r is t i cs  on t he E f fec t i ve  Date  may  d i f fe r  due to  market  cond i t i ons  and l i qu id i t y  

cons t ra i n ts  a t  the t ime o f  co l la te ra l  pu rchase  
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ind icated in  F igure 5-3.  Analogous to  a breach o f  the IC tes t ,  a  breach o f  the OC-test  wi l l  

resu l t  in  a  sequent ia l  redempt ion s tar t ing  wi th  the most  senio r  notes ,  as  ind icated  in  

F igure 5-3.  

Dur ing the re investment  per iod,  and in  absence of  a  b reach of  the OC- test ,  p r inc ip le  

proceeds wi l l  be re invested in  e l ig ib le  co l la tera l  and/or  used to  sequent ia l ly redeem the  

rated notes at  the d iscret ion of  the co l la te ra l  manager.  Post  re investment  per iod,  

unscheduled pr inc ip le  p roceeds and sa le p roceeds wi l l  be  appl ied in  a  s imi lar  manner.  Al l  

o ther  pr inc ip le  p roceeds  wi l l  be used to  sequent ia l ly redeem the ra ted no tes.  

 

 



 

    

Figure 5 -2a: Priori ty of  Payments;  Interest  proceeds 

 

Issuer taxes

Interest Proceeds

Class A Senior Notes Interest

Class B Deferred Interest Pass

Scheduled Interest Rate Issuer Payments and any Interest Rate 

Issuer Termination Payment and Currency Hedge Issuer

Termination Payment resulting from a Priority Hedge

Termination Event

Class C Interest

Class C Deferred Interest

Class D Interest

Class E Deferred Interest

Class E Interest

Class D Deferred Interest

1. Please refer to Condition 3(c)(i)(D) for more detail on such payment into the Expense Reserve Account.
2. After the Effective Date only.  Please refer to Condition 3(c)(i) for more detail on the sequential redemption of Notes in these circumstances.

Effective Date Rating Event

Replacement Interest Rate Hedge and Replacement Currency

Hedge Payments

Unpaid Trustee Fees and Expenses

Unpaid Administrative Expenses

Subordinated Collateral Management Fee

Trustee Fees and Expenses up to Senior Fee Cap

Administrative Expenses up to Senior Fee Cap

Expense Reserve Account1

Senior Collateral Management Fee

Class A Senior Coverage TestsPass

Pass

Pass

Pass

Fail

Fail

Fail

Fail

Fail

Class B Mezzanine Coverage Tests

Class C Mezzanine Coverage Tests

Class D Mezzanine Coverage Tests

Class E Mezzanine Coverage Tests

Redemption of Class A Senior Notes

Sequential Note Redemption to Class B2

Sequential Note Redemption to Class C

Sequential Note Redemption to Class D

Note Redemption to Class E

Sequential Note Redemption to Class E

Class B Interest
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Figure 5 -2b: Priori ty of  Payments;  Interest  proceeds 

 

Sequential

Note

Redemption to

Class E

Subordinated Note

Coupon Interest and

Deferred Interest

Subordinated Note

Additional Interest

During Reinvestment Period, Interest Reinvestment Test

Unpaid Senior Collateral Management Fee and 

Subordinated Collateral Management Fee

Interest Rate Issuer Termination Payments and Currency 

Hedge Issuer Termination Payments (other than as a result 

of a Priority Hedge Termination Event)

Discretionary Payments into Collateral Enhancement 

Account

Discretionary Repurchase of Notes by Issuer5

Subordinated Note Return Hurdle Amount

20% 80%

Fail4

Purchase of 

Substitute 

Collateral Debt 

Obligations

Not 

Reached

VAT on Incentive Management Fee

Subordinated Note Coupon Interest and Deferred Interest

Subordinated Note Additional Interest

Incentive Management Fee

4.  Please refer to Condition 3(c)(i)(Z) for more detail on the application of Principal Proceeds in these circumstances.
5. Please refer to Condition 7(j) for more detail on the repurchase of Notes by the Issuer.
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Figure 5 -3a: Priori ty of  Payments;  Principle proceeds 

 

 

Payments due under Interest Proceeds down to Class A Senior Notes

Principal  Proceeds

Class B Interest Class A Senior Coverage TestsPass Fail Redemption of Class A Senior Notes1

Class B Deferred Interest Class B Mezzanine Coverage TestsPass Fail Sequential Note Redemption to Class B1

Class C Deferred Interest Class C Mezzanine Coverage TestsPass Fail Sequential Note Redemption to Class C

Class D Deferred Interest Class D Mezzanine Coverage TestsPass Fail Sequential Note Redemption to Class D

Class E Deferred Interest Class E Mezzanine Coverage TestsPass Fail Sequential Note Redemption to Class E

Class C Interest
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Figure 5 -3b: Priori ty of  Payments;  Principle proceeds 
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1 Please refer to Condition 3(c)(ii) for more detail on the sequential redemption of Notes in these circumstances. 
2 Please refer to Condition  3(c)(ii)(P) for more detail on the application of Principal Proceeds in these circumstances.
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1 Please refer to Condition 3(c)(ii) for more detail on the sequential redemption of Notes in these circumstances. 
2 Please refer to Condition  3(c)(ii)(P) for more detail on the application of Principal Proceeds in these circumstances.
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5.2.4. Hedging in the NWIII 

The or ig ina l  fo re ign exchange hedging s t ra tegy inc luded a  number o f  Ind iv idual  asset 

swaps to  hedge each of  the non-Euro Obl igat ion;  however not  a l l  o f  the FX r isk  was  

covered by per fect  asset  swaps.  

North  W ester ly CLO I I I  entered  in to  an asset-based cur rency hedge each t ime i t  

purchases a Col la tera l  Debt  Obl iga t ion denomina ted in  a  cur rency other  than Euro  (each a 

“Non-Euro Obl igat ion” ) .  The currency hedges are s t ructured wi th  opt ional i ty to  account  for  

defaul ts  and p repayments  dur ing the  l i fe  o f  the under ly ing  asset .  Th is  opt ional i t y 

essent ia l ly removes the  exposure  to  te rminat ion payments  under the  currency hedge in  

case of  defaul t  or  p repayment  o f  the under ly ing asset .  Non-Euro Obl igat ions which 

become defaul ted obl igat ions must  be so ld wi th in  12 months in  order  to  be converted  at  

the in i t ia l  exchange rate .  Nor th W ester ly CLO I I I  may enter  in to  cur rency hedges wi th  one  

or  more hedge counterpar ty .  The currency r isk  which could af fec t  North  W ester ly CLO I I I  

in  case of  defaul t  o f  a  hedge counterpar ty is  mi t igated by the fac t  that :  

−  In  the event  o f  an In i t i a l  Rat ing Event ,  as  s t ipu la ted in  the of fe r  c i rcu lar  as  a 

downgrade of  the hedge counterpar ty ’s  shor t  term unsecured debt  ra t ing by 

Moody’s  be low “A1”,  the counterpar ty must  e i ther  (wi th in  30 days  of  such 

downgrade) f ind a rep lacement  hedge counterpar ty or  a  guarantor  o f  i ts 

ob l igat ions,  or  post  an amount  o f  co l la tera l ;  and  

−  In  the event  o f  a  Subsequent  Rat ing Event ,  a  downgrade below “Baa1”, (or  

wi thdrawal  o f  such hedge counterpar ty ’s  ra t ing) ,  the counterpar ty must  (wi th in  10 

days of  such downgrade) increase immediate ly the posted co l la tera l  to  an amount 

equal  to  the Requi red Col la tera l  Amount  as spec i f ied in  the OC.  

Fai lure by the swap counterpar ty to  post  addi t ional  co l la tera l  upon loss of  the second 

rat ing t r igger  is  an Event  o f  Defaul t  wi th  respect  to  such swap counterpar ty.   

 

The  Port fo l io  Manager  wi l l  have the  poss ib i l i t y  not  to  per fect l y hedge a par t  o f  the  Non-

Euro Obl igat ions fo r  the  s ix month per iod fo l lowing the purchase of  the asset ,  provided  

such non hedged Non-Euro Obl igat ions do not  represent  more than  5% of  the to ta l  

por t fo l io  and are purchased in  the pr imary market  ( i .e .  purchase wi th in  three months of  

issuance).  Th is  ab i l i ty  wi l l  be condi t ional  to  a l l  por t fo l io  prof i le  tes ts ,  co l la tera l  qual i ty  

tes ts  and coverage tes ts  be ing sat is f ied af ter  g iv ing ef fec t  to  such purchase.  For  the 

purpose of  ca lcu lat ing the coverage  tes t  the pr inc ipa l  amount  o f  such imperfect ly hedged 

Non-Euro Obl igat ions are appl ied a 15%  hai rcut  to  account  for  any FX vo lat i l i ty  r isk  ( th is  

FX vo lat i l i t y  r isk  is  the 6-months vo la t i l i t y  r isk  of  Non-Euro au thor ised currenc ies against  

Euro,  on which a s t ress on s tandard devia t ion i s  appl ied) .  For  the purpose of  ca lcu lat ing 

the weighted average spread tes t  and the IC tes t ,  the same 15% hai rcut  is  appl ied on 

in terest  payments  f rom these assets .  F ina l ly,  i f  a  per fect  asset  swap i s  not  entered in to  

on such imperfect ly hedged Non-Euro Obl igat ions af ter  6  months,  or  i f  the bucket  exceeds 

5%, then such imperfect ly hedged Non-Euro Obl igat ions are carr ied at  a  zero va lue for  a l l  

purpose.  

 

Interest  Rate  

Some Interest  ra te r isk  could be present  in  the or ig ina l  s t ruc tu re as up to  5% of  the  

co l la tera l  may cons is t  o f  f i xed rate Col la tera l  Debt  Obl igat ions,  whi le  a l l  the issued notes 
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are paying in terest  on a  f loat ing rate.  However,  S&P is  comfor tab le wi th  th is  leve l  o f  r isk  

and consequent ly  i t  wi l l  not  be model led.  

 

The hedges descr ibed above and the other  s t ruc tura l  features inc luded in  the NW II I  were 

tes ted and rated by S&P. The same methodology used in  tes t ing and rat ing the NW II I  wi l l  

be appl ied to  the tes t -s t ruc tures,  in  order  to  fac i l i ta te  a compar ison between the ROE 

these d i f ferent  s t ruc tures are ab le to  achieve.  To determine how the S&P rat ing process 

works,  th is  ra t ing methodology wi l l  be descr ibed  in  the next  sect ion.  



 

 75

5.3. The Standard and Poor’s rating methodology 

Col la tera l ised loan  obl igat ions are dynamic,  mul t ivar ia te  s t ruc tu res which,  accord ing to  

S&P, requi re  a  f lexib le  yet  d isc ip l ined rat ing approach.  The ra t ing ass igned based on th is  

approach addresses the l ike l ihood of  fu l l  payment  o f  in terest  e i ther  on a t imely or  u l t imate 

bas is ,  and of  u l t imate return of  pr inc ipa l  to  note ho lders .  Spec i f ica l l y,  i t  addresses the  

l ike l ihood of  the f i rs t -Euro-of - loss based on  the s tated in terest  and  pr inc ip le  terms.  

The  rat ing  ass igned to  each t ranche o f  the  CLO ref lec ts  the  assessment  o f  r isk  g iven  the 

t ransact ion 's  s t ruc ture,  c red i t  enhancement ,  and legal  s t ruc tu re.  I f  the losses on the pool  

o f  assets  are shared pro ra ta,  wi th  the f i rs t  do l la r  o f  loss shared among a l l  investors ,  then  

the r isk  taken by any one investor  would be no bet ter  than the weakest  c red i t  in  the pool .  

I f ,  however,  losses are d is t r ibuted in  a  prearranged order ,  l ike in  a  t ranched s t ructure,  

then each leve l  o f  inves tors  faces a d i f ferent  leve l  o f  r isk .  The jun ior  note ho lders  would 

absorb the  losses f i rs t ,  up to  a cer ta in  do l la r  amount ,  before the  h igher- leve l  investors  

are h i t  wi th  losses.   

 

The rat ing process is  usual ly in i t ia ted by the sponsor,  who requests  the rat ing agenc ies to 

ass ign a credi t  ra t ing to  the notes issued by the CLO. To comply wi th  the request  the 

rat ing agency wi l l  requi re  the sponsor to  d isc lose deta i led in format ion about  the 

t ransact ion,  pr ior  to  launching i ts  ra t ing  process .  Usual l y th is  in format ion is  exchanged by 

means of  mul t ip le  d iscuss ions about  the t ransact ions s t ructura l  features,  a  deta i led  

t ransact ion book and the submiss ion of  a  term sheet .  Once the rat ing agency has been 

suf f ic ient ly in formed about  the t ransact ion ,  the ra t ing process wi l l  begin .   

 

The rat ing p rocess of  S&P cons is ts  o f  a  number  of  spec i f ic  s teps,  which  have to  be taken 

in  order  to  arr i ve a t  a  credi t  ra t ing of  the CLO’s  notes.  These s teps are  as fo l lows:   

•  Reviewing the  s t ructura l  bas ics  and legal  s t ruc tu re,  

•  S iz ing the defaul t  f requency of  the proposed asset  pool* ,  

•  Reviewing the  co l la tera l  manager,  

•  S iz ing the expected loss  g iven de faul t * ,  

•  Reviewing of  the t ransact ion 's  co l la tera l  and s t ructura l  features*,  

•  Test ing whether  the p roposed leve l  o f  c red i t  support  for  each t ranche i s  suf f ic ient  

by model l ing the t ransac t ions cash f lows*,  

•  Convening a ra t ings commit tee to  assess pre l iminary ra t ings,  

•  Reviewing f ina l  documentat ion and legal  op in ions,  i f  requi red ,  and f ina l l y  

•  Issu ing the rat ing(s)  o f  the t ransact ion.  

 

Not  surpr is ing ly,  most  par t ies  invo lved in  the s t ructur ing process are most  concerned wi th  

the above s teps  ind icated wi th  an aste r isk .  These s teps provide  an ind icat ion of  the 

requi red leve l  o f  c red i t  enhancement  needed to  achieve the des i red credi t  ra t ing.   

 

5.3.1. Sizing the default frequency 

The assessment  o f  the requi red amount  o f  c red i t  enhancement  typ ica l ly begins wi th  an 

evaluat ion  of  the defaul t  f requency of  the proposed asset  por t fo l io  used as co l la tera l  in  
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the s t ructure.  The pr inc ipa l  model  used by S&P to make th is  evaluat ion is  the CDO 

Evalua tor ,  which employs a Monte Car lo  s imulat ion,  see appendix A6,  to  ca lcu late the 

expected de faul t  leve l  o f  the proposed pool  in  each rat ing scenar io .  The  model  uses 

defaul t  probabi l i t ies  for  each asset  in  the  pool ,  based on the i r  exis t ing corporate ra t ings 

ass igned by S&P (or  o ther  publ ic  ra t ing agenc ies)  to  est imate a probabi l i ty  d is t r ibut ion of  

potent ia l  defaul t  ra tes for  the aggregate por t fo l io .  In  o ther  words,  i t  uses a s tat is t ica l  

methodology to  evaluate  the credi t  qual i ty  o f  the  por t fo l io  o f  the CLO’s  assets  in  order  to  

provide  the scenar io  de faul t  ra tes (SDRs) fo r  the  por t fo l io  a t  each rat ing  leve l .  

The  potent ia l  de faul t  ra tes range f rom 0% (no  assets  in  the por t fo l io  de faul t  by matur i t y ) 

to  100% (a l l  assets  in the por t fo l io  defaul t  by matur i t y) .  The por t fo l io  defaul t  ra te is 

ca lcu lated as the to ta l  Euro amount  o f  assets  defau l ted by matur i t y,  d iv ided by the to ta l  

pr inc ipa l  amount  o f  the  por t fo l io .  To these defaul t  ra tes probabi l i t ies  are ass igned and 

based on these probabi l i t ies  the expected defaul t  ra te in  each rat ing scenar io  is 

determined.   

 

Box 1: North Westerl y I I I  CLO example  

Table  5.5 p rovides an overview of  the co l la te ra l  used in  the NW II I .  The asset  por t fo l io  

cons is ts  o f  226 s ing le B rated loans wi th  an average matur i t y o f  11 .785 years .  

To get  an impress ion o f  the expected defaul t  ra te o f  the  NW II I  co l la tera l  por t fo l io ,  the 

por t fo l io  was analysed  us ing the S&P CDO evaluator .  Us ing the s tandard  S&P corre la t ion 

assumpt ions for  asset  defaul ts ,  the CDO evaluator  c reated a  h is togram o f  the defaul t  ra te  

probabi l i t y  d is t r ibut ion for  the co l la tera l  under ly ing the North W ester ly I I I  CLO, tab le 5-5.  

This  probabi l i t y  d is t r ibu t ion shows that  for  example the l ike l ihood of  a  60% defaul t  ra te in 

the NW II I  co l la tera l  por t fo l io  would approximate ly  be 1.57%.  

 

Table 5-5:  NWII I  portfolio overview 

 

 

  Stat is t ics  for  the Ent i re  Port fo l io  

Number of  en t r ies  226 

Number of  ob l igors  76 

Tota l  pr inc ipa l  ba lance  $1,819,999,996.00  

Current  Assumed Recovery  $0.00  

Weighted Average  Matur i ty (years)  11.785 

Weighted Average  Rat ing B 
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Figure 5-4: Portfol io default  distr ibut ion 

 

 

 

Af ter  es t imat ing the probabi l i ty  d is t r ibut ion of  the defaul t  ra te of  a  g iven por t fo l io ,  i t  is  

poss ib le  to  der ive a set  o f  Scenar io  Defaul t  Ra tes (SDRs) .  Each SDR is  the defaul t  ra te 

that  a  CDO t ranche should be able to  wi ths tand under the var ious cash f low scenar ios  

encompassed by Standard & Poor 's  ra t ing cr i te r ia  in  order  to  be ass igned a spec i f ic  c red i t  

ra t ing.   

The va lue of  the SDRs is  ca lcu lated us ing a two-s tep process.  But  before d iscuss ing 

these two s teps,  note  that  each credi t  ra t ing is  essent ia l ly  jus t  a  re f lec t ion of  the 

est imated probabi l i t y  o f  defaul t .  Therefore the  f i rs t  s tep in  ca lcu lat ing the SDR is  to 

determine the maximum defaul t  ra te of  the por t fo l io  above which the cumulat ive 

probabi l i t y  o f  a  h igher  defaul t  ra te occurr ing i s  equal  to  the p robabi l i ty  o f  defaul t  a t  a  

des i red rat ing.  The defaul t  probabi l i t y  fo r  an A-ra ted  corporate  l iab i l i ty  dur ing the next  

year  is  for  example 0.022%. Simi lar ly,  fo r  the same asset  the probabi l i ty  o f  defaul t  dur ing 

the next  12 years  is  es t imated at  2 .534%. The va lues assoc iated wi th  these defaul t  ra tes 

can be found in  appendix A .9.  Hence,  in  o rder  to  achieve a g iven  credi t  ra t ing,  the 

por t fo l io  defaul t  ra te is  supposed to  be no greater  than the probabi l i ty  o f  defaul t  o f  a  
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corporate bond  wi th  that  ra t ing.  Second,  mul t ip ly th is  por t fo l io  defaul t  ra te  by an 

adjustment  fac tor  des igned for  the spec i f ic  t ranche rat ing.  This  ad justment  fac tor ,  which 

may be e i ther  greater  than or  less than 1.0,  depending upon the spec i f ic  t ranche rat ing,  

par t ly  re f lec ts  the fac t  that  the assumed probab i l i t ies  of  defaul t  fo r  each asset  are  on ly 

est imates of  the l ike l ihood of  defaul t  and not  the eventual  defaul t  exper ience o f  that  

par t icu lar  asset  c lass pr ior  to  the matur i t y o f  the por t fo l io .  

 

Box 2: North Westerl y I I I  CLO example  

Fol lowing th is  two s tep  approach,  the SDR fo r  a  s ing le  A- rated  t ranche for  the North  

Wester ly CLO I I I  would  be est imated at  60.49%. The p robabi l i t y  o f  defaul t  wi th in  the  

average  matur i t y  o f  the  asset  por t fo l io ,  11.875  years ,  fo r  a  corpora te  bond wi th  an  A-

rat ing is  es t imated at  2 .450%. This  resul t  is  obta ined by in terpolat ing between the defaul t  

probabi l i t ies  est imates  g iven for  co rporate  bonds  wi th  a matur i t y o f  11 and 12 years .  The 

adjustment  fac tor  used by S&P in  ca lcu lat ing the analys is  o f  the  NW II I  co l la tera l  pool  was 

1.517.  

I f  the respect i ve t ranche in  the North wester l y model  is  ab le to  survive  a percentage of  

defaul ts  less or  equal  to the ca lcu lated SDR, then the probabi l i ty  o f  defaul t  o f  th is  t ranche 

would be  lower than  3.717% (=2.450*1.517),  and the t ranche would be appropr ia te ly ra ted  

s ing le A.  

 

5.3.2. Sizing the loss given default 

When the s t ructurer  has determined the SDRs for  each credi t  ra t ing,  he knows the leve l  o f  

defaul ts  each t ranche  of  h is  s t ruc ture has to  be  ab le to  wi ths tand to  qual i fy for  h is  des i red 

rat ing.  Usual l y the SDR levels  are s ign i f icant ly h igher  than the expected por t fo l io  defaul t  

leve ls .  Therefo re the  s t ructure has to  inc lude var ious credi t  enhancements  to  increase  i ts  

robustness and thereby ensure that  each rated note wi l l  survive the  corresponding SDRs.  

In  absence of  excess spread or  recover ies  on defaul ted assets ,  the leve l  o f  c red i t  

enhancement  which wou ld have to  be inc luded in  the s t ructure would match the defaul t  

ra te.  However,  most  t ransact ions do g ive credi t  to  recover ies  where feas ib le  and inc lude 

excess spread as to  lower the leve l  o f  c red i t  enhancement  requi red fo r  a  des i red rat ing.  

By g iv ing credi t  to  recover ies  these t ransact ions decreases the sever i t y o f  a  loss by an  

amount  equal  to  the  recovery ra te mul t ip l ied by the defaul ted p r inc ip le  ba lance.   

 

Pr ior  to  January 2007 S&P assumed that  recover ies  were d r i ven by th ree main fac tors :  

•  Senior i t y and secur i t y o f  the obl igat ion -  here i t  is  assumed that  the recovery on  

more senior  or  secured  obl igat ions is  h igher  than on unsecured o r  subord inated 

c la ims;  

•  Time a l lowed to  achieve the recovery -  loan recover ies  are assumed to  occur  

wi th in  one payment  per iod af ter  the defaul t .  However,  in te rest  on such recover ies  

wi l l  not  accrue and any missed in terest  payments  wi l l  not  be received;  and 

•  Post-defaul t  management  through the recovery p rocess.   

The or ig ina l  c red i t  ra t ing of  the obl igor  was deemed to  be less important ;  a f ter  defaul t  the 

expected recovery was assumed to  be main ly dr iven by the  re la t i ve senior i ty and how 

secure the obl igat ion was.  
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W ith the re lease o f  the  “CDO spo t l ight :  Us ing Standard & Poor ’s  recovery  ra t ings  in  cash 

f low CDOs” in  October 2006,  S&P star ted to  d i f ferent ia te  between the recovery ra tes in  

d i f ferent  ra t ings scenar ios .  The main  reason c i ted for  th is  modi f icat ion  was that  in  a  h igh 

s t ress scenar io ,  l ike the AAA scenar io ,  recover ies  on defaul ted assets  are expected to  be 

lower due to  the h igher  number of  defaul ts  and severe economic s t ress,  re la t ive to  the 

recover ies  in  a  say BB scenar io .   

In  addi t ion,  S&P e labora ted on the d i f ferences which exis t  between the recover ies  among 

nat ions based on the i r  respect i ve bankruptcy laws.  As such defaul ts  occurr ing in  

countr ies  wi th  more  favourable bankrup tcy  laws are assumed to  have  h igher  recover ies  

than defaul ts  occurr ing in  less regulated or  less favourable regulated countr ies .  

 

Simul taneous wi th  these modi f icat ion S&P adopted d i f feren t  recovery est imat ion 

methodologies as a subst i tu te  of  the  s ing le methodology in t roduced above:   

•  The "Tiered"  asset  c lass approach in  cash f low model l ing:  which uses d i f ferent  

recovery ra tes for  each  loan/bond c lass at  each CDO t ranche rat ing ( tab le 5.6) ;  

and 

•  The Asset-spec i f ic  approach:  which uses the  S&P recovery  ra t ing  for  each 

loan/bond of  a  spec i f ic  issuer  a t  each CDO t ranche rat ing ( tab le 5.7) .  Th is  is  

appl icable on ly for  assets  which have been ass igned a Recovery Rat ing.  

 

Box 3: North Westerl y I I I  CLO example  

When the t iered approach is  appl ied to  the col la tera l  used in  the NWII I  s t ruc ture,  the 

est imated weighted  average recovery ra te  would  be 68% in  a t r ip le  A scenar io ,  increas ing 

to  85% in  a s ing le B scenar io ,  tab le 5 .6.  

 

In  contrast ,  when the asset  spec i f ic  approach is  appl ied to  the co l la tera l  pool  used in  the 

NW II I  t ransact ion,  the recovery ra te is  expected to  fa l l  somewhere wi th in  the range of  50 

% to 65% in  a t r ip le  A  scenar io ,  tab le 5 .7.
18

  

 

Table 5-6:  Recovery Rates t iered approach 
 R e c o v e r y  r a t in g s  ( % )     

CD O  l ia b i l i t y  r a t in g  A A A  A A  A  BB B  BB  B  a n d  

C C C  

S e n io r  s e c u r e d  lo a n s  ( % )  6 8  7 3  7 8  8 1  8 5  8 5  

M e z z . / s e c o n d - l ie n / s e n io r  u n s e c u r e d  l o a n s  

( % )  

4 5  4 7  5 0  5 2  5 4  5 4  

S u b o r d in a t e d  lo a n s  ( % )   2 0  2 0  2 0  2 0  2 0  2 0  

 
  

                                                           
18

 Granted that  NIBC does  not  uses  asset  spec i f i c  ra t ings  and is  the re f ore  unab le  to  app ly  th is  

methodology  
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Table 5-7:  Recovery rates assets specif ic approach  
CDO liability rating        

Mezz. loans/second-lien/senior unsecured 

loans 

  Recovery ratings of senior 

secured (%) 

 

 Analytical description Indicative 

recovery 

expectation (% of 

principal) 

AA

A 

AA A BBB BB B and 

CCC 

1

+ 

Highest expectation for full recovery 

of principal  

100 65 68 71 73 76 76 

1 High expectation for full recovery of 

principal  

100 57 60 63 65 68 68 

2 Substantial recovery of principal  80-100 50 53 55 57 59 59 

3 Meaningful recovery of principal  50-80 42 45 47 49 51 51 

4 Marginal recovery of principal  25-50 18 18 18 18 18 18 

5 Negligible recovery of principal  0-25 8 8 8 8 8 8 

 
Subordinated loans  Recovery ratings of senior 

secured (%) 

  

 Analytical description Indicative 

recovery 

expectation (% 

of principal) 

AAA AA A BBB BB B and 

CCC 

1

+ 

Highest expectation for full recovery 

of principal  

100 22 22 22 22 22 22 

1 High expectation for full recovery of 

principal  

100 20 20 20 20 20 20 

2 Substantial recovery of principal  80-100 18 18 18 18 18 18 

3 Meaningful recovery of principal  50-80 18 18 18 18 18 18 

4 Marginal recovery of principal  25-50 9 9 9 9 9 9 

5 Negligible recovery of principal  0-25 4 4 4 4 4 4 

The potent ia l  d i f ference  in  the recovery ra te ob ta ined by us ing the d i f ferent  approaches 

might  pose a po int  o f  concern.  Recovery ra tes s ign i f icant ly in f luence the per formance of  a  

s t ruc ture;  as  such s t ruc tures wi l l  arb i t rage between the two methodolog ies at tempt ing to  

obta in  the h ighest  recovery ra te poss ib le .  

 

When the or ig ina l  NW II I  s t ruc ture was crea ted,  the new S&P methodology was yet  to  be  

launched.  Us ing the previous methodology the asset  por t fo l io  was est imated to  have a 

52% average recovery ra t ing on the leverage loans,  52% recovery on the mezzanine loans 

and a 50% recovery on  h igh yie ld  bonds.  This  led to  a  weigh ted average recovery ra te of  

51.5%. The higher recovery rate  assumptions obtained by using the  new 

methodology wi l l  not  be factored in to th is research as i t  would in  val idate any real  

comparison between di f ferent hedging techniques.  

5.3.3. Collateral and structural elements 

Having conc luded the analys is  o f  the under ly ing co l la tera l  pool ,  the  focus of  the RA 

swi tches to  the s t ructu ra l  features of  the CLO.  Most  o f  these s t ructura l  features were 

in t roduced in  chapter  4 :  the t ransact ions water fa l l  and the use of  subord inat ion,  the way 
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in  which the in te rest  and/or  fore ign currency hedges work  and l iqu id i ty cons iderat ions  

( reserve accounts  and payment  f requenc ies) .  These  s t ructura l  e lements  determine the 

way in  which cash f lows  are routed th rough the s t ructure and there fore the r isk  assumed 

by the  each t ranche o f  notes.  

5.3.4. Cash flow modelling  

As previous ly ment ioned,  absent  recover ies  and excess spread,  the  requi red leve l  o f  

c red i t  support  for  a  CDO t ranche would be the gross defaul t  ra te expec ted at  the des i red 

rat ing leve l .  Th is  requi red leve l  o f  c red i t  enhancement  could be worked out  re la t ive ly easy 

us ing bas ic  mathemat ics .  The major i t y o f  t ransact ions,  however,  re ly on recover ies  and 

a lso on excess spread  to  cover  losses.  The uncer ta in ty  in  these fac to rs ,  predominate ly 

the t iming of  the defaul ts ,  makes an analyt ica l  assessment  o f  the requi red leve l  o f  c red i t  

enhancement  substant ia l ly more d i f f icu l t  i f  not  imposs ib le .  Therefo re the leve l  o f  hard  

credi t  support  for  a  t ranche is  in  most  cases estab l ished by running cash f lows 

s imulat ions to  ver i f y  whether ,  under  the proposed t ransact ion  s t ructure,  the  rated 

t ranches wi l l  susta in  the commensurate leve l  o f  defaul ts  and s t i l l  pay out  on the i r  s ta ted 

terms.   

 

The cash f low s imulat ion  usual ly incorporates the  fo l lowing parameters :  

 

•  Transact ion s t ructure:  

o  Transact ion payments  pr ior i ty  and t r iggers ;  

o  In t r ins ic  cash f low character is t ics  of  the assets ;  

•  Defaul ts :  

o  Defaul t  ra te—the  expected leve l  o f  gross defaul ts ;  

o  Defaul t  t iming—when de faul ts  wi l l  occur ;  

o  Defaul t  pat terns—pat tern of  defaul ts  tha t  wi l l  occur  once defaul ts  s tar t ;  

•  Recover ies :  

o  Recovery  t iming—when recover ies  wi l l  be achieved af ter  a  defaul t  occurs ;  

o  Recovery  leve ls—amount  o f  the recover ies  achieved;  

•  In terest  ra te and fo re ign  exchange curves—di f ferent  in terest  ra te paths;  and 

•  Defaul t  b iases.  

 

Some of  these parameters  are a d i rec t  input  conform wi th  the t ransact ions s t ructure,  

whi le  o thers  are dete rmined by the  RA to  account  for  potent ia l  macro-economic 

developments  and are usual ly es t imated based  on h is tor ic  t rends and  fu ture pro ject ions.  

 

Transact ion Structure  

As a f i rs t  s tep the RA needs to  ensure that  i t  obta ins or  c reates an accurate model  o f  the  

proposed t ransact ion.  F i rs t  and foremost ,  the cash f low model  must  accurate ly 

incorporate the t ransact ion s t ructure and provis ions as per  i ts  indentu re .  The model  must 

rep l icate the pr ior i ty o f  payments  as deta i led in  the t ransact ion ’s  water fa l l ;  incorpora te 

the t r iggers  provided in  the t ransact ions and requis i te  tes ts .  The t r igger  leve ls  and 

payment  amounts  must  be ca lcu la ted as  per  the def in i t ion  in  the  indenture,  and  the 

ca lcu lat ion of  in terest  and pr inc ipa l  proceeds must  a lso mir ror  the documentat ion.   
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Defaul ts  

The defaul t  ra te denotes the spec i f ic  amount  o f  defaul ts  ant ic ipated for  the under ly ing 

co l la tera l  pool  used in  the s t ructure in  a  spec i f i c  ra t ing scenar io .  The asset  pool  ba lance 

mul t ip l ied by the scenar io  defaul t  ra te equals  the to ta l  do l lar  amount  o f  gross defaul ts  

that  the t ransact ion must  be able to  wi ths tand wi thout  any loss on a cer ta in  ra ted note.  

The  methodology used to  ca lcu late the scenar io  defaul t  ra te was d iscussed under the 

heading “s iz ing the defaul t  f requency” .  

 

Defaul t  ra tes  

The defaul t  ra te denotes the spec i f ic  amount  o f  defaul ts  ant ic ipated for  the under ly ing 

co l la tera l  pool  used in  the s t ructure.  The asset  pool  ba lance mul t ip l ied by the scenar io  

defaul t  ra te  equals  the to ta l  do l lar  amount  o f  gross defaul ts  that  the t ransact ion must  be 

able to  wi ths tand at  the g iven  rat ing.  The methodology used  to  ca lcu late the scenar io  

defaul t  ra te was d iscussed under the heading “s i z ing the  defaul t  f requency” .  

 

Defaul t  pat terns  

Most  CLO t ransact ions  are backed by co l la te ra l  pools  of  hete rogeneous assets .  I t  is  

therefore very d i f f icu l t  to  est imate how much of  the co l la tera l  wi l l  defaul t  in  any one 

per iod.  The defaul t  ra te of  the pool  def ines the expected leve l  o f  defaul ts  over  the l i fe  o f 

the pool ;  however,  i t  p rovides no ind icat ion when defaul ts  wi l l  occur .  The most  d rast ic 

assumpt ion is  to  assume that  a l l  defaul ts  occur  a t  once.  This ,  however,  is  h igh ly 

improbable because i t  assumes that  a l l  c red i ts  a re per fect l y cor re la ted.  

 

The in t roduct ion of  defaul t  pat terns is  meant  to  s t ress tes t  the s t ructure for  potent ia l  

l iqu id i ty issues,  espec ia l ly a t  senior  notes leve l ,  which usual l y have to  pay t imely,  ra ther  

than u l t imate in te rest .  

 

For  most  arb i t rage t ransact ions,  Standard & Poor 's  uses a set  o f  s tandard defaul t  

pat terns to  tes t  the  t ransact ion.  The pat terns ind icate the percen tage o f  the defaul t  ra te  

occurr ing every year  once defaul ts  s tar t .  The s tandard defaul t  pa t terns a re as fo l lows:  

 
•  15/30/30/15/10  
•  40/20/20/10/10  
•  20/20/20/20/20  
•  25/25/25/25  

 

Since defaul ts  do not  occur  in  set  pat terns,  the a im of  the cash f low analys is  is  to  run 

d i f ferent  pa t terns to  tes t  the sens i t i v i t y o f  the t ransact ion.  In  addi t ion to  the pat tern l is ted  

above,  Standard & Poor 's  subjects  most  t ransact ion to  saw-tooth  defaul ts  pat terns  that  

assume defaul ts  occur  every other  year  or  every  th i rd  year  unt i l  year  9  or  10 in  the l i fe  of 

the t ransact ion.  An expected defaul t  pat tern is  ca lcu lated by the CDO Evaluato r  and used 

in  the cash f low model  as  an addi t ional  tes t  case .  
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Defaul t  t iming 

Defaul t  t imings refer  to  when defaul ts  wi l l  s tar t  in  the l i fe  o f  the t ransact ion.  As wi th  the  

defaul t  pat terns,  the non-homogeneous pools  of  assets  used in  CLO st ructures ensures 

that  there  is  no  accurate way to  predic t  when obl igors  wi l l  defaul t .  As  a resul t  the cash 

f low model  wi l l  have to  assume d i f ferent  defaul t  t imings.  Defaul ts  may star t  soon af ter  the 

deal  c loses,  or  may occur  a f ter  the t ransact ion has been outs tanding for  a  number of 

years .  Th is  is  not  on ly dr iven by the under ly ing ob l igors ,  but  a lso by the abi l i ty  o f  the 

co l la tera l  manager to  se lect  and moni tor  c red i ts  and u l t imate ly  by the economic 

envi ronment  a t  that  t ime.  

 

Since a f i xed dol la r  amount  o f  assets  are be ing defaul ted,  the amort i zat ion schedule of  

the asset  pool  l imi ts  how far  back defaul ts  can be pushed whi le  s t i l l  de fau l t ing the ent i re  

in tended amount .  However,  as  the defaul ts  s tar t  la ter  in  the l i fe  o f  the t ransact ion,  more 

of  the avai lab le  excess  spread would have been paid  to  the equi ty  ho lders  ra ther  than 

being used for  in terest  and eventual l y p r inc ipa l  payments  on the ra ted notes.  As such the 

purpose of  a  sh i f t ing  defaul t  pat tern is  to  tes t  the ef f ic iency of  the excess spread t rapping 

and d is t r ibut ion in  the s t ructure.  

 

The genera l  defaul t  t imings used for  typ ica l  sequent ia l  pay t ransact ions cons is t ing of  a 

f ive-year  re investment  per iod wi th  a seven year  amort isat ion prof i le  are as fo l lows:  

 

•  For  deals  wi th  weighted  dol lar  average l i fe  o f  7 .5  to  9 years ,  the spec i f ic  defaul t  

pat terns s tar ts  in  year  1 ,  and the pat terns is  repeated s tar t ing in  every year  

thereaf ter ,  up to  and inc lud ing the las t  year  o f  the re investment  per iod.  

•  For  deals  wi th  weighted  dol lar  average l i fe  o f  g reater  than n ine years ,  cont inued 

wi th  defaul ts  s tar t ing  in  f i rs t  year  o f  amort i zat ion per iod,  and pushed back as far  

as  poss ib le  whi le  s t i l l  de fau l t ing the ent i re  or ig ina l  do l lar  amount .  

•  For  deals  wi th  weighted dol lar  average l i fe  o f  less than 7.5 years ,  the s tar t  o f  

defaul ts  is  pushed back as far  as  poss ib le  dur ing the re investment  per iod,  whi le  

s t i l l  defau l t ing the ent i re  or ig ina l  do l lar  amount .  

 

Box 4: North Westerl y I I I  CLO example  

For the North  W ester ly t ransact ion,  g iven i ts  6  year  re investment  per iod and 15 year 

amort isat ion per iod,  th is  means that  the spec i f ic  defaul t  pat tern wi l l  s tar t  in  year  1  and is 

repeated up to  and inc lud ing year  9 .  

 

Model l ing defaults  

Having  establ ished the  defaul t  ra te ,  pat te rn and  t iming we can ca lcu late  how many assets  

wi l l  defaul t  and when these defaul ts  wi l l  occur .  In  model l ing the defaul ts  Standard  & 

Poor ’s  assumes that  defaul ts  occur  a t  the end of  each per iod model led (usual ly the notes 

payment  per iods) ,  wi th  no in terest  be ing  earned on the defaul ted amounts  in  the per iod 

when they defaul t  or  thereaf ter .  I t  is  not  expected that  an obl igat ion would pay in terest  

jus t  before defaul t ing .  The loan  documentat ion  typ ica l l y def ines an event  o f  defaul ts  as  

fa i lure to  pay,  and there are very few ins tances where defaul ted  obl igat ions s tay cur rent  

on in terest  whi le  defau l t ing on pr inc ipa l .  Thus ,  no in terest  is  pa id o r  earned on  the 
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defaul ted amount  for  and in  the  per iod that  i t  defaul ts .  In terest  is  earned only on  the 

per forming pool  ba lance.  

 

Recovery rates and t iming 

The defaul ts  a  s t ruc ture exper iences const i tu te  a loss of  in terest  and an out f low of  

pr inc ip le ,  the recover ies  in  contrast  c reate an,  a lbe i t  smal ler ,  in f low of  pr inc ip le .  These 

recover ies  can be used for  re investments  or  redempt ions,  c reat ing a f resh s t ream of 

in terest  or  reduc ing the s t ructures l iab i l i t ies .  S&P assumes that  recover ies  are made 

wi th in  one per iod af te r  the defaul t .  

The amount  o f  money recovered upon a defaul t  is  depended on the recovery ra te.  The  

recovery ra tes used in  the cash f low model  are  a d i rec t  input ,  determined based on the 

co l la tera l  pool  as  ment ioned under “s i z ing the loss  sever i t y” .   

 

Interest  and fore ign exchange ra te st resses 

Knowledge of  the character is t ics  of  the under ly ing co l la tera l  and the usage of  RA 

assumpt ions regard ing the behaviour  o f  the assets  are,  however,  not  suf f ic ient  to  predic t  

the fu ture  per fo rmance of  a  CLO st ructure .  The per formance o f  mos t  t ransact ions is  

in f luenced by cer ta in  macro-economical  developments ,  such as in terest  ra te movements  

and change in  fore ign  exchange rates.  

 

Some CLO t ransact ions suf fer  f rom a f i xed and  f loat ing miss-match,  where f i xed in te rest 

ra tes are received on the assets  and f loat ing rate in terest  payments  have to  be made on 

the l iab i l i t ies ,  or  v isa-versa.  Most  t ransact ions wi l l  t ry to  hedge these miss-matches us ing 

swaps o r  opt ion contrac ts .  To tes t  whether  these hedges are ab le to  protect  in  d i f ferent  

in terest  ra te envi ronments ,  the RA appl ies  var ious in te rest  paths to  s t ress the 

t ransact ion ’s  s t ruc ture .  In  genera l  S&P appl ies  the fo l lowing index scenar ios :  

 

•  Index up  

•  Index down 

•  Index up /down 

•  Index down/up  

•  Forward  curve  

 

In  addi t ion to  running  in terest  ra te sens i t iv i t ies  to  tes t  f i xed-rate  to  f loat ing-rate 

mismatch,  i f  the t ransact ion warrants  i t ,  Standard & Poor 's  wi l l  tes t  fore ign currency r isk  

that  requi res model l ing of  d i f ferent  currency curves and d i f ferent  in terest  ra te ind ices.  I f  

the FX r isk  is  not  to ta l ly  hedged,  Standard & Poor 's  appl ies  cross-currenc ies apprec iat ion 

and deprecat ion curves that  can a lso be model led in to  the t ransact ion.   

 

For  the  tes t  s t ruc tures,  which do not  to ta l l y hedge the FX-r isk ,  th is  means that  addi t ional  

s t resses wi l l  be inc luded to  assess the ef fec t  o f changes in  the FX-rate and LIBOR rates.  

These s t resses inc lude:  
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FX-rate  s t resses:  

•  Index up  

•  Index down 

•  Forward  curve  

 

L IBOR st resses:  

•  Index up  

•  Index down 

•  Forward  curve  

 

The fu tu re va lue of  the in terest  and FX-rates used in  these index scenar ios  are est imated 

us ing h is tor ic  data and the current  forward curves.  By apply ing s t resses and us ing 

probabi l i t y  models  the rat ing agency ca lcu lates a conf idence in terva l  fo r  the va lues,  such 

that  the p robabi l i t y  tha t  the fu ture  va lue wi l l  fa l l  wi th in  the  determined  range is  suf f ic ient l y 

h igh.   

 

The  va lues of  these curves used whi le  model l ing the cash f lows  for  the tes t  s t ruc tures are 

inc luded in  appendix A.7 ,  A.8 and A.9.  

 

Defaul t  Bias  

Most  CDO t rans i t ions are model led based on the  genera l  pool  character i s t ics  and on a p ro 

ra ta defaul t  across a l l  asset  assets .  Th is  is  a  fa i r ly good model l ing technique in  most 

c i rcumstances.  I f ,  however,  the asset  pool  composi t ion can sh i f t  substant ia l ly over  t ime,  i t  

might  be appropr ia te to  tes t  cer ta in  b iases in  defaul t .   

 

Given the f lexib le  natu re of  mul t i -currency s t ructure incorporat ing VFNs,  S&P’s  has 

ind icated that  i t  wi l l  b ias  defaul ts  towards the  assets  denominated in  a  fore ign cur rency 

for  s t ress tes t ing these transact ions.  By increas ing the defaul ts  in  the fore ign assets  S&P 

ampl i f ies  the r isk  re la ted to  FX and  in terest  mismatches as the income on the  fore ign 

asset  wi l l  no longer be suf f ic ient  to  pay fo r  the fore ign l iab i l i t ies .   

 

The defaul t  b ias  used by S&P for  these t ransact ions is  as  fo l lows:  

 

������� �	 ������	 ������ =
&'

()*')
,  W here , is  the percentage of  fore ign  assets .  

 

Box 5: North Westerl y I I I  CLO example  

The or ig ina l  North W ester ly t ransact ion a l lows  for  a  bucket  o f  35% non-European 

obl igat ions.  I f  th is  bucket  was  fu l l y used,  th is  would mean that  51.85% of  a l l  the to ta l  

amount  o f  defaul ts  would occur  in  the fore ign assets .  Provided that  the  NW II I  uses only 

15% fore ign denominated assets ,  the defaul t  b ias  wi l l  t rans lated in  26.08% of  the to ta l  

number of  defaul ts  occurr ing in  the pool  o f  fo re ign assets .  In  order  words,  i f  the to ta l  

defaul t  ra te surpasses 57.5%
19

 a l l  the fo re ign assets  are assumed to  have  defaul ted.   

                                                           
19

 26. 08% of  the to t a l  number  o f  def au l t s  exp ressed i n  the i r  va lue i n  Euros  wi l l  occur  in  the poo l  o f  

fo re i gn assets .  The to t a l  number  o f  fo re ign assets  amounts  to  15% of  the to ta l  asset  por t fo l io ,  
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5.3.5. Testing the proposed structure 

The model l ing and s t ress tes t ing of  a  CLO is  dr iven by the assumpt ion that  a  CLO is 

essent ia l ly no th ing more  than sum of  i ts  fu ture cash f lows.  Even though CLO can cons is t  

o f  complex f inanc ia l  s t ruc tures,  none of  them pract ises the ar t  o f  f inanc ia l  a lchemy;  the 

income of  the CLO should be suf f ic ient  to  pay for  i ts  expenses.  

To p rovide the i r  op in ion  on the l ike l ihood that  a  g iven CLO st ructure wi l l  be able to  fu l f i l  

i ts  in terest  ob l igat ions and return i ts  pr inc ip le  in  a  t imely  manner,  the RA makes an  

assessment  o f  the under ly ing co l la te ra l  pool  and the cash f lows under var ious s t ress  

scenar ios  based on the parameters  d iscusses above.  

In  o ther  words,  by  us ing cash f low s imulat ions the rat ing agency t r ies  to  account  for  the 

inherent  uncer ta in ty in  the est imat ion of  the fu ture va lue of  the parameters  under ly ing 

these scenar ios .  I t  assumes that  by creat ing a scenar io  for  each poss ib le  combinat ion of 

es t imates for  fu ture va lues and us ing these as an input  in  the CLO model ,  i t  is  ab le to  

assess the commensurate leve l  o f  defaul t  that  the CLO st ructu re is  ab le to  wi ths tand at  

each t ranche g iven the  used combinat ion of  var iab les.  This  maximum percentage of  

defaul ts  a  co l la te ra l  poo l  can susta in  and  s t i l l  pay u l t imate pr inc ip le  and a l l  due  in terest  

( t imely or  capi ta l i zed)  to  a cer ta in  t ranche is  ca l led the break-even defaul t  ra te or  “BDR”  

of  that  t ranche.  Mind that  for  each t rance there  wi l l  be severa l  BDRs,  for  each cash f low 

scenar io .  I f  a  large enough percent i le  o f  the BDR d is t r ibut ion ,  depending on the rat ing,  is  

h igher  than the SDR at  a  cer ta in  ra t ing,  the CDO t ranche is  deemed able to  wi ths tand the 

leve l  o f  defaul t  s t ress at  the des i red rat ing category.  Table 5.8 summarises the BDR 

percent i les  appl icable fo r  each rat ing ca tegory.  

 

Table 5-8:  BDR percentiles per rating 
Break-Even Percent i les  By  
Rat ing  

 

CDO t ranche ra t ing 
Percent i l e  

 

AAA 5th  

AA 10th  

A  35th  

BBB 50th  

BB 60th  

B  and lower   70th  

Note :  The  CDO t ranche o r  l iab i l i t y  ra t ing categor i es  be low 'AAA '  inc lude ra t ing  subcategor i es ,  
e .g . ,  the  'AA '  row a lso app l ies  to  CDO t ranc hes  ra t ed 'AA+ '  and 'AA- ' .  

 

Given the nature o f  the  percent i le  approach there is  the impl ic i t  r isk  that  a  s t ruc tu ra l  

weakness in  the proposed CLO st ructure goes unnot iced;  the CLO might  be able to  

achieve the requi red BDR for  the des i red credi t  ra t ing  as the  scenar ios  in  which th is  

weakness is  s t ressed are d iscarded.  To p revent  the CLO f rom showing any s t ructura l  

                                                                                                                                                                                   

hence when the 26.08% of  the to ta l  va lue o f  the defau l t s  equa ls  th is  15% a l l  the  fore i gn assets  a re  

assumed to  have def au l t ed .  Th is  resu l t s  in  15%/26.08% = 57.5%.  
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weaknesses the d iscarded BDRs under the percent i le  approach are carefu l ly reviewed to  

determine whether  the  CLO st ructu re is  par t icu la r ly vu lnerable to  any spec i f ic  parameters .   

 

When the rat ing agency,  in  th is  case S&P,  is  conf ident  that  no  such s t ructura l  

weaknesses exis ts  and that  the proposed CLO st ructure is  ab le to  achieve the SDRs for  

each rat ing scenar io ,  the RA wi l l  provide i ts  op in ion and ass ign the rat ings to  the var ious 

t ranches of  the s t ructured f inanc ia l  product .  

 

5.4. Conclusion 

In  the previous sect ions an e laborate  overview of  the NW II I  CLO was presented.  The  

s t ructura l  features ment ioned in  th is  overview wi l l  se rve as the base case for  the  

development  o f  the tes t -s t ruc tures.  The North Wester ly I I I  is  a  “c lass ic”  mul t i -currency 

CLO issued by NIBC in  2006 and uses a per fect asset  swap to  hedge i ts  fore ign currency 

r isk .  As such,  th is  CLO does not  on ly serve as a good s tar t ing point  f rom a model l ing 

perspect ive but  a lso as  a good s tar t ing point  for  the compar ison between the var ious 

hedging techniques.   

 

Except  for  the hedging s t ra tegy,  the  d i f fe rences in  the pr ior i t y  o f  payments  and issued 

notes,  a l l  the in fo rmat ion presented  here  wi l l  apply towards the  tes t -s t ruc tures created  in 

sect ion 4.4.   

To be able to  assess the per formance of  the d i f ferent  tes t -s t ruc tures,  these s t ructures wi l l  

be tes ted us ing the Standard&Poor ’s  ra t ing methodology.  This  ra t ing approach was 

e laborate ly d iscussed in  the second par t  o f  th is  chapter .  I t  was found  that  most  o f  the 

methodology used in  tes t ing the NW II I  is  d i rec t ly appl icable  to  the  tes t ing of  the 8  

proposed s t ructures.  The tes t -s t ruc tu res wi l l ,  however,  be  more severe ly s t ressed wi th  

regards to  the  inc lus ion of  mul t i -domest ic  assets  which are no t  per fect l y hedged.  

 

In  the next  chapter  the  S&P rat ing  methodology wi l l  be  used on the  tes t -s t ruc tu res to  

determine the i r  res i l ience against  FX and in terest  ra te movements  whi le  the rest  o f  the 

tes t  parameters  a re ident ica l  to  those used in  tes t ing the NVI I I  s t ruc ture.  And f ina l l y the  

ROEs of  the var ious s t ructures wi l l  be de termined to  conc lude  which s t ructure p rovides 

the most  benef i ts .   
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6. Results 

6.1. Introduction  

Adher ing to  the log ic  set  out  in  sect ion 4.5, a  compar ison of  the re la t ive per formance of 

the tes t -s t ruc tu res should be based on the i r  re turn on equi ty ,  provided that  they are 

backed by the  same por t fo l io  and only s t ruc tu ra l  d i f ferences have an impact .  

In  genera l  a  ROE est imate is  the end resul t  o f  a  s t ruc tur ing process,  obta ined by running 

the equi ty scenar ios  on the f ina l  s t ruc ture.  To be able to  assess the return on equi ty fo r 

each of  the tes t -s t ruc tu res,  they wi l l  f i rs t  have to  be captured in  a  cash f low model .  Each 

s t ructure wi l l  be s t ressed us ing the rat ing agency’s  assumpt ions and scenar ios ,  in  order  

to  opt imize  the t ranching and other  parameters  of  the t ransact ion whi le  s t i l l  pass ing a l l  

the tes ts .  The  opt imised  t ranching,  together  wi th  the requi red number of  Amer ican opt ions  

and min imum requi red  s t r ike pr ice wi l l  f ina l l y  be inser ted  in  the model  and used  to  

determine the po tent ia l  re turns on  equi ty by running the  equi ty scenar ios .  Thereby 

provid ing  an answer to  the f i f th  and f ina l  research quest ion:  

 

5) Which hedging s t ructure which uses a mul t i -cu rrency revolver  prov ides the most  

e f f ic ient  hedge fo r  our  base case CDO? 

 

In  order  to  accompl ish the above,  the methodology used in  s t ress tes t ing the tes t -

s t ruc tures wi l l  be d iscussed in  sect ion 6.2.  Th is  methodology wi l l  be appl ied to  the tes t -

s t ruc tures and  the resul ts  o f  running the  var ious s imulat ions wi l l  be  presented in  sect ion  

6.3.    

6.2. Stress testing the test structures 

6.2.1. Creating the cash flow models 

The e ight  tes t -s t ruc tures developed in  sect ion  4 .4 are large ly based  on the or ig ina l  North 

Wester ly I I I  CLO. They wi l l  use the  or ig ina l  NWII I  co l la tera l  pool  and  wi l l  apply  the same 

covenants  as  ind icated  in  the o r ig ina l  inden ture,  a  summary o f  which is  inc luded in 

chapter  5 .  Each of  these  s t ructures is  subjected to  s imi lar  recovery ra tes ,  average spread 

and t r igger  leve ls .  Each of  these s t ructures is  subjected to  s imi lar  recovery ra tes, 

average  spread and t r igger  leve ls .  Here i t  should be noted  that  the average spread on  the 

por t fo l io  used in  the tes t -s t ruc tures is  9  bas is  po ints  h igher  than the spreads used in  the 

or ig ina l  NW II I ,  as a resul t  o f  e l iminat ing the PAS.
20

 The var ious s t ructu res do,  however ,  

d i f fer  f rom each other  wi th  respect  to  the pr ior i ty o f  payments  and the upfront  costs 

re la ted to  the requi red number of  opt ions.  

 

                                                           
20

 The 9 bas is  po in ts  inc reas e in  ave rage spread are  the resu l t  o f  the e l im inat ion o f  the PAS 

agreement  p rev ious ly  used  on fore ign denominated assets ,  cons t i tu t ing  15% of  the to ta l  amount  o f  

assets .  The PAS agreement  lowered the sp read on t h i s  15% of  assets  wi th  60 bas is  po in ts .  

Removing the PAS would  t here fo re  resu l t  in  an ave rage spread o f  85% *  275 bp  ( the o r ig ina l  

ave rage sp read)  +  15%*335 bp (275 +60)  =  284 bp,  an  inc rease o f  9  bp.  
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To evaluate how these d i f ferences in f luence the per formance of  the tes t -s t ruc tures,  the  

exis t ing North  W ester ly cash f low model  has been amended so that  i t  is  ab le  to  

accommodate the s t ructura l  features  deduced in  sect ion 4.4.  Th is  cash f low model  wi l l  

rece ive inputs  f rom the  scenar io  runner in  order  to  assess the impact  o f  the d i f feren t  

ra t ing scenar ios  on the  per formance of  the  s t ructure and wi l l  ca lcu la te  the loss leve l  a t  

each rated note.  The scenar io  runner  is  an excel  model  used by NIBC to run  d i f ferent  

ra t ing scenar ios .  This  p rogram inser ts  the var iab les re la ted to  a spec i f ic  ra t ing scenar io 

in to  the cash f low mode l  and determines i terat i ve ly the break even de faul t  ra te for  that  

scenar io .  

 

For  the tes t -s t ruc tu res  to  be an improvement  o f  the exis t ing NW II I  s t ruc ture,  these 

s t ructures should at  least  be able to  susta in  a s imi lar  BDR at  each rat ing leve l ,  cet r is  

par ibus.  The  BDR calcu lated by the  scenar io  runner is  the  defaul t  leve l  the tes ted t ranche 

of  the tes t -s t ruc tu re is  ab le to  res is t  wi thout  any dol lar  o f  loss.  Given that  a l l  the 

s t ructures are tes ted us ing the same scenar ios ,  co l la tera l  por t fo l io  and covenants ,  th is  

BDR level  t rans lates to  the amount  o f  r isk  the  t ranche is  ab le to  assume.  

To be  able to  compare  the ROE, each t ranche o f  the s t ructures should be able to  assume 

a s imi lar  degree of  r isk  and should therefo re be ab le to  at ta in  a s imi lar  BDR level ,  wi th  

the or ig ina l  BDR of  the NW II I  as  a min imum. 

When the requi red BDR of  a  cer ta in  t ranche is  not  met ,  the subord inat ion at  that  leve l  is  

increased,  usual l y by  decreas ing the  s ize  o f  the t ranche.  However,  as  has  been 

repeatedly ment ioned th roughout  th is  paper,  cos ts  and rat ings move in  para l le l .  I t  fo l lows 

that  i f  the h igher  ra ted t ranches narrow whi le  the lower ra ted t ranches widen the weigh ted 

average cost  o f  the l iab i l i t ies  wi l l  increase accord ing ly.  Th is  wi l l  reduce the return on 

equi ty,  which in  turn would d imin ish fur ther  when the s ize  of  the equi ty i tse l f  increases.
21

  

There is  a  s ign i f icant  probabi l i ty  that  a  respect i ve tes t -s t ruc ture has to  be augmented wi th  

a number of  long  date Amer ican Opt ions to  hedge the t ransact ion  aga inst  excess ive FX 

movements .  Purchas ing  these opt ions resul ts  in  an addi t ional  upf ront  charge which 

increases the s ize of  and reduces the return on equi ty.  Therefore those structures  

which are not able to make the minimum BDR level  w i l l  be discarded as the 

structural  e lements used in them do not resul t  in more ef f ic ient  capi tal  st ructures.  

   

The  min imum defaul t  leve ls  a  t ranche  has to  be able  to  susta in  in  o rder  to  qual i f y fo r  the 

des i red credi t  ra t ing is  usual ly ind icated by the t ransact ions tes t  matr i x.  Table 6.1 

d isp lays the tes t  matr i x used for  the or ig ina l  NW II I  t ransact ion.  The tes t  matr i x is  a  

t ransact ion spec i f ic  tab le created by the rat ing  agenc ies ind icat ing the min imum SDR a 

t ransact ion has to  be able to  achieve to  qual i f y fo r  a  spec i f ic  ra t ing g iven i ts  weighted 

average  spread and expected recovery ra te.  The reason why tes t  matr i xes are used  in  a 

CLO indenture,  ins tead of  a  s ing le va lue for  the SDR, is  that  they p rovides more f lexib i l i ty  

to  the Col la tera l  Manager in  managing the  asset  poo l  whi le  a l lowing for  smal ler  buf fe rs  

                                                           
21

 One m ight  argue that  i t  shou ld  be poss ib le  to  improve the BDR by inc lud ing add i t iona l  c red i t  

enhancements .  Incorporat i ng c red i t  enhancements  in to  the tes t -s t ruc tures  i s ,  however ,  not  an 

opt ion as  i t  wou ld  change the nature  o f  the s t ruc ture  and thereby inva l idat e  any compar ison 

bet ween t he d i f fe rent  s t ruc tures  researched in  th is  thes is .  
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between the covenanted  and actual  parameters  of  the asst  pool .  Dur ing the re investment  

per iod the co l la tera l  pool  in  the CLO is  rep len ished wi th  assets .  Even though new assets  

have to  fu l f i l  the requi rements  set  by the por t fo l io  prof i le  and qual i t y tes ts ,  i t  is  un l ike ly  

that  these assets  prec ise ly match the averages of  the then curren t  asset  pool .  As such 

the average spread and  recovery ra te might  s l i ght ly  change
22

.  To prevent  the co l la tera l  

manager f rom going back and for th  between the  asset  market  and the rat ing agenc ies to  

get  a  d i f ferent  SDR value for  every change in  the recovery ra tes and average spread due  

to  an asset  purchase,  a  matr i x s t ipu la t ing the  SDRs for  s l ight l y  d i f feren t  va lues of  these 

var iab les is  inc luded  in  the indenture.  

In  addi t ion the tes t  matr i x provides an assurance to  investo rs  as to  the min imum SDR the  

t ranches wi l l  be able to  susta in  g iven a  potent ia l  change in  the co l la te ra l  pool .  

  

The  marked l ine ind ica tes the SDR levels  per  cred i t  ra t ing which each of  the tes t  s t ruc ture 

should be able to  susta in  g iven  the average spread and recovery  ra te  of  the base case 

por t fo l io .    

 

Table 6-1:  NWII I  Test  matrix 

      Break Even Default  Rate   
Ca se  Mini mu m 

Weig hte d  

Avera g e  

Sprea d  

Mini mu m 

Weig hte d  

Avera g e  

Reco very  

Ra te  

Cla ss  

A1  


o tes  

Cla ss  B1  


o tes  

Cla ss  C1  


o tes  

Cla ss  D1  


o tes  

Cla ss  E1  


o tes  

1  255  54% 58 .32% 45 .58% 39 .33% 34 .11% 28 .59% 

2  255  56% 59 .67% 46 .57% 40 .15% 34 .95% 29 .38% 

3  255  58% 61 .08% 47 .39% 41 .14% 35 .66% 30 .21% 

4  255  60% 62 .43% 48 .25% 42 .18% 36 .76% 31 .08% 

5  265  52% 57 .35% 44 .92% 38 .89% 33 .18% 28 .43% 

6  265  54% 58 .64% 45 .95% 39 .48% 34 .62% 29 .19% 

7  265  56% 59 .99% 46 .95% 40 .56% 35 .46% 29 .99% 

8  265  58% 61 .40% 47 .77% 41 .55% 36 .35% 30 .84% 

9  275  50% 56 .42% 44 .07% 38 .68% 33 .15% 28 .29% 

1 0 2 7 5  5 2 % 5 7 .6 6 % 4 4 .8 2 % 3 9 .3 8 % 3 4 .3 2 % 2 9 .0 2 % 

11 275  54% 58 .95% 46 .31% 39 .97% 35 .13% 29 .79% 

12  275  56% 60 .31% 47 .32% 40 .71% 35 .66% 30 .60% 

13  285  48% 55 .70% 43 .67% 38 .40% 33 .30% 28 .22% 

14  285  50% 56 .73% 44 .47% 39 .19% 34 .04% 28 .90% 

15  285  52% 57 .97% 45 .23% 39 .76% 34 .81% 29 .60% 

16  285  54% 59 .27% 46 .10% 40 .61% 35 .62% 30 .38% 

17  295  46% 54 .86% 43 .22% 38 .29% 33 .06% 28 .17% 

18  295  48% 56 .00% 44 .02% 38 .88% 33 .77% 28 .81% 

19  295  50% 57 .04% 44 .88% 39 .55% 34 .52% 29 .50% 

20  295  52% 58 .28% 45 .64% 40 .24% 35 .30% 30 .21% 

                                                           
22 The co l la t era l  manager  a l so  has  the opt ion t o  inc lude assets  us ing a  d i f fe rent  payment  p ro f i l e ,  

such as  payment - in -k ind (P IK)  assets .  Inc lud ing these assets  would  requ i re  a  d i f fe rent  mat r i x  a l l  

together .  
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To de termine whether  the BDR of  the  tes t  s t ruc tures is  suf f ic ient l y h igher  than the SDR, 

in  th is  research the S&P rat ing methodology is  used to  create a to ta l  o f  525 scenar ios  (7 

defaul t  pat te rs  *  5  domest ic  in terest  ra te ind ices  *  5  fore ign in terest  ra te ind ices *  3  FX-

rates ind ices)  per  ra t ing  leve l  ( f igure 6 .1) .  For  most  o f  these scenar ios  there were sub-

scenar ios  in  which the defaul t  pat tern s ta r ted between year  1  and year  9 .  The s t ructures 

were fur ther  s t ressed by the in t roduct ion of  a  defaul t  b ias .  This  b ias  increased the 

number of  defaul ts  among the assets  wi th  an apprec iat ing currency,  making i t  harder  to 

cure any potent ia l  FX-mismatch.   

 

Running a l l  the scenar ios  resul ted in  a  s tagger ing 20,000 da ta po ints  per  ra t ing  leve l  per 

s t ruc ture.  Comput ing a l l  these data po ints  is hugely resource in tens ive;  running the cash 

f low model  for  each ind iv idual  s t ruc tu re would take an average computer  in  excess of  72  

hours .  Therefo re an at tempt  was made to  s ign i f icant ly cut  back on the number of  

scenar ios  to  be run for  each s t ructure.   

A reduct ion o f  the number of  scenar ios  should  be war ranted due  to  the nature of  the  

var ious scenar ios .  Not  each scenar io  is  expected to  be equal ly s t ressfu l ;  some scenar ios 

use the expected forward curves,  whi le  o ther  use s t ressed curves der ived f rom these 

forward  rates.  Common sense d ic ta tes that  the  la t ter  should be  more s t ressfu l  than the 

pr ior .  In  genera l  th ree fac tors  determine the  major i ty  o f  the s t ress leve l  o f  a  scenar io :   

 

•  The  defaul t  t iming;  defaul ts  occurr ing ear ly  in  the l i fe  o f  the t ransact ion are less 

s t ressfu l  for  the  senior  ra ted  notes,  as  the  recover ies  wi l l  usual ly  be used to  

redeem notes and therefore ensure an ear ly re turn o f  pr inc ip le  to  the rated note 

ho lders ;  

•  The shape o f  the ind ices;  the f la t  forward curves for  both the fu ture in terest  ra tes  

and the FX-rate a re s ign i f icant ly less s t ressfu l  for  the average CLO than widely 

f luc tuat ing ind ices or  ind ices running in  oppos i te  d i rec t ion;  and  

•  The ra t ing;  The SDR which a note needs to  achieve is  d i rec t l y re la ted to  the 

des i red credi t  ra t ing.  The h igher  the credi t  ra t ing the h igher  the requi red SDR. At  

the same t ime achieving these h igher  SDRs is  made progress ive ly harder  by the  

rat ing agenc ies by app ly ing more  s t ressfu l  ind ices.  Therefore  tes t ing the most  

senior ,  usual ly t r ip le -A,  t ranche means that  the s t ructure is  exposed to  the most 

severe s t ress cr i ter ia  and has to  at ta in  the h ighest  SDR.  

 

To de termine which scenar ios  were  most  s t ress fu l  for  a  mul t i -currency s t ructure,  a  tes t  

run was per fo rmed on a s t ructure us ing a par i -passu rank ing VFN a pro-rata payment  

a l locat ion and no redenominat ion.  This  tes t  run inc luded a l l  the t r ip le -A scenar ios  and 

defaul t  t imings.  Based on these resul ts ,  the 20% most  s t ressfu l  scenar ios  were se lected.  

These scenar ios  wi l l  be  used as input  for  the subsequent  s t ress tes ts  per formed on the 

tes t -s t ruc tures.    

 

To determine whether  a  g iven s t ructure is  e l ig ib le  for  a  spec i f ic  c red i t  ra t ing the rat ing 

methodology used by S&P d ic ta tes that  a  spec i f ic  percent i le  o f  the to ta l  number of 



 

 

scenar ios  should be passed,  

t ranche should show a BDR higher  than the  ca lcu lated SDR on  95 out  o f  a  to ta l  o f  100 

scenar ios .  In  o ther  words,  5  out  100 scenar ios  can have BDRs lower than the SDR, and 

be d iscarded.  By se lect ing the 20% most  s t ressfu l  scenar ios ,  th is  percent i le  would 

increase to  25%, e.g .  5  out  o f  every 20 scenar ios  could be d iscarded.  

 

Figure 6-1: structure of the rating scenarios used by S&P
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.  To  be ab le to  achieve a  t r ip le  A  rat ing,  the senior  

ld  show a BDR higher  than the  ca lcu lated SDR on  95 out  o f  a  to ta l  o f  100 

In  other  words,  5  out  100 scenar ios  can have BDRs lower than the SDR, and 

.  By se lect ing the 20% most  s t ressfu l  scenar ios ,  th is  percent i le  would 

,  e .g .  5  out  o f  every 20 scenar ios  could be d iscarded.   
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6.2.2. Optimization of upfront costs 

Dur ing the  cash f low s imulat ions the tes t -s t ruc tures wi l l  be exposed to  FX- and in terest  

ra te r isk ,  both emanat ing f rom defaul ts  occurr ing in  the assets  denominated in  the fore ign 

currency.  The tes t -s t ruc tures can be augmented  wi th  Amer ican opt ions to  hedge the FX-

r isk ;  however,  the in terest  ra te r isk  is  le f t  unhedged.  Pr io r  to  running  the scenar ios  i t  is  

imposs ib le  to  te l l  i f  a  s t ruc ture requi res any opt ions and,  i f  any opt ions are requi red,  how 

many and at  which s t r i ke pr ice.  Therefore the  in i t ia l  cash f low s imulat ions wi l l  assume 

that  the tes t -s t ruc tures are in  the possess ion of  an indef in i te  amount  o f  at  the money  

Amer ican Opt ions
23

.  The s t ructures wi l l  not  be a l lowed to  se l l  any currency opt ions,  to 

preven t  any currency speculat ion;  scenar ios  wi th  an upwards moving fore ign exchange 

index,  apprec iat ing Ster l ing,  could potent ia l ly obta in  an indef in i te  amount  o f  money by 

se l l ing the indef in i te  opt ions in  the i r  pos i t ion.  Obvious ly th is  would inva l idate any rea l  

compar ison.  

Inc lud ing the at  the money Amer ican opt ions bas ica l ly e l iminates the FX-r isk  resul t ing 

f rom an increas ing Euro /Ster l ing fore ign exchange rate,  however leaves  the in terest  ra te 

mismatch untouched.   

In  o ther  words,  the in i t i a l  run wi l l  tes t  the vu lnerabi l i ty  o f  the tes t -s t ruc tures wi th  regards  

to  the r isk  resul t ing f rom the in terest  ra te mismatch.  

I f  a  g iven  s t ructure is  ab le to  achieve a suf f ic ient ly h igh BDR for  a t  least  25% of  the to ta l  

number of  scenar ios  inc luded in  th is  in i t ia l  run,  the proposed s t ructure i s  assumed to  be 

suf f ic ient ly  robust  wi th  respect  to  the  in terest  ra te mismatches.  The structures which fa i l  

to meet this cri terion wi l l  be discarded as i t  is  very unl ike ly that  these structures  

provide an improvement compared to the original  NWI I I .  

 

The  remain ing  s t ructures wi l l  be  fur ther  tes ted  wi th  regards  to  the i r  vu lnerabi l i t y  to  FX 

movements .  The in i t ia l  run assumed that  each of  the s t ructures possessed an indef in i te  

amount  o f  opt ions.  W hi le  th is  sure ly would provide suf f ic ien t  protec t ion against  FX 

movements ,  the upfron t  cost  re la ted to  purchas ing these opt ions would resul t  in  a  

negat ive retu rn on equi ty.  Therefo re a reduct ion  of  the amount  o f  opt ions inc luded in  the 

s t ructures wi l l  be the next  s tep.  However,  the cost  re la ted to  buying  the opt ions does not  

so le ly depend on the amount  o f  opt ions used in  the s t ructure,  but  a lso on  the s t r ike pr ice. 

Opt imis ing the s t ructures therefore ca l ls  for  a  reduct ion in  the amount  o f  opt ions whi le  

poss ib ly increas ing  the s t r ike pr ice per  opt ion  up to  and unt i l  the  s t ructure fa i ls  to  meet  

the requi red BDR.  

 

In tu i t ive ly  i t  should be  poss ib le  to  work  out  an analyt ica l  so lu t ion  to  the  t rade of f  between 

increas ing the s t r ike pr ice and reduc ing the number of  opt ions.  The upfront  cost  shares a 

l inear  re la t ionship  wi th  the number o f  opt ions inc luded in  the s t ruc ture;  each op t ion 

contr ibutes an equal  amount  to  the upfront  cost .  The  re la t ionship  between the s t r ike p r ice 

and the upfron t  cost  could be approximated analyt ica l l y,  a lbe i t  that  th is  re la t ion is  

                                                           
23

 I t  was  a l ready ment ioned that  the m in imum s t r i ke  pr i ce  used in  the s imula t ions  would  be the 

c los ing date  spot  exchange ra te .  Us ing a  lower  ra t e  would  bas ica l l y  equate  to  i nc reas ing the 

equ i t y  used in  the s t ruc ture  in  the f orm  of  a  buf fe r  ac count .   
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s ign i f icant ly more d i f f i cu l t  to  estab l ish due to  the inherent  d i f f icu l ty wi th  va luat ing 

Amer ican opt ions.  Compar ing the g raphs of  the f i rs t  order  der i vat i ves,  i t  might  be poss ib le  

to  determine an in tersect ion between the two opt ions.  This  in tersect ion hypothet ica l l y 

would ind icate the point  f rom which  choos ing one of  the op t ions provides a h igher  bene f i t  

compared to  the o ther .  For  example,  up to  po int  α reduc ing the number of  opt ions used in  

the s t ructure might  prov ide the largest  reduct ion in  the upfront  cost .  As such th is  opt ion 

would be favoured over  increas ing the s t r ike pr ice.  From point  α onwards the s t r ike pr ice 

might  provide the largest  reduct ion of  upf ront  costs  and th is  opt ion should be favoured.  

Obvious ly the two der i vat ives might  have mul t ip le  in tersect ions or  none at  a l l ,  meaning  

that  the  prefe rence for  e i ther  one  of  the opt ions var ies  depending  on the s i tuat ion o r  one  

of  the opt ions is  a lways favoured above the o ther .   

 

Us ing th is  analyt ica l  approach on a l l  the scenar ios  is ,  however ,  ve ry t ime consuming and 

computat ional  in tens ive.  Fur thermore,  the  ef f ic iency of  determin ing  the  opt imal  so lu t ion 

for  each of  the tes t -s t ruc tures per  ra t ing scenar io  might  be l imi ted.  The S&P rat ing  

cr i ter ia  s t ipu la te that  a t  least  95% of  the rat ing scenar ios  should be passed in  order  fo r  a  

t ranche to  qual i f y fo r  a  t r ip le-A ra t ing.  Therefo re the h ighest  poss ib le  s t r ike pr ice
24

 and 

lowest  number of  opt ions which could be used should  be h igh enough such that  95% of  

the s t ructures could pass.  Reviewing the s t r ike pr ices and number of opt ions in  pa i rs 

would resul t  in  a  h igher  than necessary s t r ike p r ice and a h igher  than necessary number  

of  opt ions;  the maximum of  both would have to  be chosen.  

Therefore th is  approach  has been d isregarded in  favour  o f  a  much s impler  approximat ion.  

This  approximat ion cons is ts  o f  a  s imple s imulat ion which f i rs t  searches the min imum 

requi red s t r ike p r ice such that  95% of  the scenar ios  pass the SDR. A second s imulat ion is  

used to  dete rmine,  g iven the min imum st r ike  pr i ce,  how many opt ions need to  be  inc luded 

in  the s t ructure .  

 

The f i rs t  tes t  was per formed us ing a model  ca l led “ the s t r ike pr ice runner” .  Th is  model  is 

an adapted vers ion of  the scenar io  runner wh ich does not  per form i terat ions on the 

defaul t  ra te in  order  to  determine  the BDR, but  per fo rms i tera t ions on the s t r ike pr ice  

whi le  keeping the defaul t  ra te f i xed in  order  to  determine at  which  s t r ike pr ice the 

s t ructure suf fers  i ts  f i rs t  loss.  Running the model  resul ts  in  a  tab le of  numbers ind icat ing 

the min imum st r ike p r ice
25

 requi red  for  a  spec i f i c  scenar io  in  o rder  to  meet  the requi red 

defaul t  ra te.  Simul taneous ly th is  model  shows the amount  o f  opt ions used at  the 

ca lcu lated s t r ike pr ice.   

To tes t  the s t ructures  res i l ience against  FX-movements  th is  tes t  was per formed by 

running only those scenar ios  which apply an increas ing Ster l ing index;  these scenar ios 

are most  severe ly exposed to  movements  in  the FX-rate and opt ions are more l ike ly to  be  

necessary to  l imi t  th is  exposure.  In  o ther  words,  on ly those scenar ios  were se lected 

which dur ing  the  l i fe  t ime of  the  t ransact ion  exper ience  an apprec iat ion of  the  Ste r l ing 

against  the Euro.  This  resul ted in  a  run inc lud ing 177 d i f ferent  scenar ios  wi th  varying 

defaul t  t imings.  

                                                           
24

 measured as  the percentage inc rease re l a t i ve  to  the  spot  ra te  
25

 The m in imum requ i red s t r i ke  pr ice  i s  he re  def i ned as  the m in imum d ivers ion f rom the spot  ra te .  
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In terpret ing  the resul ts  obta ined by running th is  model  is  somewhat  compl icated.  Recal l  

that  the S&P methodology s t ipu la tes that  a t  least  95% of  the to ta l  number of  scenar ios  

should be able to  achieve a BDR higher  than  the SDR. Consequent l y,  the s t r ike pr ice 

might  not  have to  be  the absolute min imum as some of  the scenar ios  could be a l lowed to  

fa i l .  By purposely  a l lowing addi t ional  scenar ios  to  fa i l  the upfront  cost  could potent ia l l y be 

reduced.  The  5% o f  the  scenar ios  a l lowed to  fa i l  the min imum BDR requi rement  cons is ts ,  

however,  o f  scenar ios  wi th  upwards moving Ster l ing ind ices as wel l  as  down wards and 

f la t  curves.  Therefore there is  no way to  de term ine wi th  absolute cer ta in ty for  how many 

of  the scenar ios  inc luded in  th is  run th is  is  the case wi thout  do ing  i tera t ive runs wi th  the  

s t r ike pr ice runner and the scenar io  runner .  

A good approximat ion can be obta ined  by look ing at  the  in i t ia l  run p re formed to  assess 

whether  the s t ructure was able to  meet  the min imum BDR requi rements .  By count ing  the 

number of  scenar ios  wh ich were not  ab le to  meet  the min imum BDR requi rements ,  the 

maximum number of  addi t ional  scenar ios  which could be a l lowed to  fa i l  wi thout  

jeopard is ing the BDR requi rements  can be ca lcu lated.  Among the scenar ios  which a l ready 

fa i led the in i t ia l  tes t ,  there might  be some scenar ios  inc lud ing an upward moving Ster l ing 

index.  These scenar ios  should be added to  the addi t ional  s t ruc tures a l lowed to  fa i l .  

As such the maximum number of  addi t ional  scenar ios  which could be a l lowed to  fa i l  is :  

 

Max.  addi t ional  scenar ios  a l lowed to  fa i led =  5% of  the to ta l  number o f  scenar ios  

 –  scenar ios  fa i l ing to  meet  the BDR  

+ fa i led scenar ios  inc lud ing an 

upwards moving Ster l ing  index 

 

Af ter  sor t ing the scenar ios  based on  the i r  min imum st r ike pr ice requi rements ,  the 

ca lcu lated number of  scenar ios  can be d iscarded.  I f  there are mul t ip le  scenar ios  wi th  a 

s imi lar  s t r ike pr ice those scenar ios  which fa i l  to  make the BDR requi rements  wi l l  be 

d iscarded f i rs t .  These scenar ios  should be se lected manual ly by compar ing the fa i l ing 

scenar ios  in  the in i t ia l  run to  the cur rent  resul ts .   

Second the scenar ios  should be ranked based on the number of  op t ions each scenar io 

uses,  as  each addi t ional  opt ion increases the in i t ia l  cost ,  those s t ructures us ing the most 

opt ions wi l l  be d iscarded.  The lowes t  s t r ike pr ice remain ing in  the sample wi l l  than 

ind icate the min imum st r ike pr ice requi red  by the  s t ructure.   

 

F ind ing the min imum st r ike pr ice is ,  however ,  on ly s tep 1 in  the opt imisat ion of  the 

upfront  cost .  I t  is  poss ib le  and even l ike ly that  the scenar io  requi r ing the lowest  s t r ike  

pr ice does not  use the maximum number of  opt ions.  Probably some of  the s t ructures 

which can susta in  a h igher  s t r ike pr ice but  use a large number  of  op t ions a l low fo r  a  

reduct ion in  requi red number of  opt ions i f  a  lower s t r ike pr ice is  used.   

To tes t  the min imum number of  opt ions exerc ised in  each scenar io  a th i rd  model  was 

created:  the opt ion runner.  Th is  model  is  a  fur ther  modi f icat ion of  the scenar io  runner,  

which uses a f i xed s t r ike pr ice and f i xed BDR whi le  per forming i terat ions on the number 

of  opt ions.  The  model  determines the min imum number of  opt ions the s t ructure requi res to  

pass the min imum cumulat ive de faul t  ra te of  60&% given a  f i xed s t r ike p r ice.   
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In th is  second s tep the percent i le  approach of  S&P does not  apply and no fur ther  

s t ruc tures should be  a l lowed to  fa i l
26.

 Therefore the maximum number  of  opt ions needed 

by a l l  the in i t ia l ly  pass ing scenar ios  to  meet  the BDR requi rement  is  the min imum number 

of  opt ions the s t ructu re  should inc lude.  The determinat ion of  the  min imum number of  

opt ions requi red by a s t ructure conc ludes the opt imisat ion of  the upf ront  costs .   

To check whether  the obta ined so lut ion does indeed meet  the min imum BDR 

requi rements ,  the  s t ructure is  f ina l l y subjected to  a fu l l  tes t  run wi th  the  scenar io  runner .  

Th is  f ina l  run cons is ts  o f  a l l  the t r ip le-A scenar ios  and uses the ca lcu lated s t r ike pr ice 

and number of  opt ions.  I f  the s t ructure is  not  ab le  to  meet  the min imum BDR requi rements  

or  when i t  passes th is  requi rement  wi th  a s ign i f icant  marg in,  the s t r ike pr ice and number 

of  opt ions wi l l  have  to  be adapted as per  the two s tep methodology descr ibed above .   

 

In  summary the s teps taken to  min imise the upfront  cost  are:  

•  Running the s t r ike pr ice runner on the scenar ios  wi th  an apprec iat ing s ter l ing 

index to  f ind the min imum st r ike pr ice each scenar io  needs to  pass the BDR 

requi rements ;  

•  Calcu lat ing the maximum number of  scenar ios  tes ted in  th is  second run which 

could be a l lowed to  fa i l  the BDR requi rements  ;  

•  Determin ing the  min imum st r ike pr ice;   

•  Opt imis ing the requi red number of  opt ions;  and  

•  Test ing whether  the ca lcu lated so lut ion is  indeed able to  susta in  the requi red  

BDR.  

 

6.2.1. Optimisation of the tranching 

Thus fa r  the tes ts  per fo rmed on the s t ructure focused on the most  senior  l iab i l i t ies ,  here  

the t r ip le-A notes.  The f i rs t  tes ts  were a imed at  ensur ing that  the r isk  of  the most  senior 

t ranches in  the tes t -s t ruc tures and in  the NWII I  s t ruc ture is  s imi lar ,  whi le  the i r  s i zes 

remain equal .  In  the second test  the opt imal  opt ion s t ra tegy was dete rmined in  order  to 

reduce the upf ront  cost  incurred by the s t ructure.    

The next  s tep in  opt imis ing the tes t -s t ruc tures wi th  respect  to  the l iab i l i t ies  costs  is to 

improve the s t ructure ’s  t ranching,  s tar t ing  wi th  the second most  senior  ra ted t ranche.  

The s ize of  the most  senior  t ranche has been kept  f i xed dur ing the opt imizat ion of  the  

upfront  costs  in  the previous sect ion.  The s ize  of  the senior  t ranche in  a l l  o f  the tes t -

s t ruc tures equals  the s ize of  the senior  t ranche in  the NW II I .  

By increas ing the s ize of  the h igher  ra ted notes,  whi le  decreas ing the s ize of  the lower  

ra ted notes and equi ty,  the weighted average  costs  of  the l iab i l i t ies  in  the s t ructure  can 

be reduced.  The s ize of  the jun ior  t ranches  is  determined in  an  i tera t ive process s tar t ing  

f rom the most  senior  o f  these t ranches towards  the most  jun ior  t ranche.  The s ize of ,  for  

example,  the most  senior  o f  the jun ior  t ranches (which in  th is  thes is  wi l l  be referred to  as 

                                                           
26

 The m in imum s t r i ke  pr ice  was  a l ready dete rm ined by  ca lcu la t ing the maximum number  o f  

scenar i os  a l lowed to  fa i l  under  the S&P pe rcent i l e  approach.  Theref ore  by fur t her  a l lowing any 

scenar i os  to  fa i l  by  reduc ing the number  o f  opt ions  be low the m in imum requ i rements  would  

jeopard ise the BDR requ i rements .  
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the second senior  t ranche or  “SST”)  is  bas ica l ly determined by varying  the subord inat ion 

leve l  o f  the t ranche at  the expense of  i ts  s i ze in  an i terat i ve process in  order  to  preserve 

the BDR in  NW II I .  Three  fac tors  are kept  constant  a t  each s tep in  the process:  the s ize of  

the t ransact ion (sum of  the s izes of  a l l  ra ted no tes) ,  the s ize of  the sen ior  rank ing notes 

and the leve l  o f  up f ront  costs .   

 

To  est imate the  requi red leve l  o f  subord inat ion  need by the  SST in  o rder  to  achieve  the 

des i red rat ing leve l ,  the  SST’s  BDR is  compared wi th  the SDR levels  ca lcu lated for  the 

NW II I  ( tab le 6.1) .  The BDR of  the  SST is  tes ted us ing the scenar io  runner.  Th is  is  the 

same model  which  was  used to  tes t  the BDRs for  the senior  notes.  The model  wi l l  

i terat i ve ly  increase the defaul t  leve l  used in  the  se lected scenar io  in  o rder  to  dete rmine at  

which leve l  the tes ted t ranche exper iences i ts  f i rs t  do l lar  o f  loss.  The  scenar ios  ran in 

tes t ing the jun ior  ra ted notes are usual ly less severe than those used  to  tes t  the most 

senior  notes due  to  the  lower ra t ing leve l  des i red for  these t ranches.  The in terest  and FX 

ind ices for  the jun io r  scenar ios  can be found in  appendices A6,  A7  and A8.   

Even  so,  the BDR fo r  the jun ior  t ranche  is  usual ly lower  than  that  for  the senior  t ranche.  

This  is  due to  i ts  subord inated rank ing,  in  o ther  words the jun ior  t ranches wi l l  on ly 

receive the i r  in te rest  and pr inc ip le  payments  af ter  the senior  t ranches have been paid and 

are therefo re more exposed to  a defaul t  than the  senior  ra ted notes.   

 

In  order  to  preserve  the  r isk  in  NW II I  a t  a l l  ra ted notes in  the new s t ruc tures,  an  i terat i ve 

process used in  which the s ize of  the SST is  va r ied in  order  to  achieve the des i red BDR. 

An increase in  the s ize of  a  t ranche  on the  expense of  the subord inat ion to  that  t ranche 

lowers  the BDR at  tha t  leve l  whi le  a  s imi lar  decrease of  the s ize increases the BDR. Af ter  

each such change in  the s ize  of  a  cer ta in  t ranche the BDR is  ca lcu lated and the  process 

is  repeated unt i l  the des i red BDR is  obta ined .  For  the sake of  computat ion t ime,  th is 

research wi l l  use an  approximat ion  to  estab l ish  the SST s ize.  Af ter  ca lcu lat ing the SST’s  

BDR, the SST wi l l  be increased (decreased) by a s ign i f icant  marg in,  such that  i t  is  l ike ly 

to  fa i l  (pass)  the min imum BDR requi rement .  By l inear  in te rpolat ing  between the two  

va lues,  the t ranche s ize  is  es t imated.  This  number wi l l  be rounded to  the nearest  ha l f  a 

mi l l ion.  

 

Th is  process is  repeated  for  each of  the jun io r  ra ted notes,  down to  the lowest  ra ted no te.  

Af ter  having determined  the s ize of  a l l  the t ranches af ter  the ca lcu lat ion of  the s t r ike 

pr ice and amount  o f  opt ions in  the previous s tep,  the l iab i l i t y  s t ruc ture should have been 

opt imised and the return  on equi ty can be ca lcu lated us ing the equi ty scenar ios .  

6.2.2. Description of the equity scenarios 

To se l l  the equi ty p iece of  the CLO st ructu re,  the issuer  usual ly embarks on a road show 

in  which they present  the proposed s t ructure to  equi ty investors .  An important  par t  o f  th is  

p i tch is  the resul ts  fo r  the return on  equi ty in  cer ta in  s tandard scenar ios .   

The equi ty scenar ios  are a number of  s t ress scenar ios  created by the issuer  us ing only 

those fu ture va lues of  the rat ing parameters  which can rea l is t ica l ly be expected.  This 

usual ly means that  the issuer  wi l l  apply scenar ios  wi th  the quo ted forward ra tes for  the 

in terest  and FX ind ices in  the market ,  s l ight ly re laxed defaul t  ra tes and h igher  recover ies  
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in  compar ison wi th  the va lues assumed by RA.  Running these scenar ios  resul ts  in  the 

expected return on  equi ty g iven the  scenar ios  assumed by the issuer .  

 

Table 6-1 presents  a s ide by s ide compar ison between the assumpt ions made in  the 

equi ty scenar ios  used in  the investor  p resenta t ion for  the or ig ina l  North W ester ly I I I  

s t ruc ture and the assumpt ions made by S&P in  ra t ing th is  s t ruc ture.  There are a number 

of  fundamenta l  d i f ferences between the S&P rat ing assumpt ions and the assumpt ions 

used in  the  equi ty runs .  For  example the  under ly ing  asset  co l la te ra l  used in  the  equi ty 

scenar ios  assumes 90% senior  secured debt  ob l igat ions and 10% second secured debt 

ob l igat ions compared to  a 100% senior  secured debt  ob l igat ions in  the S&P rat ing  

scenar ios .  In  addi t ion ,  in  the equi ty scenar ios  the defaul ts  s tar t  a f te r  one year ,  recover ies 

are increased to  75% and 55% respect ive ly (one  year  lag to  recovery)  and the under ly ing 

asset  co l la tera l ’s  weigh ted average spread is  increased to  285  bps on senior  secured 

debt  ob l igat ions and to  500/450 on second secured debt  ob l igat ions (current  component  

and PIK component  respect ive ly) .   

These equi ty assumpt ions wi l l  form the bas is  for  the ROE calcu lat ions,  the resul ts  o f  

which wi l l  be  presented at  the end of  the next  sect ion.  
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Table 6-2:  Sett ings equity scenario 

Equity 

Assets - Leverage Loans   

% of the pool 90,0% 

margin 294 

recovery 74% 

timing of recovery - when month 12 

                               - how much 100% 

month 0 

0% 

  

Assets - Mezzanine   

% of the pool 10% 

margin - cash 500 

margin - roll-up 450 

margin - warrants 0 

recovery - mezzanine 55% 
recovery - mezzanine 
roll-up 55% 

timing of recovery - when month 12 

                               - how much 100% 

month 0 

0% 

  

Assets - High Yield Bonds   

% of the pool 0,0% 

Type - fixed ONLY! Fxd 

margin / coupon (bps) 850 

recovery 30% 

timing of recovery - when month 12 

                               - how much 100% 

month 0 

0% 

  

Structure   

ramp-up period Yes 

use original balance for defaults No 

use reinvestment sub-pools for defaults Yes 
reinvest unscheduled principal after 
reinvestment period No 

prepayments 25% 

spread on accounts y1 -25 

spread on accounts after y1 -25 

senior collateral manager fee (bps) 15 

  

cumulative default rate 30,0% 
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6.3. Running the cash flow models 

In  accordance wi th  the  methodology descr ibed in  the previous sect ion the s t ructures 

created in  chapter  4  were f i rs t  tes ted wi th  regards to  the i r  res i l ience against  in terest  ra te 

mismatches.  Test ing of  the impact  o f  the FX movements  came second and only occurred 

for  those s t ructures which had proven to  be able to  cope wi th  the unhedged in terest  ra te 

mismatch.  

As d iscussed in  the previous sect ion,  an in i t ia l  tes t  was run on a s t ructure us ing a par i -

passu rank ing VFN, a p ro-rata cash f low s t ructure and no redenominat ion to  determine 

the 20% most  s t ressfu l  t r ip le-A scenar ios ,  the  “s t ress-scenar ios” .  Th is  resul ted in  585 

scenar ios  which were used in  the subsequent  BDR tes ts .   

6.3.1. Options assumption 

To reduce the amount  o f  t ime requi red to  amend the cash f low model  such that  i t  could 

accommodate the tes t -s t ruc tures and to  reduce the number o f  ca lcu lat ions which the 

model  had to  make to  run the scenar ios ,  the f i rs t  vers ion of  the cash f low model  inc luded 

a number of  assumpt ions wi th  regards to  the  use of  the cur rency opt ions.  

In  th is  in i t ia l  vers ion of  the cash f low model  the  benef i t  o f  us ing the currency op t ions in  

each notes payment  per iod was ca lcu lated only  a f ter  they have been used and added to 

the cash in f low of  the next  payment  per iod.  Pract ica l ly the ent i re  water fa l l  has been 

model led in  a  s ing le currency (EUR) wi th  the GBP Euro  equiva lent  o f  the  proceeds,  assets  

and l iab i l i t ies  accounted for  a t  the then FX rate.  In  th is  way jus t  one cur rency convers ion  

has been model led  rather  than  a l l  poten t ia l  convers ions at  each  note  leve l .  One would not  

have to  keep t rack of  the number of  opt ions used through the s t ructure ,  but  do jus t  one 

count  in  each per iod.  

 

For  the  cash f low model  th is  assumpt ion bas ica l ly meant  that  the  amount  o f  op t ions used 

in  each per iod was ca lcu lated by reduc ing the amount  o f  euro converted  to  s ter l ing by the 

amount  o f  s te r l ing converted to  euro,  wi th  a min imum of  zero.  I f  the  opt ions s t r ike pr ice 

was lower  than the p revai l ing spot ,  and i f  any opt ions were s t i l l  ava i lab le ,  they would be  

exerc ised to  lower the cost  o f  conver t ing EUR to GBP. As th is  ca lcu lat ion was made at  

the end of  each per iod  the money saved on th is  convers ion had to  be added in  the 

subsequent  per iod.  I t  was chosen to recyc le the money as pr inc ip le  proceeds avai lab le in  

the next  per iod.  This  choice was d i rec ted by i ts  h igher  versat i l i t y .  In  contrast  to  in terest ,  

pr inc ip le  cannot  on ly be  used to  cure any shor tages in  in terest ,  to  re invest  or  to  redeem 

notes,  but  a lso to  fac i l i ta te  redenominat ions.    

The next  s tep was to  assess the impact  o f  the approximat ion descr ibed above on the 

predic ted FX-res i l ience of  the CLO st ructure.  

The model  was fur ther  developed to  keep separate t rack of  the proceeds in  both 

currenc ies throughout  the s t ructure .  Al l  potent ia l  FX convers ions were  model led at  the  

leve l  where they would be per formed in  the water fa l l .  They can be made by exerc is ing  

opt ions or  not ,  depending on the FX rate re la t ive to  the opt ions s t r i ke pr ice and on 

whether  opt ions a re s t i l l  ava i lab le  or  not .  I t  was  found that  the impact  o f  account ing for  

the benef i ts  o f  us ing FX opt ions at  each convers ion throughout  the s t ructure was rather  

large.  On the one hand delaying the use of  the savings obta ined by us ing opt ions meant 
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that  in  some scenar ios  the s t ructures were unable to  redeem or  re invest  up to  the i r  fu l l  

potent ia l .  As such they e i ther  had to  pay a h igher  leve l  o f  in terest  or  received less 

in terest  on the i r  asset  por t fo l io ;  both proved s ign i f icant ly more s t ressfu l  than or ig ina l ly 

ant ic ipated.  On the other  hand,  in  scenar ios  wi th  a  f luc tuat ing or  upwards s lop ing FX 

rate
27

 the s t ress was severe ly lowered.  In  these scenar ios  i t  could happen that  the opt ions 

would be exerc ised in  per iod “α”  to  conver t  an  amount  o f  euro  to  s te r l i ng at  a  very h igh 

FX rate.  The Euro savings obta ined by exerc is ing the opt ions would be added in  per iod  

“β”  in  which the FX rate  decreased s ign i f icant l y.  As such the GBP equiva lent  o f  th is  Euro 

pr inc ip le  in f low would be a lo t  h igher  in  per iod “β”  than in  per iod “α”  and consequent ly 

could be used to  redeem much more notes.   

Both these ef fec ts  are h igh ly undes i rab le and sure ly d id  not  cont r ibute to  the va l id i t y o f  

the tes ts  per formed in  th is  research.  Therefore the cash f low model  inc lud ing th is 

assumpt ion was d iscarded in  favour  o f  the cash f low model  which  more accurate ly 

descr ibed rea l i t y.  The cash f low model  used in  the f ina l  analys is  ca lcu lates at  any FX 

convers ion how many opt ions are used and l imi ts  the Euro costs  accord ing ly.  The 

s t ructure employs the savings obta ined by exerc is ing the opt ions to  redeem or  re invest  in  

the same per iod as when the opt ions are  used,  consequent ly achieving accurate resul ts .  

6.3.2. The results 

The updated cash f low model  was subsequent ly  used to  tes t  the per formance of  the tes t -

s t ruc tures.  The resul ts  a re presented in  tab le 6-3 .  

 

Table 6-3:  Test results 

  

 

In terest ing ly,  the  resul ts  o f  th is  run  show that  none of  the 8  tes t -s t ruc tures were  able to  

reach the requi red SDR. This  resul t  came as somewhat  o f  a  surpr ise as the s t ructures 

tes ted in  th is  rep l icate the s t ructures which were actual ly found in  the market .  Obvious ly,  

the tes t -s t ruc tures of fer  a  qual i ta t ive improvement  compared to  the or ig ina l  NW II I  due to 

                                                           
27

 W here the FX ra te  i s  assumed to  have an upwards  s lope when the S te r l i ng  apprec ia tes  re la t i ve  

to  the Euro.   

Structures Spread 

in BP 

Ranking VFN 

(Senior/Pari-

passu) 

Payment 

allocation 

(Like-for-

like/Pro-rata) 

Redenomination 

(Yes/No) 

 Break even 

Default Rate 

(5% percentile) 

BDR >= Base 

Case 

(Pass/Fail) 

Base case 

structure  
n/a Pro-rata n/a  60.00% n/a 

structure 1 284 Senior Like-for-like Yes  46,01% Fail 

structure 2 284 Senior Like-for-like No  45,51% Fail 

structure 3 284 Senior Pro-rata Yes  39,28% Fail 

structure 4 284 Senior Pro-rata No  38,90% Fail 

structure 5 284 Pari-passu Like-for-like Yes  57,62% Fail 

structure 6 284 Pari-passu Like-for-like No  55,48% Fail 

structure 7 284 Pari-passu Pro-rata Yes  39,08% Fail 

structure 8 284 Pari-passu Pro-rata No  38,70% Fail 
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the increased f lexib i l i ty  o f fered by the VFN. Never the less,  i t  was expected that  a t  least  

some of  the s t ructures would a lso show a quant i ta t ive improvement  compared to  the  

NW II I .  One could speculate on p laus ib le  reasons  as to  why these s t ructu res fa i led to  pass  

the tes t .  For  example:  lower recovery ra te assumpt ions,  d i f ferent  character is t ics  of  asset 

pool ,  spread assumpt ions etc .  I t  goes too  far  to  d iscuss them here.  A de ta i led d iscuss ion 

wi l l  therefore be postponed for  the next  chapter .   

 

Some of  the s t ructures,  most  prominent ly s t ruc ture 5,  are re la t i ve ly c lose to  reaching the 

threshold leve l .  Opt imizing th is  s t ruc ture could potent ia l ly p rovide some benef i ts  re la t i ve 

to  the or ig ina l  NW II I ,  so fur ther  tes t ing seemed warranted.   

The reasoning behind tes t ing the t r ip le-A BDRs at  f i rs t  is  that  s t ruc tures wi th  a h igher  

percentage of  AAA notes are usual l y more benef ic ia l  for  equi ty  re turns because the  

l iab i l i t ies  costs  are lower.  Lower ra ted no tes become progress ive ly  more expens ive for  

the s t ructure as they pay h igher  spreads to  investors .  Hence,  i f  the s t ructure is  not  ab le 

to  at  least  issue the same amount  o f  t r ip le-A notes,  the cost  o f  funding is  expected to  

increase.  This  reasoning is ,  however,  not  100% ai r  t ight  prec ise ly for  the fac t  that  the  

costs  indeed increase progress ive ly.  The above  reasoning impl ic i t ly  assumes that  i f  the 

s t ructure is  not  ab le to  meet  the  BDR at  t r ip le -A leve l ,  i t  is  very l ike ly to  fa i l  a t  l ower  

ra ted notes as wel l .  However,  i f  the s t ructure  would be able to  meet  the BDRs on  the 

lower leve ls ,  i t  would be  able to  issue more notes at  th is  lower  leve ls  and thereby reduce 

the amount  o f  notes issued at  the  even lower leve ls .  As such i t  might  ac tua l ly improve  the 

ROE by decreas ing  the s ize of  the equi ty ,  ra ther  than by lower ing  the weighted average  

costs  of  the rated  l iab i l i t ies .   

Therefore s t ructu re 5 was exposed to  an addi t ional  scenar io  run,  inc lud ing a l l  the 

scenar ios  for  the  double -A ra ted notes.  This  add i t ional  tes t  showed that  s t ruc ture tes t  was 

not  ab le to  meet  the double-A SDR of  48.492%,  reaching a BDR of  45.543%. As such  i t  is  

safe to  say that  none of  the s t ructures is  ab le to  achieve an improved ROE given the 

current  condi t ions.  

6.3.3. Analysing the simulations 

Even though the tes t -s t ruc tures fa i l  to  meet  the BDR levels ,  analys is  o f  the resul ts  does 

provide some in terest ing ins ights  wi th  regards  to  the tes t -s t ruc tures behaviour  under 

d i f ferent  s t ress scenar ios .  At  f i rs t  g lance i t  appears  that  the s t ructu res which use a super 

senior  VFN are less res i l ient  against  in terest  ra te  movements  than s t ructures in  which the  

VFN ranks par i -passu wi th  the senior  notes.  In  some ins tances th is  d i f ference is  ra ther 

large,  a  BDR of  46.1% for  a  s t ruc ture us ing a senior  ranked VFN, a l ike for  l ike payment  

a l locat ion and redenominat ion compared to  57.6% for  a  s t ruc ture us ing a par i -passu 

rank ing VFN, a l ike for  l ike payment  a l locat ion and redenominat ion,  wh i le  in  o thers  th is 

d i f ference is  ra ther  min imal  and even reversed ,  a  BDR of  38.9% for  a  the SPN test -

s t ruc ture compared to  38.7% SPY test -s t ruc ture.   

Fur thermore,  i t  seems that  the choice for  a  l ike- for- l ike s t ructures great ly impacts  the 

s t ructure ‘s  res i l ience against  moves in  the in teres t  ra tes,  whi le  the impact  o f  a l lowing  the  

VFN to  redenominate the l iab i l i t ies  f rom Ster l ing  in to  euro appears  to  be very l imi ted.   

The in te rest ing aspect  is ,  however,  not  so much that  these s t ructures d i f fer ,  but  how 

these d i f ferences  can be expla ined.  Therefore  the next  sect ion wi l l  summarise the main 
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conc lus ions of  the pai r -wise compar ison made between the s t ructures in  appendix A.11.  A 

pai r -wise compar ison be tween s t ructu res wi th  jus t  one d i f ferent  feature a l lows for  gauging  

of  the ef fec ts  o f  that  par t icu lar  s t ruc tura l  feature  on the tes t -s t ruc tures per formance.  

 

The ranking of  the VFN 

The pai r -wise compar ison between the s t ructu res d i f fer ing wi th  regards to  the rank ing  of  

the VFN shows that  the  pos i t ion of  the VFN in  the water fa l l  s ign i f ican t ly in f luences the  

amount  o f  defaul ts  a  s t ruc ture is  ab le to  susta in .  Accord ing to  appendix  A.11 a s t ructure 

inc lud ing a senior  ranked VFN can susta in  on average 6% less defaul ts  than a 

comparable s t ructure in  which the VFN ranks par i -passu.  In terest ing ly,  th is  d i f ference is  

s t rongly re la ted to  the appl icat ion of  funds in  the s t ructure,  be i t  on a l i ke- for- l ike or  p ro-

rata bas is .  I t  appears  that  a  senior  rank ing  VFN increases the  BDR o f  a  s t ruc ture  us ing a 

pro-rata cash a l locat ion,  whi le  i t  decreases the BDR when a l ike- for- l ike  cash a l locat ion is 

used.  In  o ther  words us ing a l ike- for - l ike cash a l locat ion in  a  s t ruc ture wi th  a senio r  

rank ing VFN changes the s l ight  ga ins caused by i ts  h igher  rank ing in  to  a s ign i f icant 

reduct ion of  the  achievable BDR of  the  AAA term notes.   

The analys is  in  the appendix shows  that  these d i f ferent  resul ts  are most ly re la ted to  the  

s lope of  the Eur ibor  and  L ibor  curves;  where the  s t ructures inc lud ing a senior  VFN and a 

l ike- for- l ike payment  a l locat ion c lear ly  benef i t  f rom a downwards s lop ing or  forward  

Eur ibor  index and an upwards moving L ibor  index.  Fur thermore i t  was found that  the 

per formance of  these s t ructures dec l ines in  an envi ronment  wi th  an  apprec iat ing pound 

s ter l ing.  

 

The al locat ion of  funds 

Based on the analys is  in  the appendix i t  appears  that  the  d i f ference  be tween a s t ructure 

us ing a l ike- for- l ike payment  a l locat ion and one which uses a pro-ra ta payment  a l locat ion 

is  ambiguous.  The h is tograms show two d is t inc t ive peaks.  Around the le f t  peak a c lus ter 

o f  scenar ios  is  formed for  which the pro- rata a l locat ion outper fo rms the l ike- for- l ike 

a l locat ion,  whi le  th is  is  reversed a t  the r ight  peak.  These  peaks are a  consequence of  the  

d i f ferent  sens i t i v i t ies  o f  the s t ructu res to  d i f fe rent  ra t ing  parameters .  For  one se t  o f 

parameters  a  l ike- for - l ike payment  a l locat ion  c lear ly  outper forms a pro- rata a l locat ion,  for 

example for  a  forward o r  downwards s lop ing L ibor  index and an apprec iat ing Ster l ing .  In  

contrast ,  a  s t ruc ture  us ing a pro -rata  payment  a l locat ion has  a h igher  BDR when an 

upwards s lop ing L ibor  index is  appl ied and the va lue of  the Pound remains s tab le or 

deprec iates.  

 

The abi l i t y to redenominate  

With regards to  the abi l i ty  to  redenominate the VFN i t  can be conc luded that  th is  feature 

is  on average benef ic ia l  to  a  s t ruc ture.  W i thout  except ion the s t ructures  which a l lowed to  

redenominate achieve a  h igher  average BDR level  than the s t ructures which d idn ’ t  have  

th is  feature.  Never the less,  the h is tograms show that  the abi l i t y  to  redenominate is  not  

benef ic ia l  for  each and every scenar io .  Apparent ly  the  opt ion to  redenominate does  

increase the s t ructures sens i t iv i t y wi th  regards to  some of  the s t ress parameters .  Th is  

sens i t iv i t y is  best  observed in  the tab les govern ing the Eur ibor  and  L ibor  index,  where an 

upwards s lope o f  e i ther  index appears  to  be  more s t ressfu l  to  a  redenominat ing s t ructure . 
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Interest ing ly,  the reverse of  th is  observat ion appears  to  be t rue  when both the ind ices 

move in  para l le l .   

 

Conclusion 

The analys is  above provides in terest ing ins ights  in  the behaviour  o f  the d i f ferent  

s t ruc tures under d i f ferent  s t ress scenar ios .  Through th is  analys is  i t  is  learnt  that  each 

s t ructura l  feature is  subjected to  i ts  d is t inc t  sens i t iv i t ies ,  but  a lso that  when the r ight  

s t ruc tura l  features are combined,  the BDR can  be s ign i f icant ly increased.  This  is  eas i ly 

observed in  tab les inc luded in  appendix A.11  which shows that  a  PLY s t ructure is  ab le to  

susta in  a much h igher  defaul t  ra te than a PNN s t ruc ture.   

But despite the ir  potential  i t  can be concluded that  none of  these s t ructures are able 

to meet the desired BDRs in the st ress test  and no combination consist ing of  only 

these structural  features wi l l  be able to do so.  As such the choice for  a  s t ruc ture on ly 

inc lud ing these s t ructura l  features  presents  a t rade-of f  be tween a h igher  re tu rn on  equi ty 

in  the NW II I  or  increased f lexib i l i t y  for  the  CM in  the tes t -s t ruc tures.  

 

6.3.4. Using principle to cure the asset-liability 
mismatch  

Even though the p revious ly d iscussed seem not  be ab le to  at ta in  the des i red BDR th is  

does not  mean that  a  VFN cannot  be  an improvement  over  the exis t ing  fore ign exchange 

r isk  hedges in  terms of  equi ty re turns.  A f ter  consul ta t ion wi th  NIBC, i t  was dec ided that  

one addi t ional  a t tempt  would be made to  check whether  the BDR of  the tes t  s t ruc tures 

could be improved to  the requi red leve ls .  Th is  improvement  should comply wi th  two 

condi t ions:  1)  the feature implemented in  the s t ruc ture should d i rec t ly confront  the 

problem at  hand,  and 2)  the so lut ion should a l ready exis t  in  the CLO market .   

The f i rs t  condi t ion was  inc luded because i t  seemed that  the lower BDRs of  the tes t  

s t ruc tures were dr i ven by the h igh leve l  o f  s t ress caused by the asset  l iab i l i ty  mismatch 

resul t ing f rom b ias ing the defaul ts  ra te towards  the GBP assets .  Therefore any potent ia l  

improvement  fo r  the tes t -s t ruc tures should be a imed at  reduc ing the consequences of  th is  

mismatch.  This  second condi t ion was agreed upon in  order  to  ensure that  the resul t ing 

tes t -s t ruc ture could at  least  have been so ld in  the CLO market  between 2006 and 2007.  

Thereby provid ing the impl ic i t  assurance that  a t  one point  bo th investo rs  and the rat ing 

agenc ies fe l t  comfor tab le wi th  the  chosen so lut ion.  As a consequence of  the second 

condi t ion the a l ternat i ve  of  extending  the  redenominat ion per iod  beyond the re investment  

per iod was e l iminated .
28

 

 

A promis ing so lut ion was found by going back to  the s tudy of  the  exis t ing CLO st ructures 

t raded in  the market  per formed as a par t  o f  th is research.  This  s tudy revealed that  some 

of  the CLO st ructu res inc luded covenants  s t ipu la t ing a maximum mismatch between the 

                                                           
28

 Never the less ,  a  tes t  run was  per f ormed to  exp lore  whether  modi fy i ng th is  featu re  cou ld  improve 

the BDR up to  the requ i red  va lue.  The resu l t s  o f  tes t  run,  wh ich a l lowed redenominat ion 

throughout  the l i f e  t ime o f  the t ransac t ion i ns tead o f  j us t  dur i ng the re inves tment  per i od,  indeed 

conf i rm  that  th is  wou ld  have been a  potent ia l  so lu t ion .  
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assets  and l iab i l i t ies .  These covenants  e i ther  force the Col la tera l  Manager to  red i rect  

pr inc ip le  proceeds dest ined for  the senior  notes  to  cure for  the asset  l i ab i l i ty  mismatch,  

for  example by pr ior i t is ing re investments  in  fore ign denominated assets  or  by accelerat ing  

the redempt ions of  fore ign notes.  In  some t ransact ions these c lause even went  as far  as  

to  demand that  the  Col la tera l  Manager  t raded assets  to  br ing  the  asset  l iab i l i ty  mismatch 

back in to  compl iance.  An example of  such a c lause is  for  example found in  the indenture  

of  the Marquet te  US/European CLO. This  covenant  res t r ic ts  the asset  l i ab i l i ty  mismatch in  

any o f  the  e l ig ib le  cur renc ies to  a  maximum of  5%,  befo re requi r ing the co l la tera l  

manager to  take act ion (of fer ing c i rcu lar  Marquet te  US/European CLO, 2006).  To reduce 

the sens i t iv i ty  o f  the  tes t  s t ruc tures a  s l ight l y adopted vers ion of  th is  fea ture was  inc luded 

in  the cash f low mode ls ;  whenever defaul ts  among the fore ign assets  resul ted in  a 

mismatch between the fore ign assets  and fore ign l iab i l i t ies  pr inc ip le  would be red i rected 

f rom the senior  ranked notes for  cur ing th is  problem. In  the cash f low model  th is  bas ica l ly 

meant  that  pr inc ip le  p roceeds were  used to  redeem GBP l iab i l i t ies  in  o rder  to  res tore  the 

balance between the assets  and the l iab i l i t ies ,  f i gure 6.2.  

 

 

P r i n c i p l e  p r o c e e d s  

F e e s  a n d  e x p e n s e s ,  i n s u r a n c e  p r em i um ,  a n d  h e d g e  c o u n t e r p a r t y  p a ym en t s  s h o r t f a l l ,  i f  a n y  

I n t e r e s t  s h o r t f a l l ,  i f  a n y  

 

Co v e r a g e  t e s t s  

 

Red emp t i o n  o f  t h e  n o t e s  b a s e d  o n  t h e i r  
s e n i o r i t y  u n t i l  t h e  t e s t  i s  b r o u g h t  b a c k  

i n t o  c omp l i a n c e  

 

Re i n v e s t men t  o f  p r o c e e d s  
 

Fa i l  

< Du r i n g  t h e  r e i n v e s tm en t  p e r i o d >  < A f t e r  t h e  r e i n v e s t men t  p e r i o d >  

S e q u e n t i a l  r e d emp t i o n  o f  t h e  r a t e d  n o t e s  
 

A l l  e x c e s s  p r o c e e d s  t o  e q u i t y  h o l d e r s  
 

U n t i l  V F N / MCR  Comm i t men t  T e rm i n a t i o n  D a t e ,  D i s c r e t i o n a r y  r e p a ymen t  o f  t h e  o u t s t a n d i n g  b a l a n c e   

F o r e i g n  A s s e t / L i a b i l i t y  t e s t  

 

Red e em  t h e  f o r e i g n  p o r t i o n  o f  t h e  V F N  t o   
r e s t o r e  t h e  e q u i l i b r i um  b e t w e e n  t h e  
f o r e i g n  a s s e t s  a n d  f o r e i g n  l i a b i l i t i e s  

 

Fa i l  

Pa ss  

Pass  

Figure 6-2: Priority of payments including the priorit isation rule 
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Rerunning the S&P rat ing scenar ios  on the cash f low models  represent ing the tes t -

s t ruc tures and inc lud ing th is  addi t ional  featu re lead to  the fo l lowing resul ts ,  Table 6.4:
29

 

 

Table 6-4:   Test results after including the priorit isation rule  

(20% worse scenarios)  

 

 

From these resul ts  i t  becomes immediate ly apparent  that  requi r ing pr inc ip le  proceeds to 

be used to  address the asset  l iab i l i ty  mismatch senior  to  the redempt ion of  the rated 

notes resul ts  in  a  s tagger ing ly improved BDR. Out  o f  the 8 tes t  s t ruc tu res 6 were able to 

achieve the des i red va lue for  the BDR in  the s t ress tes ts  per formed on the in i t ia l  20% 

most  s t ressfu l  scenar ios .  Unfo r tunate ly fo l low up tes ts  conc luded that  2  out  o f  these 6 

tes t -s t ruc tures d id  not  pass when a l l  the s t ress  scenar ios  were run.  These 2 s t ructures,  

s t ruc ture 5 and  6 were therefore d isregarded.  

 

When the ef fec ts  of  us ing pr inc ip le  to  cure the  asset  l iab i l i ty  mismatch are cons idered,  i t  

appears  that  the inc rease in  the  BDR o f  the  tes t  s t ruc tures d i f fers  widely f rom one 

s t ructure to  another ,  tab le 6-5.  

 

 

  

                                                           
  2  T h e s e  s t r u c t u r e s  w e r e  d i s r e g a r d e d  a s  s u b s e q u e n t  t e s t  p r o v e d  t h a t  t h e y  u n f o r t u n a t e l y  d i d  n o t  m a k e  t h e  S D R  i n  

a l l  s i t u a t i o n s .
 

Cure mismatch A/L 

Structures  
  Ranking 

VFN 

Structure 

type 

Redenomination Scenario 

Default Rate 

>= Base 

Case 

Options   

 Spread 

in BP 

Senior/ 

Pari-passu 

Like-for-

like/Pro-

rata 

Yes/No Percentile 

BDR (0,05) 

Pass/Fail Strike 

price 

Amount Cost 

Base case 

structure 

 n/a Pro-rata n/a 60,00% n/a n/a n/a n/a 

structure 1 284 Senior Like-for-like Yes 61,20% Pass € 2,01  32.750.000 € 8.094,473 

structure 2 284 Senior Like-for-like No 59,32% Fail    

structure 3 284 Senior Pro-rata Yes 61,01% Pass € 1,99  29.000.000 € 2.179,77 

structure 4 284 Senior Pro-rata No 59,68% Fail    

structure 5 284 Pari-passu Like-for-like Yes 61,76% Fail
1
    

structure 6 284 Pari-passu Like-for-like No 60,99% Fail
2
    

structure 7 284 Pari-passu Pro-rata Yes 62,45% Pass € 2,23  32.500.000 € 1.133,738 

structure 8 284 Pari-passu Pro-rata No 62,05% Pass € 1,70  27.500.000 € 104.316 
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Table 6-5:  Comparison between the BDRs achieved in the two tests 

S t r u c t u r e s  Cu r e  m is m a t c h  A / L  o r ig in a l  d i f f e r e n c e  

s t r u c t u r e  1  6 1 , 2 0 %  4 6 , 0 1 %  1 5 , 1 9 %  

s t r u c t u r e  2  5 9 , 3 2 %  4 5 , 5 1 %  1 3 , 8 1 %  

s t r u c t u r e  3  6 1 , 0 1 %  3 9 , 2 8 %  2 1 , 7 3 %  

s t r u c t u r e  4  5 9 , 6 8 %  3 8 , 9 0 %  2 0 , 7 8 %  

s t r u c t u r e  5  6 1 , 7 6 %  5 7 , 6 2 %  4 , 1 4 %  

s t r u c t u r e  6  6 0 , 9 9 %  5 5 , 4 8 %  5 , 5 1 %  

s t r u c t u r e  7  6 2 , 4 5 %  3 9 , 0 8 %  2 3 , 3 7 %  

s t r u c t u r e  8  6 2 , 0 5 %  3 8 , 7 0 %  2 3 , 3 5 %  

 

I t  seems that  cur ing the asset  l iab i l i ty  mismatch of fsets  the benef i ts  obta ined by us ing a 

senior  ranked VFN. As a mat ter  o f  fac t ,  the s t ructures us ing a VFN rank ing par i -passu 

wi th  the  senior  notes  outper fo rm the i r  d i rec t  peers  wi th  a  senior  rank ing  VFN. 

Simul taneous ly,  the benef i ts  o f  a  l ike- for- l ike payment  feature re la t i ve to  the pro-ra ta  

a l locat ion of  payments  became negl ig ib le .  In s t ruc tures which do not  cure the asset 

l iab i l i ty  mismatches,  the l ike- for- l ike pr inc ipa l  a l locat ion feature g ives a  benef i t  o f  6% to 

18% in  the BDRs re la t ive to  the s t ructures wi th  pro- rata pr inc ipa l  a l locat ion.  By 

in t roduc ing the  asset  l iab i l i ty  mismatch tes t ,  th is  benef i t  is  reduced to  mere hundreds of  a  

percent  or  even reversed.  In teres t ing ly ,  the  abi l i ty  to  redenominate rema ins benef ic ia l .  A l l  

the s t ructures that  a l low to  redenominate the VFN are able to  susta in  a h igher  BDR than  

the i r  peer  s t ruc tures which do not  use th is  fea ture.   

6.4. Optimising the hedges 

From tab le 6.4  i t  can be  observed  that  the BDR leve ls  o f  these s t ructures are somewhat  

h igher  than the SDRs covenanted for  NW II I .  Th is  means that  the leve l  o f  r isk  assumed by 

the t r ip le-A t ranches in  the tes t  s t ruc tures is  lower than  the r isk  assumed by the same 

t ranche in  NW II I .  In  order  to  decrease the BDRs of  the t r ip le-A notes of  the tes t -

s t ruc tures and  increase  the i r  r isk  leve ls  to  the  leve l  which  was  assumed by the  t r ip le-A 

notes issued by NW II I ,  par t  o f  the FX-r isk  in i t i a l ly  mi t iga ted was a l lowed back in to  the 

s t ructures such that  the re levan t  BDRs decrease .  Analogous to  the methodology set  out  in 

the f i rs t  sect ion of  th is  chapter ,  th is  was done by f i rs t l y increas ing the s t r ike pr ice of  the 

currency opt ions and secondly by reduc ing the number of  avai lab le  op t ions in  each of  the  

s t ructures.   

For  the four  remain ing  s t ructures the min imum requi red s t r ike pr ice was determined by 

running the s t r ike pr ice  runner.  Th is  model  i terat ive ly increased the s t r ike pr ice in  the 

cash f low model  unt i l  the s t ructure was no longer ab le to  meet  the requi red SDR given the 

parameters  spec i f ied by the rat ing scenar io .  From the resul t ing data set  the 5
t h

 percent i le 

was ca lcu lated in  order  to  f ind the min imum st r ike pr ice requi red.   

The  resul t ing  s t r ike p r i ces were  used as inpu t  in  the  opt ion  runner  to  determine  the 

min imum amount  o f  opt ions the s t ructures requi red to  jus t  make the SDR. A f ina l  

s imulat ion was run on  a l l  the t r ip le-A scenar io  to  conf i rm that  indeed the ca lcu lated 

numbers provide an opt imal  hedging so lut ion.  Last ly  the costs  re la ted to  the hedge were 

approximated  us ing a modi f ied vers ion of  the Cox,  Ross and  Rub inste in  b inominal  
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approach for  va luat ing Amer ican s ty le  opt ions.  The resul ts  o f  th is  process were a l ready 

inc luded in  tab le 6.4.   

6.5. Optimising the tranching 

Thus far  the tes ts  per fo rmed on the s t ructure have concentrated on the most  senior  leve l ,  

here the t r ip le -A notes.  The f i rs t  tes ts  were a imed at  ensur ing that  the tes t -s t ruc tures are 

ab le to  at  least  meet  the s imi lar  r isk  leve l  as  the NW II I  a t  the most  senior  leve l .  In  the 

second test  the op t imal  opt ion s t ra tegy was dete rmined in  order  to  reduce the upfront  cost  

incurred by the s t ructure .    

Accord ing to  the methodology descr ibed  in  sect ion 6 .2.3 of  th is  chapter ,  the next  s tep in  

opt imis ing the cost  s t ruc ture of  the tes t -s t ruc tu res const i tu tes an at tempt  to  improve the 

s t ructure ’s  t ranching.  Un l ike the t r ip le-A notes,  the BDR achieved by these t ranches could 

not  be improved  by inc luded addi t ional  opt ions or  lower ing  the s t r ike pr ice.  Such an  

adjustment  would have negated the ef for ts  put  in to  opt imis ing the s t ructure in  the f i rs t  

s tep.  As an a l ternat i ve ,  the subord ina t ion of  the notes was adjusted .  Increas ing the  

subord inat ion reduces the r isk  assumed by the  note and therefore increases the BDR. 

Contrar i l y ;  by decreas ing the subord inat ion the r isk  assumed by the notes increases and 

the BDR decreases.  

  

Af ter  the methodology was appl ied to  each of  the s t ructures the resul t ing t ranching per  

tes t -s t ruc tures looked  at  fo l lows:  

Notes  

Structure 1:  
SLY 

Amount  I ssued 
(EUR equ iv . )  

Structure 2:  
SPY 

Amount  I ssued 
(EUR equ iv . )  

Structure 3:  
PNY 

Amount  I ssued 
(EUR equ iv . )  

Structure 4:  
PNN 

Amount  I ssued 
(EUR equ iv . )  

VFN/MCF Funded in  
Euro  

80,000,000  80,000,000  80.000.000  80.000.000  

VFN/MCF Funded in  
GBP 

60,000,000  60,000 ,000  60.000.000  60.000.000  

C lass  A1 notes  150, 000, 000  150, 000, 000  150. 000. 000  150. 000. 000  

C lass  B1 notes  35,000,000  35,000,000  34.500.000  35.000.000  

C lass  C1 notes  18,000,000  17,000,000  19.000.000  21.000.000  

C lass  D1 notes  13,500,000  15,000,000  15.000.000  18.500.000  

C lass  E1 notes  17,000,000  13,000,000  16.500.000  8 .500.000  

Equ i t y  36,353,461  39,801,147  34,802,203  36.905.476  

Total  409,853,461  409,801,147  409,802,203  409,905,476  

Average spread   50  bp  50  bp  46 bp  43 bp  

 

 

From the tab le above  i t  can be seen  that  each  of  the  s t ructu res has a  d i f ferent  opt imal  

t ranching.  Consequent l y ,  each of  the s t ructures  has a d i f ferent  weighted average spread 

and a d i f ferent  s i ze of  the equi ty p iece.  In te rest ing ly,  whi le  the s ize of  most  t ranches 

seems spec i f ic  to  each s t ructure,  the s ize of  the B notes  can be rough ly increased  by 3 

mi l l ion compared to  the  NW II I  regard less of  the s t ructura l  features used (2.5 mi l l ion for  

the SPY st ructure  and 3 mi l l ion for  the 3 o ther  s t ruc tures) .   

The  weighted average  spread on the  l iab i l i t ies  of  the  tes t -s t ruc tu res i s  lower than the 

weighted average spread paid in  the  NW II I ;  53 bps for  the  NW II I  compared to  50,  50,  46 

and 43 bps fo r  the SLY,  SPY, PPY and PPN st ructures respect i ve ly.  Simul taneous ly the 
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s ize of  the equi ty p iece  has increased for  a l l  but  one s t ructure compared to  the NW II I .  

Where the equi ty p iece in  the NW II I  was 36 .3 mi l l ion,  the equi ty p iece in  the tes t -

s t ruc tures were ( in  mi l l i ons)  36.35 – SPY,  34.85  – SPY, 39.85 –  PPY and 36.85 – PPN.   

These two observat ions  are expected to  have a large,  a lbe i t  contrast ing,  impact  on the 

return on  equi ty.  The lower the weighted average spread,  the more  money should  remain 

for  the equi ty ho lders ,  increas ing the ROE. In  contrast ,  by increas ing the  amount  o f  equi ty 

the res idual  proceeds have to  be d is t r ibuted over  more equi ty,  lower ing the average  

return.  By running the  equi ty  scenar ios  i t  was  determined which of  these two changes 

p layed a more s ign i f icant  ro le  and whether  there were other  fac tors  wi th  an even greater  

in f luence on the return on equi ty.  The s t ructu res were compared agains t  each other  wi th  

respect  to  the magni tude of  the ROE.  

6.6. Calculating the ROE 

The resul ts  o f  running the equi ty scenar ios  on the opt imised s t ructures are depic tured in  

the f igure 6-3 and tab le 6-2 be low.  The f igure d isp lays the ROE the s t ructures was able to  

de l iver  when a 75% recovery ra te was assumed and the  defaul t  ra te was  s teadi l y 

increased f rom an annual  ra te  of  0% up  to  a  maximum rate  of  8% per annum.  I t  goes 

wi thout  saying that  the maximum cumulat ive de faul t  ra te in  each scenar io  was 100% and 

that  a  h igher  defaul t  percentage therefo re shor tened the average l i fe  o f  the assets .   

 

Figure 6-3: ROE of the structures under different default  assumptions 
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Table 6-6:  Return on equity of  the different structures under dif ferent default  

assumptions 

An n ua l  defa ul t  ra te  (75 % reco very  rate )  

Str uc ture  0,0%  1 ,0%  2 ,0%  3 ,0%  4 ,0%  5 ,0%  6 ,0%  7 ,0%  8 ,0%  

NWI I I   20.2 6%  18.9 5%  17.5 8%  15.8 4%  13.9 5%  11.6 2%  8.76%  5.74%  2.36%  

SLY   21.4 5%  20.2 8%  19.0 5%  17.7 6%  16.4 0%  14.1 0%  10.1 3%  7.78%  4.63%  

SPY   21.2 4%  20.0 1%  18.7 3%  17.3 6%  15.9 1%  14.6 9%  10.7 0%  8.38%  4.21%  

PPY  19.4 7%  18.3 3%  17.1 3%  15.8 8%  14.5 5%  13.1 3%  10.0 0%  6.73%  2.86%  

PPN   20.8 9%  19.7 2%  18.5 0%  17.2 0%  15.8 4%  14.3 6%  11.0 1%  7.77%  3.49%  

 

The  output  o f  the  equi ty scenar ios  shows that  a lmost  a l l  the  f ina l  tes t -s t ruc tures were 

able to  achieve  h igher  ROE than  the  NW II I  a t  a l l  annual  defaul t  ra tes assumed.  This  

suggests  that  the benef i ts  obta ined by a reduct ion of  the weighted average spread paid 

on the l iab i l i t ies  and  an  increased spread received on the assets  outweigh the burden  of  

an increased equi ty  t ranche.  The notable except ion being the PPY st ructure which 

achieved a lower ROE when the defaul t  ra te  was low due to  the s t ructure ’s  cons iderably  

larger  equi ty requi rements .  W hi ls t  the s t ructure was able to  outper fo rm the NW II I  when 

the annual  defaul t  ra te  surpassed 3,0% annual ly,  the ROE of  the  PPY st ructure was 

cons iderably lower than the ROE obta ined by the  other  s t ruc tu res.  

Out  o f  the three other  tes t -s t ruc tures,  the SLY and SPY st ructures were able to  achieve a 

h igher  ROE than the PPN st ructure when the de faul t  ra te was below 5,0% or  above 7 ,0% 

per annum. The lower ROE obta ined in  th is  range of  defaul t  ra tes was a consequence of  

the fa i lure o f  mul t ip le  OC- tests  by the SLY and SPY st ructures which t r igged an ear l y 

redempt ion of  the senior  ra ted note and consequent ly reduced the amount  o f  in terest  

proceeds avai lab le for  the equi ty note ho lders .
30

 The in i t ia l  order  in  ROE levels  was 

restored af ter  the de fau l t  ra te surpassed the leve l  o f  7% per annum as  the speed of  the 

redempt ion of  the  notes s tar ted to  keep a  more equal  pace between the three s t ructures.   

F ina l ly i t  should be conc luded that  out  o f  the two tes t -s t ruc tures the SLY s t ructu re 

showed the most  promis ing resul ts .  Not  on ly does the SLY outper form the SPY st ructure  

for  6  of  the 9  measured defaul t  ra tes and had the h ighest  average ROE, but  i t  a lso 

achieved the  h ighest  ROE when the ant ic ipated annual  defaul t  ra te of  2% is  used.  

                                                           
30

 
A  g e n e r a l  p r i n c i p l e  g o v e r n i n g  s t r u c t u r e d  f i na n c i a l  p r o d u c t s  s t a t e s  t h a t  i n  g e n e r a l  t h e  r a t e d  n o t e  h o l d e r s  b e n e f i t  

f r o m  a  q u i c k e r  r e t u r n  o f  p r i nc i p l e  a n d  t h e r e f o r e  f a v o ur  r e d e m p t i o ns  o v e r  r e i n v e s t m e n t s .  I n  c o n t r a s t  t h e  i n t e r e s t  o f  

t he  e q u i t y  p r o v i d e r  i s  us u a l l y  b e t t e r  s e r v e d  b y  a  r e i n v e s t i ng  u n s c h e d u l e d  p r i nc i p l e  s u c h  t h a t  t h e  a v e r a g e  l i f e  o f  t h e  

t r a n s a c t i o n  i s  i nc r e a s e d  a n d  a  f r e s h  s t r e a m  o f  i n t e r e s t  i s  g e n e r a t e d .
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6.6.1. Stress testing the results of the equity 
scenarios 

To fur ther  analyse the output  o f  the  equi ty scenar ios  a number o f  tab les and f igures are 

presented in  appendix A.12.  These tab les and f igures were used to  analyse the 

sens i t iv i t ies  of  the ROE of  the tes t -s t ruc tu res wi th  regards to  a change in  the recovery  

ra tes,  a  para l le l  sh i f t  o f  -1% and 1% in  the EURIBOR or  L IBOR index and a para l le l  sh i f t  

o f  -10% and 10% in the FX curve.   

These f igures suggest  that  regard less o f  the  recovery ra te the tes t -s t ruc tures were  able to  

per form at  least  as  good as,  but  usual l y bet te r  than the NW II I  (A.12 f igure 4,  8  and 12) .  

Fur thermore,  the re la t i ve per formance of  the s t ructures remained most ly unchanged;  the 

s t ructures inc lud ing a senior  ra ted VFN st i l l  outper form the s t ructures us ing a par i -passu 

rank ing VFN. However ,  a  compar ison between tab les 2  and tab le 4 shows that  

independent  o f  the d i rec t ion of  the change in  the recovery ra te,  the SPY st ructure 

outper formed the SLY s t ructure when the defaul t  ra te surpassed the  leve l  o f  5% per 

annum.  

A s imi lar  resul t  was found by compar ing the per formance of  the tes t -s t ruc tures to  the  

per formance of  the NW II I  when the  EURIBOR or  L IBOR rate  was  increased or  decreased  

wi th  1%. Again the tes t -s t ruc tures c lear l y outper formed the NW II I  whi le  the i r  re la t i ve 

per formance remained largely  unchanged.  The most  notable except ion  being the change 

in  re la t ive per fo rmance between the SLY and SPY when EURIBOR was increased wi th  1% 

or  L IBOR was decreased  by 1% and the annual  defaul t  ra te reached 8%.  

In terest ing ly the ROE of  the tes t -s t ruc tures and the NW II I  show a contrast ing response to  

a change in  the EURIBOR rates.  W hi ls t  the tes t -s t ruc tures achieved an increased ROE 

when the  EURIBOR ra te was decreased,  the  ROE of  the NW II I  decreased when the 

EURIBOR ra te was dec reased.  The contrast ing  response to  a change in  the EURIBOR 

rate is  a  consequence of  the duo currency s t ructure employed in  the tes t -s t ruc tures.  By 

increas ing EURIBOR re la t ive to  LIBOR i t  becomes more d i f f icu l t  to  fu l f i l  the Euro 

denominated l iab i l i t ies  wi th  the excess proceeds of  the GBP denominated  assets .
31

  

Coro l lary,  the per fo rmance of  the s t ructures improved when the LIBOR ra te was increased  

and worsened when the  LIBOR rate was reduced.  

  

Last ly the per formance of  the s t ructures was observed when the FX- ra te was increased 

and decreased by 10%. Appendix A.12 shows that  the tes t -s t ruc tures ’  per formance 

improved when the FX- rate decreased as less funds had to  be used to  purchase the 

fore ign assets  at  the t ransact ion ’s  incept ion and cover ing the expected losses became 

cheaper.   

There is  one notable except ion to  the above:  when the annual  defaul t  ra te approached 

6,0% the tes t -s t ruc tures per form bet ter  when the FX-rate is  increased ins tead of  

decreased.  This  6 ,0% level  appeared to  be a cr i t ica l  va lue.  Below an annual  defaul t  ra te 
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T h e  t e s t - s t r u c t u r e s  r e c e i v e  L I B O R  +  S p r e a d  o n  t h e  G B P  a s s e t s  a n d  p a y  L I B O R  +  s p r e a d  o n  t h e  l i a b i l i t i e s .  D u e  t o  

t he  d i f f e r e n t  r a t i ng  o n  t h e  a s s e t s  ( l o w )  a n d  l i a b i l i t i e s  ( h i g h )  t h e  s t r uc t u r e s  r e c e i v e  m o r e  p o u n d  s t e r l i ng  t h a n  t h e y  

h a v e  t o  p a y .  T h i s  d i f f e r e n c e  s h o u l d  f i r s t  b e  u s e d  t o  f u l f i l  t he  E u r o  d e n o m i na t e d  l i a b i l i t i e s  a n d  u l t i m a t e l y  t o  p a y  t h e  

e q u i t y  n o t e  h o l d e r s .  W he n  t h e  E U R I B O R  r a t e  i n c r e a s e s  f u l f i l l i n g  t h e  E u r o  l i a b i l i t i e s  w i t h  t h e  G B P  p r o c e e d s  b e c o m e  

i nc r e a s i ng l y  e x p e n s i v e .  C o n s e q u e n t l y  t h e  f u n d s  r e m a i n i ng  f o r  t h e  e q u i t y  n o t e  h o l d e r s  d e c r e a s e s .
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of  c lose to  6,0% the tes t-s t ruc tures reach the i r  f i na l  matur i ty wi thout  fa i l i ng any of  the OC 

or  IC tes ts .  In  contrast ,  when the annual  defau l t  ra te reaches 6,0% the s t ructures s ta r t  

fa i l ing coverage tes ts .  Th is  in  turn t r iggers  ear ly  redempt ion o f  the notes,  thereby 

reduc ing the average l i fe  t ime of  the t ransact ion and the amount  o f  i n terest  proceeds  

avai lab le fo r  the equi ty note ho lders .   

The defaul t  ra te at  which the f i rs t  coverage tes t  fa i lure occurs  has a s ign i f icant  impact  on 

the ROE. This  va lue d i f fers  f rom one s t ructure to  another  and is  respons ib le  for  the 

sudden jumps vis ib le  in  the ROE as wel l  as  for  the change in  the re la t ive per formance of  

the tes t -s t ruc tu res.  

6.7. Conclusion 

Based on the resul ts  obta ined by running the equi ty scenar io  i t  can be conc luded that  the 

s t ructura l  featu res used  in  the tes t -s t ruc ture have a s ign i f icant  and pos i t ive ef fec t  on the 

ROE. Even when the recovery ra tes,  EURIBOR index,  L IBOR index or  FX- index are 

a l tered,  the tes t -s t ruc tu res are ab le to  ou tper fo rm the NW II I .   

Out  o f  the remain ing 4 tes t -s t ruc tures the SLY s t ructure was able to  ach ieve the h ighest  

ROE, s l ight l y outper fo rming the SPY st ructu re.  The s t ructu res us ing a par i -passu rank ing 

VFN were not  ab le to  match the ROE of  the i r  peers  us ing a senior  rank ing VFN. W hi le  the 

ROE of  PPN st ructure remained reasonably c lose to  the SPY st ructure ,  the PPY st ructu re 

per formed cons iderably less favourable and somet imes s t ruggled to  outper form the NW II I .  
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7. Discussion 

7.1. Introduction 

In  the previous sect ion i t  was shown that  none o f  the or ig ina l  tes t -s t ruc tures were able to  

meet  the requi red SDR levels  as the in terest  and fore ign exchange r isks  in t roduced in to 

the s t ructure by removing the PAS proved to  be too severe for  the proposed hedging 

so lut ions.  This  came as  somewhat  o f  a  surpr ise as some of  the tes t -s t ruc tures c losely 

resembled t ransact ions so ld and t raded in  the market .  Obvious ly,  the  poss ib i l i ty  exis ts 

that  the issuer  and investors  in  th is  t ransact ion  opted h igher  f lexib i l i t y  o f fered by these 

types of  t ransact ions and took the s l ight l y reduced returns fo r  granted .  More l ike ly these 

t ransact ions were model led on a s l ight ly d i f feren t  bas is  or  inc luded cer ta in  c lauses which 

were not  publ ic l y d isc losed,  but  d id  improve the i r  ROE to  an acceptable leve l .   Any fu r ther  

d iscuss ion on the d i f ferences or  s imi lar i t ies  between the t ransact ions would be ut ter l y 

speculat ive as i t  is  imposs ib le  to  draw any wel l  grounded conc lus ions wi thout  fu l l y  

rep l icat ing the model l ing exerc ise per formed to  create these p roducts  and compare the 

end resul ts .   

Therefore th is  sect ion wi l l  f i rs t  focus on the  consequences of  inc lud ing the var ious 

s t ructura l  featu res in  a  CLO’s  s t ructure and  d iscuss how the s t ructura l  features in f luenced 

the CLOs per fo rmance.  Secondly,  i t  wi l l  d iscuss why the re la t ive ly minor  change of  

pr ior i t is ing the use  of  pr inc ip le  to  mainta in  the equi l ibr ium between the fo re ign assets  and 

l iab i l i t ies  had such a pro found impact  on the per formance of  the tes t -s t ruc tures.  

7.2. The consequences of including the structural features 

Replac ing the PAS wi th  a VFN in  the or ig ina l  NW II I  s t ruc ture meant  that  the s t ructures 

were no  longer  per fect l y hedged against  movements  in  the fore ign  in terest  index and 

fore ign exchange ra te.  As defaul ts  occurr ing dur ing the l i fe  o f  the t ransact ion d isrupted 

the f rag i le  equi l ibr ium exis t ing between the fo re ign assets  and l iab i l i t ies ,  the proceeds 

obta ined f rom fo re ign assets  were no longer suf f ic ient  to  pay fo r  the fore ign l iab i l i t ies .  

Consequent l y proceeds  obta ined in  the domest ic  currency and based  on the domest ic 

in terest  ra te had to  be  exchanged in to the fore ign currency in  an amount  suf f ic ient  to  

meet  the fore ign l iab i l i t ies  based on the fore ign in terest  ra te,  thereby expos ing the 

t ransact ion to  movements  in  the fore ign  in terest  index and the FX rate.   

To reduce these r isks  three s t ructura l  features  were inc luded in  the tes t -s t ruc tures:  the 

rank ing of  the VFN, the d is t r ibut ion  of  the p roceeds and the  abi l i t y  to  redenominate .  

Bas ica l ly these s t ructu ra l  features  focus on res tor ing the  equi l ibr ium and/or  preven t ing a 

mismatch f rom occurr ing .  

 

In  sect ion 6.3.2 i t  was shown that  the s t ructu res  which inc luded the VFN on a senior  leve l  

achieved a  h igher  BDR than s t ructures  rank ing  the VFN par i -passu wi th  the senior  notes,  

except  when the s t ructu re a lso inc luded a l ike- fo r- l ike payment  a l locat ion .  In  addi t ion,  the 

abi l i ty  to  redenominate  seemed to  have had a pos i t ive in f luence on  the tes t -s t ruc ture 

res i l ience.   
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These resul ts  are a  log ica l  consequence of  the inc lus ion of  these s t ructura l  features.  The 

quicker  the amount  o f  fore ign assets  is  reduced,  the more favourable th is  should be for 

the s t ructures abi l i t y  to  pay i ts  l iab i l i t ies ,  as  the potent ia l  r isks  re la ted to  in terest  ra te 

mismatched and f luc tuat ions in  the FX-ra te are  reduced.  By rank ing the VFN senior  the 

pr ior i t y o f  payments  automat ica l ly d i rec ts  any p r inc ip le  dest ined for  redempt ion towards 

the VFN ins tead  of  the VFN and the c lass A-notes concur rent l y.  As such the GBP 

l iab i l i t ies  were redeemed quicker  in  a  s t ruc ture wi th  a senior  rank ing VFN than in  a 

comparable s t ructure wi th  a par i -passu rank ing VFN. Conf i rming the resul ts  observed in  

sect ion 6.3.2.  

 

The amount  o f  fund avai lab le fo r  the  redempt ion of  the  fore ign l i ab i l i t ies  is  fur ther  

in f luenced by the a l locat ion scheme appl ied in  the s t ructure.  Apply ing a l ike- for- l ike  

payment  a l locat ion  in  a  CLO st ructure  wi l l  ensure that  the  proceeds in  the fore ign  

currency wi l l  f i rs t  be appl ied towards the l iab i l i t ies  in  that  respect ive currency.  In  contrast  

a  pro-rata s t ructure a l locates funds based on the weighted average s ize  of  the par i -passu 

rank ing notes.  W hich of  these a l locat ions schemes is  most  benef ic ial  to  the s t ructure 

depends on the amount  o f  fore ign l iab i l i t ies ,  the defaul t  b ias  and the  rank ing of  the VFN.  

 

The monetary amount  o f  defaul ts  occurr ing  in  the pool  o f  fo re ign assets  is  d ic ta ted by the 

S&P formula used to  b ias  the defaul t  ra te.  Given  that  15% of  the assets  used in  the NW II I  

CLO were denominated  in  a  fore ign cur rency,  26.1% of  the moneta ry  equiva lent  o f  the 

to ta l  amount  o f  defaul ts  should occur  in  the pool o f  fore ign assets .  Th is  means that  when 

a l ike- for- l ike payment  a l locat ion is  appl ied in  the s t ructure,  26.1% of  the recover ies  wi l l  

be used to  redeem the fore ign l iab i l i t ies  independent  o f  the rank ing of  the VFN.   

In  compar ison,  under a pro-rata scheme th is  percentage would equal  60 mi l l ion /  140 

mi l l ion= 42.9% when the  VFN ranks senior  and 60 mi l l ion /  290 mi l l ion = 20.7% when the  

VFN is  rank ing par i -passu.  On these  grounds the NW II I  s t ruc ture shou ld benef i t  f rom a 

l ike- for- l ike payment  a l locat ion when a par i -passu rank ing VFN is  inc luded,  whi le  a  pro-

rata payment  a l locat ion should be pre ferred  when the VFN is  inc luded on a senior  leve l .  

The pr io r  is  conf i rmed by the resul ts  presented in  sect ion 6.3.2,  whi le  the la t ter  seems to 

conf l ic t  wi th  these  f ind ings as tes t -s t ruc tures 1&2 outper form test -s t ruc tures 3&4.   

 

Up to  now the focus of  th is  d iscuss ion has been on the abi l i t y  to  redeem the fore ign  

l iab i l i t ies  as the manner to  resto re the equi l ibr ium between the fore ign assets  and 

l iab i l i t ies .  However,  dur ing the re investment  per iod th is  equi l ib r ium is  la rge ly  mainta ined 

through the re investment  o f  recovery proceeds and eventual l y par t  o f  the res idual   

in terest  proceeds.  The manner in  which these proceeds are re invested  depends on the 

payment  a l locat ion used in  the s t ructure.  Under a l ike- for- l ike payment  a l locat ion the 

in terest  proceeds obta ined f rom the fore ign assets  wi l l  f i rs t  be used to  fu l f i l  the l iab i l i t ies 

in  the respect ive currency.  As the fore ign l iab i l i t ies  are senior  and h igh ly ra ted,  the to ta l   

in terest  proceeds are usual ly more than suf f ic ient  to  fu l f i l  these l iab i l i t ies ,  provid ing that  

Eur ibor  and L ibor  s tay reasonably s imi lar .  The  remain ing proceeds wi l l  on ly be used to  

fu l f i l  the l iab i l i t ies  denominated in  the base currency in  so far  the  in terest  proceeds 

obta ined in  the base  currency a re insuf f i c ient  to  meet  the re la ted l iab i l i t ies .  

Consequent l y,  most  o f  the proceeds remain ing for  re investment  wi l l  cons is t  o f  fore ign 
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funds which wi l l  f i rs t  be used for  re investments  in  fore ign assets  and hence help to 

re ins tate the equi l ib r ium between the fore ign  assets  and l iab i l i t ies .  

When a pro-rata payment  a l locat ion is  appl ied the amount  o f  proceeds avai lab le  for  

re investment  wi l l  be  re invested on  a pro- ra ta bas is  (e .g.  based on the weigh ted 

averages) ,  which might  mean that  even when most  o f  these proceeds cons is t  o f  fore ign 

funds,  less funds a re re invested in  fore ign assets .  In  th is  ins tance the probabi l i ty  that  the 

equi l ibr ium is  res tored i s  lower than under a l i ke- for- l ike a l locat ion scheme, increas ing 

the r isk  assumed by the s t ructure  and lower ing i ts  BDR.  W hi le  i t  is  uncer ta in  to  what  

extent  these d i f ferent  re investment  a l locat ions  contr ibuted to  the increase in  the BDR,  

they expla in  the seemingly contrad ic tory resul ts  presented in  sect ion 6 .3.2.  

 

As a f ina l  s t ruc tura l  feature the abi l i ty  to  redenominate the l iab i l i t ies  under the VFN was 

in t roduced.  The analys is  per formed in  the  appendix A .11 proved that  th is  ab i l i ty  was 

favourable in  each s t ructure regard less of  the other  s t ruc tura l  features used.  Even though 

the benef i ts  were only  marg ina l .  Th is  should come as no surpr ise as the abi l i ty  to 

redenominate provides  an easy and quick  way to  resto re the equi l ibr ium between the 

fore ign assets  and  l iab i l i t ies .  The observa t ion that  the s t ructu res  only  marg ina l l y 

benef i t ted f rom th is  s t ruc tura l  feature is  main ly due to  the fac t  that  redenominat ing was  

only a l lowed dur ing the re investment  per iod;  the  f i rs t  6  years  of  the t ransact ion.  As such 

the abi l i t y  to  redenominate could on ly be used on the usual ly  less s t ress fu l  scenar ios .  

 

7.3. Consequences of prioritising the use of principle to cure 
the asset-liability mismatch  

Even though each of  these s t ructura l  features held much potent ia l  for  reduc ing the s t ress 

in t roduced in to the s t ructure by removing the PAS, no combinat ion o f  these s t ructura l  

features proved  to  be suf f ic ient  to  achieve the SDR. To  a l levia te some of  the s t ress  

caused by the FX and in terest  ra te r isk ,  the  dec is ion was made to  p r io r i t ise the  use of  

pr inc ip le  to  cure any eventual  mismatch between the fore ign assets  and l iab i l i t ies .  Th is  

pr ior i t isat ion ru le  bas ica l ly meant  that  pr inc ip le  would f i rs t  be used to  redeem the fore ign 

l iab i l i t ies  in  an amount  equal  to  the defaul ts  befo re any pr inc ip le  would be used to  redeem 

any of  the domest ic  l iab i l i t ies .  In  so doing the average l i fe  o f  the fore ign assets  was 

reduced and any d isrup t ion of  the equi l ib r ium between the fo re ign assets  and l iab i l i t ies  

was cured in  an ear ly stage.  In  l ine wi th  expectat ions th is  had a s ign i f icant  and pos i t ive 

ef fec t  on the BDR of  the tes t -s t ruc tures,  even though the  domest ic  notes were 

d isadvantaged.   

 

More in terest ing however,  is  the ef fec t  that  th is  ru le  had on the per fo rmance of  the 8 tes t -

s t ruc tures.  The  resul ts  c lear ly showed that  p r ior i t is ing the  use of  pr inc ip le  to  cure  the 

fore ign assets  and  l iab i l i ty  mismatch complemented the e f fec ts  of  redenominat ing.  The 

abi l i ty  to  redenominate  par t ia l ly  f i l led the gap  between the moment  pr inc ip le  proceeds 

became avai lab le,  up  on recovery ,  and the moment  the actual  defaul t  occurred.  

Subsequent l y each s t ructure which was a l lowed to  redenominate was able to  achieve  a 

h igher  BDR than i ts  peer .  The fac t  that  one of  the s t ructures which a l lowed to  
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redenominate had to  be  d isregarded af ter  fa i l ing the SDR-test  does noth ing to  inva l idate  

th is  conc lus ion as the same th ing happened to  i ts  d i rec t  peer .   

 

The  benef i ts  p rovided by rank ing the  VFN senio r  were s ign i f icant l y reduced by pr ior i t is ing 

the use of  pr inc ip le  to  restore of  the equi l ibr ium.  In  the or ig ina l  set  up rank ing the VFN 

senior  meant  that  the fore ign l iab i l i t ies  would  be redeemed at  a  h igher  pace,  which 

reduced the chances that  the fore ign l iab i l i t i es  would be s ign i f icant ly larger  than the 

fore ign assets .  Natura l l y the enhanced speed of  the redempt ion could a lso turn in to  a 

destabi l is ing fac tor  when the fore ign l iab i l i t ies  were redeemed at  a  h igher  pace than the 

defaul t  ra te.  W hi le  th is was not  a  b ig  concern  in  the or ig ina l  s i tuat ion,  th is  d is tor t ion 

could s ign i f icant ly  grow under the newly in t roduced ru le .  Af ter  us ing any avai lab le in terest  

proceeds to  redeem the fore ign l iab i l i t ies  in  an amount  equal  to  the fore ign def ic i t ,  i .e .  the  

d i f ference between the fore ign assets  and l iab i l i t ies ,  any remain ing proceeds would e i ther  

be used for  re investments  or  fo r  the  redempt ion of  the  senior  rank ing notes.  These 

re investments  o r  redempt ions would d is tor t  the  newly restored equi l ib r ium between the 

assets  and the l iab i l i t ies  and therefore re- in t roduce FX and in terest  ra te r isk ,  a lbe i t  in  the 

reversed d i rec t ion.  This  d is tor t ing ef fec t  is  best  i l lus t ra ted us ing an example,  box 6.  

 

Box 6 example  

Consider  a  CLO st ructure which inc ludes a senior  rank ing VFN wi th  the s ize of  20,  

cons is t ing of  two equal l y s i zed par ts  wi th  a va lue in  base currency equ iva lent  o f  10 .  One 

denominated in  the domest ic  currency and  one in  a fo re ign cur rency.  The s t ructure  has a  

base currency equiva len t  o f  10 ready for  the redempt ion of  i ts  senior  notes.  These 10 wi l l  

be a l located to  the no tes based on a pro- rata  a l locat ion scheme. Fur ther  cons ider  that  

due to  a s izeable defaul t  in  the fore ign assets ,  the fore ign assets  have been reduced to  6, 

leaving the  s t ructure  wi th  a fore ign de f ic i t  o f  4 .   

In  the or ig ina l  s i tuat ion  each of  the notes would receive 5,  regard less of  any fore ign 

def ic i t .   

In  contrast ,  by  implement ing the new ru le ,  the  proceeds of  10 would  f i rs t  be  used to  

restore the fore ign def i c i t  o f  4 .  The remain ing  6 would thereaf ter  be a l located to  both 

components  of  the VFN on a p ro-ra ta bas is .  Th is  would resul t  in  a  reduct ion of  the 

domest ic  par t  o f  remain ing proceeds *  Domest ic  l iab i l i t ies  /  to ta l  equal l y  ranked l iab i l i t ies  

= 6 *  10 /  16 =3.9 and a reduct ion in  the fore ign par t  o f  2 .1 + 4 = 6.1.  A d i f ference of  

more than 20% compared to  the or ig ina l  s i tuat ion.  

 

Th is  example c lear l y i l l us t ra tes that  the implementat ion of  the new ru le  can resul t  in 

vast l y d i f fe rent  resul t ,  which could potent ia l l y o f fset  the f reshly res tored equi l ibr ium.  

 

S imi lar ly ,  the in i t ia l  benef i ts  f rom apply ing a  l ike- for- l ike payment  a l locat ion scheme in  a 

s t ruc ture us ing a pro-rata rank ing VFN tu rned in to a h indrance af ter  the pr ior i t isat ion ru le  

was in t roduced.    

Above i t  was a l ready shown why apply ing a l ike- for- l ike a l locat ion scheme was benef ic ia l  

to  a  s t ruc ture which uses par i -passu rank ing VFN. Due to  the defaul t  b ias  the recover ies  

in  the fore ign currency were h igher  than expected on a pro-rata bas is .  By apply ing a l ike-
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for- l ike a l locat ion scheme a l l  these h igher  proceeds would be used fo r  the redempt ion o f  

fore ign l iab i l i t ies  o r  re investment  in  fore ign asse ts  ins tead of  jus t  the  pro -rata amount .   

The  manner in  which the pr ior i t isat ion ru le  was implemented in  the  cash f low model  

ensure that  f i rs t  the  fore ign proceeds would be  appl ied to  restore the equi l ibr ium before  

any domest ic  proceeds would be used to  f i l l  the remain ing gap.  As such the danger of  

overshoot ing  the redempt ion of  the  fore ign  l iab i l i t ies  by means of  the proceeds was 

negated by apply ing a l i ke- for- l ike s t ructure.   

In  contrast  th is  r isk  was severe ly s t rengthened wi th  regards to  in te rest  proceeds.  Upon a  

fa i lure of  e i ther  the OC or  IC tes t  in terest  proceeds would be used to  redeem the senior  

ranked notes.  Much of  these in terest  proceeds usual ly cons is ted o f  fore ign in terest  

proceeds when a l ike- for- l ike s t ructu re was appl ied.  These fo re ign in terest  proceeds  

would consequent l y be used to  redeem the fore ign l iab i l i t ies ,  d is tor t ing the balance 

between the  assets  and l iab i l i t ies  and in t roduc ing in terest  and FX r isk .  

7.4. The final results 

Natura l l y,  the sever i t y  and consequences of in t roduc ing these r isks  depend on the 

assumpt ions made wi th  regards to  the t ra jec tory fo l lowed by the in te rest  ind ices,  FX index 

and the defaul t  ra te,  t iming and pat tern.  This  is  c lear ly shown by the ROE the four  

remain ing tes t  s t ruc tures were able to  obta in  and the i r  comparat i ve achievements .  The  

s t ructures which based on the argumentat ion in  th is  d iscuss ion should have shown the 

wors t  resul ts  were the actual ly c lear  winners .  The  fac t  that  a  senior  rank ing of  the  VFN 

and a l ike- fo r- l ike payment  a l locat ion were benef ic ia l  in  th is  s i tuat ion was main ly  due to  

the shape of  the FX curve and the s ign i f icant l y h igher  L IBOR base rate.   

The  FX-curve s lowly  dec l ined dur ing the f i rs t  5  years  o f  the  l i fe  o f  the t ransact ion, 

reduc ing the amount  o f  money requi red to  redeem the fore ign l iab i l i t ies .  Th is  dec l ine  

f la t tened af ter  the f i rs t  5  years  and the FX-ra te remained s tab le for  the next  4  years .  

Subsequent l y the t rend in  the FX- index reversed and af te r  year  9  s tar ted to  re tu rn to  the  

in i t ia l  leve ls .  The shape of  the FX- index was benef ic ia l  to  those s t ructures which s t i l l  

mainta ined a re la t ive ly large por t ion of  fore ign assets  wi thou t  the re la t ing l iab i l i t ies .  Th is  

was main ly the case for  the SLY and SPY st ructu res.  

In  addi t ion,  throughout  the l i fe  t ime of  the s t ructure,  the L IBOR base  rate is  s ign i f icant ly  

h igher  than  the comparable EURIBOR ra te.  Consequent ly,  overco l la tera l isat ion in  fo re ign 

assets  contr ibuted to  h igher  in terest  p roceeds and s t rengthened the s t ructures 

per formance.  

These two fac tors  expla in  why the resul ts  presented in  sect ion 6.4,  deviate f rom the 

expectat ions.  This  does  not  mean that  these resul ts  are wrong or  mis leading.  The equi ty 

scenar ios  are based on the impl ied market  expectat ions and they show the expected 

per formance of  the s t ructures based on these market  ra tes.  Neverthe less i t  should be 

pointed out  how sens i t i ve the resul ts  are to  changes in  assumpt ions and that  b l ind t rus t  in  

these assumpt ions can be dangerous.    
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8. Conclusion & recommendations 

8.1. Conclusion 

To increase the d ive rs i t y o f  the co l la tera l  por t fo l io ,  or  to  ensure that  suff ic ient  investment  

opportun i t ies  in  a  spec i f ic  c lass of  asset  are avai lab le,  asset  managers  are of ten 

mot ivated to  inc lude assets  f rom var ious domic i les .  Th is  d ivers i f icat ion technique reduces 

the id iosyncrat ic  r isk  in  the asset  por t fo l io  by reduc ing the number of  fac tors  the d i f ferent  

assets  have in  common.  But  whi le  geographic  spread reduces the dependency on a  

spec i f ic  country or  economic reg ion,  i t  in t roduces the CDO investo rs  to  the addi t ional  r isk 

that  resul ts  f rom uncerta in t ies  wi th  respect  to  fu ture fore ign exchange and in terest  ra tes.   

 

Th is  research pro ject  se t  out  to  ident i fy the methodologies used by CDOs current ly t raded 

in  the market  to  hedge themselves against  these two types of  r isk .  In  addi t ion the 

consequences of  these  hedging s t ra teg ies on  the cap i ta l  s t ruc ture of  a  CDO were 

invest igated.  Consequent ly,  the research object i ves  were fo rmulated as fo l lows:  

 

-  To unders tand  what  k inds  of  mu lt i -cur r ency  hedg ing  techn iques  are  curren t l y  app l ied  in  

the  mar ket ;  and  

-  To as ses s  the  i mpact  of  th e  hedges  used  to  manage  the  r i sk  re lated  to  the  mul t i - cur rency  

rev ol ver s  on  the  cap i ta l  s t ructure  and  c os ts  a ss o c ia t ed  with  the  st ru cture .  

 

From studying the CDO market  i t  fo l lowed that  there are two d i f feren t  categor ies  of  mul t i -

currency hedging techn iques current ly appl ied  in  the CDO market :  swaps and natura l  

hedges.  These two  categor ies  were  fur ther  subdiv ided in to  the four  hedging  

methodologies descr ibed in  sect ion 3 .3:  Asset  swaps,  por t fo l io  swaps,  natura l  hedges  and 

var iab le  funding notes.  

 

The  choice for  a  spec i f ic  hedging s t ra tegy is  mos t ly a  t rade  of f  be tween the ef fec ts  on the 

capi ta l  s t ruc ture and the f lexib i l i t y  o f fered to  the co l la tera l  manager.  Swaps,  most  

commonly per fect  assets  swaps,  provide  a t ransparent  and a re c lose  to  per fect  hedge 

against  in terest  and FX- r isk ,  but  come at  a  re la t ive ly h igh pr ice and s ign i f icant ly impact  

the s t ructures ’  f lexib i l i t y .  In  addi t ion recent  market  turmoi l  and rat ing downgrades of  

potent ia l  swap counte rpar t ies  have  both l imi ted the avai lab i l i ty  and increased the pr ice of  

these ins t ruments .   

Natura l l y hedged t ransact ions,  inc lud ing mul t i -currency revolvers ,  provide s ign i f icant l y 

more f lexib i l i t y  than the  (per fect )  asset  swaps,  whi le  s t i l l  provid ing much of  the sought  

protect ion.  In  addi t ion,  the l imi ted costs  re la ted to  the hedges increase the potent ia l  

re turn of  the CDO st ructure.  

 

A thorough analys is  o f  the CLOs rated by S&P between January 2006  and June 2007 

ind icated that  the hedg ing s t ra tegy appl ied in  mul t i -domest ic  CLO st ructures gradual l y 

swi tched f rom per fect  assets  swaps to  var iab le  funding notes.  These natura l l y hedged 

t ransact ions subsequent ly d i f fe red in  re la t ion to  the pos i t ion of  the VFN in  the pr ior i t y o f  

payments  of  the CLO, the abi l i ty  to  use the VFN to redenominate the l iab i l i t ies  and the 

way in  which the d i f ferent  currenc ies were used  to  fu l f i l  the l iab i l i t ies ;  l i ke- for- l ike o r  pro -
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rata.  To examine the impact  o f  these three s t ruc tura l  features on the cap i ta l  s t ruc ture of  a  

CLO, they were implemented in  an exis t ing CLO, the North W ester ly I I I ,  resu l t ing in  8  

tes t -s t ruc tures.   

 

These 8  tes t -s t ruc tures were subsequent l y s t ressed us ing the rat ing  methodology used  by 

S&P to ra te mul t i -domest ic  CDO st ruc tures.  This  analys is  showed that  each s t ructura l  

feature is  subjected to  i ts  d is t inc t  sens i t iv i t ies  and that  despi te  the i r  potent ia l  none of  

these s t ructures was ab le to  meet  the  scenar io  defaul t  ra te  in  the  s t ress tes t .  However,  

the tes t  resul ts  a lso showed that  i f  the r ight  s t ruc tura l  features are combined,  the break-

even defaul t  ra te  could be s ign i f icant ly increased.   

 

In  consul ta t ion wi th  NIBC, i t  was dec ided that  one addi t ional  a t tempt  would be  made to  

see whether  the BDRs of  the tes t  s t ruc tures could be improved to  the requi red leve ls .  

Carefu l  scrut iny of  the CLO st ructures t raded in  the market  resul ted in  the inc lus ion of  an 

addi t ional  s t ruc tu ra l  fea ture in  the form of  a  p r ior i t isat ion ru le .  Th is  ru le  ensures that  

whenever there is  a  mismatch between fore ign  assets  and l iab i l i t ies ,  pr inc ip le  proceeds 

would be used to  redeem the fore ign l iab i l i t ies  to  restore the equi l ibr ium. Inc lud ing th is 

ru le  meant  that  the amount  o f  FX and in te rest - ra te r isks  were  s ign i f ican t ly reduced,  which 

t rans lated in to  vast ly  improved  BDR levels  for  the tes t -s t ruc tu res.  Remarkably 4 out  o f  the 

8 s t ructures met  the SDRs,  increas ing the i r  BDRs wi th  up to  20%.  

 

Af ter  opt imis ing the t ranching,  the four  remain ing tes t -s t ruc tures were compared based on 

the i r  re tu rn on equi ty.  Given that  the r isk  assumed by a l l  o f  the ra ted notes was kept  

equal ,  the ROE serves  an unambiguous measure of  the s t ructures ’  per formance.  The 

resul ts  obta ined by runn ing the equi ty scenar ios  proved that  the s t ructu ra l  features used 

in  the tes t -s t ruc ture  have a  s ign i f icant  and pos i t ive ef fec t  on the ROE. Even when the 

recovery ra tes,  EURIBOR index,  L IBOR index or  FX- index are a l te red,  the tes t -s t ruc tures  

are ab le to  ou tper fo rm the NW II I .   

 

Out  o f  the remain ing 4 tes t -s t ruc tures the SLY s t ructure was able to  ach ieve the h ighest  

ROE, s l ight l y outper fo rming the SPY st ructu re.  The s t ructu res us ing a par i -passu rank ing 

VFN were not  ab le to  match the ROE of  the i r  peers  us ing a senior  rank ing VFN. W hi le  the 

ROE of  PPN st ructure remained reasonably c lose to  the SPY st ructure ,  the PPY st ructu re 

per formed cons iderably less favourable and somet imes s t ruggled to  outper form the NW II I .  

 

In  summary,  i t  is  conc luded that  subst i tu t ing a PAS for  a  VFN can be benef ic ia l  for  a  CLO 

st ructure.  This  research showed that  by choos ing  e i ther  a  SLY,  SPY or  PPN st ructure,  the  

ROE of  the CLO st ructu re can be  improved,  whi le  a t  the  same t ime the f lexib i l i t y  o f fered  

to  the co l la tera l  manager is  increased.    
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8.2. Recommendations for further research 

Natura l l y the achieved  benef i ts  wi l l  depend on the chosen s t ructure and wi l l  be 

s ign i f icant ly a f fec ted by the macro-economic envi ronment .  I t  wi l l  therefore be in terest ing  

to  see how these suggested s t ructures per fo rm under  the current  market  condi t ions 

ins tead of  the condi t ions observed in  2006 when the CLO market  was s t i l l  thr iv ing .  Even  

when ignor ing the d i f f icu l t ies  which the rat ing agenc ies have wi th  actua l ly assess ing the 

r isks  in  s t ruc tured  f inanc ia l  products ,  the  h igh vo lat i l i t y  in  the fore ign exchange marke ts  

and the large changes in  in terest  ra tes wi l l  expose the CLO st ructures to  s ign i f icant ly 

more r isk .  In  addi t ion,  the increased probabi l i ty  o f  defaul t  o f  the assets  wi l l  have a 

negat ive impact  on the s t ructures ’  ab i l i t y  to  ach ieve the requi red SDR. Fur thermore,  due 

to  the l imi ted market  appet i te  for  s t ruc tured  f inanc ia l  products  the o f fered spreads wi l l  

have to  be cons iderably  increased to  at t rac t  investors .  However ,  th is  drawback might  be 

of fset  by the h igher  spread received on the assets  current ly t raded in  the market  and  

used as co l la tera l  in  the  s t ructure.  

These adverse changes in  the market  condi t ions present  a  chal lenging envi ronment  in  

which a s t ruc ture inc lud ing a VFN might  thr i ve o r  fa i l .  Neverthe less,  fu r ther  scrut iny of  the 

impact  o f  d i f ferent  market  condi t ions on the per formance of  these hedging techniques 

should provide va luable ins ights  for  fu tu re appl ica t ions.  

 

In  addi t ion to  research ing the ef fec t  which  the current  market  condi t ions wi l l  have on  the  

per formance of  the tes t -s t ruc tures,  i t  would be in terest ing to  evaluate the opt ion s t ra tegy 

and va luat ion methodology appl ied in  th is  research.   

Current l y some doubt  l i ngers  wi th  regards to  the opt ion va luat ion methodology used  in  

th is  research.  In  absence of  any rea l  marke t  pr ices the Cox,  Ross and Rubinste in  

b inominal  approach for  va luat ing Amer ican s ty le  opt ions was used to  pr ice the currency 

opt ions.  This  methodology is  one of  the s tandard approaches for  va luat ing Amer ican 

opt ions.  However,  th is  methodology appears  somewhat  inaccurate when i t  comes to  long 

dated opt ions and not  spec i f ica l ly ta i lored  to  currency op t ions.  Other  approaches exis t  

which might  provide a bet ter  approximat ion of  the pr ice of  these opt ions,  however ,  a 

debate on the  var ious  opt ion va luat ion  methodologies l ies  outs ide the scope of  th is  

research.  Neverthe less,  apply ing a d i f ferent  approximat ion method or  us ing actual  quotes 

f rom brokers  may improve the va l id i t y o f  the  resu l ts  presented in  th is  research.  

 

Another  top ic  for  fur ther  research could  re la te to  the opt ion s t ra tegy appl ied  in  the  

s t ructure.  W i th  regard to the use of  opt ions,  d i f ferent  s t ra teg ies were observed in  the CLO 

market .  Some CLO st ructures used ingenious  s t ra teg ies where in  opt ions were  used wi th 

d i f ferent  matur i ty  prof i les .  These matur i t y prof i l es  were matched to  the  expected defaul t  

pat tern of  the fore ign assets  such that  the matur i ty date of  the opt ions would co inc ide 

wi th  the  defaul t  o f  the assets .  By shor ten ing  the average l i fe  o f  the  opt ion por t fo l io  the 

cost  re la ted to  th is  hedging ins t rument  could be reduced.  Other  s t ruc tu res used a reserve 

which would be used to  purchase shor t  term opt ions at  the t ime of  defaul t  to  lock in  the 

prevai l ing  FX- rate.  The  matur i t y o f  these opt ions would be chosen such that  i t  would 

match the expected recovery date.  The purchase pr ice of  these opt ions should be 

s ign i f icant ly lower than the long dated opt ions used in  th is  research;  however,  th is  benef i t  

might  be of fset  by the negat ive carry on the reserve.  Bo th these opt ion s t ra teg ies are a lso 
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l ike ly to  face some ser ious headwind f rom the rat ing agenc ies due to  the increased r isk .  

Therefore i t  seems l ike ly that  the RAs wi l l  demand that  some s t r ingent  condi t ions are met 

before ass ign ing a credi t  ra t ing.   

 

These th ree research suggest ions could provide some addi t ional  ins ight  in to  mechanics  of 

a  mul t i -currency CLO st ructure inc lud ing a VFN and should in  combinat ion wi th  th is  

research g ive NIBC an  edge when the market  for  CLOs re-opens.  Natu ra l ly  the achieved 

benef i ts  wi l l  depend on  the chosen s t ructure and wi l l  be s ign i f icant l y a f fec ted by the 

macro-economic envi ronment .  I t  wi l l  the refore be in terest ing to  see how these suggested 

s t ructures per fo rm under the cur rent  market  condi t ions ins tead of  the condi t ions observed 

in  2006 when the CLO market  was  s t i l l  th r iv ing .  Even when ignor ing  the d i f f icu l t ies  which 

the rat ing agenc ies have  wi th  actua l l y assess ing the r isks  in  s t ruc tured f inanc ia l  products , 

the h igh vo lat i l i t y  in  the fore ign exchange markets  and the large changes in  in terest  ra tes 

wi l l  expose the CLO st ructures to  s ign i f icant l y more r isk .  In  addi t ion,  the increased 

probabi l i t y  o f  defaul t  o f  the assets  wi l l  have a negat ive impact  on the s t ructures ’  ab i l i ty  to  

achieve the  requi red  SDR. Fur thermore,  due to  the l imi ted market  appe t i te  for  s t ruc tured 

f inanc ia l  products  the of fered spreads wi l l  have to  be cons iderably increased to  at t rac t  

investors .  However,  th is  drawback might  be of fset  by the h igher  spread  received on the 

assets  current l y t raded  in  the market  and used  as co l la tera l  in  the s t ructure.  

These adverse changes in  the market  condi t ions present  a  chal lenging envi ronment  in  

which a s t ruc ture inc lud ing a VFN might  thr i ve o r  fa i l .  Neverthe less,  fu r ther  scrut iny of  the 

impact  o f  d i f ferent  market  condi t ions on the per formance of  these hedging techniques 

should provide va luable ins ights  for  fu tu re appl ica t ions.  

 

In  addi t ion to  research ing the ef fec t  which  the current  market  condi t ions wi l l  have on  the  

per formance of  the tes t -s t ruc tures,  i t  would be in terest ing to  evaluate the opt ion s t ra tegy 

and va luat ion methodology appl ied in  th is  research.   

Current l y some doubt  l i ngers  wi th  regards to  the opt ion va luat ion methodology used  in  

th is  research.  In  absence of  any rea l  marke t  pr ices the Cox,  Ross and Rubinste in  

b inominal  approach for  va luat ing Amer ican s ty le  opt ions was used to  pr ice the currency 

opt ions.  This  methodology is  one of  the s tandard approaches for  va luat ing Amer ican 

opt ions.  However,  th is  methodology appears  somewhat  inaccurate when i t  comes to  long 

dated opt ions and not  spec i f ica l ly ta i lored  to  currency op t ions.  Other  approaches exis t  

which might  provide a bet ter  approximat ion of  the pr ice of  these opt ions,  however ,  a 

debate on the  var ious  opt ion va luat ion  methodologies l ies  outs ide the scope of  th is  

research.  Neverthe less,  apply ing a d i f ferent  approximat ion method or  us ing actual  quotes 

f rom brokers  may improve the va l id i t y o f  the  resu l ts  presented in  th is  research.  

 

Another  top ic  for  fur ther  research could  re la te to  the opt ion s t ra tegy appl ied  in  the  

s t ructure.  W i th  regard to the use of  opt ions,  d i f ferent  s t ra teg ies were observed in  the CLO 

market .  Some CLO st ructures used ingenious  s t ra teg ies where in  opt ions were  used wi th 

d i f ferent  matur i ty  prof i les .  These matur i t y prof i l es  were matched to  the  expected defaul t  

pat tern of  the fore ign assets  such that  the matur i ty date of  the opt ions would co inc ide 

wi th  the  defaul t  o f  the assets .  By shor ten ing  the average l i fe  o f  the  opt ion por t fo l io  the 

cost  re la ted to  th is  hedging ins t rument  could be reduced.  Other  s t ruc tu res used a reserve 
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which would be used to  purchase shor t  term opt ions at  the t ime of  defaul t  to  lock in  the 

prevai l ing  FX- rate.  The  matur i t y o f  these opt ions would be chosen such that  i t  would 

match the expected recovery date.  The purchase pr ice of  these opt ions should be 

s ign i f icant ly lower than the long dated opt ions used in  th is  research;  however,  th is  benef i t  

might  be of fset  by the negat ive carry on the reserve and by a potent ia l l y h igher  pr ice of  

the opt ions la ter  due to  increased vo lat i l i t y .  Bo th these opt ion s t ra teg ies are a lso l ike ly to 

face some ser ious headwind f rom the rat ing agenc ies  due to  the increased r isk .  Therefo re 

i t  seems l ike ly that  the RAs wi l l  demand that  some s t r ingent  condi t ions are met  before 

ass ign ing a credi t  ra t ing .   

 

These th ree research suggest ions could provide some addi t ional  ins ight  in to  mechanics  of 

a  mul t i -currency CLO st ructure inc lud ing a VFN and should in  combinat ion wi th  th is  

research g ive NIBC an edge when the  market  fo r  CLOs re-opens.   
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Glossary 
Accelerat ion opt ions  Accelerat ion opt ion a l low cost less terminat ion o f  (par t  o f )  the  swap 

contract  wi th  exchange of  pr inc ipa l .  These op t ions are exerc ised in  

case of  a  prepayment  o r  recovery  that  is  no t  re invested in  the 

fore ign currency.  

 

Arb i t rage  CDO A CDO t ransact ion based on assets  whose aggregate y ie ld  is  more 

than the aggregate y ie ld  for  which the t ransact ion 's  secur i t ies  can 

be issued.  

 

Asset  Backed 

Secur i t y  

Bonds or  notes backed by pools  of  f inanc ia l  asse ts ,  typ ica l l y wi th  

predic tab le income f lows ,  or ig inated by banks and other  cred i t  

providers .  Examples of  such assets  inc lude credi t  card receivables,  

t rade receivables,  and  auto loans.  

 

Asset  manager  See Col la te ra l  Manager .  

 

Asset  manager r isk  The r isk  resul t ing f rom the dependency on the asset  manager to  

make the r ight  investment  dec is ions.  

 

Asset  swap In  a p la in  vani l la  swap,  a  f i xed LIBOR is  swapped for  a  f loa t ing 

LIBOR. In  an asset  swap,  a  f i xed investment  such as a bond wi th  

guaranteed coupon payments  is  be ing swapped for  a  f loat ing  

investment  such as an index.  

 

Bankruptcy Remote  The term appl ied to  an ent i ty that  is  not  l ike ly to  have an incen t ive  

to  commence insolvency proceedings vo luntar i l y  and that  is  not  

l ike ly to  have an invo lun tary  inso lvency p roceeding commenced 

against  i t  by th i rd -par ty cred i tors .  Secur i t isat ion s t ructures use 

bankruptcy-remote SPEs to  issue notes backed by a pool  o f  assets .  

 

Base Cur rency Means,  in  respect  o f  any revolv ing  ob l igat ion o r  de layed d rawdown 

col la tera l  ob l igat ion,  the  currency in  which the commitment  under 

such revolv ing obl iga t ion or  de layed drawdown col la tera l  ob l igat ion 

is  denominated in  accordance wi th  the  under ly ing Ins t ruments  

thereof .  

 

Bas is  Point  One-hundredth of  one percentage point  ( i .e . ,  1  bp equals  0.01%).  

One bas is  po int  is  the smal les t  measure used to  quote y ie lds  on 

b i l ls ,  notes,  and bonds.  

 

Bivar ia te r isk  The p robabi l i t y  o f  defaul t  on an asset ,  which is  the combinat ion of  

the probabi l i t ies  of  defaul t  o f  two obl igors  o r  counterpar t ies .  
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Cancel la t ion opt ions  Cancel la t ion opt ions a l low for  ear l y terminat ion o f  the contract  

wi thout  exchange o f  pr inc ipa l .  These opt ions can  be used in  case 

of  a  defaul t  to  cancel  the contract  for  the par t  o f  the loss.   

 

Cash f low s t ructure  A CDO that  uses the cash obta ined by issu ing the notes to  the 

investors  to  buy assets .  

 

Clos ing The date on which the t ransact ion is  c losed.  

 

Col la tera l  Assets  that  have va lue to  both a bor rower and a lender and which 

the borrower p ledges to  the lender in  connect ion  wi th  the  funds 

borrowed.  The lender can use the p ledged assets  to  recover  some 

or  a l l  o f  the  funds loaned i f  the bor rower fa i ls  to  honour the terms 

of  the loan agreement .  

 

Col la tera l  Manager  An ent i t y that  manages a por t fo l io  o f  assets ,  usual ly in  CDO 

t ransact ions.  

 

Col la tera l ised Debt  

Obl igat ion  

Secur i t y backed by a pool  o f  va r ious types of  debt ,  which may 

inc lude corporate bonds so ld in  the capi ta l  marke ts ,  loans made to  

corporat ions by ins t i tu t ional  lenders ,  and t ranches of  

secur i t isat ions.  

 

Col la tera l ised Loan 

Obl igat ion  

A secur i t y backed by a pool  o f  loans made to  corporat ions by 

ins t i tu t ional  lenders ,  usual ly commerc ia l  banks.  

 

Commerc ia l  

Mortgages backed 

secur i ty  

Secur i t ies  backed by one or  more pools  o f  mortgage loans.  CMBS 

are backed by one or  more loans secured by commerc ia l  

propert ies ,  which may inc lude mul t i fami ly hous ing complexes,  

shopping centres,  indust r ia l  parks,  o f f ice bu i ld ings,  and hote ls .  

 

Counter  par ty r isk  The r isk  embedded in  any contrac t  where one par ty makes 

payments  to  another .  Usual ly used in  CDOs fo r  swaps and 

der ivat i ves that  the SPE ( issu ing the notes)  ente rs  in to .  

 

Credi t  Defaul t  Swap A CDS is  a  cont ract  whereby the protec t ion se l le r  agrees to  pay to  

the protect ion buyer  the set t lement  amount  i f  cer ta in  credi t  events  

occur .  In  exchange for  th is  protect ion,  the  protect ion buyer  wi l l  pay 

the protect ion se l le r  a  premium. 

 

Credi t  Der i vat i ves  Capi ta l  market  ins t ruments  des igned to  t ransfer  c red i t  r isk  f rom 

one par ty to  ano ther ;  such ins t ruments  inc lude CDSs,  to ta l  re tu rn 

swaps,  and credi t - l inked  notes.  

 

Credi t  r isk  The r isk  that  a  lending par ty  wi l l  not  be repaid  at  a l l ,  or  wi l l  be 
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repaid less than the  amount  owed,  o r  wi l l  be repa id  over  a  longer  

t ime per iod than was or ig ina l ly agreed.  

 

Currency r isk  See fore ign exchange r i sk .  

 

Currency swap A der i vat i ve contract  entered in to  wi th  a counte rpar ty  to  exchange 

one currency for  another  dur ing the l i fe  o f  a  s t ruc tured f inance 

t ransact ion (or  for  a  per iod thereof) .  

 

Defaul t  A fa i lure by one par ty to  a contractua l  agreement  to  l i ve up to  i ts  

ob l igat ions under the  agreement ;  a  breach of  a  cont ractua l  

agreement .  

 

Divers i f icat ion  Divers i f icat ion s t r i ves to  smooth out  unsystemat ic  r isk  events  in  a  

por t fo l io  so tha t  the pos i t ive per formance of  some investments  

wi l l  neutra l ise the negat i ve per formance of  o thers .  

 

Equi ty  Piece  Usual ly the f i rs t - loss p iece in  a  secur i t isat ion (see "F i rs t -Loss 

Piece") .  

 

Euro In te rbank 

Of fered  Rate  

(EURIBOR)  

The in terest  ra te at  which In terbank te rm depos i ts  denominated in  

Euros are o f fered by one pr ime bank in  the Euro  zone to  another  

pr ime bank in  the Euro zone.  EURIBOR is  estab l i shed by a panel  o f  

about  60 European banks.  As wi th  L IBOR,  there are EURIBOR 

rates for  depos i ts  o f  var ious matur i t ies .  

 

Fore ign Exchange 

Rate  

A fore ign exchange rate (FX ra te)  measures the va lue of  a  fore ign  

currency in  terms of  one  uni t  o f  the domest ic  cur rency.  

 

Fore ign exchange 

r isk  

The type of  r isk  that  resul ts  f rom uncerta in t ies  wi th  respect  to  

fu ture fo re ign exchange rates.  

 

F i rs t  loss p iece  The c lass wi th in  a s t ruc tured f inance t ransact ion  (or  synthet ic  

ins t rument)  that  is  f i rs t  to  absorb losses in  the under ly ing  co l la tera l  

or  re ference index.  Of ten referred to  as the  "equ i ty p iece"  o f  a  

t ransact ion,  or  reserve fund.  

 

Hedging  Genera l  term used to  re fer  to  s t ra teg ies adopted to  of fset  

investment  r isks .  Examples of  hedging inc lude the use of  der i vat i ve 

ins t ruments  to  protect  against  in terest  ra te or  cu rrency r isks ,  and 

investment  in  assets  whose va lue is  expected  to  r ise fas ter  than 

in f la t ion to  protect  against  in f la t ion.  

 

In terest  Coverage 

Test  

A coverage tes t  used to  measure whether  the SPV receives 

suf f ic ient  in terest  p roceeds to  fu l f i l  i ts  l iab i l i t ies .  The in terest  
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coverage tes t  d iv ides the in terest  proceeds by the in terest  

l iab i l i t ies .  

 

In terest  proceeds  The in terest  received  on  the co l la tera l  owned by the SPV.  

 

In terest  ra te r isk  The r isk  that  a  secur i t y 's  va lue wi l l  change due  to  a change in  

in terest  ra tes;  for  a  depos i t - tak ing ins t i tu t ion,  the r isk  that  the 

in terest  earned  on assets  acqui red in  a  lower in terest  ra te 

envi ronment  wi l l  no t  be suf f ic ient  to  service the payments  requi red 

in  connect ion wi th  l iab i l i t ies  incurred in  a  h igher  in terest  ra te  

envi ronment .  

 

Issuer  The par ty that  has author ised the creat ion  and sa le of  secur i t ies  to  

investors .  In  the case of  a  secur i t isat ion,  the  issuer  is  usual ly  set  

up as an SPE in  a ju r isd ic t ion that  o f fe rs  a favourable legal  reg ime 

in  terms of  the abi l i t y  to  achieve bankrup tcy-remote s tatus for  the 

issuer  and the secur i t y a rrangements  provided fo r  the investors  

and which af fo rds favourable the tax t reatment .   

 

Common jur isd ic t ions used for  es tab l ish ing SPEs are England  ( for  

U.K.  t ransact ions) ,  I ta l y ( for  I ta l ian Law 130 t ransact ions) ,  I re land,  

The Nether lands,  Luxemburg,  Jersey,  Cayman Is lands,  and the 

State of  Delaware,  U.S.  ( for  CP issu ing vehic les) .  

 

Junior  notes  A c lass of  secur i t ies  tha t  is  the lowest  c lass of  ra ted notes in  a  

capi ta l  s t ruc ture.  

 

L ike- for- l ike 

s t ructure  

Structure which appl ies  proceeds denominated in  a  currency to  the 

l iab i l i ty  in  such currency.  

 

L iqu id i ty r isk  The r isk  that  there wi l l  be a l imi ted number of  buyers  in te rested in  

buying an asset ,  usual l y  a  f inanc ia l  asset ,  i f  and  when the current  

owner of  the asset  wishes to  se l l  i t .  

 

Loan Market  

Assoc iat ion 

The o rganisat ions respons ib le  for  the creat ion of  s tandard ised loan 

documentat ion.  

 

London In terbank 

Of fered  Rate  

(LIBOR)  

The rate of  in terest  that  major  in ternat ional  banks in  London 

charge each other  for  borrowings.  There a re LIBOR rates for  

depos i ts  o f  va r ious matur i t ies .  

 

Marco hedge An investment  technique  used to  e l iminate the  r i sk  of  a  por t fo l io  o f  

assets .  In  most  cases,  th is  would mean tak ing a  pos i t ion that  

o f fsets  the whole por t fo l io .  But  th is  technique is  d i f f icu l t  in  pract ice 

because there is  ra re ly  one asset  that  wi l l  o f fset  the r isk  of  a  
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broader por t fo l io ,  so app ly ing a macro-hedge most  l ike ly requi res 

tak ing an of fset t ing pos i t ion in  each ind iv idual  asset .   

 

Market  va lue  

Structure  

Market  va lue  CDO t ransact ions invo lve issuers  des igned to  

purchase and act i ve ly  manage a d ivers i f ied pool  o f  f inanc ia l  

assets .  St ructura l l y,  they are  s imi lar  to  cash f low CDOs because 

the i r  capi ta l  s t ruc tures cons is t  o f  a  ser ies  of  deb t  and equi ty 

c lasses.  

 

Monte Car lo  

Simulat ion  

An analyt ica l  technique that  per forms a la rge number of  s imulat ions 

us ing va lues se lected f rom predef ined d is t r ibu t ions for  uncer ta in  

var iab les.  The d is t r ibu t ion of  resul ts  can be ana lysed to  examine 

the expected s imulat ion outcomes,  but  more important l y to  assess 

the probabi l i t y  o f  an outcome where a user  would exceed 

acceptable l imi ts .  

 

Mul t i -Cur rency 

Ins t rument   

A f inanc ia l  ins t rument  denominated in  more than  one s ing le 

currency.  

Mul t i -Cur rency 

Revolver  

A revolv ing fac i l i t y  tha t  can be drawn in  more than one currency.  

Natura l  hedge A type of  hedging s t ra tegy which at tempts  to  match the assets  and 

l iab i l i t ies .   

 

Negat i ve carry  Typica l l y where assets  mature or  p repay,  and the proceeds have 

not  ye t  been invested.  Consequent ly,  par t  o f  the por t fo l io  does not  

y ie ld  as much as expected,  hence creat ing a  shor t fa l l  o f  cash 

compared wi th  l iab i l i t ies .  

 

Non- id iosyncrat ic  

r isk  

Risk  which cannot  be  d ivers i f ied away e.g .  systemic  r isk .  

 

Not ional  Amount  The balance that  is  used  as the bas is  for  ca lcu lat ing the in terest  

due wi th  respect  to  an obl igat ion that  e i ther  has no pr inc ipa l  

ba lance or  has a pr inc ipa l  ba lance that  is  not  the balance used for  

ca lcu lat ing in terest .  

 

Of fer ing  Ci rcu la r  A d isc losure document  used in  market ing a new secur i t ies  issuance 

to  prospect i ve investors .  The  of fer ing  c i rcu lar  descr ibes the re la ted 

t ransact ion,  inc lud ing the character is t ics  of  each  c lass of  secur i t ies  

to  be issued (such as the bas is  for  in teres t  payments ,  c red i t  ra t ing ,  

expected average l i fe ,  and pr ior i t y wi th  respect  to  o ther  c lasses) .  

In  the case of  a  secur i t i sat ion,  the of fe r ing c i rcu lar  a lso provides 

in format ion about  the under ly ing  assets ,  inc lud ing the type of  

assets  and the i r  c red i t  qual i ty.  The of fe r ing c i rcu lar  is  usual ly  

prepared by the  lead manager of  the  secur i t ies  i ssuance and i ts  

legal  advisors .  
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Or ig inato r  An ent i t y that  underwr i tes  and makes loans;  the obl igat ions ar is ing 

wi th  respect  to  such loans are or ig ina l l y owed to  th is  ent i t y before 

the t ransfer  to  the SPE.  

 

Overco l la tera l isat ion  Overcol la tera l isat ion is  the grant ing of  secur i t y over  assets  having  

a va lue g reater  than the quantum of  the deb t  be ing secured.  I t  is  

somet imes used as a form of  c red i t  enhancement  in  cer ta in  asset-

backed t ransact ions.  For  example,  an  issuance o f  £75 mi l l ion of  

senior  secur i t ies  might  be secured by a pool  o f  assets  va lued at  

£100 mi l l ion,  in  which case the overco l la tera l isat ion for  the senio r  

secur i t ies  would be 33%. 

 

Overcol la tera l isat ion 

Test  

Coverage tes t  measur ing the overco l la tera l isat ion o f  the s t ructure.  

Par  Value  A dol lar  amount that is  ass igned to a secur i ty when 

represent ing the value contr ibuted for  each share in cash or  

goods.  

 

Par i -passu  

Two secur i t ies  or obl igat ions having equal r ights to payment.  

 

Pass- through  This  te rm is  used in  the  pr ior i t y o f  payments  where a l l  pr inc ipa l  

payments  are  passed through to  note ho lders ,  as  received  in  the 

order  o f  p r ior i t y,  unt i l  the notes are redeemed.  

 

Pay- through Spec ia l  purpose ent i ty  s t ruc ture which a l lows for  re investment  o f  

cash f lows,  res t ructur ing  of  the cash f lows,  and the purchase of  

addi t ional  co l la tera l .  

 

Per fect  Asset  Swap A per fect  asset  swap (PAS) is  an agreement  whereby par ty A  

agrees to  make payments  to  a par ty B based on a set  ra te,  e i ther  

f i xed o r  var iab le,  and par ty B agrees to  make payments  to  par ty A 

based on the return of  an under ly ing asset .  The  returns on the  

under ly ing  asset  inc lude  the income that  the  asset  generates,  as  

wel l  as  any capi ta l  ga ins  or  losses.  PASs are o f ten used in  hybr id  

CDOs,  where the por t fo l io  may conta in  both cash  assets  and PASs 

based on cash assets .  

 

Por t fo l io  hedge See macro hedge.  

 

Por t fo l io  manager  An ind iv idual  or  ins t i tu t ion that  manages a por t fo l io  o f  investments ;  

a lso ca l led a money manager.  

 

Prepayment  r isk  The r isk  that  the  yie ld  on an investment  wi l l  be  adverse ly a f fec ted 

i f  some or  the en t i re  pr inc ipa l  amount  invested i s  repaid ahead of  
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schedule,  or  more rap id ly than  expected.  More genera l ly ,  

prepayment  r isk  can a lso be taken to  inc lude extens ion r isk  (which 

is  re la ted to  the repayment  o f  pr inc ipa l  more s lowly  than expected) ,  

and contract ion r isk  (which is  re la ted to  the repayment  o f  pr inc ipa l  

more quick ly than  expected) .  

 

Pr inc ip le  proceeds  Proceeds obta ined by the SPV due to  (p)repayment  o f  the no t ional  

va lue of  the co l la tera l .  

 

Pr ior i t y o f  payments  The o rder  in  which the  ( ra ted)  notes receive the i r  in terest  and 

pr inc ip le  (p)repayments .  

 

Pro Rate pay A pr ior i t y o f  payments  whereby d i f feren t  t ranches of  a  t ransact ion 

are s imul taneous ly  receiv ing pr inc ipa l ,  as  opposed to  a sequent ia l  

pr ior i t y o f  payment  (whereby only  one t ranche  is  receiv ing  pr inc ipa l  

a t  any g iven  t ime).  

 

Quanto swap See currency swap.  

 

Ramp-up per iod  The per iod af ter  the or ig ina l  c los ing date in  which the co l la tera l  

manager buys addi t ional  co l la tera l  to  meet  the documented l imi ts .  

 

Redenominat ing  The p rocess of  changing  the currency va lue on a  f inanc ia l  secur i t y.  

 

Reinvestment  per iod  The per iod in  which the co l la tera l  manager is  a l lowed to  re invest  

(unscheduled)  (p )repayments  of  pr inc ip le  proceeds.  

 

Reinvestment  r isk  The r isk  that  the  yie ld  on an investment  wi l l  be  adverse ly a f fec ted 

i f  the in terest  ra te a t  which in ter im cash f lows can be re invested is  

lower than  expected.  

 

Res ident ia l  

Mortgage backed 

secur i ty  

RMBS are secur i t ies  tha t  invo lve the issuance of  debt  that  is  

secured by a  pool  o f  mortgage loans that  have a  l ien over  on 

res ident ia l  proper t ies .  

 

Revolv ing  Credi t  

Fac i l i ty  

A l ine of  c red i t  where the customer pays a commitment  fee and is  

then a l lowed to  use the funds when they a re needed.  I t  is  usual l y 

used for  opera t ing purposes,  f luc tuat ing each month depending on 

the customer 's  cur rent  cash f low needs.  

 

Secur i t y  A type of  secured  debt  in  the form of  a  loan.  

 

Senior  notes  A t ranche of  a  s t ruc tu red f inance t ransact ion that  is  most  senior  in  

the pr ior i t y o f  payments  for  receipt  o f  pr inc ipa l  and in terest  f rom 

the under ly ing assets  (par t icu lar l y where there i s  not  suf f ic ient  
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cash f low to  fu l l y pay a l l  c lasses of  note ho lders) ,  as  wel l  as  fo r  the 

absorpt ion of  losses f rom those assets .  

 

Sequent ia l  pay The most  bas ic  type of  payment  p r ior i t y in  a  s t ruc tured f inance 

t ransact ion,  by which most  (or  a l l )  t ranches receive regular  in te rest  

payments ,  but  pr inc ipa l  payments  are  d i rec ted in i t ia l ly  on ly to  the 

f i rs t  t ranche (unt i l  i t  is  complete ly re t i red) ,  and then to  the second 

t ranche (unt i l  i t  is  too is  re t i red) ,  and so fo r th ,  un t i l  the ent i re  

s t ruc ture is  pa id o f f  or  ca l led.  

 

Spec ia l  Purpose 

Ent i t y  

Also refer red to  as a  "bankruptcy- remote ent i ty"  whose operat ions 

are l imi ted to  the  acquis i t ion and f inanc ing of  spec i f ic  assets .  The  

SPV is  usual l y a  subs id iary company wi th  an asset / l iab i l i ty  

s t ruc ture and legal  s ta tus that  makes i ts  ob l igat ions secure even  i f  

the parent  company goes bankrupt .  

 

Spec ia l  Purpose 

Vehic le  

See Spec ia l  Purpose Ent i ty  

St ress Test ing  The p rocess used by Standard & Poor 's  to  evalua te whether  the 

assets  that  wi l l  fo rm the co l la tera l  for  a  secur i t isat ion are l ike ly to  

produce suf f ic ient  cash f lows under varying  s t ressfu l  economic 

scenar ios  to  make pr inc ipa l  and in terest  payments  due on the 

re la ted secur i t ies .  The scenar ios  genera l l y inc lude a "wors t  case"  

and provide an ind icat ion of  whether  the p roposed s t ructure and  

leve l  o f  c red i t  enhancement  is  suf f ic ient  to  achieve a par t icu lar  

c red i t  ra t ing for  some or  a l l  o f  the var ious t ranches issued in  

connect ion wi th  the  t ransact ion.   

 

St ructured  Finance  A type of  f inanc ing in  wh ich the credi t  qual i t y o f  the debt  is  

assumed to  be based on  a d i rec t  guarantee f rom a credi tworthy 

ent i ty o r  on the credi t  qual i ty o f  the debto r 's  asse ts ,  wi th  o r  wi thout  

c red i t  enhancement ,  ra ther  than on the f inanc ia l  s t rength of  the 

debtor  i tse l f .  

 

St ructur ing  Bank  The investment  bank respons ib le  for  co-o rd inat ing the execut ion of  

a  secur i t isat ion wi th  respect  to  the or ig inator /c l i ent ,  var ious law 

f i rms,  ra t ing agenc ies,  and other  th i rd  par t ies .  Typica l l y,  the 

s t ructur ing bank per forms a due d i l igence exerc ise wi th  respect  to  

the assets  to  be secur i t i sed and the capac i ty o f  the servicer .  Th is  

exerc ise inc ludes the  ident i f icat ion of  h is to r ica l  in format ion and 

of ten an asset  audi t .  The s t ructur ing bank is  a lso respons ib le  for  

develop ing the legal  s t ruc ture of  the t ransact ion,  which must  be 

documented,  and for  ident i fy ing and resolv ing account ing and tax 

issues.  In  the case of  a  publ ic  issue,  the s t ructu r ing bank oversees 

the preparat ion of  an in format ion memorandum or  o f fer ing  c i rcu lar  
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to be used for  the of fe r ing and l is t ing of  the re la ted secur i t ies .  The 

s t ructur ing bank ensures that  the t ransact ion compl ies  wi th  loca l  

regulatory requi rements ,  i f  any (such as approvals  by any re levant  

bank commiss ion or  l is t ing author i t y) .  

 

Subord inated Class  A c lass of  secur i t ies  wi th  r ights  that  a re subord inate to  the r ights  of  

o ther  c lasses of  secur i t i es  issued in  connect ion wi th  the same 

t ransact ion;  subord ina t ion usual ly re la tes to  the  r ights  of  ho lders  of  

the secur i t ies  to  receive  promised debt  service payments ,  

par t icu lar l y in  s i tuat ions  in  which there is  not  suf f ic ient  cash f low to  

pay promised amounts  to  the holders  of  a l l  c lasses of  secur i t ies ,  

but  may i t  a lso be re la ted to  the note  ho lder ’s  r ight  to  vote on 

issues re la ted to  the operat ion of  the t ransact ion.  

 

Swap An agreement  under which two counterpar t ies  agree to  exchange 

one cash f low s t ream for  another .  These  can inc lude in terest  ra te 

swaps,  currency swaps,  or  swaps to  change the matur i t ies  or  y ie lds  

of  a  bond por t fo l io .  

 

Swapt ions  The opt ion to  en ter  in to  an in terest  ra te  swap.  In  exchange for  an 

opt ion premium, the buyer  ga ins the r ight  but  no t  the obl igat ion to  

enter  in to  a spec i f ied swap agreement  wi th  the issuer  on a 

spec i f ied fu ture date.  

 

Synthet ic  s t ruc ture  A CDO t ransact ion in  wh ich the t ransfer  o f  r isk  is  a f fec ted through 

the use of  a  credi t  der i vat ive as opposed to  a t rue sa le of  the 

assets .  

 

Systemic  r isk  The r isk  inherent  to  the ent i re  market  o r  ent i re  market  segment .  

 

Tranche A c lass of  notes in  a  s t ruc tured f inance t ransact ion that  share the 

same genera l  character i s t ics  in  terms of ,  fo r  example,  y ie ld ,  

average  l i fe ,  or  pr ior i ty  o f  payments .  

 

Trustee  Thi rd  par ty,  o f ten a spec ia l is t  t rus t  corporat ion o r  par t  o f  a  bank,  

appointed to  act  on  behal f  o f  investors .  

 

In  the case of  a  secur i t i sat ion,  the t rus tee is  ent rusted wi th  

respons ib i l i ty  for  reaching cer ta in  key dec is ions  that  may ar ise 

dur ing the l i fe  o f  the t ransact ion.   

 

The ro le  of  the t rus tee  may a lso inc lude hold ing  secur i ty over  the 

secur i t ised assets  and contro l  over  cash f lows.  I t  is  o f ten a 

requi rement  o f  l is t ing ABS that  an independent  t rus tee be 

appointed.  Trustees receive regular  repor ts  on the per formance of  
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the under ly ing assets  in  order  to  check whether ,  for  ins tance,  cash 

f low procedures are be ing fo l lowed.  Subject  to  appropr ia te 

indemni ty and  other  p rotect ions,  the t rus tee  is  a lso typ ica l l y 

respons ib le  for  f ind ing a  rep lacement  servicer  when necessary,  

tak ing up legal  proceedings on behal f  o f  the investors ,  and,  as  the  

case may be,  fo r  se l l ing the assets  in  order  to  repay investors .  

 

To enable the t rus tee to  per form i ts  dut ies  and to  provide adequate 

remunerat ion,  i t  rece ives a fee paid senior  to  a l l  o ther  expenses 

and a senior  rank ing  indemni ty to  cover  a l l  unexpected costs  and 

expenses.  

 

Var iab le Funding  

Note  

VFNs are  issued in  cer ta in  CDO t ransact ions to  counter  so-ca l led 

negat ive carry ar is ing when the issuer  invests  some of  i ts  note 

proceeds in  revolv ing or  "de layed-draw"  loans.  These VFNs are 

typ ica l l y issued as the most  senior  c lass of  notes  in  a  sequent ia l  

pay senior /sub capi ta l  s t ruc ture.   

 

Warehouse To acqui re assets  wi th  the in tent ion to  se l l  them to the SPV.  

 

Water fa l l  The ru les  by which  the cash f low avai lab le to  an issuer  is  a l located 

to  meet  the expenses,  payments  to  t ransact ion counterpar t ies ,  and 

the debt  service payments  owed to  ho lders  of  the var ious c lasses 

of  secur i ty  issued in  connect ion wi th  that  t ransac t ion.  
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Appendix 

A.1 Perfect asset swap 

Transact ion Structure  

 

 

 

 

Swapping of  Pr incipal  Amount  on Asset  Purchase Date (assume GBP asset)  

•  CDO needs to  convert  EUR proceeds received f rom Investo rs  to  GBP to purchase 

asset  

 

 

 

Periodic Principa l  Payments under the  Perfect  Asset  Swap  

•  Receiv ing EUR equiva lent  o f  the GBP pr inc ipa l  f rom the asset  us ing the FX rate  

f rom the asset  purchase  date removes a l l  FX r isk  f rom CDO.  

•  The swap counterpar ty est imates the r isk  of  receiv ing (p) repayments  o r  defaul ts  

on the asset  and hedges i ts  pos i t ion in  the market .  However,  the swap 

counterpar ty would take on any FX r isk  wi th  respect  to  unant ic ipated p repayments .  
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Per iodic  Interest  Payments under  the Perfec t  Asset  Swap 

•  Both par t ies  are re la t i ve ly hedged for  the EURIBOR/LIBOR por t ion of  the in terest 

payments  as th is  wi l l  tend to  re f lec t  the exchange rates.  

•  The exchange o f  the “spread on the asset”  i s  not  hedged.  The “cost  o f  swap”  

covers  th is  bas is  r isk  on the exchange ra te as wel l  as  compensates the swap 

counterpar ty for  the defaul t  r isk  on the asset  in  the event  that  the swap is  

terminated.  The “cost  o f  swap” depends on  the s ize of  the spread income as wel l  

as  the tenor  o f  the loan.   Th is  is  summarised in  the d iagram below.  

 

 

Payments under  the Perfect  Asset  Swap upon Defaul t  of  Asset  

•  Af ter  an  asset  defaul t  there is  a  “ recovery  per iod”  o f  [12]  months.  

•  Dur ing the “ recovery per iod”  any in terest  or  pr inc ipa l  proceeds recovered f rom the 

asset  may be swapped f rom GBP to Euro via  the  per fect  asset  swap.  

•  I f  the defaul ted asset  is  so ld  dur ing the “ recovery per iod”  the GBP can be swapped 

to  EUR via  the per fect  asset  swap.  

•  Af ter  the “ recovery per iod”  the  swap terminates and there  are  no fu r ther  payments  

under the swap.  There a re no terminat ion payments  due by e i ther  par ty.   

•  In  such a s i tuat ion af ter  terminat ion,  the swap counterpar ty could have a pos i t ive 

marked to  market  va lue  on the  swap;  however ,  th is  can never  be rea l ised.  The 

“cost  o f  swap” would  l ike ly be pr iced accord ing ly to  compensate for  th is .  

Mezzanine or  second secured assets  have h igher  “cost  o f  swap” than senior 

secured loans.  
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Swap  

Counte rpa r ty  

 (assuming defaulted asset 

sold at 50%) 

 

converted at FX 

as per asset purchase date 
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Swap  

Counte rpa r ty  
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CDO 

Swap  

Counte rpa r ty  GBP Proceeds received 

on asset  

EUR Proceeds using FX rate 

from Asset Purchase Date 

EURIBOR + [spread on asset]  

less [cost of swap] 

 



 

    

A.2 European CDO of Leveraged Loans Rated By Standard & Poor's As Of Dec. 31, 2006 

         

Transaction name Closing date Asset manager Pool size (incl. cash) (Mil.) Currency Hedge 

Avoca CLO IV  PLC 1/5 /2006  Avoca Capi t a l  Ho ld i ngs  L td .  450. 94  (Per f ec t )  Asset  Swap  

Dryden X-Euro CLO 2005 PLC 1/17/2006  Pramer ica  I ves tment  Management  Inc  399. 95  natu ra l  hedge  

Hyde Park  CDO B.V .  2 /23/2006  B lacks tone Debt  Adv iso rs  LP 488. 18  (Per f ec t )  Asset  Swap  

Magi  Fund ing I  PLC 2/23/2006  Henderson Globa l  Inves tors  L td .  291  (Per f ec t )  Asset  Swap  

Cheyne Cred i t  Oppor t un i t y  

CDO I  B .V .  

3 /3 /2006  Cheyne Capi ta l  Management  L td .  990  (Per f ec t )  Asset  Swap  

BACCHUS 2006-1 PLC 3/15/2006  IKB Deutsche Indus t r iebank  AG 394. 45  (Per f ec t )  Asset  Swap  

Gresham Capi ta l  CLO 1 B . V .  3 /23/2006  Inves tec  Bank  (UK)  L td  286. 89  VFN/RCF 

W ood S t reet  CLO I I  B .V .  3 /29/2006  A lcent ra  L td .  389. 87  (Per f ec t )  Asset  Swap  

Mercato r  CLO I  PLC 4/6 /2006  NAC Management  (Cayman)  L td .  (New Amsterdam Capi ta l )  400. 82  (Per f ec t )  Asset  Swap  

Harves t  CLO I I I  PLC 4/20/2006  Mizuho Corpo ra te  Bank  L td .  650  Por t fo l i o  hedge  

Eaton Vance CDO VI I  PLC 4/25/2006  Eaton Vance Management  387. 07  natu ra l  hedge  

A lps tar  CLO 1 PLC 4/27/2006  A lps tar  Management  (Jers ey )  L td .  323. 26  Por t fo l i o  hedge  

GSC European CDO I I I  S .A .  5 /17/2006  GSCP (NJ)  L .P .  407. 4  (Per f ec t )  Asset  Swap  

European Enhanced Loan 

Fund S .A .  

5 /18/2006  P IMCO Europe L t d .  383  Por t fo l i o  hedge  

RMF Euro CDO IV  PLC 5/23/2006  RMF I nves tment  Management  437  (Per f ec t )  Asset  Swap  
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Leopard CLO IV  B .V .  5 /23/2006  M&G Inves tment  Management  L td .  375  (Per f ec t )  Asset  Swap  

Harbourmas ter  Pro-Rata  1  

B .V .  

5 /31/2006  Harbourmas ter  Cap i t a l  L td .  850  VFN/RCF 

Dal rad ian European CLO I  

B .V .  

5 /31/2006  E lg in  Capi t a l  LLP  341  natu ra l  hedge  

Grosvenor  P lac e CLO I  B .V .  6 /8 /2006  CQS Cayman L.P .  393. 5  VFN/RCF 

Halcyon S t ruc tured Asset  

Management  European CLO 

2006- I  B .V .  

6 /21/2006  Halcyon S t ruc tured Asset  Management  L .P .  385  VFN/RCF 

Avoca CLO V PLC 6/23/2006  Avoca Capi t a l  Ho ld i ngs  L td .  450  (Per f ec t )  Asset  Swap  

W ood S t reet  CLO I I I  B .V .  6 /27/2006  A lcent ra  L td .  536. 32  (Per f ec t )  Asset  Swap  

Harves t  CLO IV  PLC 6/29/2006  Mizuho Corpo ra te  Bank  L td .  750  (Per f ec t )  Asset  Swap  

Cadogan Square CLO I I  B .V .  6 /29/2006  CS A l ternat ive  Inves tments  450  (Per f ec t )  Asset  Swap  

Laure l i n  B .V .  7 /20/2006  GoldenTree Asset  Management ,  L .P .  395  VFN/RCF 

Nash Po in t  CLO 7/27/2006  Sankaty  Adv iso rs  LLC 491. 12  (Per f ec t )  Asset  Swap  

Val lau r is  I I  CLO PLC 7/26/2006  Natex is  Banques  Popu la i res  300  (Per f ec t )  Asset  Swap  

Nor t h  W es ter ly  CLO I I I  B .V .  8 /1 /2006  NIBC Bank  N.V .  400  (Per f ec t )  Asset  Swap  

Marquet te  US/European CLO,  

P .L .C.  

8 /3 /2006  L ightPo in t  Cap i ta l  Management  LLC 200. 53  natu ra l  hedge  

Theseus  European CLO S.A .  8 /4 /2006  INVESCO Senio r  Secu red Management  Inc .  325  (Per f ec t )  Asset  Swap  

DRYDE N XIV  -  EURO CLO 

2006 PLC 

8/9 /2006  Pramer ica  Inves tment  Management  Inc  450  Por t fo l i o  hedge  

Duchess  V I  CLO B.V .  8 /18/2006  Babson Capi t a l  Europe L im i ted  492. 07  VFN/RCF 

BACCHUS 2006-2 PLC 8/18/2006  IKB Deutsche Indus t r iebank  AG 400  (Per f ec t )  Asset  Swap  

Oak  Hi l l  Eu ropean Cred i t  

Par tne rs  I  PLC 

8/20/2006  Oak  Hi l l  Adv iso rs  (Europe) ,  LLP 440  (Per f ec t )  Asset  Swap  

Adagio  I I I  CLO PLC 8/21/2006  A XA Inves tment  Managers  Par is  S .A .  499  (Per f ec t )  Asset  Swap  

Harbourmas ter  Pro-Rata  CLO 

2 B .V .  

8 /23/2006  Harbourmas ter  Cap i t a l  L td .  587. 5  VFN/RCF 
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Jub i lee  V I  8 /25/2006  A lcent ra  L td .  388  (Per f ec t )  Asset  Swap  

High lander  Euro CDO B.V .  9 /7 /2006  High land Capi ta l  Management  Europe L td .  487. 28  (Per f ec t )  Asset  Swap  

euroc red i t  CDO V PLC 9/14/2006  J .P .  Morgan Chase Bank ,  N.A .  581. 85  (Per f ec t )  Asset  Swap  

Euro -Galaxy CLO B.V .  9 /27/2006  A IG Globa l  I nves tment  Corp.  (Europe)  L t d .  375  (Per f ec t )  Asset  Swap  

Leveraged F inance E urope  

Capi t a l  IV  B .V .  

10/17/2006  BNP Par ibas  301  (Per f ec t )  Asset  Swap  

Gresham Capi ta l  CLO I I  B .V .  10/18/2006  Inves tec  Bank  (UK)  L td .  286. 5  VFN/RCF 

CELF Loan Par tners  I I I  PLC 10/24/2006  CELF Inves tment  Adv iso rs  L td .  500  (Per f ec t )  Asset  Swap  

Prospero CLO I I  B .V .  /  

P rospero CLO I I  Inc .  

10/24/2006  Cooeperat i ve  Cent ra le  Ra i f fe isen-B oeren leenbank  B .A .  254. 09  natu ra l  hedge  

Regent ' s  Park  CDO B.V .  10/26/2006  B lacks tone Debt  Adv iso rs  L .P .  585. 04  (Per f ec t )  Asset  Swap  

Avoca CLO VI  PLC 11/16/2006  Avoca Capi t a l  Ho ld i ngs  500  (Per f ec t )  Asset  Swap  

Aqui lae  CLO I I  PLC 11/17/2006  Henderson Globa l  Inves tors  L td .  292. 74  (Per f ec t )  Asset  Swap  

Jub i lee  CDO VI I  B .V .  11/20/2006  A lcent ra  L td .  533. 14  VFN/RCF 

Harbourmas ter  CLO 7 B .V .  11/22/2006  Harbourmas ter  Cap i t a l  L td .  900  (Per f ec t )  Asset  Swap  

Dal rad ian European CLO I I  

B .V .  

11/23/2006  E lg in  Capi t a l  LLP  389. 1  VFN/RCF 

Versa i l l es  CLO M.E.  I  PLC 11/29/2006  Cal yon CLO Management  Europe  329. 65  (Per f ec t )  Asset  Swap  

Ske l l ig  Rock  B .V .  11/30/2006  A IB  Capi ta l  Markets  PLC 412  (Per f ec t )  Asset  Swap  

Egret  Fund ing CLO I  PLC 12/7 /2006  Egret  Cap i t a l  LLP  410  (Per f ec t )  Asset  Swap  

Gresham Capi ta l  CLO I I I  B .V .  12/13/2006  Inves tec  Bank  (UK)  L td .  575  VFN/RCF 

High lander  Euro CDO I I  B .V .  12/14/2006  High land Cap i ta l  Management  Europe L td .  686  (Per f ec t )  Asset  Swap  

Duchess  V I I  CLO B.V .  12/14/2006  Babson Capi t a l  Europe L td .  490  VFN/RCF 

Harbourmas ter  CLO 8 B .V .  12/14/2006  Harbourmas ter  Cap i t a l  L td .  500  (Per f ec t )  Asset  Swap  

GSC European CDO I -R S .A .  12/15/2006  GSCP (NJ)  L .P .  336  (Per f ec t )  Asset  Swap  

Lombard S t reet  CLO I  PLC 12/15/2006  KBC F inanc ia l  P roduc ts  UK Ltd .  341  VFN/RCF 

Green Park  CDO B.V .  12/18/2006  B lacks tone Debt  Adv iso rs  L .P .  451. 75  (Per f ec t )  Asset  Swap  

Cadogan Square CLO I I I  B .V .  12/19/2006  Cred i t  Su isse In te rnat iona l  486. 04  (Per f ec t )  Asset  Swap  

euroc red i t  CDO VI  PLC 12/20/2006  In termedia t e  Capi ta l  Managers  L t d .  485  VFN/RCF 

Cai rn  CLO I  B .V .  12/20/2006  Cai rn  F inanc ia l  P roduc ts  L td .  340. 9  VFN/RCF 
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eleX A lpha S .A .  12/21/2006  Deutsche Asset  Management  387  VFN/RCF 

Avoca CLO IV  PLC 1/5 /2006  Avoca Capi t a l  Ho ld i ngs  L td .  450. 94  (Per f ec t )  Asset  Swap  

Dryden X-Euro CLO 2005 PLC 1/17/2006  Pramer ica  I ves tment  Management  Inc  399. 95  natu ra l  hedge  
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A.3 European CDO of Leveraged Loans Rated By Standard & Poor's As Of Jun. 1, 2007 

     

Transaction name Closing 
date 

Asset manager Pool size (incl. cash) (Mil. ?) Currency Hedge 

Grosvenor  P lac e CLO I I  B .V .  15-Jan-07  CQS (UK )  LLP  317. 05  VFN/RCF 

Halcyon S t ruc tured Asset  

Management  European CLO 

2006- I I  B .V .  

25-Jan-07  Halcyon S t ruc tured Asset  Management  L .P .  400. 00  VFN/RCF 

Morgan S tan ley Inves tment  

Management  Garda B .V .  

25-Jan-07  Morgan S tan ley Inves tment  Management  L td .  317. 05  (Per f ec t )  Asset  Swap  

Queen S t reet  CLO I  B .V .  25-Jan-07  Ind icus  Adv is ors  LLP (London)  Dependent :  317. 05  (Per f ec t )  Asset  Swap  

Mercato r  CLO I I  PLC 25-Jan-07  NAC Management  (Cayman)  L td .  (New 

Amsterdam Capi ta l )  

403. 69  (Per f ec t )  Asset  Swap  

W ood S t reet  CLO IV  B .V .  25-Jan-07  A lcent ra  L td .  535. 18  (Per f ec t )  Asset  Swap  

Cordat us  CLO I  PLC 30-Jan-07  CVC Cordatus  Group L td .  440. 00  VFN/RCF 

L ightPo in t  Pan-European CLO 

2006 p lc  

31-Jan-07  L ightPo in t  Cap i ta l  Management  LLC 293. 50  (Per f ec t )  Asset  Swap  

K in tyre  CLO I  PLC 14-Mar -07  P lemont  Por t fo l io  Managers  L td .  338. 00  (Per f ec t )  Asset  Swap  

Dryden XV E URO CLO 2006 PLC 15-Mar -07  Pramer ica  Inves tment  Management  Inc .  439. 3  VFN/RCF 

Eaton Vance CDO X PLC 22-Mar -07  Eaton Vance Managem ent  484. 00  VFN/RCF 

Dal rad ian European CLO I I I  B .V .  28-Mar -07  E lg in  Cap i t a l  LLP  438. 10  VFN/RCF 

GSC European CDO IV  S .A .  28-Mar -07  GSCP (NJ)  L .P .  392. 12  (Per f ec t )  Asset  Swap  

A lps tar  CLO 2 PLC 4-Apr-07  A lps tar  Management  (Jers ey )  L td .  585  VFN/RCF 

euroc red i t  CDO VI I  PLC 4-Apr-07  In termedia t e  Capi ta l  Managers  L t d .  317. 05  VFN/RCF 

Penta  CLO I  S .A .  4-Apr-07  Penta  Management  L td .  400. 00  (Per f ec t )  Asset  Swap  

RMF Euro CDO V PLC 4-Apr-07  Pemba Cred i t  Adv isors  550. 00  VFN/RCF 

Avoca CLO VI I  PLC 5-Apr-07  Avoca Capi t a l  Ho ld i ngs  700. 00  (Per f ec t )  Asset  Swap  
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BACCHUS 2007-1 PLC 18-A pr -07  IKB Deutsche Indus t r iebank  AG 442  VFN/RCF 

High lander  Euro  CDO I I I  B .V .  19-A pr -07  High land Cap i ta l  Management  Europe L td .  783. 50  (Per f ec t )  Asset  Swap  

Ares  Euro CLO I  B .V .  19-A pr -07  Ares  Management  L td .  350. 00  (Per f ec t )  Asset  Swap  

Hudson CLO I  B .V .  19-A pr -07  A ladd in  Capi ta l  Managem ent  UK LLP  400. 00  VFN/RCF 

Harves t  CLO V PLC 26-A pr -07  Mizuho Inves tment  Management  (U.K . )  L td .  632. 00  VFN/RCF 

CELF Loan Par tners  IV  PLC 3-May-07  CELF Inves tment  Adv iso rs  L td .  583. 10  VFN/RCF 

Harbourmas ter  CLO 9 B .V .  8-May-07  Harbourmas ter  Cap i t a l  L td .  750. 75  VFN/RCF 

Jub i lee  CDO I -R B .V .  8-May-07  A lcent ra  L td .  874. 40  (Per f ec t )  Asset  Swap  

Mal in  CLO B.V .  10-May-07  Babson Capi t a l  Europe L td .  485  VFN/RCF 

Resource Europe CLO I  B .V .  16-May-07  Resource Europe Management  L td .  292. 22  (Per f ec t )  Asset  Swap  

Leopard CLO V B .V .  16-May-07  M&G Inves tment  Management  L td .  388. 00  (Per f ec t )  Asset  Swap  

Halcyon S t ruc tured Asset  

Management  European CLO 

2007-1 B .V .  

24-May-07  Halcyon S t ruc tured Asset  Management  L .P .  586. 20  VFN/RCF 

Nept uno CLO I  B .V .  24-May-07  Caja  de Ahor ros  y  Monte  de P iedad de Madr id  485. 00  VFN/RCF 

Cadogan Square CLO IV  B .V .  30-May-07  Cred i t  Su isse In te rnat iona l  487. 40  (Per f ec t )  Asset  Swap  

Oak  Hi l l  Eu ropean Cred i t  

Par tne rs  I I  PLC 

12-Jun-07  Oak  Hi l l  Adv iso rs  (Europe) ,  LLP 450. 00  VFN/RCF 

Queen S t reet  CLO I I  B .V .  26-Jun-07  Ind icus  Adv is ors  LLP  437. 88  (Per f ec t )  Asset  Swap  

ACA Euro CLO 2007-1 PLC 28-Jun-07  ACA Capi t a l  Management  (U.K . )  P te .  L td .  389. 70  VFN/RCF 

W ood S t reet  CLO V B .V .  29-Jun-07  A lcent ra  L td .  483. 00  VFN/RCF 
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A.4 European CDO of Leveraged Loans Rated by Standard & Poor's including MCIs 

The following table provides an overview of the European CDO of Leveraged Loans including a natural hedge and rated by Standard & Poor's during the period start at January 2006 and ending at June 2007. The 

table was created based on the information found in the indenture of the mentioned transactions below. 
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Dryden X-Euro 
CLO 2005 PLC 

1/17/2006 26* 13 Y  N   D  R  P  P R  N  S  P  P R  N  S  

This structure relies on a natural hedge through the matching of Euro-
denominated and Sterling-denominated asset amounts and receivables 
against, respectively, Euro-denominated and Sterling-denominated note 
principal amounts and interest amounts payable. Foreign assets or GBP- 
assets not covered by the natural hedge are hedged using foreign 
exchange options or asset-specific swaps. 
 
The structure includes a revolving facility denominated in a single 
currency, which remains undrawn at closing. Draw amounts on the 
revolver are either redeemed at the interest payment date or converted 
to class-A senior rated notes.  

Gresham 
Capital CLO 1 
B.V. 

3/23/2006 34* 17 N  Y  P C  C  R  P  L  N  S  S  L  J  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A1 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
The structure further includes “Break funding costs” which are due when 
draw downs on the MCI are redeemed prior to their scheduled 
redemption. 
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Eaton Vance 
CDO VII PLC 

4/25/2006 33 16.5 Y  Y  P C  C  R  P  P R  D  S *  P  P R  N  S  

The currency mismatches in the Eaton Vance transaction are mitigated 
by a dual-currency capital structure (in U.S. dollars and Euros), and the 
use of foreign currency call options in either currency.  
 
This structure includes the notable feature that the drawn amounts under 
the variable funding note can be refinanced with “refinance Class A1” 
notes for Euro draws and “Class A2 notes” for USD draws, subjected to 
the condition that the aggregate amount of Class A notes does not 
exceed the sum of the Class A1 notes and the revolving credit facility. 

Dalradian 
European CLO 
I B.V. 

5/31/2006 25* 16 N  Y  P C  C  R  P  L  D  S  S  L  J  S  

This structure includes the notable feature that the drawn amounts in 
Euro under the revolving credit facility can be refinanced with “refinance 
Class A1 notes”, subjected to the condition that the aggregate amount of 
Class A notes does not exceed the sum of the Class A1 notes and the 
revolving credit facility. 

Grosvenor 
Place CLO I 
B.V. 

6/8/2006 28*  Y  Y  P C  D
i
 R  P  P R  N  S  P  P R  S  S  

 

Halcyon 
Structured 
Asset 
Management 
European CLO 
2006-I B.V. 

6/21/2006 30 20 N  Y  P C  C  D  P  P R  N  S  P  P R  S  S  

 

Laurelin B.V. 7/20/2006 30* 20 N  Y  P C  C  D  P  P R  N  S  P  P R  J  S  

The structure further includes “Break funding costs” which are due when 
draw downs on the MCI are redeemed prior to their scheduled 
redemption. 

Marquette US 
/European CLO 
PLC 

8/3/2006 26  Y  Y  P C  C  D
V i i i

 S  P R  S  S  S  P R  J  S  
  

Duchess VI 
CLO B.V. 

8/18/2006 27 13.5 N  Y  P C  C  R  P  P R  N  S  P  L  S  S  

This structure includes the notable feature that Sterling and Euro 
proceeds are distributed according to two distinct priorities of payments. 
Sterling proceeds are first and foremost applied to fulfil the Sterling 
denominated liabilities. 
 
 
Under the MCI agreement, the drawn amounts  in Euro can be 
refinanced with “refinance Class A1 notes”, subjected to the condition 
that the aggregate amount of Class A notes does not exceed the sum of 
the Class A1 notes and the revolving credit facility. 
 
In addition, this transaction includes a currency clean up call after expiry 
of the Reinvestment Period if, on any Determination Date prior to such 
Payment Date, the ratio of outstanding Sterling denominated Senior 
Debt to Euro denominated Senior Debt would be equal to at least 1.5:1 

Harbourmaster 
Pro-Rata CLO 2 
B.V. 

8/23/2006 20 10 N  Y  P C  D  D
 
 P  P R  N  S  P  L  S  S  

This transaction includes a MCI overcollateralisation Test, which if not 
satisfied on any Determination Date, will redirect funds standing to the 
credit of the principle and/or interest account to be reinvested in eligible 
collateral.  
 

Gresham 
Capital CLO II 
B.V. 

10/18/2006  15 N  Y  P C  C  R  P  L  N  S  S  L  J  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A1 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
The structure further includes “Break funding costs” which are due when 
draw downs on the MCI are redeemed prior to their scheduled 
redemption. 
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Prospero CLO 
II B.V. / 
Prospero CLO 
II Inc. 

10/24/2006 24 10 Y  Y  P C  D
i i

 D  P  P R  N  S  P  P R  N  S  

This transaction includes the notable feature of a redenomination of the 
Class A1 tranches. The issuer could in private negotiations with any of 
the class A1 note holders redenominated any of the class A1 notes to 
any of the eligible currencies at the prevailing spot exchange rate. 
 
The structure further includes “Break funding costs” which are due when 
draw downs on the MCI are redeemed prior to their scheduled 
redemption. 

Jubilee CDO VII 
B.V. 

11/20/2006 25 15 N  Y  P C  C  D  P  P R  D  S  P  P R  D  S  

The Jubilee structure furthermore includes a Class E Par Value test; if 
the Class E Par Value Test is not breached, Class A-R and Class A-T 
Notes can be redeemed on an available currency basis (i.e. GBP 
denominated outstanding notes being redeemed with GBP denominated 
proceeds and EUR denominated notes being redeemed with EUR 
denominated proceeds). (During the reinvestment period such 
redemption is to left to the discretion of the Collateral Manager). 

Dalradian 
European CLO 
II B.V. 

11/23/2006 30* 15 N  Y  P C  C  R  P  P R  N  S  P  P R  N  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A1 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
In addition, this structure is subjected to break up costs on any early 
redemption of the outstanding principle amount on the VFN.  

Gresham 
Capital CLO III 
B.V. 

12/13/2006 30* 20 Y  Y  P C  C  R  P  L  N  S  P  L  D  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A1 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
The structure further includes “Break funding costs” which are due when 
draw downs on the MCI are redeemed prior to their scheduled 
redemption. 
 
During the reinvestment period and in absence of a breach in the OC-
test principle proceeds in one of the “relevant” currencies will be used to 
repay the draw downs on the MCI in that relevant currency. 

Duchess VII 
CLO B.V. 

12/14/2006 28 18 N  Y  P C  C  R  P  P R  N  S  p  L  J  S  Similar to the Duchess VI CLO B.V. dated 8/18/2006 

Lombard Street 
CLO I PLC 

12/15/2006 31* 15.5 N  Y  P C  C  R  P  P R  J  S  P  P R  J  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A1 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
In additions, This structure is subjected to break up costs on any early 
redemption of the outstanding principle amount on the RCF.  

Euro credit 
CDO VI PLC 

12/20/2006 27* 18 N  Y  P C  C  D
i X

 P  P R  D  S  P  P R  D  S  

The structure further includes “Make Whole amount” which are due 
when draw downs on the MCI are redeemed prior to their scheduled 
redemption. 

Cairn CLO I 
B.V. 

12/20/2006 31* 15.5 N  Y  P C  C  D
i X

 P  L  N  S  P  L  J  S  
In additions, This structure is subjected to break up costs on any early 
redemption of the outstanding principle amount on the RCF. 

EleX Alpha S.A. 12/21/2006 30* 20 N  Y  P C  C  D
i X

 P  P R  D  S  P  P R  S  S   
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Grosvenor 
Place CLO II 
B.V. 

1/15/2007 27*  Y  Y  P C  D
 i i i

 R  P  P R  N  S  p  P R  S  S  

This structure is subjected to break up costs on any early redemption of 
the outstanding principle amount on the VFN.  
 
In addition the structure specifies a “currency adjustment event”; If on 
any Determination Date after the expiry of the Reinvestment Period, the 
difference between the Asset Balance and Liability Balance of the Issuer 
in any Non-Euro Available Currency exceeds £2,000,000 in the case of 
Sterling, or $3,000,000 in the case of USD, the Collateral manager has 
to take action as to mitigate this mismatch. 

Halcyon 
Structured 
Asset 
Management 
European CLO 
2006-II B.V. 

1/25/2007 24* 12.5 N  Y  P C  C  D
 
 P  P R  D  S  P  P R  S  S  

 

Cordatus CLO I 
PLC 

1/30/2007  17 Y  Y  P C  C  R  P  P R  N  S  p  P R  S  S  

In absence of a breach of the triggers, the issuer will match its Euro and 
Sterling assets to Euro and Sterling liabilities. Sterling amounts received 
by the issuer will be used to repay the VFN to the extent drawn in 
Sterling and the Sterling class A notes. Similarly, Euro amounts received 
by the issuer will be used to repay the VFN to the extent drawn in Euros, 
and senior fees, expenses, and amounts due under the Euro notes.  

Dryden XV 
EURO CLO 
2006 PLC 

3/15/2007 30* 16 Y  Y  P C  C  R  P  P R  N  S  p  P R  S  S  

This structure includes a “Currency Adjustment Event"; if on any 
Determination Date both during and after the Reinvestment Period, the 
difference between the Asset Balance and Liability Balance of the Issuer 
in any Non-Euro Available Currency exceeds £2,000,000 in the case of 
Sterling, or U.S.$3,000,000 in the case of USD the Collateral manager 
has to reduce his exposure or enter into currency hedge agreements, 
such that the mismatch does not exceed 500.000 Dollar or Sterling. 
  
In addition the structure applies a Break Funding Costs clause with 
regards to the early repayment of the advances on the MCI. 

Eaton Vance 
CDO X PLC 

3/22/2007 30 16 Y  Y  P C  C  R  P  L  J  S  P  L  D  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
In addition this transaction includes an optional currency redemption at 
the discretion of the collateral manager if, on such payment date, the 
principle reserve account in the respective currency exceeds 
10.000.000,00 in such currency.  

Dalradian 
European CLO 
III B.V. 

3/28/2007 30* 15 N  Y  P C  C  R  P  P R  N  S  p  P R  N  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A1 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 
 
In addition, this structure is subjected to break up costs on any early 
redemption of the outstanding principle amount of the VFN will 

Alpstar CLO 2 
PLC 

4/4/2007 30* 15 N  Y  P C  C  R  P  P R  N  S  P  P R  J  S  

This structure includes the notable feature that the drawn amounts under 
the revolving credit facility can be refinanced with “refinance Class A 
notes”, subjected to the condition that the aggregate amount of Class A 
notes does not exceed the sum of the Class A1 notes and the revolving 
credit facility. 

Eurocredit CDO 
VII PLC 

4/4/2007 27* 18 N  Y  P C  C  D
i X

 P  P R  D  S  P  P R  D  S  

The structure further includes “Make Whole amount” which are due 
when draw downs on the MCI are redeemed prior to their scheduled 
redemption. 

RMF Euro CDO 
V PLC 

4/4/2007 25.5*  N  Y  P C  C  D  P  P R  N  S  P  P R  N  S   
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BACCHUS 
2007-1 PLC 

4/18/2007 ? ? N  Y  P C  C  D
i X

 P  P R  J  S  P  P R  N  S  

The Sterling-denominated funding for these assets will provide a partial 
natural hedge against fluctuations in the Euro/Sterling exchange rate. To 
further hedge against any potential currency mismatches, at closing, the 
issuer will acquire a basket of Sterling-denominated call options at 
varying strike prices. 

Hudson CLO I 
B.V. 

4/19/2007 30 20 Y  Y  P C  C  D
i X

 P  P R  N  S  P  P R  S  S  

The structure further includes “Make Whole amount” which are due 
when draw downs on the MCI are redeemed prior to their scheduled 
redemption. 

Harvest CLO V 
PLC 

4/26/2007 25* 15 Y  Y  P C  C  D
i X

 S  P R  J  S  S  P R  D  S  

The application of interest proceeds for the class A-1 notes will be 
payable pro-rata and pari-passu amongst (i) the class A-D notes, and (ii) 
the class A-R notes. Principal proceeds will be distributed pro-rata 
between the class A-D and A-R notes. 
 
Any residual currency mismatch resulting from the imbalance of the 
natural hedge is mitigated using currency options purchased at closing. 
 
If a non-Euro-denominated obligation is purchased in the primary 
market, the collateral manager has six months to enter into an asset 
swap transaction.  

CELF Loan 
Partners IV 
PLC 

5/3/2007 27* 18 N  Y  P C  C  D
i X

 P  P R  N  S  P  P R  N  S  

The CELF structure includes multiple notable features, including, but not 
limited to: the optionality to enter into short positions, redenominated 
liabilities under the VFN, refinance amounts drawn under the VFN with 
Class A2 notes, unusual short special redemption period (20 days where 
a range of 60 to 120 days is customary). 

Harbourmaster 

CLO 9 B.V.
 V i
 

5/8/2007 - - -  -  -  -  -  -  -  -  -  -  -  -  -    

Malin CLO B.V. 5/10/2007 27 18 N  Y  P C  C  R  P  P R  N  S  p  P R  N  S  

The Issuer may from time to time without the consent of the Note 
holders, but subject to the prior written consent of the Trustee and the 
satisfaction of the conditions referred to below, create and issue further 
securities having the same terms and conditions as the Class A-1a 
Notes and the Class A-1b Notes 

Halcyon 
Structured 
Asset 
Management 
European CLO 
2007-1 B.V. 

5/24/2007 28* 15 N  Y  P C  C  D
 
 P  P R  N  S  p  P R  D  S  

This structure includes the notable feature that the drawn amount in 
Euro under the revolving credit facility can be refinanced with “refinance 
Class A1 notes”, subjected to the condition that the aggregate amount of 
Class A notes does not exceed the sum of the Class A1 notes and the 
revolving credit facility. 

Neptuno CLO I 
B.V. 

5/24/2007 25* 15 N  Y  P C  C  D
i X

 P  P R  S  S  P  P R  S  S   

Oak Hill 
European 
Credit Partners 
II PLC 

6/12/2007 28*
 i V

 18 Y  Y  P C  C  D
i X

 P  P R  S  S  P  L  S  S  

In addition to being long credit risk by holding debt obligations directly or 
through CDSs, the issuer can also be short credit risk by entering into 
offsetting CDSs and credit-short obligations as the protection buyer. 
Under these credit-short swaps, using these instruments, the issuer buys 
protection for a specified reference obligation that it already owns (an 
offsetting CDS) or one it does not (a credit-short obligation). 

ACA Euro CLO 
2007-1 PLC 

6/28/2007 23.75* 12 N  Y  P C  C  D
i X

 P  P R  N  S  P  P R  N  S    

Wood Street 

CLO V B.V.
 V
 

6/29/2007 25*  N  Y  P C  C   P  P R   S  P  P R   S   

*
 6  m o n t h  E U R IB O R  +  s p r e a d  

i  T he  d e c i s i o n  t o  p u rc h a se  op t i on s  i s  l e f t  t o  t he  d i s c r e t i o n  o f  C o l l a t e ra l  Ma n a g e r .  Op t i o n s  a re  l i k e l y  t o  b e  p u r c ha s e d  w h en  an y  o f  t he  c u r r en c y  r a t i o  t e s t s  a r e  f a i l e d .  
i i  T he  de c i s i on  t o  pu r ch a s e  o p t i o n s  i s  l e f t  t o  t h e  d i s c re t i o n  o f  C o l l a te r a l  Ma n a g e r .  
i i i  T he  d e c i s i on  t o  pu r ch a se  o p t i o n s  i s  l e f t  t o  t h e  d i s c re t i o n  o f  C o l l a te r a l  Ma n a g e r .  O p t i o ns  a r e  l i k e l y  t o  be  pu r ch a s ed  w h e n  a n y  o f  t h e  c u r r e nc y  r a t i o  t es t s  a r e  f a i l e d .  
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i V  D e sc r i p t i o n  b as e d  o n  t h e  F i t c h  R a t i n g s  n e w  i s s ua n c e  r ep o r t  a s  n o  f u r t h e r  d a t a  o n  t h i s  C L O w a s  pu b l i c l y  a v a i l a b l e .   

V  Ma r g i n  o n  D r a wi n gs  s h a l l  b e  0 .2 8  pe r  c e n t .  p e r  a nn um  i n  t h e  ca s e  o f  S t e r l i n g  a n d  E u r o ,  a nd  0 . 3 8  p e r  c en t  p e r .  A n nu m  i n  t h e  c a se  o f  S w e d i s h  K r o n e r ;  p r ov i d e d  i n  e ac h  

ca s e  t h a t  t he  m ar g i n  on  T e rm  D r a w i ng s  s ha l l  b e  b e  0 . 2 15  p e r  ce n t .  pe r  a n n um  i n  t h e  c as e  o f  S t e r l i n g  a n d  E u r o ,  an d  0 . 3 15  pe r  c e n t  pe r .  a n num  i n  t h e  c as e  o f  S w e d i s h  

K r o ne r .  
V i  D es c r i p t i o n  b a se d  on  t h e  p r es a l e  r e p o r t s  o f  F i t c h  a n d  S t a n da r d  &  P o o r ’ s .  

V i i   “D e f a u l t e d  A m ou n t ”  m e an s  w i t h  r es p ec t  t o  a  D e f a u l t e d  C o l l a te r a l  Ob l i ga t i o n ,  as  o f  a n y  d a te  o f  de t e rm i n a t i o n ,  t h e  E u r o  e qu i v a l e n t  o f  an  am o u n t  e q u a l  t o  t he  p r o d uc t  o f :  

( i )  t he  l o w e r  o f  (A )  t h e  l o w es t  o f  t h e  R a t i n g  A g e nc i e s ’  R ec o ve r y  R a t es  o f  s uc h  D e f a u l t ed  C o l l a t e ra l  O b l i g a t i on  an d  (B )  t h e  t h e n  cu r r en t  Ma rk e t  V a l u e  o f  s uc h  

C o l l a t e ra l  O b l i g a t i on ;  a n d  

( i i )  t h e  P r i n c i p a l  B a l an c e  o f  s uc h  D e f a u l t ed  C o l l a t e ra l  O b l i g a t i o n .  

W here  a  D e f a u l t e d  A m ou n t  i s  n o t  d e n om i n a t e d  i n  E u ro ,  s uc h  D e f a u l t e d  A m ou n t  sh a l l  b e  c o nv e r t e d  i n t o  E u r o  u s i ng  t h e  S p o t  R a te .  

V i i i
 S i m i l a r  t o  

V i i ,  
e xc e p t  t h a t  d u r i n g  t h e  R e i nv es tm en t  P e r i o d ,  t h e  P r i n c i p a l  B a l an c e  o f  e ac h  D e f a u l t ed  Ob l i g a t i o n  w i l l  b e  t h e  Ma rk e t  V a l ue  t h e r eo f  a n d  ( y )  f o l l o w i n g  t he  

R e i n v es tm e n t  P e r i o d ,  t h e  P r i n c i pa l  B a l a n ce  o f  ea c h  D e f au l t e d  O b l i g a t i o n  w i l l  b e  t h e  R ec o ve r y  V a l u e  t h e r e o f ;  p r ov i d e d  t h a t ,  so l e l y  f o r  p u r po s es  o f  c a l cu l a t i n g  t he  C o ve r a g e  

T es t s ,  i f  a  D e f au l t e d  O b l i g a t i o n  h as  b e e n  o w n e d  b y  t he  I s s u e r  f o r  3  ye a r s  o r  l o ng e r ,  t h e  Ma rk e t  V a l u e  t he r e o f  s h a l l  b e  d e em ed  t o  be  ze r o .  

i X
 a  p e rc e n ta g e  o f  t he  ou t s t a n d i n g  p r i nc i p a l  am o u n t  t h e r e o f  e qu a l  t o  t h e  Ma rk e t  V a l u e  t h e r eo f ,  u n t i l  su c h  t i m e  a s  a n y  p a ym e n t  i s  r ec e i v ed  b y  o r  on  b e ha l f  o f  t h e  I s s ue r  i n  

r es p ec t  o f  su c h  C o l l a t e r a l  D e b t  Ob l i ga t i o n  ( p r ov i d e d  t ha t  t h i s  su b - pa r a g ra p h  ( i i i )  s ha l l  n o t  ap p l y  i f  t h e  Ma rk e t  V a l u e  c a nn o t  b e  d e t e rm i n ed  f o r  a n y  r e as o n )  
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A.5 The test structures: Priority of payments 

In  sect ion 4.4 8 tes t -s t ruc tures were developed  based on the var ious s t ructura l  featu res  

found in  the CLO market .  These tes t -s t ruc tures d i f fer  in  the manner in  which they combine 

the a l ternat i ve rank ings of  the var iab le funding note in  the water fa l l ,  the a l locat ion of 

d i f ferent  currenc ies among the d i f ferent l y denominated l iab i l i t ies  and the abi l i ty  to  

redenominate the VFN.  The consequences o f  incorporat ing these s t ructura l  e lements  

ind iv idual l y were  a l ready d iscussed in  chapter  4 ,  however  th is  d iscuss ion lacked an expl ic i t  

exp lanat ion on the consequences of  combin ing these features in  one  CLO st ructu re.  This  

appendix wi l l  provide such an overview.  

 

Two of  the th ree s t ructu ra l  features,  the rank ing  of  the VFN and the  cur rency a l loca t ions,  

have a  d i rec t  e f fec t  on  the pr ior i ty  o f  payments  used in  the  s t ructures  to  a l locate in te rest  

and pr inc ip le  proceeds to  the notes.  Therewi th  these features in f luence the amount  o f  

money a l located to  the var ious l iab i l i t ies  and af fec t  the speed wi th  which the l iab i l i t ies  are 

redeemed.  In  contrast ,  the th i rd  featu re,  the  abi l i ty  to  redenominate,   a f fec ts  the  s ize of  

the d i f feren t ly  denominated l iab i l i t ies  d i rec t ly ;  by  a l lowing  the Col la tera l  Manager  to  

redenominate GBP l iab i l i t ies  to  Euro l iab i l i t ies  dur ing the re investment  per iod whenever  

the GBP assets  fa l l  shor t  o f  the GBP l iab i l i t i es .  Th is  process of  redenominat ion was 

e laborate ly expla ined in  chapter  3 .  Even though the abi l i t y  to  redenominate does not  

d i rec t ly in f luence the p r ior i ty o f  payments ,  redenominat ing does in f luence the d iv is ion of  

funds between the var ious notes in  a  pro -rata  s t ruc ture,  when the  rat io  is  based on the  

s ize of  the respect i ve l iab i l i t ies .   

 

The p r ior i t y o f  payments  is  a f fec ted by the f i rs t  two s t ructura l  features as fo l lows:  

•  The rank ing of  the VFN determines the re la t ive pos i t ion of  the VFN wi th  regards to  

the senior  notes and thereby the order  in  which funds wi l l  be a l located to  these two 

l iab i l i t ies ;  and  

•  The  payment  a l locat ion  opt ions,  l ike- for- l ike o r  pro-ra ta,  in f luence the  manner in  

which funds in  d i f fe ren t  currenc ies is  a l located to  the  d i f fe rent l y denominated 

l iab i l i t ies .  W here in  a  l ike- for- l ike s t ructure funds in  Euro  is  used towards Euro  

denominated l iab i l i t ies  and Ster l ing is  used  towards Ster l ing  denominated l iab i l i t ies .  

 

Based on these two opt ions four  d i f fe rent  pr io r i t i es  of  payments  can  be c reated:  
 

 
 

A s t ructure inc lud ing a senior  VFN and a l ike-

for- l ike payment  a l locat ion,  where the  

avai lab le in terest  and p r inc ip le  proceeds are 

f i rs t  a l located to  the por t ion of  the VFN 

denominated in  a  s imi lar  currency.  In  so far  

A s t ructure inc lud ing a  senior  VFN,  

but  wi th  a pro -rata  payment  

a l locat ion,  where the  avai lab le 

in terest  and pr inc ip le  proceeds are 

f i rs t  a l located  to  the VFN on a pro -
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as there is  a  shor t fa l l  in  one of  the currenc ies,  

the excess pr inc ip le  in  the other  currency wi l l  

be used to  cure th is  shor t fa l l  pr ior  to  paying 

the jun ior  rank ing Class A notes.  This  pr ior i t y  

o f  payments  was used in  tes t -s t ruc tures 1 & 2.  

 

ra ta bas is  before anyth ing wi l l  be  

paid to  the jun ior  rank ing Class A 

notes.  This  pr io r i t y o f  payments  

was used in  tes t -s t ruc tures 3 & 4.  

 

  

  

A s t ructu re wi th  a  par i -passu rank ing VFN and 

a l ike- for- l ike payment  a l locat ion.  Funds 

denominated in  a  spec i f ic  currency are used  

towards l iab i l i t ies  denominated in  that  

respect ive currency,  but  un l ike the senior 

rank ing VFN, the Class  A notes and the VFN 

are paid s imul taneous ly.  Th is  pr ior i t y o f  

payments  was used in  tes t -s t ruc tures 5-6.  

A par i -passu and pro-rata  

s t ruc ture,  where a l l  the  notes are  

equal  in  senior i t y and the avai lab le  

in terest  and pr inc ip le  proceeds are 

a l located pro ra ta.  Th is  las t  pr ior i ty  

o f  payments  was  used in  tes t -

s t ruc tures 7 & 8.  
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A.6 Appendix: Monte Carlo simulation and correlation 

Correlation 

The CDO Evalua tor ,  used by S&P to analyse the asset  pool ,  addresses corre la t ion  

pr imar i ly  a t  the under ly ing obl igor /asset-pool  leve l  and assumes that  i t  can be expressed  in  

terms of  a  pa i r -wise sector  corre la t ion tab le.  The advantage of  s tudying  corre la t ion at  the 

obl igor /asset-pool  leve l ,  ra ther  than the por t fo l io  leve l ,  is  that  i t  a l lows issuers  and 

investors  to  focus on the genera l  cor re la t ion assumpt ions govern ing  the per formance of  

industr ies ,  broad asset-pool  c lasses and the economy as a whole,  ra ther  than on the  

cons iderably  less t ransparent  re la t ionship be tween secur i t ies  or  t ranches wi th  d i f ferent  

pos i t ions wi th in  the capi ta l  s t ruc ture of  the i r  respect ive issu ing ent i t i es .  The emphasis  

p laced on model l ing corre la t ion in  the CDO Evaluator  is  due to  the profound ef fec t  that  

corre la t ion can have on  the leve l  o f  SDR for  var ious credi t  ra t ings.  The CDO Evaluator  

uses a corre la t ion coef f ic ient  o f  0 .3 wi th in  an ABS sector  and 0.1 be tween ABS sectors .  

For  corpora te sectors ,  i t  uses 0.3 wi th in  a g iven  industry  and 0.0  between industry sectors .  

Table 1  
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 154

 

Monte Carlo simulation 

To proper ly model  the  e f fec t  o f  corre la t ion on the CDO asset  pool ,  Standard & Poor 's  has 

adopted a Monte Car lo  approach to  est imat ing the probabi l i t y  d is t r ibut ion of  defaul t  ra tes.  

W ith in  th is  approach,  a  number of  independent  t r ia ls  are s imulated.  Each t r ia l  generates a  

vector  o f  random numbers equal  in  length to  the  number of  assets  and having the des i red 

corre la t ion s t ructu re.  For  each t r ia l ,  each asset  represented in  th is  vector  is  then 

determined to  have e i ther  defaul ted o r  not ,  based on the va lue of  i ts  assoc iated random 

number,  in  a  manner  ca l ibrated to  be cons is tent  wi th  the p robabi l i t y  o f  defaul t  assoc iated  

wi th  tha t  par t icu lar  asse t 's  c red i t  ra t ing .  The  to ta l  pr inc ipa l  ba lance  of  defaul ted assets  is  

then ta l l ied up and expressed as a percentage of  the to ta l  por t fo l io  pr inc ipa l  ba lance.  This  

resul t  represents  the defaul t  ra te for  the t r ia l .  Col lec t ing a l l  such observed defaul t  ra tes  

generates a probabi l i t y  d is t r ibut ion for  defaul t  ra tes.  

Us ing a Monte  Car lo  s imulat ion a l lows S&P to  capture the ef fec t  o f  corre la t ion among 

assets ,  wi thout  go ing through a d i f f icu l t  i f  not  imposs ib le  analyt ica l  p rocess.  In  addi t ion  

th is  methodology makes  i t  poss ib le  to  inc lude the ef fec ts  of  o ther  important  va r iab les,  such 

as concentrat ion ef fec ts  due to  servicers ,  por t fo l io  managers ,  year  o f  or ig inat ion ,  and  

shared names.  

Modelling Correlation 

The fo l lowing d iscuss ion  g ives a more deta i led mathemat ica l  expos i t ion  of  how corre la t ion 

is  model led and how the Monte  Car lo  s imulat ion is  per formed.  Each asset  is  assumed to  

re f lec t  the per formance of  e i ther  an under ly ing pool  o f  co l la tera l  (e .g.  auto loans)  or  the 

obl igor .  Assume that  there are N assets  and le t  X( i )  deno te the  per formance the  

pool /ob l igor  support ing the i - th  asset ,  wi th  poor  per formance correspond ing to  large va lues 

of  X( i ) .  Hence,  the event  that  the i - th  asset  defaul ts  is  equiva lent  to  the event  that  X( i )  

exceeds some quant i t y  z( i ) .  The quant i t y z( i )  is  chosen so that  the probabi l i t y  o f  X( i )  

exceeding z( i )  is  equal  to  the defaul t  probabi l i t y  determined for  the  asset ,  g i ven i ts  ra t ing 

and tenor ,  f rom the asse t  defaul t  tab le  (see tab le  2 and char t  7 ) .  

 

 

I t  is  convenient  to  assume that  the probabi l i ty  d is t r ibut ion of  X( i )  is  the normal  d is t r ibut ion.  

W ithout  loss of  genera l i ty,  i t  may be assumed that  the mean is 0  and the s tandard 

deviat ion is  1 .  Otherwise,  the var iab le X ( i )  may be t ransfo rmed to  have such a mean and 

var iance,  and the  same t ransformat ion may be  appl ied to  z( i ) ,  which  leaves the  probabi l i t y  

o f  the t ransfo rmed random var iab le exceeding  the t ransformed z( i )  unchanged.  
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The above assumpt ion  impl ies  that  the jo in t  d is t r ibut ion for  the random vector  X =  

X(1) ,X(2) ,  .  .  . ,  X(N),  which is  the  co l lec t ive per formance of  the  pools /ob l igors ,  is  

mul t ivar ia te  normal  wi th  a mean vector  o f  0 's  and a covar iance matr i x equal  to  i ts  

corre la t ion matr i x.  The corre la t ion matr i x may be  chosen to  re f lec t  the corre la t ion s t ructure  

that  is  assumed to  exis t  among the industry and ABS secto rs .  That  is  to  say,  a  va lue of  0 .3 

is  chosen for  the matr i x i f  two  pools  or  ob l igors  come f rom the  same sector ,  a  va lue of  0 .1 

for  two ABS pools  not  f rom the same sector ,  and 0.0 for  a l l  o ther  o f f -d iagonal  ce l ls .  Chart  

8  i l lus t ra tes the jo in t  b ivar ia te d is t r ibut ion of  two under ly ing asset  pools ,  together  wi th  

the i r  marg ina l  d is t r ibut ions.  Also marked are the reg ions of  the b ivar ia te  d is t r ibut ion where 

e i ther  or  both of  the two  secur i t ies  co l la tera l ized  by the i r  respect i ve pools  wi l l  defaul t  (see 

char t  8) .  

 

Monte Carlo Simulation 

The s imulat ion process requi res that  a  large number T of  t r ia ls  be drawn.  Each such t r ia l  t  

is  an independent  rea l i zat ion of  the random vector  X.  For  that  rea l i zat ion,  each component  

X( i )  o f  X is  compared to  z( i )  and i f  i t  is  greate r ,  then asset  i  is  deemed to  have defaul ted.  

The pr inc ipa l  ba lances of  a l l  defaul ted assets  are added together  and  the resul t ing sum, 

d iv id ing by the to ta l  in i t ia l  por t fo l io  ba lance,  is  the observed defaul t  ra te for  that  t r ia l .  A l l  

t r ia ls  are tabulated and used to  create an est imated probabi l i t y  dens i ty funct ion for  defaul t  

ra tes.  The p rocess of  generat ing random drawings f rom a mul t i var ia te  normal  d is t r ibut ion  

wi th  a known corre la t ion matr i x is  re la t i ve ly  easy.  For  example,  one may begin by 

generat ing a sequence of  N independent  random var iab les drawn f rom a uni form 

d is t r ibut ion.  Then one may convert  these in to  a sequence of  independent  random var iab les 

drawn f rom a normal  d is t r ibut ion wi th  mean 0  and var iance 1 by apply ing the inverse  

normal  funct ion.  These  N var iab les may then be t ransformed in to a mul t ivar ia te  normal  

d is t r ibut ion by pre -mul t ip ly ing by an N by N matr i x  M.  To obta in  the des i red corre la t ion  

s t ructure,  the mat r i x M is  chosen to  be the Cholesky decomposi t ion of  the targeted  

corre la t ion  matr i x.



 

    

A.7 Appendix: The EURIBOR interest rate stress curve 
Euribor Interest Rate Stress Curve Generator: output S&P. All numbers indicate the percentage of Euribor. 
Payment Periods per Year 
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1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 6 2.69 3.193 3.051 2.955 2.879 2.815 2.755 2.700 1.908 2.051 2.146 2.223 2.287 2.345 2.399 2.517 2.525 2.529 2.534 2.537 2.540 2.541 2.584 2.577 2.572 2.568 2.564 2.561 2.557 
3 12 3.15 4.666 4.201 3.904 3.673 3.485 3.315 3.162 1.314 1.593 1.793 1.958 2.110 2.246 2.377 2.389 2.430 2.470 2.508 2.551 2.589 2.629 3.590 3.364 3.227 3.123 3.044 2.972 2.910 
4 18 3.29 5.619 4.951 4.528 4.202 3.940 3.708 3.498 1.145 1.469 1.710 1.915 2.102 2.279 2.448 1.974 2.114 2.232 2.339 2.442 2.544 2.642 4.790 4.305 4.006 3.778 3.599 3.443 3.303 
5 24 3.34 6.389 5.558 5.042 4.653 4.322 4.039 3.788 1.081 1.427 1.700 1.935 2.151 2.354 2.547 1.510 1.760 1.969 2.154 2.326 2.490 2.647 5.961 5.225 4.772 4.434 4.147 3.903 3.688 
6 30 3.38 7.069 6.100 5.506 5.047 4.671 4.342 4.050 1.065 1.439 1.723 1.974 2.207 2.427 2.646 1.168 1.518 1.787 2.026 2.249 2.460 2.670 6.967 6.021 5.441 4.995 4.629 4.310 4.026 
7 36 3.44 7.642 6.558 5.886 5.381 4.960 4.593 4.277 1.074 1.461 1.766 2.031 2.280 2.516 2.749 1.079 1.465 1.769 2.034 2.282 2.517 2.750 7.637 6.555 5.883 5.378 4.959 4.592 4.276 
8 42 3.51 8.156 6.978 6.228 5.675 5.231 4.843 4.494 1.095 1.493 1.809 2.091 2.349 2.600 2.852 1.329 1.675 1.956 2.210 2.444 2.675 2.907 7.921 6.796 6.081 5.556 5.135 4.768 4.440 
9 48 3.56 8.610 7.344 6.547 5.955 5.477 5.066 4.698 1.113 1.521 1.852 2.144 2.428 2.693 2.950 1.948 2.170 2.375 2.569 2.768 2.958 3.145 7.775 6.696 6.024 5.530 5.137 4.802 4.503 

10 54 3.60 9.036 7.684 6.845 6.210 5.692 5.254 4.870 1.138 1.565 1.904 2.208 2.493 2.770 3.041 2.936 2.958 3.029 3.119 3.221 3.335 3.457 7.238 6.291 5.720 5.299 4.963 4.689 4.454 
11 60 3.65 9.402 7.987 7.107 6.434 5.899 5.443 5.039 1.170 1.605 1.956 2.268 2.568 2.854 3.139 4.221 3.970 3.865 3.812 3.802 3.814 3.843 6.351 5.622 5.198 4.890 4.664 4.484 4.335 
12 66 3.68 9.748 8.268 7.336 6.648 6.082 5.615 5.193 1.194 1.647 2.008 2.329 2.635 2.932 3.226 5.695 5.130 4.812 4.602 4.449 4.344 4.261 5.247 4.784 4.533 4.375 4.268 4.204 4.158 
13 72 3.72 10.045 8.496 7.551 6.832 6.263 5.773 5.338 1.220 1.677 2.049 2.380 2.693 3.003 3.306 7.214 6.309 5.786 5.403 5.117 4.884 4.686 4.051 3.865 3.814 3.808 3.838 3.891 3.958 
14 78 3.72 10.341 8.778 7.768 7.031 6.430 5.917 5.477 1.236 1.710 2.094 2.442 2.767 3.079 3.390 8.653 7.468 6.716 6.180 5.751 5.391 5.090 2.924 3.020 3.146 3.293 3.446 3.605 3.777 
15 84 3.81 10.621 8.965 7.956 7.209 6.589 6.060 5.602 1.256 1.744 2.128 2.481 2.813 3.134 3.453 9.866 8.382 7.486 6.828 6.284 5.824 5.429 2.011 2.327 2.599 2.862 3.117 3.370 3.626 
16 90 3.92 10.838 9.151 8.115 7.340 6.724 6.193 5.717 1.285 1.780 2.173 2.528 2.862 3.190 3.516 10.675 9.025 8.013 7.258 6.658 6.141 5.680 1.448 1.905 2.274 2.610 2.928 3.242 3.553 
17 96 3.97 11.065 9.330 8.245 7.462 6.828 6.287 5.807 1.311 1.802 2.207 2.567 2.913 3.248 3.576 11.059 9.325 8.241 7.458 6.825 6.285 5.805 1.318 1.807 2.211 2.571 2.916 3.250 3.577 
18 102 3.99 11.281 9.493 8.394 7.583 6.928 6.379 5.889 1.329 1.826 2.240 2.606 2.953 3.297 3.635 10.951 9.238 8.190 7.418 6.796 6.277 5.814 1.659 2.081 2.444 2.771 3.085 3.399 3.710 
19 108 4.04 11.464 9.676 8.535 7.716 7.060 6.487 5.983 1.341 1.858 2.271 2.651 3.008 3.345 3.688 10.336 8.805 7.837 7.152 6.608 6.137 5.728 2.469 2.729 2.969 3.215 3.459 3.695 3.943 
20 114 4.06 11.631 9.788 8.649 7.812 7.145 6.580 6.075 1.359 1.874 2.303 2.684 3.044 3.394 3.737 9.292 7.986 7.204 6.644 6.211 5.855 5.543 3.698 3.676 3.748 3.851 3.978 4.119 4.269 
21 120 4.11 11.766 9.919 8.775 7.913 7.227 6.653 6.139 1.384 1.907 2.330 2.711 3.073 3.427 3.772 7.918 6.949 6.387 5.985 5.688 5.458 5.262 5.231 4.876 4.719 4.639 4.613 4.622 4.649 
22 126 4.13 11.872 10.019 8.858 7.999 7.318 6.725 6.209 1.404 1.938 2.361 2.745 3.107 3.458 3.813 6.364 5.767 5.439 5.235 5.102 5.006 4.948 6.912 6.190 5.779 5.510 5.323 5.177 5.074 
23 132 4.14 12.014 10.141 8.957 8.105 7.394 6.808 6.281 1.407 1.945 2.381 2.770 3.142 3.499 3.855 4.810 4.575 4.491 4.482 4.506 4.560 4.633 8.611 7.512 6.847 6.393 6.030 5.746 5.503 
24 138 4.09 12.166 10.242 9.060 8.181 7.481 6.874 6.349 1.421 1.961 2.394 2.787 3.161 3.521 3.885 3.413 3.496 3.630 3.787 3.962 4.142 4.342 10.174 8.708 7.824 7.181 6.681 6.252 5.892 
25 144 4.18 12.306 10.348 9.145 8.252 7.544 6.928 6.397 1.433 1.970 2.413 2.810 3.188 3.548 3.911 2.310 2.646 2.956 3.249 3.539 3.820 4.112 11.429 9.672 8.602 7.813 7.193 6.655 6.196 
26 150 4.27 12.388 10.420 9.220 8.309 7.591 6.981 6.439 1.439 1.994 2.444 2.837 3.214 3.584 3.949 1.626 2.138 2.559 2.930 3.289 3.641 3.991 12.201 10.277 9.105 8.216 7.516 6.924 6.397 
27 156 4.30 12.489 10.511 9.285 8.397 7.660 7.038 6.488 1.452 2.011 2.453 2.854 3.225 3.595 3.970 1.460 2.017 2.458 2.858 3.228 3.597 3.972 12.481 10.505 9.280 8.393 7.657 7.035 6.486 
28 162 4.24 12.546 10.586 9.351 8.434 7.703 7.082 6.545 1.464 2.013 2.460 2.870 3.259 3.628 4.000 1.832 2.297 2.689 3.055 3.407 3.743 4.085 12.178 10.301 9.122 8.249 7.556 6.967 6.460 
29 168 4.29 12.625 10.667 9.426 8.499 7.760 7.133 6.570 1.474 2.031 2.489 2.896 3.279 3.648 4.024 2.716 2.993 3.262 3.521 3.779 4.037 4.308 11.383 9.705 8.653 7.875 7.260 6.745 6.286 
30 174 4.29 12.715 10.713 9.473 8.541 7.796 7.161 6.608 1.475 2.042 2.496 2.911 3.305 3.685 4.061 4.034 4.017 4.085 4.193 4.328 4.477 4.641 10.156 8.739 7.885 7.259 6.774 6.370 6.028 
31 180 4.32 12.810 10.773 9.523 8.593 7.832 7.194 6.637 1.486 2.053 2.506 2.928 3.313 3.691 4.068 5.683 5.285 5.106 5.027 4.988 4.989 5.020 8.614 7.541 6.923 6.494 6.157 5.896 5.685 
32 186 4.28 12.918 10.824 9.554 8.628 7.873 7.235 6.674 1.497 2.050 2.520 2.929 3.311 3.693 4.072 7.507 6.667 6.221 5.928 5.711 5.557 5.441 6.909 6.208 5.853 5.630 5.472 5.371 5.305 
33 192 4.30 12.972 10.878 9.598 8.667 7.911 7.264 6.700 1.500 2.062 2.526 2.941 3.332 3.717 4.093 9.292 8.050 7.329 6.830 6.442 6.126 5.864 5.181 4.890 4.795 4.778 4.801 4.855 4.929 
34 198 4.25 12.984 10.884 9.639 8.694 7.926 7.301 6.735 1.507 2.075 2.539 2.964 3.360 3.744 4.121 10.857 9.252 8.323 7.632 7.080 6.642 6.251 3.634 3.708 3.855 4.026 4.207 4.403 4.606 
35 204 4.29 12.987 10.922 9.636 8.708 7.973 7.326 6.761 1.509 2.088 2.559 2.976 3.366 3.744 4.124 12.061 10.210 9.065 8.246 7.602 7.037 6.549 2.435 2.801 3.130 3.438 3.737 4.033 4.337 
36 210 4.26 13.014 10.952 9.687 8.756 8.008 7.350 6.776 1.519 2.100 2.566 2.984 3.381 3.779 4.160 12.818 10.801 9.566 8.657 7.929 7.289 6.732 1.715 2.251 2.688 3.082 3.460 3.840 4.205 
37 216 4.27 13.051 10.983 9.719 8.781 8.024 7.370 6.806 1.532 2.111 2.570 2.991 3.389 3.777 4.169 13.043 10.977 9.714 8.777 8.021 7.368 6.804 1.540 2.117 2.575 2.995 3.392 3.780 4.171 
38 222 4.17 13.087 11.033 9.745 8.802 8.036 7.390 6.820 1.527 2.108 2.579 2.996 3.396 3.786 4.169 12.703 10.736 9.507 8.609 7.882 7.270 6.732 1.911 2.405 2.817 3.189 3.551 3.905 4.257 
39 228 4.20 13.160 11.064 9.765 8.816 8.055 7.406 6.835 1.536 2.116 2.586 3.014 3.416 3.807 4.198 11.865 10.067 8.965 8.170 7.538 7.005 6.541 2.832 3.113 3.386 3.661 3.933 4.208 4.492 
40 234 4.17 13.142 11.091 9.785 8.834 8.081 7.427 6.854 1.534 2.117 2.594 3.019 3.422 3.809 4.201 10.499 9.048 8.148 7.510 7.020 6.603 6.250 4.177 4.160 4.232 4.343 4.482 4.633 4.805 
41 240 4.21 13.196 11.129 9.830 8.863 8.090 7.426 6.858 1.537 2.122 2.594 3.021 3.425 3.823 4.211 8.876 7.791 7.149 6.698 6.361 6.091 5.877 5.858 5.460 5.276 5.186 5.154 5.158 5.192 
42 246 4.21 13.211 11.129 9.826 8.864 8.104 7.452 6.869 1.545 2.124 2.600 3.034 3.439 3.829 4.220 7.073 6.391 6.024 5.797 5.649 5.545 5.475 7.684 6.862 6.402 6.102 5.893 5.735 5.614 
43 252 4.22 13.252 11.134 9.855 8.893 8.125 7.480 6.894 1.543 2.128 2.598 3.034 3.441 3.836 4.230 5.300 5.017 4.926 4.914 4.944 5.005 5.084 9.496 8.245 7.527 7.013 6.623 6.311 6.039 
44 258 4.14 13.272 11.151 9.848 8.922 8.147 7.489 6.901 1.544 2.130 2.616 3.039 3.436 3.837 4.235 3.718 3.802 3.956 4.129 4.309 4.514 4.729 11.099 9.479 8.508 7.832 7.274 6.812 6.407 
45 264 4.14 13.315 11.196 9.890 8.925 8.156 7.500 6.919 1.553 2.147 2.623 3.046 3.454 3.851 4.241 2.501 2.877 3.210 3.521 3.834 4.145 4.457 12.366 10.466 9.304 8.451 7.777 7.205 6.703 
46 270 4.14 13.363 11.223 9.914 8.947 8.168 7.501 6.923 1.554 2.148 2.623 3.048 3.459 3.856 4.246 1.755 2.302 2.747 3.149 3.539 3.918 4.292 13.162 11.069 9.790 8.846 8.088 7.439 6.877 
47 276 4.14 13.394 11.240 9.931 8.946 8.172 7.518 6.937 1.555 2.153 2.635 3.064 3.470 3.862 4.253 1.563 2.160 2.640 3.068 3.473 3.864 4.254 13.386 11.234 9.926 8.942 8.168 7.516 6.935 
48 282 4.14 13.401 11.242 9.929 8.973 8.201 7.535 6.953 1.552 2.155 2.634 3.060 3.470 3.870 4.266 1.946 2.457 2.876 3.256 3.627 3.992 4.355 13.008 10.941 9.686 8.777 8.044 7.413 6.864 
49 288 4.14 13.402 11.262 9.946 8.958 8.200 7.540 6.955 1.554 2.143 2.634 3.069 3.479 3.880 4.280 2.874 3.159 3.449 3.725 4.005 4.288 4.578 12.082 10.245 9.131 8.302 7.674 7.132 6.657 
50 294 4.14 13.414 11.260 9.951 8.990 8.207 7.543 6.962 1.550 2.164 2.640 3.071 3.481 3.881 4.279 4.251 4.235 4.305 4.418 4.557 4.714 4.890 10.712 9.189 8.286 7.642 7.131 6.709 6.352 
51 300 4.14 13.403 11.301 9.971 9.004 8.204 7.547 6.966 1.557 2.159 2.637 3.070 3.480 3.878 4.279 5.947 5.547 5.355 5.269 5.231 5.237 5.274 9.013 7.913 7.253 6.805 6.453 6.187 5.970 
52 306 4.14 13.429 11.293 9.984 9.024 8.225 7.561 6.982 1.567 2.152 2.631 3.074 3.488 3.893 4.284 7.809 6.961 6.500 6.205 5.980 5.823 5.704 7.188 6.483 6.115 5.893 5.732 5.631 5.563 
53 312 4.14 13.407 11.285 9.974 9.024 8.233 7.570 6.992 1.567 2.164 2.651 3.076 3.485 3.883 4.276 9.609 8.359 7.625 7.116 6.710 6.387 6.121 5.365 5.091 5.000 4.985 5.008 5.066 5.148 
54 318 4.14 13.381 11.274 9.974 9.005 8.241 7.579 6.989 1.570 2.168 2.651 3.083 3.495 3.889 4.283 11.192 9.586 8.616 7.907 7.362 6.895 6.488 3.759 3.856 4.008 4.180 4.375 4.573 4.785 
55 324 4.14 13.394 11.260 9.979 9.013 8.236 7.572 6.987 1.568 2.170 2.654 3.086 3.498 3.901 4.293 12.440 10.527 9.388 8.535 7.854 7.276 6.770 2.522 2.903 3.245 3.564 3.880 4.197 4.510 
56 330 4.14 13.406 11.264 9.968 9.008 8.224 7.567 6.995 1.575 2.162 2.645 3.084 3.496 3.895 4.284 13.205 11.109 9.843 8.907 8.144 7.504 6.949 1.777 2.317 2.770 3.185 3.577 3.958 4.330 
57 336 4.14 13.446 11.301 9.974 9.030 8.244 7.587 6.998 1.581 2.170 2.649 3.090 3.492 3.896 4.295 13.438 11.294 9.969 9.026 8.241 7.585 6.996 1.589 2.177 2.654 3.094 3.496 3.898 4.297 
58 342 4.14 13.457 11.319 10.002 9.038 8.249 7.586 6.996 1.570 2.172 2.657 3.083 3.493 3.898 4.291 13.062 11.016 9.758 8.840 8.091 7.463 6.906 1.964 2.475 2.901 3.280 3.651 4.021 4.381 
59 348 4.14 13.455 11.318 9.996 9.033 8.246 7.585 6.992 1.567 2.168 2.651 3.079 3.488 3.886 4.283 12.130 10.298 9.177 8.369 7.716 7.173 6.690 2.892 3.187 3.470 3.742 4.018 4.299 4.585 
60 354 4.14 13.520 11.339 10.003 9.040 8.252 7.585 6.994 1.570 2.169 2.653 3.075 3.490 3.894 4.291 10.799 9.251 8.329 7.682 7.168 6.745 6.378 4.291 4.257 4.327 4.433 4.574 4.734 4.906 
61 360 4.14 13.485 11.363 10.017 9.044 8.251 7.596 7.016 1.576 2.166 2.640 3.079 3.495 3.899 4.297 9.072 7.954 7.283 6.833 6.488 6.226 6.008 5.990 5.574 5.373 5.290 5.257 5.269 5.305 
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A.8 Appendix: The LIBOR interest rate stress curve 
Libor Interest Rate Stress Curve Generator: output S&P. All numbers indicate the % of Libor in the respective period 

     
Payment Periods per Year 
2                       
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1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 6 4.86 5.77 5.51 5.34 5.20 5.08 4.98 4.88 3.45 3.70 3.88 4.01 4.13 4.24 4.33 4.55 4.56 4.57 4.58 4.58 4.59 4.59 4.67 4.66 4.65 4.64 4.63 4.63 4.62 
3 12 5.25 7.78 7.00 6.51 6.12 5.81 5.53 5.27 2.19 2.66 2.99 3.26 3.52 3.74 3.96 3.98 4.05 4.12 4.18 4.25 4.32 4.38 5.99 5.61 5.38 5.21 5.07 4.95 4.85 
4 18 5.02 8.58 7.56 6.91 6.41 6.01 5.66 5.34 1.75 2.24 2.61 2.92 3.21 3.48 3.74 3.01 3.23 3.41 3.57 3.73 3.88 4.03 7.31 6.57 6.12 5.77 5.49 5.26 5.04 
5 24 5.20 9.94 8.65 7.85 7.24 6.73 6.29 5.90 1.68 2.22 2.65 3.01 3.35 3.66 3.96 2.35 2.74 3.07 3.35 3.62 3.88 4.12 9.28 8.13 7.43 6.90 6.46 6.08 5.74 
6 30 5.15 10.77 9.30 8.39 7.69 7.12 6.62 6.17 1.62 2.19 2.63 3.01 3.36 3.70 4.03 1.78 2.31 2.72 3.09 3.43 3.75 4.07 10.62 9.18 8.29 7.61 7.05 6.57 6.14 
7 36 5.18 11.50 9.87 8.86 8.10 7.47 6.91 6.44 1.62 2.20 2.66 3.06 3.43 3.79 4.14 1.62 2.20 2.66 3.06 3.43 3.79 4.14 11.50 9.87 8.86 8.10 7.46 6.91 6.44 
8 42 5.10 11.85 10.14 9.05 8.24 7.60 7.03 6.53 1.59 2.17 2.63 3.04 3.41 3.78 4.14 1.93 2.43 2.84 3.21 3.55 3.89 4.22 11.51 9.87 8.83 8.07 7.46 6.93 6.45 
9 48 5.10 12.33 10.52 9.38 8.53 7.85 7.26 6.73 1.59 2.18 2.65 3.07 3.48 3.86 4.23 2.79 3.11 3.40 3.68 3.96 4.24 4.50 11.14 9.59 8.63 7.92 7.36 6.88 6.45 

10 54 5.02 12.61 10.72 9.55 8.66 7.94 7.33 6.79 1.59 2.18 2.66 3.08 3.48 3.86 4.24 4.10 4.13 4.23 4.35 4.49 4.65 4.82 10.10 8.78 7.98 7.39 6.92 6.54 6.21 
11 60 5.00 12.89 10.95 9.74 8.82 8.09 7.46 6.91 1.60 2.20 2.68 3.11 3.52 3.91 4.30 5.79 5.44 5.30 5.23 5.21 5.23 5.27 8.71 7.71 7.13 6.70 6.39 6.15 5.94 
12 66 4.98 13.19 11.18 9.93 8.99 8.23 7.60 7.03 1.61 2.23 2.72 3.15 3.57 3.97 4.36 7.70 6.94 6.51 6.23 6.02 5.88 5.76 7.10 6.47 6.13 5.92 5.77 5.69 5.63 
13 72 4.96 13.39 11.32 10.06 9.11 8.35 7.69 7.12 1.63 2.24 2.73 3.17 3.59 4.00 4.41 9.61 8.41 7.71 7.20 6.82 6.51 6.25 5.40 5.15 5.08 5.08 5.12 5.19 5.28 
14 78 4.92 13.67 11.61 10.27 9.30 8.50 7.82 7.24 1.63 2.26 2.77 3.23 3.66 4.07 4.48 11.44 9.87 8.88 8.17 7.60 7.13 6.73 3.87 3.99 4.16 4.35 4.56 4.77 4.99 
15 84 4.90 13.65 11.52 10.22 9.26 8.47 7.79 7.20 1.61 2.24 2.73 3.19 3.61 4.03 4.44 12.68 10.77 9.62 8.77 8.07 7.48 6.97 2.58 2.99 3.34 3.68 4.00 4.33 4.66 
16 90 4.90 13.56 11.45 10.15 9.18 8.41 7.75 7.15 1.61 2.23 2.72 3.16 3.58 3.99 4.40 13.36 11.29 10.03 9.08 8.33 7.68 7.11 1.81 2.38 2.84 3.27 3.66 4.06 4.45 
17 96 4.88 13.61 11.47 10.14 9.17 8.40 7.73 7.14 1.61 2.22 2.71 3.16 3.58 3.99 4.40 13.60 11.47 10.13 9.17 8.39 7.73 7.14 1.62 2.22 2.72 3.16 3.58 4.00 4.40 
18 102 4.80 13.57 11.42 10.10 9.12 8.33 7.67 7.08 1.60 2.20 2.69 3.13 3.55 3.96 4.37 13.17 11.11 9.85 8.92 8.17 7.55 6.99 2.00 2.50 2.94 3.33 3.71 4.09 4.46 
19 108 4.77 13.53 11.42 10.07 9.11 8.33 7.66 7.06 1.58 2.19 2.68 3.13 3.55 3.95 4.35 12.20 10.39 9.25 8.44 7.80 7.24 6.76 2.91 3.22 3.50 3.79 4.08 4.36 4.65 
20 114 4.71 13.51 11.37 10.04 9.07 8.30 7.64 7.05 1.58 2.18 2.67 3.12 3.53 3.94 4.34 10.79 9.27 8.37 7.71 7.21 6.80 6.44 4.29 4.27 4.35 4.47 4.62 4.78 4.96 
21 120 4.68 13.41 11.30 10.00 9.02 8.24 7.58 7.00 1.58 2.17 2.66 3.09 3.50 3.91 4.30 9.02 7.92 7.28 6.82 6.48 6.22 6.00 5.96 5.56 5.38 5.29 5.26 5.27 5.30 
22 126 4.60 13.22 11.16 9.86 8.91 8.15 7.49 6.91 1.56 2.16 2.63 3.06 3.46 3.85 4.25 7.09 6.42 6.06 5.83 5.68 5.57 5.51 7.70 6.89 6.44 6.14 5.93 5.76 5.65 
23 132 4.56 13.24 11.17 9.87 8.93 8.15 7.50 6.92 1.55 2.14 2.62 3.05 3.46 3.85 4.25 5.30 5.04 4.95 4.94 4.96 5.02 5.10 9.49 8.28 7.54 7.04 6.64 6.33 6.06 
24 138 4.58 13.61 11.46 10.14 9.16 8.37 7.69 7.10 1.59 2.19 2.68 3.12 3.54 3.94 4.35 3.82 3.91 4.06 4.24 4.43 4.64 4.86 11.39 9.74 8.76 8.04 7.48 7.00 6.59 
25 144 4.55 13.39 11.26 9.95 8.98 8.21 7.54 6.96 1.56 2.14 2.63 3.06 3.47 3.86 4.25 2.51 2.88 3.22 3.53 3.85 4.16 4.47 12.43 10.52 9.36 8.50 7.82 7.24 6.74 
26 150 4.55 13.21 11.11 9.83 8.86 8.10 7.45 6.87 1.53 2.13 2.61 3.03 3.43 3.82 4.21 1.73 2.28 2.73 3.12 3.51 3.88 4.26 13.01 10.96 9.71 8.76 8.02 7.38 6.82 
27 156 4.52 13.14 11.06 9.77 8.83 8.06 7.40 6.83 1.53 2.12 2.58 3.00 3.39 3.78 4.18 1.54 2.12 2.59 3.01 3.40 3.78 4.18 13.13 11.05 9.76 8.83 8.06 7.40 6.82 
28 162 4.45 13.15 11.10 9.80 8.84 8.08 7.43 6.86 1.54 2.11 2.58 3.01 3.42 3.80 4.19 1.92 2.41 2.82 3.20 3.57 3.92 4.28 12.77 10.80 9.56 8.65 7.92 7.31 6.77 
29 168 4.41 12.97 10.96 9.68 8.73 7.97 7.33 6.75 1.51 2.09 2.56 2.97 3.37 3.75 4.13 2.79 3.07 3.35 3.62 3.88 4.15 4.42 11.69 9.97 8.89 8.09 7.46 6.93 6.46 
30 174 4.45 13.18 11.11 9.82 8.85 8.08 7.42 6.85 1.53 2.12 2.59 3.02 3.43 3.82 4.21 4.18 4.16 4.23 4.35 4.49 4.64 4.81 10.53 9.06 8.17 7.53 7.02 6.60 6.25 
31 180 4.42 13.10 11.02 9.74 8.79 8.01 7.36 6.79 1.52 2.10 2.56 2.99 3.39 3.77 4.16 5.81 5.40 5.22 5.14 5.10 5.10 5.13 8.81 7.71 7.08 6.64 6.30 6.03 5.81 
32 186 4.50 13.58 11.38 10.04 9.07 8.28 7.61 7.02 1.57 2.16 2.65 3.08 3.48 3.88 4.28 7.89 7.01 6.54 6.23 6.00 5.84 5.72 7.26 6.53 6.15 5.92 5.75 5.65 5.58 
33 192 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
34 198 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
35 204 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
36 210 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
37 216 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
38 222 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
39 228 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
40 234 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
41 240 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
42 246 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
43 252 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
44 258 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
45 264 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
46 270 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
47 276 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
48 282 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
49 288 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
50 294 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
51 300 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
52 306 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
53 312 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
54 318 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
55 324 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
56 330 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
57 336 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
58 342 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
59 348 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
60 354 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
61 360 4.48 13.50 11.32 9.99 9.02 8.24 7.56 6.97 1.56 2.15 2.63 3.06 3.47 3.87 4.26 9.67 8.38 7.63 7.11 6.71 6.38 6.10 5.39 5.09 4.99 4.97 5.00 5.05 5.13 
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A.9 Appendix: The FX-rate stress curve 
 
FX-Rate Stress Curve Generator: output S&P 
Payment Periods per Year 2.000 

Period 
Month 
start FWD 

AAA 
UP AA UP A UP 

BBB 
UP 

BB 
UP B UP CCC UP AAA DOWN 

AA 
DOWN 

A 
DOWN BBB DOWN 

BB 
DOWN 

B 
DOWN CCC DOWN 

1 0 1.463 1.538 1.538 1.538 1.538 1.538 1.538 1.000 1.550 1.550 1.550 1.550 1.550 1.550 1.000 
2 6 1.452 2.024 1.947 1.876 1.768 1.672 1.619 1.000 1.240 1.240 1.240 1.240 1.240 1.240 1.000 
3 12 1.443 1.947 1.923 1.899 1.832 1.768 1.709 1.000 0.388 0.388 0.388 0.388 0.388 0.388 1.000 
4 18 1.434 2.198 2.137 2.079 1.947 1.832 1.748 1.000 0.667 0.667 0.667 0.667 0.667 0.667 1.000 
5 24 1.425 2.137 2.079 2.051 1.923 1.832 1.748 1.000 0.682 0.682 0.682 0.682 0.682 0.682 1.000 
6 30 1.417 2.653 2.442 2.296 2.024 1.854 1.748 1.000 1.116 1.116 1.116 1.116 1.116 1.116 1.000 
7 36 1.409 4.662 3.273 2.747 2.137 1.876 1.748 1.000 1.163 1.163 1.163 1.163 1.163 1.163 1.000 
8 42 1.402 5.698 3.663 2.959 2.230 1.923 1.768 1.000 1.132 1.132 1.132 1.132 1.132 1.132 1.000 
9 48 1.395 6.154 3.663 2.903 2.198 1.899 1.768 1.000 1.194 1.194 1.194 1.194 1.194 1.194 1.000 

10 54 1.389 10.256 3.945 2.959 2.107 1.854 1.729 1.000 1.287 1.287 1.287 1.287 1.287 1.287 1.000 
11 60 1.384 15.385 4.396 3.077 2.167 1.876 1.729 1.000 1.271 1.271 1.271 1.271 1.271 1.271 1.000 
12 66 1.374 3.663 2.959 2.653 2.167 1.923 1.789 1.000 1.101 1.101 1.101 1.101 1.101 1.101 1.000 
13 72 1.365 2.522 2.404 2.296 2.079 1.923 1.832 1.000 0.837 0.837 0.837 0.837 0.837 0.837 1.000 
14 78 1.362 2.296 2.262 2.198 2.079 1.947 1.854 1.000 0.558 0.558 0.558 0.558 0.558 0.558 1.000 
15 84 1.359 2.653 2.522 2.404 2.167 1.998 1.876 1.000 1.054 1.054 1.054 1.054 1.054 1.054 1.000 
16 90 1.357 15.385 15.385 13.986 2.608 1.972 1.768 1.000 1.302 1.302 1.302 1.302 1.302 1.302 1.000 
17 96 1.356 4.963 3.663 3.140 2.404 2.051 1.899 1.000 1.132 1.132 1.132 1.132 1.132 1.132 1.000 
18 102 1.355 4.396 3.497 3.077 2.404 2.107 1.947 1.000 1.116 1.116 1.116 1.116 1.116 1.116 1.000 
19 108 1.355 5.698 3.945 3.273 2.481 2.137 1.972 1.000 1.256 1.256 1.256 1.256 1.256 1.256 1.000 
20 114 1.366 15.385 9.050 4.963 2.849 2.262 2.051 1.000 1.318 1.318 1.318 1.318 1.318 1.318 1.000 
21 120 1.377 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
22 126 1.382 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
23 132 1.388 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
24 138 1.393 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
25 144 1.399 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
26 150 1.404 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
27 156 1.410 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
28 162 1.415 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
29 168 1.421 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
30 174 1.426 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
31 180 1.432 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
32 186 1.438 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
33 192 1.445 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
34 198 1.452 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
35 204 1.458 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
36 210 1.465 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
37 216 1.471 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
38 222 1.478 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
39 228 1.484 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
40 234 1.491 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
41 240 1.497 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
42 246 1.500 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
43 252 1.503 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
44 258 1.506 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
45 264 1.509 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
46 270 1.512 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
47 276 1.515 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
48 282 1.519 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
49 288 1.522 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
50 294 1.525 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
51 300 1.528 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
52 306 1.531 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
53 312 1.534 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
54 318 1.537 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
55 324 1.540 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
56 330 1.543 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
57 336 1.546 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
58 342 1.549 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
59 348 1.552 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
60 354 1.555 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
61 360 1.558 15.385 5.698 3.752 2.481 2.137 1.972 1.000 1.504 1.504 1.504 1.504 1.504 1.504 1.000 
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A.10 Appendix: The S&P default rate table 

 

              

 
 
 
 
 
 
 
 
 
R  A  T  I  N  G                

    AAA  AA+  AA  AA-  A+  A  A -  BBB+  BBB  BBB -  BB+  BB  BB -  B+  B  B -  CCC+  CCC  CCC -  

  1  0 . 0 0 0  0 . 0 0 2  0 . 0 1 3  0 . 0 2 4  0 . 0 2 7  0 . 0 3 3  0 . 0 4 9  0 . 2 3 4  0 . 3 5 3  0 . 9 6 7  1 . 6 3 2  2 . 5 2 5  3 . 8 0 3  4 . 5 1 0  5 . 8 2 4  8 . 1 3 8  2 3 . 5 82  4 5 . 5 60  6 6 . 4 13  

  2  0 . 0 0 9  0 . 0 1 7  0 . 0 6 2  0 . 0 7 8  0 . 0 9 7  0 . 1 2 1  0 . 1 8 5  0 . 5 1 4  0 . 8 2 5  2 . 1 4 2  3 . 2 1 1  4 . 9 4 6  7 . 2 6 0  8 . 8 8 5  1 1 . 7 51  1 6 . 6 74  3 8 . 1 04  5 9 . 1 45  7 9 . 2 33  

  3  0 . 0 3 0  0 . 0 5 0  0 . 1 3 5  0 . 1 6 6  0 . 2 1 2  0 . 2 6 3  0 . 3 9 6  0 . 8 5 0  1 . 4 0 5  3 . 4 1 5  4 . 7 5 8  7 . 2 3 0  1 0 . 4 01  1 2 . 9 60  1 7 . 1 52  2 4 . 0 04  4 6 . 7 52  6 4 . 8 35  8 2 . 9 05  

  4  0 . 0 6 5  0 . 1 0 4  0 . 2 3 2  0 . 2 9 0  0 . 3 7 2  0 . 4 5 9  0 . 6 7 6  1 . 2 4 6  2 . 0 7 3  4 . 7 2 8  6 . 2 7 6  9 . 3 8 0  1 3 . 2 65  1 6 . 6 94  2 1 . 9 21  3 0 . 0 25  5 2 . 2 88  6 8 . 0 78  8 4 . 5 81  

  5  0 . 1 1 8  0 . 1 8 2  0 . 3 5 6  0 . 4 5 2  0 . 5 7 8  0 . 7 0 9  1 . 0 2 0  1 . 7 0 4  2 . 8 1 2  6 . 0 4 6  7 . 7 6 3  1 1 . 4 03  1 5 . 8 86  2 0 . 0 87  2 6 . 0 89  3 4 . 9 45  5 6 . 1 58  7 0 . 3 13  8 5 . 6 50  

  6  0 . 1 9 0  0 . 2 8 7  0 . 5 1 2  0 . 6 5 4  0 . 8 3 0  1 . 0 1 3  1 . 4 2 4  2 . 2 2 1  3 . 6 0 7  7 . 3 5 2  9 . 2 1 6  1 3 . 3 10  1 8 . 2 91  2 3 . 1 56  2 9 . 7 25  3 8 . 9 96  5 9 . 0 71  7 2 . 0 19  8 6 . 4 54  

  7  0 . 2 8 5  0 . 4 2 0  0 . 7 0 1  0 . 8 9 7  1 . 1 2 8  1 . 3 6 8  1 . 8 8 3  2 . 7 9 2  4 . 4 4 3  8 . 6 3 5  1 0 . 6 32  1 5 . 1 10  2 0 . 5 03  2 5 . 9 29  3 2 . 9 03  4 2 . 3 74  6 1 . 3 83  7 3 . 3 96  8 7 . 1 05  

  8  0 . 4 0 5  0 . 5 8 4  0 . 9 2 7  1 . 1 8 2  1 . 4 7 2  1 . 7 7 4  2 . 3 9 5  3 . 4 1 3  5 . 3 1 0  9 . 8 9 1  1 2 . 0 07  1 6 . 8 10  2 2 . 5 44  2 8 . 4 35  3 5 . 6 92  4 5 . 2 27  6 3 . 2 84  7 4 . 5 46  8 7 . 6 53  

  9  0 . 5 5 2  0 . 7 8 1  1 . 1 9 1  1 . 5 0 9  1 . 8 5 9  2 . 2 2 6  2 . 9 5 4  4 . 0 7 6  6 . 1 9 8  1 1 . 1 16  1 3 . 3 40  1 8 . 4 18  2 4 . 4 32  3 0 . 7 02  3 8 . 1 51  4 7 . 6 66  6 4 . 8 86  7 5 . 5 29  8 8 . 1 24  

  10  0 . 7 2 8  1 . 0 1 3  1 . 4 9 3  1 . 8 7 6  2 . 2 9 0  2 . 7 2 4  3 . 5 5 7  4 . 7 7 7  7 . 1 0 3  1 2 . 3 09  1 4 . 6 31  1 9 . 9 41  2 6 . 1 82  3 2 . 7 60  4 0 . 3 31  4 9 . 7 76  6 6 . 2 61  7 6 . 3 83  8 8 . 5 35  

Y  11  0 . 9 3 4  1 . 2 8 0  1 . 8 3 3  2 . 2 8 5  2 . 7 6 2  3 . 2 6 3  4 . 1 9 8  5 . 5 1 0  8 . 0 1 7  1 3 . 4 71  1 5 . 8 81  2 1 . 3 86  2 7 . 8 09  3 4 . 6 33  4 2 . 2 75  5 1 . 6 20  6 7 . 4 59  7 7 . 1 33  8 8 . 8 99  

E  12  1 . 1 7 3  1 . 5 8 3  2 . 2 1 3  2 . 7 3 3  3 . 2 7 3  3 . 8 4 1  4 . 8 7 3  6 . 2 6 9  8 . 9 3 7  1 4 . 6 02  1 7 . 0 91  2 2 . 7 58  2 9 . 3 26  3 6 . 3 43  4 4 . 0 18  5 3 . 2 45  6 8 . 5 12  7 7 . 7 99  8 9 . 2 23  

A 13  1 . 4 4 5  1 . 9 2 3  2 . 6 3 1  3 . 2 1 9  3 . 8 2 2  4 . 4 5 4  5 . 5 7 8  7 . 0 5 0  9 . 8 6 0  1 5 . 7 04  1 8 . 2 61  2 4 . 0 64  3 0 . 7 44  3 7 . 9 10  4 5 . 5 89  5 4 . 6 91  6 9 . 4 48  7 8 . 3 96  8 9 . 5 15  

R 14  1 . 7 5 0  2 . 3 0 0  3 . 0 8 6  3 . 7 4 2  4 . 4 0 4  5 . 0 9 9  6 . 3 0 9  7 . 8 5 0  1 0 . 7 83  1 6 . 7 76  1 9 . 3 94  2 5 . 3 07  3 2 . 0 73  3 9 . 3 53  4 7 . 0 14  5 5 . 9 85  7 0 . 2 87  7 8 . 9 35  8 9 . 7 79  

  15  2 . 0 8 9  2 . 7 1 2  3 . 5 7 7  4 . 2 9 9  5 . 0 1 8  5 . 7 7 3  7 . 0 6 3  8 . 6 6 4  1 1 . 7 04  1 7 . 8 22  2 0 . 4 91  2 6 . 4 94  3 3 . 3 23  4 0 . 6 85  4 8 . 3 13  5 7 . 1 54  7 1 . 0 45  7 9 . 4 26  9 0 . 0 20  



 

    

A.11 Appendix: Results of the cash flow simulation 

In  chapter  6  the 8 tes t -s t ruc tures were exposed to  the rat ing scenar ios  used by the rat ing 

agenc ies to  assess whether  the s t ructu res are ab le to  endure the min imal  requi red defaul t  

ra te,  the SDR. The in i t ia l  tes t ,  used to  evaluate whether  the d i f feren t  s t ruc tures were able  

to  cope wi th  the in terest  ra te mismatch,  proved that  none of  the 8 tes t  s t ruc tures met  

these min imum requi rements .  In  o ther  words,  the s t ress caused by the  in terest  

mismatches resul t ing f rom defaul ts  among the  fo re ign assets  proved  to  be too severe for  

the s t ructures c reated in  th is  par t  o f  research .  The resul ts  f rom th is  in i t i a l  tes t  are shown 

in  the tab le be low,  tab le  A11-1  

 

Table A11-1: Results of the init ial  stress test  
Structures Spread 

in BP 

Ranking VFN 

(Senior/Pari-

passu) 

Payment 

allocation 

(Like-for-

like/Pro-rata) 

Redenomination 

(Yes/No) 

 Break even 

Default Rate 

(5% percentile) 

BDR >= Base 

Case 

(Pass/Fail) 

Base case 

structure 

 n/a Pro-rata n/a  60.00% n/a 

structure 1 284 Senior Like-for-like Yes  46,01% Fail 

structure 2 284 Senior Like-for-like No  45,51% Fail 

structure 3 284 Senior Pro-rata Yes  39,28% Fail 

structure 4 284 Senior Pro-rata No  38,90% Fail 

structure 5 284 Pari-passu Like-for-like Yes  57,62% Fail 

structure 6 284 Pari-passu Like-for-like No  55,48% Fail 

structure 7 284 Pari-passu Pro-rata Yes  39,08% Fail 

structure 8 284 Pari-passu Pro-rata No  38,70% Fail 

 

Even though the tes t -s t ruc tures fa i l  to  meet  the SDR levels ,  analys is  o f  the resul ts  does  

provide  some in terest ing ins ight  regard ing the tes t -s t ruc tu res sens i t iv i t y to  d i f fe rent  

s t ress fac tors .  By immunis ing the s t ructu res to  these sens i t i v i t ies  the i r  BDRs would  

increase potent ia l l y to  a  leve l  a t  which they meet  the SDRs.  

To  determine the weak points  of  the  tes t -s t ruc tures the i r  behaviour  under d i f ferent  s t ress  

scenar ios  is  analysed in  a pa i r -wise compar ison.  St ructures which share 2 of  the 3  

s t ructura l  features (e.g .  the rank ing of  the  VFN,  payment  a l locat ion and abi l i t y  to  

redenominate)  wi l l  be compared at  a  t ime.  As such the d i f fe rence in  the BDRs found in  

these pai r -wise compar isons can be at t r ibuted to  the s t ructura l  featu re that  d i f fers .  Th is  

wi l l  provide  a qual i ta t ive measure fo r  the  re la t ionship between the rat ing parameters  and  

the s t ructura l  features o f  the tes t -s t ruc tures.   

Ranking of VFN 

To evaluate the in f luence of  the rank ing of  the VFN, the per fo rmance of  the four  tes t -

s t ruc tures inc lud ing a senior  rank ing VFN was compared to  the per formance of  the other  

four  s t ruc tures inc lud ing a par i -passu rank ing  VFN. More spec i f ica l ly ,  for  each rat ing  

scenar io  the d i f ference between the BDR ob ta ined by the s t ructure inc lud ing a par i -passu 

rank ing VFN and the s t ructure inc lud ing a senior  rank ing VFN was ca lcu lated by 

subtract ing the p r ior  f rom the la t ter .  The  h is tograms of  the  resul t ing  d is t r ibut ions a re 

inc luded on the next  page.  In  addi t ion  a summary of  th is  compar ison  i s  inc luded in  the 

tab le be low,  tab le A11-2 .  



 

 

 

Table A11-2: Summary of pair  wise comparison with regards to the VFN
Ranking VFN 

Number of changes 

Average change 

Standard deviation
32

 

Skewness
33

 

Kurtosis
34

 

 

The summary provided in  the ta

to a s t ruc ture us ing a p ro-

SPN-PPN show a n ice  bel l  shaped curve wh ich is  s l ight ly  skewed to  the le f t .  The 

d is t r ibut ion of  the d i f ference

probabi l i t y  than a norma l ly d is t r ibu ted var iab le 

A d i f feren t  p ic ture emerges when the  d i f ferences between the SLY

pai rs  are observed.  From the summary i t  seems that  a  

bet ter  when a  l ike- fo r- l i ke

st ructures inc lud ing a par i

s t ruc tures wi th  a senior  VFN

the resul t ing BDRs have  a ra ther  large s tandard  deviat ion

among resul ts  that  were  obta ined by running d i f ferent  scenar ios .  This  ambigui ty is  eas i ly  

spot ted in  the h is tograms in  the form of  

data.  On some scenar ios  the s t ructures inc lud ing a senior  ranked VFN evident l y were able

to susta in  a h igher  defaul t  ra te,  whi le  in  most  s t ruc tures the  BDR was lower.

shown in  the tab le  above by th

negat ive kur tos is  for  these s t ructures fur ther  ind icates that  the 

wider  peak a round the  mean ( that  is ,  a  lower  probabi l i t y  than a normal ly d is t r ibu ted 

var iab le  of  va lues near the mean) and

probabi l i t y  dens i ty—tha t  is ,  a  lower probabi l i ty  than a normal l y d is t r ibuted var iab le  

of  ext reme values) .  

                                                          
32

The s tandard dev ia t ion i s  def ined as :

   
33 The skewness  is  def ined as :

 ,  
where s  i s  the sample  s tandard dev ia t ion as  pe r  the  def in i t ion  p rov ided above.
34 The Kur t os is  i s  def ined as :  

 
where s  i s  the sample  s tandard dev ia t ion as  pe r  the def in i t ion  p rov ided above.

2: Summary of pair  wise comparison with regards to the VFN
    SLY-PLY SLN-PLN SPY-PPY SPN

    585.00 585.00 583.00 

    -12.51% -12.34% 0.75% 

    0.1416 0.14748 0.03629 

  0.4226 0.42968 4.12522 

  -1.5114 -1.5601 26.8201 

The summary provided in  the tab le above ind icates that  a  senior  ranked VFN is  benef ic ia l  

- ra ta payment  a l locat ion.  The h is tograms for  the SPY

PPN show a n ice  bel l  shaped curve wh ich is  s l ight ly  skewed to  the le f t .  The 

d is t r ibut ion of  the d i f ferences is  h igh ly leptokur t ic ;  meaning that  i t  has a h igher  

probabi l i t y  than a norma l ly d is t r ibu ted var iab le a t  ext reme values.  

A d i f feren t  p ic ture emerges when the  d i f ferences between the SLY

pai rs  are observed.  From the summary i t  seems that  a  par i -passu ranked VFN per forms  

l i ke payment  s t ruc tu re is  used.  The  mean average BDR for  the 

s t ructures inc lud ing a par i -passu rank ing VFN is  more than 12% higher

s t ructures wi th  a senior  VFN. In  addi t ion when a l ike- for- l ike payment  a l locat ion is  used 

a ra ther  large s tandard  deviat ion,  ind icat ing a greater  ambigui ty  

among resul ts  that  were  obta ined by running d i f ferent  scenar ios .  This  ambigui ty is  eas i ly  

spot ted in  the h is tograms in  the form of  the two  d i f ferent  peaks in  the d is t r ibut ion of  the 

data.  On some scenar ios  the s t ructures inc lud ing a senior  ranked VFN evident l y were able

susta in  a h igher  defaul t  ra te,  whi le  in  most  s t ruc tures the  BDR was lower.

shown in  the tab le  above by the  smal l  pos i t ive skew and the larger  nega t ive average.  The  

negat ive kur tos is  for  these s t ructures fur ther  ind icates that  the d is t r ibut ion has a lower,  

a round the  mean ( that  is ,  a  lower  probabi l i t y  than a normal ly d is t r ibu ted 

ear  the mean) and th inner  ta i ls  ( i f  v iewed as the height  o f  the 

tha t  is ,  a  lower probabi l i ty  than a normal l y d is t r ibuted var iab le  

                   
The s tandard dev ia t ion i s  def ined as :  

The skewness  is  def ined as :  

,   
where s  i s  the sample  s tandard dev ia t ion as  pe r  the  def in i t ion  p rov ided above.

 

 ,  
dard  dev ia t ion as  pe r  the def in i t ion  p rov ided above.
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2: Summary of pair  wise comparison with regards to the VFN 
SPN-PPN 

585.00 

1.11% 

0.03601 

4.01655 

26.0554 

ble above ind icates that  a  senior  ranked VFN is  benef ic ia l  

ra ta payment  a l locat ion.  The h is tograms for  the SPY-PPY and  

PPN show a n ice  bel l  shaped curve wh ich is  s l ight ly  skewed to  the le f t .  The 

s  is  h igh ly leptokur t ic ;  meaning that  i t  has a h igher  

A d i f feren t  p ic ture emerges when the  d i f ferences between the SLY-PLY and SLN-PLN 

passu ranked VFN per forms  

payment  s t ruc tu re is  used.  The  mean average BDR for  the 

h igher  re la t ive to  the 

payment  a l locat ion is  used 

ind icat ing a greater  ambigui ty  

among resul ts  that  were  obta ined by running d i f ferent  scenar ios .  This  ambigui ty is  eas i ly  

the two  d i f ferent  peaks in  the d is t r ibut ion of  the 

data.  On some scenar ios  the s t ructures inc lud ing a senior  ranked VFN evident l y were able  

susta in  a h igher  defaul t  ra te,  whi le  in  most  s t ruc tures the  BDR was lower.  Th is  is  

e  smal l  pos i t ive skew and the larger  nega t ive average.  The  

d is t r ibut ion has a lower,  

a round the  mean ( that  is ,  a  lower  probabi l i t y  than a normal ly d is t r ibu ted 

( i f  v iewed as the height  o f  the 

tha t  is ,  a  lower probabi l i ty  than a normal l y d is t r ibuted var iab le  

where s  i s  the sample  s tandard dev ia t ion as  pe r  the  def in i t ion  p rov ided above.  

dard  dev ia t ion as  pe r  the def in i t ion  p rov ided above.  
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To de termine which rat ing parameters  contr ibu ted to  the resul ts  shown in  the summary 

the per formance of  the tes t  s t ruc tures was pai r -wise compared on the 585 se lected rat ing  

scenar ios .  Each of  the tab les be low is  re la ted to  one of  the rat ing parameters  used by  

S&P: Eur ibor  index,  L ibor  index,  FX index,  defaul t  t iming and defaul t  pat tern.  

The top row in  these tab les ind icates which s t ructures are be ing pai r -wise compared.  The  

va lues in  the tab le ind icate the number of  t imes the spec i f ic  parameter  was inc luded in  

the rat ing scenar ios  which resul ted in  a  d i f ferent  BDR fo r  the compared s t ructured.  The 

tab les wi l l  make a d is t inc t ion between those scenar ios  for  which a senio r  rank ing VFN is  

an improvement ,  on the r ight ,  and those scenar ios  for  which a par i -passu rank ing resul ted  

in  h igher  BDR,  on the le f t .  Below each of  these tab les,  a  shor t  conc lus ion is  formulated.  

 
Default timing SLY<PLY SLN<PLN SPY<PPY SPN<PPN  Default timing SLY>PLY SLN>PLN SPY>PPY SPN>PPN 

1 0.00 0.00 0.00 0.00  1 0.00 0.00 0.00 0.00 

2 1.00 0.00 1.00 1.00  2 1.00 2.00 1.00 1.00 

3 6.00 0.00 6.00 5.00  3 4.00 10.00 2.00 5.00 

4 2.00 0.00 2.00 5.00  4 14.00 16.00 14.00 11.00 

5 0.00 0.00 5.00 3.00  5 19.00 19.00 14.00 16.00 

6 71.00 71.00 40.00 15.00  6 15.00 15.00 46.00 71.00 

7 100.00 100.00 32.00 32.00  7 24.00 24.00 92.00 92.00 

8 100.00 100.00 62.00 62.00  8 49.00 49.00 87.00 87.00 

9 104.00 104.00 76.00 76.00  9 75.00 75.00 103.00 103.00 

 

When the defaul t  pat te rn is  s tar ted  dur ing the f i rs t  5  years  of  the  t ransact ion,  the 

t ransact ions inc lud ing a  senior  ranked  VFN per form bet ter  than those wi th  a par i -passu  

rank ing VFN. W hen the defaul t  pat tern is  s ta r ted in  year  6  or  la ter ,  th is  seems to  reverse.  

Apparent l y de laying  the  defaul t  t iming favours  a par i -passu rank ing VFN when a  l ike- for -

l ike payment  a l locat ion is  used,  whi le  a  senio r  rank ing VFN is  s l ight l y favoured when a  

pro-rata payment  a l locat ion is  used.  

 
EURIBOR SLY<PLY SLN<PLN SPY<PPY SPN<PPN  EURIBOR SLY>PLY SLN>PLN SPY>PPY SPN>PPN 

FWD 74.00 74.00 18.00 13.00  FWD 31.00 31.00 87.00 92.00 

AAA UP 85.00 76.00 90.00 85.00  AAA UP 74.00 83.00 67.00 74.00 

AAA Down 74.00 74.00 33.00 32.00  AAA Down 11.00 11.00 52.00 53.00 

AAA UP/down 76.00 76.00 64.00 52.00  AAA UP/down 41.00 41.00 53.00 65.00 

AAA down/UP 75.00 75.00 19.00 17.00  AAA down/UP 44.00 44.00 100.00 102.00 

 

The s lope of  the EURIBOR index provides a d iverse and somewhat  ambiguous p ic ture.  

The  s t ructures us ing a  senior  VFN and  a l ike - for- l ike payment  a l locat ion evident l y suf fe r  

f rom a forward o r  downward moving EURIBOR index,  whi ls t  the s t ructures apply ing a pro-

rata payment  a l locat ion seem to benef i t  f rom such a s lope.   
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LIBOR SLY<PLY SLN<PLN SPY<PPY SPN<PPN  LIBOR SLY>PLY SLN>PLN SPY>PPY SPN>PPN 

FWD 
75.00 75.00 51.00 45.00 

 FWD 
12.00 12.00 36.00 42.00 

AAA UP 
78.00 75.00 32.00 25.00 

 AAA UP 
120.00 123.00 164.00 173.00 

AAA Down 
72.00 71.00 46.00 42.00 

 AAA Down 
0.00 1.00 26.00 30.00 

AAA UP/down 
76.00 75.00 35.00 32.00 

 AAA UP/down 
38.00 39.00 79.00 82.00 

AAA down/UP 
83.00 79.00 60.00 55.00 

 AAA down/UP 
31.00 35.00 54.00 59.00 

 

The  resul ts  above  c lear l y show that  an increas ing LIBOR index is  benef i c ia l  to  s t ruc tu res  

inc lud ing a senior  rank ing VFN, whi le  a  downwards s lope is  favourable for  a  s t ruc ture  

inc lud ing a par i -passu rank ing VFN.  

 
FX SLY<PLY SLN<PLN SPY<PPY SPN<PPN  FX SLY>PLY SLN>PLN SPY>PPY SPN>PPN 

FWD 8.00 2.00 23.00 26.00  FWD 98.00 104.00 81.00 80.00 

AAA UP 371.00 371.00 180.00 156.00  AAA UP 0.00 0.00 191.00 215.00 

AAA Down 5.00 2.00 21.00 17.00  AAA Down 103.00 106.00 87.00 91.00 

 

Maybe somewhat  a t  odds wi th  expectat ions the d i rec t ion of  the FX index shows d is t inc t i ve  

resul ts .  I t  should be emphasised that  the FX op t ions used in  the s t ructures only provides  

a hedge against  an apprec iat ing Pound.  The op t ions used in  the hedging  s t ra tegy provide 

a ce i l ing to  the pr ice at  which Euros can be conver ted in to  Pounds .  Never the less a 

convers ion fo rm Pounds to  Euros s t i l l  occurs  a t  spot .   

When a forward and  downwards  s lop ing FX index is  appl ied,  the s t ructures wi th  a senio r  

rank ing VFN per fo rm bet ter .  In terest ing ly,  under an upwards moving  FX- index bet ter  

resul ts  are obta ined by par i -passu rank ing s t ructures wi th  l ike- for - l ike cash f low a l locat ion  

and mixed resul ts  o therwise .    

 
Default pattern SLY<PLY SLN<PLN SPY<PPY SPN<PPN  Default pattern SLY>PLY SLN>PLN SPY>PPY SPN>PPN 

15/30/30/15/10 104.00 100.00 68.00 63.00  15/30/30/15/10 82.00 86.00 117.00 123.00 

20/20/20/20/20 100.00 100.00 54.00 42.00  20/20/20/20/20 25.00 25.00 71.00 83.00 

25/25/25/25 104.00 100.00 68.00 61.00  25/25/25/25 63.00 67.00 98.00 106.00 

40/20/20/10/10 76.00 75.00 34.00 33.00  40/20/20/10/10 31.00 32.00 73.00 74.00 

 

The tab le re la ted to  the defaul t  pat terns shows mixed resul ts  wi th  regards to  the  

per formance of  a  senior  or  par i -passu rank ing VFN. W hen a senior rank ing VFN is  

combined wi th  a l ike- for - l ike payment  a l locat ion ,  the maximum defaul t  ra te the t ransact ion  

can susta in  is  in  most  s i tuat ions lower than when the VFN ranks par i -passu.  In terest ing ly  

the reverse is  t rue for  a  pro-rata payment  a l locat ion.  
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Interest Indices 
(EURIBOR&LIBOR) 

SLY  
<PLY 

SLN 
<PLN 

SPY 
<PPY 

SPN 
<PPN 

 Interest Indices 
(EURIBOR&LIBOR) 

SLY 
>PLY 

SLN 
>PLN 

SPY 
>PPY 

SPN 
>PPN 

FWD & FWD 15.00 15.00 6.00 4.00  FWD & FWD 0.00 0.00 9.00 11.00 

FWD & AAA UP 15.00 15.00 2.00 2.00  FWD & AAA UP 23.00 23.00 36.00 36.00 

FWD & AAA Down 14.00 14.00 5.00 3.00  FWD & AAA Down 0.00 0.00 9.00 11.00 

FWD & AAA 
UP/down 

15.00 15.00 2.00 2.00  FWD & AAA 
UP/down 

8.00 8.00 21.00 21.00 

FWD & AAA 
down/UP 

15.00 15.00 3.00 2.00  FWD & AAA 
down/UP 

0.00 0.00 12.00 13.00 

AAA UP & FWD 15.00 15.00 18.00 18.00  AAA UP & FWD 8.00 8.00 5.00 5.00 

AAA UP & AAA UP 18.00 15.00 16.00 12.00  AAA UP & AAA UP 38.00 41.00 38.00 44.00 

AAA UP & AAA 
Down 

15.00 14.00 15.00 14.00  AAA UP &AAA 
Down 

0.00 1.00 0.00 1.00 

AAA UP & AAA 
UP/down 

16.00 15.00 15.00 15.00  AAA UP & AAA 
UP/down 

12.00 13.00 13.00 13.00 

AAA UP & AAA 
down/UP 

21.00 17.00 26.00 26.00  AAA UP & AAA 
down/UP 

16.00 20.00 11.00 11.00 

AAA Down & FWD 15.00 15.00 7.00 7.00  AAA Down & FWD 0.00 0.00 8.00 8.00 

AAA Down & AAA 
UP 

15.00 15.00 3.00 3.00  AAA Down & AAA 
UP 

9.00 9.00 21.00 21.00 

AAA Down & AAA 
Down 

14.00 14.00 9.00 9.00  AAA Down & AAA 
Down 

0.00 0.00 5.00 5.00 

AAA Down & AAA 
UP/down 

15.00 15.00 4.00 4.00  AAA Down & AAA 
UP/down 

2.00 2.00 13.00 13.00 

AAA Down & AAA 
down/UP 

15.00 15.00 10.00 9.00  AAA Down & AAA 
down/UP 

0.00 0.00 5.00 6.00 

AAA UP/down & 
FWD 

15.00 15.00 16.00 13.00  AAA UP/down & 
FWD 

4.00 4.00 3.00 6.00 

AAA UP/down & 
AAA UP 

15.00 15.00 8.00 5.00  AAA UP/down & 
AAA UP 

20.00 20.00 27.00 30.00 

AAA UP/down & 
AAA Down 

14.00 14.00 12.00 12.00  AAA UP/down& 
AAA Down 

0.00 0.00 2.00 2.00 

AAA UP/down & 
AAA UP/down  

15.00 15.00 10.00 7.00  AAA UP/down & 
AAA UP/down 

13.00 13.00 18.00 21.00 

AAA UP/down & 
AAA down/UP 

17.00 17.00 18.00 15.00  AAA UP/down & 
AAA down/UP 

4.00 4.00 3.00 6.00 

AAA down/UP & 
FWD 

15.00 15.00 4.00 3.00  AAA down/UP & 
FWD 

0.00 0.00 11.00 12.00 

AAA down/UP & 
AAA UP 

15.00 15.00 3.00 3.00  AAA down/UP & 
AAA UP 

30.00 30.00 42.00 42.00 

AAA down/UP & 
AAA Down 

15.00 15.00 5.00 4.00  AAA down/UP & 
AAA Down 

0.00 0.00 10.00 11.00 

AAA down/UP & 
AAA UP/down 

15.00 15.00 4.00 4.00  AAA down/UP & 
AAA UP/down 

3.00 3.00 14.00 14.00 

AAA down/UP & 
AAA down/UP 

15.00 15.00 3.00 3.00  AAA down/UP & 
AAA down/UP 

11.00 11.00 23.00 23.00 

Total 384.00 375.00 224.00 199.00  Total 201.00 210.00 359.00 386.00 

 

Last ly,  when a combina t ion of  in terest  ind ices is  cons idered,  i t  appears  that  a  senior  

rank ing VFN wi l l  a l low a s t ructure to  achieve a h igher  BDR when the  ind ices move in  

oppos i te  d i rec t ions:  AAA up & AAA down and AAA down & AAA up.  In  addi t ion,  the tab le 

conf i rms the ear l ie r  conc lus ion that  an upwards  s lop ing LIBOR index is  less s t ressfu l  for  

s t ruc tures us ing a senio r  ranked VFN.  

Conclusion ranking  VF
 

In  shor t  i t  appears  that  a  senior  rank ing VFN per forms bet te r  when i t  i s  combined wi th  a 

pro-rata  payment  a l loca t ion.  The  resul ts  shown by these s t ructures  appear to  be more  

cons is tent .  These s t ructures seem most  sens i t i ve to  a downwards s lop ing LIBOR index or  

a  constant  or  deprec iat ing Pound.  
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The  resul ts  ob ta ined by compar ing SLY-PLY and SLN-PLN show ambiguous resul ts .  As 

ind icated by the h is togram, the d is t r ibu t ion of  the d i f ferences be tween the BDRs shows  

two d is t inc t  peaks.  The analys is  per formed above found some c lear  sens i t iv i t ies ,  most l y 

re la ted to  the s lope of  the EURIBOR and LIBOR curves,  where the s t ruc tures inc lud ing a 

senior  VFN c lear l y bene f i t  f rom a downwards s lop ing or  forward  EURIBOR index and an  

upwards moving LIBOR index.  Fur thermore i t  was found that  the per formance of  these 

s t ructures dec l ines in  an  envi ronment  wi th  an apprec iat ing Pound Ster l ing.    

Payment allocation 

A s imi lar  methodology was used to  evaluate the ef fec ts  of  us ing a l ike- for- l ike payment  

a l locat ion compared to  a pro-rata payment  a l locat ion on the per formance of  the tes t -

s t ruc tures.  Again s t ructures shar ing two of  the three s t ructura l  features  wi l l  be compared  

against  the th i rd  feature.  The resul ts  o f  th is  compar ison are summar ised in  the tab le 

be low:  

 
Payment allocation     SLY>SPY SLN>SPN PLY>PPY PLN>PPN 

Number of changes     584.00 585.00 585.00 585.00 

Average change     3.41% 3.37% 16.67% 16.81% 

Standard deviation     0.0447 0.04625 0.1676 0.17641 

Skewness   0,0691 0,00336 -0,4652 -0,48938 

Kurtosis   -1,014 -1,09417 -1,5864 -1,6292 

 

The  summary shows that  s t ruc tures  us ing a l i ke- for- l ike payment  a l locat ion are ab le to  

achieve h igher  BDRs than s t ructures us ing a pro-rata funds a l locat ion .  W hen a senior 

rank ing VFN is  used,  th is  d i f ference is  smal ler  than when a par i -passu rank ing VFN is  

used;  however both d i f ferences are s ign i f icant .  The s tandard deviat ion  of  the d i f ference  

between the  pai r -wise compared s t ructures  is  ra ther  large  for  the s t ructures inc lud ing a  

par i -passu rank ing VFN;  larger  than the actual  d i f ference.  This  large s tandard deviat ion  

t rans lates in to  a negat i ve kur tos is  and  a p la tykur t ic  d is t r ibut ion for  the  d i f ferences.  This  

would suggest  that  there is  a wide var ie ty among the resul ts  and even though they do not  

c lus ter  around the mean there are not  many large out l iers .  However ,  appearances can be 

decei t fu l .  The h is tograms on the next  page show that  each of  these d is t r ibut ions cons is ts 

o f  two d is t inc t  peaks.  Whi le  th is  means that  the  resul ts  do not  c lus ter  a round the mean,  

there are many ou t l iers .     

The  negat i ve skew of  the PLY-PPY and  PLN-PPN ind icates that  the mass of  the  

d is t r ibut ion is  concentra ted on the r igh t  s ide of  the mean average change.  Thereby i t  is  

a lso suggest ing that  the d ivers ion f rom the mean is  on average larger  on the le f t  s ide.  
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The  resul ts  shown in  the summary above are  based on the  data obta ined by running  the 

S&P st ress scenar ios .  In  order  to  determine how the var ious rat ing parameters  

contr ibuted to  these resul ts  and why the twin-peaked d is t r ibut ions are observed in  the  

h is tograms,  the tab les be low provide an overview of  the number of  t imes each spec i f ic  

ra t ing parameter  was inc luded in  a s t ress scenar io  and whether  that  spec i f ic  ra t ing 

scenar io  favoured a l ike- for- l ike payment  a l locat ion (on the r ight )  or  a  pro-rata payment  

a l locat ion (on the le f t ) .  The numbers in  these tab les represent  the number of  scenar ios  

wi th  each spec i f ic  category.  

 
Default timing SLY <SPY SLN <SPN PLY <PPY PLN <PPN  Default timing SLY 

>SPY 

SLN 

>SPN 

PLY 

>PPY 

PLN 

>PPN 

 578 578 578 578   578 578 578 578 

1 0.00 0.00 0.00 0.00  1 0.00 0.00 0.00 0.00 

2 1.00 1.00 1.00 2.00  2 1.00 1.00 1.00 0.00 

3 3.00 6.00 4.00 10.00  3 6.00 4.00 6.00 0.00 

4 2.00 11.00 3.00 16.00  4 14.00 5.00 13.00 0.00 

5 11.00 19.00 17.00 19.00  5 8.00 0.00 2.00 0.00 

6 13.00 15.00 15.00 15.00  6 73.00 71.00 71.00 71.00 

7 23.00 23.00 24.00 24.00  7 101.00 101.00 100.00 100.00 

8 41.00 41.00 49.00 49.00  8 108.00 108.00 100.00 100.00 

9 71.00 71.00 79.00 79.00  9 108.00 108.00 100.00 100.00 

 

I t  appears  as no t  much can be sa id about  the impact  the t iming of  the defaul ts  has on the  

d i f ference between the pai rs ,  o ther  than conf i rming that  the major i ty o f  the observat ions  

show a s l ight  improvement  when a l ike- fo r- l i ke payment  a l locat ion is  used.  Fur ther  

scrut iny,  however,  shows that  the s t ructures wh ich a l low redenominat ion and use a l ike-

for- l ike payment  a l locat ion are ab le to  achieve a  h igher  BDR when the f i rs t  defaul t  occurs  

dur ing the f i rs t  6  years  of  the l i fe t ime of  the t ransact ion.  Presumably th is  d i f ference is  a 

consequence of  the abi l i ty  to  redenominate as the d i f ference d isappears  in  year  7 ,  when 

the re investment  per iod ends (and redenominat ion is  no longer a l lowed).  

 
EURIBOR SLY <SPY SLN 

<SPN 

PLY 

<PPY 

PLN 

<PPN 

 EURIBOR SLY 

>SPY 

SLN 

>SPN 

PLY 

>PPY 

PLN 

>PPN 

FWD 32.00 32.00 31.00 31.00  FWD 73.00 73.00 74.00 74.00 

AAA UP 52.00 62.00 71.00 85.00  AAA UP 106.00 97.00 88.00 74.00 

AAA Down 13.00 13.00 11.00 11.00  AAA Down 72.00 72.00 74.00 74.00 

AAA UP/down 35.00 35.00 43.00 43.00  AAA UP/down 82.00 82.00 74.00 74.00 

AAA down/UP 33.00 45.00 36.00 44.00  AAA down/UP 86.00 74.00 83.00 75.00 

 

The s lope  of  the EURIBOR index does not  lend i tse l f  for  any new conc lus ions to  be 

drawn.  I t  does con f i rm the ear l ie r  observat ion that  the  combinat ion  of  a  l ike- for- l ikes  

payment  a l locat ion and a senior  VFN benef i ts  more f rom an upwards s lop ing EURIBOR 

index than  s t ructures in  which the VFN ranks par i -passu.  
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LIBOR SLY <SPY SLN 

<SPN 

PLY 

<PPY 

PLN 

<PPN 

 LIBOR SLY 

>SPY 

SLN 

>SPN 

PLY 

>PPY 

PLN 

>PPN 

FWD 4.00 4.00 11.00 12.00  FWD 83.00 83.00 76.00 75.00 

AAA UP 106.00 121.00 111.00 123.00  AAA UP 91.00 77.00 87.00 75.00 

AAA Down 2.00 1.00 1.00 1.00  AAA Down 70.00 71.00 71.00 71.00 

AAA UP/down 35.00 34.00 38.00 39.00  AAA UP/down 79.00 80.00 76.00 75.00 

AAA down/UP 18.00 27.00 31.00 39.00  AAA down/UP 96.00 87.00 83.00 75.00 

 

Whi ls t  the in f luence of  the parameter  re la ted to  EURIBOR index isn ’ t  eas i ly deduced,  the 

in f luence of  the LIBOR index seems to  be very outspoken.  Structu res  us ing a pro-rata 

payment  a l locat ion seem to benef i t  great l y f rom an upwards s lop ing LIBOR curve,  whi ls t  

s t ruc tures wi th  l ike- for- l ike payment  a l locat ion  per form bet ter  when the index has any 

other  behaviour .    

 
FX SLY <SPY SLN 

<SPN 

PLY 

<PPY 

PLN 

<PPN 

 FX SLY 

>SPY 

SLN 

>SPN 

PLY 

>PPY 

PLN 

>PPN 

FWD 71.00 82.00 95.00 106.00  FWD 34.00 24.00 11.00 0.00 

AAA UP 9.00 9.00 0.00 0.00  AAA UP 362.00 362.00 371.00 371.00 

AAA Down 85.00 96.00 97.00 108.00  AAA Down 23.00 12.00 11.00 0.00 

 

S imi lar  to  the L IBOR index,  the FX- index shows unequivocal  resul ts .  An upwards moving 

FX- index is  in  favour  o f  a  l ike- fo r- l ike payment  a l locat ion,  whi le  a  pro-rata a l locat ion 

provides be t ter  resul ts  under a forward or  downwards s lop ing FX- index.   

 
Default pattern SLY <SPY SLN 

<SPN 

PLY 

<PPY 

PLN 

<PPN 

 Default pattern SLY 

>SPY 

SLN 

>SPN 

PLY 

>PPY 

PLN 

>PPN 

15/30/30/15/10 63.00 70.00 75.00 86.00  15/30/30/15/10 123.00 116.00 111.00 100.00 

20/20/20/20/20 24.00 25.00 24.00 25.00  20/20/20/20/20 101.00 100.00 101.00 100.00 

25/25/25/25 45.00 57.00 63.00 71.00  25/25/25/25 121.00 110.00 104.00 96.00 

40/20/20/10/10 33.00 35.00 30.00 32.00  40/20/20/10/10 74.00 72.00 77.00 75.00 

 

Th is  outspokenness appears  to  be absent  when the parameter  govern ing the defaul t  

pat ter  is  observed .  Therefore i t  is  conc luded  tha t  BDR a s t ructure inc lud ing a pro- rata o r  

l ike- for- l ike payment  a l locat ion does not  seem to be s ign i f icant l y in f luence by the de faul t  

pat tern used to  s t ress the s t ructures.  Never the less,  the tab le does conf i rm that  the 

s t ructures us ing a l ike for  l ike payment  a l loca t ion genera l l y outper form the s t ructures  

us ing a par i -passu a l locat ion.   
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Interest Indices 

(EURIBOR&LIBOR) 

SLY 

<SPY 

SLN 

<SPN 

PLY 

<PPY 

PLN 

<PPN 

 Interest Indices 

(EURIBOR&LIBOR) 

SLY 

>SPY 

SLN 

>SPN 

PLY 

>PPY 

PLN 

>PPN 

FWD & FWD 0.00 0.00 0.00 0.00  FWD & FWD 15.00 15.00 15.00 15.00 

FWD & AAA UP 24.00 24.00 23.00 23.00  FWD & AAA UP 14.00 14.00 15.00 15.00 

FWD & AAA Down 0.00 0.00 0.00 0.00  FWD & AAA Down 14.00 14.00 14.00 14.00 

FWD & AAA UP/down 8.00 8.00 8.00 8.00  FWD & AAA 

UP/down 

15.00 15.00 15.00 15.00 

FWD & AAA down/UP 0.00 0.00 0.00 0.00  FWD & AAA 

down/UP 

15.00 15.00 15.00 15.00 

AAA UP & FWD 3.00 3.00 7.00 8.00  AAA UP & FWD 20.00 20.00 16.00 15.00 

AAA UP & AAA UP 29.00 37.00 33.00 41.00  AAA UP & AAA UP 26.00 19.00 23.00 15.00 

AAA UP & AAA Down 1.00 0.00 1.00 1.00  AAA UP &AAA 

Down 

14.00 15.00 14.00 14.00 

AAA UP & AAA 

UP/down 

8.00 7.00 12.00 13.00  AAA UP & AAA 

UP/down 

20.00 21.00 16.00 15.00 

AAA UP & AAA 

down/UP 

11.00 15.00 18.00 22.00  AAA UP & AAA 

down/UP 

26.00 22.00 19.00 15.00 

AAA Down & FWD 0.00 0.00 0.00 0.00  AAA Down & FWD 15.00 15.00 15.00 15.00 

AAA Down & AAA UP 10.00 10.00 9.00 9.00  AAA Down & AAA 

UP 

14.00 14.00 15.00 15.00 

AAA Down & AAA 

Down 

0.00 0.00 0.00 0.00  AAA Down & AAA 

Down 

14.00 14.00 14.00 14.00 

AAA Down & AAA 

UP/down 

2.00 2.00 2.00 2.00  AAA Down & AAA 

UP/down 

15.00 15.00 15.00 15.00 

AAA Down & AAA 

down/UP 

1.00 1.00 0.00 0.00  AAA Down & AAA 

down/UP 

14.00 14.00 15.00 15.00 

AAA UP/down & FWD 0.00 0.00 4.00 4.00  AAA UP/down & 

FWD 

19.00 19.00 15.00 15.00 

AAA UP/down & AAA 

UP 

20.00 20.00 20.00 20.00  AAA UP/down & 

AAA UP 

15.00 15.00 15.00 15.00 

AAA UP/down & AAA 

Down 

1.00 1.00 0.00 0.00  AAA UP/down& 

AAA Down 

13.00 13.00 14.00 14.00 

AAA UP/down & AAA 

UP/down  

14.00 14.00 13.00 13.00  AAA UP/down & 

AAA UP/down 

14.00 14.00 15.00 15.00 

AAA UP/down & AAA 

down/UP 

0.00 0.00 6.00 6.00  AAA UP/down & 

AAA down/UP 

21.00 21.00 15.00 15.00 

AAA down/UP & FWD 1.00 1.00 0.00 0.00  AAA down/UP & 

FWD 

14.00 14.00 15.00 15.00 

AAA down/UP & AAA 

UP 

23.00 30.00 26.00 30.00  AAA down/UP & 

AAA UP 

22.00 15.00 19.00 15.00 

AAA down/UP & AAA 

Down 

0.00 0.00 0.00 0.00  AAA down/UP & 

AAA Down 

15.00 15.00 15.00 15.00 

AAA down/UP & AAA 

UP/down 

3.00 3.00 3.00 3.00  AAA down/UP & 

AAA UP/down 

15.00 15.00 15.00 15.00 

AAA down/UP & AAA 

down/UP 

6.00 11.00 7.00 11.00  AAA down/UP & 

AAA down/UP 

20.00 15.00 19.00 15.00 

Total 165.00 187.00 192.00 214.00  Total 419.00 398.00 393.00 371.00 

 

The f ina l  tab le used in  the pai r -wise compar ison  between the s t ructu res  us ing a l ike- for-

l ike and a pro-rata payment  a l locat ion combines the in f luences of  both the in terest  

ind ices.  The da ta in  th is  tab le s t rongly  suggests  that  the s t ructures us ing a pro-rata  

payment  a l locat ion benef i t  f rom an  upwards s lop ing LIBOR index.  Th is  benef i t  seems 

largely  independent  on  the movement  o f  the EURIBOR index.  Neverthe less,  when the  

s lope of  EURIBOR index is  exact l y the oppos i te  of  the s lope of  the LIBOR curve  

s t ructures wi th  l ike- for - l i ke payment  per form bet ter .  
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Conclusion payment al locat ion 

Based on the  conc lus ions formulated above  i t  appears  tha t  the d i f fe rence between a  

s t ructure us ing  a l ike- fo r- l ike payment  a l loca t ion and one  which  uses a  pro-rata payment  

a l locat ion is  ambiguous.  The h is tograms show two d is t inc t ive peaks.  Around the le f t  peak 

a c lus ter  o f  scenar ios  is  formed fo r  which the  pro-rata a l loca t ion outper forms the l ike- for-

l ike a l locat ion,  whi le  th is  is  reversed for  the r ight  peak.  These  peaks are a consequence  

of  the d i f ferent  sens i t i v i t ies  of  the s t ructures to  d i f ferent  ra t ing parameters .  For  one set  o f  

parameters  a l ike - for- l ike payment  a l locat ion c lear ly outper fo rms a pro -rata a l locat ion,  for  

example fo r  a  forward  or  downwards s lop ing  LIBOR index and  an apprec iat ing Ste r l ing.  In  

contrast ,  a  s t ruc ture  us ing a pro- rata payment  a l locat ion has a  h igher  BDR when an  

upwards s lop ing  LIBOR index is  appl ied  and the va lue of  the Pound remains s tab le o r  

deprec iates.   

Redenomination 

This  appendix wi l l  be conc luded wi th  the pai r -wise compar ison between the d i f ferent  

s t ruc tures which a l low for  redenominat ion and those which don’ t .  As redenominat ion is  

on ly a l lowed dur ing the re investment  per iod  ( the f i rs t  6  years  of  the l i fe  o f  the  

t ransact ion) ,  the BDR levels  a re s imi lar  when defau l ts  s tar t  in  year  7  or  la ter .  

Unfor tuna te ly the 585 scenar ios  which were found to  be most  s t ressfu l  for  the tes t -

s t ruc tures inc luded only  133 s t ructures in  which the f i rs t  defaul t  occurs  before year  7 .  

These 133 s t ructures wi l l  be used in th is  compar ison.  A summary of  the d i f ference found 

between the  pai r -wise compared s t ructures is  inc luded in  the tab le be low:  

 
Redenomination SLY-SLN SPY-SPN PLY-PLN PPY-PPN 

Number of changes 133.00 132.00 133.00 132.00 

Average change 1.15% 0.98% 1.91% 2.57% 

Standard deviation 0.02 0.02345 0.03478 0.03236 

Skewness 0,93 1,08517 0,8499 0,08227 

kurtosis 1,97 0,836 1,09489 -0,51409 

 

The summary shows tha t  the abi l i t y  to  redenominate a l lows a s t ructu re to  susta in  a h igher  

defaul t  ra te regard less of  the other  s t ructura l  features.  This  d i f ference  is  most  profound 

when a s t ructure uses a par i -passu rank ing.  Neverthe less the d i f ference remains smal l  in  

absolute terms.  The s tandard deviat ion o f  the  d i f ference between the pai r -wise compared 

s t ructures is  re la t i ve ly smal l ;  ind icat ing that  mos t  va lues only show a  smal l  deviat ion f rom 

the mean.  The s t ructures are s l ight ly skewed to  the le f t  and leptokur t ic .  Th is  t rans lates to  

a d is t r ibut ion which has more mass to the le f t  o f  the mean va lue and ta i l  s l ight ly fa t ter  

than the Gauss ian.  The conc lus ions are conf i rmed by the h is tograms below.   
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In  order  to  determine how the var ious rat ing parameters  contr ibuted to  these resul ts ,  the  

tab les be low provide  an  overview of  the number of  t imes each spec i f ic  ra t ing parameter  

was inc luded in  a s t ress  scenar io  and whether  that  spec i f ic  ra t ing  scenar io  contr ibuted to  

an increase in  the BDR when redenominat ion was a l lowed (on the r igh t )  or  resul ted in  a  

decrease (on the le f t ) .   

 
Default timing SLY <SLN SPY <SPN PLY <PLN PPY <PPN  Default timing SLY 

>SLN 

SPY 

>SPN 

PLY 

>PLN 

PPY 

>PPN 

 133.00 132.00 133.00 132.00   133.00 132.00 133.00 132.00 

1 0.00 0.00 0.00 0.00  1 0.00 0.00 0.00 0.00 

2 1.00 2.00 0.00 1.00  2 1.00 0.00 2.00 1.00 

3 7.00 9.00 3.00 8.00  3 3.00 1.00 7.00 2.00 

4 5.00 11.00 1.00 7.00  4 11.00 5.00 15.00 9.00 

5 6.00 16.00 2.00 8.00  5 13.00 3.00 17.00 11.00 

6 12.00 21.00 42.00 9.00  6 74.00 64.00 44.00 76.00 

7 0.00 0.00 0.00 0.00  7 0.00 0.00 0.00 0.00 

8 0.00 0.00 0.00 0.00  8 0.00 0.00 0.00 0.00 

9 0.00 0.00 0.00 0.00  9 0.00 0.00 0.00 0.00 

 

The tab le cover ing the S&P rat ing parameter  re la ted to  the defaul t  t iming conf i rms the 

expectat ion that  no d i f fe rences would be found when the defaul ts  are s tar ted af ter  year  6 .  

In  addi t ion  i t  seems that  in  most  o f  the  scenar ios ,  regard less of  what  s t ruc tures  are  

compared,  the abi l i t y  to  redenominate he lps per formance.    

 
EURIBOR SLY 

<SLN 

SPY 

<SPN 

PLY 

<PLN 

PPY 

<PPN 

 EURIBOR SLY 

>SLN 

SPY 

>SPN 

PLY 

>PLN 

PPY 

>PPN 

FWD 1.00 4.00 4.00 0.00  FWD 13.00 10.00 10.00 14.00 

AAA UP 25.00 35.00 24.00 26.00  AAA UP 28.00 18.00 29.00 27.00 

AAA Down 0.00 0.00 1.00 0.00  AAA Down 14.00 14.00 13.00 14.00 

AAA UP/down 1.00 3.00 7.00 0.00  AAA UP/down 13.00 10.00 7.00 14.00 

AAA down/UP 4.00 17.00 12.00 7.00  AAA down/UP 34.00 21.00 26.00 30.00 

 

In terest ing ly,  the abi l i t y  to  redenominate makes the s t ructures more  sens i t ive to  an  

upwards s lop ing EURIBOR index.  This  becomes apparent  in  the tab le  in  the form of  a  

re la t ive ly large number  of  observat ions in  the  le f t  tab le  s ign i fy ing a decrease in  the BDR.  

 
LIBOR SLY 

<SLN 

SPY 

<SPN 

PLY 

<PLN 

PPY 

<PPN 

 LIBOR SLY 

>SLN 

SPY 

>SPN 

PLY 

>PLN 

PPY 

>PPN 

FWD 2.00 3.00 12.00 2.00  FWD 15.00 14.00 5.00 15.00 

AAA UP 12.00 26.00 6.00 12.00  AAA UP 35.00 21.00 41.00 34.00 

AAA Down 3.00 2.00 10.00 1.00  AAA Down 9.00 9.00 2.00 11.00 

AAA UP/down 1.00 2.00 6.00 1.00  AAA UP/down 15.00 14.00 10.00 15.00 

AAA down/UP 13.00 26.00 14.00 17.00  AAA down/UP 28.00 15.00 27.00 24.00 

 

S imul taneous ly,  the s t ructures which a l lowed to  redenomina te appear to  be  more  

sens i t ive to  an upwards  moving  LIBOR index.  The notable except ion  be ing the s t ruc tures  
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which inc lude a par i -passu rank ing VFN and  a l ike- for- l ike payment  a l locat ion,  which 

appears  to  be more  prone to  a forward or  downwards moving L IBOR index.   

 
FX SLY 

<SLN 

SPY 

<SPN 

PLY 

<PLN 

PPY 

<PPN 

 FX SLY 

>SLN 

SPY 

>SPN 

PLY 

>PLN 

PPY 

>PPN 

FWD 18.00 27.00 9.00 24.00  FWD 16.00 7.00 25.00 9.00 

AAA UP 3.00 10.00 35.00 0.00  AAA UP 68.00 60.00 36.00 71.00 

AAA Down 10.00 22.00 4.00 9.00  AAA Down 18.00 6.00 24.00 19.00 

 

S imi lar  to  the LIBOR index,  the FX- index shows unambiguous resul ts .  Under an upwards 

moving FX- index the abi l i ty  to  redenominate appears  more va luable than  under the other  

FX scenar ios .  Again the  notable except ion is  the PLY -  PLN pai r ,  fo r  which a s ign i f icant 

number of  scenar ios  show a dec l ine  in  the BDR when the Ster l ing apprec iates or  

deprec iates against  the Euro.  

 
Default pattern SLY 

<SLN 

SPY 

<SPN 

PLY 

<PLN 

PPY 

<PPN 

 Default pattern SLY 

>SLN 

SPY 

>SPN 

PLY 

>PLN 

PPY 

>PPN 

15/30/30/15/10 19.00 33.00 23.00 20.00  15/30/30/15/10 35.00 20.00 31.00 34.00 

20/20/20/20/20 2.00 2.00 15.00 0.00  20/20/20/20/20 25.00 25.00 12.00 27.00 

25/25/25/25 9.00 21.00 9.00 11.00  25/25/25/25 40.00 28.00 40.00 37.00 

40/20/20/10/10 1.00 3.00 1.00 2.00  40/20/20/10/10 2.00 0.00 2.00 1.00 

 

In  the tab le re la ted to  the defaul t  pat te rn no s ign i f icant  d i f ferences appear between the  

var ious pai rs ,  o ther  than the increased sens i t iv i t y  o f  the PLY -  PLN pai r  to  a  

20/20/20/20/20 de faul t  pat tern.   
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Interest Indices 

(EURIBOR&LIBOR) 

SLY 

<SLN 

SPY 

<SPN 

PLY 

<PLN 

PPY 

<PPN 

 Interest Indices 

(EURIBOR&LIBOR) 

SLY 

>SLN 

SPY 

>SPN 

PLY 

>PLN 

PPY 

>PPN 

FWD & FWD 0.00 0.00 2.00 0.00  FWD & FWD 3.00 3.00 1.00 3.00 

FWD & AAA UP 1.00 1.00 0.00 0.00  FWD & AAA UP 2.00 2.00 3.00 3.00 

FWD & AAA Down 0.00 1.00 2.00 0.00  FWD & AAA Down 2.00 1.00 0.00 2.00 

FWD & AAA UP/down 0.00 1.00 0.00 0.00  FWD & AAA 

UP/down 

3.00 2.00 3.00 3.00 

FWD & AAA down/UP 0.00 1.00 0.00 0.00  FWD & AAA 

down/UP 

3.00 2.00 3.00 3.00 

AAA UP & FWD 2.00 2.00 5.00 2.00  AAA UP & FWD 3.00 3.00 0.00 3.00 

AAA UP & AAA UP 9.00 17.00 4.00 10.00  AAA UP & AAA UP 14.00 6.00 19.00 13.00 

AAA UP & AAA Down 2.00 1.00 3.00 1.00  AAA UP &AAA 

Down 

1.00 2.00 0.00 2.00 

AAA UP & AAA 

UP/down 

1.00 1.00 3.00 1.00  AAA UP & AAA 

UP/down 

3.00 3.00 1.00 3.00 

AAA UP & AAA 

down/UP 

11.00 14.00 9.00 12.00  AAA UP & AAA 

down/UP 

7.00 4.00 9.00 6.00 

AAA Down & FWD 0.00 0.00 0.00 0.00  AAA Down & FWD 3.00 3.00 3.00 3.00 

AAA Down & AAA UP 0.00 0.00 0.00 0.00  AAA Down & AAA 

UP 

3.00 3.00 3.00 3.00 

AAA Down & AAA 

Down 

0.00 0.00 0.00 0.00  AAA Down & AAA 

Down 

2.00 2.00 2.00 2.00 

AAA Down & AAA 

UP/down 

0.00 0.00 1.00 0.00  AAA Down & AAA 

UP/down 

3.00 3.00 2.00 3.00 

AAA Down & AAA 

down/UP 

0.00 0.00 0.00 0.00  AAA Down & AAA 

down/UP 

3.00 3.00 3.00 3.00 

AAA UP/down & FWD 0.00 1.00 3.00 0.00  AAA UP/down & 

FWD 

3.00 2.00 0.00 3.00 

AAA UP/down & AAA 

UP 

0.00 1.00 0.00 0.00  AAA UP/down & 

AAA UP 

3.00 2.00 3.00 3.00 

AAA UP/down & AAA 

Down 

1.00 0.00 2.00 0.00  AAA UP/down& 

AAA Down 

1.00 1.00 0.00 2.00 

AAA UP/down & AAA 

UP/down  

0.00 0.00 1.00 0.00  AAA UP/down & 

AAA UP/down 

3.00 3.00 2.00 3.00 

AAA UP/down & AAA 

down/UP 

0.00 1.00 1.00 0.00  AAA UP/down & 

AAA down/UP 

3.00 2.00 2.00 3.00 

AAA down/UP & FWD 0.00 0.00 2.00 0.00  AAA down/UP & 

FWD 

3.00 3.00 1.00 3.00 

AAA down/UP & AAA 

UP 

2.00 7.00 2.00 2.00  AAA down/UP & 

AAA UP 

13.00 8.00 13.00 12.00 

AAA down/UP & AAA 

Down 

0.00 0.00 3.00 0.00  AAA down/UP & 

AAA Down 

3.00 3.00 0.00 3.00 

AAA down/UP & AAA 

UP/down 

0.00 0.00 1.00 0.00  AAA down/UP & 

AAA UP/down 

3.00 3.00 2.00 3.00 

AAA down/UP & AAA 

down/UP 

2.00 10.00 4.00 5.00  AAA down/UP & 

AAA down/UP 

12.00 4.00 10.00 9.00 

Total 31,00 57,00 48,00 33,00  Total 102,00 75,00 85,00 99,00 

The low number of  scenar ios  e l ig ib le  for  the pai r -wise compar ison and the large number 

of  combinat ions between in terest  ind ices s ign i f icant ly l imi ts  the po tent ia l  o f  th is  f ina l  

analys is .  The l imi ted number of  observat ions s ign i f icant ly reduces the va l id i t y o f  the  

potent ia l  conc lus ions.  Therefore no conc lus ions wi l l  be drawn wi th  regards to  the  

movement  o f  the  in terest  ra te ind ices and the ef fec ts  on  the s t ructures a l lowed to  

redenominate.  
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Conclusion redenomination 

Based on the analys is  o f  the tes t  resul ts  i t  can be conc luded that  the abi l i t y  to  

redenominate is  on average benef ic ia l  to  a  s t ruc ture.  W i thout  except ion the s t ructures  

which a l low to  redenominate achieve  a h igher  average BDR level  than the s t ructu res 

which don’ t  use th is  feature.  Neverthe less,  the h is tograms show that  the abi l i ty  to  

redenominate is  not  benef ic ia l  for  each  and every scenar io .  Apparen t ly the opt ion  to  

redenominate does increase the s t ructures sens i t iv i t y wi th  regards to  some of  the s t ress  

parameters .  Th is  sens i t iv i t y is  best  observed in  the tab les govern ing the EURIBOR and 

LIBOR index,  where  an  upwards s lope  of  the  index appears  to  be more s t ressfu l  to  a  

redenominat ing s t ructu re.  In terest ing ly,  the reverse of  th is  observat ion appears  to  be t rue  

when both the ind ices fo l low th is  upwards pat te rn.  This  can be observed in  the f ina l  tab le .    
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A.12 Return on Equity 

A.12 Figure 1 :  Re turn on Equi ty o f  the tes t -s t ruc tures when d i f ferent  de faul t  ra tes a re 

appl ied.  

 

A.12 Table 1 :  Return  on  Equi ty o f  the  tes t -s t ruc tures when d i f ferent  defaul t  ra tes are  

appl ied.  

Annual 

default 

rate 

0,0% 1,0% 2,0% 3,0% 4,0% 5,0% 6,0% 7,0% 8,0% 

NWIII 

75% 
20.26% 18.95% 17.58% 15.84% 13.95% 11.62% 8.76% 5.74% 2.36% 

SLY 75% 21.45% 20.28% 19.05% 17.76% 16.40% 14.10% 10.13% 7.78% 4.63% 

SPY 75% 21.24% 20.01% 18.73% 17.36% 15.91% 14.69% 10.70% 8.38% 4.21% 

PPY 75% 19.47% 18.33% 17.13% 15.88% 14.55% 13.13% 10.00% 6.73% 2.86% 

PPN 75% 20.89% 19.72% 18.50% 17.20% 15.84% 14.36% 11.01% 7.77% 3.49% 
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A.12 Figure 2 :  Return on equi ty  o f  the NW II I  us ing when d i f ferent  de faul t  ra tes are  

appl ied.  

 

A.12 Table 2 :  Return on  equi ty o f  the NW II I  us ing when d i f fe rent  de faul t  ra tes are 

appl ied.  

Annual default 

Rate 

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 

Recovery 

Rate 

 

80.0% 20.26% 19.09% 17.86% 16.59% 14.98% 13.06% 11.06% 8.71% 6.13% 

75.0% 20.26% 18.95% 17.58% 15.84% 13.95% 11.62% 8.76% 5.74% 2.36% 

70.0% 20.26% 18.82% 17.28% 15.07% 12.67% 9.81% 6.32% 2.51% -1.91% 
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A.12 Figure 3 :   The re la t ive  EURIBOR Sens i t i v i t y o f  the NW II I ’s  re turn on equi ty .  

 

 

A.12 Table 3 : The re la t i ve  EURIBOR Sens i t i v i t y o f  the NW II I ’s  re turn on equi ty.  
Annual default rate 0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 

Shift interest curve -1.00% 19.66% 18.43% 17.14% 15.48% 13.66% 11.31% 8.48% 5.54% 2.28% 

0.00% 20.26% 18.95% 17.58% 15.84% 13.95% 11.62% 8.76% 5.74% 2.36% 

1.00% 21.14% 19.76% 18.30% 16.49% 14.52% 12.25% 9.47% 6.27% 2.80% 
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A.12 Figure 4 :  The re la t ive  Sensi t iv i ty  to  changes in  the recovery ra te assumpt ions of  the 

SLY’s  re tu rn on equi ty.  

 

 

A.12 Table 4 :  The  re la t i ve  Sensi t iv i ty  to  changes in  the recovery ra te assumpt ions of  the 

SLY’s  re tu rn on equi ty.  

Annual  

default 

rate 

 

0% 1% 2% 3% 4% 5% 6% 7% 8% 

Recovery 

rate 

80% 21.45% 20.40% 19.32% 18.19% 17.02% 15.80% 13.65% 10.12% 7.58% 

75% 21.45% 20.28% 19.05% 17.76% 16.40% 14.10% 10.13% 7.78% 4.63% 

70% 21.45% 20.16% 18.79% 17.33% 15.70% 11.87% 8.40% 4.53% 1.17% 
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A.12 Figure 5 :  The re la t ive  EURIBOR Sens i t i v i t y  o f  the SLY’s  re tu rn on equi ty.  

 

 

A.12 Table 5 : The re la t i ve  EURIBOR Sens i t i v i t y o f  the SLY’s  re tu rn on equi ty.  

Annual 

default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

Shift 

Interest 

Rate 

Curve 

-1% 21.84% 20.75% 19.62% 18.43% 17.19% 15.05% 11.57% 9.24% 6.26% 

0 21.45% 20.28% 19.05% 17.76% 16.40% 14.10% 10.13% 7.78% 4.63% 

1% 21.09% 19.84% 18.53% 17.14% 15.67% 13.22% 8.75% 6.37% 3.28% 
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A.12 Figure 6 :  The re la t ive  LIBOR Sens i t i v i t y o f  the SLY’s  re turn on  equi ty.  

 

A.12 Table 6 : The re la t i ve  LIBOR Sens i t i v i t y o f  the SLY’s  re turn on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

LIBOR Interest Rate 

Curve 

-1% 20.41% 19.23% 17.99% 16.67% 15.29% 12.94% 8.49% 6.18% 3.22% 

0 21.45% 20.28% 19.05% 17.76% 16.40% 14.10% 10.13% 7.78% 4.63% 

1% 22.49% 21.34% 20.13% 18.86% 17.52% 15.28% 11.74% 9.32% 6.20% 
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A.12 Figure 7 :  The re la t ive  FX Sens i t i v i t y o f  the SLY’s  re tu rn on equi ty.  

 

A.12 Table 7 : The re la t i ve  FX Sens i t i v i t y o f  the SLY’s  re tu rn on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

FX Curve 

-10% 21.66% 20.47% 19.23% 17.93% 16.55% 14.28% 10.14% 7.92% 4.86% 

0 21.45% 20.28% 19.05% 17.76% 16.40% 14.10% 10.13% 7.78% 4.63% 

10% 21.26% 20.09% 18.88% 17.62% 16.27% 13.92% 10.28% 7.65% 4.24% 
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A.12 Figure 8 :  The re la t ive  Sensi t iv i ty  to  changes in  the recovery ra te assumpt ions of  the 

SPY’s  re turn on equi ty.  

 

A.12 Table 8 :  The  re la t i ve  Sensi t iv i ty  to  changes in  the recovery ra te assumpt ions of  the 

SPY’s  re turn on equi ty.  

Annual  

default 

rate 

 

0% 1% 2% 3% 4% 5% 6% 7% 8% 

Recovery 

rate 

80% 21.24% 20.15% 19.02% 17.84% 16.59% 15.27% 14.21% 10.45% 8.21% 

75% 21.24% 20.01% 18.73% 17.36% 15.91% 14.69% 10.70% 8.38% 4.21% 

70% 21.24% 19.88% 18.44% 16.88% 15.42% 12.06% 8.34% 4.96% 1.43% 
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A.12 Figure 9 :  The re la t ive  EURIBOR Sens i t i v i t y  o f  the SPY’s  re turn on equi ty.  

 

A.12 Table 9 : The re la t i ve  EURIBOR Sens i t i v i t y o f  the SPY’s  re turn on equi ty.  

Annual 

default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

Shift 

Interest 

Rate 

Curve 

-1% 21.74% 20.62% 19.45% 18.20% 16.89% 15.77% 12.19% 9.99% 6.96% 

0 21.24% 20.01% 18.73% 17.36% 15.91% 14.69% 10.70% 8.38% 4.21% 

1% 20.77% 19.45% 18.06% 16.58% 14.98% 13.67% 9.29% 6.79% 2.36% 
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A.12 Figure 10:  The re la t ive  LIBOR Sens i t i v i t y o f  the SPY’s  re turn on equi ty.  

 

A.12 Table 10: The re la t ive  LIBOR Sens i t i v i t y o f  the SPY’s  re turn  on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

LIBOR Interest Rate 

Curve 

-1% 20.11% 18.87% 17.56% 16.16% 14.66% 13.42% 9.12% 6.72% 2.49% 

0 21.24% 20.01% 18.73% 17.36% 15.91% 14.69% 10.70% 8.38% 4.21% 

1% 22.37% 21.17% 19.91% 18.57% 17.16% 15.96% 12.28% 9.98% 6.79% 
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A.12 Figure 11:  The re la t ive  FX Sens i t i v i t y o f  the SPY’s  re turn on equi ty .  

 

 

A.12 Table 11: The re la t ive  FX Sens i t i v i t y o f  the SPY’s  re turn on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

FX Curve 

-10% 21.51% 20.27% 18.98% 17.61% 16.14% 14.89% 11.14% 8.67% 5.63% 

0 21.24% 20.01% 18.73% 17.36% 15.91% 14.69% 10.70% 8.38% 4.21% 

10% 20.99% 19.76% 18.49% 17.14% 15.69% 14.49% 10.84% 7.36% 4.18% 
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A.12 Figure 12:  The re la t ive  Sensi t i v i t y to  changes in  the recovery ra te assumpt ions of  

the PPY’s  re turn  on equi ty.  

 

A.12 Table 12:  The re la t ive  Sensi t iv i ty  to  changes in  the recovery ra te assumpt ions of  the 

PPY’s  re turn on equi ty.  

Annual  

default 

rate 

 

0% 1% 2% 3% 4% 5% 6% 7% 8% 

Recovery 

rate 

80% 19.47% 18.46% 17.40% 16.32% 15.18% 13.99% 12.73% 10.14% 6.93% 

75% 19.47% 18.33% 17.13% 15.88% 14.55% 13.13% 10.00% 6.73% 2.86% 

70% 19.47% 18.19% 16.85% 15.42% 13.88% 11.14% 7.27% 2.06% -0.71% 
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A.12 Figure 13:  The re la t ive  EURIBOR Sens i t i v i ty o f  the PPY’s  re turn on  equi ty.  

 

A.12 Table 13: The re la t ive  EURIBOR Sens i t i v i t y  o f  the PPY’s  re turn on equi ty.  

Annual 

default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

Shift 

Interest 

Rate 

Curve 

-1% 19.71% 18.65% 17.55% 16.39% 15.17% 13.88% 11.10% 8.02% 4.53% 

0 19.47% 18.33% 17.13% 15.88% 14.55% 13.13% 10.00% 6.73% 2.86% 

1% 19.24% 18.02% 16.74% 15.40% 13.97% 12.43% 8.96% 5.49% 1.18% 
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A.12 Figure 14:  The re la t ive  LIBOR Sens i t i v i t y o f  the PPY’s  re turn on equi ty.  

 

A.12 Table 14: The re la t ive  LIBOR Sens i t i v i t y o f  the PPY’s  re turn  on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

LIBOR Interest Rate 

Curve 

-1% 18.52% 17.36% 16.15% 14.88% 13.53% 12.02% 8.64% 5.27% 1.10% 

0 19.47% 18.33% 17.13% 15.88% 14.55% 13.13% 10.00% 6.73% 2.86% 

1% 20.42% 19.29% 18.11% 16.88% 15.58% 14.19% 11.36% 8.17% 4.50% 
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A.12 Figure 15:  The re la t ive  FX Sens i t i v i t y o f  the PPY’s  re turn on equi ty .  

 

 

A.12 Table 15: The re la t ive  FX Sens i t i v i t y o f  the PPY’s  re turn on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

FX Curve 

-10% 19.69% 18.53% 17.33% 16.07% 14.73% 13.30% 9.89% 6.91% 2.93% 

0 19.47% 18.33% 17.13% 15.88% 14.55% 13.13% 10.00% 6.73% 2.86% 

10% 19.26% 18.12% 16.94% 15.70% 14.37% 12.96% 10.04% 6.66% 1.90% 
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A.12 Figure 16:  The re la t ive  Sensi t i v i t y to  changes in  the recovery ra te assumpt ions of  

the PPN’s  re tu rn on equi ty.  

 

 

A.12 Table 16: The re la t ive  Sensi t iv i ty  to  changes in  the recovery ra te assumpt ions of  the 

PPN’s  re turn on  equi ty.  

Annual  

default 

rate 

 

0% 1% 2% 3% 4% 5% 6% 7% 8% 

Recovery 

rate 

80% 20.9% 19.9% 18.8% 17.7% 16.5% 15.2% 13.9% 10.9% 8.0% 

75% 20.9% 19.7% 18.5% 17.2% 15.8% 14.4% 11.0% 7.8% 3.5% 

70% 20.9% 19.6% 18.2% 16.8% 15.2% 12.3% 8.5% 2.6% -2.4% 
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A.12 Figure 17:  The re la t ive  EURIBOR Sens i t i v i ty o f  the PPN’s  re turn on equi ty .  

 

A.12 Table 17: The re la t ive  EURIBOR Sens i t i v i t y  o f  the PPN’s  re turn on  equi ty.  

Annual 

default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

Shift 

Interest 

Rate 

Curve 

-1% 21.3% 20.2% 19.1% 17.9% 16.7% 15.3% 12.4% 9.4% 5.6% 

0 20.9% 19.7% 18.5% 17.2% 15.8% 14.4% 11.0% 7.8% 3.5% 

1% 20.5% 19.3% 18.0% 16.6% 15.1% 13.5% 9.7% 6.2% 1.4% 
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A.12 Figure 18:  The re la t ive  LIBOR Sens i t i v i t y o f  the PPN’s  re turn on equi ty.  

 

A.12 Table 18: The re la t ive  LIBOR Sens i t i v i t y o f  the PPN’s  re tu rn on equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

LIBOR Interest 

Rate Curve 

-1% 19.9% 18.7% 17.4% 16.1% 14.7% 13.2% 9.5% 6.1% 1.5% 

0 20.9% 19.7% 18.5% 17.2% 15.8% 14.4% 11.0% 7.8% 3.5% 

1% 21.9% 20.8% 19.6% 18.3% 17.0% 15.5% 12.5% 9.4% 5.4% 
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A.12 Figure 19:  The re la t ive  FX Sens i t i v i t y o f  the PPN’s  re turn  on equi ty .  

 

 

A.12 Table 19: The re la t ive  FX Sens i t i v i t y o f  the PPN’s  re turn on  equi ty.  

Annual default 

rate 
0% 1% 2% 3% 4% 5% 6% 7% 8% 

FX Curve 

-10% 21.1% 20.0% 18.7% 17.4% 16.1% 14.6% 10.8% 8.0% 3.6% 

0 20.9% 19.7% 18.5% 17.2% 15.8% 14.4% 11.0% 7.8% 3.5% 

10% 20.7% 19.5% 18.3% 17.0% 15.6% 14.2% 11.0% 7.6% 2.3% 
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