
Week	
  4	
  Lesson	
  2:	
  External	
  Credit	
  ra5ngs	
  

Hi.	
  How	
  o'en	
  have	
  you	
  read	
  or	
  heard	
  something	
  like	
  "this	
  company	
  is	
  AAA?"	
  

Or	
  "That	
  country	
  has	
  been	
  downgraded	
  from	
  AAA	
  to	
  AA+"?	
  

Yes,	
  the	
  topic	
  of	
  today	
  are	
  credit	
  raCngs.	
  

At	
   the	
   end	
   of	
   this	
   class,	
   you	
   will	
   be	
   able	
   to	
   understand	
   and	
   use	
   credit	
   raCngs,	
   at	
   least	
  
basically.	
  

The	
   goal	
   of	
   a	
   credit	
   raCng	
   to	
   provide	
   reliable	
   informaCon	
   about	
   credit	
   quality,	
   about	
   the	
  
credit	
  worthiness	
  of	
  a	
  counterparty.	
  

A	
  company,	
  a	
  country,	
  and	
  so	
  on.	
  

It	
  can	
  be	
  a	
  number,	
  a	
  combinaCon	
  of	
  leFers,	
  but	
  it	
  is	
  just	
  of	
  way	
  of	
  communicaCng	
  a	
  much	
  
more	
  important	
  quanCty:	
  the	
  probability	
  of	
  default.	
  

When	
   using	
   credit	
   raCngs,	
   the	
   implicit	
   assumpCon	
   is	
   that	
   the	
   informaCon	
   provided	
   by	
   a	
  
raCng	
  fully	
  determines	
  the	
  probability	
  of	
  default	
  of	
  our	
  counterparty.	
  

Very	
  o'en	
  we	
  listen	
  to	
  statements	
  like:	
  "that	
  company	
  is	
  BBB".	
  

Let	
  me	
  be	
  a	
  liFle	
  pedanCc.	
  That	
  is	
  not	
  fully	
  correct.	
  

From	
  a	
  theoreCcal	
  point	
  of	
  view,	
  a	
  credit	
  raCng	
  is	
  always	
  an	
  aFribute	
  of	
  a	
  bond	
  issue,	
  not	
  of	
  
a	
  company.	
  

It	
  could	
  happen	
  that	
  the	
  same	
  company	
  has	
  different	
  bond	
  issues	
  with	
  different	
  raCngs.	
  

However,	
   since	
  most	
  of	
   the	
  Cmes	
  all	
   the	
  bonds	
   issued	
  by	
  a	
  given	
  company	
  have	
   the	
  same	
  
raCng,	
  people	
  tend	
  to	
  associate	
  raCngs	
  to	
  companies	
  and	
  not	
  to	
  their	
  specific	
  bonds.	
  

As	
  you	
  probably	
  know,	
  credit	
  raCngs	
  are	
  provided	
  by	
  raCng	
  agencies.	
  

The	
  three	
  major	
  raCng	
  agencies	
  are	
  Moody's,	
  Standard	
  and	
  Poor's	
  and	
  Fitch.	
  

Together	
  they	
  control	
  more	
  than	
  90%	
  of	
  the	
  raCngs	
  market.	
  

Even	
  if	
  there	
  are	
  differences	
  in	
  the	
  scales	
  they	
  use	
  and	
  in	
  the	
  specific	
  probabiliCes	
  of	
  default	
  
of	
  a	
  bond	
  issue,	
  the	
  raCngs	
  of	
  these	
  3	
  companies	
  are	
  considered	
  comparable.	
  

Credit	
  raCngs	
  are	
  o'en	
  used	
  to	
  define	
  the	
  speculaCve	
  nature	
  of	
  a	
  bond.	
  

A	
  bond	
  issue	
  (or	
  a	
  company)	
  whose	
  raCng	
  is	
  at	
   least	
  BBB-­‐,	
  according	
  to	
  Fitch	
  and	
  Standard	
  
and	
  Poor's,	
  or	
  Baa3	
  according	
  to	
  Moody's,	
  is	
  said	
  to	
  be	
  in	
  the	
  investment	
  grade.	
  

In	
  other	
  words,	
   it	
   is	
  considered	
  safe	
  enough	
  to	
  be	
  a	
  reliable	
   investment,	
  and	
  therefore	
  we	
  
accept	
  lower	
  returns.	
  



A	
  bond	
  issue	
  that	
  is	
  below	
  those	
  thresholds	
  is	
  said	
  to	
  be	
  in	
  the	
  speculaCve	
  grade.	
  

We	
  can	
  expect	
  higher	
  returns	
  but,	
  also,	
  higher	
  risks.	
  

Here	
  you	
  can	
  see	
  an	
  example	
  of	
  raCng	
  scale	
  by	
  Standard	
  and	
  Poor's.	
  

I	
  suggest	
  you	
  to	
  have	
  look	
  at	
  the	
  websites	
  of	
  the	
  different	
  agencies,	
  since	
  you	
  can	
  find	
  a	
  lot	
  
of	
  interesCng	
  informaCon.	
  

One	
  of	
  the	
  goals	
  of	
  raCng	
  agencies	
  is	
  raCngs	
  stability.	
  

A	
  raCng	
  agency	
  always	
  tries	
  to	
  avoid	
  the	
  so-­‐called	
  raCngs	
  reversal,	
  where	
  a	
  company's	
  bonds	
  
are	
  downgraded	
  and	
  then	
  upgraded	
  again	
  (or	
  vice	
  versa)	
  a	
  few	
  weeks	
  later.	
  

This	
   means	
   that	
   raCngs	
   change	
   only	
   when	
   there	
   is	
   a	
   clear	
   reason	
   to	
   think	
   that	
   the	
  
creditworthiness	
  of	
  a	
  company	
  will	
  experience	
  a	
  long-­‐term	
  change.	
  

In	
   other	
   words,	
   raCng	
   agencies	
   try	
   to	
   rate	
   through	
   the	
   cycle,	
   ignoring	
   the	
   conCngent	
  
situaCon	
   of	
   the	
   economy,	
   unless	
   there	
   are	
   strong	
   signals	
   of	
   a	
   significant	
   impact	
   on	
   the	
  
survivorship	
  of	
  a	
  given	
  company.	
  

This	
  is	
  a	
  major	
  difference	
  with	
  default	
  models,	
  but	
  we	
  will	
  come	
  back	
  to	
  this	
  later	
  on.	
  

RaCng	
  agencies	
  essenCally	
  provide	
  two	
  types	
  of	
  products,	
  in	
  terms	
  of	
  PD:	
  Historical	
  default	
  
probabiliCes,	
  and	
  equity-­‐based	
  predicCons.	
  

This	
  week	
  we	
  will	
  consider	
  the	
  first	
  ones.	
  

Equity-­‐based	
  predicCons,	
  as	
  those	
  of	
  Moody's	
  KMV	
  model,	
  will	
  be	
  discussed	
  next	
  week.	
  

This	
  table	
  is	
  a	
  typical	
  example	
  of	
  transiCon	
  matrix,	
  produced	
  by	
  raCng	
  agencies.	
  

It	
   contains	
   informaCon	
  about	
   the	
  possibility	
   that	
   a	
  bond	
   (company)	
   in	
   a	
   given	
   raCng	
   class	
  
moves	
  to	
  another	
  class	
  in	
  1	
  year.	
  

The	
  last	
  column	
  contains	
  the	
  probability	
  of	
  default	
  by	
  the	
  end	
  of	
  the	
  year.	
  

These	
  numbers	
  are	
  simply	
  obtained	
  using	
  historical	
  data.	
  	
  

The	
  agencies	
  collect	
  an	
  enormous	
  amount	
  of	
  data.	
  

Then,	
  every	
  year,	
  the	
  count	
  the	
  number	
  of	
  defaults,	
  the	
  number	
  of	
  companies	
  whose	
  raCng	
  
has	
  changed,	
  and	
  so	
  on.	
  

They	
  do	
  this	
  every	
  year,	
  and	
  then	
  they	
  take	
  averages	
  over	
   large	
  Cme	
  windows,	
   in	
  order	
   to	
  
avoid	
  business	
  cycles	
  effects.	
  

SomeCmes	
  these	
  empirical	
  frequencies	
  are	
  corrected	
  using	
  some	
  internal	
  correcCon	
  factor,	
  
but	
  we	
  can	
  simplify	
  by	
  saying	
  that	
  historical	
  PDs	
  are	
  simply	
  the	
  historical	
  default	
  frequencies	
  
observed	
  in	
  the	
  data,	
  for	
  the	
  different	
  raCng	
  classes.	
  



Ok,	
   but	
   assume	
   that	
   a	
   new	
   company	
   enters	
   the	
   market.	
   That	
   company	
   was	
   not	
   present	
  
before.	
  

How	
  can	
  we	
  assign	
  it	
  to	
  a	
  given	
  raCng	
  class?	
  

In	
  that	
  case,	
  raCng	
  agencies	
  use	
  internal	
  models	
  based	
  on	
  discriminant	
  analysis.	
  

Just	
  be	
  paCent	
  and	
  you	
  will	
  see.	
  

Let's	
  play	
  for	
  a	
  moment.	
  

What	
   is	
   the	
  probability	
   that	
  a	
  B	
  bond	
   issue,	
  or	
  company,	
   to	
  use	
   the	
  common	
  terminology,	
  
defaults	
  by	
  the	
  end	
  of	
  the	
  year?	
  

This	
  is	
  5.20%.	
  

And	
  what	
  is	
  the	
  probability	
  that	
  a	
  AAA	
  company	
  will	
  move	
  to	
  the	
  A	
  class	
  by	
  the	
  end	
  of	
  the	
  
year?	
  

Simple:	
  0.68%.	
  

And	
  finally,	
  what	
  is	
  the	
  1-­‐year	
  PD	
  of	
  a	
  AA	
  company?	
  	
  

EssenCally	
  0%.	
  

RaCng	
   agencies	
   also	
   produce	
   tables	
   which	
   contain	
   the	
   cumulaCve	
   PD	
   over	
   larger	
   Cme	
  
horizons.	
  

As	
  you	
  can	
  expect,	
  the	
  probability	
  of	
  default	
  increases	
  with	
  Cme.	
  

This	
  is	
  due	
  to	
  the	
  fact	
  	
  that	
  uncertainty	
  increases.	
  

A	
  company	
  which	
  is	
  healthy	
  today	
  could	
  be	
  in	
  a	
  bad	
  financial	
  situaCon	
  five	
  years	
  from	
  now.	
  

Look	
  at	
  the	
  table.	
  

What	
  is	
  the	
  probability	
  of	
  default	
  of	
  a	
  CCC	
  bond	
  by	
  the	
  end	
  of	
  the	
  second	
  year?	
  

We	
  can	
  read	
  this	
  in	
  the	
  table:	
  26.92%.	
  

And	
  what	
  is	
  the	
  probability	
  that	
  the	
  same	
  bond	
  defaults	
  during	
  the	
  second	
  year?	
  

In	
  that	
  case	
  we	
  need	
  to	
  take	
  the	
  difference	
  between	
  26.92%	
  (the	
  probability	
  of	
  defaulCng	
  by	
  
the	
  end	
  of	
  the	
  second	
  year)	
  and	
  19.79%,	
  that	
   is	
  the	
  probability	
  of	
  defaulCng	
  by	
  the	
  end	
  of	
  
the	
  first	
  year.	
  

The	
  result	
  is	
  7.13%.	
  

This	
  is	
  the	
  probability	
  of	
  defaulCng	
  during	
  the	
  second	
  year,	
  and	
  not	
  before.	
  

This	
  is	
  called	
  uncondiConal	
  probability	
  of	
  default.	
  



Now,	
  what	
  is	
  the	
  probability	
  that	
  a	
  CCC	
  bond	
  will	
  default	
  during	
  the	
  second	
  year	
  GIVEN	
  that	
  
it	
  does	
  not	
  default	
  during	
  the	
  first	
  year?	
  

The	
  answer	
  is	
  the	
  so-­‐called	
  condiConal	
  probability.	
  

We	
  first	
  compute	
  the	
  probability	
  of	
  not	
  defaulCng	
  by	
  the	
  end	
  of	
  year	
  1,	
  that	
  is	
  80.21%.	
  

We	
   have	
   already	
   computed	
   the	
   uncondiConal	
   probability	
   of	
   defaulCng	
   during	
   the	
   second	
  
year.	
  

It	
  was	
  7.13%.	
  

Hence,	
  the	
  condiConal	
  probability	
  is	
  the	
  raCo	
  of	
  these	
  two	
  probabiliCes,	
  that	
  is	
  8.89%.	
  

The	
  raCngs,	
  and	
  hence	
  the	
  PDs	
  we	
  have	
  seen	
  so	
  far,	
  are	
  always	
  defined	
  in	
  years:	
   	
  1	
  year,	
  2	
  
years,	
  etc.	
  

What	
  happens	
  if	
  we	
  are	
  interested	
  in	
  shorter	
  periods?	
  

In	
  this	
  case,	
  raCng	
  agencies	
  provide	
  short-­‐term	
  raCngs.	
  

These	
  raCngs	
  are	
  related	
  to	
  hazard	
  rates.	
  

The	
  hazard	
  rate	
   is	
  the	
  condiConal	
  probability	
  of	
  default	
  computed	
  for	
  an	
   infinitesimal	
  Cme	
  
period	
  of	
  length	
  ∆t	
  tending	
  to	
  0.	
  

Since	
  we	
  would	
  need	
  differenCal	
  calculus	
  to	
  deal	
  with	
  hazard	
  rates,	
  we	
  stop	
  here.	
  

You	
  simply	
  have	
  to	
  remember	
  that	
  raCngs	
  can	
  be	
  defined	
  even	
  for	
  very	
  short	
  periods.	
  

See	
  you	
  next	
  Cme.	
  Bye.


