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-­‐1-­‐

Pym	
  Manopimoke,	
  PhD,	
  Bank	
  of	
  Thailand	
  

PorNolio	
  Theory	
  in	
  PracOce	
  

•  To	
  create	
  an	
  opOmal	
  porNolio,	
  we	
  need	
  to	
  esOmate	
  
the	
  variance/efficient	
  fronOer,	
  MVE	
  porNolio	
  and	
  the	
  
best	
  CAL	
  

•  Step	
  1:	
  Get	
  the	
  inputs	
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A	
  Remedy	
  

•  Use	
  CAPM	
  to	
  determine	
  what	
  the	
  market	
  
believes	
  expected	
  returns	
  should	
  be	
  

•  Use	
  a	
  single	
  factor	
  model	
  to	
  calculate	
  asset	
  
covariances	
  

•  Then	
  we	
  can	
  combine	
  our	
  “views”	
  with	
  the	
  
CAPM-­‐derived	
  esOmates	
  to	
  get	
  porNolio	
  
weights	
  

GeZng	
  Expected	
  Returns	
  

•  To	
  get	
  the	
  market’s	
  beliefs	
  about	
  expected	
  
returns,	
  use	
  the	
  CAPM	
  

•  How	
  to	
  get	
  beta?	
  The	
  standard	
  way	
  to	
  
esOmate	
  a	
  beta	
  is	
  to	
  esOmate	
  the	
  following	
  
characterisOc	
  line	
  equaOon	
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How	
  to	
  esOmate	
  beta?	
  
•  We	
  typically	
  use	
  monthly	
  data	
  

–  Can	
  we	
  use	
  weekly,	
  daily,	
  or	
  intra	
  day	
  data?	
  
•  Betas	
  may	
  change	
  over	
  Ome,	
  thus	
  we	
  use	
  short	
  windows	
  of	
  data	
  (5-­‐

years)	
  
•  Possible	
  reasons	
  

	
  

•  We	
  can	
  use	
  rolling	
  window	
  regressions	
  to	
  esOmates	
  the	
  betas	
  
–  At	
  month	
  t	
  esOmate	
  beta	
  using	
  months	
  t-­‐60	
  through	
  t-­‐1	
  
–  At	
  month	
  t+1	
  esOmate	
  beta	
  using	
  months	
  t-­‐59	
  through	
  t	
  

•  AlternaOvely,	
  use	
  more	
  sophisOcated	
  staOsOcal	
  models	
  that	
  allow	
  
for	
  Ome-­‐variaOon	
  in	
  beta	
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Total	
  versus	
  excess	
  returns	
  

•  If	
  you	
  use	
  total	
  rather	
  than	
  excess	
  returns	
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GeZng	
  the	
  covariances	
  

•  We	
  can	
  esOmate	
  the	
  covariances	
  between	
  
securiOes	
  by	
  assuming	
  that	
  a	
  single	
  index	
  
model	
  describes	
  the	
  returns	
  

GeZng	
  the	
  covariances	
  (cont.)	
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Note:	
  The	
  Single	
  Index	
  Model	
  vs	
  CAPM	
  

•  The	
  single	
  index	
  model	
  is	
  a	
  staOsOcal	
  model	
  
–  It	
  specifies	
  that	
  all	
  common	
  movements	
  between	
  stocks	
  
can	
  be	
  captured	
  by	
  a	
  single	
  index	
  (also	
  called	
  the	
  single	
  
factor	
  model)	
  

–  Can	
  be	
  generalized	
  to	
  mulOple	
  common	
  factors	
  
–  It	
  is	
  a	
  staOsOcal	
  technique	
  designed	
  to	
  esOmate	
  large	
  
covariance	
  matrices	
  

•  The	
  CAPM	
  is	
  an	
  economic	
  model	
  of	
  expected	
  returns	
  
–  It	
  specifies	
  that	
  the	
  market	
  porNolio	
  captures	
  systemaOc	
  
risk	
  

–  However,	
  it	
  does	
  allow	
  securiOes	
  i	
  and	
  j	
  to	
  be	
  correlated	
  
on	
  top	
  of	
  what	
  their	
  covariance	
  with	
  the	
  market	
  porNolio	
  
implies,	
  for	
  instance	
  if	
  they	
  are	
  in	
  the	
  same	
  industry.	
  The	
  
only	
  requirement	
  is	
  that	
  these	
  correlaOons	
  “wash	
  out”	
  as	
  
we	
  add	
  more	
  stocks.	
  

•  Therefore,	
  to	
  construct	
  efficient	
  fronOer	
  based	
  on	
  the	
  
single	
  index	
  model	
  (for	
  100)	
  securiOes,	
  we	
  need	
  
esOmates	
  of	
  the	
  following	
  

•  This	
  is	
  considerably	
  smaller	
  than	
  the	
  5150	
  we	
  had	
  
before.	
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Once	
  you	
  have	
  the	
  inputs…	
  

Step	
  2:	
  Plug	
  expected	
  returns,	
  return	
  standard	
  
deviaOons,	
  correlaOon	
  matrix	
  into	
  Excel	
  
spreadsheet	
  to	
  get	
  the	
  weights	
  that	
  form	
  the	
  
tangency	
  porNolio	
  	
  
-­‐	
  However,	
  there	
  may	
  be	
  Omes	
  when	
  we	
  think	
  
that	
  the	
  market	
  is	
  a	
  lille	
  wrong	
  along	
  one	
  or	
  
more	
  dimensions	
  
-­‐	
  How	
  can	
  we	
  combine	
  our	
  views	
  with	
  what	
  the	
  
market	
  expects?	
  

•  What	
  if	
  I	
  think	
  the	
  market	
  has	
  underesOmated	
  the	
  earnings	
  
that	
  a	
  company	
  will	
  announce	
  next	
  month,	
  eg.	
  the	
  expected	
  
return	
  will	
  be	
  2	
  percent	
  higher	
  than	
  what	
  market	
  expects	
  

•  What	
  if	
  I	
  think	
  its	
  risk	
  (beta)	
  is	
  increasing?	
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Lessons	
  Learnt	
  

Far	
  from	
  everyone	
  agrees…	
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Why?	
  	
  
Reconsider	
  the	
  assumpOons	
  for	
  mean-­‐variance	
  analysis:	
  
•  SeparaOon	
  Theorem	
  

•  No	
  market	
  fricOon	
  	
  

•  No	
  heterogeneity	
  in	
  investors	
  	
  

•  StaOc	
  expected	
  returns	
  and	
  variances	
  	
  

•  Risk	
  averse	
  investor	
  

CAPM	
  and	
  ApplicaOons	
  

•  Whether	
  the	
  CAPM	
  holds	
  in	
  the	
  data	
  is	
  a	
  hotly	
  debated	
  topic	
  
among	
  academics	
  

•  Even	
  if	
  the	
  CAPM	
  is	
  wrong	
  empirically,	
  there	
  are	
  several	
  reasons	
  we	
  
want	
  to	
  spend	
  some	
  Ome	
  with	
  it:	
  

	
  
•  CAPM	
  provides	
  a	
  benchmark	
  rate	
  of	
  return	
  for	
  possible	
  
investments	
  which	
  allows	
  you	
  to	
  measure	
  and	
  compare	
  
porNolio	
  performance	
  

•  IdenOfy	
  inefficient	
  priced	
  assets	
  eg.	
  is	
  the	
  forecast	
  for	
  the	
  stock	
  
more	
  or	
  less	
  than	
  its	
  “fair”	
  return	
  given	
  risk?	
  

•  Discount	
  uncertain	
  cash	
  flow	
  for	
  pricing	
  projects,	
  IPO,	
  non-­‐
traded	
  assets	
  

•  CAPM	
  can	
  help	
  make	
  an	
  educated	
  guess	
  of	
  expected	
  return	
  on	
  
assets	
  not	
  yet	
  traded	
  in	
  the	
  market	
  place.	
  What	
  should	
  be	
  the	
  
IPO	
  of	
  a	
  stock?	
  How	
  will	
  a	
  new	
  investment	
  project	
  affect	
  return	
  
required	
  on	
  a	
  company’s	
  stock?	
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Performance	
  Measurement	
  

•  Compare	
  the	
  performance	
  of	
  mutual	
  funds	
  and	
  fund	
  
managers	
  

IdenOfy	
  inefficient	
  securiOes	
  

•  All	
  efficiently	
  priced	
  assets	
  fall	
  on	
  the	
  SML	
  
•  Which	
  security	
  should	
  we	
  buy/sell?	
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Compute	
  NPV	
  of	
  Uncertain	
  Cash	
  Flows	
  

•  CalculaOng	
  NPV	
  for	
  a	
  project	
  or	
  IPO	
  

EsOmaOng	
  beta	
  for	
  new	
  companies	
  
•  In	
  the	
  absence	
  of	
  historical	
  data,	
  how	
  would	
  we	
  esOmate	
  beta	
  

for	
  new	
  companies?	
  
•  Standard	
  industry	
  pracOce	
  is	
  to	
  use	
  “comparables”	
  
–  Find	
  a	
  similar	
  company	
  and	
  use	
  their	
  beta	
  
–  If	
  a	
  comparable	
  company	
  can’t	
  be	
  found,	
  predict	
  beta	
  
from	
  a	
  sample	
  of	
  companies	
  with	
  similar	
  characterisOcs	
  

•  Which	
  characterisOcs	
  to	
  use?	
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•  Select	
  a	
  sample	
  of	
  companies	
  to	
  esOmate	
  the	
  model	
  
•  EsOmate	
  the	
  beta	
  for	
  these	
  companies	
  using	
  
historical	
  return	
  data	
  

•  Regress	
  esOmated	
  betas	
  on	
  several	
  characterisOcs	
  
that	
  drive	
  betas	
  

Homework	
  

•  Ch	
  7:	
  4-­‐10,	
  17-­‐19	
  
•  Ch	
  9:	
  9a-­‐d,	
  21	
  


