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Real	
  versus	
  nominal	
  returns	
  

•  The	
  Fisher	
  rela8on	
  
	
  	
  	
  	
  	
  	
  	
  Real	
  =	
  Nominal	
  –	
  Expected	
  infla8on	
  

	
  (The	
  rela8onship	
  is	
  in	
  fact	
  a	
  linear	
  approxima8on,	
  but	
  usually	
  
treated	
  as	
  an	
  equality	
  –	
  see	
  BKM)	
  

	
  

Nominal	
  returns	
  influenced	
  by:	
  

•  The	
  supply	
  of	
  funds	
  from	
  savers	
  (eg.	
  households)	
  

•  The	
  demand	
  for	
  funds	
  from	
  businesses	
  	
  

•  Government	
  and	
  Central	
  Bank	
  ac8ons	
  

•  Expected	
  infla8on	
  
-3-!

A	
  First	
  Look	
  at	
  Risk	
  and	
  Return	
  
•  Treasury	
  Bills:	
  An	
  investment	
  in	
  three-­‐month	
  Treasury	
  
bills	
  

•  Corporate	
  Bonds:	
  Long-­‐term,	
  AAA-­‐rated	
  US	
  corporate	
  
bonds	
  with	
  maturi8es	
  of	
  approximately	
  20	
  years.	
  

•  Standard	
  &	
  Poor’s	
  500:	
  90	
  US	
  stocks	
  up	
  to	
  1957	
  and	
  
500	
  a[er	
  that.	
  Leaders	
  in	
  their	
  industries	
  and	
  among	
  
the	
  largest	
  firms	
  traded	
  on	
  US	
  markets.	
  

•  Small	
  stocks:	
  Securi8es	
  traded	
  on	
  the	
  NYSE	
  with	
  
market	
  capitaliza8ons	
  in	
  the	
  bo_om	
  10%	
  

•  World	
  porbolio:	
  Interna8onal	
  stocks	
  from	
  all	
  the	
  
world’s	
  major	
  stock	
  markets	
  in	
  North	
  America,	
  Europe	
  
and	
  Asia.	
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Value	
  of	
  $100	
  invested	
  at	
  the	
  end	
  of	
  1925	
  

-5-!Source: Berk & DeMarzo (2007) 

Takeaways	
  

•  Small	
  stocks	
  had	
  the	
  highest	
  long-­‐term	
  
returns,	
  while	
  T-­‐bills	
  had	
  the	
  lowest	
  long-­‐term	
  
returns.	
  

•  Small	
  stocks	
  had	
  the	
  largest	
  fluctua8ons	
  in	
  
price,	
  while	
  T-­‐bills	
  had	
  the	
  lowest	
  
– Higher	
  risk	
  requires	
  a	
  higher	
  return.	
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Compu8ng	
  Historical	
  Returns	
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Historical	
  Returns	
  

•  Realized	
  return	
  
–  The	
  return	
  that	
  actually	
  occurs	
  over	
  a	
  par8cular	
  8me	
  
period	
  	
  

	
  
	
  
=	
  Dividend	
  Yield	
  +	
  Capital	
  Gain	
  Rate	
  
Note:	
  If	
  you	
  hold	
  the	
  stock	
  beyond	
  the	
  date	
  of	
  the	
  first	
  
dividend,	
  then	
  to	
  compute	
  your	
  return	
  you	
  must	
  specify	
  how	
  
you	
  invest	
  any	
  dividends	
  you	
  receive	
  in	
  the	
  interim.	
  Let’s	
  
assume	
  that	
  all	
  dividends	
  are	
  immediately	
  reinvested	
  and	
  
used	
  to	
  purchase	
  addi8onal	
  shares	
  of	
  the	
  same	
  stock	
  or	
  
security	
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Annualized	
  Historical	
  Return	
  	
  
•  Generally,	
  longer	
  horizons	
  provide	
  greater	
  returns,	
  so	
  we	
  

need	
  to	
  express	
  each	
  rate	
  or	
  return	
  for	
  a	
  common	
  period,	
  
usually	
  over	
  a	
  1-­‐year	
  horizon	
  

•  Effec8ve	
  annual	
  rate	
  (EAR)	
  
	
  Assumes	
  compounded	
  interest,	
  i.e.	
  you	
  calculate	
  interest	
  on	
  
interest	
  too,	
  so	
  your	
  “effec8ve	
  principal”	
  increases	
  	
  

	
  	
  

•  Annual	
  percentage	
  rate	
  (APR)	
  
	
  Rates	
  on	
  short-­‐term	
  investments	
  (T<1)	
  o[en	
  are	
  annualised	
  
using	
  simple	
  interest.	
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Example:	
  Historical	
  Returns	
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•  Ford stock 

What were the historical annualized returns for Ford 
stock in  1999 and in 2008? 
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Annualized	
  Variance	
  

•  Variance	
  is	
  propor8onal	
  to	
  8me	
  
	
  	
  	
  	
  Annualized	
  Variance	
  =	
  	
  
	
  
•  Standard	
  devia8on	
  is	
  propor8onal	
  to	
  the	
  
square	
  root	
  of	
  8me	
  	
  

	
  	
  	
  	
  Annualized	
  Standard	
  Devia8on	
  =	
  

-12-!



7 !

Realized	
  Return	
  for	
  the	
  S&P500,	
  GM	
  and	
  Treasury	
  Bills	
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Empirical	
  Distribu8on	
  of	
  Historical	
  Returns	
  of	
  
Stocks	
  and	
  Bonds	
  

•  Compu8ng	
  Historical	
  Returns	
  
– By	
  coun8ng	
  the	
  number	
  of	
  8mes	
  a	
  realized	
  return	
  
falls	
  within	
  a	
  par8cular	
  range,	
  we	
  can	
  es8mate	
  the	
  
underlying	
  probability	
  distribu8on	
  

– Empirical	
  Distribu8on	
  
• When	
  the	
  probability	
  distribu8on	
  is	
  plo_ed	
  using	
  
historical	
  data	
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Historical	
  distribu8ons	
  of	
  US	
  returns	
  

15 Source: Berk & DeMarzo (2007) 

Average	
  annual	
  returns	
  and	
  vola8lity	
  for	
  US	
  Stocks	
  and	
  
Bonds	
  in	
  the	
  US	
  (1926-­‐2008)	
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Sample	
  Average	
  Annual	
  Return	
  

Where	
  	
  	
  	
  	
  	
  	
  	
  is	
  the	
  realized	
  return	
  of	
  a	
  security	
  in	
  
year	
  t,	
  for	
  years	
  1	
  through	
  T.	
  
•  What	
  is	
  the	
  average	
  annual	
  return	
  for	
  the	
  S&P	
  500	
  from	
  

1999-­‐2008?	
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Rt

The	
  Sample	
  Variance	
  and	
  Vola8lity	
  of	
  Returns	
  

•  Variance	
  es8mate	
  using	
  realized	
  returns	
  
	
  

–  A	
  measure	
  of	
  dispersion	
  (around	
  the	
  mean),	
  i.e.	
  how	
  
observa8ons	
  can	
  possibly	
  deviate	
  from	
  the	
  central	
  
tendency	
  

–  The	
  es8mate	
  of	
  the	
  standard	
  devia8on	
  is	
  the	
  square	
  root	
  
of	
  the	
  variance.	
  This	
  is	
  o'en	
  used	
  as	
  a	
  measure	
  for	
  
vola2lity	
  or	
  risk.	
  

-18-!



10 !

What	
  is	
  the	
  variance	
  and	
  vola8lity	
  of	
  GM’s	
  return	
  during	
  
1999-­‐2008?	
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Other	
  measures	
  of	
  risk	
  
•  Average	
  absolute	
  devia8on	
  

•  Sharpe	
  ra8o	
  
	
  
	
  
	
  
•  Average	
  of	
  the	
  squared	
  devia8ons	
  below	
  the	
  mean	
  (semi	
  

variance)	
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•  Value	
  at	
  risk	
  measure	
  

	
  
•  Expected	
  shorball	
  or	
  condi8onal	
  tail	
  distribu8on	
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Distribu8on	
  of	
  Returns:	
  Non-­‐normality	
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Normal	
  and	
  Skewed	
  Distribu8ons	
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Normal	
  and	
  Fat-­‐tailed	
  distribu8ons	
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Non-­‐normality	
  and	
  risk	
  measures	
  	
  
•  When	
  returns	
  are	
  not	
  normally	
  distributed,	
  vola8lity	
  (standard	
  devia8on)	
  

is	
  no	
  longer	
  a	
  complete	
  measure	
  of	
  risk	
  	
  

•  We	
  then	
  need	
  to	
  consider	
  ‘higher	
  moments’	
  	
  	
  

•  Skewness	
  measures	
  symmetry,	
  and	
  kurtosis	
  ‘peakedness’	
  	
  

•  For	
  normal	
  distribu8ons	
  

•  Stock	
  returns	
  are	
  usually	
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AR	
   GR	
  

Date	
   SET	
  Index	
   AR	
   GR	
  
	
  07/12	
   1,199.30	
   2.32%	
   2.29%	
  
	
  08/12	
   1,227.48	
   2.35%	
   2.32%	
  
	
  09/12	
   1,298.79	
   5.81%	
   5.65%	
  
	
  10/12	
   1,298.87	
   0.01%	
   0.01%	
  
	
  11/12	
   1,324.04	
   1.94%	
   1.92%	
  
	
  12/12	
   1,391.93	
   5.13%	
   5.00%	
  
	
  01/13	
   1,474.20	
   5.91%	
   5.74%	
  
	
  02/13	
   1,541.58	
   4.57%	
   4.47%	
  
	
  03/13	
   1,561.06	
   1.26%	
   1.26%	
  
	
  04/13	
   1,597.86	
   2.36%	
   2.33%	
  
	
  05/13	
   1,562.07	
   -­‐2.24%	
   -­‐2.27%	
  
	
  06/13	
   1,451.90	
   -­‐7.05%	
   -­‐7.31%	
  
	
  07/13	
   1,423.14	
   -­‐1.98%	
   -­‐2.00%	
   0	
  

10	
  

20	
  

30	
  

40	
  

50	
  

60	
  

-­‐36%	
   -­‐31%	
   -­‐26%	
   -­‐22%	
   -­‐17%	
   -­‐12%	
   -­‐7%	
   -­‐3%	
   2%	
   7%	
   12%	
   16%	
   More	
  

Histogram	
  

Mean = 0.93% 
Median = 1.73% 

S.D. = 0.07% 

Data source: CEIC 
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Example:	
  Returns	
  on	
  S&P	
  Global	
  100	
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0
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16
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Series: Return on S&P Global 100
Sample 2000M05 2010M05
Observations 120

Mean      -0.299859
Median   0.351000
Maximum  9.698172
Minimum -26.78273
Std. Dev.   5.438831
Skewness  -1.381392
Kurtosis   7.122558

Jarque-Bera  123.1423
Probability  0.000000

Downside risk 

Tradeoff	
  between	
  Risk	
  and	
  Return	
  of	
  Large	
  Porbolios	
  in	
  
the	
  US	
  -­‐	
  1926-­‐2005	
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What	
  about	
  for	
  individual	
  stocks?	
  

Historical	
  Vola2lity	
  and	
  Return	
  for	
  500	
  individual	
  stocks,	
  1926-­‐2005	
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•  Is	
  there	
  a	
  posi8ve	
  rela8onship	
  between	
  
vola8lity	
  and	
  average	
  returns	
  for	
  individual	
  
stocks?	
  
– There	
  is	
  no	
  precise	
  rela8onship	
  

•  Larger	
  stocks	
  tend	
  to	
  have	
  lower	
  vola8lity	
  than	
  smaller	
  
stocks	
  

•  All	
  stocks	
  tend	
  to	
  have	
  higher	
  risk	
  and	
  lower	
  returns	
  
than	
  large	
  porbolios	
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Common	
  vs	
  Independent	
  Risk	
  

•  Common	
  risk	
  	
  
–  Risk	
  that	
  is	
  perfectly	
  correlated	
  and	
  affects	
  all	
  securi8es	
  	
  
–  Also	
  known	
  as	
  undiversifiable	
  risk,	
  systema8c	
  risk,	
  market	
  
risk	
  

•  Independent	
  risk	
  	
  
–  Risk	
  that	
  is	
  uncorrelated	
  and	
  affects	
  only	
  a	
  par8cular	
  

security	
  
–  Also	
  known	
  as	
  diversifiable	
  risk,	
  firm-­‐specific	
  risk,	
  unique	
  

risk,	
  unsystema8c	
  risk,	
  idiosyncra8c	
  risk	
  

-31-!

Diversifica8on	
  

•  Diversifica8on	
  
–  The	
  averaging	
  out	
  of	
  independent	
  risks	
  in	
  a	
  large	
  

porbolio	
  

•  When	
  many	
  stocks	
  are	
  combined	
  in	
  a	
  large	
  
porbolio,	
  the	
  firm-­‐specific	
  risks	
  for	
  each	
  stock	
  
will	
  average	
  out	
  and	
  be	
  diversified.	
  

•  The	
  systema8c	
  risk,	
  however,	
  will	
  affect	
  all	
  
firms	
  and	
  will	
  not	
  be	
  diversified.	
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Examples	
  
•  Consider	
  two	
  types	
  of	
  firms:	
  

–  Type	
  S	
  firms	
  are	
  affected	
  only	
  by	
  systema8c	
  risk.	
  There	
  is	
  a	
  50%	
  
chance	
  the	
  economy	
  will	
  be	
  strong	
  and	
  type	
  S	
  stocks	
  will	
  earn	
  a	
  
return	
  of	
  40%.	
  There	
  is	
  a	
  50%	
  chance	
  the	
  economy	
  will	
  be	
  weak	
  
and	
  the	
  return	
  will	
  be	
  -­‐20%.	
  Because	
  all	
  these	
  firms	
  face	
  the	
  
same	
  systema8c	
  risk,	
  holding	
  a	
  large	
  porbolio	
  of	
  type	
  S	
  firms	
  
will	
  not	
  diversify	
  the	
  risk.	
  

	
  
–  Type	
  I	
  firms	
  are	
  affected	
  only	
  by	
  firm-­‐specific	
  risks.	
  Their	
  returns	
  
are	
  equally	
  likely	
  to	
  be	
  35%	
  or	
  -­‐25%	
  based	
  on	
  factors	
  specific	
  to	
  
each	
  firm’s	
  local	
  market.	
  Because	
  their	
  risks	
  are	
  firm	
  specific,	
  if	
  
we	
  hold	
  a	
  porbolio	
  of	
  the	
  stocks	
  of	
  many	
  Type	
  I	
  firms,	
  the	
  risk	
  is	
  
diversified.	
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•  Actual	
  firms	
  are	
  affected	
  by	
  both	
  market-­‐wide	
  risks	
  and	
  firm-­‐
specific	
  risks.	
  When	
  firms	
  carry	
  both	
  types	
  of	
  risks,	
  only	
  the	
  
unsystema8c	
  risk	
  will	
  be	
  diversified	
  when	
  many	
  firm’s	
  stocks	
  
are	
  combined	
  into	
  a	
  porbolio.	
  The	
  vola8lity	
  will	
  therefore	
  
decline	
  un8l	
  only	
  the	
  systema8c	
  risk	
  remains.	
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Risk	
  Premium	
  and	
  No	
  Arbitrage	
  
•  The	
  risk	
  premium	
  for	
  diversifiable	
  risk	
  is	
  zero,	
  so	
  
investors	
  are	
  not	
  compensated	
  for	
  holding	
  firm-­‐
specific	
  risk	
  
–  If	
  the	
  diversifiable	
  risk	
  of	
  stocks	
  were	
  compensated,	
  then	
  
investors	
  could	
  buy	
  the	
  stock,	
  earn	
  the	
  premium,	
  and	
  
simultaneously	
  diversify	
  and	
  eliminate	
  the	
  risk	
  

–  By	
  doing	
  so,	
  investors	
  could	
  earn	
  an	
  addi8onal	
  premium	
  
without	
  taking	
  on	
  addi8onal	
  risk.	
  This	
  opportunity	
  to	
  earn	
  
something	
  for	
  nothing	
  would	
  be	
  quickly	
  exploited	
  and	
  
eliminated	
  (no	
  arbitrage)	
  

–  Because	
  investors	
  can	
  eliminate	
  firm	
  specific	
  risk	
  “for	
  free”	
  
by	
  diversifying	
  their	
  porbolios,	
  they	
  will	
  not	
  require	
  or	
  
earn	
  a	
  reward	
  or	
  risk	
  premium	
  for	
  holding	
  it.	
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Risk	
  Premium	
  and	
  No	
  Arbitrage	
  
•  The	
  risk	
  premium	
  of	
  a	
  security	
  is	
  determined	
  by	
  its	
  
systema8c	
  risk	
  and	
  does	
  not	
  depend	
  on	
  diversifiable	
  
risk	
  
–  This	
  implies	
  that	
  a	
  stock’s	
  vola8lity,	
  which	
  is	
  a	
  measure	
  of	
  
total	
  risk	
  (systema8c	
  plus	
  diversifiable	
  risk)	
  is	
  not	
  
especially	
  useful	
  in	
  determining	
  the	
  risk	
  premium	
  that	
  
investors	
  will	
  earn	
  

à	
  Standard	
  devia8on	
  is	
  not	
  an	
  appropriate	
  measure	
  of	
  
risk	
  for	
  an	
  individual	
  security.	
  There	
  should	
  be	
  no	
  clear	
  
rela8onship	
  between	
  vola8lity	
  and	
  average	
  return	
  for	
  
individual	
  securi8es.	
  Consequently,	
  to	
  es8mate	
  a	
  
security’s	
  expected	
  return	
  we	
  need	
  to	
  find	
  a	
  measure	
  of	
  
a	
  security’s	
  systema8c	
  risk	
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Measuring	
  Systema8c	
  Risk	
  

•  To	
  measure	
  the	
  systema8c	
  risk	
  of	
  a	
  stock,	
  
determine	
  how	
  much	
  of	
  the	
  variability	
  of	
  its	
  
return	
  is	
  due	
  to	
  systema8c	
  risk	
  versus	
  
unsystema8c	
  risk	
  
– To	
  determine	
  how	
  sensi8ve	
  a	
  stock	
  is	
  to	
  
systema8c	
  risk,	
  look	
  at	
  the	
  average	
  change	
  in	
  the	
  
return	
  for	
  each	
  1%	
  change	
  in	
  the	
  return	
  of	
  a	
  
porbolio	
  that	
  fluctuates	
  solely	
  due	
  to	
  systema8c	
  
risk	
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Measuring	
  Systema8c	
  Risk	
  

•  Efficient	
  Porbolio	
  
– A	
  porbolio	
  that	
  contains	
  only	
  systema8c	
  risk.	
  
There	
  is	
  no	
  way	
  to	
  reduce	
  the	
  vola8lity	
  of	
  the	
  
porbolio	
  without	
  lowering	
  its	
  expected	
  return.	
  

•  Market	
  Porbolio	
  
– An	
  efficient	
  porbolio	
  that	
  contains	
  all	
  shares	
  and	
  
securi8es	
  in	
  the	
  market	
  	
  

•  The	
  S&P	
  500	
  is	
  o[en	
  used	
  as	
  a	
  proxy	
  for	
  the	
  market	
  
porbolio	
  

-39-!

Measuring	
  Systema8c	
  Risk	
  

•  Sensi8vity	
  to	
  systema8c	
  risk	
  or	
  Beta	
  
–  The	
  expected	
  percent	
  change	
  in	
  the	
  excess	
  return	
  of	
  a	
  
security	
  for	
  a	
  1%	
  change	
  in	
  the	
  excess	
  return	
  of	
  the	
  
market	
  porbolio	
  

•  Beta	
  differs	
  from	
  vola8lity.	
  Vola8lity	
  measures	
  total	
  risk	
  
(systema8c	
  plus	
  unsystema8c	
  risk)	
  while	
  beta	
  is	
  a	
  measure	
  
of	
  only	
  systema8c	
  risk.	
  

•  A	
  security’s	
  beta	
  is	
  how	
  sensi8ve	
  its	
  underlying	
  revenues	
  are	
  
to	
  general	
  economic	
  condi8ons.	
  Stocks	
  in	
  cyclical	
  industries	
  
are	
  likely	
  to	
  be	
  more	
  sensi8ve	
  to	
  systema8c	
  risk	
  and	
  have	
  
higher	
  betas	
  than	
  stocks	
  in	
  less	
  sensi8ve	
  industries	
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