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Over the last five years markets have faced crises affecting portfolios in a way not predicted by financial models:  
Correlations across  risky assets  converged  to one.   This phenomenon  rendered virtually useless a number of  the 
putative diversifiers, such as fixed income, in institutional portfolios, leaving asset managers who believed they were 
well diversified with significant capital  losses.   Clearly,  this  requires  rethinking  the diversification strategy.    In  this 
paper, we explore a promising new approach to diversification: using “Realized equity volatility,” or “REV”.  While a 
number of investors and analysts have been aware of the potential of REV as an equity diversifier – in particular, its 
significant negative  correlation  to  equity  returns  in normal markets  and  even higher negative  correlation during 
periods of market stress ‐ until recently, there appeared no way to access this asset class with low execution costs 
using  liquid  instruments.   Our research  indicates that  it  is possible to cost‐effectively generate return streams that 
are highly correlated with REV using liquid, tradable instruments.  In brief, we have an attractive alternative to fixed 
income for investment portfolios. 

 

I. Introduction 

Over  the  last  five  years  markets  have  faced  crises 
affecting portfolios in a way not predicted by financial models:  
Correlations  across  risky  assets  converged  to  one.    This 
phenomenon  rendered  virtually  useless  a  number  of  the 
putative  diversifiers  in  institutional  portfolios,  leaving  asset 
managers  who  believed  they  were  well  diversified  with 
significant  capital  losses.   Clearly,  this  requires  rethinking  the 
diversification strategy.    It also puts a premium on  identifying 
better  diversifiers,  especially  for  the  equity  holdings  that 
dominate most pension and endowment funds and other long‐
horizon investment portfolios. 

What’s needed  is to  identify asset classes with  long‐term 
return  potential  that  show  low  or  negative  correlation  to 
equities.   

For such an asset class to be attractive as a diversifier it must:  

• have a low or negative correlation to equities; 
• have a positive expected return;  
• be tradable in size without impacting market prices; and 
• have low costs of execution.  

Neither  of  the  conventional  equity  diversifiers  –  short 
equities and long fixed income ‐ meets all of these criteria: 

• Short  equities  are  negatively  correlated  to  equities  and 
can be  traded with  low execution costs, but  they do not 
generate positive long‐term returns. 

• Fixed income has traditionally shown negative correlation 
to  equities  and  is  used  widely  to  mitigate  equity  risk.  
Today,  however,  it  by  no  means  is  clear  that  a  fixed 
income  diversifier  can  be  effective.    The  extremely  low 
interest rates currently prevailing make long fixed income 
a  very  costly  holding,  while  negative  correlation  with 
equities is much less pronounced than in the past.  Finally, 
sovereign  bonds  that  typically  form  the  core  of  an 

investment fund’s fixed income assets are not risk free, as 
recent events have reminded us.   

II. Foundation for a new approach 

In  this  paper, we  explore  a  promising  new  approach  to 
mitigating  equity  risk  that  we  believe  meets  all  four  tests 
enumerated  just above:   “Realized equity volatility,” or “REV”.  
While a number of  investors and analysts have been aware of 
the potential of REV as an equity diversifier –  in particular,  its 
significant  negative  correlation  to  equity  returns  in  normal 
markets and even higher negative correlation during periods of 
market stress ‐ until recently, there appeared no way to access 
this  asset  class  with  low  execution  costs  using  liquid 
instruments.1 

                                                            
1 Some managers have used equity put options and VIX futures to 

obtain equity  volatility exposure.   While put options and VIX  futures 
are  tradable,  they  are  priced  off  implied  volatilities, which measure 
future  volatility  expectations,  rather  than  realized  volatilities.    The 
returns generated by trading these instruments are dependent on the 
changes  in  implied volatility.   A  long position  in VIX  futures or equity 
put options will generate positive  returns  if  implied volatility goes up 
and negative returns if it goes down.  It will not generate any returns if 
the  level  of  the  VIX  remains  unchanged.  Meanwhile,  the  standard 
deviation of the level of VIX is 30%, while that for change in VIX is 67% 
‐ trading VIX as a hedge can be highly risky.   Trading REV,  in contrast, 
depends on  the  level of equity volatility.   A  long position  in REV will 
result  in  higher  (or  lower)  returns  the  larger  (or  smaller)  the  REV  is 
during the period of investment.  A change in REV from one period to 
another will not  affect  the  returns  generated by  the  investment.    In 
other words,  the  volatilities  are  distinct  from  one  another,  and  are 
imperfect substitutes at best.     Moreover, VIX futures mostly trade  in 
contango, meaning that future prices are higher than spot.  The cost of 
the  roll‐down  has  averaged  more  than  3.7%  per  month,  making  it 
expensive  to  use  VIX  futures  as  diversifiers.    Other managers  have 
sourced  REV  through  variance  swaps  in  the OTC market.   However, 
those swaps suffer from high execution costs and expose managers to 
counterparty credit  risk.   Consequently,  they are not attractive when 
the overall size of the equity positions to be diversified is large. 
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Our  research,  however,  indicates  that  it  is  possible  to 
cost‐effectively  generate  return  streams  that  are  highly 
correlated with REV using liquid, tradable instruments.  In brief, 
we  have  an  attractive  alternative  to  fixed  income  for 
investment portfolios. 

Returns  that are correlated  to REV may be generated by 
trading in the same equity instruments used to generate equity 
returns,  say  S&P  500  futures. 2    Contrary  to  the  obvious 
conclusion,  the use of  the  same  instrument  (in  this  case S&P 
500  futures)  does  not mean  that  the  equity  and  REV  asset 
classes  are  capturing  similar  outcomes.    The  manner  of 
investing in S&P 500 futures is very different for the two asset 
classes and this makes all the difference:  The two approaches 
generate two very different return streams. 

The key  to using REV as a diversifier  to equities  rests on 
the negative correlation between the two asset classes.   If we 
follow  classical  finance  literature  and  assume  that  returns of 
the  S&P  500  and  other  equity  markets  follow  a  normal 
distribution,  there  is  little  reason  to  expect  this  negative 
correlation.  In fact, theory would suggest that these two asset 
classes should be uncorrelated and quite  independent of one 
another.  

In practice, the correlation between the monthly realized 
volatility of  the S&P 500  index  (calculated using daily  returns 
data) and monthly S&P 500 returns  is significant and negative 
(‐0.39).  This means that REV is higher when equity returns are 
negative and lower when returns are positive.  The explanation 
for  this  difference  rests  in  behavioral  economics:    Investors 
have  a  significant  fraction  of  their  net  worth  invested  in 
equities.    During  periods  of  market  stress,  they  become 
irrational  sellers of  their equity holdings  and  stock prices  fall 
precipitously.    Equity  volatility  rises  during  these  periods  of 
panic  investor  selling.    On  the  other  hand,  when  equity 
markets trend upward, investors enter the equity market more 
deliberately and equity volatility tends to be lower. 

III. Generating Returns Correlated to REV 

Our research shows that a return stream that is correlated 
to REV may be generated  inexpensively using a simple trading 
strategy.    This  trading  strategy  requires  the  existence  of  a 
liquid  futures market  for  the underlying equity asset –  in  this 
case  a  liquid  futures  market  for  the  S&P  500  index.    The 
following table provides summary characteristics of the returns 
generated  by  this  strategy.  The  table  is  based  on  data  from 
6/1982—9/2011, i.e. data for more than 29 years.  The month 
by month  returns  generated by  this  strategy  are provided  in 
Table  1  (see  Appendix).  These  returns  have  a  correlation  of 
0.77  against  the  monthly  REV,  provided  in  Table  2  (see 

                                                            
2 REV is calculated on a calendar month basis using daily returns of S&P 
500 futures.  

Appendix),  confirming  that  the  trading  strategy  reasonably 
mimics an S&P 500 REV instrument.3 

Table 1: summary characteristics of the returns 

Volatility 
Investment

S&P 500 
TR

Barclay US 
Agg

Average Annual Return  10.3%  12.4%  9.0% 
Annualized Compound Return  9.7%  11.3%  8.8% 

Volatility  10.8%  15.6%  4.7% 

Maximum Drawdown  ‐8.7%  ‐50.9%  ‐5.1% 

Sharpe Ratio (risk free rate 0%)  0.91  0.76  1.84 

RCG Performance Ratio  1.12  0.72  1.14 

10Y Return  194.1%  32.0%  72.2% 

5Y Return  117.5%  ‐5.8%  36.2% 

3Y Return  73.5%  3.7%  25.0% 

Correlation to S&P500 TR  ‐0.39  1.00  0.22 

Slope of regression to S&P 500 TR  ‐0.27  1.00  0.07 

Intercept of regression to S&P 500 TR  13.9%  0.0%  8.1% 

 

The  return  characteristics  delivered  by  this  strategy  are 
consistent with  those  of  a  good  diversifier  as  it  satisfies  the 
four criteria mentioned earlier:  

• a  low  and  stable  negative  correlation  of  ‐0.39  to  S&P  500 
returns;  

• an annualized compound return of 9.7%; 
• tradable in size without affecting market returns; and 
• low  execution  costs  because  it  uses  the  highly  liquid  S&P 

500 futures market. 

Investments  using  this  trading  strategy  would  have 
generated positive returns on a consistent basis. Over the past 
29 years,  these  investments would have had negative annual 
returns  in  only  one  year,  namely  ‐2.5%  in  2010.  Their 
maximum  annual  returns  would  have  been  68.4%  in  1987 
followed  by  61.8%  in  2008.  These  investments  would  have 
generated positive  returns  in  about  75% of  the months over 
the  29  year period with  a  largest  single month  loss of  ‐6.3% 
and a largest single month gain of 46.2%. 

Since  1982,  the  trading  strategy  returns  have  had  a 
maximum drawdown of 8.7% of nominal capital deployed. The 
relatively low drawdown of the strategy (during 1985‐86), and 
its  use  of  futures  instead  of  cash  instruments,  means  the 
nominal capital deployed to this strategy could be reduced.  In 
that  case,  the  maximum  drawdown  would  increase 
proportionately as would the strategy’s annualized compound 
returns.   For example,  if  the nominal  capital allocated  to  the 
strategy  were  halved,  the  maximum  drawdown  would  be 
doubled  and  the  annualized  compound  return would  also be 
doubled. 

The  nominal  value  of  the  futures  exposure  needed  to 
generate these returns would, on average, be a fraction of the 
value of the nominal capital allocated to the strategy.  Over the 

                                                            
3 This correlation of 0.77 is higher than the correlation of 0.74 
between VIX (spot) at month end and the realized volatility in the next 
month. 



_______________
Copyright © 2012

 

past 29 years, t
nominal  capita
futures exposur
double  to  0.5. 
over time, and 
29  years  has  b
nominal capital
leverage would
(which  is  not 
changed since t
2.75  in Octobe
allocated would
the strategy co
leverage but th

All  trading
classified  as  t
following mode
trend  in price m
reverting  strate
trend in prices 
in  the  opposite
the  price  of  a 
capturing retur
trading model. 

A  good  m
that  are  only 
security  and  ar
security.4   In  p
returns  that  a
trend  to  varyin
reverting  mod
generated by  t
generated by th
of the model’s r
its diversificatio
of a portfolio co

The  tradin
reverting  strat
correlation of  t
realized varianc
This correlation
with realized vo

                       
4 As discussed ea
(trend) and realiz
generating return
volatility will appe
mean‐reverting m
of trend, after adj
realized volatility
5 We use variance
correlations as it 
and not the volat
existence of varia

_______________
2 by The Rock Cree

this average has 
l  allocated  to  th
res left unchang
 However,  the 
the strategy’s m
been  as  high  a
 was halved, as 
 be doubled to 9
unreasonable 

then) the maxim
r 2008.   Here ag
d increase the le
ould be  impleme
at would impact

IV. Conce

g  strategies  ma
trend‐following 
els assume, as th
movements of a
egies  on  the  ot
will break and t
e  direction.    Re
security  movin
ns correlated to

mean‐reverting  m
dependent  on
re  independent 
ractice, most m
re  dependent  o
ng  degrees;  as 
el  depends  on
the  trend  comp
he trend compo
returns with the
on benefits and
onstructed using

ng  strategy  we
egy.    To  test 
the  returns gene
ce  (square of vo
n  is 0.88  (as opp
olatility) which is

                       
rlier, there is a ne
ed volatility. Cons
ns that are positive
ear to be negative
model should gene
justing for the dep
.   
e (as opposed to v
is theoretically po
ility – of any retur
ance (as opposed t

_______________
ek Group, LP.  All r

been 0.25.  Con
he  strategy was
ged, the average
leverage  of  the

maximum levera
s  4.9  in  Octobe
suggested abov
9.8.  If we exclu
as  the  marke

mum leverage of 
gain halving the
everage to abou
ented with a co
t average annua

eptual Model 

ay,  at  the  most
or  mean‐reve

heir name sugge
a  security will  c
her  hand  assum
that the security
alized  volatility 
ng  up  and  dow
o REV requires a

model  should  g
  the  realized  v
of  the  underly

mean‐reverting m
on  both  realize
such,  the  effic

n  how  much  o
onent.    The hig
onent, the highe
e returns of a tre
  larger  the pote
g both models. 

e  have  develop
its  efficacy  w

erated by  this s
olatility) of  the 
posed  to  the co
s reasonably clo

              
gative relationship
sequently, mean‐re
ely dependent onl
ely dependent on t
erate returns that 
pendence betwee

volatility) to calcul
ossible to capture o
rn series. This is th
to volatility) swaps

________ 
rights reserved. 

nsequently, if th
s halved and  th
e leverage woul
e  strategy  varie
age over the pas
er  1987.    If  th
ve, this maximum
de October 198
et  structure  ha
the strategy wa
e nominal capita
t 5.5.  Of course
nstraint on  tota
l returns. 

t  basic  level,  b
erting.    Trend
sts, that the pas
continue.   Mean
me  that  the  pas
y price will mov
is  generated  b

wn  and,  as  such
a mean‐revertin

generate  return
volatility  of  th
ying  trend  in  th
models  generat
ed  volatility  an
cacy  of  a  mean
of  its  return  i
gher  the  fractio
er the correlatio
end model, lowe
ential drawdow

ped  is  a  mean
we  calculate  th
strategy with  th
S&P 500  index.

orrelation of 0.7
ose to that of th

p between returns
everting models 
y on realized 
trend.  A good 
are independent 
n trend and 

ate these 
only variance – 
e reason for the 
s as tail hedges. 

e 
e 
d 
es 
st 
e 
m 
7 
as 
as 
al 
e, 
al 

e 
d‐
st 
n‐
st 
e 
y 
h, 
g 

ns 
e 
e 
e 
d 
n‐
is 
n 
n 
er 
n 

n‐
e 
e 
.5  
7 
e 

s 

ideal
one. 
corre
ident
and r

that 
past.
the s
this t
capit
adjus
perio

tradi
appr
by in
to  1
equit
mon
calcu
than 
front
show
these

over 
to  a
redu
portf
tradi
portf
maxi
maxi
to  th
summ
portf
prese

Fig
6/

l model that sho
 Moreover, the
elation of  ‐0.39 
tical  to  the  corr
realized variance

A mean‐reverti
prices will mov
.   The key decis
sizing of position
taking into acco
tal  gains/losses
sting  for  any  tr
od.  

V. U

We  analyzed  t
ng  strategy  o
oach.   We gene
ncreasing the allo
00%  in  increm
ty  proportionat
thly basis and  t
ulated over the 
29 years), and 
tier  using  fixed 
wn for compariso
e portfolios is sh

Figure 1A and 
the past 10 yea
n  equity  only 
ces  portfolio  v
folio  volatility 
ng strategy is ab
folio  volatility  is
imum  drawdow
imum drawdow
he  REV  trading 
mary,  the  addit
folio  diversifies
ervation charact

gure  1A  :  The  ret
1982 to 9/2011. 

ould generate re
e returns genera
with  the S&P 5
relation of  ‐0.38
e of S&P 500. 

ing model  assu
ve  in a direction
sion  to be made
ns in the underly
unt the price mo
s  on  the  strat
rend  in  the  sec

Using REV as Por

the  impact  of 
n  portfolios  u
erated  the effici
ocations to the R
ents  of  5%,  an
tely.    The  portf
the  returns and 
two time horizo
10/2001—9/201
income  instead
on in Figure 1.  T
hown in Figure 2

1B shows  that o
ars, the addition 
portfolio  increa
volatility.    The
occurs  when  t
bout 60% of the 
s mirrored by  a
wn,  as  shown  in
n drops from 50
strategy  increa

tion  of  the  trad
  the  portfolio 
teristics.  

turn‐risk  efficient

eturns with a co
ated by the stra
500  return, whic
8 between  reali

mes  a  break  in
n different  from
e by  the  trading
ying security.  It 
oves in the secu
tegy  while  sim
curity  price  ove

rtfolio Hedge 

making  allocati
sing  an  efficie
ient  frontier  (se
REV trading stra
nd  reducing  all
folio  was  rebala
volatility of po

ons, 6/1982—9/
11 (10 years).  T
d  of  REV  as  a  d
The maximum d
2.  

over  the past 29
of the REV trad
ases  portfolio  r
e  maximum  re
the  allocation  t
portfolio.  The r
  reduction  in  th
n  Figure  2A  an
0% to 30% as th
ases  from  0%  t
ding  strategy  to
and  enhances 

t  frontier  for  the 

orrelation of 
tegy have a 
ch  is almost 
ized  returns 

n  trend  and 
m  the  recent 
g  strategy  is 
needs to do 
urity and the 
multaneously 
er  the  time 

ons  to  this 
ent  frontier 
ee Figure 1), 
ategy from 0% 
ocations  to 
anced  on  a 
rtfolio were 
/2011 (more 
The efficient 
diversifier  is 
rawdown of 

9 years and 
ing strategy 
returns  and 
eduction  in 
to  the  REV 
reduction in 
he portfolio 
d  2B.    The 
e allocation 
to  30%.    In 
o  an  equity 
its  capital 

 
period  from 



_______________
Copyright © 2012

 

Figure  1B  :  Th
10/2001 to 9/2

Figure 2A: The
the period from

Figure 2B: The
the period from

Figure 3 co
the S&P 500 an
500 and 50% to
of the capital to
the volatility of
the left tail of th

_______________
2 by The Rock Cree

he  return‐risk  eff
2011 

e maximum drawd
m 6/1982 to 9/20

e maximum drawd
m 10/2001 to 9/2

ompares the freq
nd that of a port
o the REV tradin
o the REV tradin
f the portfolio, a
he return distrib

_______________
ek Group, LP.  All r

ficient  frontier  fo

down vs. the alloc
011. 

down vs. the alloc
2011. 

quency distribut
tfolio with 50% 
ng strategy.  The
ng strategy sign
and more impor
bution.   

________ 
rights reserved. 

r  the  period  from

cation to equity fo

cation to equity fo

tion of returns o
allocated to S&
e allocation to 50
nificantly reduce
rtantly, truncate

 
m 

 
or 

 
or 

of 
P 
0% 
es 
es 

Fig
9/2
for
of 
an

and 
term
for d
cost‐
strea
using
has 
dom
draw
pote

theo
imple
as th
for t
of m
size o
pote
the 
cont
be d
pape
diver
there
inclu

gure  3:  The  frequ
2011. The  red  co
r the S&P 500 inde
returns for a por
d 50% to the REV

The  strong  neg
REV is well docu

m return potentia
diversifying  inves
‐effective manne
am,  which mim
g a simple  tradi
validated  its  a
inant investmen
wdown of  these 
ntial. 
 
The  trading  str
retical  found
ementation of t
he underlying th
his trading strat
arkets.  Consequ
of the equity po
ntial for its use 
size  of  the  fut
ract) puts a cons
iversified  can b
er  has  articulat
rsifier  to  fixed 
e  are many  oth
ding its use in a

uency  chart  is  ba
olored bars  repres
ex, while the blue
rtfolio with 50% a
 trading strategy. 

VI. Conclus

gative  correlatio
umented in liter
al of fixed incom
stment portfolio
er.  Our researc
ics  REV, may  b
ng strategy.   M
attractiveness  a
nt portfolios as i
portfolios with

ategy  that mim
ations.    Mo
the trading strat
eoretical model
tegy  is perhaps 
uently, there is a
ortfolio to be div
by very large inv
tures  contract 
straint on how s
be  –  approximat
ted  the  use  o
income  in  equ

her  potential  us
ctive equity man

ased  on  data  from
sent  the  frequenc
e bars represent t
llocated to the S&

sions 

on  between  equ
rature.  Given th
me, REV is an obv
os  if  it can be ac
ch shows that su
be  generated  in
Moreover, empiri
as  a  diversifier
it reduces the v
hout degrading  t

mics REV  is based
oreover,  the 
tegy worked alm
l.  The S&P 500 
the  largest and 
almost no const
versified.  This o
vestment funds.
(as  with  the  m
small the equity 
tely  $1 million. 
of  REV  as  an 
uity  portfolios, 
ses  of  this  tradi
nagement. 

 

 
m  6/1982  to 
cy of  returns 
he frequency 
&P 500 index 

uity  returns 
he low long‐
vious choice 
ccessed  in a 
uch a return 
nexpensively 
ical analysis 
r  in  equity 
olatility and 
their  return 

d on  strong 
empirical 

most as well 
future used 
most  liquid 
raint on the 
pens up the 
.  Of course, 
mini  futures 
portfolio to 
 While  this 
alternative 
we  believe 
ing  strategy 



__________________________________________________ 
Copyright © 2012 by The Rock Creek Group, LP.  All rights reserved. 

 

 

Appendix 

Table 2 : Monthly returns of the realized equity volatility trading strategy 

 

 

 

 

 

 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
2012 ‐0.8% ‐0.8%
2011 0.2% 0.0% 1.2% ‐0.1% 0.4% 1.1% 0.8% 7.3% 1.8% ‐1.8% 3.5% 1.4% 16.6%
2010 0.3% 0.5% ‐1.7% 0.8% 0.5% 1.6% ‐0.9% 0.5% ‐2.9% ‐0.4% 1.0% ‐1.9% ‐2.5%
2009 2.4% ‐1.1% 6.1% ‐1.9% 0.9% 1.5% ‐1.0% 0.6% 0.3% 1.7% ‐1.0% 0.3% 8.8%
2008 0.3% 0.9% 3.1% 0.0% 0.8% ‐2.1% 2.1% 1.5% 5.0% 11.9% 18.2% 9.2% 61.8%
2007 0.4% 0.9% 1.0% ‐0.4% 0.1% 0.8% 0.8% 2.5% 0.3% 1.0% 1.8% 1.3% 11.1%
2006 0.4% 0.5% 0.4% 0.4% 0.5% 1.1% 0.9% 0.2% 0.2% 0.0% 0.4% 0.3% 5.4%
2005 0.1% 0.3% 0.4% 0.8% 0.1% 0.4% ‐0.2% 0.5% 0.4% 0.9% ‐0.2% 0.4% 3.7%
2004 0.3% 0.2% 0.9% 0.5% 0.5% 0.3% 0.0% 0.7% 0.4% 0.6% ‐0.3% ‐0.1% 4.0%
2003 1.9% 1.1% 2.9% ‐2.1% ‐0.4% 0.9% 0.9% 0.4% 0.7% ‐0.9% 0.4% ‐0.9% 5.0%
2002 1.2% 1.3% 0.3% ‐0.7% 2.0% ‐0.5% 3.7% 4.5% ‐2.6% 3.1% 0.1% ‐0.1% 13.0%
2001 2.1% ‐2.7% 1.4% 1.0% 1.4% 0.5% 1.5% ‐0.7% 0.0% 1.6% ‐1.6% 1.0% 5.5%
2000 1.6% 1.5% ‐0.2% 3.9% 2.4% 1.0% 1.1% ‐1.0% ‐0.7% 3.1% ‐1.1% 3.4% 15.8%
1999 1.7% 1.3% 1.3% 1.1% 1.2% ‐0.3% 0.3% 1.4% 1.4% 0.8% 0.9% ‐0.6% 11.0%
1998 1.7% ‐1.5% ‐0.3% 1.1% 0.6% 1.1% 1.2% ‐6.2% 4.6% ‐0.7% ‐0.3% 0.2% 1.3%
1997 ‐0.7% 1.0% 0.3% 0.6% ‐0.5% 0.8% ‐1.5% 0.4% 0.5% 5.5% 0.7% 1.3% 8.7%
1996 0.6% 0.8% 1.4% 0.8% 0.7% 0.5% 0.3% 0.8% ‐0.7% 0.3% ‐1.7% 0.9% 4.7%
1995 0.1% ‐0.1% 0.3% 0.1% 0.4% 0.4% 0.2% 0.4% ‐0.3% 0.5% ‐0.3% 0.6% 2.4%
1994 ‐0.2% 0.2% ‐0.3% 0.8% 0.4% 0.3% ‐0.2% 0.0% 0.2% 0.7% 0.1% 0.6% 2.7%
1993 0.4% 0.7% 0.5% 0.1% 0.2% 0.4% 0.3% ‐0.3% 0.3% 0.1% 0.3% 0.3% 3.5%
1992 0.3% 0.5% 0.1% 0.9% 0.5% 0.5% 0.1% 0.1% 0.5% 0.6% ‐0.1% 0.3% 4.4%
1991 1.3% ‐0.6% 0.9% 1.3% 0.5% ‐0.4% ‐0.1% 1.0% 0.3% 0.8% 0.3% ‐4.7% 0.5%
1990 ‐0.5% 0.9% 0.8% 0.7% ‐2.7% 1.1% 1.0% ‐1.7% ‐0.2% 3.2% ‐0.2% 0.8% 2.9%
1989 ‐1.3% 0.5% 1.0% ‐0.3% 0.4% 1.0% ‐2.7% 1.1% 0.6% 5.5% 0.7% 0.6% 7.3%
1988 6.3% 0.0% 0.8% 2.6% 1.8% 0.6% 1.7% 0.4% 0.3% 0.9% 0.7% 0.5% 17.7%
1987 ‐6.3% 0.3% 1.2% 3.5% 1.7% 0.1% ‐0.9% 0.6% 1.6% 46.2% 11.2% 1.9% 68.4%
1986 1.8% ‐1.1% ‐0.4% 1.8% ‐0.5% 1.3% ‐0.3% ‐1.6% ‐1.4% ‐0.9% 1.2% 0.4% 0.3%
1985 ‐0.5% 0.4% 0.8% 0.6% ‐0.3% 0.6% 0.7% 0.6% 0.1% 0.2% ‐1.5% 0.4% 2.3%
1984 0.6% 0.2% 0.9% 1.1% ‐1.1% 1.1% 0.9% ‐2.4% 1.2% 1.4% 0.9% 1.0% 5.9%
1983 1.6% 2.3% 1.8% ‐2.1% 1.0% 0.6% 0.9% 1.1% 0.8% 0.8% 0.8% 0.7% 10.7%
1982 3.2% 1.6% 0.4% 3.4% ‐2.9% 3.8% 3.0% 12.9%
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Table 2 : Monthly realized volatility of S&P 500 futures calculated using daily returns 

 

  

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2012 2.2%
2011 3.2% 3.3% 5.1% 2.7% 3.2% 5.0% 4.5% 14.0% 8.4% 8.9% 8.6% 5.7%
2010 4.4% 4.5% 2.1% 4.4% 9.2% 7.5% 5.8% 5.4% 4.6% 2.7% 4.5% 2.7%
2009 10.7% 9.1% 14.0% 8.5% 7.2% 5.6% 5.9% 5.0% 4.4% 6.2% 4.2% 3.2%
2008 6.8% 5.2% 8.1% 5.2% 4.3% 5.6% 6.6% 5.7% 14.2% 27.5% 20.0% 13.6%
2007 2.2% 4.4% 4.0% 2.2% 2.3% 4.3% 5.0% 6.8% 4.0% 4.3% 7.7% 5.0%
2006 3.0% 2.6% 2.3% 2.4% 4.2% 4.5% 3.7% 2.0% 2.1% 1.7% 2.5% 1.9%
2005 2.7% 2.9% 3.0% 4.4% 2.8% 2.4% 2.4% 2.8% 2.4% 4.5% 2.1% 2.1%
2004 3.0% 2.3% 4.5% 3.6% 3.3% 2.9% 3.2% 3.6% 2.7% 3.7% 2.8% 2.3%
2003 6.9% 4.9% 7.8% 5.2% 4.3% 4.4% 4.6% 3.4% 4.0% 3.4% 2.9% 2.7%
2002 5.1% 5.5% 4.3% 4.9% 6.5% 6.5% 12.7% 9.7% 7.5% 11.5% 6.6% 5.6%
2001 6.9% 5.2% 8.7% 8.4% 5.0% 3.8% 5.5% 5.0% 8.7% 5.9% 4.7% 4.6%
2000 8.2% 5.3% 8.2% 9.4% 6.8% 4.5% 4.6% 2.7% 3.8% 7.9% 5.9% 8.3%
1999 6.3% 6.1% 6.0% 5.5% 5.4% 4.2% 3.8% 5.1% 5.8% 6.9% 4.0% 3.5%
1998 5.6% 2.8% 3.0% 4.3% 3.8% 5.6% 4.7% 10.5% 11.7% 8.1% 4.8% 6.0%
1997 3.9% 4.3% 5.1% 6.4% 4.7% 5.1% 4.8% 6.1% 5.4% 11.0% 5.3% 5.1%
1996 4.1% 3.6% 5.0% 3.5% 3.7% 2.4% 5.4% 3.8% 2.8% 3.1% 2.6% 4.8%
1995 1.6% 2.0% 2.5% 1.7% 3.5% 2.7% 2.8% 1.7% 1.8% 2.6% 2.3% 2.9%
1994 1.8% 3.5% 3.3% 3.8% 2.8% 3.4% 1.8% 2.6% 2.8% 3.7% 3.6% 2.9%
1993 2.1% 3.5% 3.6% 3.0% 3.1% 2.4% 2.2% 1.4% 2.1% 2.0% 2.4% 1.7%
1992 2.8% 2.9% 2.1% 4.6% 2.5% 2.9% 3.3% 2.0% 3.0% 3.3% 2.4% 2.1%
1991 6.1% 5.0% 4.1% 4.7% 4.3% 3.5% 3.4% 4.4% 2.2% 3.5% 4.7% 4.1%
1990 6.1% 3.6% 3.5% 3.9% 3.9% 4.1% 3.8% 8.2% 4.5% 7.7% 5.0% 3.2%
1989 2.9% 3.7% 3.8% 2.8% 3.2% 3.9% 2.7% 4.1% 2.4% 10.5% 3.3% 2.9%
1988 11.3% 4.4% 4.8% 6.9% 5.9% 5.0% 5.5% 4.3% 3.6% 4.0% 3.5% 2.6%
1987 5.6% 3.9% 4.9% 8.3% 5.6% 4.0% 2.7% 4.3% 5.7% 39.6% 8.5% 8.6%
1986 5.6% 3.3% 3.7% 6.3% 4.0% 4.7% 5.4% 3.6% 7.3% 4.3% 4.8% 3.4%
1985 4.4% 3.1% 3.3% 2.6% 2.9% 2.5% 3.1% 2.9% 3.3% 3.4% 3.1% 3.6%
1984 2.1% 4.8% 3.4% 3.9% 2.9% 3.9% 3.5% 6.0% 4.1% 4.4% 3.8% 3.9%
1983 6.6% 6.5% 5.7% 3.9% 3.9% 4.7% 4.9% 3.9% 2.7% 3.4% 3.2% 2.7%
1982 7.6% 5.2% 9.9% 8.0% 9.5% 9.1% 7.5%
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Legal Disclosures, Disclaimers and Acknowledgements  
The information contained herein is highly confidential, proprietary, contains trade secrets, is protected by copyright law, and contains valuable intellectual 
property (“Confidential Information”) developed solely by The Rock Creek Group, LP (“Rock Creek”). By accepting such information, the recipient agrees 
that it will, and it will cause its directors, partners, officers, employees and representatives to use such information for informational purposes only, and will 
not divulge any such information in any way, either in part or in whole, to any other party without the prior written authorization of Rock Creek. Any 
unauthorized distribution or reproduction of such information, in whole or in part, is strictly prohibited and will cause irreparable harm, monetary damages, 
and nonmonetary damages to Rock Creek, for which the recipient agrees to fully indemnify Rock Creek. Rock Creek exclusively reserves any and all rights 
to such Confidential Information and is neither providing any license for nor making any waiver regarding such Confidential Information.  
The Confidential Information contained herein has been prepared solely for informational purposes, is a research paper, and is not an offer to buy or sell or 
a solicitation of any offer to buy or sell any security or to participate in any trading strategy, particularly in any jurisdiction in which such an offer or 
solicitation is not authorized or to any person to whom it would be unlawful to make such an offer or solicitation. If any future offer of securities is made, it 
shall only be made pursuant to a definitive offering memorandum and any related supplements or other relevant offering documents (the “Offering 
Memorandum”) prepared by or on behalf of the relevant fund which would contain material information not contained herein and which would supersede 
this information in its entirety. Any decision to invest in the securities or presented strategy should only be made after first reviewing the definitive 
Offering Memorandum, conducting such investigations as the investor deems necessary and consulting the investor's own legal, accounting, tax or other 
applicable advisors in order to make an independent determination of the suitability and consequences of an investment in the securities or strategy. The 
information, financial instruments or strategies discussed herein have not been registered or qualified with, nor approved or disapproved by, the U.S. 
Securities and Exchange Commission, or any other regulatory authority, nor has any regulatory authority passed upon the accuracy or adequacy of any 
information that has been provided.  
None of the information contained herein shall constitute, or be construed as constituting or be deemed to constitute “investment advice” as defined under 
the Investment Advisers Act of 1940 or the U.S. Employee Retirement Income Security Act of 1974 (“ERISA”), as amended, or the U.S. Internal Revenue 
Code of 1986. If the recipient is subject to ERISA, this presentation is being furnished on the condition that it will not form a primary basis for any 
investment decision.  
The opinions, forecasts, assumptions, conclusions, research, estimates and commentary contained in this research paper are made only as of the dates 
indicated, are subject to change at any time without prior notice, and may be based on inaccurate information provided or available to Rock Creek on both a 
formal and informal basis. This information may not be entirely current and there is no duty on the part of Rock Creek to update such information. The 
quantitative methods, strategies and tools used by Rock Creek in selecting investments and managing risk as reflected by any past performance portrayed 
herein did not alone determine investment performance. Such past performance may have also been affected by market or economic conditions. These 
performance results only reflect the performance results of a select group and this may have resulted in a showing of higher relative returns, lower risks, or 
lower correlation. The selection of indices or comparative quantitative data for comparative performance purposes may also have the result of making any 
performance appear better than if it had been compared to other indices or other comparative quantitative measures. The past performance provided herein 
may differ from any future performance derived from any trading strategies discussed herein. 
 


