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Is Your IC Stable Enough to     
Benefit from Short Extensions?
Contrary to popular belief, our research shows that the ability to take unconstrained 

short positions in equity portfolios does not necessarily lead to superior performance 

compared to long-only or extended equity strategies such as 130/30.1 When we 

take into account the positive skew in stock returns, only managers who can 

maintain a stable correlation between forecast and realized returns (IC) can take 

full advantage of the efficiency gains from short extensions. The ability to short 

stocks will not help managers with unstable IC. 

two assumptions: the correlation be-
tween managers’ forecast and realized 
return (called the information coeffi-
cient, or IC) is constant over time; and 
stock returns are symmetric. In reality 
however, the IC of  active managers 
tends to vary since alpha opportu-
nity is always evolving. For example, 
if  market inefficiencies are caused by 
short-term liquidity shocks, they will 
fade away as more investors enter 
the market to exploit them. If, on the 
other hand, alpha opportunities relate 
to human cognitive biases or risk pref-
erence, they will likely fluctuate with 
the change in macro economic con-
dition. The assumption of  symmet-
ric return distribution is also violated 
in practice. Stock returns are right-
skewed, because stockholders have 
limited liability on the downside and 
unlimited potential gain on the upside.
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The paper shows that the assump-
tions of  constant IC and symmetric 
returns, while seemingly innocuous, 
turn out to have significant impli-
cations for investment strategies. 
According to the fundamental law 
of  active management (Grinold 
1989),2 IC of  active managers is a 
key component of  expected port-
folio returns. Therefore, when IC 
varies from one period to the oth-
er, the expected returns fluctuate 
as well. As such, variation in IC 
assimilates into the performance 
stream and becomes a driver of  
active risk. In other words, the risk 
of  active strategies contains the 
following two components: hold-
ings-based risk due to the stochas-
tic nature of  asset returns, and risk 
caused by unstable IC. The analy-
sis explains why commercial risk 

Overview
As competition among active man-
agers intensifies over time, inves-
tors increasingly resort to using new 
portfolio structures to improve per-
formance. One of  the well-accepted 
beliefs among investors is that fewer 
constraints lead to better perfor-
mance.  The argument is straightfor-
ward: constraints force managers to 
throw out useful information, which 
result in less-efficient portfolios (Gri-
nold and Kahn (2000)). Strategies 
that can take short equity positions 
will therefore have better risk-adjust-
ed performance than strategies with 
no-short constraints (see Clarke, de 
Silva, and Sapra (2004), Johnson, 
Ericson and Srimurthy (2007), and 
Sorensen, Hua and Qian (2007)).

Little mentioned in the press is that 
the belief  is based on the following 
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1Extended equity strategies allow for some level of  shorting. The proceeds from selling short are used to augment (extend) the long positions. Typical levels of  ex-
tension are 20% to 30%, as used in the increasingly popular 120/20 and 130/30 strategies. 2The fundamental law of  active management states that the information 
ratio of  an active strategy depends on the strategy’s information coefficient (IC) and its breadth.
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ally be desirable, especially for manag-
ers with unstable IC. Simulation results 
show that, when IC is highly unstable 
over time, long-only strategies can 
indeed generate greater risk-adjusted 
returns than market neutral strategies.

In a nutshell our study shows, even 
in a world with no transaction costs, 
there is a limit to the benefit of  short 
extension as long as returns are right-
skewed and IC is unstable. Under these 
realistic assumptions, long-short port-
folios may deliver worse return-to-risk 
tradeoff  than long-only portfolios for 
managers who have unstable IC. Simi-
larly, short extension may not be ben-
eficial for all managers. Only those with 
stable IC can reap the efficiency gain 
from the loosening of  short constrains.

In this paper, we focus on intuition 
and simulation results, leaving the 
theoretical proof  to a different paper.2

The Impact of IC Volatility
We first investigate how the instability 
in IC influences the performance of  ac-
tive strategies. To get to the essence 
of  this issue, we assume away several 
unnecessary complications and exam-
ine a simplified world where there are 

models such as those provided by 
Barra and RiskMetrics have a ten-
dency to understate the tracking er-
ror of  active strategies: these models 
rely only on portfolio holdings and 
ignore the variation in IC over time. 

The impact of  asymmetric stocks re-
turns is more subtle: mean-variance 
framework, which requires returns 
to be symmetrical distributed,1 will 
lead to incorrect results. Specifically, 
if  active equity managers use the 
mean-variance framework to con-
struct their active portfolios, the over-
weight segments will have slightly 
better information ratio (IR) than the 
underweight segments. These port-
folios are sub-optimal because one 
can improve IR by assigning more 
risk to the overweight segments and 
less risk to the underweight segments 
of  these portfolios. The IR difference 
between the overweight and under-
weight segments is generally trivial 
if  a manager has smooth IC, and 
thus the misallocation in risk does 
not have a significant impact. How-
ever if  IC is very unstable, the IR dis-
crepancy increases, and the optimal 
amount of  risk allocated to the over-
weight segment should also go up. 

The analysis sheds light on a poten-
tially appealing and yet often detested 
feature of  long-only strategies: the 
no-short constraint causes a dispro-
portionately large amount of  risk al-
located to the overweight segment of  
these portfolios. Such asymmetric risk 
allocation is sub-optimal if  asset re-
turns are symmetric, as shown in Gri-
nold and Kahn (2000). Because stock 
returns are right-skewed, however, the 
asymmetric risk allocation may actu-

no transaction costs, stocks are un-
correlated and stock returns can be 
determined by their mean and vari-
ance. This world fits all the assump-
tions in Grinold and Kahn (2000), ex-
cept that IC is a normally distributed 
random variable and not a constant. 

In this world, the single-period anal-
ysis in Grinold and Kahn (2000) still 
applies: the expected returns of  the 
optimal portfolio in each period is 
the product of  three things: (1) IC in 
that period, (2) breadth and (3) risk 
estimate based on portfolio holdings. 
Since IC varies over time, the returns 
of  the active portfolio are drawn from 
slightly different distributions in each 
period. The unconditional distribu-
tion of  active returns is therefore a 
joint distribution of  all these period-
specific distributions. As shown in 
Figure 1, the joint distribution has 
an expected return equal to the aver-
age expected returns of  the period-
specific distributions, and a higher 
standard deviation (with the varia-
tion in IC being the additional com-
ponent). Therefore, the IR of  active 
strategies decreases as IC becomes 
less stable. An important implication 
is that holdings-based risk models 

Figure 1. Period-Specific Distributions and the Unconditional Joint Distribution 
(In A Different Scale)

Source: First Quadrant, L.P.

1See Meucci, 2005 for more in-depth discussion on mean-variance optimization.

2 For theoretical analysis, please see, Ye, Jia, “Do Short Extensions Benefit all Managers?”

3Stock returns were generated using the following formula: 
 

)(2)()(

)(

)(
)( 1 k

i
kk

ik

k
k

i ICr
IC

z ε
σ

−+= , where  
)(k

iz is the forecast signal for stock i in period k, )(kIC  is 

the cross-sectional IC in period k,  )(kσ  is the standard deviation of  cross returns in period k,  )(k
ir is the realized return for stock i in period k, and  

)(k
iε is a normally 

distributed random variable with mean zero and standard deviation 1.



FQ Perspective • October 2007 • Page 3 of  5Is Your IC Stable Enough to Benefit from Short Extensions?

will likely understate the true risk of  
active portfolios because IC volatil-
ity is left out of  the risk calculation.

The impact of  IC volatility can also 
be shown using simulations. We based 
our simulation on the realized stock re-
turns for the constituents of  the S&P 
500 from 1985 to 2005. Each month, 
500 signals were generated for each 
stock.2 These signals have an average 
monthly IC of  0.05, and each group of  
100 signals has a standard deviation of  
IC equal to 0.05, 0.07, 0.11, 0.15 and 
0.20, respectively. Forecasts with an IC 
variation of  0.05 are very smooth, and 
those with an IC variation of  0.20 are 
rather choppy. We have observed that 
a large portion of  active equity man-
agers have an IC variation between 
2 to 4 times their average IC levels.

Based on these signals, the stocks 
are first ranked into beta deciles each 
month; then sorted according to the 

ratio of  their forecast signals to vari-
ance. For simplicity, the portfolios are 
constructed heuristically: the top and 
bottom n stocks in each beta decile 
are selected and are equal weighted 
each month to form a long-short 
portfolio. The construction of  these 
portfolios ensures that they are ap-
proximately beta-neutral and dol-
lar-neutral. For each set of  signals, 
we examine 20 portfolios by varying 
n from 10 to 200. Transaction costs 
are ignored in these simulations. 

We report the results in Figures 2 
and 3. Figure 2 shows the median 
active risk versus the number of  
stocks in these simulated portfolios. 
Each of  the five lines represents a 
different level of  IC volatility. As we 
can see, active risk goes up with IC 
volatility, and it goes down with the 
number of  stocks in the portfolios. 
The impact of  IC volatility is highly 
significant: active risk more than tri-
ples as the standard deviation of  IC 
goes from 0.05 to 0.20. These results 
provide a ballpark estimate of  how 
much holdings-based risk models 
can underestimate the true active 
risk. Figure 3 shows the realized IR 
for these simulations. As expected, 
there is a drastic decline in informa-
tion ratios as IC volatility increases.
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Figure 2. Annual Risk for Different Level of Variation in Cross-Sectional IC 
(Average IC = 0.05)
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Figure 3.  Information Ratios for Different Level of 
Variation in Cross-sectional IC (Average IC=0.05)
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Figure 3. Information Ratios for Different Level of Variation in Cross-Sectional IC 
(Average IC = 0.05)
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Figure 4. Probability Differences in the Positive vs. Negative Tails for Monthly 
Stock Returns based on the Constituents of the S&P 500 Index (1985-2006) and 

MSCI Developed World (1990-2006) 
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The Impact of Right-skewed 
Equity Returns
We now turn to another feature of  eq-
uity returns that is routinely assumed 
away by scholars in the interests of  
simplicity: asymmetric distribution in 
stock returns. As noted earlier, stock 
returns have a positive skew due to 
the limited liability of  equity holders. 
Empirically, the right skew in stock 
return distribution is pervasive and 
appears across the globe. For an il-
lustration, we plot in Figure 4 the 
difference between the positive and 
negative tails in return distribution 
for stocks in the S&P 500 Index, and 
also for stocks in the MSCI Developed 
World Index. All of  the data points in 
the exhibit are greater than zero, indi-
cating that the likelihood of  large pos-
itive returns exceeds the likelihood of  
large negative returns. In other words, 
the graph illustrates a “fatter” positive 
tail and right-skewed stock returns.

The impact of  the right-skew in stock 
returns is subtle. For example, in a 
market-neutral strategy the fatter 
right tail in stocks returns causes the 
risk and return characteristics to dif-
fer in the long and short sub-portfoli-
os. Because the long sub-portfolio has 
a higher IR, it is optimal to allocate 
more risk to the long-side of  the port-
folio than to the short-side. So if  we al-
locate equal risk to the long and short 
sub-portfolios by assuming symmet-
ric distribution in returns, we are as-
signing too much risk to the short por-
tion of  the portfolio and too little risk 
to the long portion of  the portfolio. 

A natural question is: how significant 
is the impact of  return asymmetry? 
To answer this question, we divide 
each of  the simulated portfolios in 
the previous section into two sub-
portfolios: a long sub-portfolio and 
a short sub-portfolio. We then cal-
culate the IR of  these sub-portfolios, 
using the equal-weighted returns as 
a benchmark. Figure 5 shows the 

percentage difference in median IR 
in the long and short sub-portfolios 
for various levels of  asset concentra-
tion and IC volatility. As can be seen, 
long sub-portfolios generally have 
higher IR than the short sub-portfo-
lios, and the percentage difference 
in IR increases with the volatility in 
IC. The difference in IR can be very 
significant: in the case of  highly un-
stable IC, standard deviation of  0.20, 
the IR in the long sub-portfolios can 
be more than 30% higher than the IR 
in the short sub-portfolios. Note that 
the dispersion in IR starts to narrow 
after a certain level of  asset con-
centration, and when both long and 
short sub-portfolios are highly diver-
sified, the IR differences disappear.  

The above analysis can be applied to 
all active strategies with a right-skew 
in individual asset return.Regard-
less of  whether they are long-only, 
constrained short-extension, or un-
strained long-short portfolios, it is 
optimal to allocate more risk to the 
overweight segment of  the portfo-
lios than the underweight segment of  
the portfolios. In fact the higher the 
variation in IC, the higher the optimal 
risk ratio should be between the over-
weight and underweight segments. 

The Impact of Short Extensions 
under Realistic Settings 
Our analysis has direct implications 
for the popular topic of  short exten-

sions. It also sheds light on the type of  
mangers who will benefit from them. 
Because of  the much detested no-
short constraint, long-only strategies 
tend to allocate higher active risk to 
the overweight segment of  the port-
folios. Such asymmetric risk alloca-
tion leads to a dead-weight loss when 
asset returns are symmetric, as shown 
in Grinold and Kahn (2000). However, 
since stock returns are skewed to the 
right the asymmetric risk allocation 
may actually be desirable, especially 
for managers with unstable IC. In 
other words, managers with highly 
unstable ICs are unlikely to benefit 
from short extensions. To the con-
trary, the increased risk-taking on the 
short side can potentially hurt the 
performance of  these managers. Only 
managers with stable ICs can reap the 
efficiency gains of  short-extension.

To corroborate the validity of  the 
above analysis, we simulated port-
folio performance where we varied 
the levels of  short constraints. Based 
on assumptions similar to those used 
in earlier sections, we looked at six 
different portfolios: one with equal 
long and short positions, one long-
only, and four long/short portfolios 
with extensions of  110/10, 130/30, 
150/50, and 170/70. Each of  the six 
portfolios was simulated 100 times.  
We simulated two scenarios, each 
with the same average IC of  0.05; one 
scenario had a stable IC (standard 
deviation 0.05), and the other had an 

Figure 5. Percentage Difference in IR between Long and Short Sub-Portfolios  
(Average IC = 0.05)
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unstable IC (standard deviation 0.20). 
The results are reported in Figure 6.

The first observation is that the IR of  
active portfolios with the unstable IC 
is one-third to one-half  the IR with 
the stable IC (note different scales for 
stable and unstable IC’s). This find-
ing is consistent with our analysis in 
the earlier section that variation in IC 
has a negative impact on IR. Next, 
for portfolios using the stable IC, IR 
increases as the short constraint is 
loosened. The biggest increase in IR 
comes earliest, when moving from 
long-only to 110/10. Market neutral 
has the highest IR, which is consistent 
with the notion of  maximizing use of  
information. The unstable IC case 
follows the opposite pattern: there is 
some improvement in moving from 
long-only to 110/10, but as the level 
of  extension increases, IR declines, 
and market neutral has the lowest 
IR, indicating managers are forced to 
take too much risk on the short side. 

This analysis shows that the optimal 
level of  short extension depends on 
how stable a manager’s IC is. A manag-
er with stable IC is better off  with un-
constrained portfolio structures such 
as the long-short market-neutral. A 
manager with unstable IC should limit 
their offerings to long-only or perhaps a 
small degree of  extension, say 110/10. 
Similarly, an investor who knows how 

much a manager’s IC varies can 
make better choices about which of  
a manager’s products to invest in.

Conclusion
In this paper we show that when 
assumptions of  constant IC and 
symmetric equity returns are re-
laxed – as they ought to be in many 
real world situations – the conven-
tional wisdom regarding the su-
periority of  long/short investing 
does not apply to all managers.  

For managers who have large swings 
in IC, taking full advantage of  the 
ability to short does not generate 
better performance. The benefit of  
short extension can only be realized 
by managers who have the ability to 
generate stable IC over time. The 
real lesson is that both investors and 
managers should be aware of  the 
important impact IC volatility has on 
portfolio structures. Armed with this 
knowledge, they can make informed 
decisions about the optimal level of  
shorting they should take in order to 
improve investment performance.
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Figure 6. Median IR for Long-only, Long-Short, and Long Portfolios 
with Different Level of Short Extensions
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