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Quarterly Commentary January  2004: Last quarter I promised to write about 
global trade in my quarter 4 commentary. I have switched the topic to leverage 
primarily because global trade and commodities are in the headlines every week. 
I will return to the topic when it is less popular but want to emphasize that there is 
a convergence of positioning centered on global trade. This exposure expresses 
itself as an effective dollar short in much of the hedge fund industry. We are 
watching our overall exposures to this crowding carefully.  
 
I have chosen to write on leverage because we have some funds that are 
leveraged. My topic is “Leverage is a Source of Risk, Not Return”.  The 
obvious implication is that leverage should not be used to generate performance 
but should rather be used to magnify already good performance in the assets or 
hedge funds. My premise is that if the portfolio is properly managed to match the 
amount of leverage, much better returns can be achieved for those clients who 
are allowed to use leverage. Before supporting this, I will present some basic 
fundamentals. Experienced readers may want to skip the first section. The 
research is divided into four sections. 1. The fundamentals of leverage, 2. 
Existing research on leverage, 3. How leverage can be used to give 
investors a better result, and 4. My four factor model for determining how 
much leverage to use. I welcome feedback on the research.  
 
 
I.  What are the fundamentals one should know about leverage?  

1. Leverage is defined as total assets over equity. When contemplating the 
high levels of leverage used in hedge funds or the possible double 
leverage of a fund of funds, one must always include all assets in the 
calculation. All reverse repo and off balance sheet items must be included 
even if they are for hedging purposes. For a portfolio that is not liquid, it is 
critical to know every possible asset on the balance sheet. People often 
ask how to measure leverage and I ask back whether they are trying to 
measure leverage or risk. Measuring risk is a different topic. Measuring 
leverage is a simple matter of measuring it all.  
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2. Double leverage must be multiplied to get total leverage. If there is 

leverage in a hedge fund and it is invested in another hedge fund that is 
leveraged, the two numbers need to be multiplied. I will use an example 
assuming a fund of funds is leveraged 4 times and that it is fully invested 
in a hedge fund leveraged 5 times. I use high leverage to illustrate the 
point that tota l leverage is 20 times not 9 times.  

 
Fund of Funds Balance Sheet  Hedge Fund Balance Sheet 
----------------------------------------  ------------------------------------- 
Assets  400     Debt        300                  Assets 2000   Debt     1600 
      Equity     100     Equity     400 
 
 
 
In the above example an investor has invested 100 dollars and a fund of 
funds has borrowed 300 dollars and given 400 dollars to a hedge fund or 
more likely a group of diversified hedge funds. The hedge fund pool has 
received 400 dollars and has leveraged it five times to 2000 assets. So 
total invested equity is 100 and total assets are 2000. This is 20 times 
leverage or only a 5% margin for loss. A more normal situation is two 
times leverage on top of two times for a to tal of four times. But the point is 
that risk rises geometrically as double leverage rises.  
 

3. Equity applied to assets should be 2 times your worst case scenario. This 
simple rule exists so that if all the money is lost in a worst case 
environment, then there is still enough money left to capitalize all positions 
and one is not forced out of positions. So if the worst case is a 10% loss, 
then at least 20% of equity is needed. This is a maximum of 5 times total 
leverage.  

 
4. As returns decline, leverage should decline and as returns improve, 

leverage can rise. The fundamental concept is that the use of leverage 
must be earned as a result of good performance. This is most often 
attributed to George Soros. However we can also attribute it to a long 
history of research and study by gaming theorists or systems traders. The 
basis of Ed Thorpe’s “Beat the Dealer” book on gambling is that one only 
increases the bet when the deck is rich. Rephrasing in English, when the 
probability of making money is higher, leverage or the betting can rise. 
When the probability of losing is normal or below normal, the betting or 
leverage should be dropping. A leveraged portfolio must use expected 
value computations that include probability analysis if they are to survive.  

 
5. Leverage adds to risk more than its magnification effect increases return. I 

believe it was James Tobin who won a Nobel Prize for writing about 
selecting the ideal portfolio and then adjusting borrowing to produce the 
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desired risk level on an efficient frontier line that was straight. This line is 
not a line but is a curve due to transaction costs and the impact of poor 
liquidity at higher levels of leverage. Leverage does not improve risk 
adjusted return before fees unless leverage is variable and well managed. 
The actual implementation of leverage is shown in theory versus practice 
in the picture below. Leverage is a difficult art.  

 
 
 
 
 

 
 
 
 
 
II.  Where is the Best Existing Research on Leverage? 
CTA’s are the world’s most trained experts on using leverage for investing. 
Lenders to hedge funds and fund of funds are also highly trained in the area but 
their systems are more oriented toward limiting losses than making money. I will 
outline briefly the methods of both.  
 
Lenders to hedge fund of funds use a system of limits based on a combination of 
option theory and stress testing. Factors include diversification of assets, 
strategies and funds, track record or history of success, volatility of the fund or 
fund of funds, peak to trough draw down, liquidity of the fund in days, size of the 
underlying fund, and percent of ownership of the underlying fund. Essentially 

 
© 2011 SOPA PIRANHA Market Commentary, Wolf Asset Management International. All Rights Reserved.



* Publication of Wolf Advisors for clients and fund managers only 

lenders are asking the question “how fast can I get out and at what price?” 
Furthermore they are trying to determine the probability of getting out by using 
historical measures of volatility. These factors are effective for lending systems 
that typically have a five fold margin for error. These systems have a higher 
margin for error than CTA’s and they need to. This is because they do not have 
daily liquidity.  
 
CTA funds have good liquidity but have a lower margin for error in their systems 
due to higher concentrations of bets and more volatile underlying assets. So 
CTAs have no choice but to have the best possible systems for using leverage. 
There is over 40 years of research behind this activity and so we do not need to 
reinvent the wheel. The focus below is on those elements of a CTA system that 
most affect their leverage or margin to equity.  
 
CTA systems are asking the question “When can I take position risk with a high 
probability of success and under what circumstance can I increase margin in 
relation to equity in order to take more risk” It is a risk taking, not risk aversion 
method.  
 

1. When do CTA funds have more positions on their books? The top CTA 
players are trend followers of some sort or they apply mean reversion 
techniques. For purposes of item one, we will focus on trend following 
systems. These systems are looking for trend persistence. Regardless of 
what type of signal is being used to recognize a trend, the key to 
performance is more markets showing more persistence. So a CTA will 
have more trades and more margin to equity to begin with when more 
markets are signaling that they are going to continue to make money. We 
can learn from this that the key factor in using more margin (more 
leverage) is to have more things making money. So the first level of profit 
is made from more markets signaling persistence. This is known as a 
higher hit ratio.  

 
2. When do CTA funds have more equity allocated to each market?  In 

addition to more markets showing persistence, a CTA is looking for each 
of those markets to represent a larger portion of equity if their persistence 
is stronger for a longer period of time. For example, if gold is trending 
better than platinum but both are trending, and ideal system will have 
more equity allocated to gold for a longer period of time. This is generally 
done through the use of multiple time periods but can also be done with 
mean reversion techniques. The lesson we can learn is that we can raise 
leverage when individual markets are showing unusually high persistence 
or if they have a history of persistence for long periods of time.  

 
3. When do CTA funds increase or reduce individual position size if 

persistence is held equal? A good CTA will lower position size if volatility 
is high relative to a historical time frame. Leverage is executed in 
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opposition to volatility. This is done at the individual market level and we 
can learn that high or rising volatility is a signal to lower leverage.  We can 
also learn from the more sophisticated CTA managers that relative 
volatility adds to our predictive powers. This is usually done with stops or a 
stop and reverse method.  

 
4. How do CTA funds keep leverage or margin to equity high using 

probability analysis? Some of the latest technology in the CTA world uses 
relative probability analysis to maintain higher levels of margin to equity. I 
know more than a few CTA’s who would not want me to go into great 
detail. However there are important lessons to be learned and the 
implementation of these is described in our four factor model.  

 
Overall a  histogram of returns over any period will show that CTA funds 
generate a non-normal curve. It will show a right skew meaning that more of 
the return periods are positive relative to the average than one should expect. 
The heavier the skew, the better the system is doing in finding persistence 
and the more money it will be making . The chart below is an example and I 
will return to it when I discuss our four factor model below. Next I will move to 
implementation of the above concepts to a hedge fund or fund of funds.  
 
 
 

Chart 2 (bars): Distribution of annualized returns 2003
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III.  How Can Leverage Be Used to Give Investors a Good Result? 
If I want to use leverage to give investors a better result in a fund of funds, I need 
to be able to do the things a good CTA system does as well as add a couple of 
things lenders do.   
 

1. If leverage can magnify return but is constrained by the fact that it also 
magnifies risk, then the trick to using more leverage is to eliminate the 
downside risk or left tail of a distribution. This might seem obvious but it is 
extremely difficult to do with a normal long only portfolio and quite possible 
on a fund of hedge funds. A good fund of funds can do this with asset 
allocation in addition to having an A list of managers that are already 
producing a low drawdown profile. It can be done by insuring there are no 
large losses from high concentrations in losing strategies. It can also be 
done by reducing due diligence failures that result in very large losses 
from a single manager. Some will question the ability of anyone to asset 
allocate and generate any alpha in fund of funds context. In fact fund of 
funds indices show that fund of funds actually reduce returns on average 
about equal to their fees. We can only claim that we are adding alpha as 
shown by our fund weighting below. The left tail was cut in half in this 
chart by reducing losers in a timely fashion. It is shown in the difference 
between the pink and blue left tails. Call for details.  

 
Distribution of annualized returns 2003
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2. In addition to taking away large losses, the goal must be to improve the 
performance of the portfolio by being in strategies with a stronger right 
skew. If the bell curve is highly skewed to the right, then all volatility 
becomes good volatility and there is less need to lower position size. I 
alluded to this in section one and I do view our methods in doing this as 
somewhat proprietary. If a mathematical method is needed, then we can 
simply look to CTA methods and measure the trend persistence of hedge 
funds by strategy. When persistence declines, it is time to begin cutting 
back the strategy. Momentum works even in hedge funds strategies. In 
the fund above, positive skew asset allocation added over 2.5% to returns. 
For those who think this is not much, it is a lot considering that only 10-
15% of the portfolio can be in motion and our best funds close quickly.  

 
3. Once we have a base portfolio that is performing well enough to stand 

leverage, we need to vary the leverage so we are magnifying the best 
results. This means raising leverage when returns are improving and 
lowering it when returns are declining. I address a methodical way to do 
this below, so as a teaser I will say that our Altair LTD fund added 6.76% 
to returns by varying leverage versus just maintaining the leverage at the 
average of the period. Since the whole period was positive it is of course 
true that we would be better off just to maximize leverage but we can take 
that argument and say we could have leveraged it 10 times and survived. 
It does not mean we should.  

 
4. Finally, if we are to give investors a better result, we should vary the 

portfolio liquidity so that as market risk rises, liquidity rises. Fund of funds 
are unique in that they are not terribly liquid. Many great hedge funds are 
putting in lock up periods or gates that reduce liquidity. On balance the 
best fund of funds can only produce quarterly liquidity. Ninety days is an 
eternity if a portfolio is leveraged. The key to doing this is to look at asset 
liquidity and watch for declining volume and deteriorating bid to offer 
spreads. Measuring time to trade out based on daily volume is the best 
method I have found. One can also use momentum measure to show 
when liquidity is deteriorating. Most people focus on their percentage 
holding of an individual hedge fund, but I believe it is far more useful to 
focus on the underlying assets. Leverage can certainly rise if liquidity 
rises. It must fall if liquidity falls.  

 
 
IV.  What is My Four Factor Model for Using Leverage in a Fund?  
Execution of leverage in a fund of funds is a highly complex activity that requires 
years of training. Still the four factor model below can go a long way toward 
improving the outcome of using leverage. In the interest of space I have not 
given great detail. Interested readers can call us to discuss our methods.  
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1. Am I making money and are my returns high quality? The first step is 

to determine whether absolute performance is above long term averages. 
There are a number of ways to implement an absolute return measure. 
We prefer using rolling returns over 12 month periods to get some 
smoothing of the NAV. Long term comparison averages should cross two 
economic cycles and be at least five years. If your returns are above long 
term averages, leverage can be used. A second measure of current Net 
Asset Value over the 180 day moving average also can add value. 
Multiple time periods will add some to the model. In other words, don’t use 
just one moving average. Use both short and long term moving averages. 
If your NAV is above your moving average and your combined moving 
averages, then leverage can be used. For those more technically inclined, 
measure trend persistence in all possible strategies and compare the 
current level of persistence to a long term average. If persistence is above 
averages, you can use leverage. Additionally measure your left tails. If the 
left tails are rising or the number of them increasing, lower your leverage. 
Determine whether you are able to reduce these through asset allocation 
by comparing your actual manager left tails to your weighted left tails. 
Your left tails should be below long term averages. Problems with high or 
rising left tails are a sign of trouble ahead. Also, measure your absolute hit 
ratios. These should be above long term averages. If all signs above are 
positive, leverage can be used to the maximum. The amount of leverage 
used can vary precisely with the amount of excess return in each of the 
measures above. I suggest you weight your factors equally. The result will 
be the same as it is with a CTA. High returns signal the use of high 
leverage and thus wide stops. This problem is addressed below.  

 
2. Is my return momentum rising or declining? Next determine if return 

momentum or the moving average of the skew is above long term 
averages. This is a sign of positive skew momentum. Measuring skew 
from zero is better than from the averages given that we only need 
positive results. The chart below shows our current skew momentum. We 
are still experiencing strong momentum and so are keeping leverage at 
relatively high levels. This is essentially a measure of persistence of 
returns. This should be done by strategy as well and can serve as a way 
to improve portfolio construction. It can augment experience. If portfolios 
are experiencing rising or strong skew momentum, there is a high 
probability of making money and one can keep leverage up. Normally 
even hedge fund strategies lose momentum before they fall apart. 
Leverage can rise or fall with these momentum measures in a linear 
fashion.   
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3. Is my risk rising or declining? Next and most important of all determine 
if volatility is below long term averages and if the rate of change of 
volatility is positive or negative. Like the measures above, one can 
measure momentum in volatility. Normally volatility gains some 
momentum before rising rapidly. The rare case of a September 11 type 
disaster cannot be predicted this way. But the method will catch nearly all 
other instances of rising volatility. Another important method is to measure 
short term volatility in relation to longer term measures of volatility. Like 
the yield curve, volatility has predictive capability. Another more recent 
trick is to measure upside and downside volatility differently. This takes 
advantage of the fact that distributions in hedge funds are not normal. This 
method results in taking more risk and is for experts only. Once the 
measures are in place they can be combined to cause leverage to rise 
when volatility is falling and to rise more when volatility is falling rapidly. In 
addition to absolute and relative volatility, one must use stops. Volatility 
sometimes explodes above normal ranges and when it does, it is a signal 
to use no leverage at all.  

 
4. Is my portfolio liquidity is declining or rising? Liquidity includes 

liquidity of the assets as well as the sheer volume that must be liquidated. 
This is where computations of double leverage come into play. If 
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combined leverage is 8 times versus 4 times, assume it will take about 
three times as long to liquidate. In a bad environment, the last seller loses 
so high leverage means you will be the last one selling. Recall we are 
addressing the question for a fund of funds that will take time to liquidate. 
This is also where the question of size enters. As mentioned above, one 
must measure time to trade out independent of leverage. So if you are a 
massive fund of funds above 1 billion in size, your ability to liquidate is 
less. Generally all large hedge fund groups with leverage begin to have 
difficulty operating above 1 billion and begin to have a lot of difficulty 
above 2 billion. I believe the methods above can help the large size funds 
because it creates a more smooth approach to portfolio management.  

 
Putting all four of the above factors together is an art and I have not determined 
any way of combining the parts into a total model. I think it is better to do what 
CTA funds do and let the parts act on their own. It is worth noting that item three 
above always takes first place. This is the part of the model that is producing 
stops based on high volatility. It is identifying rising volatility and reducing 
leverage before losses occur. The factors above are also only a quantitative half 
of what is required to use leverage well. Discretion is the other half and I certainly 
place a great deal of emphasis on experience and discretion.  
   
Good luck in your investing and we hope you enjoyed your piranha soup… 
Mari Kooi 
Wolf International  
January 31, 2004 
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