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The data, viewsThe data, views  and information and information  provided in this memorandum are  provided in this memorandum are 

for for reference only reference only ----  FOLIO FOLIO fnfn  is not making any recommendations or  is not making any recommendations or 

providing any advice as to the utili ty or providing any advice as to the utili ty or appropriateness of any appropriateness of any 

Folio, Folio, investment strategy or investment approach.  investment strategy or investment approach.  FOLIOfn does not 

make recommendations about whether a security or investment is suitable for any 

customer based on that customer’s personal needs or financial situation.  The 

decision to buy, sell, or hold any investment rests solely with each customer.    
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Introduction 
Inverse and leveraged funds have come under considerable scrutiny in recent months because the 

cumulative returns generated by these funds have not matched the expectations of many 

investors.  Over the twelve month period through the end of July of 2008, the S&P500 returned   

-19.9%.  The ProShares S&P500 Inverse Fund (SH) returned 2.1% over this period.  Does this 

mis-match in one-year returns mean that something is wrong with these funds?  In this article, 

we demonstrate that the potential for under-performance is a direct consequence of the 

combination in volatility and daily compounding.  Leveraged funds amplify these effects 

because they amplify volatility. 

 

The analysis presented here demonstrates that inverse funds do provide their intended function 

over limited periods of time.  Inverse funds are designed to allow the investor to take a position 

based upon the view that an underlying index will decline.  The amount of time that an investor 

can effectively hold these types of funds depends upon the investor’s confidence in the 

directional view and the volatility of the underlying index.   

 

An un-leveraged inverse fund is designed to return the negative of the daily return of the 

underlying index.  These funds are, in general, quite effective in this regard.  As we will 

demonstrate, however, the long-term mismatch in cumulative returns is not caused by the daily 

tracking error (i.e. difference in daily returns).   

 

On a daily basis, SH has returned something very close to the negative of the S&P500.  The 

naive expectation might be that in a 12-month period in which the S&P500 returns -19.9% than 

SH will return +19.9%.  SH actually returned 2.1% over this one-year period.  How is this 

possible?  To demonstrate how compounding and leverage work together to create tracking error, 

consider the following example of returns over a ten-day period: 
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  Daily Return 
Day Index Return Inverse 2X Inverse 2X 

0         
1 -5% 5% -10% 10% 
2 -5% 5% -10% 10% 
3 -5% 5% -10% 10% 
4 -5% 5% -10% 10% 
5 -5% 5% -10% 10% 
6 -5% 5% -10% 10% 
7 -5% 5% -10% 10% 
8 10% -10% 20% -20% 
9 10% -10% 20% -20% 

10 10% -10% 20% -20% 
          

Cumulative Return          
Table 1 

The first column shows returns for the index (such as the S&P500).  The second column shows 

the daily return for an Inverse fund – so the return for each day is exactly equal and opposite the 

returns for the index.  The 2X fund is designed to double the daily return of the index and the 

Inverse 2X fund is designed to return twice the negative of the return for the index.  In this case, 

we are ignoring fees and expenses.  On Day 1, the Index returns -5% so the Inverse returns 5%, 

the 2X returns -10% and the Inverse 2X returns 10%.   

 

If we track the value of $1 invested in each of these strategies, how do we come out after ten 

days?  The results are shown below: 

 

  Value of $1 Invested 
Day Index Return Inverse 2X Inverse 2X 

0 1 1 1 1 
1 0.95 1.05 0.90 1.10 
2 0.90 1.10 0.81 1.21 
3 0.86 1.16 0.73 1.33 
4 0.81 1.22 0.66 1.46 
5 0.77 1.28 0.59 1.61 
6 0.74 1.34 0.53 1.77 
7 0.70 1.41 0.48 1.95 
8 0.77 1.27 0.57 1.56 
9 0.84 1.14 0.69 1.25 

10 0.93 1.03 0.83 1.00 
          

Cumulative Return -7.1% 2.6% -17.4% -0.2% 
Table 2 
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The Index has dropped by a cumulative 7.1%.  The Inverse fund, however, is only up by 2.6%--

despite having exactly the opposite return of the Index each day.  The 2X fund has lost 17.4% 

rather than the -14.2% (2*7.1%) that would be twice the cumulative return for Index.  What is 

perhaps most striking is that the 2X Inverse strategy has actually lost a small amount, with a 

cumulative return of -0.2%.  It is important to fully grasp the meaning of this result.  An investor 

who was certain that the market would lose money over this ten day period would have been 

correct—the Index declined by a cumulative 7.5%.  This investor, being highly confident of 

his/her position might have chosen to purchase a leveraged inverse fund (in the form of the 2X 

Inverse) and he/she could have lost money on this bet—despite being correct on the market’s 

direction.   

 

This simple example is, of course, an exaggeration of typical market outcomes.  Successive days 

of -5% losses or 10% gains are not typical.  In real markets, this level of disparity in cumulative 

returns will tend to take longer to manifest itself because the magnitude of daily swings is 

smaller.  This example should make it clear, however, that inverse and/or leveraged strategies 

have a high probability of exhibiting compounding effects such that the cumulative return of an 

inverse strategy over a significant number of days is not likely to be equal to -1 time the 

cumulative return on the index.  Leverage amplifies these effects.   

 

It should be noted that compounding can work for or against the investor (in regards to initial 

expectations).  Table 2 provides an example of when compounding is unfavorable.  The 

cumulative return of the Index is -7.1%; we would initially expect an inverse fund to yield 

+7.1%, but it falls short and returns only 2.6%.  The following tables highlight when 

compounding works for the investor. 
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  Daily Return 
Day Index Return Inverse 2X Inverse 2X 

0         
1 10% -10% 20% -20% 
2 10% -10% 20% -20% 
3 10% -10% 20% -20% 
4 10% -10% 20% -20% 
5 10% -10% 20% -20% 
6 10% -10% 20% -20% 
7 10% -10% 20% -20% 
8 -5% 5% -10% 10% 
9 -5% 5% -10% 10% 

10 -5% 5% -10% 10% 
          

Cumulative Return          
Table 3 

 

  Value of $1 Invested 
Day Index Return Inverse 2X Inverse 2X 

0 1 1 1 1 
1 1.10 0.90 1.20 0.80 
2 1.21 0.81 1.44 0.64 
3 1.33 0.73 1.73 0.51 
4 1.46 0.66 2.07 0.41 
5 1.61 0.59 2.49 0.33 
6 1.77 0.53 2.99 0.26 
7 1.95 0.48 3.58 0.21 
8 1.85 0.50 3.22 0.23 
9 1.76 0.53 2.90 0.25 

10 1.67 0.55 2.61 0.28 
          

Cumulative Return 67.1% -44.6% 161.2% -72.1% 
Table 4 

As we can see, all funds exceed their expectations.  The Inverse Funds do not perform as poorly 

as they “should have” (e.g. actual: -44.6% vs. expected -67.1%), and the Leveraged Fund returns 

far more than what an investor would expect.  

 

What to Know 

• Leveraged and Inverse Funds do what they are designed to do (i.e. track a multiple of 

daily benchmark returns), but investors may feel cheated if they do not properly 

understand the net effects of returns over a given investment period.  The more volatile 

the market, the more likely that cumulative returns will not match the multiple of the 

benchmark cumulative returns. 
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• An investor’s intuition of the market can be correct (e.g. negative return), but they may 

not see the return as expected by their bet. 
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FOLIOfn’s unique, patented Folio Investing offering (www.folioinvesting.com) represents the 

next generation in investing, after mutual funds and Exchange Traded Funds (ETFs).  Folio 

Investing enables investors both to create their own Folios, much like creating a personalized 

ETF or mutual fund, or choose from many Ready-To-Go Folios representing different market 

indices, sectors, geographies, asset classes and investment strategies.  Folios provide significant 

tax efficiencies, customization, and transparency, while allowing for cost-effective 

diversification.  Folios can hold individual stocks, mutual funds, and ETFs.  Folios can be 

managed or unmanaged and are offered by FOLIOfn Investments, Inc, a registered broker dealer, 

and are not registered investment companies. 

 

FOLIOfn’s comprehensive, state-of-the-art institutional platform (www.folioadvisor.com) is 

used by more than 150 registered investment advisory firms, brokerages and financial 

institutions.  FOLIOAdvisor integrates advanced technology and clearing brokerage capabilities 

and is offered through FOLIOfn Institutional, a division of FOLIOfn Investments, Inc.  

FOLIOAdvisor utilizes the proprietary and patented FOLIO trading platform in an easy-to-use, 

Web-based trading system that enables advisors and institutions to customize portfolios of 

securities (Folios) that can be bought, modified and sold in a single transaction across thousands 

of clients and accounts. 

Quantext is an independent firm that acts as a strategic adviser to FOLIOfn, Inc.  Quantext is not 

an investment advisor. 

 

 
 


