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Measuring Volatility
�Typically, volatility is calculated using standard deviation. 
Standard deviation is a statistical measure that captures  
the range, or variability, of returns around a mean  
(average) return. 

Volatility can be measured using many different units of 
time. The chart on the next page shows index volatility 
measures based on the following time periods:

• �	Daily return interval – We used a daily return interval 
because ETFs, and especially daily leveraged and inverse 
ETFs, are commonly used by tactical investors with short 
time horizons.

• �Measurement period – As a representative holding  
period for shorter-term investors, we used rolling  
90-day periods. Using rolling periods expands the  
number of data observations and provides perspective  
on the “typical volatility range” for an index. It also  
shows how volatility changes over time.

• �	10-year historical time frame – We looked at 10 years  
of historical volatility data for the indexes. This time  
frame was sufficiently long to include a range of different  
economic and market environments, and represented a 
time frame for which most index data was available.

Volatility in Perspective 

Volatility, one measure of risk, should be a consideration when evaluating any investment. Understanding and  
comparing volatility over time and across indexes provides historical context when assessing an investment’s risk.

What Is Volatility?
As a measure of risk, volatility refers to the amount of fluctuation in the returns of a financial instrument or index.  
An investment is said to have high volatility if its value fluctuates widely. Consider an investment with a relatively low 
annual volatility of 10% and a long-term expected return of 5%: about 70% of the time its annual returns would range 
between +15% and -5%. Compare this to another investment with a relatively high volatility of 30% and a long-term 
expected return of 15%. The range of returns for the more volatile investment would be much wider—ranging from 
+45% to -15%.

Volatility is generally expressed as a percentage figure that is annualized. Volatility measures are historical and  
can change significantly over time.

Why Does Volatility Matter?
The volatility of returns is a key dimension of investment risk. Higher volatility investments may have a higher risk of 
loss; however, investors typically expect higher returns from them over time.

Investors should compare the volatility characteristics, as well as the return prospects, for any investment or portfolio. 
The higher the volatility, the wider the range of fluctuations in return—both positive and negative—the investor is  
likely to experience. Many investors target a level of volatility for their investments based on their tolerance for losses. 

In addition, investors should monitor the volatility of their investments as market environments change. Those who are 
aware of the volatility ranges for a particular index over time can better assess how much their related investment 
returns may vary under changing market conditions.

Inside: Market Volatility over Time
A chart compares recent and historical volatility for 39 broad and sector indexes.
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Investing involves risk, including possible loss of principal. Carefully consider the investment objectives, risks, charges and expenses of ProFunds and ProShares before investing. This and other information is  
contained in the funds’ summary and full prospectuses, which should be read carefully before investing. To obtain them, contact your financial adviser or broker/dealer representative. In addition, you may call  
888-PRO-5717 or visit profunds.com (for ProFunds mutual fund prospectuses) or call 866-PRO-5125 or visit proshares.com (for ProShares ETF prospectuses). “ProFunds Group” includes ProFunds mutual funds and 
ProShares ETFs. ProFunds are distributed by ProFunds Distributors, Inc. ProShares are distributed by SEI Investments Distribution Co., which is not affiliated with ProFunds Group. 



Ma
rk

etC
ap

Co
mm

od
ity

 &
 Cu

rre
nc

y
In

ter
na

tio
na

l
Sty

le
Se

cto
rs

Fix
ed

-In
co

me

10 20 30 40 50 60 70 80 90

Barclays Capital 7-10 Year U.S. Treasury

Barclays Capital 20+ Year U.S. Treasury

Dow Jones Industrial AverageSM

S&P 500®

Russell 3000®

S&P MidCap 400TM

S&P SmallCap 600TM

Russell 2000®

NASDAQ-100®

MSCI EAFE

MSCI Emerging Markets

MSCI  Europe

MSCI Pacific ex-Japan

MSCI Japan

MSCI Mexico

FTSE/Xinhua China 25

MSCI Brazil

Russell Midcap® Value

Russell 1000® Value

Russell 2000® Value

Russell 1000® Growth

Russell Midcap® Growth

Russell 2000® Growth

Dow Jones U.S. Consumer GoodsSM

Dow Jones U.S. Health CareSM

Dow Jones U.S. Real EstateSM

Dow Jones U.S. UtilitiesSM

Dow Jones U.S. Consumer ServicesSM

Dow Jones U.S. IndustrialsSM

Dow Jones U.S. FinancialsSM

Dow Jones U.S. Basic MaterialsSM

Dow Jones U.S. TechnologySM

Dow Jones U.S. Oil & GasSM

Dow Jones U.S. SemiconductorsSM

U.S. Dollar Index®

London PM Gold Fixing

Dow Jones-UBS CommoditySM

London Silver Fixing

S&P GSCI® Crude Oil

11.2%3.7%
0.22%

0.39%

0.61%

0.65%

0.66%

0.73%

0.79%

0.84%

1.05%

0.60%

0.66%

0.66%

0.66%

0.72%

0.92%

0.95%

1.21%

0.64%

0.63%

0.77%

0.72%

0.86%

0.90%

0.50%

0.61%

0.87%

0.64%

0.71%

0.74%

0.90%

0.92%

1.04%

0.92%

1.37%

0.29%

0.56%

0.59%

0.94%

1.25%

6.9% 22.1%

8.8% 36.2%

40.3%

41.0%

46.9%

50.4%

8.7%

9.0%

10.9%

13.0%

13.9%

12.7%

9.4% 33.8%

35.2%

39.1%

35.1%

34.6%

48.1%

59.4%

10.7%

8.8%

10.3%

11.6%

15.1%

13.7%

62.7%22.0%

49.5%

46.4%

57.4%

41.8%

56.0%

8.6%

8.6%

13.3%

9.3%

10.6%

14.2% 49.0%

28.4%

37.9%

96.3%

40.0%

38.8%

47.0%

89.1%

7.6%

9.4%

9.1%

8.9%

9.6%

10.1%

9.3%

14.4%

12.2%

14.0%

17.8%

8.9%

4.8% 13.0%

31.1%

29.0%

59.1%

67.5%

11.3%

11.7%

24.7%

54.3%

66.6%

46.5%

74.8%

52.4%

68.2%

Average
 Daily Move2

13.5%

26.3%

66.9%

73.0%

73.1%

76.2%

74.9%

80.2%

80.3%

63.0%

71.7%

62.3%

70.4%

70.6%

87.7%

97.3%

123.4%

77.8%

78.2%

83.4%

69.1%

77.5%

77.6%

53.6%

63.0%

134.8%

69.7%

66.1%

70.0%

112.8%

100.7%

78.9%

105.1%

86.0%

18.5%

46.5%

42.7%

77.6%

91.0%

Max
Value1Index/Benchmark

Volatility (%)

 

9.6%

20.2%

24.2%

27.3%

28.2%

32.4%

35.2%

36.3%

24.7%

26.6%

24.4%

27.0%

25.2%

36.3%

36.2%

41.0%

34.5%

31.6%

39.6%

24.6%

29.9%

33.3%

19.2%

20.1%

65.9%

21.4%

26.4%

32.7%

60.3%

40.8%

28.3%

33.8%

37.1%

21.4%

10.7%

25.0%

38.2%

49.1%

26.6%

6.0%

10.0%

16.2%

17.1%

17.2%

18.2%

18.6%

20.3%

23.9%

14.9%

16.6%

17.2%

17.2%

20.3%

23.1%

24.9%

31.6%

14.3%

15.0%

17.8%

18.2%

20.2%

22.4%

12.7%

14.7%

16.1%

16.5%

18.0%

19.7%

19.8%

23.3%

23.9%

24.2%

33.2%

15.6%

8.1%

15.7%

26.1%

33.4%

Median volatility

How to read this chart:

25th – 75th percentile

5th – 95th percentile

2009 volatility
(calendar year)

1 �Represents the highest volatility calculated for any 90-calendar day period over the 10 years.  2 �Represents the average daily price move (up or down) for the index from 2000 to 2009.	 © 2010 PFA/PSA

For illustrative purposes only. Historical volatility does not predict future volatility. Volatility is not an indication of performance.

Source: ProFunds Group Investment Analytics. Data source: Bloomberg. Volatility is calculated using rolling 90-calendar day periods (each including about 62 trading days) from 2000 to 2009.  
Daily return data was not available for certain indexes as of 12/31/1999. These indexes (and the date on which their daily return data starts) include: Dow Jones U.S. Sector Indexes 
(2/14/2000), FTSE/Xinhua China 25 (3/16/2001), Russell 2000 Growth (3/19/2000), Russell 2000 Value (3/19/2000). Results for other indexes will differ. Funds that track an index 
may have different volatility than the index.
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Index Volatility Measures: 2000-2009 
This chart includes historical volatility measures for 39 broad and sector indexes over a 10-year period (2000-2009). We measured  
volatility using daily index returns over rolling 90-calendar day periods. See page 1 for more information about volatility measures.
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How Leverage Magnifies  
the Effects of Volatility
Leverage magnifies the effects of volatility, resulting in gains 
or losses that occur much faster and to a greater degree. 

Compare an investor in an unleveraged fund and another 
in a +2x leveraged fund tracking the same index, each 
starting with an investment of $100. 

The index returns 10% on day one and -10% on the next. 
After the two days, the unleveraged investment is worth 
$99, for a return of -1%. The leveraged investment is worth 
$96, more than doubling the loss of the unleveraged fund.

+1x investment 
return

+2x investment 
return

Day 1 Return +10% +20%

Day 2 Return -10% -20%

Total Return -1% -4%

This example shows extreme hypothetical index movements for 
illustrative purposes only. Actual index movements can be mean-
ingfully different. Example does not reflect investment fees and 
expenses or taxes, which would lower the results shown.

The Impact of Volatility on Leveraged and Inverse Fund Returns
Most leveraged and inverse funds are designed to provide a multiple (e.g., +2x or -2x) of the daily returns of an  
underlying index, before fees and expenses. Many investors use daily leveraged and inverse funds tactically, seek-
ing short-term profits on index dips and spikes. Others hold these funds for longer periods, aiming to hedge their 
portfolios or profit from longer-term trends.

Over time, the returns of these funds may be greater than or less than the index return times the fund multiple (the 
“target return”) for the same period. Investors should understand how index volatility can impact the returns of lever-
aged and inverse funds over time:

•	�When index returns are trending, and volatility is low, leveraged and inverse funds can outperform the 
target return. For example, a +2x fund can have more than a +2x gain when its index trends up, or lose 
less than twice the index return when the index trends down.

•	�When index returns are highly volatile, leveraged and inverse fund returns can significantly underperform  
the target return. In some circumstances, realized returns can even move in an opposite direction to the 
target return. 

Generally, the greater the volatility of the underlying index, the greater the chance that the return  
of a leveraged or inverse fund will deviate from the target return over time. Other factors to  
consider include:

•	�The longer the time horizon, the more likely the fund return will diverge from the target return

•	�The higher the leverage level (e.g., +2x, +3x), the sooner the fund return will diverge from  
the target return

•	�A leveraged inverse fund (e.g., -2x or -3x) will diverge from the target return sooner than  
a long leveraged fund (e.g., +2x, +3x) for the same index

Leveraged and inverse ProShares ETFs and ProFunds seek returns that are a multiple or inverse multiple (e.g., +2x or -2x) of the return of an index or other benchmark (target) for a single day. Due to the compounding of daily 
returns, the returns of these funds over periods other than one day will likely differ in amount and possibly direction from the target return for the same period. Investors should monitor leveraged and inverse fund holdings 
consistent with their strategies, as frequently as daily. Leveraged and inverse funds entail certain risks, including, in some or all cases, aggressive investment techniques (futures contracts, options, forward contracts, swap 
agreements and similar instruments), imperfect benchmark correlation, leverage and market price variance, all of which can increase volatility and decrease performance. For more on correlation, leverage and other risks, 
please read the prospectus.

“QQQ®” and “NASDAQ-100®” are trademarks of The NASDAQ OMX Group, Inc. “S&P 500®” Index, S&P MidCap 400TM Index, and S&P SmallCap 600TM Index are trademarks of The McGraw-Hill Companies, Inc. “Dow Jones®,” “DJ,” “Dow Jones Industrial AverageSM,” “The Dow 30SM,”  
“Dow Jones Indexes,” “Dow Jones U.S. Sector Indexes,” and “Dow Jones-UBS Commodity IndexSM” are servicemarks of Dow Jones Trademark Holdings, LLC (“Dow Jones”) and UBS Securities, LLC, as the case may be. The Russell 3000® Index, Russell 2000® Index, Russell 2000® Growth Index, 
Russell 2000® Value Index, Russell 1000® Growth Index, Russell 1000® Value Index, Russell Midcap® Growth Index, and Russell Midcap® Value Index are trademarks of the Russell Investment Group. MSCI, MSCI Inc., MSCI Index, and EAFE are servicemarks of MSCI. Barclays Capital and Barclays 
Capital Inc. are trademarks of Barclays Capital Inc. “FTSE/Xinhua China 25” is a trademark of FTSE/Xinhua Index Limited (“FXI”). All have been licensed for use by ProShares or ProFunds. All Dow Jones indexes listed are products of Dow Jones Indexes, a licensed trademark of CME Group Index 
Services LLC (“CME”). Dow Jones servicemarks have been licensed for use by CME. “FTSE®” is a trademark of the London Stock Exchange PLC and the Financial Times Limited and is used by FXI under license. “Xinhua®” is a trademark of Xinhua Finance Limited and is used by FXI under license. 
ProShares have not been passed on by these entities or their subsidiaries or affiliates as to their legality or suitability. ProShares are not sponsored, endorsed or promoted by these entities or their subsidiaries or affiliates, and they make no representation regarding the advisability of investing 
in these products. THESE ENTITIES AND THEIR SUBSIDIARIES AND AFFILIATES MAKE NO WARRANTIES AND BEAR NO LIABILITY WITH RESPECT TO PROSHARES. S&P GSCI® Crude Oil Index is a trademark of The McGraw-Hill Companies, Inc.	 © 2010 PFA/PSA  2010-1825


