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What does the Graph Show me?
The below graph shows a volatile series of returns used for 
the calculation of both standard deviation and downside 
deviation. Standard deviation incorporates all of the 
datapoints in the series. With downside deviation, the 
“good” months are excluded, and only the “bad” months 
are counted.

There are several different ways in which one can define 
what counts as a “bad” observation with downside 
deviation. One might consider any negative return to 
be a “bad” observation. Alternatively, one could set the 
breakpoint as falling short of the risk-free rate. Another 
variation would be to consider any return that is less than 
the long-term average to be “bad”. 

how is it useful?
Downside deviation addresses a shortcoming of standard 
deviation, which makes no distinction between the 
“good,” or upside deviations, and the “bad,” or downside 
deviations. Both upside and downside deviations have an 
equal influence on the calculation of standard deviation. 
Downside deviation seeks to remedy this by ignoring all 
of the “good” observations and by instead focusing on 
the “bad” returns.

What is a Good Number?
Like most other risk metrics, the lower the number, the 
better. A value of zero would be the best possible value. 
However, it is important to understand the number in the 
proper context. One would need to look at the downside 
deviation of a relevant benchmark or an appropriate 
peer group in order to get a good feel for the downside 
deviation.

What are the limitations?
In order for a downside deviation measure to be 
useful, there must be enough “bad” observations for 
the calculation to be statistically significant. While an 
investor might feel that lacking “bad” events in a data 
stream is actually positive, the usefulness of the metric 
would be limited if that was the case.

Downside deviation is a risk statistic 
measuring volatility. It is a variation  
of standard deviation that focuses  
only upon the “bad” volatility.

Downside Deviation

Volatility, Both "Good" and "Bad"
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Downside deviation
only focuses upon

"bad" volatility.

Created with Zephyr StyleADVISOR. Manager returns supplied by: Morningstar, Inc.
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math cornerRelated metrics
Sortino Ratio: the trade-off  
of return per unit of downside  
volatility risk

Standard deviation: the degree  
to which individual returns diverge 
from the average return

upside deviation: the amount  
of “good” volatility risk

What are  
typical Values?
In the table to the right, the 
downside deviation was 
calculated with a minimum 
acceptable return (MAR) 
of 0.0%. In other words, 
only monthly returns 
less than zero would be 
counted in the calculation 
of downside deviation. Two 
takeaways are apparent. 
Equity asset classes have 
higher downside deviations, 
as returns more frequently 
fall short of the 0.0% MAR. 
Also, this happened more 
frequently in the 2000s than 
in the 1980s and 1990s, so 
downside deviations tend  
to be higher in the most 
recent decade.
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Downside Deviation: 1986-2012
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Large Cap US Stocks
Small Cap US Stocks
International Stocks (Developed)
Emerging Markets Stocks
Investment Grade US Bonds
High Yield US Bonds

Created with Zephyr StyleADVISOR. Manager returns supplied by: Morningstar, Inc.

The most important variable in the equation for 
downside deviation is the definition for what 
counts as being a “bad” observation. Denoted 
as “c” below, only the returns less than “c” are 
included in the calculation for downside deviation. 
Frequently used values for “c” are the risk-free 
rate, a hard-target value like 0%, or the mean 
return of the return series itself.
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large cap uS Stocks 8.42% 7.41% 11.05% 9.76%

Small cap uS Stocks 11.92% 10.46% 13.68% 12.53%

international Stocks (developed) 9.45% 8.86% 12.82% 11.12%

Emerging markets Stocks N/a 14.39% 16.49% 14.51%

investment Grade uS bonds 3.39% 1.66% 1.86% 1.74%

high yield uS bonds 3.92% 3.35% 5.94% 4.49%
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