
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Beta and Sharpe ratio are two of the most fundamental 
expressions in investment economics, but so few seem to really 
understand them, and even fewer can calculate them.  
 
In a statistical sense, beta, or beta coefficient, as it is technically, 
is found in regression analysis. Regression assumes three 
constructs, including normality, homoscedasticity, and the 
absence of multicollinearity, all three of which are beyond our 
scope here. However, recalling that algebraically, “simple 
regression” is expressed as Y=mX+b+e, with the beta coefficient, 
noted as m, being considered as the degree of change in the 
dependent variable for every unit change in the independent 
variable. So, the beta coefficient is merely the slope of the best fit 
line for a set of data. Y is the dependent variable, X is the 
independent variable, b is the constant, and e is the error in the 
equation. Consider the scatterplot below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scatter Plot depicting Slope in Simple Regression 
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In its simplest terms, slope is merely the change in Y (dy) over the 
change in X (dx). The same holds true in algebra, calculus, 
statistics, economics, and engineering. We simply calculate it 
differently and use the concept differently, but the overall 
depiction of change remains constant, no pun intended.  
 
In investment economics, we most often consider slope, or the 
beta coefficient, as an indicator of relative risk in an asset relative 
to risk in the market. Subsequently, we attempt to define the 
relationship between the volatility in an asset verses the volatility 
in the market. With the beta coefficient of the market always 
being 1.0, beta coefficients less than 1.0 are considered less 
volatile than the volatility in the market, and beta coefficients 
greater than 1.0 are considered more volatile than the market. 
For example, if Microsoft has a beta coefficient of 1.12, Microsoft 
is considered 12 percent more volatile, or risky, that the market. 
That said, be advised that there are numerous occasions when we 
desire assets with higher volatilities so we can buy/sell under less 
traditional scenarios.   
 
Calculating beta coefficients are simple computations, as such 
merely requires us to develop the ratio between covariance and 
variance. Understanding the mathematical derivations behind 
this ratio is somewhat complex, but we will simplify it for our 
sake. Note the following expression for beta: 
 
Eq. 1 

𝛽 =  
𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 (𝑅𝑒, 𝑅𝑚)

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 (𝑅𝑚)
 

 
 
 
 
 

Beta Coefficients & Sharpe Ratio 

Note: R2 represents the variance explained in the dependent variable by the 
independent variable; in this case, explaining 87.22% of the variance. 
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Where,   
 

β = beta coefficient 
Re = asset return 
Rm = market return 

 
Of course, now that we understand how to calculate beta 
coefficients, the question arises as to the validity of using them to 
measure risk. As with most analyses, the coefficient is a measure 
of historical data, not projected data, so we have merely 
measured historical risk, not projected risk. Additionally, beta 
coefficients do not measure financial loss, per se; they are a 
measure of direction and magnitude of an asset price across time. 
Hence, beta coefficients are not without subjective interpretation 
when considered as an indicator of investment risk. Further, even 
when considering a beta coefficient against an F-test or other form 
of significance, a certain level of subjectivity enters the analytical 
mix. Simply because variances are higher in one asset over the 
market, or another asset, does not necessarily mandate there 
exists an issue associated with risk. 
 
Subsequently, we must consider our asset against other indicators 
of risk to augment our beta coefficient; and in this case we will 
consider risk in terms of Sharpe ratio. Sharpe ratio is a risk 
adjusted return that allows us to consider our potential 
investment essentially against not investing. The ratio helps us 
determine whether the expected returns of an investment are 
worth the associated risk. However, be remined that similar to 
calculating beta coefficients, we are using historical data, at least 
in our explanation here. Note the mathematical expression for 
Sharpe ratio below. 
 
Eq. 2 

𝑆𝑎 =  
(𝑅𝑝 − 𝑅𝑓)

𝜎𝑝
 

 
Where, 
 Sa = Sharpe ratio 
 Rp = asset return 
 Rf = risk free return 
 σp = standard deviation of asset excess return  
 
More simply, take the difference between the asset or portfolio 
return and the risk-free rate, where the risk-free rate is the return 
you would receive on, say, holding your investment in a bank 
savings account; and divide it by the standard deviation for the 
asset or portfolio. If you are unsure of the risk-free return, today 
you are safe using say, 2 percent. Finally, compare the Sharpe ratio 
against thresholds—the more standard thresholds, or those you 
personally establish. Refer below to typical thresholds for the 
Sharpe ratio. 
 
If, 
 Sa < 1.00, Less than preferable investment 
 1.00  < Sa < 1.99, Moderate investment 
    2.00 < Sa < 2.99. Good investment 
 Sa > 3.00, Strong investment 
 

To this end, rendering investment decisions using beta 
coefficients and Sharpe ratios alone can prove cumbersome at 
times… and relatively good at others—especially when coupled 
with other analyses and modeling. So, let’s watch these measures 
of risk play out in real life. Consider recent findings on Danaher 
Corporation (DHR), a company operating in environmental and 
life sciences, from January 2017 through July 2022.  
 
Historically, the 3-year return has averaged nearly 34 percent, and 
it is currently trading around $276 a share. We calculated the beta 
coefficient at 0.864, so we assume DHR is around 14 percent less 
risky than had we invested in the market holistically. As such, we 
conclude that systematic risk as measured by beta is lower in DHR 
than the market overall (βmarket= 1.00). So good, so far. 
 
We next calculated the Sharpe ratio over this period to be 0.464. 
Now, we have a dilemma, as we prefer that our Sharpe ratio be 
greater than 1.0. What are we to do? We have a beta coefficient 
suggesting DNR is less risky than the market, but we have a lower 
than preferred Sharpe ratio. However, investing in DHR is indeed 
better than simply holding our money in a bank, or putting it is 
some other instrument that has a low return. So, based on this 
alone, do we invest (long term)? Is DHR a good investment under 
these circumstances—having no other measures available? Well, 
given what we know, DHR is less volatile than the market 
(β=0.864), demonstrating the asset is less risky, per se, that the 
market; and its Sharpe ratio is 0.464, lower than what we prefer, 
but perhaps tolerable. But recall our 3-year return of 34 percent; 
that return is enticing, even persuasive enough for us to 
potentially press the buy button.  
 
In this case, knowing only these three parameters, I likely would 
not invest outright. Here is what I suggest, again, in this case. First, 
consider DHR against other assets in the same sector, say Eli Lilly 
(LLY), for one. LLY is trading at roughly $306 a share, and its beta 
coefficient and Sharpe ratio are at 0.412 and 0.428, respectively; 
and its 3-year return is roughly 32 percent. Then, consider say, 
Abbott Laboratories (ABT). ABT is trading around $375, with 3-
year returns of 24 percent; its beta coefficient the last few years 
is 0.694, and its Sharpe ratio is 0.206. In fact, the beta coefficient 
for the healthcare sector is tracking at roughly 0.650. So, given no 
other measures, I would now be more inclined to buy DHR. In 
reality, however, we never trade with such few measures. At a 
minimum, we need to investigate DHR’s financial performance 
over the last few years; and model their price data to estimate 
projected returns. Nonetheless, the moral of the story is that risk, 
as well as an investor’s tolerance for risk, remain crucial in the 
decision to invest.   


