
Statistical Analysis 

For all Sciences 



Error Calculations 
 

• Error Calculations are a form of statistics that 
are used to mathematically determine if some 
trend is accurately predicating a set of outcomes.  

• Each Calculation has a limited but accepted 
range of use.  

• Scientists (Natural and Social) and 
Mathematicians have come to a common 
agreement about when and where to use each 
analysis.  

• IN GENERAL- Each calculationis giving us 
Accuracy and/or Precision 

 

 



Percent Error 

▫ (Accuracy Calculation) 

▫ Used to determine the percent difference between the 
theoretical and experimental values 

your value 
accepted value 

Error Calculations 



Error Calculations 

 

• Mean Absolute Deviation -  “Average Deviation 
from the mean”  (a.d.)   

• (Precision Calculation) 

▫ Used to determine how precise a given 
measurement is compared to other measurements 

▫ Calculate the absolute deviation from the average 

▫ Average the deviations 

 

 



Error Calculations 

• (Accuracy Calculation) 

• Average Deviation of the mean (A.D.) 

▫ Used to calculate how accurate a set of 
measurements are compared to the theoretical 
value 

▫ (a.d.) / sqrt (the number of time the measurement 
was made) 

 



Interval Range 

• The interval range for Mean Absolute Deviation 
(a.d.) is 57.7% 

▫ This means 57.5% of all data randomly collected 
should fall in the range of the a.d.  

 

• The interval range of the Average Deviation from 
the mean is 50% 

▫ This means that means that there is a 50% chance 
that the accepted (or true) value falls in the range. 

 



Variance 

• Statistical variance gives a measure of how the data distributes 
itself about the mean or expected value. Unlike range that only 
looks at the extremes, the variance looks at all the data points 
and then determines their distribution. 

• Although variance could describe the a.d., it usually is 
represented by the following equation. 

 

 

 
 σ2 = variance 

 ∑ (X - µ)2 = The sum of (X - µ)2 for all data points 

 X = individual data points 

 µ = mean of the data 

 N = number of data points 

 



Standard Deviation 

• The most common statistical predictor of precision 

 

 

 

 
 

 X = individual data points 

 µ = mean of the data 

 N = number of data points 

 

Note: Although it is the most common,  

           it may not be the best. 



Standard Deviation 

• The most common statistical predictor of precision 

 

 

 

 
 

 X = individual data points 

 µ = mean of the data 

 N = number of data points 

 

Note: Although it is the most common,  

           it may not be the best. 



Interval Range 

• 1 Standard Deviation   = 68.27% 

• 2 Standard Deviations = 95.45% 

• 3 Standard Deviations = 99.73% 

• 4 Standard Deviations = 99.99% 



Standard Deviation vs. Mean Absolute Deviation 

• Standard deviation exaggerates the impact of 
larger deviations. This emphasizes point that are 
outliers.  

• Mean Absolute reduces the weight of outliers. 
And therefore the value does not reflect the 
impact of larger scatter or dispersion properly. 

• For Data Sets with wide ranges of data, Standard 
Deviation is Better. 

• For Sets of data where errors may be greater than 
3% Mean Absolute Deviation is better. 

▫ Note in labs we usually assume error as 0% so 
Standard Deviation is used more often.  



Standard Deviation of the Mean 

• Similar to Average Deviation of the Mean in that 
it tells the Accuracy of our data. 

 

 

 

 

 

 

 

• It’s interval range is 50% 

 



Sample vs Population 

• When we are using all of the data (The population) we have 
we use: 

 

 

 

• Sometimes we need to take a sample data from a larger 
population. To err on the side of caution we increase our 
error by subtracting 1 from N. 

 

 
• The mean is now x (for sample mean) instead of μ (the population 

mean), 

• And the answer is s (for Sample Standard Deviation) instead of σ. 

 

 



Addition information on Standard Deviation  

• Instructional Video 

▫ http://www.youtube.com/watch?v=HvDqbzu0i0E 

 

• Example Problems 

▫ http://www.mathsisfun.com/data/standard-deviation-
formulas.html 

 

• Example Physics Problem 

▫ http://www.batesville.k12.in.us/physics/apphynet/Measureme
nt/standard_deviation.htm 
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      Student T-Test 

•





 


