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Mean Value of a Random Sample!
• The mean value (µ) of a random population is what is commonly!
Referred to as the “average” … it is the most likely value to occur!
… more on this in the next section!

… for a sample of n members {xi}, selected at random from the !
population we can Represent the mean by the  “Sample mean” !

• For error quantification … mean error can be considered as bias!
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Standard Deviation of a Random Sample!
• A random sample will always vary about the mean .. And a!
Quantification of this variability is referred to as the “standard !
Deviation” σ … the square of the standard deviation is called the!
“variance”!
… for a sample of n members, selected at random from the !
population we can true variance by the “sample variance” Sx!

• … standard deviation is  used to quantify the random error!
In a measurement!
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Overall Measurement Uncertainty!
• The overall uncertainty of a measurement will be a 
combination of the bias uncertainty and the precision 
uncertainty !

• If we can account for the bias we take it out … otherwise bias 
is modeled as an uncertainly!

• The overall uncertainty is the Root-sum-square (RSS) of the 
Bias and random uncertainty + other independent classifiable 
errors like hysterysis, calibration, etc.!

Stephen Whitmore
“repeatability”
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Graphical Presentation of Data (1)!
A graph should be used when it will convey information and portray 

significant features more efficiently than words or tabulations.!

Graphs should:!

1)  Require minimal effort from the reader in understanding and interpreting 
the information it conveys!

2)  The axes should have clear labels that name the quantity plotted, its 
units, and its symbol!

3)  Axes should be clearly numbered and should have tick marks for 
significant numerical divisions.  Typically, ticks should appear in 
increments of 1, 2, or 5 units.  Not every tick need be numbered.  Too 
many will clutter the axis.!

4)  Use scientific notation to avoid placing too many digits on the graph.  !
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Graphical Presentation of Data (2)!
5)  When plotting on logarithm axes, place ticks at powers of 10 and minor 

ticks at 10, 20, 50, 100, 200, etc.!

6)  Axes should usually include 0.!

7)  The choice in scales and proportions should be commensurate with the 
relative importance of the variations shown in the results.!

8)  Use symbols, Not dots, for data points.  Open symbols should be used 
before closed. When allowed USE COLOR!!

9)  Either place error bars on the plot that indicate uncertainty or use 
symbols that are the size of the uncertainty.!

10)  When several curves appear on the same plot, use different line styles 
to distinguish them.  Avoid using colors. !
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Graphical Presentation of Data (3)!
11)  Minimize lettering on graphs!

12)  Labels on the axes and curves should be oriented to be read  from the 
bottom or from the right.  Avoid forcing the reader to rotate the figure to 
read it.!

13)  The graph should have a descriptive but concise title.  !

14)  When plotting points collected from multiple trials use “error bars” to 
show the accuracy range for each sample.!

Bottom Line- You want to communicate information to your reader.  The 
burden to get your point across falls to you.  The chances of successfully 
communicating your point are improved considerably when you make it 
easy on the reader.  Never think of your plot as pretty graphics.  If that is 
all it is, you should remove it.  !
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Graphical Presentation of Data (5)!

Error in Independent Variable!

Error in Dependent Variable!
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Graphical Presentation of Data (6)!

+Error (Utotal) in !
Dependent !
Variable!
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Graphical Presentation of Data (7)!

Can Also use !
Continuous Uncertainty!
Bounds!


