BND Forensic Maths


Mean and standard deviation

Lead shot has been found embedded in a car seat. The diameters of each of a sample of 50 balls are shown below in mm.
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Tally chart

Complete the following tally chart to find the distribution of shot sizes…

	Interval in mm
	tallies
	frequency

	3.25 < x ( 3.35
	
	

	3.35 < x ( 3.45
	
	

	3.45 < x ( 3.55
	
	

	3.55 < x ( 3.65
	
	

	3.65 < x ( 3.75
	
	

	3.75 < x ( 3.85
	
	

	3.85 < x ( 3.95
	
	

	3.95 < x ( 4.05
	
	

	4.05 < x ( 4.15
	
	

	4.15 < x ( 4.25
	
	

	4.25 < x ( 4.35
	
	

	4.35 < x ( 4.45
	
	

	
	Total
	


Calculating the mean 

	Interval in mm
	Midpoint
x
	Frequency
f
	xf

	3.25 < x ( 3.35
	3.3
	1
	3.3

	3.35 < x ( 3.45
	3.4
	0
	0

	3.45 < x ( 3.55
	3.5
	0
	0

	3.55 < x ( 3.65
	3.6
	1
	3.6

	3.65 < x ( 3.75
	3.7
	5
	18.5

	3.75 < x ( 3.85
	
	
	

	3.85 < x ( 3.95
	
	
	

	3.95 < x ( 4.05
	
	
	

	4.05 < x ( 4.15
	
	
	

	4.15 < x ( 4.25
	
	
	

	4.25 < x ( 4.35
	
	
	

	4.35 < x ( 4.45
	
	
	

	
	Total
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or in English…  
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Calculating the standard deviation

	Interval in mm
	Midpoint
x
	Frequency
f
	x²
	x²f

	3.25 < x ( 3.35
	3.3
	1
	10.89
	10.89

	3.35 < x ( 3.45
	3.4
	0
	
	

	3.45 < x ( 3.55
	3.5
	0
	
	

	3.55 < x ( 3.65
	3.6
	1
	
	

	3.65 < x ( 3.75
	3.7
	5
	
	

	3.75 < x ( 3.85
	
	
	
	

	3.85 < x ( 3.95
	
	
	
	

	3.95 < x ( 4.05
	
	
	
	

	4.05 < x ( 4.15
	
	
	
	

	4.15 < x ( 4.25
	
	
	
	

	4.25 < x ( 4.35
	
	
	
	

	4.35 < x ( 4.45
	
	
	
	

	
	Total
	
	
	



[image: image3.wmf](

)

2

2

x

f

f

x

-

=

å

å

s

 



or in English…  
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or in Calculator dialect…

((total x²f column / total of f column – mean X²) = 

Distribution shape

You can analyse data like this using a statistics package such as MINITAB

A dot plot of the diameters of the lead shot shows the following distribution…

                                             .         .
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                                             :    :    :

                              .    .         :    :    :

                              :    :    .    :    :    :

          .              .    :    :    :    :    :    :    .    :

          -----+---------+---------+---------+---------+---------+-C4      

            3.40      3.60      3.80      4.00      4.20      4.40
The histogram of the data looks like this…

Histogram of C4   N = 50

Midpoint   Count

     3.3       1  *

     3.4       0

     3.5       0

     3.6       1  *

     3.7       5  *****

     3.8       5  *****

     3.9       3  ***

     4.0      11  ***********

     4.1      10  **********

     4.2      11  ***********

     4.3       1  *

     4.4       2  **
Interpreting the distribution

1)
Do you think this data looks like a normal distribution?

2)
Can you identify one value that is an outlier?

3)
Suppose one lead ball was extracted from the heart of a victim found near the car seat. The lead ball was 3.2 mm in diameter. 

a)
How many standard deviations is that ball from the mean? 

b)
Can you be sure that the ball came from the same cartridge as the main sample of balls?
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