SLBS

REPRESENTATION OF DATA

STEM and LEAF DIAGRAMS
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Key:   11 |  9   means  119 

BACK TO BACK STEM and LEAF DIAGRAMS
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Stem and Leaf Diagrams can be used to find Quantiles

Example
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Note: this method can be used to find the median of raw data rather than use the ½(n + 1)th observation method
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They will both give the same result!
Ex 4A p 55

BOX-PLOTS

These must be drawn on graph paper with a suitable scale shown

Example
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Q1 = 59, Q2 = 73, Q3 = 80

To compare two sets of data, draw one box-plot above and one below the scale line.

Outliers are extreme values at either end of a distribution – these may be rogue values and any given rule for identifying outliers will be stated explicitly in an exam question.

One rule that is often used is to define an outlier if a value lies 1.5 times the Interquartile Range below the lower quartile or above the upper quartile (i.e. 1.5(Q3 − Q1)).

Example
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This affects the “whiskers” on a box plot and they should only extend to the smallest and largest values.
Note: the upper whisker extends to the highest value that is not an outlier or the boundary for outliers.

Outliers should be marked with a cross.

e.g.

McEx3A

Ex 4B p 58

Ex 4C p 59

Ex 4D p 61

HISTOGRAMS

These are justified to be used only if the data is continuous and is summarised by a grouped frequency distribution.

Histograms have no gaps between the bars (bar charts used for discrete data have)

The area of each histogram bar is proportional to the frequency it is representing.  Hence the total area is proportional to the total frequency.

If the constant of proportion equals 1, then:

Area = Frequency → Height of bar = Frequency/Class Width

This is known as the frequency density (vertical axis label)

Remember to use the boundaries when plotting the histogram

Example

The heights of 250 children are given below:


[image: image4.emf]Height (cm) Frequency Width f.d.

125-134 12 10 1.2

135-139 28 5 5.6

140-144 40 5 8

145-149 65 5 13

150-154 56 5 11.2

155-159 37 5 7.4

160-169 12 10 1.2



Note that the interval 125 – 134 is drawn using the boundaries 124.5 to 134.5 etc.

To estimate the number of children with heights between 146 and 162 cm, we need to use the values 145.5 and 162.5 cm


Since Area = Frequency

Number of children  = (4 × 13) + (5 × 11.2) + (5 × 7.4) + (3 × 1.2)

                                =      52    +      56      +      37     +     3.6



      =  148.6
Therefore, approximately 149 children
Note: In “ 52 + 56 + 37 + 3.6”, the 56 & 37 represent the total frequency of the middle two bars, whereas the 52 is 4/5 of the frequency of the first bar (65) and the 3.6 is 3/10 of the frequency of the last bar (12)
Mc Ex 1A

Ex 4E p 64
SKEWNESS
POSITIVELY SKEWED

Mode < Median < Mean


Q2 − Q1 < Q3 − Q2
              
[image: image5.wmf]



NEGATIVELY SKEWED
Mean < Median < Mode


Q2 − Q1 > Q3 − Q2

       
[image: image6.wmf]
SYMMETRICAL

Mode = Median = Mean


Q2 − Q1 = Q3 − Q2


 
[image: image7.wmf]

Other measures of skewness may be given within a question

e.g.  
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When comparing data sets, comment on their:


location


dispersion


skewness

Read Examples 10-12 p 69
Ex 4F p 71
Mixed Ex 4G p 72
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