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UNIT 15 EXTRACTING AND PRESENTING STATISTICS 

ASSOCIATED STUDY NIATERIALS 

There is no set reading for this unit, but you might find it useful to run through 
some of the exercises on the presentation of figures in the NUMERACY disk if you 
found them difficult earlier in the course 

Some of the activities in this unit will require the use of your computer - mostly 
using OUSTATS, but you may prefer to use FRAMEWORK to draw graphs, etc The 
PLYMOUTH data file, on disk, provtdes the data for these activities 
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1 INTRODUCTION: THE 
RIGHT FIGURE FOR THE JOB 
According to the 1981 Census there were approximately 49,154,700 people in 
England and Wales on Census night, of whom some 23,873,400 were men. The 
figures are impressive, but they do not tell us very much More information is 
conveyed, paradoxically, by sacrificing precision and simplifying the total figure - 
'49 million' is a more usable concept than '49,154,700' In terms of components, 
proportions and percentages are often more useful than absolute numbers, it is 
more useful to know that 48 5 per cent ('just under half') were male than to know 
the number in millions - actual numbers may be useful for planning purposes, 
but percentages are more interpretable and lend themselves more easily to useful 
comparison The art of presenting numerical data lies in giving the figures that will 
convey the desired information in an easily readable form, while still giving 
enough information for the reader to check the figures and draw conclusions from 
them other than those presented by the author This unit is about what you are 
entitled to expect from such a presentation 

Depending on the audience for the paper or report, different kinds of presentation 
will be appropriate Sometimes we are interested in actual numbers, particularly if 
we have to plan a service; people who plan school provision are less interested in 
whether the local population of children is going up or down, for example, as in 
how many children will need school places in five years' time More often, how- 
ever, a description or a theoretical argument is better served by quoting a sum- 
mary figure (a mean or median, for example, or a correlation) or a comparative 
figure (a mean or a percentage compared with the mean or percentage for 
another interesting group or for the population as a whole) The reader of a report 
or paper is entitled to expect the figures which are most appropriate for the argu- 
ment which is being made or the description which is being given. In addition, he 
or she is entitled to expect sufficient additional detail for the conclusions to be 
checkable and for obviously relevant further calculations to be feasible. Precisely 
what is needed will, of course, depend on the target audience of the presentation 
planners have different needs from academics, who in turn have different needs 
from policy makers and the informed general public However, many presen- 

( tations of 'applied' research - including most research reports published in jour- 
nals - will reach all three of these audiences It is therefore incumbent on the 
writercs) to demonstrate the stze of 'the problem', to locate it in a relevant context 
or contexts, to provide enough detail for other researchers to test the conclusions, 
but to do so in such a way that the main conclusions remain accessible and the 
evidence interpretable 

This unit has the function, to some extent, of bridging earlier and later discussions 
in the course. You have already looked at ways of presenting figures, very early in 
the course, and techniques of presentation and standardization (to render figures 
comparable with one another) have also been discussed in Unit 6. Unit 14 looked 
at how data are prepared for analysis. Now this unit covers the first stages of 
analysis. To this extent the unit acts as revision, consolidating your handling of 
numerical information It also looks forward to Block 4, however, and begins to 
consider how quantitative data are analysed to enable conclusions to emerge from 
them 

A major example to be used in this unit is the Plymouth study of health and social 
deprwation, an account of whlch you have already read in Unit 6 Here we shall 
be looking at some of the forms of presentation used in the reports of it (Abbott, 
1988, Abbott et a l ,  1992) and the data set which is provided for some of this unit's 
exercises is extracted from the data set on which these reports were based 

A number of statistical and other technical terms are used in this unit Most of 
them you will have encountered earlier in the course, but sometimes they will 
have been mentioned only 'in passing' We thought it might be useful to present 
brief definitions of key terms here, to which you can refer if you need to do so. 
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Bar graph 

Cell percentages. 

Column percentages, 

Correlation. 

Correlation 
coefficient 

Spurious correlatlon. 

Effect 

Mam effect 

Interaction effect. 

Error term. 

A glossary of terms 

see Graph 

see Percentages 

see Percentages 

The systematic linear relatlonshlp of two varlables 
We talk about two varlables being posztzvely 
correlated when high values on one vanable predict 
high values on another, and low values predict low 
values Negatzve comlatzon is the opposlte - hlgh 
values on one predict low values on the other, and 
vice versa. Two varlables are sald to be 
uncorrelated - to exhibit zero comlatzon - when 
the values on one varlable do not at all predlct the 
values on the other. 

is a summary of the amount of correlation 
between two variables Comlatzon coefficients 
are constructed to take the value of +l if there 
1s perfect positwe correlation, -1 if there 1s 
perfect negative correlation, 0 when there is no 
correlation, and values In between where some 
degree of correlatlon exists but not perfect 
correlatlon. (Thls last situation will normally be 
the case in social science research) 

1s said to occur where two variables are 
correlated, but not because one has an effect 
on the other, the effect 1s due to the fact that 
both are correlated with a third vanable 

In statistical jargon, an effect 1s a proportion of 
vanance explained by a varlable or by error More 
colloquially, we speak of 'an effect' when we have 
shown a relationship between one or more 
independent variable(s) and the dependent variable. 

the effect of an independent variable, over and 
above the effects of any other variables. 

the effect of two variables m combination, over 
and above their main effects The effect 1s 
shown by the relationship between two 
varlables bemg of a different degree for 
different levels of a third variable For example, 
ability to run fast might well be attributable to 
age, weight and the interaction between them 
the effect of weight on running speed might be 
different for chddren than for adults 

The amount of variance still unexplamed after all 
the variables have been taken into account taken 
as due to (a) other variables, (b) sampllng error, 
and (c) measurement error 
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Graph. 

Bar graph or 
histogram 

Histogram 

Line graph or graph 

Pie chart 

Index. 

Indicator 

Interaction effect: 

Line graph 

Main effect. 

Mean 

Median. 

Normal curve. 

Percentages. 

Cell percentages 

A graphical presentation of data The main variants 
are. 

a graph which presents figures as bars whose 
height is proportional to what is being 
measured. Strictly speaking, the term bar graph 
should be used where the vartable being 
measured has natural discrete categories (e g 
male, female), and hzstogram where what is 
bemg presented is continuous scores aggregated 
into categories (e.g age in five-year bands) 

see Bar graph, above. 

a graph which presents data as a line whose 
points are defined by the two variables which 
form the vertical and horizontal axes. For 
example, a plot of height agalnst weight in a 
population. 

a graph where the total is illustrated as a circle 
or 'pie', and figures are shown as segments of 
the circle ('slices of the ple'), and values are 
shown 

A summary variable relatmg all scores to a 
comparison point One common form of indexing 
is to set one data-point (e.g. a year) equal to 100 
and express all other data-points as percentages of 
it Another is to set the mean equal to zero and 
express all other points as deviations from it. 

Where a quantity cannot be measured directly, an 
zndzcator is a variable which is measured which 
can plausibly be argued to be highly correlated 
with the desired quantity For example, scores on 
intelligence tests are indicators of intelligence, the 
height of mercury in a thermometer is an indicator 
of temperature. 

see Effect 

see Graph 

see Effect 

The arithmetical average of a set of figures, 
obtained by adding them all together and dividing 
by the number of cases 

Another form of average, the mld-point of a 
distribution. This may or may not be close to the 
mean, depending on whether the distribution is a 
symmetrical one 

A distribution of events occurring randomly, with 
the largest single number of cases at the mean, 
large numbers of cases close to the mean, and 
progressively fewer cases as we move further away 
from the mean 

Figures expressed as though their total were 100. 

on a table, cell percentages add up to the total 
of the table the figure in each cell 1s divided 
by the overall total and multiplied by 100 
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Column percentages percentages based on the totals of the columns 
of a table (down the page) 

Row percentages percentages based on the totals of the rows of 
a table (across the page). 

Pie chart: see Graph 

Proportion. Figures expressed as though their total were 1.00. 

Row percentages see Percentages 

Spurious correlation. see Comlatzon 

Suppressor variable A variable which has the effect of suppressing the 
visibility of another variable's effects For example, 
mode of transport would suppress the relationship 
of fitness to speed of travel. bicycles go so much 
faster than walking that even an unfit cyclist should 
be able to go faster than a fit walker 

2 FREQUENCIES 
The Plymouth study discussed in Unit 6 was one of several local area studies 
which used census, birth and mortality statistics to build composite indicators of 
'material deprivation' and 'health status' and showed that the two were substan- 
tially correlated (but less so in rural areas). The unit of analysis was the census 
ward, so what the analysis does is to correlate the level of material deprivation in 
a ward with the level of health status in the same ward, across the whole of the 
Plymouth Health Authority District (which included the City of Plymouth itself, a 
range of small towns and rural areas in southwest Devon, and a narrow band of 
more remote rural wards in east Cornwall). 

In this section we shall be concentrating on the deprivation data Table 1 is taken 
from Abbott (1988) and lists the wards in order of their score on the composite 
indicator of material deprivation (highest numbers indicating greatest degree of 
deprivation) We can see that the first ten or so wards have high positive scores, 
indicating that they are among the most deprived, while the last seven on the list 
have substantial negative scores, indicating relative affluence We can also see that 
the departure from zero (the average, neither deprived or affluent) is greater in the 
direction of deprivation than of affluence; St Peter's, the most deprived ward, 
scores much higher in a positive direction than the most affluent ward, Wembury, 
scores in a negative direction 

This is probably the simplest of all the ways of presenting data to list them in 
some interpretable order The table does not convey much to the sociological 
reader, but it was of interest to 'professional' readers of the original report - 
doctors, health visitors, social workers and the like - who were interested to see 
where their area ranked in the distribution of deprivation The research was 'com- 
missioned' in a sense, by the Community Health Council, and the results were 
intended to inform practice and policy as well as to add something to the soci- 
ology of health; the findings have since been used as a basis for funding inner city 
initiatives The maps from Abbott et a1 'S (1992) paper, which were reproduced in 
Unit 6, do much the same job more graphically, showing the distribution of 
material deprivation and health status by geographical location so that you can see 
at a glance where it clusters. The Abbott et a1 paper chose to emphasize extremes 
by illustrating the fifth of wards (17, as there 'are 85 in total) which are most 
deprived and least deprived and the fifth which have the best and worst health 
status Another commonly used mapping technique is to show the whole range, 
using a form of shading which gets darker, for instance, where the condition to be 
illustrated is more pronounced 


