
UNIT 15 EXTRACTING AND PRESENTING STATISTICS 

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 
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Material Deprivation Index 

Figure 3 Lzne graph of Matenal Depmvation Index scores 

extreme in the direction of deprivation than the affluent wards' scores are in the 
direction of affluence 

Figure 3 illustrates the same data display as a lzne graph, treating the variable as a 
continuously varying one rather than stacking cases by grouped values Again the 
underlying shape is quite apparent - the largest number of cases at zero or not 
far from ~ t ,  sloping away to very small numbers at the extremes, but with too 
many cases towards the extreme at the right to make the distr~but~on quite a nor- 
mal one 

Note that in Figures 2 and 3 the apparent extremity of the skew is partly a ques- 
tion of how the figure is produced you can make it seem more extreme by 
increasing the size of the vertical axis, or less extreme by spreading the horizontal 
axis For example, in F~gure 4 the two graphs both use the data illustrated in 
Figure 3, but m the one on the left the scale has been manipulated to produce 
something more akin to a straight line, while in the one on the right the scaling is 
arranged to produce more marked 'peaks' in the line. The same kind of thing can 
be done with bar graphs The temptation is to think of these variants as 'cheating', 

4 but the fact is that there is no right way of drawing a graph, you scale it so that it 

Matenal Deprivation Index 

l I I l l l l I 
<-l 51 -1 50 -1 00 -0 50 0 0 0  0 50 150 2 50 3 50+ 

to to to to to to to 
-101 -051 -001 0 4 9  149  249  349  

Materral Deprivation Index 

Figure 4 ESfects of varyzng scale 
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makes the point you want ~t to make For th~s  reason you should treat the graphic 
presentations you come across In published reports as illustrations of points, not 
proof of them, the proof - d proof 1s poss~ble - l~es  in the data themselves, not 
in how they are drawn. 

With modern computer graphics packages ~t is poss~ble to produce much more 
appealing kinds of pictures than this, and you will find some reports illustrated 
with three-dimensional bar charts These are to be avoided, however, because the 
information they convey may be ambiguous Of the three bar graphs in Figure 5 ,  
for example, in wh~ch is it true that the bar to the right is eight times the size of 
the bar on the left? The answer is, in the first two cases. In (a) the bar on the right 
is eight times as high as the one on the left, but cross-sectional area remalns the 
same, so the volume is Increased by a factor of eight. In (b) each dimension has 
been doubled, so the volume is again increased by a factor of eight (So these two 
are trying to get the same information across, even if they look very different) In 
(C) however, all dimensions have been increased by e~ght, so the bar on the right 
is actually 512 times as large as the one on the left! 

Finally, of course, we shall need the actual numbers if we are to be able to do 
more than just look at the data Numbers are needed for planning purposes, and 
also for further analysis; we can draw more detailed conclusions from numbers 
than from most forms of graphical presentation. Table 2 is a frequency distribution 
of the Material Deprivat~on Index scores, in arbitrary units of 0.5 standard dew- 
ations (normalized scores) It shows, of course, a similar pattern to the graphic 
presentations - the majority of cases clustered around zero, and a longer 'tail' at 
the high end of the d~stribution than the low end 

An important point about the presentation of numbers, incidentally, is that you 
should never 'let the figures speak for themselves' Wherever a table is presented, 
there should also be at least a sentence or so saylng what you think the table 
demonstrates. A research presentat~on is a reasoned argument in which the 
author's job is to take the reader through, step by step, from the initial premises to 
the final conclusions This holds even for what we would normally describe as 
'descriptive statistics'. The annual Social Trends, for example, reports on the year's 
statistics and sets them in the context of past years by means of tables and graphs, 
but it also explains In words what the statistic~ans see the figures as meaning (It 
does not hold for publ~cations such as the volumes of census statistics which sim- 
ply present tables for a county or administrative area, these are not research 
reports, however, but the comparatively raw material out of whlch research 
reports might be written.) 

Figure 5 7;hree-dimenszonal graphzcs 
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Table 2 Material Deprivation Index scores in the Plymouth Health 
Authority District, raw dataa 

scoreb Number of wards 

<-l 51 

-1 50 to -1 01 

-1.00 to -0 51 

-0.50 to -0 01 

0 00 to 0 49 

0 50 to 0 99 

1 00 to 1.49 

1 50 to 1.99 

2 00 to 2 49 

2.50 to 299 

3 00 to 3 49 

3.50 to 3 99 

4.00+ 

Total 

Der~ved from Table 1 above 
Remember that a low score denotes affluence and a h ~ g h  score depr~vatlon 

In Itself Table 2 IS not very lnfonnat~ve for the average reader What other figures would 
you hke t o  see here, th~nklng back t o  the computer fam~l~ar~zat~on week of the course 
and t o  the material on standard~zat~on In Block 27 

As a minimum we would normally display percentages in each category; readers 
are entitled to be told what percentage of the total each figure constitutes, without 
having to work it out for themselves For some purposes it might also be useful to 
show cumulative percentages, so that the reader can see at a glance what percent- 
age of cases have a given score or a lower one (e.g. less than zero) Table 3 on 
the next page remedies these omissions 

Figure 6 Share of votes zn a jictional constituency 
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Table 3 Material Deprivation Index scores in the Plymouth Health 
Authority District, percentages 

Score Number of wards 010 Cumulative 010 

<-1.51 

-1 50 to -1.01 

-1 00 to -0 51 

-0 50 to -0 01 

0 00 to 0 49 

0 50 to 0 99 

1.00 to 1 49 

1.50 to 1 9 9  

2 00 to 2 49 

2 50 to 2 99 

3 00 to 3 49 

3 50 to 3 99 

4 oo+ 
Total 

Note percentages may not add exactly to a hundred because of rounding errors, 25 04 
would be expressed to one decimal place as 25 0, but four of them would add up to 
100 16, which would round to 100 2 The same may happen with the cumulative 
percentages in the final column, you will notice, for example, that the first two 
percentages appear to add up to 8 3, but the true total is 8 2 

You can also present percentages graphically, using bar graphs or (to show visu- 
ally how the different percentages add up to the total) in a pie chart in which the 
total number of cases are represented as a circle and each percentage is shown as 
a sector of the circle (or 'slice of the pie'). Figure 6, for example, illustrates a 
fictional political constituency in which 42 per cent of the voters chose the Con- 
servative Party, 43 per cent the Labour Party, and the rest other parties / 

U ACTIVITY I 

You get a better grasp on data analys~s by domg ~t yourself than by readmg about ~t. 

I Usmg the PLYMOUTH data set prov~ded on d~sk  try producmg a frequency table l~ke 
Table 3, a bar graph and h e  graph for the score on the Health Index. (The most 
efflc~ent means 1s t o  use OUSTATS) In other words, cany out the same procedures 
as above but on a d~fferent vanable In the data set. (Note that for the Health lndex 
the scores scale In the same d~rect~on as the Matenal Depr~vat~on lndex - h~gh 
scores mean poor health.) 

2 Now compare your results w t h  the results for matenal depr~vat~on above, look agaln 
at the four maps In Unit 6, and see what you can deduce about the relationship 
between the two vanables. 

My answers are at the end o f  th~s u n t  
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