
UNIT 15 EXTRACTING AND PRESENTING STATISTICS 

5 INTRODUCING A THIRD 
VARIABLE 
As a reader of a report or article you can be faced with a table or some other way 
of presenting figures and find the point that it makes quite convincing None the 
less there may be more for the writer to do in order to make a convincing case 
and/or to make the most of the available data Qulte often two variables are 
related, but allowance needs to be made for some third variable (or more than 
one) The reader needs to know that some obvious explanation has been con- 
sidered, and to see evidence that it may be rejected Otherwise, he or she may not 
be in a position to accept the writer's arguments 

There may, for example, be spurious comlatzon between two variables 
because both are related to a third. in other words, the causal relationship is 
with the third variable, not between the two under examination The example 
of this most beloved of statisticians is a series of Dutch statistics showing a 
positive correlation between the number of storks nesting in a series of 
springs and the number of human babies born at that time (Both were related 
to the state of the weather some nine months previouslyl) 

A third variable may simply be more important, in causal terms, than the 
explanation being put forward For example, many attempts have been made 
to identify parents likely to be violent to their children in terms of their 
psychological characteristics However, far more of the variance in the 
behaviour seems to be contributed by their material circumstances - poverty, 
unemployment, overcrowding, lack of resources, etc This tends to mean that 
any effect of psychological variables is, simply, swamped by the large effect of 
material circumstances 

There may be an znteractzon effect between the supposed cause and some 
third variable For example, the likelihood of reaching a senior management 
position (at the time of writing) is related, among other things, to gender and 
to the social class of origin Either alone shows some correlation wlth the 
thing to be explained, but both together are enormously more predictive 
Moreover, the effect of class differs by gender in many studies the class of 
eventual job is more affected by class or origin than level of education for 
boys, but somewhat less so for girls 

There are sophisticated statistical techniques for dealing with such questions 
However, a fair amount can be done simply, through tables This section of the 
unit looks at examples of each of the effects listed above, mostly using 'made-up' 
figures (because it is easier to make the point if the figures are specifically 
designed to make it) and tries to suggest to you what to look out for when read- 
mg this kind of analysis. The basis of the technique mvolves splitting a table into 
two sub-tables, to show the effect of the third variable 

As a case of spurzous comlatzon, let us consider a fictional study of the use of 
flashing llghts to ameliorate toothache Over a period of months a dental recep- 
tionist is instructed to send one patient out of two to the dentist for examination 
in the normal way - turning them over to the dentist if he or she is there, or 
waiting with them until the dentist arrives On the other hand, alternate patients 
are conducted by the receptionist to a special room where he or she settles them 
in a chair and switches on stroboscopic lights, explaining this as a new therapy for 
pain, then, after five minutes, the receptionist takes them to the dentist (Some- 
times the receptionist is not able to stay with them, if another patient arrives dur- 
ing the five minutes ) At the end of each treatment the patients report on the 
degree of pain they were feeling on arrival at the dentist Table 15 shows the 
results of the study (As you can see, the allocation to treatment or control does 
not work out perfectly even in fictional studies1 We have 440 'treatment' cases, 
whereas the design should have yielded 500 ) 
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Table 15 The effects of light therapy in dentistry (fictional data) 
I I 

Degree 
of pain Total 
reported patients 

1,000 

Yo 

Severe 48 

Mild 5 2 

Effect of treatment 
(i.e. light therapy) 

treatment none 

Effects controlling for receptionist's time 
with patient 

receptionist stayed 
with patient 

treatment none 

receptionist did not 
stay with patient 

treatment none 

The first block of the table is looking for main effects of treatment (l e irrespective 
of the receptionist's presence or absence), and it suggests that there is quite a 
respectable effect: only a third of the treatment cases report severe pain, com- 
pared with nearly 60 per cent of the control cases The two blocks on the right, 
however, separate out cases with whom the receptionist stayed (most of the 'treat- 
ment' cases, but also nearly a fifth of the control cases) from those with whom she 
or he did not stay (approximately four fifths of the control cases, but also 40 
people in the treatment group) From these figures we can see that the apparent 
effect of the treatment is almost certainly spurious, and that the determining factor 
is whether the receptionist stays with the patient Alternatively, we might have 
found - with slightly different figures - that most of the effect was contributed 
by the receptionist staying with the patient but that there was still a small effect of 
the treatment even when this effect was controlled for In other words, there could 
be a genuine effect of the treatment, but swamped by the effect of a more import- 
ant variable. 

Our example of a third variable being m o e  important comes from Rzual Hypoth- 
eses by Huck (1979), an intr~guing collection of research studies and alternative 
ways of interpreting results Huck's example is a study of women students' halls of 
residence, in a period when some still imposed a time by which students were 
required to be back in hall, while others had relaxed this requirement Huck 
looked specifically at a college of 787 women, 371 of whom were required to 
observe 'dormitory hours' while the rest had parental permission to ignore the 
closing hours Scores on academic tests were compared at the end of the first 
academic term Obviously there was a risk that the two groups differed on initial 
academic ability, given that allocation to one group or the other was not random, 
but the researchers allowed for this in their statistical analyses After initial ability 
had been controlled in this manner, there was no difference between the two 
groups in their performance at the end of the first term The researchers conclude 
that time restriction has no effect on academic performance As Huck points out, 
however, it is very likely that the girls whose parents did not relax the restrictions 
were ones considered likely to perform badly if not supervised, and that the rea- 
son their initial academic performance (based on high-school grades) was as good 
as the others was because their parents had supervised their hours while they 
were at high school In other words, there could well be a genuine difference 
between the two groups in likelihood of gaining good academic grades, but it is 
suppressed by the limitations imposed on their social lives 

For an example of an interaction effect, we can turn to some real results on the 
pay-off of education in terms of salary, by gender Table 16 shows data from the 
1980-84 responses to the Open University's People m Society Survey (see Abbott 
and Sapsford, 1987) Among other things, the survey recorded gender, whether or 
not the respondents were in full-time employment, how much they were earning, 
and their educational qualifications In Table 16 the level of earnings has been 
dichotomized at the overall mean into 'low' and 'high', and educational qualifi- 
cations have been dichotomized into ' 0  level or less' or 'higher than 0 level' 
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Table 16 The pay-off of education, by gender 

Total 

Education 

Overall there is a marked association, as you would expect, between level of edu- 
cation and amount earned nearly two thirds of people with lower-level qualifi- 
cations fall in the low-wage column, but less than a third of those with higher 
qualifications Looking at males and females separately we find a similar pattern, 
with a much larger proportion of the less educated than of the more educated 
earning low wages We can also see that the overall level of earnings is markedly 
lower for females than for males Thus we have identified two main effects - the 
dependent variable (earnings) is predicted separately by two independent vari- 
ables level of qualifications, and gender However, we have also noted an interac- 
tion effect - an effect of one of the independent variables on the other, changing 
the extent to which it predicts the dependent variable In this case, the relation- 
ship of qualifications to earnings is not the same for men as for women, there is 
an interaction between gender and qualifications in the prediction of earnings 

low high 
wages wages wages wages wages wages 

0 level or less 

Greater than 0 level 

N =  

ACTIVITY 4 

Males 

Now try your hand at three-way analys~s, verlfylng a pomt made In Abbott et a1 (1992) 
about the pred~ctablhty o f  health status from matenal depr~vat~on In urban and rural areas. 
In Actlv~ty 2 you prepared a table of health vs. matenal depnvat~on overall. Now, using 
the PLYMOUTH data set on dlsk, construct tables of the relat~onsh~p between the two 
separately for rural and urban areas 

My answers are at the end of thls unlt. 

Females 

(Source Open Unzverszty's People zn Soczety Sumex mponses for 198&84) 

?'o 62 9 37.1 

?'o 3 1 2  6 8 8  

4,632 

6 POSTSCRIPT: THE 
ELEMENT O F  CHANCE 

?'o 44.2 55 8 

?'o 1 5 9  8 4 1  

2,307 

Finally, we should note in reading other people's data or in presenting our own 
that the observed difference between two groups may not necessarily be due to a 
real difference between them, it may be a product of the way in which the figures 
were collected In the fictional dentist experiment above, for example, the 'treat- 
ment' and 'control' groups differed in the amount of attention they received from 
the receptionist, and this turned out to be part of the explanation of the results. In 
the fictional study this was something the researchers measured and were there- 
fore able to examine However, it might not be measured, and (as you can see 
from Table 15) it is not randomly divided between the treatment and the control 
groups and therefore constitutes a source of systematic error not controlled by 
random allocation to groups 

Yo 82 3 17.7 

?'o 46 8 53.2 

2,325 

When looking at trends in population size since 1861, from the Census, we need 
to be very sure that the figures were collected in the same way from decade to 
decade In one respect they were certainly not collected in the same way before 


