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Table 8.4 Cross-tabulation of the varlables Level of socialization with peers
and Infention to quit this job

Intention to continue Intention to find
with the present job another job soon Totals

High level of socializntion 195 45 240
with peers
Low lavel of socialization A 20 fill
with peers
Totals 238 65 ]

A table such as Table 8.4 is called a two-way table, or a contingency table, or a
cross-tabulation of the two variables. We can read in it that we have the answers for
300 employees, of which 240 have a high level of socialization with their peers, and
60 a low level of socialization. OFf These same 300 people, 235 do not plan 10 leave
their jobs for the time being, and 65 wish to find another job soon. The number
writlen in the lower rght comer is the grand roral; the other totals are called
marginal totals,

Can we determine, on the basis of that table, that there is some kind of link
between the fact that people do not socialize with their peers and their desire to leave
this job? In order to answer this question, it may be helplul to compute some per-
cenlages. We will compute the row percentages, that is, the percentages within the
categories of socialization with peers. The results are shown in Table 8.5,

Table 8.5 Cross-tabulation of the variables Level of socialization with peers
and Intention to quit this job -

Intention to continue Intention to find
with the present job another job soon Totals

High level of socialization 195 45 240
with peers

Percantage within Level of 81.25% 18.75% 100%:
socialization with peers

Low level of socialization 40 i &
with peers

Percentage within Level of 68.6% 113% 1004%:
soclalization with peera

Totals 115 [A] 0

We can now notice the following:

* Among those who have a high level of socialization with their peers, 18.75%
plan to find another job, This is a little less than | person out of 5,

*  Among those who do not have a high level of socialization with their peers,
33.3% plan to find another job. This is | person oul of 3,
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and those who do not. In the latter category, a larger percentage of individuals plan
to leave their job. We can say, therefore, that:

Individuals in this sample who do not socialize with their
pmmmﬂh{rhnnlhhdmlmjuhmm
whao do soeialize with their peers,

The preceding sentence illustrates the tal aspect of statistical umciumn
between two categorical variables: People who are in one of the categories of the
first variable are more likely 1o find themselves in a given category of the second
variable. Thus we can conclude:

There is a statistical association between the v:rlub_!u Level
of socialization with peers and Intention fo quit this job.

|
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Keep in mind, though, that it does not follow from that conclusion that the level
of socihlization is the cause of the intention 1o quit, It could well be the other
way around. Or both variables could result from a third reason not presented in
this table, such as: this place of work is in a remote area, far from people's
houses. We will come back to the interpretation of the statistical associntion later
in this chapter,

There is another way of looking at the statistical association described above.
Instead of looking at the percentages within the levels of socialization, we could look
at the percentage within the categories of the variable Intention 1o guit this job, We
would get Table 8.6,

Table 8.6 Cross-tabulation of the variables Level of secialization with poers
and Intention to quit this job

Intantion IIn'arTn-mn'tlm'u.m Intention to find

with the presont I-h another |ﬂh s00n Totals

High level of socialization 195 as 40
with peers

Percentage within fmrention 81.0% 69.2%

fa quilt jay

Low level of socialization 40 ] L
with peers

Percentage within intention 17.0% 30.8%

to quit fob

Todals 235 65 300

100.0% 000

¥

We can now make an analysis similar 1o the one we made above, Among the
people who plan to continue working at the same place, 83% maintain a high level
of socialization with their peers. But that percentage drops down to 69,.2% among
those who wish to find a job somewhere else. Thus, we can say that the individuals
of this sample who do plan 1o stay in this job tend to soctalize with their peers at a
higher level than those who plan to leave, Again, this indicates (or confirms) that
there is a statistical association between the two variables.

Note that the percentages written in the two tables above are called either:

row percentages if they add up to 100% horizontally, across the
cells of one row, or

column percentages if they add up to 100% vertically, across
the cells of one column,

You will learn in Lab 10 how to produce similar tables with SPSS. Keep in mind that
we are only talking about statistical associations, not about causes, It does not

follow from the existence of a statistical association that one of the variables is the
cause of the other,
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Suppose now that we want to analyze the statistical relationship b:ctwun one
quantitative and one qualitative variable, for imunl._'-c Income (quantitative) and Sex
(qualitative). Several options are offered 1o us, The simplest is to compute the average
of the quantitative variable separately for ench category of the qualitative variable,

Finding the average for men and for women separately is not the only way 10 estab-
lish the existence of a statistical association. Another method would be hr:l recode
income into three categories: high, intermediate, low, and then treat Il:uhvmlhh;ra
categorical variables. In SPSS Lab 5, you have seen in detail how to illustrate the S
ference between the incomes of various groups graphically with box plots. SPS
Lab 11 shows how to compute statistical megaures for each group separately,

Ordinal Variables

statistical association hetween ordinal

i i
There are specific methods for establishing ® sach ndivihiab o il 8

variables. Such methods take into account the ranking o
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the variables in comparison to hiz or her ran king on the other variable, They will not
be treated here, Ordinal variables are ofien meated as quantitative variables and
correlatidns are computed. The results of such computations are sometimes difficulr
to interpret,

Statistical Association as a Qualitative Relationship

The interpretation of the statements made above in the section on two qualitative
variables about the statistical association between them is not ohvious. Recall that
the two variables were the level of socialization of workers with their peers in a
factory and. their desire to stay or quit their job. We had found that the two variables
were assoclated statistically. But there could be several possible interpretations of
that statistical association.

First interpretation: We can interpret the statistical association to mean that a high
level of socialization induces People to want to stay in that job, The explanation
t:uuid be that the job is therefore more enjoyable, and people want to continue work-
ing I.h::re. In a way, the high level of socialization can he considerad to be a cause for
staying in that job, and inversely, a low level of socialization a reason o leave. So,
we are now talking about more than a statistical association: we are talking about a
relationship between variables. This situation can be represented by the diagram
shown in Figure 8.5,

LLavel af socialization | L Desire to stay or quit

Figure 8,5

—

In .Sl"mh"f'h': terms, if we designate the level of socialization by X, and the desire
to quit the job by ¥, we could write:

X=Y

We could go a little further in that interpretation. If, in our theoretical framework. we
had used the variable Sarisfaction with the Job, denoted by Z, as a peneral ::unclepl
and the level of socialization as one indicator of that m:;ccpt, we could now cun:
clude that the relationships can be illustrated by Figure 8.6

[ s |
evel of secialization :> Satisfaction with job | I:> Desire ta stay or qujt—|

Figure 8.6
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The following pattern illustrates the situation. g
X=Z=Y

In other words, the level of socialization is used as an explanatory variable, to explain
why people are more inclined to quit their jobs, Motice that this interpretation does
not follow from the statistical analvsis of the association between the two variables.
This 35 clearly an interpretation, and it is not the only possible interpretation, as we
will see in what follows,

Second interpretation. We could reverse the preceding interpretation and say that
if individuals tend to guit their job (they may perhaps want a better salary, or a more
challenging job), they will not invest a lot of energy in socializing with their peers,
since they know they are going 1o quit soon, Here the model is reversed:

¥=Xx

In other wards, the desire to quit the job is used to explain why people do nof social-
ize a lot with their peers. This interpretation, like the previcus one, does not follow
automatically from the statistical association between the two variables. The statis-
tical asseciation allows such an interpretation, but it does not prove it

Third interpretation. The results of the statistical analysis are consistent with yet
another interpretation, which asserts that both the desire to quit and the lack of
socialization are the result of a third varable, such as Desire 1o get a better salary.
If people think that their present salary is too low, and that they can get a betler salary
if they find another job, they may plan to quit and also they may decide not to invest
tog much energy and time in socializing with their peers. The mode! proposed here
for explaining the statistical association is the following,

_ X
i
¥

Fourth interpréetation. The last interpretation that we could propose is to consider
bioth variables as indicators of the general conceptl Saiisfaction with job. This con-
cept could be measured by several indicators: level of socialization, intention to stay,
satisfaction with the salary level, pleasant atmosphers at the office, relationship of
support and cooperation with the management, etc. In this interpretation, the key
concept 15 the global satisfaction with the JobgWhen people are globally satisfied,
they are more likely to socialize with their peers, to consider staying in this job for
a long time, cte,

Sometimes the qualitative relalionship between two correlated variables is said to
be spurious. To say that a relationship is spurious means that there is no logical link
between the two variables, and that the statistical association is misleading. Such
statistical association is often due to a third variable, but the logics linking each of
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the two correlated variable with the third one are completely unrelated, A classical
example is that of height and salary, It could turn out that there is a statistical asso-
ciation between the height of an individual and his or her salary for a given sample.
But if we break down the sample studied into men and women, we find that within
each group there is no relationship. What happens is that on one band men tend to
be taller than women, and on the other hand in most societies the social structure
favors men over women and the former end up tending to have higher salaries. The
twi kinds of associations (sex and height; gender and salary) follow logics that are
totally unrelated to each other, hence our conclusion that the statistical association
between height and salary is spurious. However, it is not always clear whether two
sets of cavsal relationship are related or not, and one should be quite careful in
interpreting a statistical association as spurious or as meaningful,

Summary and Conclusions
From Statistical Association to Relationship between Variables

The discussion above should belp us understand better two distinet concepts, the
concept of statistical association and the concept of relationship between variabies.

Statistical association is something that can be observed objectively and measured,
as we have seen in the examples above. Basically, it means that if you know the score
of an individual on a variable X vou can make a better guess of his or her score on
another variable ¥ than if vou did not know the score on X. The measure of statisti-
cal association depends on the level of measurement of the variables, which depends
partly on the type of variables.

= For quantitative variables measured by a numerical scale, statistical association
is called correlation. Two such guantitative variables are correlated when the
values of one of them can be predicted with some precision from the values of
the other variable. For linear correlation, the points representing the individuals
are clése W a straight line, which is called the regression line. If the association
is strong, the points are very ¢lose to the line, the cerrelation coefficient r is close
to 1 or —1, and the predictions based on the regression line involve a small error,

®  For qualitative variables measured by a nominal scale, statistical association is
analyzed with the help of a contingency table, also called a two-way table or a
cross-tabulation. Statistical association means that individuals who are in a given
category of the independent variable are more likely to be in a specific category
of the dependent variable than in other categories, There are ways of measuring
the strength of the association but they will not be discussed here,

* I one variable (X)) is quantitative (measured by 2 numerical scale) and the other
one (¥) qualitative {measured by a nominal scale), statistical association is studied
by comparing the average scores on X across the various categories of ¥,

-
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This situation is summarized in Figure 8.7

PROCEDURE FOR ESTABLISHING ™
THE ASSOCIATION

LEVEL OF MEASUREMENT
OF THE VARIABLES

CROSSTABS
We compare the row percentages
across the categories of the independent
varable, If the difference is big we say
that there is a statistical association,

Lab 10

MNOMINAL VS, NOMINAL
(Two gualitative variables}

COMPARE MEANS
We compute the mean of the
guantitative variable for each catagary
defined by the nominal variabla
separately, We compare these means to
sea if there is a big difference
across categaries. '

Lab 11

NOMINAL VS, SCALE

10ne qualitative and one
quantitativa variable}

CORRELATION |
The value of r, the correlation coefficient,
tells us whether the association is
strong or weak, and whether it is positive
ar negative, The regression lina
\given by an equation as well as on a
graph) helps wus predict how an individuzl
zcores on the dependent variable
when we know the score on the
independent variabla. When predicting
thera is always an error, which is
small when the correlation is strong.

Lab 12 |

SCALE V5. SCALE
{Two quantitative variables)

Figure 8.7 How to measure statistical association? It depends on the
level of measurement of the variable

Relationship between variables, This notion is used to describe the logical link
between variables. The independent variable could be a couse of the dependent var-
able, or an explanatory factor of the dependent variable; they could both be effects
of some other variable; or they may be two i]?icalm:s of a concept, or even two
aspects of the same phenomenon. The notion of relationship between variables is a
qualitative notion. It is a matter of interpretation, and it depends on the theoretical
framework used in the research and on the research question or the research hypo-
thesis. Statistical association should not be antomartically interpreted as meaning a

causal link,
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