QUANTITATIVE ANALYSIS

Context
The critique of positivism that emerged in the early ‘seventies extended rather uncritically to quantitative analysis. This was and remains unfortunate. There is no reason in principle why theoretically informed studies should not employ quantitative analyses of data either as a starting point – what needs to be explained – or as corroboration for an explanation. There are undoubtedly some issues in the use of quantitative methods that we need to be alert to. But on the whole they remain under-used by those who define themselves as critical human geographers or Marxist geographers. There are some major advantages from incorporating them more into all work in human geography, regardless of the theoretical position – mainstream or critical – of the practitioner. Not to explore their utility with reference to whatever problem it is that you are studying will prove to be very self-limiting.

Some Issues
Having said that, we need to be aware of some of the issues surrounding the use of quantitative methods in the human sciences.
 For example: One of the difficulties with them is that they can tell us nothing about cause. The expression of relations in quantitative terms -- Y = f(X) or Y = X1 + X2 + X3 -- tells us nothing about cause and effect. The equals sign connotes nothing in and of itself about what produces what; the two sides of these expressions could be interchanged without any loss of meaning. Even if the variables are given some ordering in terms of time -- e.g. T2 = f(T1) -- mathematics can't confirm a causal relation, unless, of course, we have reasons of a conceptual nature suggesting that T1 is a necessary pre-condition for T2.
 So mathematics is no substitute for careful conceptualization.

A second problem arises from the assumption of ‘independent’ variables. This tends to be treated as a technical problem with tests for multicollinearity and ways of handling it (like reducing the variables in question to sets of factors or principle components that are orthogonal to one another. But ultimately it is a conceptual problem rooted in a particular conception of causation (the humean model), which is deeply suspect.  Even so, and having made these qualifications, there is still quite a bit that we can learn from the use of quantitative methods, albeit with appropriate qualifications and caution.  

Some Applications
It is difficult to separate out and categorize the variety of ways in which descriptive statistics can be drawn on. The approach here, therefore, is simply to convey the very wide scope that can be exploited.

Measures of Magnitude or Variation

It doesn’t matter what our position is on appropriate method, we will inevitably be interested in questions of more or less. We study things for which there is empirical warrant, and preferably things that are the common, rather than not. We would not have been impressed by Massey’s work on new spatial divisions of labor if the ‘newness’ had not been plausible and applicable to more than a handful of instances.

Often we want to give some accurate quantitative indication of something. In many instances, one figure can give the lie to some long established assumption. Two examples:

1.Migrant labor has been of huge significance in South Africa. But as is explained in one of your Readings, it was expected to diminish subsequent to the ending of apartheid. So has it? And has there been an increase in the permanent movement of Africans from the rural areas to the cities? Although the data used in the Reading do not allow the historical question to be directly addressed, it is clear from the statistics that migrant labor is still a major feature of South African labor markets and that permanent urbanization has been of very modest proportions, to say the least. The data also allow us to puncture some myths, such as the notion that the vast majority of male migrant workers in South Africa are miners. And while over forty percent of the female migrant workers are domestic workers, this is far less than one might have expected given common images.

2. Population Growth in Southern England: The assumption here has been that this was due to migration from the rest of the United Kingdom. After all there are differences in relative rates of population growth. However, it has been shown in a recent report that only 8% of growth in the South outside London was due to migration from the rest of the United Kingdom. Half of the growth was due to movement out of London while a further 25% was due to natural increase. London has continued to grow, but more on the basis of movement from outside the country rather than from the rest of Britain. 

Measures of Pattern

1. Some examples:

· The computation of indices of localization, segregation, diversification, or of spatial inequality. See the ‘Rethinking Geographically Uneven Development’ for an example of the use of localization indices.

· The evaluation of movement patterns through the computation of gravity model exponents.

· Measures of spatial autocorrelation.

· Measures of flow: calculating the movement of migrant workers between different types of area in South Africa (see the Cox / Hemson / Todes Reading). Note how this throws up deviant cases that we might want to explore; why are some migrant workers moving from the more developed parts of South Africa to the least developed? Are they primarily technical / professional workers who prefer to permanent domicile in the cities and just go into the deep rural areas during the week, like school teachers, agricultural extension agents?

· The use of indifference models: Indifference models provide a basis for comparison with observed data. The comparison is with predicted values based on the assumption of ‘indifference’. Assume a cross-classification of people: migrants by origins and destinations; workers by occupation and gender. Values based on the assumption of indifference are calculated by multiplying respective column and row totals together and dividing by the sum of all rows (or all column totals, since that would provide the same number). So, for example, taking the gender-occupation case, the predicteds would put proportional numbers of men and women in the same occupations and generate some interesting deviations from observeds. The technique can be applied to multiple categories (e.g. occupation x gender x region). 

2.Ordering pattern measures historically:

Consider how some of these measures can be used to answer questions:

· To what extent has segregation of households by life cycle status in urban areas increased? There is an assumption that it has. But has it? And are there particular breakpoints of a suggestive kind? Did the postwar expansion of the welfare state correspond to an acceleration of segregation, for example. 

· Urban size distributions by country accord with the rank size rule. However, the power attached to rank when computing a regression of city size on rank, tends to vary. As it goes down, so the urban size distribution becomes less polarized. As it increases, it becomes more polarized. So what does that say about a country like France? Is Paris becoming less dominant or more so? 

· How has the rank ordering of countries in terms of GNP (a measure of power) changed over time? Applying the rank size rule, what happens to the regression coefficient? If it increases, then the world is becoming more unipolar; if it decreases it is becoming more multipolar. 

3.Ordering pattern measures geographically:

· Variations between countries in terms of the magnitude of uneven development. The assigned Reading ‘Re-Thinking Geographically Uneven Development’ uses an index of population redistribution in order to evaluate changes in the magnitude of uneven development over time and also to contrast the experience of different countries one with another. The fact that redistribution indices are consistently higher for the US than for France or the United Kingdom poses a puzzle since the scale of the units used in the American case (States) were so much larger than the scale of the units employed in the two others (departments and counties respectively). Given the aggregation effect one might have expected the American indices to be smaller. So some quite elementary quantitative analysis raises provocative research questions.

· Social segregation between municipalities within metropolitan areas has been shown to be somewhat greater in all other regions of the United States than in the South. One possible explanation for this is that public education in the South is administered and funded at the county level. The incentives for segregation by income / housing value are therefore reduced.

Empirical Generalizations

All of the above can be defined as empirical generalizations in some sense or another. This simple fact might easily be overlooked due to the association of the idea of ‘empirical generalization’ with positivist human geography: correlation and regression coefficients, in particular. Nor, however, should we ignore the latter. They can often provide useful guideposts to provocative research questions, or the starting points for critical investigation, though always, as with other measures of pattern, they have to be interpreted with care. Some examples:

· Kim England, in a paper to be discussed later, was interested in the claim that the journey to work for women was shorter than that for men due to their dual role: not just wage workers but also home workers who took responsibility for the children, for shopping, cooking, cleaning, laundry and so forth. It was this assumption that led to a particular interpretation of back office location in the suburbs; that it was taking advantage of a pool of labor which could only access jobs over short distances. What she found, however, using data for male and female white collar workers with suburban residential locations, was that the gender difference in journey to work, as measured by a regression coefficient of frequencies on distance to work, was miniscule and that, if anything, it was the men that had the shorter journeys to work. This set up an interesting research problem of how, in light of the dual role, this might be explained. How did women cope?

· Cities and towns vary in their growth rates. One might expect that this is due, among other things, to variable rates of in- and out-migration; that growing cities have higher rates of in-migration and lower rates of out-migration, with the converse applying to cities that are decreasing in population. What Alonso showed, through some regressions, however, was that this was wrong. For sure, when you regressed growth rates on in-migration rates the regression coefficient was positive and significantly different from zero; but when you regressed them on out-migration rates there seemed to be little effect. This suggests that the rate at which people leave cities is fairly constant from one case to the next, whereas the rates at which they attract newcomers is highly variable.

· Some of the more imaginative work on empirical generalizations draws on both aggregate and individual data. In a study of Sunderland in England, Brian Robson was interested in the attitudes that parents had to the education of their children; did they regard it as important, unimportant, and so on. Using aggregate data he was able to establish a social rank or social status index for different geographic subdivisions of the town. Mean attitudes to education seemed to vary by neighborhood social rank. In less affluent parts of the town people were less favorably disposed to education. But he also noticed that within each neighborhood attitudes also varied around the mean. Drawing on his interview data of individual parents he was then able to show that attitudes were related to the degree to which the social connections of the parents were within or outside the neighborhood. This suggested, for example, that connections outside might insulate parents from the center of gravity of opinion in their neighborhood and that this insulation might be purposeful; the practice of ambitious parents whose reference group was a more affluent population outside.

Qualifications
1.Whenever confronted with some empirical generalization, one of the first questions we should ask is whether or not it is spurious. Is, for example, the fact that X and Y are correlated, due to the fact that they are both correlated with Z? And is it that their relations with Z are the more plausibly causal? For example, in studying changing industrial location patterns in the United Kingdom some observers noted that during the ‘sixties there was considerable movement into areas designated by the government for special assistance; i.e., firms moving in could obtain subsidies from the government. The inference, therefore, was that the reason for the movements was the financial attraction of this assistance. However, it has since been argued that these movements would probably have occurred anyway. Qualifying areas had labor supply characteristics that for various reasons became attractive in the ‘sixties. Labor was relatively cheap but relatively unskilled in industrial processes. What allowed that cheap labor to be acted on by industrial firms was the deskilling of labor processes. On the other hand, by no means did this apply to all firms. Some firms could not have relocated their operations into those areas since their labor processes were too complex or they needed to be close to the London market (e.g. certain sectors of the garment industry). So the causal structures underpinning movement of industry into areas qualifying for government aid were much more complex than simply the availability of that aid, and the aid may not have been a significant condition anyway.

One can make similar critical remarks about the oft-noted relationship between relative rates of employment growth in the US on the one hand and wage rates / labor law / levels of unionization. During the height of the concern (in the Midwest and Northeast) about the growth of employment in the Sunbelt relative to that in the so-called Coldbelt, there was a common belief that this was owing to the fact that in many Sunbelt states, wages were relatively lower, unionization was considerably less and labor law – right-to-work laws, for example – was more employer friendly than in the Coldbelt. Yet again, things were more complex than this. For a start while some Midwestern and Northeastern firms did indeed decentralize at least some production to branch plants in the Sunbelt, not all did. Much depended on the degree to which labor processes had been deskilled. So things like rubber tire production did indeed move, but the production of aircraft engines, locomotives and electricity generation equipment did not. The Coldbelt-Sunbelt division also just happened to coincide with certain resource availability differences that, for various reasons, became important in the second half of the twentieth century. The rise of Florida and Arizona as retirement destinations obviously has to do with their climatic advantages, though also with the growth in the retired population and the increase in the spending power of retirees. The growth in the coalmining industry in Colorado, Montana and Wyoming is a result of productivity differences that have to do largely with the ease of mining: strip vs. shaft. And so on.

2. Quantification of observations presupposes a categorization such that what is being counted is qualitatively exactly the same. Mainstream social scientists will have little difficulty with this since their concern is with events and not the (qualitative) causal properties underlying those events. So (e.g.) a migrant is a migrant and a shopkeeper is a shopkeeper. But note that while events may be similar in form causal structures may be very different: e.g. the causal structures of nineteenth century vs. twentieth century migrants; migrating retirees vs. migrating employees; migrants from Columbus vs. migrants from Pittsburgh. Thus in quantitative analysis we select out a particular category of events like 'female employee', 'small business', 'residentially mobile' and in the act of selecting out we separate particular instances of those events from their respective and qualitatively distinct contexts of social relations which make them what they are in terms of the constraints they face and the causal powers they can avail themselves of. Subsequently we may be puzzled why our r-squareds aren't higher. However, our failure in this regard may seemingly – but only seemingly – lose its significance as we expand our sample and the different effects of qualitative variation cancel each other out, thus boosting the r-squared.

Sometimes we will become aware that there are some qualitative distinctions at work. Examination of the residuals from a regression can be suggestive, though rather than explore these in terms of context-specific processes, the tendency in mainstream analysis is to look around for another ‘variable’ that can make up for the ‘sum of squares explained’ that would otherwise be forfeited.

3. An interesting point is that, as Sayer says, many of the objects we encounter in social science are already quantified: e.g. census statistics, ‘class’ in the British Census, prices, rents, wages, crime statistics, housing starts, local government expenditures, taxes, migrants, refugees. On the other hand, we have to ask 'for whom are these statistics, these quantifications, practically adequate?' They may be practically adequate for the purposes of the people collecting them but not for us as social scientists. Often the sorts of qualitative variations we might be interested in as social scientists are overlooked: what is really a petty crime may be counted along with serious crimes in order to pad the figures prior to a funding request by the Police Department! Whether pupil-teacher ratios provide useful comment on inequalities depends on the qualitative characteristics of the teachers (and of the pupils as well!). Migration implies that the move is ‘permanent’; but how ‘permanent’ is it if the migrant is planning on moving back to the original location on retirement? Likewise consider all those cases where what should be incorporated into a measure is left out simply because it is difficult or even impossible to give a quantitative measure to it: e.g. the inadequacies of measures of gross national product. So just as we need to examine common sense, so we need to critically examine 'lay statistics'. And it goes without saying, the simple availability of quantified data may encourage quantitative analysis at the expense of the qualitative; and in addition, the neglect of problems for which quantified data are not readily available. 

4. Problems of aggregating data: There are two problems we need to be particularly alert to. 

One is that of the ecological fallacy: When we correlate (e.g.) %black against %voting

Democratic, using the States as our observational units, or even Congressional Districts the

sum of squares 'explained' will be considerably higher than if and when we perform the

same operation on data for individuals (rather than for aggregates). This is a very common

effect in quantitative social science and serves as a warning not to infer from relations for

aggregates to relations for individuals. Actually inferring in this way is known as the

'ecological fallacy'.

If we computed the same relationship across Census regions rather than States, then the r-

squared would increase still more. This is known as the aggregation effect and the 

ecological fallacy is one aspect of it. As we aggregate data, first from the individual level to, 

say, the state level, and then to census regions, so lots of effects that distort and obscure 

relationships at lower levels of aggregation, mutually cancel each other out. You should 

work out a hypothetical example of your own to convince yourself of this point.

� Sayer’s discussion of quantitative methods in his book Method in Social Science is especially helpful and I have drawn on it here.


� For example the event at the first point in time could have been initiated in the knowledge that it would produce the second event. So was it the first event that caused the second one or was it the understanding that doing X at the first point in time would result in Y at the second point in time that was the causal condition?







