Appendix 2A

BACK to section 4 

Shift-share analysis with two variables

The basic idea of shift-share analysis is to decompose different elements of overall change in numbers of persons in cross-cutting categories. For the purpose of this exposition, consider the two categories of sectors and classes. The aim is to decompose change in the classes into three elements:

1. Uniform change effect: changes in class sizes accounted for by overall growth of numbers 'in employment

2. Sector shift effect: effect on class sizes accounted for by changes in the relative size of the sectors

3. Class composition change effect: effect on class sizes accounted for by changes in class composition within sectors

The idea is quite intuitive. For example, there may be more persons in class I at time 2 than time 1 due to three possible, though not exclusive, factors - because there are simply more people at time 2 than time 1, because the sectors where there were a high proportion of people in class I grew more rapidly (or declined less rapidly) than those where there was a low proportion of people in class I, or because within sectors the numbers in class I grew more rapidly than that of other classes.

Let aij be the number of persons in the class i and sector j at time 1 - and bij be the number of persons in the class i and sector j at time 2.  The total of persons in class i at time 1 can be conveniently written as ai+, that is the sum of those in class i across all sectors:


[image: image1.wmf]a

 

=

 

a

ij

j

+

i

å


Similarly, the total number of persons in sector j at time 1 can be written as follows:
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The  totals in class i and sector j at time 2 can be similarly defined and are written as bi+ and  b+j respectively. The total number of person at time 1 could be written as a++ but, for simplicity, it will be written it as a. Similarly for b.

Now if the only changes were due to changes in the overall population, that is there were neither changes in sector composition nor changes in class composition within sectors, then the number in class i and sector j would change in proportion to the population change.  Thus:
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is the expected number at time 2 in class i and sector j on this assumption of uniform change. Thus the expected number in class i as whole, on the assumption of uniform change, is the sum of these terms, which can be simplified as follows:
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Thus the change from the original number in class i to the number if there were uniform change is simply: 
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Now we consider the sector shift effect, that is that the effect on class size if sectors were to change their size from time 1 to time 2 as they actually do while the class composition within each sector remains as it was at time 1.  On that assumption, the number in class i and sector j changes in proportion to the change in the total size of sector j, that is the expected number in class i and sector j would be 
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Accordingly, the total number in class i across all sectors, on the assumption of the actual change in sector sizes but no change in the class composition within sectors, written as si, is given as follows:


[image: image7.wmf]a

*

a

b

 

=

 

s

ij

j

+

j

+

j

i

å



[3]

Thus the part of the change in the size in the number in class i attributable to changes in the relative sizes of sectors (i.e. excluding uniform change), written here as Si, is si - ui.  That is:
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It is an easy piece of algebra to check that this expression has the desired property of being zero ifs the total in each sector changed in proportion to the change in the population. 

Smith's formula for the class composition change effect Zi can be written as, bi+ - si, or more fully as follows:
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It is straightforward to prove that Zi has the desired property of being is zero where the change in class size within each sector is proportional to the change in the size of the sector. This element of the decomposition can be justified by noting that si, is the number that would be class i at time 2 on the assumption of changes in sector size but not changes in class composition within sectors. Accordingly, subtracting it from the actual number in class i at time 2 measures the effect of changes in class composition within sectors.

It can easily be demonstrated that the total change in class sizes is the sum of the three elements of the decomposition defined above. That is:
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It is this equation that forms the basis of the shift-share analyses in section 4.

* * * * *

The above presentation of shift-share analysis is provided in terms of sector shift and class composition change effects. However, the same logic can be applied to class shift and sex composition change effects (as in section 5) and sector shift and sex composition change effects (as in section 6). Thus the decomposition pursued for SC in section 5 is as follows:

1. Uniform shift effect: growth of numbers of men and women attributable simply to overall numbers 'in employment'

2. Class shift effect: change in numbers of men and women accounted for by changes in the relative size of the classes

3. Sex composition change effect: changes in the proportions of men and women within classes

In section 6, the decomposition is as follows:

1. Uniform shift effect: growth of numbers of men and women attributable simply to overall numbers 'in employment'

2. Sector shift effect: change in numbers of men and women accounted for by changes in the relative size of the sectors

3. Sex composition change effect: changes in the proportions of men and women within sectors

Appendix 2B

BACK to section 7
Shift-share analysis with three variables

Smith's approach lends itself naturally to extension of shift-share analysis with three variables, in particular to incorporate the effects of sex difference.  Taking the v subscript as representing the variable male/female, aivj is the number in class i, sex v and sector j. To illustrate the idea, note that an increase in the number of men in a class could be accounted for by a combination of any of the following factors: (i) an overall increase in the number of persons, (ii) a tendency for those sectors where there are a high proportion of men to increase more rapidly than other sectors (iii) a tendency, within each sector, for that class to increase more rapidly than other classes and (iv) a tendency within each of the cross categories of class with sector for the numbers of men to grow more rapidly than for women. There are alternative models of the causal priority of sector, class and sex but this matter will not be pursued here. The following equation posits that sector change is the main contextual influence on class composition and that both sector and class are contextual influences on sex composition. Accordingly, the decomposition distinguishes a factor for change in numbers of men and within sector/class categories. The following identity is taken as the starting point for the derivation of the shift-share equation:
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Summing over sectors, the class changes for each sex are as follows:
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For sex v, the first term on the right hand of the equation is the familiar sector shift effect, the second the class composition change effect within sectors and the final term the uniform shift effect. The third term is the sex shift within both sector/class categories. This is the equation that provides the basis for the shift-share analyses in section 7.
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