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A comparison of the old and new weights of the LFS data: 2000-2005

Introduction

This note compates the population weights from the Labour Force Survey (LFS)
data-sets as originally released by Statistics South Africa (Stats SA} with the re-
weighted data-sets released in September 2005. Some conclusions are also drawn
about the applicability of the data for the generation of nuanced statistics.

In general it is found that the trends in broad variables over time are much smoother
using the re-weighted data than those obtained using the original data. This, however,
overlies some subtle differences in the two sets of data.

The data used were from LFS2, LS4, LFS6, LESS, LFS10 and LF11 (September 2000,
September 2001, September 2002, September 2003, September 2004 and March
2005).

In the discussion that follows the original weighted data are refetred to as ‘old” and
the re-weighted data as ‘new’.

Number of households

Figure 1 — The variation in the number of households with time
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Figure 1 shows the vatiation in the number of house¢holds with time. The two graphs
coincide from LFS10 onwards because these data-sets were weighted according to
Census2001 from the outset. It is apparent that the growth in the pumber of
households is smoother using the new data. The step discontinuity between 2002 and
2003 is avoided. The variation in ptovincial household numbers may be found in
Appendix 1. With the exception of the Free State, change is smoother with time using
the re-weighted data for all provinces. Note that some anomalies have been
ameliorated if not removed. See the change in houschold numbers in the Eastern
Cape during the petiod September 2000 to September 2001 to September 2002.
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Number of persons

A similar situation prevails when one looks at the data at a person level. The figure
below illustrates the variation in the number of persons with time.

Figute 2 — The variation in the number of persons with time
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The variation in provincial numbets may be found in Appendix 2. As before the
variation with time is much smoother,

The re-weighted data would suggest a movement of people from rural provinces such
as Limpopo, the Free State and The Eastern Cape to the urban centres of the Western
Cape and Gauteng, Based on the old data, such movements seem to have occurred
primarily from the Eastern Cape and Limpopo. The trend is much less pronounced
for the Free State. The table below details the percentage change in population by
province for the period September 2000 to September 2004. These numbers
correspond to an overall annualised growth rate over the four-year period of 1.39%
using the old data and 0.92% using the new data.

Note that it is likely that the population in 2000 is ovcrestimated in the re-weighted
data. The year-on-year growth rate to 2001 is just 0.58% but near 1% thereafter,
indicating that the start year population is likely too large.
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Table 1: Percentage change in population by province (September 2000 -

September 2004)
% change
Province 0Old data New data
Western Cape 8.3% 8.4%
Eastern Cape 1.7% 0.9%
Northern Cape 2.6% 2.6%
Free State 4.9% 1.4%
KwaZulu-Natal 5.9% 3.0%
North West 5.1% 2.1%%
Gauteng 12.4% 7.6%
Mpumalanga 4.3% 2.7%
Limpopo 0.6% 2.1%
Overall 5.7% 3.7%

Household size

If one calculates a derived variable such as household size, one obtains the following

trend,

Figure 3 — The variation in the weighted household size with time
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What one observes is that despite the smoother population growth in the new data-
sets, there is a greater change in household size implied by the re-weighting, In fact,
the data still indicate the improbable step change in household size between 2002 and
2003. This cleady indicates that adjusting macro-scale variables such as population
(via weighting) does not necessarily make derived variables more convincing, The
provincial variation in household size is contained in Appendix 3. With the exception
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of Limpopo Province (where the variation as indicated by the original data seems
mote plausible), there is nothing to recommend one data-set over the other.
While the wariation in aggregate variables (those in which numbers are totalled) is
smoother for the re-weighted data, the variation in derived variables (especially those
which are a quotient or percentage) may not necessarily be improved by re-weighting.
Number of men

The figure below shows the vatiation in the number of men with tdme.

Figure 4 — The variation in the number of men with time
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In this respect the re-weighted data is a great improvement over the original data. This
is because the growth in the male population mirrors the ovetall population using the
te-weighted data (the percentage growth of men during the petiod under
consideration is the same as the overall growth rate). By contrast, there is a significant
difference using the old data (1.98% annoually for men vs. 1.39% overall). This implies
that the female population is growing much slower (at 0.83% annually), which is
unlikely. Using the new data, the growth rates are the same by gender.

The provincial data for men may be found Appendix 4, Although there is mote
random vatiation than the overall population, the trends are sdll significanty
smoother using the re-weighted data compared with the old data.
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The table below shows the percentage change in the male population over the petiod
September 2000 to September 2004. The migtration patterns are ezaggerated.

Table 2: Percentage change in the male population by province
(September 2000 - September 2004) -

% change
Province Old data New data
Western Cape 9.4% 6.8%
Eastern Cape 5.3% 2.2%
Northern Cape 5.7% -1.0%
Free State 6.3% -0.4%
KyaZulu-Natal 9.1% 4.0%
North West 7.6% 2.6%
Gauteng 16.2% 8.0%
Mpumalanga 5.0% 1.0%
Limpopo 0.5% 1.0%
Overall 8.2% 3.7%

Although there are some discrepancies, the trends are similar to the overall
population.

Population by race

The figures below illustrate the variation in population by race.
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Figure 5a — The variation in the African population with time
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Figure 5b — The variation in the Colouted population with time
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Figure 5c = The variation in the Indian population with time
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Figute 5d ~ The variation in the White population with time
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There is appreciably less variation in the different racial populations. Significantly, the
White population declines in the period 2000-2002 using the re-weighted data while it
increases using the old data.
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Persons aged 20-24

To look at the effect of the new data on smaller groups, the population aged 20-24
was determined. Overall it would appear that the re-veeighted data fluctuates less than
the old data. The variation in the old data is driven by that in Gauteng. The overall
picture obscures volatility in the data at provincial data. These are illustrated in
Appendix 5. In some cases the trends are in fact more plausible using the old weights
{KwaZulu-Natal and Mpumalanga). This indicates that as the data are disaggregated,

more variation and consequent uncertainty can be expected.

Figute 6 — The vatiation in the population aged 20-24 with time
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Table 3 - Percentage change in the population aged 20-24 by province
(September 2000 - September 2004)

% change 2000-2004

Province Old data New data
Western Cape 23.3% 17.0%
Eastern Cape -7.0% 1.6%
Northern Cape -12.5% -15.5%
Free State 8.0% -5.0%
KwaZulu-Natal 7.4% 1.5%
North West 7.5% -0.7%
Gauteng 50.9% 4.2%
Mpumalanga 4.8% 3.1%
Limpepo -2.7% 6.5%

Overall 11.3% 3.2%

The data in the above table suggest that the discrepancies between the two data-sets
are much larger when using smaller groups. Fot example, note the massive difference
in growth of the population aged 20-24 in Gauteng using the two sets of weights.
This is likely to have significant consequences for labour market studies which
attempt to look at small segments of the population.

s\ further subtlety is the effect on the overall age distribution. Below are age pyramids
for September 2003 (old and new data) and March 2005. Ironically, the age pyramid
using the old weights in 2003 better matches that obtained in 2005, This indicates
some discrepancy between the overall trend in population and the trends at lower
levels. Note that the years (2003 and 2005) were chosen randomly. The age pyramids
were not chosen to suggest that the age distribution is better using the old weights in
all samples sets but rather that in particular years one or the other set may be better
than the alternative.

13
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Figute 7a — Age pyramid in September 2003 using old weights
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Figure 7c — Age pyramid in Match 2003
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The effect of re-weighting on uncertainty
One of the consequences of re-weighting the data is that the uncertainties associated
with any estimation have increased. In Table 4, the mean weights ate reported as an

unweighted average of the household weights.

Table 4 — Mean household weights using the old and new data

LFS2 LFS4 LESé6 LES8 LFS10 LFES11

Mean 411 398 411 472 441
Original  S.D. 283 249 260 253 472
weights  Mjn, 37 50 46 5 7

Max. 2,342 1,801 2,430 3,432 8,803

Mean 428 419 442 460 441 438
Re- 5.D. 414 344 375 384 472 478
weighted  Min. 9 16 9 G 7 7

Max. 16,975 12,080 17,903 8,036 8,803 11,223

While the mean of the weights are not significantly different (this is to be expected),
the standard deviations of the weights using the re-weighted data are significantly
larger. This is also illustrated by the maximum weights used. The very high numbers
for the maximum would not have been anticipated from the original stratification.

The mean of the person weights are reported in Table 5.

15
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Table 5 — Mean person weights using the old and new data

LFS2 LFS4 LFS6 LEFS8 LEFS10 LF511

Mean 418 420 445 473 424
Original ~ S.D. 230 236 247 242 423
weights  Min, 47 54 54 5 7

Max. 1,667 1,367 1,396 3,434 88,03

Mean 426 424 445 467 424 422
Re- 8.D. 347 314 342 358 423 442
weighted  Min, 9 16 9 6 7 7

Max. 16,975 12,080 17,903 8,036 8,803 11,223

As with the houschold weights, the standard deviation is much larger using the re-
weighted data. Note that in the re-weighted data-set, person weights are the same as
household weights but this is not the case with the original data.

The consequence of the larger standard deviations is that uncertainties associated with
any calculated quantities will be larger.

To illustrate this, the average household expenditure was estimated using LFS8 data.
All households who did not know or refused to answer were dropped. A uniform
expenditure distribution was applied to the bottom expenditute category. All other
categoties were assumed to have a pareto distribution and households were awarded
the expected values for each category: RO-R399 (R200); R400-R799 (R577); R800-
R1,199 (R987); R1,200-R1,799 (R1,480); R1,800-R2,499 (R2,131); R2,500-R4,999
(R3,607); R5,000-R9,999 (R7,214); and >R9,999 (R14,427).

The mean expenditures, standard deviations and 95% confidence intervals are
reported in Table 6.

Table 6 — Mean household expenditure using the old and new data

Mean (/R) S.D. (/R) 95% low (/R)  95% high (/R)
Old data 1,686 39 1,610 1,762
New data 1,756 50 1,659 1,853

Although the means are different, note the 25% increase in the standard deviation and
the consequent increase in the size of the confidence interval.

Conclusion
The trends in derived variables are much more plausible when the re-weighted data-
set is used. This is because all changes occur much more smoothly. This re-weighting

does, however, come with the consequence that the confidence intervals are
significantly enlarged.

16
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Appendix 1 - Variation in household numbers by province
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Appendix 2 — Variation in petson numbers by province
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Appendix 3 — Variation in household size by province
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Appendix 4 — Variation in the male population by province
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Appendix 5 — Variation in the population aged 20-24 by province
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