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Introduction

• This paper has its origins in a request for comment by Business Day on 
President Zuma’s claim in the Feb 2014 State of the Nation address that in 
the previous year the economy had created 650 000 jobs. 

• Conforming to the academic stereotype I can give them a partial answer 3 
years later 

• The question made me realise no one in the media reports on or 
understands the statistical uncertainty in the estimates produced from 
surveys 

• this made me check the standard errors reported in the Stats SA release 
documentation. 

• The main finding is that the standard errors I calculate are substantially 
higher than those reported by Stats SA, so that most quarter to quarter 
changes in employment are not statistically significant, whereas Stats SA 
reports imply the majority of changes are statistically significant. 



QLFS widely used and reported

• National Treasury used the QLFS to estimate the unemployment rate for 
young people and to make the case for the Employment Tax Incentive.

• The Parliamentary Budget Office used the QLFS as part of its Quarterly 
Economic Briefs, 

• Cosatu referred to the unemployment rate in the QLFS in its statement 
about the 2017 budget speech 

• First National Bank provides a brief online summary of the QLFS results 
from various quarters

• None of these sources referred to statistical uncertainty of the estimates. 



Overview of sampling methods

• The LFS and QLFS are two stage surveys in which households are 
selected by first selecting a sample of PSUs and then selecting a 
certain number of dwelling units from each PSU.

• A list of PSUs to be sampled in several surveys is created and is called 
the master sample.

• In each master sample around 3000 PSUs have been selected, with 
often 10 dwelling units selected per PSU, and thus a final sample of 
around 30000 dwelling units.

• In the new 2013 Master Sample, which was used from Q1 2015 
onwards in the QLFS, about 3300 PSUs used so the sample size has 
increased by 10%. 



Stratification

• The first Master sample in the early LFSs had 18 strata, corresponding 
to urban and rural strata for each of South Africa's nine provinces. 

• In the second master sample, which was used from the September 
2004 LFS, stratification was done for each of South Africa's 53 district 
councils. 

• In the QLFSs a more complex stratification process was undertaken, 
with the aim of decreasing sampling error- 363 strata until end 2014, 
248 since then.



Strata and PSU variable creation

• Stratum variable only released with QLFS in later rerelease (2013?)
• PSU almost never released- this is a problem for any analysis wanting 

to estimate correct standard errors for any estimate. 
• I create a PSU using the first 7 digits of the hh id number- this 

matches the psu released in Q1 2009 and has the properties we 
would expect given what we know about the sampling methods.

• I use these plus the weights released by Stats SA to estimate total 
employment and the coefficient of variation= 

• Standard Errortotalemployment/total employment



LFS Total employment and CVs







Summary so far

• LFS CVs in the public release very similar to the ones I calculate. 
• QLFS CVs I calculate are about double those in the public release. 
• This is despite both sets of surveys having very similar structures and 

complex sampling procedures, which I incorporate in both cases. 
• No change in Stats SA CVs with introduction of new sample in 2015-

but mine do change (decreasing by about 20%). 
• Now I move to looking at changes in employment between quarters 

and years. 







Summary of quarter to quarter results

• In the older data to 2013 I find only 1 of 21 quarter to quarter 
changes statistically significant at 5%, whereas Stats SA finds 8 
statistically significant.

• In the newer revised data from 2013 I find none of the 16 quarter to 
quarter changes statistically significant, whilst Stats SA finds 6 of 12 
quarter to quarter changes that they estimated statistically 
significant. 

• The quarterly changes are regularly reported by the media and the 
lack of statistical significance is never mentioned by media (or Stats 
SA?) and is not (publicly?)  corrected by Stats SA. 







Summary of year to year changes

• The changes the large decreases around the financial crisis were 
statistically significant.

• As was the year to year change that President Zuma reported in his 
state of the nation address- but not at the 1% level!

• And the large increases in employment in the change over from the 
master sample (which were not sustained into 2016 once the year to 
year changes were estimated on samples both from the new master 
sample). 



QLFS QES comparisons

• QES has in the SAMPLE firms that account for 45-55% of total formal 
non agricultural employment (see Kerr et al 2014).

• We might thus expect that the CVs should be lower than the QLFS-
which only has 30000 households!

• But actually the QES CV is higher than the CV in the QLFS release in 
every quarter, although lower than the one I calculate using the QLFS 
and that I reported above. 



Explanations for differences between Stats SA 
release and my estimates
• PSU incorrect since not actually released with the data?

• Unlikely since the PSU I construct matches that released in Q1 2009 when a 
PSU variable was released publicly. 

• Differences in variance estimation methods matter?
• But Heeringa et al. (2010) note that the three main methods of 

variance estimation are Taylor series linearisation, Jack Knife repeated 
replication and balanced repeated replication and that these three 
methods “are unbiased and produce identical results in the special 
case where the estimator of interest is a linear statistic such as a 
weighted sample total."



Explanations continued

• Stats SA is collapsing PSUs together, so is incorrectly specifying the complex 
sample design by making PSUs larger (and more heterogeneous?!) than 
they are in reality-

• “The Fays BRR method [of variance estimation] on the other hand is 
applicable when two primary sampling units (PSUs) are sampled from each 
stratum. Therefore we decided to use Fays BRR method by collapsing PSUs 
into two groups of PSUs within each stratum”

• To check this we would need to know how Stats SA collapsed the PSUs in 
their variance calculations.

• The main issue though is that most methods are simple and easy to do and 
should give the same answer. 

• What happens when there is only 1 PSU in a stratum, which happens when 
no hh in some PSU respond? Does Stats SA further collapse strata?



More explanations

• The rotating panel nature of the QLFS lowers the standard errors of 
changes over waves and that I am calculating these assuming that the 
data are a set of independent cross sections.

• The calibration undertaken by Stats SA in adjusting some of the 
marginal totals to match their best estimates of the population 
reduces the uncertainty in their estimates- not possible to explore 
with the publicly available data.



Conclusions
• I can replicate LFS variance estimates but not those in the QLFS.
• In the QLFSs I find that the Stats SA estimates of the coefficients of variation of total employment 

is around half those I estimate until Q1 2015 and around 70% of my estimates after that.
• A number of possible reasons are possible for these differences, most likely being an incorrect 

collapsing of PSUs by Stats SA or the use of calibration that I cannot do with the publicly available 
data. 

• I estimate quarter to quarter changes in employment are statistically significant only in 1 out of 
34 quarters, whereas the Stats SA documentation suggests that the quarter to quarter changes 
are statistically significant in around 41% of quarters (14 out of 34).

• This matters because these changes are widely reported and discussed, but actually are just noise 
if my estimates are correct. 

• Having a less frequent survey with a larger sample might be more appropriate, something 
suggested by Simkins (2004)- new master sample moves a small way in this direction. 

• I suggest making data and documentation that allow researchers to replicate the variance 
estimation results publicly available. 
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