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Glossary of  terms 
Collection: a set of data that is submitted quarterly by the state and territory 

training authorities to NCVER. The data are cumulative from a set 
point in time (currently data are submitted from 1 July 2002 to the 
current date). Collections are numbered sequentially from the first 
collection submitted to NCVER in 1994. The March 2009 quarterly 
publication uses data from the June 2009 collection, which is 
collection number 60. 

Reporting lag: the delay in time between an event (commencement, completion, 
etc.) occurring and the reporting of that event to NCVER via the 
state and territory training authority data submissions. 

Lag ratio: the ratio of the actual number of events of a given type that 
occurred in a particular quarter to the number of those events that 
have been reported at a given quarter. 

Expired contracts: contracts where the expected completion date has passed, but no 
outcome has been recorded as yet. 

In-training: the number of apprentices and trainees who have commenced, 
recommenced or suspended their contracts, where their contracts 
have not yet been completed, cancelled/withdrawn or expired. 

Adjustment of estimates: involves a modification of the estimate produced and occurs where 
the pattern of reporting lags shows a clear departure from the 
assumptions of the estimation model. 
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Estimation of  apprentice  

and trainee statistics 

Introduction 
Apprentice and trainee data are reported by the state and territory training authorities to the 
National Centre for Vocational Education and Training (NCVER) on a quarterly basis, starting at 
the September quarter of 1994. The set of data submitted that quarter is referred to as collection 1. 
The sets of data submitted in subsequent quarters are referred to as collection 2, collection 3 and so 
on. At the time of writing, the set of data being submitted is for the June 2009 quarter and is 
referred to as collection 60. Of particular interest are the numbers of contracts of training that 
commence, complete, cancel/withdraw, recommence, expire or suspend, and the time at which 
these events occur (referred to as the ‘date of effect’). From these events, the number of contracts 
‘in-training’ at a given time can be calculated. 

Between the occurrence of one of these events and the appearance of the corresponding datum in 
the national collection, there is a chain of administrative processes that must be followed. It is not 
unusual for some time to elapse before information about events appears in the national collection. 
These time gaps are referred to as ‘reporting lags’. Thus, data about events occurring in a given 
quarter might require several collections to be completely reported. As a result, accurate counts take 
time to accumulate. However, waiting for all the data to be submitted reduces their usefulness. In 
order to get timely information that can be used for monitoring apprentice/trainee activity and 
formulating policy, a reliable estimate of the final counts is required as soon as possible after the 
quarter in which the events occur. 

The current method of calculating estimates from the National Apprentice and Trainee Collection 
was endorsed in September 2004 by the National Training Statistics Committee. The purpose of 
this technical paper is to describe: 

 the way data accumulate over many collections 

 how items derived from the data change as the data accumulate 

 the endorsed estimation method (developed from the analysis of the above) 

 the formulae for calculating the required estimates 

 potential weaknesses in the method. 

Throughout the main text of this document, data for New South Wales commencements and 
expired contracts are used as examples to illustrate the concepts being discussed. Appendix A 
contains example data for other events (completions, cancellations etc.) and other states/territories. 
The reader can use this data to verify that the properties discussed are not peculiar to the examples. 

The estimates produced by the endorsed methodology are subject to review. Estimates that are 
associated with high relative errors or are unusually high or low are examined and if possible 
adjusted. Documentation relating to the review for collection 60 (June quarter 2009) and 
subsequent collections can be found in the Adjustment notes for apprentice and trainee estimates 
document, which is provided as a supporting document for the current collection.  
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The accumulation of data over time 
As stated above, the data for events that occur in a particular quarter are submitted over several 
collections. This means that, in any collection, data for the most recent quarters will undercount the 
amount of activity that occurred. Conversely, data for earlier quarters will be progressively closer to 
being a complete count of the activity that occurred. 
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The way the data accumulate over time displays some consistent patterns that recur (with some 
variation) from collection to collection. The existence of the consistent patterns allows the 
inference (i.e. estimation) of complete counts for the recent quarters (whose reported counts are 
too low). The amount of variation in the patterns is an indicator of the likely error in the estimate. 

The following example uses real data (refer to table 1, the column circled in red) to illustrate how 
data accumulates over time. In the data submitted in collection 52 (June 2007), New South Wales 
reported that 11 350 commencements occurred in the June 2007 quarter. Over the following 
collections, more information about the June 2007 quarter was processed. In collection 53, New 
South Wales reported that 16 336 commencements had occurred in the June 2007 quarter (a 44% 
increase over the initial count). Reading down the column, it can be seen that the reported count 
continues to increase every quarter, although the size of the increase diminishes with each quarter. 

Figure 1 displays how, after an initial period of growth, the count stabilises over time to a more or 
less constant value. There is about a 50% increase from the initial count of 11 350 to the count of 
17 096 reported in collection 59. The other important feature to notice is that it is in the second 
year of submissions that the graph is (approximately) horizontal. Therefore, a close approximation 
to the actual number of commencements occurring in New South Wales during the June 2007 
quarter can be obtained after about one year of updates. 

Figure 1 June quarter 2007 commencements in New South Wales—reported count by data submission 

The general shape of the graph in figure 1 is typical of the graphs that would be produced for other 
states/territories, other events (completions, cancellations etc.) and for other quarters. To illustrate 
this, figure 2 shows the growth curves for the New South Wales commencements that occur in the 
quarters March 2006 to December 2007. Each line on the graph is derived from the corresponding 
column in table 1. Note that the purpose of the graph is to emphasise the spread of the curves, 
rather than identify which quarter gives rise to which curve. For this reason (and the fact that there 
are so many curves) no legend to identify quarters is included on the graph. 

All the curves in figure 2 share the trait of having a steep slope initially but ultimately becoming flat. 
However, it is not yet clear how this information could be used to estimate actual counts from the 
initial reported counts. For example, in table 1, the column for the December 2008 quarter shows 
that the initial count of 8831 grew to 16 803 in the following collection. Figure 2 leads us to expect 
that the reported counts will eventually converge to a constant value as time passes, but to estimate 
that value is not yet obvious. 
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Figure 2 Commencements in New South Wales—reported count by number of quarters reported  
(March 2006 to December 2007) 

In order to progress further, the data in table 1 can be looked at in a different way. Table 2 is 
derived from table 1 by a simple calculation. The entry in each cell of table 2 is the result of 
dividing the count in the corresponding cell in table 1 into the count in the cell at the bottom of the 
same column in table 1. For example, consider the cell in the June 2007 column and the collection 
53 row in table 1. The count is 16 336. The count at the bottom of the column (i.e. the collection 
59 row) is 17 096. The result of 17 096/16 336 is 1.046523, which becomes the entry for the June 
2007 column and the collection 53 row in table 2. This ratio indicates the growth in the count from 
the September 2007 to March 2009 (i.e. about 4.65%). 

There are eight rows of counts in the June 2007 column of table 1. The last row in that column 
corresponds to the last point of the growth curve in figure 1. Given how flat the graph is at this 
point, it is safe to assume that the ratio (1.046523) represents the growth in the reported count from 
collection 53 to the actual value of the count (or more correctly, a very close approximation to it). 

Figure 3 June quarter 2007 commencement lags in New South Wales—lag ratios by data submission 
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Due to the previously discussed reporting lags, the counts in table 1 tend to increase from the top 
to the bottom of a column. Therefore, the ratios in table 2 tend to decrease from the top to the 
bottom of a column. The ratios are referred to as ‘lag ratios’ due to their relationship to reporting 
lags in the data. Figure 3 is the lag ratio equivalent of figure 1. 

Since the calculation for every cell of table 2 involves the last row of table 1, the last row of table 2 
contains only the value 1. Those columns (quarters) that have had over a year of updates can be 
considered close enough to reporting actual counts in the last row of table 1. Thus, in table 2, the 
ratios calculated for those columns can be considered as reliable indicators of how much data is still 
to be collected before the actual counts are achieved. Conversely, the columns that have had fewer 
updates cannot be considered close to reporting actual counts in the last row of table 1. Thus, in 
table 2, the ratios calculated for those columns will change noticeably over time and so are not 
useful for estimation purposes. 

Figure 4 Commencement lags in New South Wales—lag ratios by number of quarters reported  
(March 2006 to December 2007) 

Figure 4 is the lag ratio equivalent of figure 2. Each line on the graph is derived from the 
corresponding column in table 2. As before, the key feature is the spread of the lines. There is quite 
a lot of variability in the lag ratios corresponding to the initial counts for the quarters. The graph 
implies that the initial count reported for a given quarter could eventually grow by about 50–80% 
before reaching the actual count. 

The good news is that the lines rapidly converge so that by the second time a quarter is reported, 
the lines are already becoming difficult to distinguish on the graph. This implies that there is a lot 
less variability in the lag ratios at this stage. Examining table 2, it can be seen that these lag ratios 
(highlighted in red) vary from a low of 1.046523 to a high of 1.0872093. This implies that the 
second count reported for a given quarter could eventually grow by anything between 4.6 and 8.7% 
before reaching the actual count. 

The news gets even better. The lines converge towards a value of one, showing less variation with 
each update. This pattern suggests a method for calculating useable estimates of the actual count 
for a quarter in a relatively quick time frame. The amount of variation associated with the lag ratios 
for the first quarter reported is too high to produce reliable estimates. However, the variation of lag 
ratios associated with the second quarter are much lower. By taking the second count reported for a 
quarter and multiplying it by the average of the second quarter lag ratios, an estimate of the actual 
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count for that quarter can be calculated. The relative error in this estimate is the same as the relative 
error in the estimate of the average of the second quarter lag ratios. 

Similarly, the variation of lag ratios associated with the third and fourth quarter reported counts are 
successively lower. Using the appropriate average lag ratio to multiply the third and fourth reported 
counts for a quarter will lead to successively better estimates of the actual count. Beyond the fourth 
update, the reported counts are close to final and it is doubtful that an estimate could be produced 
that would be better than just using whatever value the reported count has at that time. In addition 
to producing estimates of the actual counts, the variability in the lag ratios can be used to calculate 
the likely variability of those estimates. 

These concepts will be discussed with more precision in the sections that discuss the estimation 
method. 

So far, New South Wales has been used to illustrate a possible way to estimate the number of 
commencements that occur in a quarter with only a one-quarter delay, rather than wait over a year 
for the reported counts to become reliable. Fortunately, the general features described above are 
common across states and hold true for data relating to completions, cancellations and withdrawals, 
differing in minor details only. The most significant difference relates to cancellations and 
withdrawals. It tends to take longer for the reported counts to approach the actual counts—about 
two years rather than one. 

Derived items 
Thus far we have examined the properties of the data that are submitted to NCVER. An important 
statistic required by researchers and policy-makers alike is the number of contracts which are active 
at the end of a given quarter; that is, the number in-training. This is not submitted to NCVER but 
is calculated from the data that are submitted. If any of the data items used in the calculation 
cannot be considered as actual counts, then the calculated in-training statistic cannot be considered 
as actual. The actual number in-training can be estimated simply by using estimates for the required 
data items in the calculation. This concept will be discussed with more precision in the sections that 
discuss the estimation method. 

The calculation for in-training is very simple. The number in-training at the end of any quarter is 
the number in-training at the end of the previous quarter, plus the number that start training during 
the quarter, minus the number that cease training during the quarter. Commencements and 
recommencements give the number that start training in the quarter. Completions, cancellations, 
withdrawals and expiries give the number that cease training in the quarter. 
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Figure 5 June quarter 2007 expired contracts in New South Wales—calculated count by data 
submission 

The number of expiries is also a derived item. A contract becomes expired when the expected 
completion date has passed but no information has been received to indicate the current status of 
the training. This item is automatically derived in the apprentice and trainee database. Expired 
contracts for a given quarter, like commencements, completions etc., also appear in the collection 
with an initial value, and with the passage of time approach a final value. However, unlike the 
submitted items, the numbers decrease with time rather than increase (see table 3). This is not 
surprising since, with the passage of time, more information about contracts becomes available and 
therefore the number of contracts with unknown outcomes becomes less. 

Since expiries do not accumulate the same way that the other items do, it is instructive to step 
through an example as was done for commencements. Table 3 displays the counts for the number 
of contracts that are expired at the end of a given quarter by successive submissions of data. Taking 
June 2007 as an example (the column ringed in red), it can be seen that the number of expired 
contracts is initially calculated to be 5731. This number decreases every quarter until, at the bottom 
of the column, the number has reduced to 1499. Figure 5 displays how, after an initial period of 
steep decline, the count stabilises to a more or less constant value. 

The general shape of the curve in figure 5 is typical for expired contracts in other states/territories 
and for other quarters. Figure 6 displays the curves for New South Wales contracts that expire in 
the quarters March 2006 to December 2007. As in figure 2, the spread of the curves is the key point 
of the graph, so once again the various quarters are not labelled. It can be seen that the curves all 
have a common shape. 
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Figure 6 Expired contracts in New South Wales—calculated count by number of quarters reported 
(March 2006 to December 2007) 

As was done with the commencements example, it is useful to look at the data in a different 
way. Table 4 is derived from table 3 by a simple calculation. Because expired contracts decrease 
over time, the calculation is different from the calculation discussed for commencements. Each 
cell in table 4 is the result of dividing the count in the corresponding cell in table 3 into the 
count at the top of the same column in table 3. The ratios, like the counts, decrease from the 
top to bottom of any column. As before, these ratios are referred to as lag ratios due to their 
relation to reporting lags. 

Figure 7 is the lag ratio equivalent of figure 5. It displays the data from the column ringed in green 
in table 4. The graph shows that once enough time has passed, the downward trend in the lag ratios 
diminishes so that the right-hand end of the graph is approximately horizontal. 
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16 Estimation of apprentice and trainee statistics 

Figure 7 June quarter 2007 expired contract lags in New South Wales—lag ratios by data submission 

To illustrate that the general shape of the graph in figure 7 is typical, figure 8 displays the curves for 
several quarters for New South Wales. It can be seen that the general shape is the same for all the 
quarters represented on the graph. The curves indicate that number of expired contracts will 
eventually diminish to around 25–30% of the number originally calculated. 

Figure 8 Expired contract lags in New South Wales—lag ratios by number of quarters reported  
(March 2006 to December 2007) 

The method: Overview 
The above discussion gives enough understanding of the National Apprentice and Trainee 
Collection to now describe the estimation methodology decided upon in 2004. 
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The quarterly and annual publications report on commencements, completions, cancellations/ 
withdrawals and in-training. Recommencements and expired contracts are not reported, but are 
included in the calculations for in-training. 

As previously mentioned, in-training is derived by a simple calculation. For any given quarter, to get 
the number of contracts in-training at the end of the given quarter, simply use the previous 
quarter’s calculated in-training and add the number of contracts that start training in the given 
quarter, and subtract the number of contracts that cease training in the given quarter. 

After a thorough examination and discussion of the lag ratios, the decisions described below 
were made. 

 For the quarter being collected for the first time, there is too much variability in the lag ratios 
to allow reliable estimation. Thus there is a one-quarter delay between a quarter first being in 
the collection and when information about that quarter is first reported in the quarterly 
publication.1 

 Commencements take about a year to accumulate to a value which can be considered close 
enough to be treated as actual.  Hence for a given quarter, the second, third and fourth times 
commencements are published they are estimated. After that, the reported counts are 
published. 

 Recommencements are relatively small compared with commencements. It was decided that 
there was not enough to be gained from estimation relative to just using counts. Therefore, 
only the latest counts are used. 

 Completions take about a year to accumulate to a value which can be considered final. Hence 
for a given quarter, the second, third and fourth times completions are published they are 
estimated. After that, the latest counts are reported. 

 Cancellations/withdrawals take about two years to accumulate to a value which can be 
considered close enough to be treated as actual.  Hence for a given quarter, the second to the 
eighth times completions are published they are estimated. After that, the reported counts are 
published. 

 Expired contracts take about two years to diminish to a value which can be considered final.  
Hence for a given quarter, the second to the eighth times expired contracts are published they 
are estimates. After that, the published values are derived from reported data. 

A direct consequence of these decisions is that calculations of in-training for quarters being 
published for the second to the eighth time are considered to be estimates of actual values. For 
quarters earlier than this, the calculations are taken to be actual. 

The estimates for commencements, completions, cancellations/withdrawals and expired contracts 
are simple in concept. For any quantity that is to be estimated, just take the appropriate count from 
the latest data available and multiply it by a factor that represents the average lag ratio appropriate 
to the quarter being estimated. 

As an example, refer back to tables 1 and 2, where the latest data presented is collection 59 (March 
2009). December is reported for the second time. The latest count for December 2008 is 16 803 
(highlighted in red in table 1). As previously discussed, history suggests this number will eventually 
grow by anywhere between 4–10%. The figures shaded in red in table 2 represent a sample of lag 

                                                        
1 With the passage of time, the demand for reporting at least some information about a quarter when it was first 

collected has increased. In response to this demand, NCVER has determined that some trend estimates at the 
Australian level of aggregation can be released for this quarter.  The trends are produced by first using the method 
described in this paper to calculate a quarterly time series of estimates up to and including the quarter being reported 
for the first time. The trend estimate for this quarter is calculated by seasonally adjusting and smoothing this series of 
estimates. The trend estimates are not included in the quarterly publication but appear in the early trend estimates 
publication, also released quarterly. The first release of this series was for the March 2010 quarter. The interested reader 
is referred to the NCVER website for more information regarding both the quarterly and the early trends publications. 
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ratios for quarters being reported for the second time. The average of these lag ratios (1.068) 
represents a typical growth that could be expected for the December 2008 quarter. The estimate is 
therefore 16 803 x 1.068 = 17 945. The estimate is subject to a variance which is proportional to 
the variance in the lag ratios. Similar steps can be applied for the September 2008 (blue highlight) 
and June 2008 (yellow highlight) quarters. 

The remaining issue to be discussed is how to determine which quarters to use when calculating an 
average lag ratio. The further back in the past a quarter is, the more likely it is that the 
corresponding lag ratios are a reliable representation of the way data accumulated over time. 
However, processes can change over time, which could mean lag ratios from quarters too far in the 
past might not reflect the way data will accumulate for recent quarters. The challenge is to select a 
set of quarters far enough in the past to be considered final but as recent as possible. This also has 
an impact on how many quarters to include in the sample. The decisions made are described below. 

 Completions and commencements each take about a year before approaching a final value. The 
time period from five to 12 quarters prior to the latest quarter is used for taking samples of lag 
ratios. 

 Cancellations/withdrawals and expired contracts each take about two years before approaching 
a final value. The time period from nine to 16 quarters prior to the latest quarter is used for 
taking samples of lag ratios. 

The method: Detail 
The above discussion has covered the principles underlying the estimation methodology. This 
section details the formulae used to calculate the estimates and can be safely ignored by those 
readers who do not wish/need to deal with such things. 

Calculate the lag ratios 
For commencements and completions we have: 

 

 
where 

is the count reported in x quarters ago, for events occurring y quarters ago, 

is the lag ratio corresponding to the count reported in x quarters ago, for events occurring 
y quarters ago, 

i = 0, 1, 2, 3, ... , j 

j = 5, 6, … , 12. 

For cancellations/withdrawals we have: 

 

 
where 

is the count reported in x quarters ago, for events occurring y quarters ago, 

is the lag ratio corresponding to the count reported in x quarters ago, for events occurring 
y quarters ago, 

i = 0, 1, 2, 3, ... , j 
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j = 9, 10, … , 16. 

For expired contracts we have: 

 

 
where 

is the count calculated x quarters ago, for expiries occurring y quarters ago, 

is the lag ratio corresponding to the count calculated x quarters ago, for expiries occurring 
y quarters ago, 

i = 0, 1, 2, 3, ... , j 

j = 9, 10, … , 16. 

For example, in table 1 the count in the March 2006 column (j = -12) and the June 2006 row (i = -
11) is 24 645. The count at the March 2009 row (i.e. the zero row) of that same column is 25 871. 
The lag ratio corresponding to i = -11 and j = 12 is therefore 25 871/24 645 = 1.0497, which is the 
number in the first column and second row of table 2. 

Calculate the average of the lag ratios 
For commencements and completions we have: 

 

 

 
where 

is the average of the lag ratios for quarters being reported for the ith time, 

is the lag ratio corresponding to the count reported in x quarters ago, for events occurring 
y quarters ago, 

i = 1, 2, 3 

j = 5, 6, … , 12. 

For cancellations/withdrawals we have: 

 

 

 
where 

is the average of the lag ratios for quarters being reported for the ith time, 

is the lag ratio corresponding to the count reported in x quarters ago, for events occurring 
y quarters ago, 

i = 1, 2, … ,7 

j = 9, 10, … , 16. 
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For expired contracts we have: 

 

 

 
where 

is the average of the lag ratios for quarters being reported for the ith time. Note that this is 
the same value for all of the quarters being estimated. 

(Recall that for expired contracts, we are only interested in the proportion of the original count that 
remains.) 

is the lag ratio corresponding to the count reported in x quarters ago, for events occurring 
y quarters ago (x = 0 implies the current quarter). 

i = 1, 2, … ,7 

j = 9, 10, … , 16. 

As an example, in table 1, the September quarter is being reported for the third time in collection 
59 (the number highlighted in blue). This is two quarters before March 2009 (the current quarter), 
so i = 2. The corresponding lag ratios in table 2 are therefore the rows that correspond to two 
quarters below the top entry in the columns for the months March 2006 (12 quarters prior to 
current) and December 2007 (5 quarters prior to current). Refer to the blue highlighted cells in 
table 2. 

Calculate the variance of the lag ratios and the average of the lag ratios 

The variances of the lag ratios and the average lag ratio are calculated using standard formulae, 

 

 

 

 
where 

is the estimated variance of the lag ratios, 

is the estimated standard deviation of the average of the lag ratios. 
 

Other symbols as before. 

Note that 

 
 

is the standard deviation of the lag ratios. 

€ 

var(LRi )
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Calculate the estimates 
For commencements, completions and cancellations/withdrawals we have: 

 
 

where 

is the estimate of the ‘final’ count of activity occurring i quarters prior to the current quarter. 
 

Other symbols as before. 

For expired contracts we have: 

 

 
where 

is the estimate of the ‘final’ count of activity occurring i quarters prior to the current quarter. 
 

Other symbols as before. 

Calculate the prediction errors of the estimates 
In the apprentice and trainee collection the goal of estimation is to predict the final value of the 
count for a given quarter. We can consider the estimate to be equal to the (unknown) correct value 
plus some error term. The variance of the estimate is the variance of the error term, which can be 
re-expressed as the difference between the estimate and the final count. Thus we define: 

 

 
 

where 

is the final count for events occurring i quarters before the current quarter, 

as before. 
 

For commencements, completions and cancellations/withdrawals we continue as follows: 

 

 

 

 

 

* 

 

 

 

 
 



 

22 Estimation of apprentice and trainee statistics 

where 

is the (unknown) final lag ratio. 

* Note that the final lag ratio is assumed to come from the same population as the sample of 
known lag ratios. This means the variance of the former is the same as the latter, thus allowing 
the substitution in this line. 

Other symbols as before. 

Similarly, for expired contracts we have: 

 

 

 

 

 

 

 

 

 

 
 

All symbols as previously defined. 

Calculate the in-training estimates 
Having calculated estimates for commencements, completions, cancellations/withdrawals and 
expired contracts, it is now possible to calculate estimated in-training counts. At this point, a slight 
change in the notation is needed in order to distinguish between estimates and counts for 
commencements, completions etc. This is achieved by the addition of a superscript to notation 
previously used. The equation is: 

 

 
where 

is the estimated final in-training count at the end of the quarter occurring x quarters prior 
to the current quarter. 

Note that the in-training estimate for a given quarter depends on that for the previous quarter. 
Thus these estimates must be produced in sequence starting at the earliest quarter being estimated 
and working toward the most recent quarter being estimated. This means that the subscript j follow 
this sequence, 

j = 7, 6, … ,1. 
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Calculate the prediction errors of the in-training estimates 
The prediction errors for the in-training estimates can be found from the prediction errors of the 
components that form the right-hand side of the equation above. 

 

 

 

 

Note that the in-training count for eight quarters prior to the current quarter is considered to be 
final and therefore the prediction error for that quarter is zero. This allows the calculation to iterate 
from early quarters to recent quarters as was done previously. 

Calculate the prediction intervals of the estimates 
After all the above calculations have been made, 95% prediction intervals are calculated. These 
intervals indicate a range of values that are likely to include the (unknown) final count. For any of 
the estimates, a 95% prediction interval can be defined as follows: 

 
 

where 

is the upper 2.5% point of the t distribution with seven degrees of freedom. 
 

Potential weaknesses in the method 
The method assumes that the way the data accumulated in the past will persist (at least 
approximately) into the future. In reality, we might expect administrative systems to change 
(hopefully improve) over time. 

If the effect of the change is gradual enough, then it is possible for the estimation method to cope, 
since the time periods used for calculating average lag ratios (which advance one quarter at a time) 
will eventually include the quarters in which the change began. Depending on the nature of the 
change, the result would be to introduce some bias or some extra variability into the estimates. 
Slow change would mean that the estimates will still be useable. 

If the effect of the change is too rapid (and is large), then the time periods used for calculating 
average lag ratios will be totally inappropriate. The result could be that the introduced bias and/or 
variability will make the estimates useless or (even worse) misleading. The great danger with rapid 
change is that it might take some time for the data to reveal that it taken place. Furthermore, the 
time periods used for calculating average lag ratios only advance one quarter at a time. It will take 
some time to catch up to where the change occurred. 

The problems discussed above are common to any method of estimation that uses existing data to 
predict future data. 

The estimation method also relies on the assumption that, for any given average lag ratio, the lag 
ratios that are used to calculate that average can be treated as a random sample. Analysis of the lag 
ratios reveals that sometimes this is not the case, but in most cases the departure from this 
assumption is not severe. When the effect is large enough to warrant attention, the affected 
estimates are reviewed. Documentation relating to the review for collection 60 (June quarter 2009), 
and subsequent collections, can be found in the Adjustment notes for apprentice and trainee estimates 
document, which is provided as a supporting document to the current collection.  
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The estimates are monitored and estimates made in the past are compared with the values that the 
corresponding reported counts eventually become. There are a small number of occasions where 
the method has underperformed but, in general, the estimates tend to be in the correct order of 
magnitude and the prediction intervals perform well. 
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Appendix A 

Supporting data 
The following pages contain tables similar to table 1 in the main text. They are included as 
supporting evidence for the assertions in the main text referring to the way data accumulates in the 
National Apprentice and Trainee Collection. These tables will allow interested readers to test these 
claims for themselves. 

The range of tables is only a sample of the set of tables that could have been selected.  

Note that all contract cancellations and withdrawals are treated as a combined category. 
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