Smoothing age profiles
The text about smoothing at the NTA homepage (Methodology/Methods/Miscellaneous Methods/Smoothing) presents labor income for Thailand. In the last figure smoothed results systematically differ from unsmoothed weighted results. They are however consistent with unsmoothed unweighted results. The text concludes that the possible solution would be pre-weighting data before smoothing is applied. The problem of this approach is however that lowess is computationally intensive and because of that smoothing weighted data is extremely time consuming. At the end of that text under the link “Using Lowess with Sample Weights” text deals with this solution more into details. It provides STATA syntax, detailed explanation of the procedure and goodness of fit when using expandcl before lowess function in comparison to the profile where weighting is neglected. 
The purpose of the present text is to add Austrian experiences using smoothing methods, especially STATA’s lowess smoothing method. Because of such big differences in results it is namely very important question weather Thailand’s labor income profile is exceptional or is this issue relevant also for other countries and/or other profiles.
Comparison of smoothed age profile (with STATA lowess smoothing procedure which ignores weights) and weighted unsmoothed age profile indicates that this problem is relevant for Austrian case as well. For some categories those two profiles namely differ distinctively.  Because of that we performed on all categories also expandcl function (before smoothing). In the present text we present only three most relevant categories. 
In the figure we present results of lowess function ignoring weights (denoted as “Without expandcl”) and results of lowess function when we applied expandcl first (“With expandcl”).
Figure: Age profile of “Private Consumption, Other, Current (CFXC)”
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Source: Austria, Consumer Expenditure survey, 2000.
As we can see, in Austrian case ignoring weights very seriously underestimate expenditure profile in the age groups between 25 and 50 years. For both cases (with expandcl and without expandcl) we present smoothed profiles for three different factors of smoothing: 0.1, 0.2, and 0.3. The smoothed age profile where expandcl function was not used has two “peaks”. After introducing expandcl function first, this is not the case any more. The same is true also for expenditure survey of some other countries included into NTA project. It would be desirable if those who used lowess smoothing without expandcl could check if/how the results would change after introducing expandcl function. 
In the next figure we present age profile for gross wage and salary earnings. The same profile will be used also for distributing contributions. As such this profile prevalently determines the labor income profile. 
Figure: Age profile of gross wage and salary earnings
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Source: Austria, European Community Household Panel, 2000.
The conclusion is basically the same as in the case of consumption. Ignoring weights causes underestimation of gross wage and salary income in age groups between 30 and late 40 years of age and we have again “twin peak” shape of the age profile. 
In the following figure we present age profile of private health expenditures, derived with regression method. 
Age profile of “private health expenditures”
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Source: Austria, Health Expenditure Survey, 2000.
Without using the expandcl function smoothed profile the values in age groups between 35 and late 60 years of age are overestimated this time. But this time we will concentrate on the lowest age group. Without using expandcl function smoothing cancels out the higher private health expenditures in the first year of life. We were thinking to use smoothed profile, but leaving original value for this first age group. Surprisingly, after using expandcl function it seems that this effect is automatically nicely captured. 
“Expandcl” function

The idea of expandcl function is to generate adequate number of “clones” of individual observations – according to the values of chosen variable. Since only whole (integer) numbers of observations can be created, expandcl function will create additional number of observations according to weights, rounded to the nearest integer. It is a good idea to rescale (multiply) weights with appropriate multiplier first. Namely, if the weights are too large, too much observation will be generated and smoothing procedure will take too much time. Too small values will cause excessive rounding and lost of information. In figure we present the sensitivity of age profiles on the multiplayer (which determines the average weights). No smoothing is done at this time yet. It is only the analysis of how much information is lost because of rounding through expandcl function: lower the weights are, larger is the rounding. 
Figure: Comparing how far from weighted results are profiles when after applying different rescale factors on weights expandcl is used
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The red line represents unsmoothed unweighted averages by age groups. This line is very distinctive from all the other lines which lie close to each other. If we would use very small multiplier which would result in average weight of only 1, then the number of observations would increase from 20028 to 26593 only – i.e. there will be no bigger increase in the calculation time. In this case (see green line) the average absolute difference between original (weighted) profile and those results would be 2.3% (versus 6.2% if weights are ignored – i.e. red line). If we use the multiplier with which the average weight is 2 (in this case the number of observations about doubles – to 42751 cases), the average absolute difference between original data and the resulted profile drops to just 0.8%. At average weight of 3 the average absolute difference drops further to 0.4, at 5 to 0.2, and at average weight of 9 to 0.1. 
The message is very clear. The far most important thing is that we implement expandcl function at all – there is already a great improvement even if we multiply weights with such a small multiplier that the average weight is only 1. Average weight of 2 is desirable since otherwise many observation’s weights are rounded to 0 or 1 and in this case they get equally position regarding weights (at weight 0 expandcl doesn’t delete cases, so both those cases get weight 1). When considering larger multiplier choice has to be made: whether to take smaller multiplier with bigger (or full) sample or to use bigger multiplier and use only sub-sample of the survey data (as it was done in Taiwan’s case). In the former case the results are somewhat biased and in the later case we end up with higher variability because of doing analysis on the sub-sample data and so the age profile can distinguish from the original unsmoothed (weighted) age profile which was formed on the basis of the whole sample. We present different combinations of this “trade-off” in the following table.
Table: Lost information and increased number of observations at different average weights

	 
	Average absolute difference (%)
	Number of observations

	Unweighted
	6.18
	20,028

	Average weight=1
	2.24
	26,593

	Average weight=2
	0.77
	42,751

	Average weight=3
	0.35
	61,313

	Average weight=4
	0.24
	80,583

	Average weight=5
	0.18
	100,318

	Average weight=6
	0.15
	120,055

	Average weight=7
	0.12
	140,057

	Average weight=8
	0.12
	160,414

	Average weight=9
	0.11
	180,224

	Average weight=10
	0.08
	200,338


It is good to stress out that the profiles which we presented in this last figure are only input for smoothing. The aim was to show, how much information gets lost because of rounding to integer numbers. The story is however pretty much the same with final results – i.e. smoothed profiles. In the next figure we present results for average weights 1, 2, 3 and 10, and the results for the case if we do not apply expandcl procedure. The conclusions are the same: the average weight of 1 makes already a big improvement and at the average weight of 2 we have already the results, close to properly weighted results (if we consider those with average weight of 10 as “right” results, since with further increasing of multiplier there is no noticeable additional improvement) and at average weight of 3 there is no need to increase multiplier further. Results are consistent with the results of Taiwan where they concluded that average weight of 6 is large enough for their case.
Figure: Smoothed results with different average weights (used lowess factor of smoothness is 0.1 – presenting results with all factors would make the figure muddled)
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STATA lowess function is not the only available method of smoothing, of course. For example there is also Friedman's SuperSmoother method (software: R) which is described and applied at the NTA homepage and can be considered as an option and alternative to STATA lowess function. In the next figure we added also results obtained with that method. 
Figure: Smoothed profiles usingFriedman's SuperSmoother method (command is “supsmu”)
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Conclusions:

1. Using STATA lowess function without using expandcl (i.e. ignoring weights at smoothing) produces profiles which can be heavily biased in comparison to the original (unsmoothed) profile. This method is not acceptable for Austrian case (as presented on the two most important categories of NTA flow accounts – on profiles that will greatly determine the shape of consumption profile and labor income profile) and also for some other Austrian profiles. 

2. As presented during the 4th NTA Workshop some countries have twin peak consumption profile. If they used smoothed profile without expandcl function, it would be desirable to check if in some of them it is maybe just the smoothing problem – Austria was such case. If time will permit also checking other profiles would be desirable. 
3. Proper implementation of expandcl STATA function before using STATA lowess smoothing method seems to be adequate general and robust approach with acceptable calculation duration. 
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