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Introduction
The Wave 1 ITC Project (New Zealand arm) dataset consisted of all eligible respondents from the 06-07 New Zealand Health Survey (NZHS), who also responded to the ITC. Of the 2689 eligible NZHS respondents, 1376 responded to Wave 1 of the ITC Project telephone survey. Weights for this dataset were calculated using the calibrated weighting method, which was equivalent for this case to generalized regression estimation. The ITC Wave 1 weights were designed to have two properties:

1. The sum of the ITC Wave 1 weights for the ITC Wave 1 responding sample were required to exact equal the sum of the NZHS weights applied to all NZHS respondents meeting the ITC eligibility requirement. These two sums were required to be equal both overall and for a range of selected classifications, called weighting variables. This requirement ensured that the ITC Wave weights captured the main differences between ITC respondents and non-respondents, to the extent that this could be achieved using the weighting variables. For practical reasons, weighting variables could include only those variables which were available for the NZHS sample.
2. The ITC Wave 1 weights were required to be reasonably close to the NZHS weights, for Wave 1 respondents. (To be precise, a distance measure between the two sets of weights was minimized, subject to property 1). This ensured that the ITC Wave 1 weights also reflected the sampling process and non-response adjustments of the NZHS, including the use of census-based benchmarks.
3. Not too many weighting variables, or overly fine weighting classifications, should be used, otherwise weights become unstable, resulting in higher standard errors.
This process is described in greater detail in the report “Summary of Method for Calculating Estimation Weights for Wave 1 of the 2007 International Tobacco Control Policy Evaluation Project (ITC) – New Zealand Arm”, which is available from http://www.otago.ac.nz/wsmhs/academic/dph/research/HIRP/Tobacco/itcproject.
This report describes the calculation of estimation weights for Wave 2 of the ITC. Of the 1376 first Wave respondents, 926 went on to respond to the second Wave (67.3%). A new set of weights for the Wave 2 dataset was needed for several reasons:

· Only 67.2% of Wave 1 respondents continued to respond in Wave 2. As a result, the Wave 2 weights need to be roughly one and a half times the Wave 1 weights, in order to sum to the population of interest. (The population for all Waves of ITC is defined to be all people meeting the ITC eligibility requirement at the time of the NZHS. This is a common convention in longitudinal surveys which do not attempt to replenish the sample for new population entrants).
· The 67.2% rate of continuing to Wave 2 was not evenly distributed across the sample. For example, it will be seen in Section 2 that young people were much more likely to drop out than older people. As a result, a simple rescaling of the Wave 1 weights would not provide representative estimates.
The Wave 2 weights were designed to meet two requirements, analogous to the two requirements of the Wave 1 weights described above:
1. Weighted estimates from the Wave 2 sample were required to be equally weighted estimates from the Wave 1 sample, for key classifications and variables. Weighting variables can include any variables which were available for the Wave 1 responding sample. This includes variables collected for the NZHS sample, and variables collected in Wave 1.
2. The Wave 2 weights were required to be reasonably close to the Wave 1 weights for Wave 2 respondents. (To be precise, a distance measure between the two sets of weights was minimized, subject to property 1). This ensured that the ITC Wave 2 weights incorporated the NZHS sample design, the census-based benchmarks used to weight the NZHS for non-response and other factors, and the weighting for non-response in Wave 1.

3. Not too many weighting variables, or overly fine classifications, should be used, otherwise weights become unstable, resulting in higher standard errors.

Section 2 briefly tabulates the Wave 2 attrition rate by some key classifications. Section 3 describes the calculation of Wave 2 weights, and the properties of these weights.
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Brief Analysis of Attrition between Waves 1 and 2
Tables 1 through 6 tabulate attrition by a number of variables. The main features of these tables are:

· Age-group is by far the most important factor influencing attrition. 63% of 18-24 years olds in Wave 1 dropped out in Wave 2, compared to 33% of all adults.
· Male and female attrition rates were very similar. This was also true within each age-group (attrition rates by age and sex not shown).

· Māori and Pacific respondents had higher rates of attrition (39% and 45%) than the overall rate of 33%.
· Tables 4, 5 and 6 show that heavier smokers were more likely to drop out. Lighter smokers, and those who have quit, were much more likely to participate in Wave 2.
· Smoking and quitting status in the NZHS were predictors of attrition (Tables 4 and 5). Smoking status in Wave 1 was also a predictor (Table 5). The effect of all three variables was found to be statistically significant in a logistic regression of attrition (details not included in this report). This means that the Wave 1 status is worth considering as a weighting variable for Wave 2, in addition to the weighting variables used in the calculation of Wave 1 weights.
Table 1: Attrition by Age

	Age-group
	Number of Respondents
	Percentage Lost to Attrition

	
	Wave 1
	Wave 2
	

	18-24
	147
	55
	62.6

	25-34
	340
	213
	37.4

	35-44
	354
	244
	31.1

	45-54
	293
	221
	24.6

	55-64
	156
	122
	21.8

	65+
	89
	71
	20.2

	Total
	1379
	926
	32.8


Table 2: Attrition by Gender
	Gender
	Number of Respondents
	Percentage Lost to Attrition

	
	Wave 1
	Wave 2
	

	Male
	530
	357
	32.6

	Female
	849
	569
	33.0

	Total
	1379
	926
	32.8


Table 3: Attrition by Total Ethnicity
	Ethnicity
	Number of Respondents
	Percentage Lost to Attrition

	
	Wave 1
	Wave 2
	

	Māori
	608
	370
	39.1

	Pacific
	108
	59
	45.4

	Total
	1379
	926
	32.8


Table 4: Attrition by NZHS Question “How Often Do You Now Smoke?” (A3_21)
	Question “A3_21” responses
	Number of Respondents
	Percentage Lost to Attrition

	
	Wave 1
	Wave 2
	

	1: don’t smoke now
	0*
	0*
	n/a

	2: at least once a day
	1280
	850
	33.6

	3: at least once a week
	80
	58
	27.5

	4: at least once a month
	19
	18
	5.3

	Total
	1379
	926
	32.8


* Respondents making this response not in scope of the ITC.
Table 5: Attrition by NZHS Question on Quitting Intention (Question A3_25)
	Question “A3_25” responses
	Number of Respondents
	Percentage Lost to Attrition

	
	Wave 1
	Wave 2
	

	1: no intention of quitting
	535
	361
	32.5

	2: thinking of quitting
	727
	477
	34.4

	3: thinking of quitting within the next 30 days
	88
	62
	29.5

	4: have managed to stop smoking for at least a day now
	29
	26
	10.3

	Total
	1379
	926
	32.8


Table 6: Attrition by Smoking Status in Wave 1 (Variable “FR309V” - ITC Wave 1 derived variable)
	Variable “FR309V”
	Number of Respondents
	Percentage Lost to Attrition

	
	Wave 1
	Wave 2
	

	1: daily
	1178
	801
	32.0

	2: weekly
	42
	30
	28.6

	3: monthly
	19
	13
	31.6

	4: quit in the last month
	53
	28
	47.2

	5: quit 1-6 months ago
	80
	50
	37.5

	6: quit more than 6 months ago
	7
	4
	42.9

	Total
	1379
	926
	32.8


3
Calculation of Wave 2 Weights
Weighting Variables
The following weighting variables and classifications were used:

· Region (the same 4 regions were used as for the Wave 1 weights, consisting of the following DHBs:
                Northern Region: Northland, Auckland, Waitemata, Counties-Manakau;
                Midland Region:   Bay of Plenty, Lakes, Tairawhiti, Taranaki, Waikato;
                Lower North Island: Hawkes Bay, Midcentral, Wanganui, Wairarapa,
                                                  Capital & Coast, Hutt Valley;
                South Island:            Nelson-Marlborough, Canterbury, West Coast,
                                                 South Canterbury, Otago, Southland.

· Region by Māori (total response ethnic group output);


· Gender by Age (6 categories: 18-24, 25-34, 35-44, 45-54, 55-64, 65 and over), with male and female grouped for the youngest category (18-24);


· Age (4 categories: 18-34, 35-44, 45-54, 55 and over) by Māori;


· Gender by Māori;

· Age (4 categories: 18-34, 35-44, 45-54, 55 and over) by Pacific;


· Gender by Pacific;


· 2006 NZ Deprivation index quintile (5 categories);


· How often does the respondent now smoke (item A3_21 from the NZHS: 3 categories; treated as a continuous variable rather than as 3 distinct categories);


· Quitting Intention (item A3_25 from the NZHS: 4 categories);

· Smoking Status in Wave 1 (item FR309V from ITC Wave 1; grouped into two categories: (a) daily, or weekly; and (b) monthly, quit in the last month, quit 1-6 months ago, or quit more than 6 months ago.
These weighting variables are similar to those used in the Wave 1 weighting. The Wave 2 sample size is smaller, so the categories have been grouped to some extent to avoid small cell sizes and unstable weights. In particular: males and females have been grouped together in the age-group by sex benchmarks; 18-24 and 25-34 year olds have been grouped together in the Māori by age and Pacific by age benchmarks; benchmarks now include age by Māori and gender by Māori instead of age by gender by Māori; NZ deprivation index now grouped into quintiles rather than deciles; NZHS variable A3_21 has been treated as a continuous variable for weighting purposes. In addition, smoking status from Wave 1 has been included as a weighting variable.
Other Constraints on Weights
Wave 2 weights were constrained to be no less than the Wave 1 weight, and no more than 4 times the Wave 1 weight, and no more than 3000, for all Wave 2 respondents. The numbers of records affected by these constraints were 93, 6 and 16 respectively. It is common to impose constraints of this kind, to reduce the variability of the weights, and to ensure common sense properties such as the Wave 2 weights being at least as large as the Wave 1 weights. Generally there would be fewer weights on the boundaries than the 115 which occurred here, but the effect of the constraints is still not excessive.
Distribution of Weights
The mean of the Wave 1 weights was 428.2, and the coefficient of variation (CV) of these weights was 89.9%. It would be expected that the Wave 2 weights would have a higher mean, to reflect attrition, and to have greater variation. This was the case: the Wave 2 weights had a mean of 636.3 and a CV of 92.4%.
The “g-weight” is defined as the ratio of the initial weight to the final weight in calibration. It reflects the factor by which each initial weight has been adjusted. In this case, the initial weight was given by the Wave 1 weight, rescaled so that the sums of the initial and final weights were equal. (This rescaling is not strictly necessary, and does not affect the final weights, but is useful as it makes the g-weights easier to interpret.) The mean of the g-weights was 1.02, and the CV of the g-weights was 35.1%. Figure 1 shows the distribution of the g-weights.
Figure 1: Histogram of g-weights
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Figure 2: Histogram of Final Calibrated Wave 2 Weights
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Replicate Weights
A set of 100 replicate weights was calculated for use in estimating standard errors. As described in the Wave 1 report, the Wave 1 replicate weights incorporate the variability both due to the sampling and non-response which occurred in the NZHS, and the non-response which occurred in Wave 1 of the ITC. The Wave 2 replicate weights used the Wave 1 replicate weights as a starting point, and also reflect the attrition between Wave 1 and Wave 2. To be more precise, Wave 2 can be considered the result of three phase sampling, where the first phase was the NZHS, the second phase was ITC Wave 1, and the third phase was ITC Wave 2. 
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