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5 
The effect of changes in sample composition on 

average reporting level of consumption in panels 

5.1 Introduction 

In Chapters 2 through 4 panel effects in a consumer panel are described. The emphasis in 

those chapters was on estimation of the effects, correction of the effects, and an explanation 

for the effects. One aspect not considered so far is the composition of the panel. Due to 

attrition and refreshment, panel composition changes constantly. Van de Pol (1989) reports 

that attrition can be selective, i.e. that the group of respondents leaving the panel is not a 

random sub-sample, but depends on certain characteristics of the respondents. The degree 

of attrition as well as other panel effects also depend on the kind of questions: if the 

questions are complex, respondents become experienced over time, with the result that 

panel effects are positive. When the questions are monotonous (as in behavioural research), 

respondents become demotivated and the panel effects become negative, which causes the 

respondents to drop out earlier. 

The fact that not all respondents co-operate each moment might have an effect on the 

average reporting per week. The aim of this chapter is to analyse the effects of sample 

changes due to attrition and wave non-response in a panel survey for consumption. 

Each period, the members of a panel can be split up into three response groups: (R) 

responding, (N) not responding due to wave non-response, (X) not responding before 

entering or after leaving the panel. From one period to the next, the panel-members can 

move between response groups according to the following transition-matrix: 
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Figure 5.1: Markov transition-matrix 
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Transitions among response groups (X) and (N) are not under consideration, since these 

have no effect on the average reporting level in the panel. Therefore the category of non-

respondents will not appear in the remainder, since these respondents have no influence on 

the change in average reporting level between period t and period t-1. Moreover, transitions 

from (X) to (N) and from (N) to (X) are not possible by definition, as is explained in 

Section 5.2. 

The numbers of the five possible categories are labelled with superscripts e, i, s, o and /. 

The stayers have a response in both the current and the previous period. If there is danger 

of ambiguity, the current response will be referred to as now, the previous response as 

previous, with corresponding superscripts n and p. The current response of the stayers then 

is y"t, and ~ft_x is the previous response of the stayers. Likewise y\ is the response of the 

incoming respondents, and ye
t the response of the entrants. For the outgoing non-respondents 

and the leavers the previous response is available, y°M and yM respectively. 

Differences in average reporting level of these disjoint groups of respondents may have 

an effect on the change in average reporting level from the previous week to the current. 

This will be the main subject of this chapter. The pivot will be the response in the present 

week t. 

Proportion p\ = nc/n, is defined as the proportion of respondents in category c e 

{p,n,i,o,e,l} in period t, where n\ is the number of respondents in category c in period t, 

and nt = n"t + n\ + n\ and » M s np
t.x + n°tA + nt.it so p"t + p', + p\ = 1 and p?tA + p°t.x + 

ƒ/,.! = 1. Note that n", = np,.u while not necessarily n, = ntA (due to the absence of non-

respondents and due to attrition and refreshment). 

Given the two subdivisions above, the average reporting level in period t and t-\ is: 

(5.1) yt = p,yt + ptyt + p,yt 

jVi = ft-xft-x + ft-ift-i + Mt-i (5.2) 
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where y\ is the average reporting level for category c in period t. In the remainder, y", is 

referred to as the average now, or the average of the stayers if there is no danger of 

confusion. In the latter case superscript 5 is used: y\. Likewise "f tA is referred to as previous 

average. Since the only average under consideration is average reporting level, this will 

generally be shortened to average. 

When these equations are combined, the difference in average reported consumption is: 

Jt-JtA = ftft-ft-\ft-\ (change through time) (5.3a) 

+ p\ y\ - p°t.\y°t.\ (change due to wave non-response) (5.3b) 

+ pc
ty

et~Pt-ij't-i (change due to attrition and refreshment) (5-3c) 

If all y's are equal, the changes within the panel will not have any effect on the average 

reporting level: let z be this average for all categories. Substitution of this in equations (5.1) 

and (5.2) leads to: 

pn
tz + p\z + p\z = z 

ftAi + p° M i + pl
t.xi = z 

since the sum of the proportions equals 1. This implies that the average is equal for both 

periods, so there will be no change in average. 

However, as soon as one of the categories reports (significantly) more or (significantly) 

less than (one of) the other categories, this will have an effect on average reporting. For 

example, if the entrants report significantly more than the leavers, the average will increase 

through time, since then low responding panel-members are replaced by high responders. 

Even if the average of entrants is equal to that of leavers, this will also affect the average, 

if the proportion of leavers is different from the proportion of entrants, and both averages 

are lower than the average of stayers: if there are relatively more entrants than leavers, the 

number of low responding panel-members will become relatively larger, leading to a 

decrease of the total average. 

Therefore it is necessary to test in equation (5.3) whether each part of it (5.3a, 5.3b and 

5.3c) is significantly different from zero. Each term on the right-hand side of equation (5.3) 

is tested against the average of the stayers, since these differences probably are the source of 

a significance in the other tests. 

In fact, several aspects of the differences between the categories result in changes in 

average reporting level. The transitions from one response group to the other determine 

the number of respondents in each of the five categories, so it is interesting to know 

whether these transitions are stable through time. Moreover, the proportions of 

respondents in each category can differ each week. As noted before, these different 
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proportions have an effect on the average. Furthermore the average reporting level can be 

different per category. These aspects can and will be considered separately as described in 

Section 5.2. These separate effects can be combined into one net-effect, which denotes how 

much change is caused by each category each week. This net-effect will be computed in the 

same unit as the reporting level, to make it easy to interpret. The separate aspects will be 

described in Section 5.3, after which in Section 5.4 a summary of the effects will be given 

for each category. 

5.2 Research design 

The data used in this chapter are as described in Chapter 1: weekly reportings of 

expenditure on meat, poultry, and eggs by a panel of about 2 000 households in 1994. For 

this chapter, the total amount (in guilders per household) spent on meat, poultry, and eggs 

each week is studied. 

For each week, the response status of a respondent is determined. If a response yti for 

week t and respondent i is given, it is determined whether a response is given in week t— 1. 

If so, this response is labelled category Stayer. If not, then the response can be the first 

response of this respondent (category Entrant), or a response can be given at some time u 

< t— 1 (category Incoming respondent). If no response yti is given, again it is determined if a 

response was given in week t— 1. If so, this response may have been the last response of this 

respondent (category Leaver) or a response may be given at some time u > t (category 

Outgoing non-respondent). If no response is given at t— 1, this is labelled category Non-

respondent. The latter category will not appear in either tests or box-plots, since these 

responses have no effect on (changes in) the average. It has to be noted that using this 

determination of response status, an entrant by definition starts with a response, and that a 

leaver by definition ends with a response. This causes the emptiness of the cells described in 

Section 5.1. 

To analyse the effects of group change, different steps will be taken. First, it will be 

assessed whether the group changes are stable through time. If this is the case, then in the 

remainder a test on these stable group changes suffices to study the effect of group changes. 

This is done using the Markov-model described above. 

Second, the proportions of respondents in each category will be compared: as noted 

before, even if the average reporting levels in two categories are equal, group changes in 

these categories can have an effect on total reporting level if the proportions of respondents 

in these categories are not equal. 
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Third, the average reporting level in each group is studied. An extra tool for this 

analysis are box-plots per week, in which the distribution of the reporting levels of all five 

categories are shown at one glance. In this approach, reporting levels of the present week 

and the previous week are put in one diagram. 

Furthermore, tests are conducted to test the hypothesis that the average reporting levels 

in the groups are equal. For this the Mest will be used.* All these tests compare independent 

groups, except for the one that compares average reporting level for the same respondents 

in two periods. Since these averages are not independent, a paired Mest will be used for the 

testing of this comparison. 

Finally, to get the overall result of the group changes, the net-effect of the presence or 

absence of each category on total average is computed. For this, the difference in having 

and not having each category in equation (5.1) is computed. For respondents not 

responding in the previous period while responding now, the net-effect is the difference in 

actual average and the average if they still not responded in this period. For respondents 

not responding now but responding in the previous period, the net-effect means comparing 

the actual average with the average if these respondents still had responded. 

For example, the effect of the incoming respondents is the difference between equation 

(5.1) and 

jt = (n\?t + n\f}/{nt - ré) 

and the effect of outgoing non-respondents is the difference between (5.1) and 

Jt = {n\ft + n\y\ + n%ft + w° t. tfM)/(n, + rc°M). 

Note that the total number of respondents in a period is now different from n„ so that 

the proportions defined earlier cannot be used here. 

Before further analysis, extremes are removed from the sample. Extremes are those 

observations that lie further than 3 standard deviations from the sample average. 

The results of these tests are given in Section 5.3. 

5.3 Results 

The result for the different steps described in Section 5.2 will be summarised separately in 

the following sections, starting with the Markov process in Section 5.3.1, followed by the 

" Initially, Analysis of Variance (ANOVA) was used. Since not all variances could be assumed equal, the 
conditions for using ANOVA were not met. Therefore ANOVA is not used. 
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Table 5.1: PanMark test results 

week N empty L2 
P 

2-11 1629 58701 1913.11 .000 
12-21 1768 58560 2027.15 .000 
22-32 2007 58668 2282.03 .000 
33-42 2292 58609 2224.39 .000 
43-52 2449 58701 2430.79 .000 

Degrees of freedom for all tests = 59042; column p boot
strapped from 5000 samples. 

tests on the proportions in Section 5.3.2, and the effects of average reporting level in 

Section 5.3.3. Finally in Section 5.3.4 the total effect of all aspects together is given. 

5.3.1 Markov process 

Using the definition of the Markov process in Section 5.1, it is possible to assess whether 

the changes within the panel are stable through time: i.e. whether the proportions of 

entrants, incoming respondents, stayers, outgoing non-respondents, and leavers are 

constant over time. However, estimation of this model causes some difficulties. The 

number of weeks under consideration is large: 51 weeks, so 50 transitions. Therefore, the 

total number of cells to be estimated is 350, which is a figure with 24 digits. Even if only one 

quarter is analysed at a time, this leads to a 13-dimensional matrix of 1 594 323 cells, of 

which many are empty (there are 2 449 respondents). Especially the fact that a lot of cells 

are empty causes the L2 log-likelihood ratio statistic to have a distribution that is unknown, 

while its distribution would be ](f if the matrix were sufficiently filled. To get an empirical 

distribution of this fit-statistic, a bootstrapping method can be used: the parameter 

estimates found are used to generate a large number of samples, all of which are estimated, 

leading to a large number of fit-statistics for the true model for these parameters. Then the 

probability is found that in this empirical distribution function a value occurs which is 

larger than the value of the fit-statistic in the data. If this probability is smaller than the 

significance level chosen, the hypothesis is rejected. 

This method is available in the program PANMARK (Van de Pol et al., 1996). Since even 

the estimation of a model with 13 periods is too large for the program to handle, models of 

10 weeks are estimated. As shown in Table 5.1, separate testing of the hypothesis that no 

changes in transition probabilities are present from period to period led to rejection of that 

hypothesis, which indicates that the transitions between response groups are not stable 

through time. 



Group changes 61 

Without bootstrapping L1, not taking into account the large number of empty cells, the 

p-value for all L~ would have been 1.000, leading to the opposite conclusion of the test. 

5.3.2 Proportions 

Once it is assessed that the transitions are not stable through time, it is to be considered 

whether the proportions of respondents per category are equal per week. The proportion 

pc
t of respondents in category c in week t can be considered as the observed proportion of 

successes in n, (the total number of respondents in week t), which makes it possible to 

compute a test statistic based on the binomial distribution. If it is hypothesised that the 

proportion of entrants in week t is equal to the proportion of leavers in week t-1, a 

standard-normally distributed z-statistic can be computed if the total number of 

respondents each week is sufficiently large. This is done for each week: for wave non-

response the proportion pc'M is tested against p'„ for attrition proportion p tA is compared 

with pe„ and finally for the stayers pP,^ is tested versus p"t. For attrition (comparing the 

proportion of entrants with the proportion of leavers), 30 of the 50 tests denoted a 

difference significant at 5%, for wave non-response (incoming respondents against outgoing 

non-respondents), 20 out of the 50 test statistics were at a 5% significance level different 

from zero. Finally, for the stayers (now compared with previous), 16 out of 50 pairs of 

proportions were significantly different at a 5% significance level. 

Taking these 50 test statistics together, the total number of rejections can be considered 

a sample from the binomial distribution with p = 0.05 and N = 50. A test on the total then 

tests whether the total number of rejections is not too large. The results are shown in Table 

5.2. 

Table 5.2: Tests on proportions 

Test k P[Szra(50,0.05) > k] 

pt = p, 

p't-l = p't 

?,; = P", 

20 < 0.01 
30 < 0.01 
16 < 0.01 

Table 5.2 shows that all hypotheses are rejected, indicating that for all comparisons the 

proportions of the groups are unequal. 
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5.3.3 Average reporting level 

In this section, the average reporting level itself is under consideration. First, an initial 

glance is taken by studying the descriptive statistics and box-plots for the separate weeks. 

After that, it is tested whether the averages per group are equal each week. 

5.3.3.1 Descriptive statistics and box-plots 

For each week the average reporting level per category is calculated, as well as the standard 

deviation of the reporting level. These statistics and the number of respondents per 

category are the ingredients for the tests in the following section. Together with these 

figures for each week a box-plot is made. To be able to compare across weeks, the box-plots 

for four weeks are combined in one diagram. For the descriptive statistics of the total 

sample, the categories of the previous week are not counted. In Table 5.3 below, the 

descriptive statistics for weeks 14 and 15 are given, with the box-plots for weeks 13 until 16 

in Figure 5.2. 

Table 5.3: Descriptive statistics for weeks 14 and 15 

Status N Mean fs.e.) Std.Dev. 
14 Entrant 20 19.2781 (3.983) 17.812 

In 181 13.4853 (1.209) 16.269 
Now 916 16.6216 (0.523) 15.825 
Previous* 916 23.6096 (0.708) 21.418 
Out* 112 20.3728 (1.978) 20.930 
Leaver 21 8.8680 (2.593) 11.882 
Total* 1117 16.1610 (0.478) 15.966 

15 Entrant 22 6.7141 (2.086) 9.782 
In 138 15.7426 (1.506) 17.695 
Now 948 18.4441 (0.546) 16.803 
Previous 948 16.6704 (0.525) 16.164 
Out* 144 13.4030 (1.219) 14.631 
Leaver 25 12.7280 (2.833) 14.164 
Total* 1108 17.8747 (0.508) 16.894 

' Reportings from previous period 
* Total only for present reportings 

When one looks at the box-plot, it becomes clear that the expenditure pattern is more 

or less equal in weeks 15 and 16. Week 14 and especially week 13 differ from the other two 

weeks. The main reason for this difference is that in week 13 Easter was celebrated. That is 

why the reporting level for all groups is higher than that of the corresponding groups in 
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the other weeks. This effect remains visible in week 14, where the average of the outgoing 

non-respondents is higher than that in other weeks. The descriptive statistics for week 14 

and week 15 in Table 5.3 show this as well. 

Figure 5.2: Box-plot for weeks 13 - 16 
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To assess whether the differences found are merely due to chance or not, it is necessary 

to test the hypothesis that the averages are equal across groups. This will be done in the 

next section. 

5.3.3.2 Tests 

For each week several hypotheses are tested. The averages of incoming respondents and 

outgoing non-respondents are compared, to test the effect of wave non-response, as well as 

the averages of the entrants and the leavers, for the effect of attrition and refreshment. 

These tests are not sufficient however: the averages also have to be tested against the 

average of the stayers, to find out whether the effect is positive or negative. Alternatively, it 

is tested whether the average of the stayers changed significantly from the previous week to 

the present week. 
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Following this sequence, for each week seven hypotheses are tested. Prior to each test, it 

is tested whether the variances in the groups to be compared are equal. Depending on this 

test, the 'equal variances' Mest is used or the 'unequal variances' one. As an example of a 

separate test result, the results for week 14 and 15 are given in Table 5.4 below. The net-

effect of the group mean on the total mean is denoted in the column 'net-effect'. This effect 

shows the contribution of the respondents in the category to the total average as described 

in Section 5.2. 

Table 5.4: Test results for week 14 and 15 

wk Test An t df P net-effect 

14 In - Stayer 
Stayer - Out 
In - Out 

+ 181 
-112 
+ 69 

-2.43 
-1.83 
-2.97 

1095 
126.98 
192.89 

.015 

.069 

.003 

-0.52 
-0.38 
-0.91 

Entrant - Stayer 
Stayer - Leaver 
Entrant - Leaver 

+ 20 
-21 

-1 

+ 0.74 
+ 2.23 
+ 2.21 

934 
935 

39 

.459 

.026 

.036 

+ 0.06 
+0.13 
+ 0.19 

N o w - Previous -9.96 915 .000 -6.99 
Newer - Older + 68 -2.23 332 .027 -0.71 

15 In - Stayer 
Stayer - Out 
In - Out 

+ 138 
-144 

-6 

-1.75 
+ 3.41 
+ 1.21 

1084 
1090 
280 

.080 

.001 

.227 

-0.30 
+ 0.51 
+ 0.31 

Entrant - Stayer 
Stayer - Leaver 
Entrant - Leaver 

+ 22 
-25 

-3 

-5.44 
+ 1.68 
-1.67 

23.97 
971 

45 

.000 

.092 

.102 

-0.23 
+ 0.11 
-0.11 

Now - Previous + 3.14 947 .002 + 1.77 
Newer - Older -9 0.69 327 .493 0.21 

If the hypothesis of equal variances is rejected, the 'unequal means' t-test is used, with 
degrees of freedom which are not necessarily round numbers. 

Table 5.4 shows for week 14 that the 20 respondents entering the panel do not 

significantly report more than the stayers, denoted by a ^-statistic with a probability of 

more than 0.05. The effect of having the 20 new respondents is shown in the last column: 

+ 0.06; so if the 20 entrants had not entered, average reporting level would have been 6 

cents less. The effect of attrition, in row "Entrant - Leaver" shows that the leavers differ 

significantly from the entrants, with a net-effect of +0.19. So if the 21 leavers had still been 

in the panel, while the 20 entrants had not entered, the average would have been 19 cents 

less. 

Something that is also visible from Table 5.4 is that in some cases the effects of 

incoming and outgoing (non-) respondents are opposite, as in week 15, so that the effects 



Group changes 65 

partly cancel out, while in week 14 the effects aggravate each other since they have the same 

direction. This also holds for entrants and leavers. 

A summary of the conclusions of the tests is given in Figure 5.3. For each test, the 

percentage of non-significant differences is displayed in the grey bar. Of the tests that 

indicated a significant difference, the percentages of the negative and positive differences are 

given with the white and black bar respectively. The sign of the test statistics is such that a 

positive difference of the test has a positive effect on overall average reporting level, as in 

Table 5.4. 

Figure 5.3: Overall test results for t-tests for 50 weeks 

In - Stayer 

Stayer - Out 

In - Out 

Entrant - Stayer 

Stay - Leaver 

Entrant - Leaver 

N o w - Previous 

Newer - Older 

D Negative 

[3 Not significant 

H Positive 

r 
ZL. 

Ï5 

10 20 30 40 50 60 

Number of tests (%) 

70 80 90 

After about 50 tests have been performed (not all tests could be performed each period), 

an overall test result can be found using the binomial distribution: using a two-sided test at 

a 5% significance level, the probability that out of N test statistics k or more are 

significantly different, given that there is no difference in average reporting level among 

groups for all TV tests, is equal to P[Bin(N,0.05) > k]. Likewise, for the significant differences 

an overall test can be conducted. If the significant differences are equally often positive and 

negative, these differences can be considered samples from a binomial distribution with p = 

0.5. To test this, of the largest set (either negative or positive differences) it is tested 

whether this outcome can be a sample from this binomial distribution. 
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If this probability is too small, the overall difference is to be considered significantly 

positive (or negative). The results of this overall test are shown in Table 5.5 for each tested 

hypothesis. 

As shown in Table 5.5 it appears that there are 'too many' differences deviant from 

zero: for all tests P[Bin(/v,0.05) > k] < 0.001. For most of the tests also the direction of the 

difference is significant: except for the differences Now - Previous and Newer - Older, for 

all differences P[Bin(N*,0.5) > k"] < 0.05, which implies that the differences are either 

significantly positive or significantly negative. 

Table 5.5: Overall tests 

Overall 
Sign 

Sign-test 
Test N k P Sign AT k' P* 

In - Stayer 49 18 < 0.001 - 18 18 < 0.001 
Stayer • Out 49 15 < 0.001 + 15 14 < 0.001 
In - Out 48 10 < 0.001 - 10 8 0.021 
Entrant • Stayer 49 9 < 0.001 - 9 8 0.020 
Stayer - Leaver 50 23 < 0.001 + 23 22 < 0.001 
Entrant - Leaver^ 13 < 0.001 + 13 11 0.003 
Now • Previous 50 20 < 0.001 + 20 12 0.132 
Newer • Older 50 13 < 0.001 - 13 8 0.135 

5.3.4 Net-effects 

Per group or combination of groups, the separate effects can be summarised in a graph of 

the net-effects. These net-effects show how much the total average reporting level would 

change if the respondents in the group concerned had still been in the sample (for 

respondents that responded last week) or had not been in the sample anymore (for 

respondents that did not respond last week). The effects are computed using formulas (5.1) 

and (5.2). To show the development in net-effects, in the graphs the net-effects are shown 

per week. In these graphs, the x-axis denotes a zero contribution of the respondents in the 

respective category to total average reporting level. 

For wave non-response, the net-effect is caused by incoming respondents and outgoing 

non-respondents. To show the source of the net-effect for wave non-response, the effects of 

these two categories are given, together with the total effect for wave non-response, in 

Figure 5.4. 

It is shown that the net-effect of incoming respondents is strongly negative: the average 

reporting level of the incoming respondents is lower than that of the other respondents. 
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Figure 5.4: Effects for wave non-response 
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Figure 5.5: Effects for attrition 
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The average reporting level of the outgoing non-respondents is also lower than that of the 

other respondents. Since the outgoing non-respondents are not in the sample in the current 

period, this causes the net-effect to be positive. The replacement of outgoing non-

respondents by incoming respondents results in the net-effect of wave non-response. The 

tendency of this net-effect is negative. The large effects in week 13 and 14 are caused by 

Easter. 

Likewise, the net-effect of attrition is a combination of the effect of entrants and leavers, 

which are shown in Figure 5.5, together with the net-effect of attrition. For the entrants 

only very small net-effects are present. The leavers, however, in general report lower than 

the rest of the respondents. This causes the net-effect of the leavers to be positive, which 

also holds for the net-effect of attrition. The net-effects for attrition are not as large as those 

for wave non-response. The very large net-effects for the three last weeks are the result of 

Christmas. 

The net-effect of the stayers is found by 'replacing' the response of the stayers now by 

their response in the week before. The chart of net-effects is shown in Figure 5.6. 

Figure 5.6: Effects for stayers 
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As shown in the previous graphs, average reporting level changes very noticeably 

around the Christian holidays. The other net-effects do not seem very large, and more or 

less cancel out. 

Figure 5.7 shows the total net-effect of wave non-response and attrition. The positive 

net-effects of attrition are overshadowed by the negative net-effects of wave non-response: 

the increase in average reporting level due to attrition is almost as large as the decrease due 
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to wave non-response. The net-effects are not distributed uniformly through time: in the 

beginning positive effects dominate, while in the middle period negative effects occur most. 

Figure 5.7: Total of effects  
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5.4 Conclusions per category 

For each category a summary of all results is given in the sections to follow, in which the 

separate aspects and the net-effects are described for the specific group change. 

5.4.1 Wave non-response 

Wave non-response is caused by respondents temporarily going out of the sample and some 

time afterwards coming into the sample again. Due to the definition of entrants and leavers, 

an outgoing non-respondent always will return as an incoming respondent, otherwise he or 

she would have been a leaver. Likewise, an incoming respondent has always left the panel 

as an outgoing non-respondent. The tests regarding wave non-response are those that test 

incoming respondents and outgoing non-respondents mutually and against stayers. 

As shown in line "In-Out" in Figure 5.3, 38 of the 48 tests (79%) are indecisive, 

indicating no significant difference in average reporting level of outgoing non-respondents 

and incoming respondents. Looking at the separate comparison of incoming respondents 

and outgoing non-respondents with the stayers it is clear that part of the positive effect of 

outgoing non-respondents is cancelled out by a negative effect of incoming respondents, 
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although still in most cases that the difference between incoming and outgoing respondents 

is significant (8 out of 10) incoming respondents report less than outgoing non-respondents. 

The overall binomial test result signifies this as well: P[Bin(49,0.025) > 8] is smaller than 

0.0001. Finally Figure 5.4 shows the negative effect of wave non-response. The effects grow 

more negative until week 35, after which the negative effects become smaller. 

By definition, the number of incoming and outgoing (non-) respondents are equal. 

However, as noted before, per week the proportions differ significantly in 20 of the 50 

weeks. Combined with the fact that in hardly any of the weeks either incoming or 

outgoing (non-) respondents report higher than the stayers (shown in lines "In - Stayer" and 

"Stayer - Out" in Figure 5.3), and with the fact that the negative effects are larger than the 

positive effects (shown in Figure 5.4), this has a negative effect at the week level. 

5.4.2 Attrition and refreshment 

Line "Entrant-Leaver" of Figure 5.3 shows that in 11 of the 49 weeks (22%) in which the 

average of the entrants is tested against that of the leavers, the average of the entrants is 

higher than that of the leavers. Furthermore almost none of the entrants or leavers reports 

higher than the stayers, and the leavers report significantly less than the stayers in 44% of 

the time. The overall test result indicates this too: P[Bin(49,0.025) > 11] is smaller than 

0.0001. Figure 5.5 shows this as well: the total effect of attrition is positive. Average 

reporting level increases through time due to attrition and refreshment. 

5.4.3 Changes of the stayers 

According to the line "Now-Previous" in Figure 5.3, the average of the stayers changes 

considerably from week to week: in 20 of the weeks (40%) the average of the previous 

week differs significantly from the average now. Most of these differences (12) indicate that 

the average now is significantly larger than the average of the previous period. However, 

the overall test result also shows that P[Bin(50,0.025) > 12] = 0.132, indicating that the 

average now is not significantly larger than average previous. 

A further study of the separate tests per week reveals that most of these significant 

differences occur in weeks before and after Christian holidays like Whitsuntide and 

Christmas, which in the Netherlands are celebrated with family dinners. 

More on the differences from week to week in the case of the stayers can be found in 

Chapters 2, 3, and 4 on underreporting. 
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5.4.4 Combined effect of newer and older respondents 

Figure 5.3 and Table 5.5 show that, with respect to the combined effect of attrition and 

wave non-response, a significant number of differences is significantly different from zero. 

Lines "Newer-Older" in both figure and table also show that these significant differences 

are about as much positive as negative. However, Figure 5.7 shows that most of the 

negative effects are larger than the positive effects: the trend appears to be positive effects in 

the beginning, followed by negative effects in the middle-period, while after week 35 the 

effects grow positive. This trend is equal to the trend found for wave non-response. This is 

not surprising, as the magnitude of effects of wave non-response is larger than that of 

attrition. 


